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NMPEAUCJIOBHE

B ocHosy Hacroswgere cGopHuka mnonomeH «CGopHHK
3afau 1o Buiciue asreGpes I, K. ®anaeesa u H. C. Comun-
ckoro, 2-e uaganue (1949 r.}, B nanbHeilileM M3JaBaBUceCH
crepeoTHnHo. OAHAKO OH CyilecTBeHHO nepepaSoran. Bxato-
YeHH JIBa HOBLIX OTHENa— HJEeMEHThi TEOPHH UICeT H 3Je-
MEHTHl TEOPHH FPYMN, CHABHO TeMATHYeCKH pacliHpeHtl
OTHletkl, MOCBAUIEHHBIE JHHelHoH aarefpe. Bo Bce riaBsi
BKJIOYeHb! HPUMEDHI, CBS3AHHBIE C TOJAMHA H KOJBUAMH
BHIOeTOB. MHOTC 3ajad uckarodeso, MaMmeHeHa M nianmd-
poBka rnae. Io-npexHeMmy coxpaHeHO ABa KOHIEHTPA B JH-
HeifHoit aarefpe: nepewiii (raaewt 111, 1V) Hocut qopmansHo
KANbKYJATHBHbI Xapaktep, a Bropoit (rnasa VIII) reomer-
puueckuit. CoKpailleHsl MOApoOHble pewenus. Jlas 3anau,
CHAOMEHHBIX YKA3aHHSIMH {OHH OTMEUeHbI 3Be3JIOUKOli), TeKCT
peilleHHs JacTO ABIAETCS HENOCPENCTEEHHBIM ITPCICAKEH HEM
TEKCTa YKasahusd,

. K. daddees



TITABA I
MPOCTERIUHE CBEAEHHUSA H3 TEOPMU YHUCEJ

§ 1. Uenag uacrb, gpofinag uacts,
paccrosnue no Gmikaimero neaoro

1. Tlocrpoure rpaduxku ¢yHxum#t [x] (ueras wacrb x),
{x} (apoBHas uactwb %), (¥) (paccTosHKe OT x A0 GIHXKai-
wero uenoro} H yukuar f(x)={x—a}—{x}+a, rie
O0<a< .

2. Jokasatb, 4o (x)::-;——l{x}—v-%|.

3. Hccnenosare ¢ynkunwo f(x, y) =[x+ y]—[x]—[y].

4, Boiucnuts [V l]+[]/§]+ . —{-IVr_ﬁ—l_].

*5. llokasath, wro nenas yactb unciaa {31 2)" newerna,
HpH moBoM HATYPAJbBHOM A,

6. Iycrs 1 <<a<Cb. Uemy paBeH Haubonuiunit HaTy-
pasibHEIA NOKaszaTeNb k, NpH KoTopoM a*<(b.

7. JckasaTh, 4TO ecliH f—HeoTpulaTensHad YHEKUMA,

onpefleneHnas Ha otpeske [a, b, To D [f(n)] ectb uncao
ag ek

TOUEK ¢ ReBIMH abCUHccaMt A, @ <. <. b, B HaTypaJbHEIMH
OPAMHATAMH, PACIIOMOXKEHHHIX noj rpaduxom GyHKuuH f (x)
(BRMmouan cam rpadux).

*8. TIveTe ¢ W ' — ABE BO3pACTAOIIHE HEOTPHUATEILHEIE
B3aHMHO OOpAaTHBE (QYHKUKH, OHMpeleNieHHBle Ha OTpe3kax
[a, B] w [, B], rae a=¢ (a}, B =q (b). dokasaTk, 4TO

2 _[eml+ 2 [b]=[b][B]—(e)[=]+¥,
asmgh o nsfi

rae N—uuc/o ToueK ¢ UeJBIMH KOODJAWHATaMH Ra rpaduke
$bYHEUMH ¢ HA TPOMEXKYTKe & < x < b.

*9, Tlycre @ H 'Wp—1Be yOBBAIOUIHE HeOTPHIATRALHLIE
B3aMMHC OOpaTHHIE HYHKIHY, ONpeleNeHHble HA OTpe3Kax
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[a, b] u [B, &), rne «a=g (2), p=1 (b). Hokasats, yTo
2 leml— 2 [$m]=[]-[p]—[a]-{a].
a e b f<nsa

10. Briuucesuts kz,] [VEJ

*11. Jloxasarb Teopemy: AJH TOrO UTOOB NGCIEI0BATEN -
nocry uncen [ox] H [Py], >0, B>0, x=1,2, 3, ...,
y=1, 2, 3, ..., samo/MHAJN HATYpalbHE#t pRA Oe3 npo-
IIYCKOB W TOBTOPEHHH, HeoOXOAfMO H JOCTATOYHO, YTOGH
« ¥ f OWHaId uppaudoHaNbHb! H CBA3aHH COOTHOIEHHEM

1 1
'E""F =1
§ 2. HanGonpmuii oGwnii geaurenn

12. Haiitu naubonbliuii 06WMA AeauTeNb Map YHCEN:

a} 321 u 843; by 23521 u 75217; ¢) 6787 u 7194,

*13. JlaHnl HaTypafbhole uucia @, U a,. CTPOUTCA MNo-
CleloBaTENbHOCTD  HHMCEN: a,=la,—a,|, a,=|a,—a,],
a,=|a,—a,|, ... HokasaTk, 4T0, HaYHHaA® ¢ HEKOTOPOro
mecra, oHa umeer Baad, d, 0,4, 4,0..., roe d=(q,, a,) —
HauGoJbIHA o0uIui JenuTerb 4HCel @, H 4.

14, Hafitu nanGonbunii ofwiuil fenHTENb YdCe], 3aITHCh
KOTOPHX B JBCATHYHOI CHCTeMe COCTCMT M3 m eIHHKN H
H3 1 elHHHI.

*15. JlokasaTb, 4TO ecq¥ M K A B3aHMHO IIPOCTBI, TO
27— 1 y 2°—1 TOMKe B3aUMHO NPOCTHL

16, Haltu nanboabimiufi ofmuit genuTenap uncen gt — 1
Ha™—]1. 31eck a—Nedoe, m H n—HATYPaNbHEE UUCIA.

*17. Haiitn Haubonpwinil oOwuil femuTent ypcen a*-- 1
H 2a-+3 (a— uenoe 4HLIO).

18. Hafttu nunnefiHoe mnpeacTapjieHHe HauSoJAbLIero
ofULero AenuTeNd B MpuMepax 3afauu 12,

*19. HoxkasaTs, urc Haubogabligil o6mUd AednTens d =
= (a,, d,, ..., ) HECKOMIbKHX UeNBIX YHCea DPaBeH Haubo/b-
mieMy OOUIeMY JeqUTed0 YHCeT a, H (a,, ..., 2, H JeJuTes
Ha Mo0oil ofIMH JeNHTeNb HHCeT @, dy, ..., dy.

*20. JTokasaTb, 4To HauGoAbILME OSWIHE Jeaurens d
HECKOJIDKHX UeJbIX udcel a@,, @, ..., & ACTIYCKAeT JMHel-
HOE TPeICTaBJIEHHUE:

d=au, +au, 4 ... + quu,
NpH UEABIX Uy, Uy, ..., Up.

8



21, Hoxasatbh, YTO €CH ¢, G, ..., §,— HeNOAHbLIE 4a-
CTHble B ajropudMe Epxangz ana wicen a u b:

a =bg,+r.
b =rgi+r.,
Theo = guifp=1t Tgs
Fr—1="Tplp,

T0
a 1
—b“—“?n'l‘ﬂ

<1
+Qk
{T. e. OHM ONpENENAT Pa3NOKEHHe a/b B Tak HA3LIBAEMYIO

HENpepLIBHYI0 1Pobk),
22, Ypcna Pubonaqun onpeneasiores hopmytamu:

uo—-—l, ulml, uk:uk_i+u,,_2 (k;?],
Joxkazatek, uTO

Hetz
a_...........l.__——_auk _....__...1_.
a b+l Pl T

. 1

1
2y |
@ ao
§ 3. KanoHnuecKoe pa3ioMeHne Ha NOPOCTHE MHOXKKHTE]H

23. Hanucare KaHOHHUECKOE PANOMNKEHHEe AMS UYHCER:

a) 1440; b) 1575; ¢ 111111,

24. Hanucats KaHOHHYECKOE pa3fiokKeHHe HAMMEHBINEro
ofero kparHoro uncea 1, 2, ..., .

25. HanmcaTk KaHOHHYECKOe pazJoKeHue UAcaa al.

26. Mokasark, 4yT0 3HAMEHATENL HECOKPATHMOH 3anuch
yHeaa 27~ Yn! ecTh UHCAO HedeTHOE., MoXeT Ji UnGIHTENh
paBHAThCA 17

27. He nonb3yach coofpameHHAMH KOMOWHATOPHKH,
A0Ka3ath, YTO UUCIO o1 Lesioe.

{(2n— 23!

*28. HokasaTb, YTO YHCJAO A =D nenoe,

ml! (n—



29. TlycTs S— HeKOTOpOE MHOMKECTBO BEIECTBEHHBIX TH-
cen. OmnpelenuM caeaylolide ABa AelicTBHa M u m Han uu-
caamn 13 S:

aM b= Max (a, b)—6oabmee u3 wncen a u b
amb=nmin (a, b)— mMeHbIlice H3 YHCEX @ W b.

,H.OK&S&TB, YTO 3TH JeHCcTBHA KOMMYTATHBHBI, aCCOUHATHBHEL
B CBA3aHBI ABYMA pPaCApeIeTHTEbHBIME 3aKOHAaMH:

(amb) M ¢ = (aMc) m (bMc),
(aMb) me = (eme) M (bme),
Hoxkasare, uto {amb) -+ (aMb)=a-+b.

30, Ilyetb 2= IIp“p Hb= IIPBP—KaHOHHHECKHe pasao-
MEHWA HATYDAJBHBIX uncesn a i b. JJoxasaTh, uTo HAaUGOMb-

KA o6l AeduTenb 3THX vucen (a, b} paBeH Hp“ﬁmﬁp; a

HavMeHsltee ofitee KpaTHoe [a, b] pasuo [fp“r™Pe.

31. Ioxasatb (ANA HatypanbHHX @y, 4, Oy}

(al! {12) [ah az] =-——a102',
{a. [azs aa]) E[(an &2), (als as)];
[a;, (@s, a5)] = ([ay, @], [a1, a5,

32. 3anucath Haumeubluee ofLlee KpaTHOe Tpex HAaTy-
PAJBHEIX YHCEN, TOMbL3YACH ACHCTBHAMU YMHOMEHHS N B3f-
THA Haubosblero ofuero fenures.

*33, Ilycrs M — HeKOTOpO® KOHEYHOE MHOXKECTBO HaTy-
pansHBIX dYHCen, M;—Bce erc HenycTeie HOAMHOMKECTBA,
d (M) —nanGoabinil o6LIHE JeJUTeNb Yucesl MyoxecTBa M,,
g;=1 uan —1, B 3aBHCHMOCTH OT UETHOCTH HJIU HEUETHOCTH
gHcaa 3aeMeHToB B M. Ioxaszath, 4TO HaHMeHbllee ofiiee
KpatHoe 4Hcesl, COCTaBIAMIMX MuoXectBo M, pagHo
T (M),

34. Tlycte n 2 b—uaTtypansHoe uuchao. Jlokasath, 4To
n §yneT TMPOCTHIM TOrAAa W TOABKC TOrAa, Korga (n— 1} e
AenuTCA Ha .

*35. Jloka3sark, UTO CYLIECTBYeT OECKOHEUHO MHOTOD HpO-
cTeIX YHCeJs BHaa 4n—1.

36. MoxasaTh, uTo ecad Mpou3BejeHUe ABYX LeqblX B3a-
HMHO NPOCTHIX 4HCes paBHO KBajJpaTy 1eaoro ducia, To oba
COMHOMEUTENT — KBagparhl, ¢ TOYHOCTLIO A0 3HAKA.
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*37. IlokasaTb, uTO €CAM @, b— B3a¥MHO [IPOCTHE LEJbIE
ucAa 0 a*4-b%:=ct npH UesoM ¢ >0, TO HaHLyTCd Takue
uesbie Udcita m | #, UT0 a=m?*—nt, b=2mn, c=m?-+nt
(Han a=2mn, b==m*—n?),

*38. 3amucars B o0ileM BUAE PEIleHHE B IeJNBIX UHCAAX
ypaBHeHUA x*+4 y?=22% CUHTAH X W y B3aHMHO HPOCTHIMH.

§ 4. Teopna cpaBBeHHi

39. Pewnte cpaBHeHHA:

a) 2x+1=0 (mod [3); b) bx=7 (mod21); ¢} 10x=3
(mod 49).

40. Pemts CpasHeHHA:

a) x2=—1 (mod 13); b} x2=—1 (modl1l); ¢) x»*=2
(mod 31).

41. PeuMTh CpaBHEHHA:

a) x*+2x+14=0 (mod17); b) x*+3x+10=0
(mod 19); ¢) »*—3x+1=0 (mod 19); d}) »*=5 (mod 11);
e} x* =10 (mod 37).

42, Peuldth CpaBHEHHA:

a) 6x=28 (mod 26); b) 15x=12 (imod 33).

*43, JlokazaTk, uT0 HauGBoAbiMB ofwul jgefETeJb UM~
cen at+mu ka1 (a,m,k, [—uenbe) ecTh AAHTENDb YHCIA
{2+ mk.

*44. Iyets a,, ..., Q¢ (m— HaHMEHBLINE NOJOKHTEbHEIE
BuUeTH M3 TPHUMHTHBHEX  KJaaccoB. [JlokasaTs, uro

a4+ .. Fapm =—£~mq: {m).

45, Pemure cpasHeHHe x*—1==0 (modp™) (37ech
p—ApOCTOR UHCAO, p > 2, m-—HaTypaJbHOe QHCNG).

46. Pemnths cpaBHende x*—1=0 (mod 27).

47. HoxasaTth, 4T0 eC/qd HATypa/JbHbE 4HCI4 my; H m,
B3AHMHO [POCTH, ¢, ¥ @,— IPOU3BOJbHBIE UeJdbe Yucda, 7o
HaHAeTcA OffH M TOJMBKO ORMH KMACC 4YHCe] X [0 MOAY/MO
mym, Takoil, 4To x==ga, {(modm,), x=a, (modm,).

48. J[lokasaTe, 9TO ecaH m,, M,, ..., H,— NONApPHO
B3aHMHO IPOCTHEE, A al,ag,...,ak—*-HPOIiSBOJ[thIe uesse
yhcna, TO HaiaeTcesa uucido x=a, (modm;), 0AHO3HAYHO
onpeneneHHOe O MOAYAO Hi M, ml,c

49. Nokasath, 4T0 cpaBHeHne »l1=0 (modrny npu
no=2mep'tt |, po% (D1, ..., pp— HEUETHBIE TPOCTHIE YHCJIA,
my=l, ..., myz 1, my 2z 0) nmeer 2% petuennit npu m, =0

W my =1, 28! peuiensil npu m, =2 ¥ 2¢*? peweruit npn
my == 3.

11



50. HMokazaTh, uTO NpOH3BefeHHE BCeX pelleHHH cpabHe-
Rusl x2— =0 (modn) cpaBHHMO ¢ | mO MOZYJIO n, ecan
YHCJIO pemeHnil He paBHO 2, H CPaBHHMO ¢ — 1, ecim UHCAO
petieHuil paBHO 2.

bl. MorasaTb, 4T0 cpasHeHHe x?-4-1=0 (modp} He
HMeeT petnenn#, eciu p=3 (mod4).

*52. [lokasaTh, 49TO CYWLECTBYeT OECKOHETHO MHOTO Dpo-~
CTHIX 4Hucea B nporpeccHn 4k 4 1.

*£3, JTokazarb, uto (p— I} +1=0 (modp), econ p —
IIPOCTOE YHEIIO,

*54, JlokasaTb cpaBuenne (k)2 + (—1}* =0 (mod p}, rae
p—npocroe uucae, p=2k--1.

*53. Ilyers @, ..., Q, e k= (n),— npHBeACHHAA
cHCTeMa BBIUETOB [0 MOAYMO #. ILOKa3aTh, YTO @,...Q,=
=—1 (modn), ecnu n==4, n=p™ uan #n==2p™ (p—Heyer-
roe npocroe uueao, mzzl) m oo...o,=1 (modn) npn
APYTHX 3HauYeHHAX M.

56. HafitH HanMeHbUIMA NOJNOXKHUTENLHBIA BHIUET THCA2
31 o moaymo 13.

57. Ilyctb m-—HaTypanbHOE 4YHCTIO, He JensneecH Ha 2
u Ha 5. JlokasaThk, 4TC JeCATHUHEE PA3IOMEHUA YHCEN aim
npH (a, m)==1 dMelOT OAHHAKOBOE UYHCIC UH(p B MepHoAe
H 3TO YHCJO €CTh JEdUTeab @ {#i).

58, Kague BbMeTH 0o Mogymw 19 umewT ynchna 774+ 117,

=}2,3...

59, Pewuth cpashense 2°=n (mod 7).

*§0. Pemnte cpasHenne 2'=n (modp), p—npocroe.

61. Peuinte cpaeHerne 27=#n? (mod p), p— upocroe.

62. Haidity BHIUET Mo MoayMmo 7 uuchaa

2

u,=2%
B 3dIMCb KOTOPOTO HHACKO 2 BXOIUT # paa.

*63. /lokasaTh, YTO BHUETH uwHCeA &, MO NpoCTo-
MY MOLYJH p CTaGHAUSHPYIOTCA HPH JOCTATOUHO BOJb-
UIoM 71,

*64, Ilycts @ W b—mHarypadbHHe B3aHMHO NPOCTHE
ydcsa, [lokasark, uto uucia ax-by npH UeNHX HEOTPH-
HATEJBHBIX X K y APHHAMAIOT BCe Uenbie HeOTPHIATENBHES
3HAYEHHA, KDOME HEKOTOPhX MeHBIWHX ab, B KOJAHUeCTBEe
fa—NDE—-1
————t .
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& 5. HYucionie dyHxuuu

65. Gyuruua p co 3Hadendamu p (=1, p(pp;. . .py=
= (=1} u p(p*...py») =0, ecrM XoTA Ol ONMH IOKAa3a-
TeAb o; Goiblie eJHHHIBI, HashBaeTca ¢GyHKUHed MéGuyca.

Tlokasah, TO 3 ud)=0 npu n>1.
djn

*66., okaszaTh TOKAECTBO E p,(n)[ ]
lgng x
*§7, Joxazare cnaepyoulyo dopuyny ofpauleHUA: ecsu

[ =3 g@. v gn=2 f@n (7
68, l'IyCTh QyHKuHA f Myﬂbmnnnxamwa, T.e. f(nn,)=
= f(n,)f(n,) TpPH B3aHMHO NpPOCTHX 7, U ;. Hokasars,

qTO QYHKUUH g (1) = Ef(d) H h(n)—Zf(d)p.( )Mynb-
THIMIHKATHBHEL.
69. na MYJbTHNAMKATUBHOK QYHKUHHM [ AOKas3aTbl

a  f)= f(p“)- f (o)
b} ;f(d) (1+f(p)+ - F (O

%f(d)u(d)z(l-—f(m)) L (A—F e
O Lr@p (§)=C0N—FEF) ...
din
P —F ().

3mech n::pi“ e p‘,}‘* — KAHOHHYECKOS PA3JOKEeHHe,
70. Hcxons us QopMynn M ¢ (d)=n (snecp @—QyHK-

dln
uusa  3itaepa), BeBecTH QopMyay: @(n)=n (l _-51;) ces
] L
. (l "'5;) . 3nech n=pi"...p*

71. TITlycte  1(n)—uncjio HATypaJBHBEIX JAeJHTeJefl
uypcsia n. JloxasaTk:

a) T{n)={(o,+1) ... (@y+1); b) EI: T(d)p(%)=1,
d|n
9 Frdud=(=hk

din ,
@) St =gt [T e+2).
dln i=

3aecy n=p{* ... ppt.



72. Tlyete {{(n) paBHO cyMMe HATYPaAbHLEIX HeARTENEH
uicaa n. Hoxasartk:

Lt

a) L) =——7 ...
b) 2t ()n (—)sn;

dlr

0) 2 L p(d)=(0epwps ... Py
*73 ,[loxaaaq'b uTO
[¥v7]

> k)= Z[ v X sw—2X [5]-WVaTl

gk n =1 lgksn x=1
*74. Howra3ate, uTo
I3 %
n 1 n n
X=X (3] =1E 5] ([5]+1)-
75. [Tyers f (x) —¢ypkuKa, onpenesnesHasn Npx 0<x<oo

pr—1 ;

M papuas uyno npu x < 6. Tlonoxkum g(x)= E f(k“)

k=l
rae GC,H-BEU.LECTBQHHOG UHCAO, & > 0. ﬂOKa3aTB uTo f(x)

= 2 g ( ) p () (06e cyMMBl B A€ CTBHTEMBHOCTH KGHEYRBI),

*76 HowaszaTh, 4YTO WHCAQ HATYPAJBHBIX YHCEN, MEHb-
wHx M ¥ ¢BOGOZHBIX OT KBaApaTOB (T. €. He JeJAUHXCH

Ha KBAJpaT NpoCTOro), pPaBmo E W (k) [-%%
ki M

*77. HoxasaTh, UTO 4YHCAO TOYEK ¢ LENBIMH B3aHMHO
MPOCTHIMH KOOPAKHATAMH B KBagpaTe 0 << xS M, 0 <y M

M
pPaBHo 2 W (k) [T
ks M
*78. Tlycerb & (r)-—uHCA0 NPOCTHIX ,ae.nme.nei’{ uicaa n,
Jlokasath, uTO 2 2640 = Z ( )M(y) 3nech
T{)= 3 (@ (CM 3a}1aqy 73)

2 f
CJIEJI)/EO]J.KHE 3agays Tpeﬁy!OT SHAHHA SJEMEHTOB TEOPHR

feckoHeuHHX psAoB. Bsegem B paccMoTpeHHe a3era-(byHK-
o

nnio Pumada Q(s)zz % Paa, koropnim sapaercs £ (s),
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CXOZMTCA fIpDH BCEX BelleCTBeHHHX § > 1 (OH cxomutcs H
HPHU KOMOMEKCHHX § npu Reg > l).

79. Hokasate, uto (£ (s))? —2 T(n) .

n=l

80. Toxkasarb, 4TO C(} Z Mn) .

81. Mokasars, uto Z;(s):II(l——%) ~'. 3gech p upo-
p
Geraer Brce npoc:'rhle uHca (TO}KILECTBO Dilepa).

82, Brlpasutb Z (2k - depes L (s}.

83. Bripasute Z (=Df tlepes { ().

3aMeTuM, UTO BTOT pax cxoaurcs, xora M Heabcosuor-
Ho, 1 ApH 0 <5<l u ero cyMMma SBJAAETCH HeNpPepbBHOH
PpyHxuHel ot s, 0 < s <oo,

84, Hcnoneayna samauy 83 v yunTHRadg, 4TO l—%+
+i-~-—+ .=1n2, Hafitu lim (s—1 ¢ (s).

85, Haiitu hm i E p(x)[ ] (3TOT npeden MOM-
x o MLt
HO HCTONKOBATh, Kak CPEIHION [JAOTHOCTL UHced, cBofoa-
HBIX OT KBaAparToB, B HartypaJsJbHOM paLy).
*86., HaliTu cpefiHiOw NNOTHOCTE UHCEN, CBOOOAHHX OT
KBajipaToB, B mnporpeccHax 4k+4-1 u 4%4-3.
87. Hailtn cpeAHIOl MJIOTHOCTE TOUYEK HA IJIGCKOCTH C
B33HMHO NPOCTHIMH KOODIHHATAMH CPeAaH BCEX TOuEK ¢ Ha-
TYpaJbHBIMH KOOPAHHATAMH.

§ 6. Mpocreiimve crefeHHs O KOMBUAX H MOaAX

88. Hoxasars, uTo B M0OGOM KOJblUE € KOHEUHBEIM YHC-
oM /M JJEMEHTOB  CHPAaBelJHBO  TOMHECTBO: Mg =
=atat+...+a=0

|

m

89. okasaTbh, YTO KOJBLUC (HHKAKHX MPeANOJOKeHHd o
CBOMCTBAX YMHOMKEHUR, KPOME pacnpelesHTEIbHHX 33Ko-
HOB, He JeflaeTcd}, ColepiKailee HPOCTOE YHCRO p JEeMeH-
TOB, JuG0 M3OMOPMHO NOJIO BHYETOB [0 MOAYJO g, AHbO
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H3oMOp(hHC AAAMTHBHOH rpymnme BBIYETOB € HYJEBHM YMHO-
IKEHHEM.

90. JdoKasaTb, 4TO KOJBUO 43 YeThipex amementoB 0, 1,
a;, @, ¢ npaBuaamy OeficTBuil af =a,, ai =a,, a8, =aa;=1,
14 1=0, 14a,=aqa, ofpasyer moje.

91. TlepeuucnuTe Bce KOJBUA H3 UeThipeX 3IEeMeHTOR,
cogepxaitie O u | (He npeamnonaras AacCOUHATHBHOCTH H
KOMMYTATHBHOCTH).

92, TlepeuscsiuTh (C TOYHOCTBIO IO H30MOPGH3MA) KO-
HEUHHIE KOJBLA € pg 3JeMEeHTaMH, p H g — pasdduHbe Opo-
CThie YHCAa,

93. Ilycth m—narHOe HaTypanbHOe uicao. PanuoHaib-
HOe YHCIO HA3bIBAETCH /m-lUefkhiM, ecJH ero 3HaMeHaTelb
B3AaUMHO NPOCT C m.

JlokasaTe, 4TG MHOMKECTBO m-lleqBX 4ucen ofpasyer
KOJbUO (OHO, OUEBHAHO, COZEPKUT KOMBUO NEJBIX UHCEN).

94, m-nence YHCNC Ha3biBaeTcs OGPATHMBIM HJM eNHHH-
teil, ecu oOpaTHOE K HEMY TOXe m-lL&I0e. m-lUenge qucio
HA3bIBAETCA NPOCTHIM, €CJM ero HeNMbL3R NPEICTABHTD B BHAE
NpOU3BeJeH’A ABYX M-UeNbIX HeoOpaTHMBIX MHCEN.

Jlokasarb, 4TO NPOCTHIMH M-UEJLIMH UHCJIAMH SBJAAKOT-
CA TOJBLKG TPOCTHE JeJUTENN UNACAA # U TPOU3BENeHHS HX
Ha ofparumble qucaa.

95, [lokasaTe OHNHOZHAUHOCTE PA3JIOMKEHHUS M-UENBIX
UKCEN HA APOCTHIE MHOXKHTENH.

96. Jlpa m-ueaslX YUC/ia HA3BIBAOTCH CPABHUMBIMH 110
MOAYJTIO M-1UeN0ro Yucia R, ec/iu HX PAasHOCTb AEMUTCH HA
k B Koaple m-ueAbix uHced. [Tokasark, 4To KMacChl CPaB-
HHMBIX FO MOAVJI0 & He H3MEHSTCH, eC/iH  3aMeHHTh
UHCNO KR HEKOTOPBIM HATYRAJABHEIM UHCAOM, COCTORLLHEM
TOJBKO M3 NPOCTHIX JeNHTeNell uuena m.

97. JokasaTe OOBHUHBIe CBOACTBA CpaBHeHMA ans m-ue-
JBIX uHCeNd: ecqH ¢,=b, (modk) v a,=bh, (modk), TO
a+a,=b,+b, a—a,=b—"b, aa,=bb, (modk);
ecnd a M b—ofpaTHMEL B KOJbUE /M-UeJBIX YHCed H
a=b (modk), o a71=5"* (mod k).

#98. Haiditu uaubonsinil ofminii jenanrens Uncen g” 4 b=
Ha"-+b%, B NpPeAnoJoXeHUH B3aAMHGH TPOCTOTH UHCeT a U b.
*99, I{okasars, uro -{—%—]—%-l— =0 (mod p);

p—1
BIECE P 2> 2—IPOCToe UHCHG.

*100. Joxasats, uto 1 +-—12-+-,1,'—+ v
31eck p =2 5—OpoCToe MHCTO.

] et .
1 =0 (mod p*);



TTABAII
KOMIIEKCHBIE HUCAA

§ 1. JeficTBra AL KOMIJEKCHBIMH YMCIAMH
B KOMIIOHEHTaX

101, Beuncaurs (24 30) (4—050) 4 (2—3i) (4 +5i).
102. Briuncayrte

(E— 1= x— 14+ (k148 (x4 1—10).

103, (1+4+2)x+ (3—5)y=1—3i. Halith x a y, cumn-
Tasd UX BELIECTBEHHLIMH.
104, Peitiuts cucTeMy, cuurtas ¥, ¥, 2, ! BelIeCTBeHHBIMH:
(I+D)x+(1F2)y+ (1430 24 (1 +4i) t =145,
B—x+@E—20y+(+i)z+4it=2—i.

105. BrMHCAHTL:
a) (14+20°% b) @+0)7+2—10)7 ¢) (1420 — (1 —2ip.
106. BroiachHHTL, OPH KAKHX YCJHOBHAX TNPOH3BeleHHe
JBYX KOMIMEKCHBIX YHCE] YHCTO MHHMO,

107. BrnoMEuTh yKa3aHHbie NeHCTBHA:
) l+itge b) at-bf {l+2£} —(2—10)3 )(1_1)5—1
A T=ger Y ez 9 gomrer Yoo
108. Pemuth cucTeMsl ypaBHeHm‘&:

a) B—i)x+Ud+2)y=246/, d4+20x—(243)y=

=5 4i;
b) C+dx+ 22— y=6, B+2)x-F(@3—2)y=8;
c) x+yi—22=10, x—y+2iz=20,
ix+3iy— (I +iyz=230.
109. Bblqnc.mm
i VS)

2 (—h+ ) b (bt
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*110. Tlyers mz-—%-{-i ]2/§
a) (a4 batcw?) (@a+ bo* +cw);
b) (a+b) (a+bo) (@ -+ ba?);
¢) (@4 bw+en?)? 4 (@+bot+co);
11t. Jloxasarb, uro x?4y?=(s2+{2)", ecan x—-yi =
= (s -+ i),
112, Buqucan*rf_;_:___
a) V2, b) V=8 ¢ V3—4i; d) V—15+8i;

e) V—11460i; ) V—8—6i; g V2—3i;
bV 1—iV3: 0 /=T §) V 2—iVE.

113. Pewnrb ypaBHeHHA:

a) X*— (24N x+(—1+7)=0;

b) x*—(3—2{) x4 (5—5) =0

¢) 24— B—0)x+(2—2)=0.

*114. Pewints ypaBHEHHSA M JIEBBIE YAaCTH HX PasfOKHTb
Ha MHOMKHMTENH ¢ BEIUECTBEHHEIMY XKOMDHIUHEHTAMM:

a) ¥ +6x2 492+ 100=0; b) x* -2x2—24x 72 =1,

115. Pewnte ypaBHenus:

a) ¥*—3x°4-4=0; b) x*—30x24+289=0.

116. CocraBuThk GQOpPMyAY N8 pelleHHs OHKBaJPaTHOTO
ypaBHeHUA X' px®-+g=0 ¢ BenleCTBEHHBIMH KO3pPHUNEH-

X1
TaMH, YI0GHYK AJd caydas, Korja ‘%--—q < 0.

*117. Jlokasarb, uto {4} a -+ ) b)" npu uenwx no-
JMOKHTENLHBIX B3aHMHO NPOCTHIX @ H b He mOmeT OLIThL Be-
LIeCTBEHHBIM, 3a HCKMAYeHWeM (=14{}" (n peanTca Ha 4),
(£1£:V73) (n nenures wa 3) wu ()3 & i)" (n genurcs
Ha 6).

. BUHCIHTE:

§ 2, Feometpudeckoe H3oOpamenue
H TPHroOHOMeTpHuecKan fopMa

118. TlocTponts TOYKH, H300paKAawOUIHe KOMIJIEKCHBIE

ynesIa:
b, —1, {, —i, —14i, 2—3i

119, TlpesctaBuTe B TPUrCHOMETPHUECKO# ¢opme cJe-
JyIoILHe YHCIa:

a) Iy by —1; ¢y iy d) —4& e i ) —14+14;

g) —l—i; N 1—i ) —1—iV 3 j) V3I—i.

*120. IlpegcraBuTe B TPHrOHOMeTpHUeCKOH (popme Tnciao

24V 3+
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121. [lpencraBuTh B TPHrOHOMETpPHUECKOH (opMe HHCIO
l+cosgp+ising, cunras —n < @< 0.

122, Tlonpaysack TabiullaMu, NPEACTABHTH B TPHIOHO-
MeTpUYecKoO# gopMe clAeAYIOLINE YHCHA:

ay 344, by 4—i; ¢ —24-4.

123. OnncaTe MROXKeCTBO TOUeK, H300paXaloHUX KOMI-
JeKCHBIE YHCA:

a) MOIYJAb KOTOpbIX 1; 6) apTyMeHT KOTOpPHIX %.

124. OnucaTh MHOMKECTRO TOUEK, H300paxalouHX 1Hesa 2,
YAOBNETBOPAIOLI{E HEPABEHCTBAM:

a) |21 < by [e—i|<l o |e—1—i| <L

*125. JlokaszaTh, UTO BCHKOE KOMINIEKCHOE YHCIC 2,
OTAHYHOE oT —1, MO}Iy.J‘Ib Kotoporo 1, moxer ObTe npes-

1+¢i
CTaBJeHo B Qopme Z2=g—p, TH€ !~ BEUIECTBEHHOE YHCMO.

*126. [lycte 2 DpoXoadT OKpYXHOETE |2|{=1 B noJo-
XHTenbHOM HanpaBaexud. [1pelcTaBdTh HACJALHO mMepeme-
wenne Toukd Kz-4-pz", rae 0 <p < R.

127. Kak nepememiaercs ToYKa -, KOTZA Z OMHMCHBAET

OKDYXKHOCTE € IUERTpPOM B Touke a-+bi M ¢ panuycoM r.

128. Haititu auHIO, NO KOTOpOH DNPOXOAMT ToUka 22,
ecqIH 2z OOXOIAT KBajpar ¢ BepILiHAMH B ToykKax —I1—i,
—i, 242, —14-2¢.

*129. HafTH »nHHHIO, 00 KOTOPOH IMpPOXOOHUT TOUKa
2aR
27— g? | R

{¢— BelllecTBeHHOE YHKCAD).

130. PemmTh ypaBHeHHe |z|—z=a-+bi ¥ BHACHHUTDL
YCAGBHE PA3PEIIHMOCTH.

131. TlocTponTte rpaduk Qynknun |x —f—l/x*—l[ OT Be-
HIECTBEHHOH nepemMeHHOH X, —oo < X < 0o,

132. Hairr min|3+2i~~z|, cunran |z|=<<1

133. Joxas3aTh TOXNECTBO

lx+yl2+lx—ylE=2(xP+iyh

KaKo# reomeTpuquKuH CMHEC/ UMEeT 3TO TOXKAECTBOP
134, 2 1 2 —nBa KOMIJEKCHHX uHcaa, #=)}"z2". Ho-
Ka3aThb, 4TO

Koraa z mnpoGeraeT OKPYXHOCTh |z—a|=R

21412 | = | — ]+ |25 4 ul.




135. [lokasarn, 4To ecsH | 2| <%, TO
|(14i) 22 iz) < 3

136. BrINoJHuT: AeHCTBHA:
a) (141 73)(1414) (cos ¢ +isin ¢);
b) cosqp-Fising 0 (l—i]/—é')(costp—l—isincp)

cos\p—isiny’ 2{t =i} (cosp—isinyp) °
*137. BpiuHcaHTh, MOJb3yACh Gopmysolt Myaspa:

B (i b (N g (VIO

LV DS | (=i Y
d) T— %0 + o -
*138. MoxasaTb, uro:

a) (l+i)"=2T (cos ?-{—isin%) :

b) (Vi—i)yr =27 (cos 2 isin %) ;
n—uesce gHCG.

139. JloxasaTh, 4TO (1+‘tg“\“_1+£tgr:a

]—ftga) T l—ifgaa

140. Hdokasatb, 4TO €C/H z-{-—;- =2¢c0s6, TO
2” -k zim = 2 cos mb,

*141. Boraucante (1 4-cosa—+isina)®.
142, ¥Ynpoctuts (1 +)?, rae m=ccos%n+isin%JrE
143. Mareys KOpHHU: L _
a) V5 b)) V22 o =4 d) VT, e /=27,
144. Tloab3ysace TaGAunaAMH, W3BJAEUER KODHH:
a) ¥/ 2+1; b) f/‘s”_‘s; o) V230
145. BuYHCAHTE:
1—§ l—}-: 1§
)]/]/3+; © ]/14-:]/3'
146. Bripazurb uepes cosx H sin x:
a) cos bx; b) cos8x; ¢) sinbx; d} sin7x.
147. Brpasurs tg 6@ gepes tgo.

148. CoctaBuTh GOpMYABi, BHIpAKAIOIHE COSAX H Sinnx
qeped cosX M sinx,

20



*149. TlpeacraBuTh B BHAe MHOTOY/IeHA NEPBOH CTETEHH
OT TPHTOHOMETPHUECKHX (QYHKIUH yrJoB, KpaTHHX X:

a) sindx; b) sintx; ¢} cosdx; d) cos®x; e) sindxcostx,

*150. HoxaszaTs, 4uTO:

m=1
a) 2mcostmx=2 3 Chuco82 (m—k) x+Cly
k=0

mn
b) 22%cos*mtix= $1C%, 1 cos (2m—2k + 1) x;
k=0
=1
¢ 2rsinx=2 3 (—H7*CE cos 2 (m—k) x +CTys
-

d) 22msinemttx= 3\ (— 1)=+*CE .\ sin (2m—2& 4 1) x.
k=0

fres

*151. Hokaszarn, qTO %:{Rosx}”“‘—-
—C L (2eosx) a4 CE s (2cos X} — L,

*152. Bolpa3sTh COS My Uepes cosx.

*153, Haiite cyMmbl:

) 1—C2+Ci—Cl+...; b) Ch—Ca+CI—Cit ...

*154. Hafitd cymmy
i 1 l
CG—5Cit+g C?,——27C,7,+. .

155. Jlokasats, 4to (r4a)"+ (x+aw)”-L (x4 ap?)™=

=3x7}-3Cxm-3g3 |- ., . L 3Cx" R, rae ® =|::os%It +

P 1
-|— { Slﬂ—a-, a A ecThb HaumboJkIlee nesoe yHeIG, KpaTHOR 3

H He TIpeBOCXOISfIee .,
156. HokazaTb, uTO

a) 1+Cﬁ+Cg+...:%(gn+2ms%§);
by Cr+Ci+Ci+... =% (2"—1—2(:05("1_32)“) :
c) C:‘FC:—{—C?I-I—.,,=_‘}3_(2n+2608(n—34)n).
*157. IlokasaTh, 4TG
oan+l o e
. . . sIn 3 x-sm-Q-
sinx+sin2x4 ... 4sinax = ———"
sin-;-

158. BeMHCAHTE CYyMMY -;——|—cosx-[—cc352x+ v .. Feosnx.,
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159. BRIYKCANTE CYMMY

1 4-acosqp-atcos2g+ ... +akcos kg.
160. Haittn
lim (l+ %cosx+%c052x+ - +§IECOS nx).

H=+x

161. JlokazaTbh, 4TO eCJH fn—Lel0e MOJOKHTENbHOE, a

0—yron, yHOBJAETBOPAWMWHEA YCAOBHIO sin%=2—ln, TO
20— .
ces-g—l—coss—;-l— ... FCos n2 lensmnB.

162. Hokasarh, UTO eCAH X MeHbllle eAHHHNE Mo adco-

JHOTHOH BeJINudHE, TO PHAABI

a) coso+ xcos(o--P) fx2cos(@26) + ...

vt xtcos{ed-npy+ ...,
b) sine - xsin (e +f) - x2sin{e+28) ...

o atsin{e4-nf) ..

CXoJATCA H CYMMBI COOTBETCTBCHHO pPaBHEI

22

cos o —xcos {&—P)  sino--xsin(e-—p)
1—2xcosf+4+x2 * 1 —2xcosBx *

163. HafiTH Cymmbl:
g) cosx--Clcos2x4-...+Clcos(nd-1) x;
b) sinx+Chsin2x+ ... +Clisin (n4 1} x.
*164. Haltu cymmy

sin*x+sin*3x4 ... 4+ sin? {2n—1}) x.
165, [ToxasaTe, uro:

a) costxtcost2x4- ... —i-cosznx—-—%—l—ww'

2sinx !
Sa 1 ainn Cg oy fb_tos{n4 1) xsinnx
b} sin?x +-sin*2x+4 ... J-sin?nx = R P

*166. HafiTu CyMMeL

a) cosx-F2¢co82x+3cos3x+4 ... d-ncosnx;
b) sinx+2sin2x+4+3sin3x+ ... 4 nsinnx.

§ 3. ¥YpaBHeHHs Tpetheil W qeTBEpPTOR CTENEHH

167. Pewuts nc dopmyne Kapiano ypasHeHHs:

a) ¥¥—6x4-9=0; b) ¥®*+12x+63=0;

¢) X0 349x21-18x+28=0; d) x* 46424+ 30x+25=10;
e) X3—b6x+4=0; f) ¥46x+2=0;

g) ¥+3x—6x+4=0; h) x**+3x—2=0

1) ¥—6ix+4 (11— =0 j) x¥*—3abx+a*+b6°=0,
k) x3—3abfgx 4 frgat 4 fg*h? =0.



168, Jloxa3aTbh, uYTO NPH pelleHHH KYOHUECKHX ypaBHElH
¢ palBOHAaNbELIMH KoadduuueHTaMu no dopmye Kapaaso sece
KOPHH B OPMYJTe <H3BJEKAIOTCS» B TOM H TOJIBKO B TOM C/Iyvae,
ecTM KODHH ypaBHeHMA umelor Bug 2a, —a=-bi )/ 3 npu pa-
OHOHANLHEX @ H b,

*169. Tlonbayack Tabannamu, peildTh ypaBHEHHA

a) ¥ —4x—1=0; b} P—4x4+2=0.
*170. Iloapaysace ¢opmynoil Kapaawo, nokasark, 4TO
(61— %00 (13— X5)? (¥ — X5)? = —4p*—27¢?,

eCMH Xy, X,, X;— KOpHY ypaBHenus x*+4 px+4-g=0.
{Bripaxenue —4p?—274% HaswBaeTcd JAHCKPHMHHAHTOM
ypaBHeHust x°+ px4g=10.)
171. Hokasatn, 9to

3 ==, u{a -+ )+ udi
/a+b£ 2a ],/az—}—b2 ’

Tle 4—KOpeHb ypaBHeHus u3 —3 (@? +- b2 u—2b (a* + b5 =0.
*172. BrigecTi dopMyay AJA ajareGpanveckoro pelleHua
YPABHEHHS
x®—Bax® 4-5atx—20 =0,

173. Pewnte ypaBnenus:

a) ¥ —2x8 2524+ 4x—8=10;
b} x4 2x3-— 242 6x—15=0;
¢) xt—x'—xt 4 2x—2={}

d} oo —4x3+ 302+ 2x—1=0;
ey x*—3x3 2 L 4x—6=0;
1) ot —6x% +-6x2 4275 —56=0;
g) x*—2x3p4x2—2x 4+ 3=0;
h} xt—x3—3x24-5x—10=0;
i) ‘+2x‘+8x2+2x—;—7—

jy xt+6x3462—8=0;

k) xs— EucH—le2 2x 3=10,
) xt—2x% +4x24+2x—5=0;
my x¢—x*—3x2fx+1=0
n) x‘—x“——4x2+4x+l-_—-0.

174. Crnoco6 Qeppapu RAs pelleHHs YpPABHEHHA YeT-
BepTOR creneHy x4+ ax® 4+ bxt4-cx4-d=0 cocTouT B TOM,
uTo JIeBA" 4acTh MPejCTaBJsieTcs B BUAe

(2] =[5 o (1)
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W 3aTeM A noaGHpaeTcs Tax, 4TOObl BbIpa)eHue B KBaj-
PaTHLIX CKOOKaX Obl0 KBAAPATOM AEYUJ/IEHA NepROH CTENEHH.
Jaa storo HeofxoIMMO M JOCTATOURO, 4TOOH OB

(2= (5o} (e}

T. € A JOMUKHO ObITh KOPHEM HEKOTOPOTO BCIOMOTATeNb-
HOro KyGuueckoro ypaBHerHs. Haiixgs A, packaajgbiBaeMm
JIEBYID UaCTb H& MHOKHTENN,

BelpasuTh KOPHH BCIOMOrate/BHOIO YPAaBHEHHS uepes
HOPEH YpaBHeHHs YeTBepTOH CTENeHH.

§ 4. Kopur 13 esnnRUb

175. HanucaTk KOPHH M3 EIWHHULI CTEMeHH:

a)2; b) 3;¢)4; d) 6 ¢ 8 ) 12; g) 24.

176, Bruinucare nepeooOpasible KOPHH U3 eAMHHUIB CTe-
neHy:

a) 2; b) 3; ¢) 4; d) 6; e) 8 ©) 12; g) 24.

177. TlokasaTh, 4ro YMCJA0 NEPBOOGPASHBHIX KOPHEl fn-i
CTeMeHy H3 eAMHHLELI 4YeTHOoe, eclNi # > 2,

178, [Iaa gaxaoro xopua a) 16-it; b} 20-i1; ¢) 24-# cre-
NeHH M3 EIHHHULI YKa3aTh Nokasarelb, KOTOPOMY OH NpH-
HAJJIEKUT.

179. Brimucarh «Kpyroeele NOJHHOMBE X, (X} Aas n,
paBHOTO:

a) 1, b) 2; ¢) 3; d) 4; e 5 1) 6, g} 7; h) 8

i) % i 10; k) I, 1) 12; m) 15; n) 105.

180. Hanucarb nosuHoM X, (x), rae p——npocToe YACIO.

*181. Hanucars nomunom X,» (x), rie p—npocToe
qHCTO.

*182. Haiitu cymmy Bcex KopHeil n-it crenenn H3 I.

*183. Buuwcapts | 4-2e4-3e24- ... +-ne"L, rie e—Ko-
PeHb n-it cTenenx us 1.

*184. [1ycth £— nepBoo6pasHuiit KopeHb cTenenu 2n us 1,
Briynenuts cymmy l-e--et4 ... gL

185. Haittn cymMbL

2n 4n 2{n—1)m |
a) cos-;s—+2cos-;r+...+(n——1)cos—n ;

I . 4n L 2n—1Dn
b) sm-n—-l—QsmT-}—...—}—(n——l)smT.

*186. Onpenenuth CyMMy nepBOOGPa3HBIX KGpHeii:
ay 15-it; b} 24-i1; ¢} 30-if CTenmeHH M3 eAUHHUEL
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*187. CocraBuTb mpocrefimee anrefpanyeckoe ypaBHe-
HHE, KODHEM KOTODOr0 sBJASeTCA JJIMHA CTOPOHLI TIPABHU/b-
woro l4-yrosbHHKa, BNHCAKHOTO B XPyT painyca l.

188. Hokaszath, 4TO

=} n—1
3 "—1
kI;IU { +3.§} = k];ll [fn__(sk__ I)n]'

rae ak-——cos%%-i—isin—g?-.

189, Tlokasark, KTO KOpPHH YypaBHeHus A (z—a)" +
+pr{z—0)"=0, roe h, p, 4, b—KOMIIEKCHbIE, JIEKAT HA
GIHOH OKpYXKHOCTH, KOTOpasti B YACTHOM <{Jaydae MOMer
BRIDOJHTLCA B MPAMYI0 {n—HATYpa/JbHOE THLIG).

190. Peluutp ypaBHEeHHA:

a) {(x4+1)»—(x—NH=*=0; b) (x+)»—(x—i)"=0;

¢) xf—nax" 1 —Clgtxrmt— L —a? =1

191. Hoxasatb, 4ro ecqay A — KOMIJIEKCHOE WHCNO, MO-
Oy.1e KoToporo 1, To ypaeHeHHe

(1+£x)rr=__A

| —ix

MMeeT BCe KOPHY BeileCTBeHHble H pas/iuuHsle,
*192, Pewnth ypaBHeHHe

cosp+Creos(p-+a) x4+ Cicos(p-+2a) x2-F. ..
o 0 cos{p -Fne) xt=10.

JlokasaTe clepytouiHe Teopembl:

193. [Tpoussenenre KopHs cTemeHH a H3 | Ha kKopedb
creneHd b U3 1 ectb KopeHb cremeny ab us 1.

194. Ecin @ 4 b B3auMHO NMPOCTH, TO BCe KOPHH Cre-
neHu ab u3 1 noayuaworcs yMHOMKEHHEM KODHEH CTENeHH ¢
H3 | Ha KopHH cTeneHu b w3 1.

195. Ecan a u b B3aWMHO TPOCTHl, TO NPOH3BENEHHE
MepBOOGPA3HOrO KOPHA cTerend @ H3 | Ha mepBooOpa3HbIi
KopeHb CremeHd & w3 | ecTh nepBoofpasHLI KOpeHb cTe-
nenn ab us 1 u obparno.

196. Hoxasath, 9t0o ¢ (ab)=¢ (@) ¢ (D), ecnu a u b B3a-
UMHO [POCTBI, TOAB3YACE TeM, UTG ¢ (A) eCTb YHUCAO TMepBo-
0o0pa3HHX KOpHell cTenedd .

*197. HokasaTte, uro npH n HeuevHOM, OGoJabiueM 1,
Xﬂn (x) = Xn (— x)'

198. Jlokasate, uT¢ ecIH d COCTABJAEHO H3 HPOCTHX
AenanTenell, BXOAAUMMX B 7, TO KAaKIHH mMepBooOpa3HLIH
kopenb H3 | crenens nd eCTb KOPeHb CTENEHH d H3 mMepBo-
o6pa3HOTO KOPHA n-H cTenend us 1 u ofparHo.
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*199. Joxasate, 4To echm n=p%p% .., pik  THe
P1s Py, ---, Pp—Ppa3iMuHBE TMPOCTHE uHcAa, TO X, (%) =
= Xp {(x¥), TR

r . ” i
=0Py e P =T

*200. MHoxasarth, uTO KOS(PPHUHEHTH MOJSHEOMA Xy (0,
TIe p M g—HepaBHble HEYETHBIE MPOCTHIE UHCAa, paeHbl 0, 1
0 1.

201, JokasaTs, uTo Bee modunHOMBl X, (¥} npu n<C104
uMeroT Koadpuumenter 0, 1, —1,

202. Ilyers p—npocroe uuedo, He medsiuee 7. Joka-
3aTb, uTO

_ Xy (xF)
X,tm (x)_ X!’l (x) .

203. MoxasaTh, 4TO cyMMa HepBOOGPA3HBIX KOPHEN n-H

crenedd 3 1 papHa (ynaxumn MéGuyca p (n).

n
204. Hdoxasars, uto X, (Jc)=l_[(.vc“——l-)u “), roe d
npoferaer Bce AenuTe]H 7,
*205. Hatitu X, (1).
*206. Hatiru X, (—1). .
*207. S=1l+4e+e'+e+...+e"1", rge e—nepso-
ofpasuslit KopeHs cremend n u3 1. Haiitu |S|.

§ 5. Tokasarennnasn GyHKUMA ¥ HATYpANbLHBLIH JOrapudm

IlokasatenbHasa GYHKUKA OT KOMILIEKCHOH NepeMeHHON z
onpefensieTrcs NpH  MOMOWK GopMyanl Diaepa: ed+d =

= ¢® (cos b+ isinb). M3 Hee chenyet: cosgp =% €' 4 gy,

. o ;
sing=- {r'%—e=t%) . TpuroHoMeTpnaeckas Gopma KOMIIEKC-

HOFPO UHCAA: o =1 {COS @ + [ Sin ¢} NpeppallaeTcs B o = reff=
w=@Mr+i. Jro  genaeT ECTECTBEHHBIM ONpeIeJeHHe Hary-
panbhoro Jorapupma: Inw=Inr4ip. Harypaneuwmi maora-
pHdM ompemeseH ¢ TOUHOCTBIO J0 LE/IOTO KparHoro 2mi.

*208. Haiitn lim (l-i— a"””’)".

H— n

209, Bo uro npespaumaerca B cBeTe dopMyasl 2iiepa
[PaBHJO Cl0XKeHHS apPTYMEHTGB MPH YMHOXKEHHH KOMILIeKC-
HEIX uncen? Tort e Bompoc nns dopmyant Myaspa.

L

L
210. Bpluncauts: a) ¢¥; b) e 2
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211. Boiuncante: a) In(—1); b) In(l-+4).

212, Haitra In(x+iV T—x), —1<<x 1.

213. Beipaantb arcig x wepes sorapudmuueckyo QyHK-
U1,

§ 6. Hekoroprie ofofmenusn

214. Ilyere K—nmnone ¥ m € K He ABJAeTCA KBaApaToM
snementa H3 K. PaccMoTpHM MHOKecCTBO nap (a, b) anemeH-
toB @, b€ K, cunran

B g, b=, Hea=c b=d,

2) {a, b) + (¢, d) = {a-+c, b4,

3) {a, b} (c, d) = (ac +mbd, ad + bc).

JoKa3aTh, YTO MHOXKECTBO Map ¢ TAKHM QIpefefieHHeM
Reftcreuil ofpasyer none K, (HasblBaeMog€ KBaJpaTHYHLIM
paciinpenHneM noja K), B KOTOPOM M ABJAETCA KBAaJApaToM,
umendo m= {0, 1}2. Mapu {a, 0} ofpazywT nognone, H3o-
mopduoe K, I03TOMY ECTECTBEHHO He pas3auuaTe c€K u
(a,0) € K,. JlioGar napa s3anuceiBaeTcsi, NpH 3TOM Ccoria-
WeHHH, B Buge a+bf, roe fj=(0,1), P=m.

215, TlokaszaTh, 4TO B KBaIPaTHYHOM paclUNpeHHY NOAA
GF (p), p 2= 3, comep:UTCA POBHO P? 3JIEMEHTOE.

216. [TorasaTe, 4YTC KOHCTPYKLMS, OMHCAHHAA B 3a-
Jave 214, npu npumenednu k nofwo GF (p) npuBogdT x u30-
mMOpOhHLIM NONAM, He3aBHCHMG oT BmSopa m,

217. [lokasath, 4TO Bce KBaJpaTHUHbIe pAaclUHpPeHHA
(e cMplcsie 3azaud 214) moast R BeuleCTBEHHKIX YHCEA H3O0-
sMopdHE! oMo © KOMINEKCHBIX uuten.

218. Jlokasath, 4TC NOAE PAUKOHANBHBX YHCESJ HMEET
GeCXOHEUNO MHOrD HEN3OMOPPHEIX KBaJApaTHUHBX paciid-
pPeHdi.



JEACTBUSA HAL MATPHLIAMUA U ONPEAEJIMTENU
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FTABA III

§ 1. HeHcTBUA HAl MATPHHAMHK
219, BninonHHTL JEHCTBHA:

a) (1'2,1,—l)+(3,2,—1,2);
hy 3(1,—1,0,3)+2(—1,2,3,1)—(1, 1,6, 11};

1 2 -1 ——131‘\ 241
C)“(z I JH( 2 1 2,7 ( I )
220, YMHONUTH MATPYUEL

91\ /1 —I\ /3
a) 5 2)'(1 1 Pig _1}< )

/

311\ /1 1 —I
c)<212](2—1 HF
123/ 3 0 1
12 3\ -2 —4
d) (2 4 6).(-—1 —2 —4>;
369, 1 2 4
1 21 2 3 I 1 21
¢) (o 1 2>.<_1 ! 0}(0 1 2);
311 12 ~1/\3 11
a b c\ /1 ac
f) (c b a>-kl b b);
J 11 1 ¢ a
0 a be 0 —fF e —d
—e¢ 0 de f 0 —c b
g)<--b—d 0f/\—e ¢ 0 —a
—¢ —e — O d—b a O



221. BuINOJHHTE NelCTBHA:

g LIN 2 1\ 3 2\
a) Lol b)( ) o9 ( );
Sl 1 3, —4 -2
| A ‘cosp —sing\?
9 (0 l) ’ €) (\sinq: COS(p) !
I E 1"
%229  Haiitu lim o ") , 0.—BEIECTBEHHOE YRCIO,
n—rac-\__ l
n

223, YMHOKHTH MaTPRIBL '
)(211) g : b)(321> (;\,
a H ' ! :
301 10 012 3/
2\ 2
gll] u (123 d 123 u (4],
3 1
2

1 2
224, Brumcaute AAT, rie A=<4 113/2 AT —maTt-
pHUA, TPAHCTIOHHPOBaHHas K A.
225. Tlposeputsh, uto
tyy Qs i
@y yy -0 Gy
(01, Cgy + v vy ck) )=
T
= cl (alli 0121 ey alm)+cz (azp azz; ey azq;)‘[“'- L
sy (g Qe ooy Qyr)s
¢y
By g iz | ¢,
g1 Qog ... yy =
O Qpy oo QS |
VCm )
ay {a,, fa, )
233 Qs Qym
=0 Fe| i
Qg J Qpy Lo }
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226, Yro apencrasasior cofoli CTpoKH (cToNOUb) MaTpu-
ol AB B TepMuHax ¢TpoK A M cTpok B (COOTBeTCTBEHHO,
cronGuos A u cronbuor B).

227, Yo npou3oiiaeT ¢ MaTpMued, €CAH €8 YMHOKHTH
cneba (clipaBa) Ha MaTpully BHAa
£ 1 3

0...1 0]

k)

228, YUto mnpousofiner ¢ MaTpuuef, ecIH €8 YMHOXHTD
cilleBa (Cnpasa) Ha MaTpuHLY BHJAA
4 l b

1. .. a )

1 h

229, MoxHo JM  paccMmaTpuBaTh AeCTBHe «N0GABHTH
K nepBofl CTPOKE MATPHOBL BCE OCTAJbHBIE» KAK YMHOMERHe
(cneBa MM CnpaBar) Ha HEKOTOPYIO BCNIOMOTATeIBHYIO Mart-
puuy?
§ 2. OnpepenuTesau BTOPOro M TPeTberc NOPSAKOB

230. lokasaTh, 4TO ONpEAEJHTENb BTOPOrO MOPAAKA
¢ 3JIeMeHTaMH H3 HOJH PaBEeH HYJMAIO0 B TOM H TOJBKO B TOM
C/lyuae, ec/IH ero CTPOKH [PGTNOPLHOHAIBLHEL.
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231, BRIHCAUTL ONpPEReSHTENH:
2 3

2 sine cosn
2) I 4 ; b) —1 2 b 9 ~—COS & sina;
a c-di a--bi c+d: sina cosa}
4 c—di b » 9 —c--di a—ba"; sinf cos B}’
g) cose sinaj h) tga —1 1) ‘ l—f—]/? 2—V§l_
sinp cosp|’ 1 tgel|l '|24+VE 1--VZ]
leosgp4-ising 1 a+b b+d
) 1 cosg—ising ; at+ec c+-d ;
a+tb a—b x—1 e ]
D a--b a-b i m) o ox2dx41 v on) —1 e’
Tae szcos%—l—fsin%.
232, BruHCTUTL OfpefenHTeNH:
1 11 011
a) —1 0 l; b 10 i;
-1 —1 90 110
a a a ir11
¢} | —a a x|: 4y |1 2 3);
—a —a x 1 36
1 ¢ 14 1 1 1
ey —I 1 O |[; Hil o o
1—i 0 1 I 0 o
rie mzcos—ge’i—l—isin?ai.
5 3

233. Onpeneanrens C 3NEMEHTAMH W3 MOJS BHI-

37
getoB o monyaw 13 paeer 0. IlponmopuuoHaABHEI JH ero
CTPOKH?

b
234. Ounpepenurtens —| ¢ sMeMeHTAMH H3 KOJbLA BH-

Sl

qeTOB II0 MOAY/IO 1 paBeft HyJ0, O6A3aHbi JH ero CTPOKH
OLITE NPONOPLHOHANLHEIMA?
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§ 3. MNepecranoBxn

235. BrinicaTe TPaHCMO3HUHY, MOCPEACTBOM KOTOPHX OT
nepecraHoBky 1, 2, 4, 3, 5 MoKHO nepellTH K NepecTaHOBKE
2,5, 3, 4,1,

236, OnpenenuTh YHCAO UHBEPCHA B MepecTaHOBKAX:

a) 1, 3,4,7,8,2695 b 21,7498, 6, 3,54
¢ 9, 8 7,6,5 4,3, 2,1

237, TlonoGpatk i U k Tak, uTobH!

a) nepecranoexa 1, 2, 7, 4, i, 5,6, k, 9 Guaa ugerHoil;

b) nepecradoBka 1,4, 2,5, k, 4,8, 9, 7 6ul1a HeueTHoiH,

238, Onpejennts. YHCAO HHBepcuil B IepecTaHOBKe 1,
n—1, ..., 2, I.

239. B nepecraHoBKe oy, O, ..., &, HMeercqa [ uHBep-
cuil. Cxonbko sinBepenil B MEPECTAHOBKE Oty oy, - - -y g, o, ?
240. Onpefie/luTh YUHCAQ WHBEDCHH B NepecTaHOBRAX:

al, 357 ..., n——] 2, 4, 6, ..., 2n;

b) 2, 4,6,8, ..., 21, 1, 3 5, ..., 2n—1,

*241, Iyers uﬁ—q}{c.ﬂe IlepeCTaHOBOK MHOMecTBa N=,
=1{1, 2, ..., n}, umeowHuX poBHO k unBepchnil. HokasaTsb
uTo

nin=-1172

Foloy= X ulxt=

£=0
=(+x)(l4+x4+2) ... (I4+x+ ... a2,

242, Horas3aTb, 4r0o 4HCAO HHBEpPCHH B NepecTaHOBKe
PABHO MHHHUMAJABLHOMY YHCAY TpaHCOO3HNANl COCEIHMX se-
MEHTOB, MePeBOASIIHX TePECTAHORKY B HATYPAabHOE Pacnoio-
JKEHHE.

243. YMHOMHUTL NONCTAHOBKH (MepBan AefCTBYIOLAH HH-
HieTess CAEBa M MOICTAHOBKH UHTAKOTCH CBEpXY BHH3):

12345 12345

a) (53142)'(31254)‘

)(’1234567>.(1234567>
5467321 4765321)°

244, PasAcHHTE CASIYIOIIHE NMOACTAHOBKH HA IHKJIGL
12345 1234567

3) (54321>; b) (3521574)‘

) (12)(13)(14) (15) (16).
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245, BIMOAHHTE YMHOXEeHHe

(alag...an)‘l(aa a)(%%---an)
PrBa---Bs PR By v B/
246. Pa3noxute Ha UHKJB NpOU3BEJeHHE

(12) (34} ... (2n—1, 2n)-(13) (25) (47). ..
c(2n—4, 2n— 1) (2n—2, Zn).

1 2 ...n
247, ConocTaBHM MOACTAHOBKE =0 (4e-
lo2c...nc

pe3 ko 0603Ha%aeTCA Pe3YNLTAT AefiCTBHA NMOACTAHOBKH J Ha
aJeMEHT R} KBaAparHylo MaTpHUy Ug nOpsijika n, Y KOTOPOH
B {-fl CTPOKE 3MIEMEHT [0-TO CTOJONA paBeH |, OCTAJLHHE —
Hyau. [okasaTb, 4TO

zy ) Z1a
2y Za0

a) Ue = i b)Y UgUs,=Usg,
L2 2po

§ 4. Onpenenende ¥ mnpocTefilne CBORCTBA ONpegennTe/in

248, C KakHM 3HaKOM B omnpelenuteab 6-ro mopsiika
BXOIAT [POH3BEICHHA:

8) Qy3ly 8450550140055 D) Ggailya) 4y Tgellys?

(ITepewil MHASKC—HOMEpP CTPOKH, BTOpoil-— HoMep
¢croafua.)

249, BxolAT JH B ONpJENHTENE S5-TO MAOPAKE [POH3-
BeleHHH:

a) Oyply00a0a 85 D) @gy@1505,05:0,5°

250, Tlono6pate { W & 7tak, uTo0B ApOM3BeleHuE
Oy iye@plsslys BXOAWIO B ONpEleSHTENb 5-T0 MOPSAIKa <O
SHAKOM ILIIOC.

251, 3anHcaTh (NONB3YACE OIpeledeHHeM) ONPeleNHTe b
YeTBEPTOrO MOpPALKA B pasBepHyToll Qopme.

252, BoimucaTtk BCE CJaraembe, BXOJANHE B oNpenend-
Telb 5-ro NOPAJKa W HMEUMe B 4,85y 050 04 Gye - 11O
NOJAVYHTCH, ecldl {3 X CYMMBl BHHECTH @,,d,; 33 CKOGKH?

253. C KaKHM 3HAKOM BXOAHT B ONpPeA&NHTE]b f-TO IO-
PALKA NPOM3BEIEHHE 3/1eMERTOB IVIABHOW AMaroHafu?

254, C XaKHM 3HAKOM BXOJHT B OIpelesHTeNb A-T¢ M0-
pRAKa NPOH3BEJEHHE 3JEMEHTOB BTOPOil JHArOHAJH?
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255, Tlowemy onpeaenurenb

By g by Oy ALy
B B2 Bs Ba B4
g, a, 0 0 0
b, b, 0 0 0

paBeH HYJ10?
266, BeluHCIUTL OoNpefeluTENy:

a)

¢

3aMeuanmne,

1 00...0
0 2 0...0
00 3...0
000...n
l ¢ a... a
0 2 a...a
00 3...a
00 0...n

€ €y

; b)

000

000...0
000...1
1 00...0

Bo Bcex 3amauax,

Qe+ 5 =0
(KOCOCHMMETpHYECKNH onpeJlenuTeNs).

ayq

259, Onpeneanteso

anl anz ... 8

alﬂ

Bay oo Gy

Hemy paBeH onpeneautenp |. .

4

gy

1
0

0

T€ H3 YCA0BHA He
BHIEH TMOPANCGK ONpelesHTeNs H He CHEJaHO chenHanbHOf
OTOBOPKH, YCAGBHMCR CYHTATL €ro paBHBIM #.

*257. Jlokasarb, uTo OnpeAgIHTENb f-I'0 NOPAAKA, ¥ KO-
TOPOTO KaXKIAbiH 3JIEMEHT &, ABAACTCA KOMIVIEKCHO-CONPH-
JEHHBLIM 3J8MEHTY &,;, PABEH BeILeCTBEHHOMY HMCIY.

258. JokasaTk, 4TO omnpelesuTeNlb HEUETHOro MOPHAILKA
paBer (, eclIH Bce 3JE€MEHTHl ero VIOBJAETBODSHIOT YCJAOBHIO

pasen A.



260. /loka3zaTb, UTO eCJH BCe 3JeMeHTL OfIHOH CTPOKH
(cronfua) ompesiefHTeNR PAaBHEI eAWHHULE, TO CYMMa aJre-
OpanyecKHX JONOMHeHHH BCEX 3JIEMEHTOB OIIPEAeHTE A PaBHA
CaMOMy OfpeLeTHTENI0.

261, Kak n3Medutcsi ONpeleqHTeNb, €CJAH BCe CTONGIH
€ro HanHcaTh B OOPaTHOM mopsaixe?

262, Msmenutca Ju omnpejenuTenb, €CId €ro MaTpHLY
TPAHCIIOHHPOBATL OTHOCHTEABHO BTOPOH JHaroHaJH?

263. Yro mpomsciizer ¢ onpelendTeneM, ecnd ero Ma-
TPULY nNoBepHyTh Ha 90° NPOTHE 4acoBOH CTpemkH?

264. Ynpoctute 3anuch anreSpandecKoro LOMOJHeHHS
A;; ANs yHHTPEYro/ibHOH MaTpuusl ofliero suja:

I a, ... a
0 1 ... a,
0 0 ... 1

*265. Yucoa 204, 527 u 255 gensntca ua 17. dokasars,
uTo

[ S R ]
(S I e R )
N~y e

JenuTed Ha 17.
266. BbiuHcAUTD onpefeNuTeqH, PAasNOXKHB HX NO 3Je-
MEHTaM CTPOKH (cTonbua), colepaileil GyKBEL

a) 1 0 —1 b) |2

-—1 I 1 x
0 —1 —1 1. 1 2 1 yf,
a b ¢ di’ 1 1 2 zi°
—1 —I 1 0 1 1 1 ¢
¢la 11 1
b 01 1
¢ I 0 1
d 1 1 0
267. loxazaTh, ¥T0

bte c¢ta a-b a b ¢
byte oFa a+b|=2a, by ¢l
byte, ¢, +a, a,+ b, a, b

: 0
35



am-~+bp an-+bg

268. YTPOCTHTb ONpefiendrenn et +dp cn--dq

, pas-

JIOXHB €r0 Ha cJaraemsle.
269. BLIMHCAKTL ompepesuTeNH:

aaft 1 1 0 0 0 bYla,0 50
2 3 40 0 0 0 ¢ 0 d,
3 6 10 0 0 0, by 0 a, 0
4 9 141 1 1] 0 d, 0 ¢
5 15 24 1 5 9
0 24 38 1 25 8l

270. HanucaTb pa3/ioXeHHe ONpelenHTeNisl YeTBepTOro
NopsIKa NO MHHOPAM TNEePBHIX ABYX CTPOK.
271, BHIUHCAWTL OHPEAEInTeNDb

21 00
1 219
o1 2 Iy
¢ 01 2

noAb3YACh PA3IOKEHHeM N0 MHHOPAM BTOPOTG HOpsILKA.
272, Nyere A, B, €, D—onpelenntend TPeTbero mno-
pAAKa, COCTABNCHHbLIE H3 MATPHLULI

a b, ¢ 4,
a, b, ¢ d,
\as by ¢, dy

BLIYEPKNBAHHE! COOTBETCTBEHHO NEPBOTO, BTOPOID, TPETHEFQ
H uerBeproro cronbuos. Hoxasatk, uto

& by ¢ d, 0 0
a, b, ¢ d, 0 0O
ay by ¢ dy 0 0} _BC
0 0 a b e d|"*PBC
0 0 a b, ¢ d,
0 0 a b, ¢ d,

§ 5. Bwuncsende onpeaednteieft

13547 13647 274, 246 427 327

28423 28523 1014 543 443
—342 7421 0621

®273.
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88

*250. [cos @
cos 2¢
cos 3¢
cos 4¢

291,

1 x  x?
1 2x 3x®
1 4x 9x?
1y
1 2y 3y

*263. |a O
0 a
00
00
¢ b
b 0

*204,

l a;
1 a,+b
I a;
1 a,

*206. |1
1
1

*247,

1 2 3,
2 3 4.
3 4 b,

nl 2.

sing Cos ¢ sing
sin2¢ 2cos2¢ 2sin2¢
sin3¢ 3dcosdp Jsinde|
sindg 4cosdgp 4dsindg
*292,
x3 xt I 2 3.
4x%  bxt —1 0 3.
16x8 28x3| |—1 —2 0.
yn‘ yll ........
4y* By -1 -2 -3,
0...0 0%
0...08 0
a b 00
....... {nopaska 2n).
b ...a 00
0...0a 0
...0 0 a
*205,
a, a, 122.
i, a, 222,
a,-+b, a, 223.
a, a,+b, 222,
3 . n—I1 n
1 | 1 l—n
1 l—n 1
1 1—n 1 | 1
298,
n Xilfr XiYa Xils o
1 XYy Xalfs Xolfs - oo
Xaliy Xalls Xsls .-
n—1 Xilly Xolfy Xalfy o+ o



o]

oo

*269, a ath at2h ... at+{n—N0h
—a o« 0 0
0 —a a 0
0 0 0 a
*300. x 0 ... 0 g
—1 x 0 ¢,
0 0. X g,
0 0... =1 x+¢
301. 302.
a —a, 0 .0 0 x y 0...00
0 a, —a, ... 0 0 0 xy...00
0 0 a; ... 0 0 L
.............. 000...x y
0 0 0 Qyoy —aQ, y 0 0...0 x
\ 1 | S 14 a,
*303. 1 b 0 0 0 0
—1 1—5, b, O 0 0
0 —1 1—b, b, 0 0
0 0 0 0 I—b,_, b,
0 0 0 g . —1 1—b,
*304. | 1 —b, b, 0 0 0
—1 i—b, b, 0O 0
0 —1 1—=b, b, 0
0 0 0 0 1—b,
*305.
at 0 V] ven 0 0
2a-+b6 (a-b)* 0 0 0
1 Za-+36 (a 252 ... 0 0
0 0 0 ...2%F@n—1}b (@4 nb)?
0 i ¢ | 2at(8nt )b
*306. |0 of o ... 0 0
b a4+p o8 ... 0 O
0 1 o+pf ... 0 O
0 0 0 1 atp

39



*307. 308.
a+p  of 0 .0 0 21 00...0
1 a+p  op .0 0 1 21 0...0
8] 1 at+p ... 0 O 01 21 RIS
6 0 0 1 at+p| 000 0...2
*309. | a, a4 a3 4 a,
—1 2 —| 8] 0
0 -1 2 —1 0
0 0 —1 2 —1
4] 0 0 -1 2
310. |2cosH 1 0...0 H]
1 2c0s6 | 0 0
0 0 0 ... 1 2cos8
*311. |x 1 0...0 *312. [c a 0 ... 0 O
1 x1...0 b ¢ a .00
01 ... 01 O b ¢ L 00
00 0...x 0 00...¢ca
00 0...0c¢
#313. |1 ¢} ¢ 8 OSSN O
VGl G G Cimi G 0
1 G Cily Gy Ciz2 0 0
1 O co0 0 0 0
1 H 0 0 0 0 0
a @ a; Iy Opeg Ty Qg
*314. *315.
11 1 1 1 1 ... 1
PG G < Ch  Cha oo Chs
1 C:.; j C;.‘;:+1 c:2n+l Cfn+£ fn+.1+1
1 C:_] ﬁ:ll C?r;lz C:;Hn—l Cﬂu-u -‘;;wzn—-l




*316. *317.
11 0 0 ... 0 ck Cin
1G G 0 ... 0 Crss Clty
taacic... 0 G
‘ : ‘ : ‘ ’ ) ) ' ’ Cﬁ'l'}‘ﬂ g;tl}ﬂ o
1¢C,CCy ... CFt
*318- Ckm+m Cg:—!—m-}vl ‘e Ckm+ am
Cg?{'-m‘lu C;tn+m+2 ' Cr’tn+2m+l )
Cg‘izm C.sz+2m+1 e thn-}-:lm
*319. *320.
1o 0 ...0 1 ¢d11...1
1cto ... 0 x 101 ... 1
1 ¢3¢ ... 0 x| 110 1
1 CL Cc:... Cptoxm 111...0
321.jx a a ... @ *322, |x a, a,
a x a Q a, X 4,
aa x ... al. :
G a; Oy
a aa ... x
*323. |1+a, | 1
1 14a, 1
1 1 1+a {
| 1 1+a,
324, |o, x x x | 325, |x, a,a,...
X a, x X ay Xy Qg .o
X X g X Gy & X ons
X X X a Q, a,d;...
Qg iy Qg .

C!H-n
m

k+n
m+l

k4n
C‘rr1+i':

an

a,

X
aﬂ—l an
a.'z-l an
an—l an .
xn"-l an

M an—l xn

326. HokasaThk, 4TG ONpeIRIHTENb CYMMEI JIBYX MaTpHL

A n B mopsAnka n paBeH cymMe BceX 27 olpepeaurencii
MaTpHu, HoJydalmxes U3 A sanxerncil wactd croaduos A
COOTBETCTBYIGIEMH CToq0lamMy 13 B (BKMOYas CaMH Ma-
Tpuusl A u B).

41



*327. BHIUHCJHTE
20, a,+a, ... a,+a,

A, = a,+a, 2, ... a,+a, _
a,+a, a,+a, ... 2a,
*328. Tlycte B=(b;, by, ..., b,), C=(cp € ..., €))7,
By yg oe- Oy Ay Ay oo An
A= Tyy Qyp - 0. gy U A Ay Ay oo Ay,
anl ans amx Aln Azn L Am:
B3aHMHAA C yA Matpuua. Jokasats, uto det(A+CB) =
= det A+ BAC.
329. Boiuucautb
l4+cb, b, e ob,

£,h, l4eb, ... b,

.
L] -

cnbl cnbz L l + Cnbn
*330. Moxasarb, 4TO
det (A + D) = 2, dp det AT.
r

3neck D —pHaroHanbliags sMaTpuua nop#aka n, ' npoSeraer
BCE MOJAMHOMeCTBA Muoxecrsa N =:{l, 2, ..., n}, BKaouaa N
H UOyCcTOe MHOXKecTBO, dp— Npou3BelenHe asieMeHTOBR D,
HOMEpa KOTOphIX COCTABJAOT I' (HpUHMMaercs, YTO NpPOH3-
BENEHHE OYCTOTO MHOMECTBA COMHOmMTened paBno 1), AN —
cyGMaTpuua Matpuust A, noayualo@sca BblYePKHBAHUEM
CTPOK U CTOAOLGB ¢ HOMEpaMH, cocTaBasiomuMu I

331. 3anucarp det (4 +xE) B Buje NoJHHOMA, pacno-
NOKEHHOTO N0 CTENeHsaM X.

BBIYHCAUTE ONPEISaHTENH:
*352, [1-+2¢, a,ta, ... ata,

Gt+a, 1422, ... ayta,|
a,+a, a,ta, 14 2a,

333, |14a,+x a,-Fx, ... a,+x,
A, +x 14a,+x ... a,+x,
an+xl an"l-xz 1+an+xn

42



*334. | x,  ab, ab, a.b,
ab, x, agb, a,b,
ab, aby  x, a0y
ab, ab, aib, X,

335. |(x—a,)® a al
ai  (—ay) an
at az {(x—a,)®

336. |{x—a)®* aa, s aua,
aa, (x—a)® ... a.q,

&4, a,a, (x'__ﬂll'a)2
*337. 338
x a a a al |x y vy ¥y
—a x a a al |z x y y y
—a —a X a al.lz z x . ¥y v
—a —a —a —a x| 2 z 2 Xy
Zz z Z X
339, *340.,
a X X x| |0 a, a; a, @,y O,
4y a; X X b, 0 a; a4 ey Gy
-------- b b, 0 g Q- @,
y y Y a, e e e e s .
b, b, by b, 0 ay,
by b, b, by «.. b,_, 0
341, 10 1 | 1
1 0 a,+a, @, +a,
1 a,+a @y - a,
I a,+a, a,+a, ... 0
*342. |[h  —1 0 0 L0
hx h —1 0] . 0
hx®  hx —1 . 04
hxt hxn~l hxp=t hxn-?* .. h

.........

43



xn‘. xnz

a a? an I x x xn-t
a az an—l xn-t 1 X xn-3
| da an-t B
......... X x* x® 1

P U |

*345. Jlokasarts, 4TO

X=(x,, ..

an Qin Wi
By oo gy Uy .
C e =zdet A— XAY,
aﬂl ann t n
X X, 2
a

1 1n
..... , A—psaumnags ¢ A MaTpuua,
nl aﬂﬂ

SEAND & S [URERSS MR

BEIYHCTNTE ONPERENHTENTH!

346. [0 1 1 ... 1 347.10 1 1 ... 1
I a, 0 ... 0 1 ¢ 1 ... 1
1 0 a ... 0. 1 1 0 I
10 0 ... @a, 1 11 ...0
1 Yo Uz --- Yn
*348. *349,
123405 n 1 2 3 4 ... n
112314 n—1 x1 23 ... n—1
I x123 n—2 x x 1 2 n--—2
lxx12 n—3 x x x 1 n—3|
l x x x x 1 X X x x 1
*¥350. la,x b, 0 0 0
a,x? a,x b, 0 0

44
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351. *362.
a*  (@—1)" {@—nj" w, a, a...a™
" @1t o @e—m w, e, ad ... ot
a a—1 a—in w,; -a; .a,‘i' . apt
1 1 R |
353. 1 ] 1 1
X 41 x,+1 x,+1 x,+1
)Ci -+ Xy xg + %, x§ + Xy xr% +xn
s TR e aP Al < o I I
354. 1 1 1
@1{x)) @ (%) Py (x,)
Py (X)) P (%) P, (%) |,
(Pn—l {x1} (Pn—l (xa) e {Prs-l {xn)

TAE Py (X) = x* a7 L L .

Npu UeAsX a,, a,,

o
(20) (2)

( x \ _* (x—=N...(x—&-+ 1

kJ 1.2.. .4 )

*358. [oxazartp, 4TO 3HaueHWe ONpefeanTeds
1 a, af ...
1 a, a8 .

&
la,a ...

BoiuHCHTE On peacdarTeu:
357, | o

-1
ay=thy
of  alvib,

n—2f2
ap by
a3

n n—1g n—gp.2
Qusr oYy 1 Bnyi0hig « o

xﬂ

. a0t
-3
.ooab? b

1

')

x?l
n—1

-1
al

n—1
* az

n-1
Qn

b

-1 13
aﬂ + 1bil+1 brt-H.

vouy G, BRARTCA Ha 17712772 | (p—1),
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358, | _x )
xp—1 %y —1
Xy Xa N
x3 x3
x';* ; 'xé‘“. .
*359,

ai* +1 a3 t4q,
at +1 ai* "' +a,

anu"“l iy e, ayt ek .. agii +ana

T oxpg—1

. X,
x2 v

xR

2.'1 s+a

i+ at

L )

e, At gt

. aptt g

. L

#360. |1 cos g, cos2q, ... cos{n—1)q,
1 cosp, cos2¢, ... cos{n—1)g
l cosq,.y cos2¢,., ... cos(n—1)g,_,
*36L. |sin (n 4+ 1) &, sinna, ... sin e,
sin(n+ 1) &, sinne, ... sin o
sin(n4-1) e, sinna, ... sine,
*362. 1 1 vas |
g =1 -1 ... x,(,—1)
=10 2= ... X,
7 = 1) w57 e, — 1) X x,— 1)
363. 11 1 1 *364. (1 1 eon ]
X Xy . X, x; x: ...x;,
Xf x§ . xrzl Xy Xg vae Xp
x;{_s' x;:‘". ' x‘g—; .vci“I xg‘: x5t
P e Xt xSt x5H
xt  xi . X
“365. |14x, 1422 1 xp
I4x, 1-Fx2 ... 1422
T+x, T4+ .., 1447

46




*366.

*367.

*368,

*369.

I x X2 X
I 2x  3x 41
I 22 32y L n 1)y
1 2ﬂ—1x BH-IxZ .. (n_{_ l)ﬂ-l.xﬂ
1y S y"
1 x x2 . xn-t
01 Cix ... Chojxnt
00 1 ... CEjx"%"*
00 0 . Ct —k
I y yz . yn—-l
01 Chy ... Chyyn™?
00 0O y*
1 x x? xn=1
1 2x Jxe nx#-1
1 22 322 nixn-1
[ Q=g 3holyt . pheign-i
% Y ¥t
1 Ya yg 24
V Yoz Uh-r yrth
X 1 O ¢... 0 0
—n  x—2 2 0... 0 O
0 —(n—1H x—43 ... 0 0
0 0 0 ... —1 x—=2n
X 1 00 00
n—1 x 20 00
0 n—2x3 00
0 0 060 I x

A7



*371. fa, +b)7 (@ +b)7t . {a, +b,)1
(a.+b,)1 (ag'Jf'ba)_l (an“F_bu)_l i

................

(@5 + b7t (@t 67" -oo (2467

372.|, 1 1 L
2 3 n

1 | 1 1

T 3 ) : n+1

1 1 1 1

B onEl nf2 Zn—-1

#373. Haifity xosdxpuitHeHT NpH HauMeHbUlell cTeneHH X
B OIpefetsTese
(14-x)% (14x)2be .. (1 -4 x)%bn
(L)t (Lo .. (L4 e

...............

(14-x)ons (1 4 x)ente (l—l-x)“nf’ﬂ

§ 6. MpumeHeHne yMHOKEHHA MATPRIL
K BLIYHCJACHHIO OTpezeanTeneh

374. BLIYHCJIHTH ONPERENTHTENb A HOCPEACTBOM YMHOXe-
HHR ero Ha ONpelesATeRb &)

12 3 4 | —2 —3 —11
—10—3 —8 o 1 0 2
a)A=|_1 1 o—13{» S=lo o 1 13
23 5 15 0o 0 0 1
—1—9_—-2 3 1000
—5 5 8—2 —2100
by d=| 196 1 1| 8=| 3210l
9 0—2 1 — 3421
abed 1 1 1 1
bade 11 —1 —1
) A=l aa0lr =1 o1 1 -1
deba I —1 —1 1




375, BriuncauTh XBagpart onpenenutensd:

1 I 1 1 1 —1 1 —1
1 I —1 —1 2 2 1 1
A 1.1 1 —1p Ple 0—3—1|
1 —1 —1 1 3 —-7—1 9
a b ¢ d
—b a—d ¢
VDN—— d a—bl
—d—¢c b a
376. oo 2751 Qya ces By, pay
4T gy g ay,n-t =D

an—i'ﬂ an—l.l an—l.z e an—-l,n—l
Yemy paBeH

@q (%) @ (xp) S @)
P1(x) 1 (x,) coe @(xy)

..............

Pu=r () Proa () -0 @, (x,)
rae @; (x)=ae-Fax+ ... -,y x0TI

BreIUHCAHTD ONpeaeTHTRIAL

*377. (ByFag) (by+ag)” ... (b,+ a,)"
{bo+a)® (b, +a)* ... (b, +a)"

.............

(by+ @) b+ as)" ... (b,+a,)"

378, | 1—aff? 1—anf? I —cipn
T—ayfly T—afy "7 T—oayfi,
L—agfy (—athy | —ogfs

l—agﬁl l‘-‘—agﬁg e l—*agﬁn

l—ofy T—aufy "7 1 '_a.r:ﬁn
379, {172 Qn-t . pn=d
Qn-l 3?3—1 . (n+1)n—l

(- 0rmt L (2r— 1)t

49



Sa=1 Sa Sprr .. Spp—g

8n Sp+f Spaez vrr Sene x*
Tae sy=xF+xt4 ...+ x5

*381. | 1 1 I ... 1
1 e gz .., gn=~t
l 83 Ell - 82?1—2

1 er-1 gitn=b  gtn—1)2
20 ., . 2n
rae e=cos?+zsln~;l—.
*382.1 a o, @ ... @
Apoy Bo Gy oo Qg
ay a; d; ... q
(UHKTHYecKME onpepe/uTenb)

383. Tlpumenutb pesyabraT 3a124d 382 K 3amauam 321,
302, 344.

BHUHCAHTD OHpENEJHTRH:

384. | 1 Ci, Ci, ... Cr3 1
1 1. O3 G2
n-t | 1 ... CotComd

Cl,Ciy Coy ... 11

ol

n—p
— —

385, | —1 —1 ... —1 —I 1., 1
I —1 ... —tb —1 —1 1... 1
I 1 ... —1 —1I —1—=1.,.. 1

—1 =1 ... =1 1 1 1., -1

386, |cos® cos20 ... cos nf

cosnB cos® ... cos{n-—1)9

cos28 cos 39 ...

cos 0



387. Iokasarbk, 4TO

a a, a4 4; &4
= (@, -+ 3a, + 3a,) (ai—a,a, — a,a, -+ 2a; + 2a3--3a,a,)3.

BBIUHCTHTE ONpele/THTETH:

388. i, i, Ay vo. O,
— a, a, R
qy-y —a, £, an_q
—a, —a, —aq, .. a,
{KOCOLMKJIHYECKHI ONPENeIUTENb).
389, a, a, ay ... a,
na, , @y o0 Qu_y
"lan—l !"'an al T an—! '
na, Way pay <. &

§ 7. [lpuimenenHe yMHOMEHMHA MATPHI,
pa3dnThIX HA KJETHH, K BHISHCJIEHHIO OMPENCIMTENCH

Az As
rjae A—HpOH:ﬁBDJ’[bHaS KBajparHad MaTpHUa, paBed HY.IH.

E, B
*301, Hoxkazatb, uto det (C D>=det (D—CB). 3necn

B u C—npoussoibRbe MmXn- 0 1 X m-MaTpullbl, D—xsag-
paTHam MaTpHla AOPAZKA .

*392, Jlokasate, urto det(E,+ AB)=det(E, + BA),
3neck A —RpoOH3BOALHAR M X 1-MATPHLE, B—Ipou3Bob-
Has # > m-Marpuia.

*393, Norasats, yro det ({E,++BA)Y={""mdet ({E,+AB).

¥394, JlokasaTh, YTO ecid MATpHUBl A H B KOMMYyTH-

‘A B
DYIOT, TO detkc D =det (DA —CB).

A Az
*390. HokasaTh, 4TO ONpeleNHTEIb MATPHUE ( ),
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395, TeH3OPHEIM WAH KPOHEKEPOBCKHM TMPOM3BELEHHEM
ABYX MaTpHll A m B Ha3LBaeTCH MaTpHua, COCTaBJieHHad
us Gnokos a;,B, rae A=(a;;). OGosnaunm ee AQB. Ho-
KAa3aTh:

a) (A; £ A)®B=A4,88+ 4,885,

by AQ(B, &+ B,)=AQB, = A®B,;

¢} cARB = A®cB=c(AQB);

d) (Al®Bl)'(A2®BS) =A1Aa®3132

{(ecnH yKaszauHble AeACTBHA HMEIOT CMBICJ).

396. Beruucnuts def (A®B). 3rece A4 n B—xpagpar-
Abie MATPRUb WOPAIKOB 1M U N,

*397. Tlycte marprua C nopanka ma pasbura Ha n?
paBHBIX KBaipaTHHIX KAeTokK. IlyeTh matpuunt A, ofpa-
30BAHHBIE 3/IEMEHTAMH OTAENbHBIX KJETOK, NMOMAPHO KOMMY-
THPYIOT npu ymHoxenun. M3 wmarpuu A, cocrabisercs
conpeneatedby 2+ AiaAsa,. . Apa,=B. 3101 «onpege-
JAuTeNby eCThb HEKOTOpam MaTpula nopajixa m. Jokaszars,
yro ompefeadrens marpuubn C paBeH OIpeRenuTeN0 MaT-
puubl B,

a b
*398. Hna maTpHULl BTOPOro HOPAAKA A=(C d) no-
\

d —b
JOEKUM Al:(-c a)' fleno, a0 A4+ A'={(a+d) E;
AA'=A'A=(ad—bo)E; (A+B)Y=A"+B"; (AB)'=B"4".
BHINONEKTE YMHOMKEHHE MATDHL, YeTBepTOro NopsanKa

A B A C’) det A B
cplt\s p H MONYuuTh dopmyny nas de c D

B repmuHax marpuu A4, B, C, D.

*399. B ofoznauedunx npelniyilefl 3afaun J0Kasath,
YyTo eCJH  CYMMA JHATOHAJBHHX  3JEMEHTOB  MATPHIB
U=AC’ 4+ BD’ pasHa Hymo TO

A B A Iy wﬁE
c D B D BA c A

A ‘A B
rie —det(c D/



FJIABA IV
CUCTEMDBI JIHHEUHBLIX YPABHEHMW,
MATPHIDbI, KBAAPATHYHBIE ®0PMbI

§ 1. CucteMH AHMHeHHLIX ypaBHeHHUH,
caydad OZHO3HAYHOH PA3IPEIHMOCTH

PeuTh CHCTEMBl YpaBHeHHN:
400, a) 2x,— x,— x,= 4, b} x4 x,+2x,=—1,

3x, +4x,—2x, =11, 2, —x,+ 2x5 = —4,

3x1_2x2+4xs=11; 4x1~|-x3—f—4xa=-.2;
¢) 3¢, 4+2%,+ x,= 5, d) x,+2x,+4x,=31,

2.’61-1“3X2+ Xg= 1, 5x1+ x2+2x3=29,

2+ X+ 3x,=11; 36, — X+ x,=10;
e x4+ x,+2x,+3x,=1,

3x,— x,— x;—2x,=—4,

2%, 4 3%, — x;— x,=—6,
Xy +2x,+ 3%, — x,=—4;

f)  x,-F2x,-+3x;—2x, =6,
2%, — x,—2x,—3x, =8,
3x,+ 2x,— x3+2x, =4,
2%, —3x,+ 25,4+ x,=—8;

g x,+2x,+3x,+4x,=5,
2x; Xy 2x3 4 3x =1,
3x, + 2x,+ x3+2x,=1,
4%, + 3%, + 24,4 x,=—F5;

h) x,—3x,+4x, =5,
X, —2x, 4+ 3x, =—4,
3x, 4+ 2x, —bx, =12,
dx, +3x,—5x, =5;
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i) 2x,— x,43x,-+2x, =4,
3x, -+ 3x, + 3x, + 25, =6,
3x,— x,— x,+2x,=06,
3%, — X, 3x,— x,=06;

Pt x4+ x4 1, =0,
X+ 2%+ 3x,4+ 4x,=0,
X, 3%, -+ b6x,+ 10x, =0,
X, -+4x, 4+ 10x, 4 20x,=0;

Ky x4 %+ %+ x, = 0,
L+ x4+ x4+ x =0,
xl+2xz+3x3 =&y
X, +2x, + 3x, = 2,
A,a—E—Qx:—I—Sxa = 27
0oox 4+ 2x,— 3k, +4x,— ——I,

2x,— x2+3\3—4x,+2x =
3+ x,— x4 2x,— x5—3
4x,+ 3%, +4x, + 2x, 4 2x, = —2,
X — X,— x3~|—2xd—-—3x5:—3.
=401, x2+xa+ ctx, =10,
21 +xa +xn_"l

x1+x2+. -i—r,, 1 —n—l
*402, xe“l‘x + o +x2m Yus
—'-XI +xa+ + 2m_y2’
XAy e Xy —yem
*403. Pewuth cucTeMy ypaBHeHHH
xx5xi =2,
xixdxd =4,
Kxgx, =2,

CUMTER X, X, X3 NONOKHTEILHBIMH.
404, Hoxaszath, uTG cHcTema ypaBHeHHH
au

X T=0,
L gt =,
B NPEANOJOKEHHH, WTO L, . . -, £, IONOKHTENbEH K det (a;/)£0,

HUMEET EJMHCTBEHHOE peiledie B NOJOKHTeNBHBIX dHCAaX.

405. JlokaszaTh, uTo pelueHde sagaun 404 pailHOHANBHO,
ecin a; €4, det(a)==x1 4 ¢, ..., ¢,— NONOKHTENBHEIE
pauHoHa/BKbIE HUCAA,
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PelunTh CHCTEMBI ypapHeHHi:
406, x, +x, —}—...—{—x,, =1,
X0 + X,y + st Xplley = ¢

xa;”—i—xa‘l—]— —}—xa”*‘—t" 1
TAC Oy, Oy, -.., G, BCE PA3NHYHBL

X1 Xy —
407‘ bl_ﬁl—i_g___ﬁ?-}_...-i_bl_ﬁn 1’

Xy Xz _
e Ny YR e
xy X g

e il ey PR ey
rae by, by o ovy by, B0 By .., B, BCe pasivuHH.
408. a) 2x+ y—z= 1,
x+2y—+4z= 2, (mod 3);
—x+ y—z=—1
by 3x4-2y+02=1,
2%+ 5y-+3z=3, (mod 17).
5x +-3y+2:=4

409, Iloka3aTb, YUTO €CNH ONPEAETHTENL CHCTEMEl YpAaB-
HeHuH

ay X+ . +alnx =b,,

.......

an lx + + ari nx b

(@;; €Z, b;€Z) B3auMHO NPOCT C HATYPANLHBIM HHCIOM m,
10 cHCTEMa cpaBHeHHI

allxl + ot ax,=b,
Vo e e e (mod m)
a1 Xy + ax,=b,

nueeT €IHHCTBEHHOE pellende B KOJEBNEC Zm BHUYETOB fI0
MOLY W Al.

§ 2. OéparRafs MaTpHHa

410, OGpaTHTh MaTpHURL

L2\ a b
2 (2 s)i (c d>;



.
.

= — k2

)‘. d)

1
0
0
0
1 | | i
f_l <1 |1
1 1—1
' 1

QO o= b2 R

7
—3
2
1

oD = W

. Haiiru matpuny X us ypaBHeHHﬁ

25 4 —-—6\_
a) (l 3>X=(2 1)’
1 I —1 1 —1 3
b) X(Q 1 0>=<4 3 2);
1 —1 1 1 —2 5

(N3 -2 )

*412. Pewutb cucTeMbl (B MATPHLAX BTOPOr0 NOpRIKa)
21 1 2 8\
a) (1 1>X—E— ( ) (0 5 ,
3 —1 2 4 9\
(e (2
/11 3 1 35
o ey =)
11
o a)r (s o)

413. GOpaTHTs MaTPHULY

¢11...1
1 a1 ...1
1 1 0...1f.
11 1...¢0

414, M3BeCTHO, YTO HEBBIPOMKAEHHYI0 MATPHLUY MOMKHO
npeoOpasoBaTh B ENIHHUYHYH NPH ACMCHIM 3/€MEHTapHBIX
npeoOpazoBaHki Hafl cTpoKaMH. JlokasaTb, YTOD €CTH Te e
npeobpa3s0BaHUA BLINOAHWTH Hal €ANHHYHON MaTpuned, to
B pe3yJbTaTe MOJIyuuTcst oSpatHas.
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OfpaTHTb MaTPHIUEL

ai5. 1 —1 0 ... 0
—1 2 -1 ... 0
0 —I 2 ... 0
0 0 0. 2 ~—1J
, 0 0 0... —1I 2
416. { 2 —| 0. 0
-1 2 —1 . 0
0 —I1 2. 0
0 0 0... —1 2
417. 11 1 1 |
l e g* .. gRel
1 g2 gt R ik B

2n .. 2n
rie s=cos—~n—-—|-asm-£—.

*418. (1 a at Le. @71
a 1 a c..oane
az a 1 R L I

a""! 7"t gt .1 )

*4¥9. /2cosx 1 o ... 0
I 2ecosx 1 ... 0
0 §] 0 ... 1 2cosx
§ ) { i
[ﬂri- by arll-bs e alTbn l
|

2400, H=|az+0: aatbs " @tba|
1 1 |
N S
*42%. Marphlla HasblBaeTC LMKJIHUECKOW, eClH Bce ee
CTPOKH TOJY4alOTCH H3 HepBoll Kpyrosoil NOACTaHOBKO,
cumenaoulel snemedTnl Brpaso. JloxasaTb, uTO MaTpHUA,
ofpaTHast K UHKAHUECKOH, TOXE LHKIHYecKad.
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422, OGpaTuTb MaTpHLY

1 3 57 ... 2n—1
2n—1 1 356 ... 2n—3
2n—3 2n—1 1 3 ... 2n—5

3 5 79 Iy

*423. Matpuna Buia
a, a, a,
na, 4, Ay
Ha, Ny a5

HasuBaeTcA oGoluleHHo Hukaudeckoh. [lokasars, uTo MarT-
puua, obpartHas K 0G0OUIEHHO UHKAUYeCKOH, Toke 0606-
I€HHO UHKJINYECKAA.

424, O6patuTh MaTpuLy

N a a a
b 0 a ...«
b b 0 ...qa
Wb b0

425. Joxasatb, 4T0 ecan A — HUJIBNOTEHTHAN MATPHLA,
T. e. Taxad, uTo A*=0 npH HEKCTOPOM HarypasibHOM &,
To (E— A 1=E4+A+ ...+ 41,

428. Hafitu nocnencBaTedbHBle CTENEHH MaTPULbI

O 10...0
001...0
“lo0o0... 1
000...0

H NpHMEHHTL Pe3yJbTaT K oﬁpamemﬂo MATPHIbL

11 1...1
0P 1...1

......
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O8paTUTB MaTpHIBL

427, f1 —1 —1 ... —1 428. fa b b ... b
0 Po—1 ... =1 Oatb...»b
0 0o o... 1 0 00...a

429, Hokasatb, 4TO
A Bhx-t A"l —A-'BD-1
0 D) T\0 D
A 0\ At 0
C D) T\—=D"CA- D-1)°

430, TlpumeHHnTE pe3yJbTaT npelpiAyuiell 3anauu k ofpa-
HIEHKHIO MaTpUIL

9 {00 11 31
3 9200 011_12
a)l 134 by |0 O 1 2 14;
o _1 93 000 10
000 11
01 a a a)
1 1 a a a
11 . 0 aa a
100 ... 001 1
00 . 010 |
00 . 011 0)

*431. Ilycte B 4 C—COOTBETCTBEHHO A X M- W M n-
MaTpuubl. Joxasare, uro ans martpuubt £, 4 BC cywecr-
ByeT o0parHas, ecnn ofpatuma wMatpuna £,4CB, u
(E,+BC)y"'=E —B(E,+CB) (.

*432, Tlycte A-—KBanpaTHas MaTpHUa NOpsiKa n, AN4
koropol A~! u3BecTHa, B u C—cooTBeTCTBEHHO 71X M- H
m X n-MaTpHuel. JIokasaTk, uro aaa marprubl A + BC cymecr-
syer ofpaTHas, ecqu oGpatnma Marpuua E,+CA-B, u
(A+BC) ' =A"1—A"B(E,,+CA™'B)"*CA™,
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Ofpatuts MaTpPHIUBL:

*433. fl4da, a ... a,
a, l14a, ... a,
a, a, voe 14a,
*434. /1422, a,+a, ... a,+a,
a,+a, t+22, ... a,4+a,
e, +a, a,+a, ... 142a,
*435, (1 A7t { 1 1
{ 141 { 1
1 1 1-Fazr ... I
. 1 1 R R ETH

436, Tlyctb A-—xpaspatHad maTpwua nopaika n, LI
KoTopoil o6paTtHas A~! usBectHa; B, C u D—cooTBeTCTBEHHO
A By71

¢ o)

CYUIECTBYET B TOM M TONBKO B TOM CJy4ae, €CJIH CYuIecT-
gyer T=(D—CA~tB)"%, u

A B\"t /A1 A-1BTCA-* .— A-‘BT
c b/ = —~TCA-! T :

nXm-, mx - H m>XmM-MaTpHOLL. ﬂ,OK&BaTb, UTo (

O6patiTb MaTPUUEL
437. (1 0 O

.0 g
01 0 ... 0 g
0 0 1 0 ¢
0 0 1 ¢,
'\bl bz bs .. "
*438. { =n n—1 2 1
n-1 f 3
2 3 n n-—-1
2 . n"_l -'1



*439. Hoxa3aTh, YTO €CAH MATpHUY NOBEPHYTh na 90°,
TG ofpaTHas MaTpuna ToXKe nosepHerca wa 30° B ofpaTHyL
CTOPOHY.

*440. Tlyetb %y, ..., X, H Yy, ..., Y, — €AHHCTECHHEIE Pe-
LIEHHS CUCTeM JHHeHHBIX YpaBHeHHH

anX .. gk, = by, anth+ oo Tl =¢,

........... .

anlxl_i" e +annxn = bn aluyl _]_ ot +am1yn '___Cn'

Hokasats, at0o ¢ x,+ ... e x, =by, +. = -+ b,4, U 3anu-
CaTh 3TO UHC/O B TEPMHHAX ONpefendTenien.

§ 3. Panr matpunsi.
JIuHelinple cHeTeMul OINEro BHAA

441, Kak MOMeT H3MEHHTBCH PaHl MaTPHUB!, eciu K Hell
npunucarb ogHy cTpoky? OIHY Crpoxy H OIHH cToa6eu?
442, Haiitu panry maTpHiL

a) /0 4 10 1 by 2 1 11 2
4 8 18 71\ 1 0 4 —1}
10 18 40 17 J° 11 4 5 5]
1 7 17 3 2 —1 5 —6
¢ 100 1 4} 4q 1 —2 3 —1 —1 —21
010 2 5 2 —1 | 0—2-—-2
001 3 61 —2 5 8 -4 3—1];
123 1432 6 0 —1 2 _—7 -5
4563277, \—1 —1 [ —1 2 1}
e (2 1 1 1 hoo1—1 9 "
1 31 1
11 4 1 2 1=l
P11 sl -1 2 1 1 3
L9 3 4 ] 5—~—8~—5—12
1 1 11 8~-7 89
@ (3 2—1 2 0 |1
4 1 0-—-3 0 2
2 -1 -2 1| 1=3]:
3 1 3-9—1 6
|3 —1 —5 7 2 —7
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—

h}

I 20 01
0 (10100

0 1—12 01
1 100 0

1 0—10 21
;o lo1 1 0 of.

1—1 00 12
00110
2 0 01 —11 oYy
—1 1 01 12/ \ /

PelunTh CHCTEMB! YpaBHEHMIl:

443.

a) 5, +x+ X+ x4+ x—=0,
X%+ 2x,— 2x,+ 3Jx, =0,
x4 dx 4+ dv, -+ O9x, =0,
x—X,+ Bxy— Bx,-+27x,=0,
x4 x,+ 16x,+ i6x, +81x, =0;

b) x,+ 3x,+2x,=0,

2%, —  x,+3x,=0,
3x,— bx, +4x,=0,
X+ 17x, + 42, =0;

) x,—2%, 4 x4+ x,— x,=0,
20+ X~ X3— X+ %,=0,
x4 7x,—bx;—5x, +5x, =10,
3, — x,—2x, 4 x,— x, =0

dy 3x,+ 4x,— bx;+ 7x,=0,
2%, — 3x,+ 3x,— 2x,=0,
dx, + 1bx,-—13x, - 16, =0,
T,— 2%, -+ x4 3x,=0;

e) X, —2%,+x,— x,+ x,=0,
25,4+ x,—x,+2x,—3x,=0,
3x, = 2x,—x, -+ x,—2x,=0,
Qx,— X, + 13— 2, + 22, =1

By x4+ x —3x,— x,=0,
X— %,+2%,— x, =0,
4, —2x, 4+ 6x, 4+ 3x,—4x, =0,
25, 4x, —2x,+ 4x,—Tx, =0.

444,
ay x,—2x,+x,+ x,=1,
X, —2%, 4 xg— x,=—1,

X, — 2%, 4 x4+ bx, = 5;
by x4+ x,—3x,=—1,
2%+ x,—2x,=1,
x1+ x2+ x3=3!
X+ 2x,—3x,=1;



¢) 2%, — x,+ 3x,=3,
3x,+ x,— 5x,=0,
dy, — x,+ x3=3,

Xy 3%, — 3%, =-—6;

d) 2%, 4+ X,— x5+ x,=1,
3x,—2x, 4+ 2x,—3x,= 2,
5%, + X3— X3+ 2x,=—1,
2x,— Xyt X,—3x, =4,

e} x,—2x, + 3x,—4x,=4,

t,— X+ Xg=—3,
x, -+ 3x, —3x,=1,
—Tx,+ 3%+ %, =—3;

f) 2%, 4+ %~ %— X+ x,=1,
X— X+ X+ x,—2x,=0,
3x, + 3x,— 3%, — 3%, + 4%, = 2,
4x, 4 5xy—Dxy—DBx, 4 T2, == 3;

g) 3x,+ x,—2x,+ x,— x;=1,
2y — Xp+ Txy-—3x, 4 5x, =2,
%y +3x,—2x,+ bx,—7x, =3,
3x,—2x, + Txy—5x, - 8x, = 3;

hY x, -+ 3x, 4 5x,—4x, = |,
Xy 3%y 28— 2%, 2y = — |,
Xy 2Ky Xy Xy Xg= ;
X, —4x, 4+ x4 xy—x= 3,
2%+ x3— x,+x=—15L

iy x,—2x, +3x3—4dx,+ 20, =— 2,
x4 2x,— %, — xy=— 3,

X — Xyt 2x,— 3%, = 10,
X,— X3+ Xg—2x,=-— 5,

Qx, +3x,— x,4+ xy--dxg
D o2+ 3—x=1,
3x,+2x,+ %—x=1,
2x, +3x,+ xy+xo=1,
2%, 2%, 425, —x, =1,
5x, -+ 5x, + 2x, =2,

445, CucTenma

I

ay -+ bx=c,
cx-taz=>0,
bz+cy=a

uMeeT eUHCTBeHHoe pemiende. Jokasarb, uto abes=0, n
HaHTH pelleHHe,
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446. TlopoGpark A Tax, uToGB CHCTEMa ypaBHEHHHE HMena
petueHHe:
20— X4 x4+ x,=1,
X+ 20— x4+ dx,=2,
x4+ 7x,—4x, 4+ 1, =M.
447, Pewutb U HCCAEA0BATH CHCTEMbl JHHEHRHBIX ypaB-
HeHHB (OTHOCHTEIBHO HSH3BECTHHIX X, Y, 2):

ay A+ y-+ z=1, b)ax4+ gt+z=4,

x+hy+4+ z2=4, x4+ bytz=3,
X y+Az=2>A% x+2byt-z=4,;
c) ax+ by+ z=1,
x-+aby+4 z=b,
x4+ bytaz=1;
d) *+3)x+ ¥+ 2z=A,
Ax+A—Dy+ z=2h,
S+ x+ A+ (A +3) 2=5;
e) Axt+ry+ (A+1)z=3,

Ae+Ayd (h—1yz=4h,
(A4-1) x+hy+ @2 43)z=1;

f) ax- by + 2z=1,

ax+2b— 1) y+ 3z2=1,

ax- by b+3) 2=2b—1.
#448, Tlycth nuxeliHbie CHCTEMED
GXy+ e QX =0y, At o el =121
........... 15
Qpr Xy + ... +amnxn = b,,, it + o +amnym =,

06e COBMECTHBI H TYCTH Xy, ..., Xn H Y], +.., Yn—KaKHe-

anGo peulenua 3THX cucrem. [okasarh, uto by ...
coet b =cx14 ... -cx; B UTO STO UHCIAO HE 3ABHCHT
OT BHOOpa peweHHA CucTeM.

449, Broinucatk dyHAaMeHTaNbHBIE CHCTEMBl PEIIEHHEH ANA
cHeTeM JIMHEHHEIX OJHOPOAHBIX YPaBHEHHH:

a) 2x,—x,—2x, =0, b) x +x,+ x+2x,=0,
X x,+ xy=0; 2x,—x,—2x,+ x,=0;
) 3x;+ 2%+ X4 =0, d) x+x+ £+ x,=0.

I, +2x,+ x,=0,
3x, —4x,—3x,—2x,=10;
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450, as cHCTeMB! JHHEfHBIX YpaBHEHHI

Xy +al, m+1xm+1+ vt QynXy =0v
Xy +ig, mrrXmer Tt Gt =0,
xm‘l‘am. mertXmer oo +amnxn =0
Hamkcath QyHNaMEETaJbHYR CHCTEMY pelleHHR, Noaaras
o ouepelH OAHO M3 3HAYeHMH X,,,, ..., X, PaBHHM I,
OCTANbHBIE HYJIO,

*451, Ilyctp B—kBanpaTHad MaTpHLIa nopsika n, ee
NEePBEIE M CTPOK COCTABAAOT MaTpHLy £ paura m, nocaeanue
fA—m CTPOK 06pasyioT QyHAAMEHTANbLHYI0 CHCTEMY PeLIeRdH
ofHopoAHoil cHcTeMbl ¢ MaTpHuelt C. [oxaszats, 4TO MHHOpH
M-TO TOPSAJXa, COCTABNEHHBIE U3 MaTpHUR C, NOPONOpPIRUO-
Ha/lbHH CBOHM afareSpaHuecKHM AONONHEHUAM B Marpuie B,

452, Hality Bce peillends MaTPHYHOTO YpaBHeHuA

21 X /11
2 /7R )
453. HaiiTu Bce pemenHHst ypaBHEHHHA
11 11 11
(1 I)X(l 1)=K1 1)'
454, HaiiTn Bce permienus sajauu 453, yROBAECTBOPAIOILHE

TpeCOBAHHID
X bl X=X
I I A

*455. Iloxasarb, 9ro KaMjas mXn-MaTpuua A ¢ sne-
MEHTAMM W3 JaHHOTO noas K moxer GuiTh NpefctaBieHa
B8 pune PRQ, rie P u Q—HeBRpoMAeHHEIE MaTpUUE, a R

0
HMeeT BHI ( 0’ 0/ rAe r—panr Matpuus A.

*456. HokasaTh pa3peniHMOCTb MATPHUHOrO ypaBHEeHHA
AXA =4 paa moBoil npsMOyronbHoit matpuub A

457, JoxasaTh pa3peliHMOCTE CHCTEMB! MATPUYHBIX ypan-
wenl AXA=4A4, XAX =X ana 0600 ApaMOYroJbHOH
matpuunl A. (Marpuua X, yjosaersopaiomas sTAM Tpedo-
BaHHAM, HaspBaercs noJdyobpaTtHoil aas A.)
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458, [lokasaTh, 9TO KaXaaa Matpuua panra | HMmeer
BHA

rae B=(b,, ..., b,), C=1(c,, ..., ¢,).
*459. Haittn Bece nonyoGpaTHble MaTpHUb As1A JAHHOH
MaTpHue panra 1.
*460. [lokasats, yro AnA TOro 4ToOH NPAMOYFOALHAS
A B©
MaTpHUa (C D)' rae A-—KsBajgpaTHaf HeBHIPOKNEHHAA

MaTpHila TOPSAKA r, MMEMa PaHr r, HeOGXOAMMO H JOCTa-
TOYHO, YToGul D =CA-!B, TaKk 4TO

A B A
(C D>=<C>‘E“ ATB).

461, Joraszars, uto ecan A ecTh m X n-MaTpHLa paHra 1,
TO ee NoNyo0paTHble MATPHIIE H TOJMBKO OHH YAOBJETBOPSIOT
ypasueHuio AX =E, (aHalorMuso, M8 M X A-MATPHIBL
paHra n IonyoOpaTHBHIE MATPHUE XaPAKTEPHIYKITCHA paBeH-
ctBoM XA =E,).

*462. Tlyctp A— npsamoyrosibRas MaTpuna, 4~ -—ee Ho-
qayoGpatHan. [okazate, uto ecau cictema AX =B coBme-
CTHa, TO ONHUM W3 pelleHHil apasercs A~B.

*463, JloxasaTh, UYTO MarpHuHoe ypasuneHne AXB=C
paspelnmo, ecin paspemumul ypasHenus AY =Cu ZB=C,

§ 4. Anre6pa marpuu

464, Hoxkaszatb, uto ecau AB=BA, To
a) (A+B)2=A*+2AB4 B,
b) A*—B* =(A+ B) (A—B);

<) (A+B)"=A"+%A"‘IB+...+B".
463, Bouucauts AB— BA, ecau:

121 411
a)h(g : 2) B:<_420>;

1 2 3 121

2 10 —1 12
b)A=< 11 2), 3=<_1 -4 0).

-1 2 1 1 —1 3
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*466, [lycte Matpunel A W B TakoBH, YT0 MaTpuna
C=AB—BA xommyrupyer ¢ maspuuamy A n B. Jloxa-
sath, uro (A4 B)*= (4 + B),,—”{";"c (A4 B)es+

_}_n(ﬂ-—l}{z.—“m{’3——3)02(;‘_}_3)“‘4_“. 31¢ech (A+B)n“

=3 ctargi-+.
k=0
467, Bruucaute AB—RBA, rae

3
6010 ...0 00 .. 0 o
co1...0
A=]. . . .+ . B = ay 0 1 0 0
0 0 0 e } - L e e
\000 P 0} 0 0 s aﬁ‘f 0

468, Haitru Bce MaTpuubl, KOMMYTHPYWOIIHE ¢ MaTpHLeR Ay

A ( 12) o A (1 1) 4 ((')?g)
a < ; = ;C = .
11 01 31 9

469, Hoxasarts, uyro ecai AB=BA, to A-'B=BA"",
470. Haitra f(A)

2 1 1
a) f(x)=x2— x—1, A=({3 1 2
1 —1 0

2 —1
b) f{x) =x"—5x-43, A=(_3 3).

471, Hoxa3aTe, YTO KaXpaas MaTpHLA BTOPOTO MOPAAKa

fa b
A=\C 4 ) YAOBJETBOPAET yDaBHEHUIO

w—(e+d) x4+ (@d—be) =0.

*472. IloxasaTb, 4TO MATpHYHOe paBeHCTBo AB—BA=E
C SJEMEHTAMH H3 UHCJOBOFO NMOJA HEBO3MOXKHO.

*473. ITocTpouTh NMapy KBaAPaTHBIX MaTPHI HOPRAKA p
¢ aaemeHTamMd mz monsa QF (p) tak, urofu AB—BA=E,

*474. Jloxazartk, YTO €CNW Bce AWATOHAJIbHHE 3JIeMEHTH
MaTpuuel C paenme 0, TO cyuecTsyior Matpuust 4 u B Ta-
Kne, uto AB~— BA=C (npeanonaraeTcsi, uTo -NONE COAEpP-
HUT GeCcKOHEHHO MHOTO 3JIEMCHTOB),
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475. HalTh sce MaTPHIBLI BTOPOTC TOpPSAKA, KBAAPaTH
KOTOPHIX paBHMI HYJeBOH MaTpHie.

476. Hafitr BCce MaTPHULI BTOPOIG MOpsjAKa, KBajpaThl
KOTOPHIX paBHHl e€IHHUUHOH MaTpHle.

477. PeunTe W HccJeqoBaTh ypaBrenue X'=A, rie
A—pannan M X-—HUCKOMas MaTpHUL BTOPOrC TOPRAKA.

478, YcTanoBuTh H30MOP(HU3M N0AA KOMIEKCHBIX YHCEJ

ab
H MHOXECTBa MaTPHIL BHIA \ b a) TIDH BellleCTBERHEIX &, .

a+ bi c—I-di)

—c +di a—bi

479. YcraHOBHTE, 4TO MaTpPHUE BHAA (

NpH BeUleCTBEHHBIX @, b, ¢, d 06pazyOT KOJBUO, HE HMEH-
mee AeduTRIeEH HYAA.
1—x’ 21y

481. Hafltd Bce BewlecTBeHHBIE MATpPULBLL BTOPOrQ mo-
pAdKa, KYOB KOTOPBIX DAaBHbL AHHUHOH MATpHUE.

482. HafiTn Bce BeWeCTBeHHLIE MaTPUILI BTOPOro fO-
pAAKA, YeTBEPTHE CTENeHH KOTOPHIX paBlbl eIHUHYHON MAT-
pHue.

*483. Tlycte A ¥ B—COOTBETCTBEHHO M Xf- H f X k-
maTpHunpl. Hokasarth, 4To paHr AB He MeHbLIe £, 4 rp—n,
rfHe r, U rg—padru Mmartpun A n B.

*484. Haittn Bce MaTpHubl TpeTbero Nopaaka, KBaApaTHl
KOTOpbIX pabBHbut 0.

*485. Haiitu BCce MaTpPHULL TPETLErO NOPAAKE, KBAAPATH
KOTOPBIX PaBRGI eIHHHYHOM MaTpHue.

*486. [lokasaTh, 4UTO HEBHIpOXIAEHHAA KBajapaTHad Mart-
pHula, Bce YIJIOBHE (OT JIEBOrG BepXHero yria) rJiaBHbe
MHHOPEL KOTOPOR OTIMUHBI OT HYN#, MOXKET ObHTb APEACTAR-
JeHa B BHJAe [POH3BeAPHMA JeBOH TPEYFOJBHOH MaTpHIH
¢ eAMHHMHON JHATOHAJBIO HAa NPABYIO TPEyroJbHVIO.

*487. Jloka3aTk, 4To Aofan HeBRIPOMKAeHHAR MaTpHoa A
MoXKeT OHTh mpeicTaBJdeHa B BHge QPR, rae Q-—mpasas
TPEYro/bHASY MaTpHIla ¢ efMHHYHOH IHaroxansio, P—mat-
pHIlA MOACTAHOBKHA, R —TOXKe NpaBas TpeyroabHad.

*488. /IoKa3aTh eQWHCTBEHHOCTb PAas3flokeHHdA, OilHCaH-
Horo B 3afave 487.

489, Hafity ycsoBile, KOTOpPOMY AOMKHA yAOBJIETBOPATH
MATPUIA ¢ LEJBIMH 3JeMEHTAMH AJHA TOTO, 4ToObl BCe she-
MeHTHl 06pAaTHON MAaTpHubl ObJIH LeJbIMH.

*400. JloxasaTh, YTO Ka)KJaA HeJOUMCIeHHAA YHHMOZY-
ASPHAA MaTPHILE BTOPOTO MOPALKA MOMET OuTh NDEACTaB-

480. BolaucanTb @(4), rae g(x) =
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01
JeHa B BHJE TPOW3BEAEHHH MaTpHUHI C=(IO H cTeneHeh

11
(TONOMUTENBHEIX H OTPHUATEABHBIX) MATPHUIE A=(0 1) .

491, [oxasarb, 4To Kamaan LUENOUHCJIEHHAS YHHMORY-
AApHAS MATpHLUA BTOPOTO NOpRAKA ¢ ompejenuteneM 1 mo-
keT ObiTh MPeiCTasieHa B Bije NPOU3BEJleHHs CTeneHed
{TOJOXKHTENBULIX W OTPHIATENBHBIX) MaTpull

11 BIO
A=\y 1) B={; )

492, [oxazaTh, UTO Kaxjgas HeocoOeHHAA HENDUHCJEH-
Has MaTpHLia MOKeT ObiTh ApejcTaBJeHa B BHAe PR, rae P —
[HeNOYHCIEHHAR YHHMOAYMAApHAn wmarpualla, R — Uenounc-
JIEHHAn TpagBas TPeyroJbHAas MaTpHUa, AHarcHanbHEIE 3Je-
MEHTLE KOTOPOH NOJOKHTENBHBE, 4 3JIeMEHTRI, JeKallne BHe
rAaBHOf JHATOHANN, HEOTPHUATEJBHEI H MEHBILE IHATCHAMb-
HHX 3JEMEHTOR TOTO Xe crorlla.

*493, O6pepnHuM B OAHH KNace BCe LeJNOYHCAEHHBIE
MATPHUBI, TOJAYYAOUIKeCd ORHA M3 JAPYroil yMHOMXEeHHeM
cneBa Ha UeJOYHC/IEHHBIE YHUMOAyJAApHEEe Matphuml. [loa-
CUHTATH YHCJAQ KJA4CCOB MATPUL n-Te HOPALKA C AAHHBIM
onpegennrenen k > 0.

494. Hokazath, 4TO KaXJaa LeJOUHCJIEHHAT MAaTpHIA
MOM¥eT ObiTh npeicTaBjeHa B Buge PRQ, rie P u Q—ue-
JOYHCAEHHBIE YHHMOAYAAPHEIE MAaTPHLBI, R — {leI0YHCIeHHA A
AMATOHANBHAR M2TPHUA.

a b ¢
495. YMBOMHTE MatPHUY | o b, ¢, | Ha TPAHCHOHKPO-

BAHHYIO M MPHMEHATEL Teopemy o0 onpemendrefie Opou3se-
MeHUA.
496. HMcmonn3ys yMHOMEHHe TNPAMOYTOJbHBIX MaTpPHL,
ROK&3aTh TOXKASCTBO
@-+ai+.. . +a) Gi+bi4-... +0)—
—(abs+ab,+... t+ab,)= ‘%k (aby—ab))®.
i

497. HoxaszaTh TOXHIECTBO
] m
2P 2 b P —
i=1 i=1

i
3geck a;, b;— xomnJexcHHle unBcaa, b, —uKcaa, CONpAMeH-
HblE € b;.

n

E aigf

i=1

2
= taiby—anb; |
<k
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498, NokazaTe HepaseHcTBO Kown— Byuaxosckoro

I 3 11 ]
(Zon)<Fa-Zu

i=1 i=1

JnA BellecTBeHHBIX &;, b;, HCX0As #3 TOxAecTBa 3a1adl 496,
499. JToxaszaTb HEpaBEHCTBO

n 2 n n
fgl aibf g fgl l 4i 12 .igl |bt Ia

ANR KOMILIEKCHBIX d;, b;.

500. BulpasuTe MHHOD mM-r0 HOPSIAKA [POH3BeAeHHA
IBYX MATPUIL Uepes MHHOPL! MHOMHTeTed.

501. Yemy paBHB rnaBHBie MHHOpPHI Marpunbl ATA.

502. Beipasuthk CyMMY TaaBHbIX MHHODOB TOpsiAKa &
marpunbt ATA (maTprus! AAT) uepe3 MHHOpPLI MaTpulu A.

*603. 3anMcaTh CyMMy KBajApaTOB BCeX MUHOPOB BCex
nopaakos Marpuubl A (BKAKUAf ONpelenuTes]b «MYyCToR
cyOMaTpHllbl», KOTOPHIH CUMTaeTCsl paBHBIM 1) B BHje onpe-
HenuTend.

504. Iycte npsAMoyroNbHam MaTpPHLA pasjefieHa FOPH-

30HTaNbHOH JHHMEN Ha fBe cyOMaTpuubl: A = H IIYCTh

C

CTPOKH MaTpHubl C OPTOroHAJbHEI CTPOKAM B, T. €, BHIMOA-
iyl

HEHO COOTHOLIeHHe D) b ;= 0. Hokasats, uto det AAT =
k=1

= det BBT det CCT.
*505. [Tycte A— BelliecTBeHHAR KBalpaTHafd MaTPHUA,

B
4 =(C ) . Hokasare, yro (det A)t < det BBT det CCT.

*506. [TycTh A — BelliecTBeHHA® NPSIMOYTO/bLHAR MATpula,

B
A=< ) Horasars, uto det AAT < det BBT det CCT.

C
507. Ilyctb A —npamMoyrofibHas BelecTBeHHAs MaTpHua
a1y by, Ay,
Qop Gy, Qon
A= .
Cma ams v amn
n " n
HoxasaTs, uto det AAT < ] I I M YL

T0



*508. PacnipocTpakuTs HagnexauiuMm o6pasoM HepaBeH-
crBa 3afay 505—507 Ha MaTPHIBI ¢ KOMILIEKCHEIMH 3Je-
MEHTAMH.

509. Moxasare, uro ecan |a., )<< M, To Moay/ns onpe-
Jlenurens

Ay Qg e Oy,
oy gz v vo Qop
aul anz A arm

HE NpeBocXoaut Mo,
*510. oxasaTh, 4TO €CJIH @, BEIIECTBEHHEl H JexKar
na otpeske 0=<{a,<CM, t0 abcomoTHast BeNMYMHA Ompe-

AeJIHTEeNdA, COCTABJAEHHOIG H3 UHCeN aikr He HIJEBOCXOJIPIT
n+1

MR2=r{n+1y 2,

511. Hoxasats, uto Ans onpegendrencii ¢ XOMIJEKCHEIME
afeMeHTaMH OUeHKa, NpHBeIeHHAA B 3agaue 509, Touxad
H He MO¥ET OBITh YJaydUieHa.

512, Jloka3aTe, 4TG Mt ONpeleAuTeNiefl ¢ BelUecTBeH-
HBIMH 3/1eMeHTaMH OUEHKa, [pHBeleHHas B 3afave 509,
TogHafn npH n=2%.

*513. JloKaszaTh, uTo MakcHMyM afCOMIOTHOH BeHYHHBI
onpefienyTenell NOpALKa 1, HMEWOLIHX BelleCTBEHHHE 3Je-
MEATHI, He Tperocxonsuye | mo aGcomorroll BesnuMHE, eCTh
nefoe YHcso, jenslleecs Ha 2771,

514, Haifttu maxcumy™m aScomoTHOR BeJqHUHHB ONpefe-
nuaretefl nopaakos 3 v 5, 06pa3oBaHHEIX U3 BEUIECTBEHHBX
yuces, He NpeBocXoafsiiux 1 no aScomoTHoil BeIHYHHE.

*515. Marpuuefi, accOUMHpPOBaHHON ¢ JnakHOH MaTpH-
uefi A, HaselBaeTCA MATPHIA, 3JeMEHTAMH KOTOPOHA ABAAOTCA
MHHOPBI (n— [})-ro mopagka HcXoJROR MaTpHUm B eCTecT-
BEHHOM pacliodckeHHd. JloKa3aTh, 4TO MaTpHUa, acCOIH-
HpOBaHHAsA K acCOLHMpPOBAHHOHN, paBHA HCXOAHOH MaTpHle,
YMHOKEHHOR Ha ee onpefenurtelb B CTeNeHH n—2.

*516. JIokazaTb, 4TO MUHOPH #-T'0 NOPSAKA MaTpuusl A=1
PaBHBl ahreSpaMduecKHM [OMNOJHEHHAM COOTBETCTBYICIIHX
MHHOpOB MaTpuusl AT, neneHHuM Ha det A.

517. [Hoka3aTe, 4TO MHROPH M-ro NOPAAKA acCOUHHpPO-
BAHHOH MATpPHUB! PABHbl JONOJHUTENBHBEIM MHHOPAM K COOT-
BETCTBYIOU(HM MHHOPAM HCXOMHOH MATPHOL, YMHOMEHHDLIM
Ha A™~! rae A—onpefeauTent HCXOTHOH MaTPHILBL
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518, loxa3aTh, 4TO MaTpHila, aCCOLMHPOBAKHAA K MpoO-
W3IBEAEHHIO [BYX MATpPHU, PaBHa NPOUIBEAEHHIO ACCOUHHPO-
BAHWBIX MaTPHI B TOM XKe MOPAJKE.

519, Ilycrs xakum-au0o crnocofoM 3aHyMepoBatiul Bee
COUETAHHS W3 HOMepoB 1, 2, ..., n, B3ATHIX MO M.

Haua keagpatHas matpuua A= (a,) nopaaka rn. Ilycte
Agg €CTH MHHOpP m-ro MOPAAKa MaTpuukt A, Homepa CTPOK
KOTOpOro o6pasyloT coueTaHHe C HOMEPOM ®, HOMepa CToaG-
1oB— coueranie ¢ Homepom f. Toraa H3 Beex Takux MHHOPOB
MOMCHO TOCTPOHTH MaTpHiy AV = (A.g) nopaika C. B gact-
HocTH A=A, A"~ ectb MaTpHna, acconunpoBadnan ¢ A.

IlOKa3aTb, yTo (AB)imi=A[m!Bfml, Elmi :._E‘ (A-l)fml —
= (A" -1,

520. Jokazatb, uTo ecau A ecTb npaBas TPEyroJbHafd
MaTpHUa

ayy Az ... gy
0 a a
22 * 2
A= .
0 0 ... a,,

TO NPH HajJeRaluel HyMepauuu coyetanui (M. 3agavy 519)
matpuna A G6yler Taxkmke npasofi TpeyronbHoii.

*521. Hdokazate, uro det A" = (det A)Cﬁr—ll.

522. MoxasaTbh, 4T0 JO0pe Hanepej 3ajJaHHBIC YHCJA
MOXHO NpWHATE 3a anre0paHdyeckde AONOJHEHHA HAepBol
CTPOKH HEXOTOpOli KBAApaTHOH MaTpHUEl.

*523. [lokasatk, uto nofas maTpuna panra 1 seasercs
ACCOUMHPOBAHHON N HEKOTOPOH MaTpHuIEL

*524. Hokazatb, uTo #l06pe NeJble YHCAA MOXKHO [PH-
HATL 3a anre§paudeckiie AOMOJHEHHS AEPBOH CTPOKH HEKO-
TOpOR UeNMOUHCIeHHOH KBaapaTHO# MaTpHIEL.

*525. JokazaTh, 4T0 JA0Gasi UeAOUUCASHHAA MAaTpHLA
paHra 1 ABNAETCA ACCOUMHPOBRHHON ANA HEKOTOPOH Leno-
YHCJCHHON MaTpHIUBL.

*526. Jlokas3aTk, 4T0 JMOOHE Uefhie BIAKMHO [POCTHE
YHCJA MOMKHO HPHHATL 33 [EPBYIO CTPOKY UEAOYHCIACHHOMH
MaTpHUBL ¢ onpejennTenem .

§ 5. KpazpaTnunsie GOpMBM U CHMMETPHYECKHE MATPHLbL
527. [lpeoGpa3zoBaTh K CYMME€ KBAaApaTos KBaipaTHUHbIE

hopMbi:
a) x3--2x,%, + 253 - 4y, + 5x3s
b) xF—4x.x, + 2x, x5+ 441+ X5
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€) Xy Aphs - Xgxy;
d) xf—2x,%, + 2x,0,— 2%, x, + x5+

A 28Xy — 44X, + x2—2x3;
e) xi-+xx, -+ x,x,.

528. TlpeobpasoBaTs KBAAPATHYHYIO DOPMY
2+ X xx,
(=1 t <k

K NHarcHa/MsHOMY BHAY.
529. [lpeofpasoBaTh K AMAroHAJBHOMY BHAY XBajpa-
THYHYIO (POpMY

i<k

*530. [lokas3aTh, 4YTO NONOMHUTENBHO ONPElCJCHHAA
(ropma Moxer OBITh TNPHBEIEHA K KAHOHHYECKOMY BHAY
nocpeAcTBOM  npeofpas3oBanusg ¢ NpaBoil  TpeyroJbHOR
MaTtpHuief.

*831. JokasaTh, UTO €C/d K NOJOKHTENLHO ONpeae/IeH-
Hofi ksaapaTHunoii Gopme npobaBHTE KBaApaT JHHEHHOL
(OpMBI, TO €¢ AUCKPHMHHAHT YBEJAHUHTCH.

*532. Myere f(xg, X5, - - ., X)) =04+ ... —IOJOKHU-
TEJNBLHO ONpene/]esHas KeaipaTda4Has dopwma,

(P(xzs erey x”)zf (0- Xy v aes xn)v
D, w D, —ux nuckpumudanTsi. [Jokazars, 4to
D, < ay,Dy.
533. Ilycip
Fix, xg -0vy X)) =
={:+{§+ PR +{;—!§+l_[;+2__o . _I:‘Hf?
rae &, L, ... 4, EPH, tpﬂ, v ooy {py g— BELIECTHEHHDBIE Jik-
HelHule (POpPMB ‘o Xiy Xgy «o vy X, JOKazatTh, HTO 4HCIO
NMOJGHKHTENLHLIX KBAJAPATOB TNPH KAHOHHYECKOM HpPeACTas-
neHuE GOpMbL [ He NPEBOCXOAHT P, YHC/O OTPHUATE/NBHLIX
KBaJpaTOB HE NPEBOCXOZNT 4.
*534. Ecnn xBanpaTHuHbie dopMEI

f=an X+ apth,+ .. e XX, +
+anx T e R/ A i
[ r Ll . " . L] . L] . * L]

+ anlx xl + ansx xs + - + armx‘
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Q=by X FbpxXyt ..+ b00x, 4+
L T Y

- L] - - . * - - . L] - - - - -
A b X, X 0 XX, + L b, xR
NOMOKUTENLHO ONpelenensl, To (opMa

(f, @y =ay by xf+aubypxx, + . ay,b,%0x, -+
+aubaXaXs F agaby it .. 0,00, +
+ anlbnlxnxl + anabnnxuxs + e + annbnnxrzl
NOJNOXKUTENBHO OTpefeeHa,
535. Tlpeo6pa3oBaTh K KaHOHHUECKOMY BHAY OpPTOrO-
HaJbHbIM Apeodpa3oBaHHEM KBaJpaTHUHBIE QOPMBI:
a) 2x34-xi—4x x, —4x K
b} x} -+ 2x3 4 3xF —dxx, —4dx,x,;
¢) i+ 4x]+ Bx% - dxx,—4x, %,
d) 2x]4 5x3 -+ 5+ dx0,— 4x,x,— 8x,x,;
e} x}—2x3— 2xf —4x,x, + 4x, x5+ 8x,%,;
f) Bxf+- 6x3+ 4xd —dx,x,~dx, 1,3
g) 3xf 1 6x% 4 3x§ —4dx, 0, 8x,x; — dx, Xy}
h}y 7xi--5x3 + 3x3—8x,x, + 8x,x,;
i} 2x% - 25 4+ 2x5 + 20F — 4%, + 22,000, + 2x, 0, — dxgx
B 2x0+ 2355,
K) x5 x5+ x5+ x5+ 2x00, — 2x 0, — 2x,x, - 2x,%,;
) 2x.x, 4 2x,0,— 2x, 2, — 2%, 4 20,2, + 2X,%,;
m) x3 - x4 x5 - x2— 2%, x, + 6,0, — 4K X, —dx, X, +
—+ 6x,x, — 2x.x,5

ny 8x,x; 4+ 2x,x, + 2x,x, + Bx,x,.

536. ITpeoGpa3opaTk K KAHOHHIECKOMY BHIY OPTOTOKa b~
HHIM IIpeofpasoBaHHeM KBajpaTHuHhe dOpMBL

]
a) Z x4+ 2 XXy b) Z XXy
i<k i<k

i=]

537. [IpeoGpasoraTs K KaHOHUYECKOMY BHAY OPTOTOHAAL-
HEIM NpeofpaszoBaHieM (opMY

KXy XX+ .o o F X, X,

538. /lokasaTh, 4TO eC/IH BCe XapaKTePHCTHYRCKHE UHCaa
BellecTBeRHOH cHMMeTpHuecKoll MaTpuunl A JNexar Ha oT-
peske [a, b], To kBagpaTHuHas dopMa ¢ marpuued A—AE
OTpULATENBHO ONpefeneHa npH A > H M DONOMHTENLHO
onpesenena npd A < g. CnpaseanuBa W ofpaTHas TeopeMa,

74



539. Iokaszath, uTo €Ccad BCe XapaKTepUCTHIECKHE YHCAA
BELIECTBEHHON CHMMEpHUecKoll MaTpHum A Jjexar Ha oT-
pesxe [a, c] M BCe XapaxTepUCTHUEeCKHe YHC/IA BeilecTBeH-
HOl CHMMETpPHUeCKOH MaTpnust B nexkaT Ha orpeske [b, d],
TO BCe XapaKTepHcTHUecKHe GHcia Matpuunl A+ B aexar
Ha orpeske [a+b, c+d].

540. HokasaTh, YTo BCHKAs BellecTBeHHaA HeocoGeHHas
MaTpHUa MOMeT OuTh NpejicTaBieHa B BUAE MPOH3BERCHHUA
OpTOTrOHANBHOH MATPHUBI N TPEYroJbHOR BHAA

by by ov. bln
Bag o -+ b:m
b

nn
¢ NMONOXKUTENLHEIMH JIWATGHANBBLIME 3J1eMEeRTaMu b;; H TaKoe
NpeacTaBaeHe eIHHCTBeHRO.

*541. Hoxkasats, urto Aas o060l NOJOKHTENLHO Ompe-
JedeHHOH MaTpuipt A (T. e. MaTpPHUL NOJNGHKHUTENBHO ONpe-
Jdenennoft xpagpartuuHoH QopME) cyllecTByeT apHpmerH-
yeckHil KBajpaTHHIE KOpeHb, T. €. NOJOKHTEJBHO ONpee-
JeHHAs MaTpHua B, KBaapaT KoTopoil pasen A.

542. JokasaTh, uTo BCAKAA BellleCTBeHHas HeocoOeHHAH
MaTpHlla MOMET OHThL MApeJcTABAEHa B BUJE TPOU3BeJeHHA
OpPTOrOHANBHOH MATPHUBEl H NOJCKHTENbHO ONpejedeHHOH
MATPHITHL.

*543. JlokasaTb, UYTO BelleCTBeHHAd HeocofeNHaa MarT-
pUlla C HEeHYJeBHIMH VIJOBbIMH TJIABHBIMH MHHOpAMHM Npel-
CTaBNALTCA B BHJAE APOH3BEALHHA CHMMETPHUSCKON NONOXKH-
TeAbHO ORpeleNeHHol MaTpPHUBL H NPaBGH TpPeyroMbHOMH.

544. Hokasare, ure ecnH A-—BellecTBeHHAf KOCOCHM-
MeTpUuecKas MarpHua, To0 MaTpuua B =(E—A)(E-4+A)!
OpPTOTOHAJBHA,

545. TNpeoGpa3oBaTe K KaHOAUUYECKOMY BHJAY YpaBHEHHA
nopepxHocTeil BTOPOro HOPSIKa:

a}y 4xyx, x5+ 4x,x, 4 20— 4dx, —2x,—5=0;

b} (g 1) (o -+ 1) (g5 4 1) — 2,05, =0;

) x¥ 4 2xyx; 4 220, -+ 335 — 2%, -+ 35—

\ —4x, 4+ 5%, + 5%+ 13=0;

d) xi+42x,0,— 2,5, + X3 — 2%,y + X8 —2x, = 0;

&) dx,x,—x3=0;

B xxy—xx+ 2+ x, x5+ x,=0.



Ha

Ha

FJABA YV
AJITEBPA NMOJHHOMOB

§ 1. dnemenTapHbIe AcHCTBHS HAR TOANHOMAMMK,
MNpocThie U KpaTHbiE KOPHH

546. BHIOMHKTE feneHHe ¢ OCTATKOM:

a) 2¢*—3x* - 4x*—5x+6 Ha x—3x+ I3
h) x*—3xt—x—1 Ha 3x2—2x 1.

547. TIpn KakoM YCJOBHH TIOJAHHOM x°-+- px-+ g jpeauTcH
IOJMHOM BHAa x24-mx—1?

548. Tlpu xakoM ycfoBrY TNOJHHOM x*--px?--g nenurcH
noausaoM xt+mx--17?

549. BHIOONEKTE aefeHuHe € OCTATKOM:

a) x*—2x3+4x2—6x48 Ha x—1;

b} 2x%-—-bx2—8x Ha x+3;
c) 4xv4 x? Ha x4-1410;
d) x8—x2—x Ha x—1-2¢.

550. Tlonb3ysack cxemoll [opHepa, BHUHCHAHTE f (x,):
ay fix)=x*—3x"+6x2—10x4 16, x, =4;
b} fO)=x84 (1 +-2) 0 — (1 +3) x*+ 7, x,=—2—1.

551. Tlonp3yace cxemoft I'opuepa, pasfoMHTE MOJMHOM

[ (x) no crenenam x—x,:
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a) f(x)=x*42x*—3x2—4x+1, X, = —1;
b) f ()=, “= T
c) f(x)=x‘—8x“+24x2—50x+90, Xy =2,

Dfy=xt~42*— (1 4+ x2—3x-+7+i, x,=—1;
€} fix)=xt+ (3— 8Bi} x*~— (2] 4 18i) x*—
—(33—20) x + 7+ 18§, x;=—142i,



552. TMone3yace cxemolt TopHepa, pasAoXHUTH Ha HpoO-
cTediiuie gpobu:

A—x+1 b) ¥1—-2x2 43
(x—2% 7 (x+ 1)

*553. TNocpeacTBom cxemun [opHepa pasioMHTH 1O cTe-
NeHAM X:

a) f(x-+3), rae f(¥) =xt—x24-1;

by (x—2)44-4(x—2)34-6(x—2)%4 10 (x—2} +20.

554. Hafitu spaueHnA nonnHoMa f(x) ¥ ero NMpoOM3BOA-
HBlX NPH X=X,

a) f(x)=x—4x3+6x2—8x+ 10, x,=2;

b} f () =x'—3ix® —4x*+5ix—1, x,=1-2i.

555. Hemy paBeH mokasateflb KPaTHOCTH KOpPHS:

a) 2 pasA noanHoma x*—O5Sxt+47x%—2xt - 4x—8;
by —2 anaa noiauHoMa X3 - Txt 4 16x% 4 8x*— 16x— 167

a)

556. Onpegemute Ko3bdWIHEHT @ TaK, 4TOGL MOJHHOM
xt—ax*—ax+ 1 umen —1 KopHeM He HiHKe BTOpO#l Kpar-
HOCTH.

557. Omnpepeauts A u B rtak, 4rolol TpexyseH

Axi4 Bx* 41 peamaes Ha (x— D)2,

558. Onpezenuts A u B rax, yrolu Tpexunen Ax"*d 4
+ Bx#+ 1 pennacs Ha (x— 1)

569. /okasatb, YTO NOJHHOMEL:

a) xﬂ!!_nxﬂ-l'l_'_nxﬂ-l_l;

b) a0 t— 2n 4 a1 20+ 1) ¥ —1;

c) (n—2m)x"—nx"=m 4 nx™—(n—2m)

HMeioT uncao [ TpPOMHEIM HKOpHeM.
560. HokasaTh, uToO OOJHHOM

xan+1_”(”+lg~2"+”xn+s+ {n-—i)(n—;?) 2r-}1) ot

_ (n—l)(n-z?) (2a+ 1) xn 4 n(n—|—lii(2n+l) i
genutca Ha (x—1)* ¥ He mesntca Ha (x—1)%,
*561, IloxkasaTe, UTo AAS TOro 4TOOH HOJAMHOM
fxy=ax*4ax"+... +a,
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e Ha (x— 1)5*1, Heo6XOAHMO M AOCTATOYHO BHIIQJHE-
H{e YCIOBHIA:

a+a,+ a,+ ... + a,=0,
a+2a,4 ... +na,=0,
a, +4da,4 ... +nfa, =0,

a,+2fa,+ ... +nta,=0.
562. OnpeiequTh NoKasaTeb KPATUOCTH KOPHS @ NOJR-
HOMa

Xx—a

2 U' (x)“i‘f' (ﬂ)]-—f (x)+f(a),

rae f(x) —nonsusom.

563. Halitu ycaoBHe, TPH KOTOPOM HOJHHOM X° 4 ax® + b
uMeeT ABONHON KOpeHb, OTAHYHHA OT Hy.s.

564. Hafith ycaosue, npH KOTOPOM NOMKHHOM x° + 10ax®+
~+5bx - ¢ uMeeT TpPOMHON KOpeHb, OT/IMYHBIA OT HYyJA.

565. JokasaTh, UTQ TPEXWICHHEIH MOJHHOM ™ + ax™~"+4-b
He MOXeT MMeTb KOpHeH, OTJWYHBIX OT HyJA, Bhitle BTopof
KPaTHOCTH,

566, Halttu ycrnosue, mpH KOTOPOM TPEXUJEHHHH NOJH-
HOM X" 4 ax®~7--b uMeeT ABOMHON KOpPEHB, OTJHUYHHA OT
HYJA.

*567. JlokasaTh, 4TO E-UJEHHBIH TOJHHOM

XP - agxPr A L. - axPh

He HMeerT KopHe#t Buiue (R — 1)-if KpaTHOCTH, OTAHYHBIX OT
Hynd.

*568. JokaszaTh, urto Kamje# oTauuswpfl OT Hyns Ko-
penb {k—1)-it KparTHOCTM nOJHHOMA @ xX™ 4@.x™ 4+ .,
oo 4 @px™k  yIOBNETBODAST YpPABHEHHSM  @,x™p’(m,) =
= @ XmQ (my) = ... =a,x"*¢'(my), 1ae @ () =(f—my) X
X(E—my)... (f—my).

*5369. HokazaTe, 4ro HOJHHOM JEMHTCA Ha CBOIO NPOH3-
BOAHYIO B TOM H TOJBKO B TOM CAyuae, KOrja OH paBeH
ay (x_'_xn)n-

570. MoKa3aTb, 4TO NOAHHOM

X x2 X7
Ittt +5
He MMeeT KPATHhIX KopHel.
571. IMoxazars, uTe Ajas Ttoro urofbl x, GBIIO KopHEM

KPaTHOCTH R uucautenst ApoCHoll paudoHaabHOH QyHKIHH
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f(x) m%, 3HaMeHaTesNb KOTOpoH w (x) ue ofpamaerca s 0

NP x=Xx,, HEOOXOAMMO H AOCTATOYHO, UYTOOHI
Fl)=F (x)e= .. =[*D () =0, [*(x;)5%0.
572. Noka3ars, 4To ApoGHaf pauHOHANBHAs QYHKIHHA
Fey =29 yowmer Gums npencTaB/ena B BHIE

w {x)

- e

Foy=F )+ e—r) + ...
{n}

Vs _|..f_.% (x_.__xn)n 5{% (x——xo)““,
rae F (x) —nosnHoM. Ilpexnonaraercs, yro w{x,)} 0 (pop-
mysia Tefinopa Ana ApoGHO# pannoHaNbHOH (QYHKUMH).

*573. JlokasaTb, UTO eC/Id X, €CThb KOpPEeHb KpPaTHOCTH &
Aas noannoMa f, (x) fa(x)—F, (¥) f; (¥}, TO x, 6yAeT KOpHEM
KpaTHoCTH k-1 pas nosdunoMa f, (x)f, (x)—F, (*) F, (xo}s
eCJM 3TOT MOCJEAHHR He paBeH HYJAK TOXJASCTBEHHO, H
ofpaTHo.

*574. JlokasaTtb, uTO ecqu f(x) He HMEET KpaTHHIX KOp-
Heit, 10 [ (P—f ()} [ (x) He uMeer KopHeidl KpaTHOCTH
Bhiwe n— 1, roe n—cremenb f(x).

*675. Ioctponte mnoanHoM f{x) creneHn n, AJIA KOTO-
poro [f' (0)1*—f (x) f” (x) uMeer KopeHb ¥, KpAaTHOCTH A—1,
He ABIsnMiAca KopHem f(x).

*576. [1ycrb f(z) —DOJMHHOM € KOMILTEKCHBIMH Koatu-
uHeHtTaMu M f(x+g)=ua(x, y)+iv(x, y), rae u{x, 4 n
U (%, Y) —TNOJIMHOMBEl C BEUIECTBEHHMMH KOXpHIHEHTaMH.
Bripasuth Bee pemiesns (SIECTBEHHHE M KOMIJIEKCHLIE)
CHCTeMBl ypaBHeHHH u (x, 1) =0, v(x, y) =0 uepe3 kopuu

f (2.

§ 2. Haubonbwnit oSwuif peautens nojHHOMOB

577. Onpegennts HauGoablull oGiIHA AeAHTENs TOJH-
HOMOB!

a) M4 —3xf—4x—1 M B4 x—x—1;

b) x*+xt—x8—2x—1 u x4 4-2x% a2+ 2x—2;

c) X0—Txt 4+ 8x3—Tx4-7 B 3x°—T7x%4- 32— 7;

dy 8 —2x8 - x84+ 7x2=12x+ 10 u  3x*—6x*+bx? +
+ 2x—2;

e) xt+2xt —4x?—3x2}-8x—D U xPtxt—x-}-1;
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) x4+ 3xt—12x2—52x2—52x— 12 u x4 3x*—6x2—
—22x—12;
g - xt—xP—3x2—3x—1 U —2¢—x*—92x41;
hy s¢— 103 4+1 u 2 —4V 204652 +4V 25+ 1
i) xt4+T7x® 41922 4-23x+10 ¥ X2 7x3-1- 18524225 12;
i) or—4x* 1w 3 —3x* 41
k) 2x%—Bxd— 141 + 3612 +-86x2 - 12x—31 u 2x0—9x4 L
+2x%-37x2 4+ 10x— 14;
) 368 —x0—9xt — 14 —1x2—3x—1 wu 3204 8x 4
+ 9x%f 4 15x% -+ 10x -+ 9,

578. Tloassyach anropudmom EBxkanga, moiofipaTh no-

nupomet M, (x) u M, (x) rak, urobe f, (x) M, (x) +
+ f (X} M, (x) =8 (%), rme 8 (x} —uauGonpwunit obmi nenu-
Tenb fy (x) 1 f, (x):

a) fi(x) =x'42x%—xt—4x—2,
fo(x) =xt 23 —x2—2x—32;

by fi @) =x"4+3x" Fx*+x24-3x 41,
fol)=x42x3+x+ 2;

) Fi(x) =xf—Axs 4 11x¢—27x%4- 3752 — 35x 1 35,
Fs () = x®—3x4 + Tx3—20x2 + 10x — 25;

d) f,(x) =3x"4+6x*—3x5+4dxt 4 14x* — B2 4x -4,
f (¢) = 3x®—3x2 + T —bx+ 2;

e} f, (x) =3x%+ Bxt— |6x%—6x2—DHx—B6,
fo(x) =305 —4x?—xt—x—2;

f} f,(x) =4x+—2x*—16x>+5x+9,
fo(x) =2x3—x2—5x+4.

579. lNonpayace anropupmoM Epknanna, mogoGpark no-

nruHoMbl M, (x) uw M, (x) rak, utoSm f,{x) M, (x) 4
+ )M (x)=1:
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a) fo =3x—2x*+x42, [,(0)=xt—x+1,
Dw=xt—x*—4t+4x+1, f,(x)=x2—x—1;
¢ fi{0)=x2—0xr—2x7 -+ 1252 —2x | 12,
fo(x) =x*—5x2—3x+17;
d) f,(x) =2x*+ 3x*—3x*—Bx+ 2,
fxy=203+x—x—1;
e [, (x)=3x—5x*+4x2—2x 1,
Fs(0) =3 —2x* +-x—1;
B fi(x)=x54Bx* 9% 7x2 4+ 5x4-3,
L) =xt4 2+ 203+ x4 1,



580. CnocoGom HeompemefeHHBIX Xo3DPULHEHTOR NOAO-
Gpatk M, (x) u M, (x) TaK, urobes f, (x} M, (x)--f, (x) M, {(x)=1:

a) fix)=x—4x’4-1, f()=x"—32+1;

b) L (%)=, fo (0) = (—x)%

Q) fulxy=xt, fo () = (1—x)*.

581, Ilyets fi(M () +f,(x) VN (x)=08(x), rae &) —
Hanbonbii o6 aeanteds f, (x) u f, (x}). Uemy pasen
Hanbonpwni obiwui Aenutens M (x) u N (x)?

582. Tlopo6paTk MOJHHOMEL HalMeHbiliel ctenedn M, (x),
M, (x) Tak, urobni

a) (x*—2x°—4x? +6x-+ 1) M, (x) -+

\ + (2*—5x—3) M, (x) = x%;
by (x4 2%+ x4+ 1) M, (x) +
4 (1 4 x3—2x2 - 2 — 1} M, (x) = x> — 2x,

583. CnpelennTd NOJHHOM HauMeHBIIEH CTeneHu, Aaw-
Hit B ocTaTKe:

a) gx HpH JefeHHM Ha (x—1)® u 3x Hpu JAefeHnd Ha
(x—2)%

b) x2+x-+1 npu Aenennu Ha x*—2x°—2x2 4 10x—7
H 2x*—3 npu neneHud Ha x*—2x%—3x2 4 13x—10.

*684. Hafitn noaunomet M {x) v N (x) Tar, utolm

M +(1—x"N(xgp=1.

685, OraenuTh KPATHBlE MHOKHTEIW MTOJMHOMOB:

a) x8—6x*—4x* - 9x2 - 12x - 4;

b)Y x*— 10x*— 20x* — 15x—4;

¢) x6— 15x4 4 8x*+51x2—72x 4 27;

d) x*—6x* - 16x* —24x3 - 20x—8;

€) x'—xt— x4 —2x* L Bx2 -4y -4,

f) x7—3x®4-5xd—Txd - 7x®—Bxt + 3x— 1;

@) x84 2x7 4 Dx¥ -+ 6x® - 8x4 + 64° - 5x2 -+ 2x -1 1.

586. Hafitn wanGonpummit ofmuh ARejdHTENb M €r0 JAH-
HefiHoe MpefCTABJAEHHE AJA IOJHHOMOB [ M g HaA NoJjeM
GF (2):

) f=xtFxt41, g=xt-4+x241;

b) f=x4+x2+x+1, g=x-1;

) fexitx+41, g=xt4x*+1;

d) f=xt+x"+x, g=xt+x+1.

81



§ 3. Pasnomenne na AnHeldnne MHOKHTERH
H €ro npHMeHeHKA

B87. PasnoxuTs Ha MHHEHHEE MHOMHTENH HOJHHGMbL:

a) x*—6x2+11x—6; b) x4--4;
¢) x4 d-4x24-1;  d) xt—10x2-1,

*588. PasnomHUTh HA JHHeHHLIE MHOXKUTENH ITONHHOMBL

a) cos (1 arccos x);
b) (x +cos@+isin0)* 4 (x4 cos 8—i sin 8)*;
0) x7—Chpx™ =1 4-Ch xm 22—, - (— 1) Ci3.

B89. TlocTpouTh MOMMHOMBI HauMeHbLLIEH CTeNleHH C KOM-
NeKCHEIMH KOMMDHUMEHTAMH [0 ZAHHBIM KOPHAM:

a) apoitHOH kopeHb 1, npocreie 2, 3 u 14-i;

b) TpoliHoii KopeHb -—1, mpocThEe 3 H 4;

€) pBoiHOA KopeHb f, HpocTofi —1—1.

590. Pa3noxuTh HAa HENPHBOAHMLIE BelECTBERHBIE MHO-
KHTEIH TOJHHOMBI:

a) xt4-4; b) x*+27, ¢ xt+40 4241,

d) x2»—2x7+2; e x'—axt4-1, —2<a<C2;

fy xamfxn-1,

591. Hajity noauHoM HauMeHbIle#l CTeneHH, KOPHAMH
KOTOROTG ABJAKTCA BCe KOPHY M3 1, CTeNeHH KOTODBIX He
npeBOCXOIAT A.

592, TlocTpoHTh NMOMHHOMEI HAMMEHbille# CTelMeHH ¢ Be-
WeCTBEHHBMHE KODPHIHEHTAMH M0 AAaHHBIM KOPHAM.

a) XBofioi kopewb 1, npoctele 2, 3 u 144

b} TpofiHo#l Kopeub 2--3f;

¢} ABoiHO# KopeHb i, mpoctoll —1—i.

593. Hafith nanGonbmnit oSNl HeSHTENb NOJAHOMOB!

a) (x— 1P x4+ (x—3) x—4) u (x—1)*(x+2) (x+5);

b) x—1) (=D =D x*—1) u

1) (1) (1) (et 1
¢} (*—1) (2—2x+1) n (x3—1)°

*594, Haiitn wanboasiwnfl ofmui AefuTenb NOJHHOMOB
x*—1 u xn—1.

595. Hafltw wHauGonbuiuii o0liHE AeJHTEABL TOJHHOMOB
xm-a® u x*-4-a".
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*596. Hoxasarb, 4TO
_ =D (EE—=1...(x"—1)
Fom =y a1 om=7 =)
ecTh NOJYHOM OT X ¢ HeOTPHUATENBHLIMH KosdxbHUHEHTaMH
H HPOCTHIMH KODHSIMH.
587. Halitia HauBoaplpil oSmuil AenHTeAb NOJHHOMA M
ero TIPOH3BOJHOMA:

a) f ()= (x—1)° (x+ 1)? (x—3);

b) F () = (x— 1) (22— 1) (*— 1) (w1 —1%;

¢) fl)=xmtr—xm—yxm4- 1.

598. TlomunoM f(x) He mMeeT KparHblXx Kopnefi. Jloka-

34Th, 4TO eClH X, eCTh KOpeHb KpaTHOCTH & > 1 ana ypas-
HeHud f (u(x)) =0, To ypaBHeHHe f(m) =0 HMmeeT X,
L,(x) — yp v’ {x} - 0

KOpHeM KparHocTH k— 1,

Tlpeanonaraercs, uro v{x,)==0, v’ (x,)5=0.

599. JloxasaTh, u4To X¥» 4 x3+l L x3P+3  nmemuTCeH  Ha
x-Fx+1.

600, Korga x3#—x3n+1-L x3P+2 nmenuTcA Ha x*—x—4 17

601. TpH HakoM YCJHOBHH X3 - x35+1 4 x3P+2 negnrcq
Ha x*+x24 12

602. Tipn xaxoM YyClOBHH x**-Lx7--1 penurcst Ha
t+x+ 17

603, MNpy KaxKuX 3HAWCHHUAX M TOJHHOM f (¥} = (x - 1}" —
— x7—1 nenured Ha x*4x-F 12

604, ITpy KakHX 3HAUEHHAX M NONHHOM f (1) = (x + 1)™ +-
+x7 41 penntcs Ha x2-x--1?

605. I1pr KaKHX 3HAUEHHAX M NOJHHOM f (X} = (x+ 1)» —
—x"—1 penurcst Ha (x2—+x+ 1)%?

606. I1pn xakux 3HAUEHHAX /M NOAHHOM (X -+ 1)7 4 x7 -1
Zeaurcst Ha (x%+ x4 1)2?

607. MoryT sn nonvueMel (x + 1}*4+x" 31 u (x4 1)*
e xP ] penuTes Ha (24 x-L- 1)

608. [IpH kKakHX 3HaUeHMAX M NOJAHHOM X, (x™) HeauTcA
ua X, (x)? (X,—xpyroeoit moJIHHOM.}

Hoxazarb Teopemsr:

609, Ecar f(x® genurca Ha x—-1, TO Qe MTCA H Ha
xt—1,

610. Ecmn f(x®} menurca Ha {x—a)*, TO AeqNTCA W Ha
(x*—a")* npu as=0.

611, Ecnu F (x) =f, («°) + xf, (¥°) meaurca Ha x*4x--1,
T0 f, (x}) u f,(x) neastca Ha x— 1.
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*612. Ecnn nonnuoMm f(x) ¢ BeillecTBeHHBIMH KO3(duLl-
eHTaMH YAOBAETBOPSeT HepaBeHCTBY f(x)220 npnm Beex
BCLECTBEHHBIX 3HaueHHsX X, 10 [ (%) =[¢, ()]*+[9, (O],
TAe @, () M @, {x)— NOJHHOMB C BELECTBEHHBLIMH KOXpdH-
IHEHTAMH .

613, TMoaunoMm f(x)=ax"+a,x"~'+4...+a, HMeeT

KOpHH X,, ..., X,. KakHe KODHH HMEHT NOAHHOMBL
ﬂ) aoxn_alxﬂ-l ,_i_asxrx-!_ Ve _|__ (__,l)n an;
by e x"+a,_x" 14 ... -Fa,;
f(a) @) [}

c) flayt+=—x+5z %+ ... + - A
d) aux® 4 a,bxr- fa,bixn - L F-a,b??

614. Oapegenurs A Tak, 4TOOB OAMH H3 KOpHel ypap-
HeHus x*—7x--h =0 pPaBHAJNCA YIBOCHHOMY JPYTOMY.
615. CymMma IBYX KopHel ypaBHeHHA

2 — 2t —Tx 4+ A=0

pasHa 1. Onpenenuts .
616. OnpegenuTs COOTHOMIEHUE MEXKAY KOXDhOHLHEHTAMH
ypaeHeHHA x2 -+ px -+ g =0, NpH BHIOJAHEHUH KOTODPOTO X,;=
I

E— = I

Xy Xa
617. HaliTh cyMmMMy KBafpaToB KOpHe#l NOAHHOMA

MtaxtTi4- L 4,
618, Peutnth ypabHeHHe
taxritaxt 4 4a,=0,

3nas koadpHIHEHTH @, W @, H 3HAR, 4TO KOPHK ero obpa-
3YIOT apHPMETHUSCKYIO IPOTPeCcCHIO.
619. Jlana kpuBad

y=x'+ax®4+bx*+cx4-d.

Hafite npamyw Tak, wtobbl TOYKH nepecewenusa M,, M,,
M,, M, ee ¢ KpHBoOi#t OTCEKAIH TPU PABHBIX oTpeska: M M, =
=MM,=MM, [pu kaxoM YCJIOBHH 3Ta 3aLaya HMeeT
peiteH ne?

*620. CocraBurh ypaBHeHHe 4-f CTereHH, KOPHAMH KO-

i
TOPOTO ABAAKTCH o, =’ —x, -
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*621. CocTaBNTb ypaeHenue 6-ii cTenenu, MmMeioliee KOPHM!

Lo S 1L 1
atav _"il_a: —ai 1

l——

2

622, Pa3n0XnTh Ha JHHeH HEe MIOKHTETH ONHHOM XP — X
Han noaem GF (p).

623. Cpasuurh cBoGOIHBE u/aeHB NONuKOMa XP~'—1 W
€ro pasjIoMeHHR Ha JuHellnbie MHOxUTeNMH Hal noaeM GF (p).

§ 4. PaanomeHHe pauHoHaNbHOH ApodH
Ha npocTeflne

*624, Pasnoxurb Ha npocreftwsne apobu Hax nosem C:

x? . 1

) e ery Y e esae=9
) oA d) sy ©)
x—D{x2+1D° x—1" ¥—1

I Ll 1 . 1 -
f) x4+4 ¥ g) xh_1 + h) X"—'—l L]
. n! ,
f) x{x—1)(x—2).. (x—m) *
(2n)! . K) 1

) x(x2—-1){x*—4)., . (x2—n?) * cos {n arccos x)

*625. Pasnoxure Ha mpocreitiune 2poGu Hap mojem C:

X . i bx%.}-6x—23 .
N e P ot 9 e ey
1 . 1 . ! .
d) (xl‘:r )2 ’ e) m (1_ x}n ’ f) (xz-__ a2)n ] a:;:’:O,

Elx)
8 wrers W fap
rae f (X)) =(x—x) (x—x;} ... (x—Xx,) —NOIUHOM, HE HMelO-
iyl KpaTHEIX KOpHeH, ng(x)—no.nunou, CTENMEHB KOTOPOTQ
MeRbe 2n.
*626. Pasnoxurs Ha npocreitmive ApoGH Han nosem R:

! 2 1
) 5—7 b gy 9 prw g d)x‘+-27'

e) ;;‘ZT:IT[' m<2n—|—l,
) mfl—Jrl m< 2n+1;
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xim

1
g) x%n___l ; h) x2n+l ] m<n;

. i
Y sErvEEs e

627. Pasnoxurs Ha npocteiiine npo6u Hax noJtem R:

b) 2x—1 .
FOFDTE LD

(xsn _ 1)2 ‘

x Ll
A EFDEF
¢) = d)

W=

628. Ilyets ¢ (x)=(x—x,) (x—x,) ... (x—x,). Brpa3uTs
gepes ¢ (X) CyMMEL

A : ~
) Ysri DY o Mo

*629. BHUHCAKTD CIEAYIOIME CYMMEI, 3HAS, UTO Xy, X5y +
CYTb KOPHH NoJHHOMA ¢ (x}):

{ 1 1 -

2) 2—x; + 2"x, + Ty @lx)=x"—3x—1;
1 1 1
b
! Tanrr T et
PX)=x*f22—4x - 1;

1 | 1 1

A2 41 T A2l | S—2x 1

@{x)=x34-x2—1,

z
xs—3x, -2

c)

630. Pazaomurs
nem GF (p).

—F—5 Ha npocrefitine ApoGH Hax mo-
§ 5. Hurepnoxsiuns

831. IMoabaysce cnocofoM HEOTOHA, MOCTPORTE HOJTHHOM
HauMeHbUIEH CTeNeHH o AanHol Tabnvue 3HaueHHIT:

xlo1234 x|—10123
a) i D) ;
Fol 12346 f(x)‘ 65032
9 25
x 11 -4 x,123 46

¢)

747
fal1 223 f(x)\561—-410'
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632, TTocTpouTs noJAMHOM TO 3afanHol Tabawie 3Have-
HHH, nonb3yscek dopmysoi Jlarpansxka:

x| 1234 x,lz‘—l—i
gyl2143 y|12 3 4

*633. Haiitn [ (x) no taGanue 3uauewuiis

X 18!83...8,:_1

*

PIEE . ak=cos%+ism
X eaa il

634. IMonunom f(x), cTemeHL XKOTOPOrc He NPEBOCXOUUT
n—1, NpHHUMAeT B3HAYEHHN Y, Yo, «» ., Y, B KOPHAX n-#
crenenn u3 1. Hadra f(0).

*635, HoxasaTe TeopeMy: RIS TOro 9tofhl

F) =+ [F ) +F )+ o+ ()]

Ang MoGoro MOARHOMA f(x), CTENeHB KOTOpPOro He NpeBoc-
xonnt n—1, HeofXomaMO M JOCTATOuURO, 4YTOGH TOUKH X,
Xy, +. ., X, OB DACTIONIOMNKEHBI HA OKPYMHOCTH € UEHTPOM
B X, U JeJHJIN ee Ha paBHHE YacTh,

*636. Hoxasarh, 4TO eCJH KOpPHH

Xy Koy oo vy Xy

IOJIHHOMA ¢ (X) BCE Pa3AHUHEL, TO

E (x =0 mpu O<{s<{n—2.
i=1 ¢

n =1

637. Haittu cymmy E—-[-’%;}— (0603HayeHUs] TaKHE e,
i=1 f
KaK H B 3ajaue 636),
638. BrieecTH HETepnONALMOHHYIO $opMyay Jlarpanxa
MOCPENCTBOM pElleHHA CHCTEMBI YpaBHeHHH:

o tax, + ... +a, xit=y,
a,+ax, —|— - +an_,x2“ ——yz,

au+a1xn+ b +an 1x§ 1‘_';5’;3'
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TTocTpodTe NMOAHMHOM HaMMEHLIIEH CTelleHH no TaGande
3HAYeHWH:

*839, x|0 1 2...n 840, xfo 12...n

y‘.l 2 4... 9

*641. Hafitu nonawHoM crenedd 2n, pawommit npu jene-
HRM Ha x{(x—2)...{x—2n) B ocTaTke 1, a mpHu Jde’eHuH
Ha (x— 1) (x—3} ... [x—(2n—1}] B ocTaTke —I.

*642. [locTpouTs noanHOM HaMMeHbLICH CTeneHu no Tab-
JHLe 3HayeHUH

y|l a at...a®

x|12 3 ...n

.

L 1
¥ T 8§ o w

643, Pemunte npefbinyinyto 3afgady npu n=p-—1 Hag
noaem QGF (p).

*644. Hafitu monusHoM He BHIUe {#— I)-f crenenn, ynoe-
JAETBOPAWMIAY yeNOBHW | (x}=1/(x —- 2) B TOuKax x, X,, -..
Pve Xy, Xpa, i=1,2, ..., n,

*645, Jlokazate, U0 MOAUHOM cTemedu &k <{n, TpHHHUMA-
OIAR 1166 3HAYEHAN npU A+ | 00CHeLOBATENBHEIX HETHX
SHAYEHHAX He3:BHCHMGOH NepeMEeHHOH, NPHHHMAST Lejbie 3HA-
yeHHst MPU BCeX IebIX 3HATeRUAX He3aBUCHMOH nepeMeHHo#.

*646. [lokasarth, UTO NOJHAHOM CTelleHH #, TPHERMAOMUA
uespie 3navenusa npn x=0, 1, 4, 9, ..., n?, opunumaer
Hesble 3HAYEHHWA MPH BCeX KBAJpaTaX HATYDPANBHBIX UHCEM,

647. Onpezenu1p MNOJAHHOM NepBoOi cTemedu, npubJau-
WeHHO TPHHUMANWRA TaGnuuy 3HaueHHd

x’ o 1 2 3 4
y|2,1 25 3,0 3,6 4,1

TAK, YTOOB CYMMA KBaIpaToOB NOrpeliHocTel Onljia HauMeHb-
ek,

648. Onpejenure NOMUHOM BTOPOH CTENeHH, npubaH-
KEHHO npuHHMAloUft TaGAuIy 3HAUeHHH

x]O 1 2 3 4
yl1 14 2 27 3,6

TAK, 4TOOH CyMMa KBaApaToB NOTpelHoCcTed GhL1a HAMMENb-
e,
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§ 6, PayuonanbHble KOPHU TOAHHOMOSB.
NMpusoaumMocTs 1 HENpUBOAKMOCTD Haj noaem Q
i Haa noxnem GF (p)

649. Hokasartk, 4To eciu —E———HECOKpaTHMEiH panHoHA/ b

Haf 1poGh, ABAAKILAACA KOpHeM noauHoma f(x}=ax” 4
+a,x""14 .. 4a, ¢ neanMi KoxpdHuHeHTaMH, TO:

1) g ectv penntens a,;

2) p ectp jeaurens a,;

3} p—mg ecTb genuTens f(m) npu moGom uUeOM M,

B usactHocTd, p—g ecTb geautens f(l), p+g— nenu-
Tenb f{—1).

650. Hafttn pauwonansible KOPHH TOJHHOMOB:

a) x*—06x2+ 15x— 14;

b) x*—2x3—8x*+ 13x—24;

¢y x5—7x3—12x2 - 6x 4 36;

d) Bt 19x* —7x2—26x 4 12;

e) 24x*—42x3 —T77x? + 56x 1 60,

f) x*—2x*—4x3 4 4x*—5x+6;

g} 244+ 10x8 —x*— 19x2—Bx 1+ 6;

h) 10x%—13x% 4- 1652 — 18x— 24;

i) x*4-2x*—13x*—38x—24;

P 2084+ 3x24-6x—4; k) 4x*—T7x2—5x—1;
1) xt-4x3—2x2—12x349;

m) x5 x4 —6x3— 14— [1x—3;

ny x*—6x% 4+ 11x8—x*— 18x*4- 20x—8.

*651. JlokazaTe, 4YTO TOAHHOM f (X} C UeJkiMH KoadxpH-
LMEHTaMH He MMeeT UeJblX KopHe#, ecan f(0) u f{1)—mue-
YeTHhIE THCAA.

*§52. [lokasaTh, uTQ €CJAM TOJHHOM C LEJABMH Ko3t-
dunHeHTAMH NPHAHMAET 3A3YEeHUA =41 TpH ABYX UedHX
3RA9CHAAX X, H X, HE3aBHCHMOH nepeMeHHOH, TO OH He HMeeT

AUHOHAJbHBIX KOpHEH, ecanm |x, — x,|> 2. Ecan e
rxl—x,, |52, TO paUHONANbHBIM KOPHEM MOXET OHTb TOABKO
"12'(-"1 + %)

JlokasaTh HempUBOAMMOCTD HAX moseM Q MOJAMHOMOB;

*633. a) x*—8x'+ 12x2 —Bx+2;

by x*— 1234 36x—12; ¢) x*—x2+2x+1,

*654. X, (x)=f§-:T'», p— HPOCTOS MHC/O,

3 4
!

R __
*855. X, (x)m—:k_l—l, p— IPOCTOE YHCAO,
x —_
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*656. [lokasaTs, 4TO NOAHHOM f (x} =g %" +ax"~1 ..,

+a, ¢ UuedbpiMr KOMpPHUMEHTAMH, HE  HMELUH
pauMOHANBHEIX KOpHeH, HempHBoAMM Hax Q, ecqm cyllecT-
BYeT TAKO® HPOCTOE YHCAD p, YTO g, He AeMIUTCA Ha p;
@y, O3, ..., 0, ALNATCA Ha p 1 @, HE JeNHTCA Ha pP.

657, Tlycte f(x)—noannoM c nenoiMH KosthduuueH-
TaMH, At KOTOPOTO CYMIECTBYET TAKOE NpOCTOE 4HCID P,
UTQ &, He JEJIUTCH HA P @pyy, Qppgy « - -y &, JEJAATCH HA P H G,
He nenurcea Ma p*, [{okasarth, 4To TOrAa f{x} UMeeT Hempu-
BOAUMHH Haj @) MHOXHTENL ¢renedy =n-—k&.

658. CocTaButh TabnuIly HENPHBOAUMBIX NOJHHOMOB, A0
MATON CTEeMeHH BKJIOUHTENbHO, Hanx najem GF (2).

6569. CocTaBuTh TaGNHIly HENPHBOZHMBIX TTOJHHOMOB, A0
TPeThedl CTeMeHH BKAOUUTENsHO, Haja nosem GF (3).

660. JlokasaTb HeNpPHBOIMMOCTEL HOMHHOMA X° —+ 2x3-f
+3x*—6x—5 Hax nonem Q, BOCIOMb30OBABIIHCH PeAYKLHEH
no MogyJaw 2.

*661. okasaTh HENpUBOJUMOCTL HOAHHOMA X°—O6x34
+2x*—4x 45 vag noaem Q, BoCTONB30BABIINCE pelyKUHEH
no MogyJaaMm 2 u 3.

662. Mokazath, wTo noanHoMsl X4 (x) 0pu d|p—1 pas-
A4araloTca Ha JuHedHbie MHOMUTENH Haa mogem GF (p).

663. Mloxa3aTp CYIIECTBOBaHHE NEPBOOGPA3HOTO KOPHA
(p—1)-ii crenenn u3 1 8 mone GF (p).

664. Tlyctb f (x) —HenpHBOAMMBIA TOMHHOM Hal NOJAEM
GF (p). Hokazatb, uro moaunome f(x), f(x+1), ...

-, f(x+p-—1) 6o monapHo pasnuynbl, AHGO BCE COB-
11anaioT.

*665. Joxasath, Yro NOAHHOM f(x)=xP—x—a npH
a0 (mod p) nenpreoaum Hax nonem GF (p).

666. MetoZoM pa3ToMeHHA HA MHOKHTENU 3SHAYEHHH
NOJMHHOMA TIpH UeJdBlX 3HAYEHHHAX TIEPEMEHHOH DPa3NOKATDL
Ha MHOMMHTENJM NOJAMHOMBL HJIH J0Ka3aThb HMX HeNpHBOAH-
MocTh Han Q.

ay x*—3x*+1; b}y x* 4+ 58 —32—0x41;
¢) xff3x2- 202 2x -1 1; d) x*—xd3—3x2+2x 42,

667. Hokas3aTts, 4TO NONUHOM HeTBEpTOH CTENeHH x*-+
Jax?+bxt4-cx+—d ¢ neasMd xoxdbiduiedraMu HenpuBo-
AuM Hag Q, ecniu oM He HMeeT lejbiX KOPHeH H He AenHTCH
HH Ha OJHH H3 NOJAHHOMOB BHMIA

, cm—oem?

r S,

' de-m?

x—+m,



rne m—paenurenab uHcaa d. TlonuHOMB ¢ APOGHBIMH KO3(-
dunyenTaMy MOXKHO He HPHHHMATE BO BHumanume, Hcxaro-
YyeHne MOTYT IPEACTaBHTh [OMHHOMbl, KOI(PHIUEHTH] KOTO-
PHX VAOBJIETBOPAT yCI0BHSAM: d =k, ¢ =ak.

668. HokaszaTb, UTo NOJKHOM HATOH CTeneHd Xx®--axt4-
A-bx® 4 cx? 4 dx e ¢ uensmMs KoappHIIHeHTAMH HENPHBOAUM
Ham Q, eclH OH He HMeer HeNHX KOpHed H He NeAHtcs HH
Ha OJHH H3 MNOJHHOMOB € UEJBMH Kos(pulneHTaMH BHIA

am?—em®—dn - be
Xt m3—-p? J-ge—dm X +m,

éa
rae m—AeluTent e, n=—-.

669, PazjsoxHTh Ha MHOMHTENH NOJHHOMBH HJAH J0Ka-
3aTh HX HENpPHBOIMMOCTh Haj @, Noab3ysack 3ajauaMu
667, 668:

a) x1—3x3+2x2+3x—9;

by x*—3x%4 2x24 22— 6,

c) X +H4x3—6x2—23x—12;
d) x% x%—4x% 92— 6x6.

670. Hafitu sBce npHBoguMule Haf {) NOJHHOMBL BHAA
x04-ax*-Lbx+ 1 c uensiMH @ M b.

671. Halith HeoGXoauMble W NOCTATOUHEIE VCJIOBHSA ARH-
BognMocT Haj Q monmHoma x* -4 px*--q ¢ PALNOHAMLHBIMH
(ObITE MONKeT APoGHBEIMH) KoapdmuueHTaM,

672. JokazaTh, 4YTO ANs TpHBoANMOcTH Haa Q noan-
HOMA HYETBEPTOH CTEIEHH, He HUMEIUWIero pauHOHAALHBX
KopHel, HeoOXoAMMO (HO He JOCTATOUHO} CYLIECTBOBAHHE
PALHOHAMBHOTO KODHA KyOHYECKOro ypaBHeHus, NoJydalo-
werocs OpH pemeHud no crnocoly Deppapu.

*673. JlokazaTe HENMpHBOAMMOCTE Haj @ IoJHHOMA
f(x) ={x—ay) (x—’az) v x—a)—1 ay, ay, ..., 2, —pas-
JHUHEIE MexIy cofofl uednle yucja.

*674. JloxasaTe HenpuepoaRMocts Haa @ HOMHHOMA
fX)=(x—ay)(x—a,) ... {x—a,)+ | npx pasTHUHBIX MEXKIY
cofofl nenwx a,, a,, ..., @, 3a HCHKJIOYEHHUAMH

(r—a) (x—a—D{x—a—2(x—a—3)+1=
=[(x—a—1) {(x—a—2)—1]°

(t—a)(x—a—2)4-1=(x—a—1)
Bl



*675. JoKazark, 4TO €CAH TOJHHOM R-H CTeNCHW C Iie-
JRBIMH  KO3ppHEHEHTAMH MpHHEMaeT 3HayeHus =1 Gonee
ueM NpH 2m uesBlXx 3HauEHHRAX nepeMeHHol (n=2m HIu
2m+1), T0 oH HenpHBOAMM Hag Q.

*§76. Jlokazarts HeNpuBOAMMOCTE Haj @ noJHHOMA

[ =(x—a)k—a)... x—a)+]1,

ecafl dy, dy « . ., 8,— PA3AHIHLIE MeXKAY c000il Lenbe YNCaa.

*677. Jokasarb, 4TO NOJMHOM [(X) € UENBIMH K03(dn-
IHeHTAMH, NPHAKMMAIONA 3HayeHHe -1 Oonmee ueM npH
TPEX UENBX 3HAYEHUAX HA3ABUCHMON NEpeMEHHOH, He MOXeT
NMPHHKEMATDL 3HAUYeHHEe —] Npy LeBIX 3HAYEHHAX HE3aBHCH-
MO TnepemMeHHOH.

*678. IloxazaTh, 4TO MOJHHOM M-H CTEMEHH € LEABIMU
Ko3pdHLUeHTaMH, NPUHHMAKUIHA 3Havenusn —=1 GoJee uem
NpH n/2 Ue/bIX 3HAUEHHSAX He3aBHCHMOI NepeMeHHON, HempH-
pogHM Hax @ npu npu nzz 12,

*679. HoxazaTh, YTo €cAM TOJAHHOM € LeNBIMH Kos(du-
uneHTaMH ax®4-bx-+41 nenpusogum Haa L, TO HenpHBO-
AHM W MOJHHOM

ale (0} +be )+ 1,

the ¢{x)={x—a,) (x—ay ... (x—a,) npu n=7. 3aecs
a,, 4, ..., 0, — LeJBle, Pa3jHuHBE MeXLY coboll uucna.

§ 7. CpaBHEHUA B KOABLUE MNOJHHOMOB,
Anrefpanueckue paclHpeHus

*680. Buinoawutk paefictera B Koanne Q[xl/¢ (xnaccos
BhiyeToB Koabma Q[x] no moaymio @):

a) (F+x+ 13 p)=x—1

b) 222, ¢ () =2 +x+1;
1

) gy ¢ {x) =x"—2;
1

d) AEwE @ (%) =x"

68]. Ycramosute maoMmopduam momei Q(3/3) wu
Qx]/{x*—3).

682. YcranoButh naomopdmam xonbua @ [x}/(x2—3x--2)
H Kosabua, ofpa3oBaHHOTO napamu (@, b)) paNMOHAALHWX
yHces, ¢ NOKOMAOHEHTHLIMH CJAQMEHHEM W YMHOXEHHEeM,
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*683. Ilycts f (x) =ax" f-ax" '+ ... +a,. B xoabue
K[x}/()), rtne K—wnekoropoe mnose, Bupasuts A, nuneiiso
yepes ?\.,,.13neca ho=a,, A=aux'+...+a, i=12 ...

voy n—1,
*684. MCcKaIOYHTH WpPpPaunOHAJBHOCTE B 3HaMeHarese:

2 77 08— B+ 1 =0
)a”—3a-l
o4 217

1

O 7w gy
| 7

d ! . g — .

) 1+ 24214 t—y 2 44/ 2
1 1

f —._._:; _—

" Tovrovs P ey,

*685. CocraBHTh ypaBHEHHE C DPalUHOHANBHEIMH KO3d-
(uLHeHTaMU, KOPHEM KOTOPOTO ABJASIETCA Al

at+ o+ 3ad-4=0;
ot—eaf 2041 =0;

a A=at+4at+1, ot —a—1=0;
by A=a?41, of - 2ot - 2 = 0;
¢} A=2—af, o —ol—20 - 1 =0;
d) A=a*--2, ot —2 =10,

e) A=c*tattatl, at—od—att1=0.

686. CocTaBHTE ypaBHeHMe ¢ pAIHOHAMBHEIMH KO(dH-
LHEHTAMH 1A % H BBIPA3UTH oL Yepes A, €CJH 3TO BOIMOMKHO!

a) A=otdq, at—a-F2=0;
b) A=watda, o — 3o 1=0;
c) A=at 4ot +3a—1, a4 5034 6at—1=0,

687. Tlycte L-~—pacwmperue noas K =GF (p), conep-
Magiee p™ sneMenToB. J[0Ka3aThb, UTO BCe 3JeMeHTH! noja L
YAOBJETBOPSAIOT ypasHenyuw x*"—x=0,

688, Ilyers f(x)—HenpupopuMbii TONHHOM CTENEHH M
Hag noneM K =GF (p). Hokasarb, yTo OH eCThb ZeafTedb
noauHoMa xXPT—x,

680. INyets B HekoTopoMm mode L XapakTepHCTHKH p
nonuHomM XP™— X packIaApiBaeTCst Ha JHHef Hple MHOXHTEAY,
HoxasaTh, 4YTO BCe KODHH 3ITOTO IOJHHOMA NONMApHO pa3-
JUYHBL H o6pasyioT novie,
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690. Ilycrp Xpm _I—prrosoﬁ nojuHoM, Jokasats, uro
BCAKHHA ero Hemp HBOILHMBIH MHOMHTe b Raj moaeM K = GF (p)
HMEeT CTEeNeHh #1.

691. Jlokasath, UTO CYLIECTBYET OAHO H TOABKO OJHO
(¢ TtouHOCTBIO 0 W30MOP(H3MA) HOJME U3 p” HMEMEHTOB
(ono oGosnauaerca GF (p™)).

692. Tlopcuurathk uMco HenpuBoauMuIX Haja K = GF (p)
NOJMHHEOMOB JAaHHOH CTeneHH.

§ 8. CummerpuuecKkHe MONHHOMBI

693. BripasuTb uepe3 OCHOBHLIE CHMMETPHYECKHE MOAH-
HOMH:

a) x3 4 x5+ x3—3x,x,%,;

b) xyx, +xx3 + X%y = X1X5 - %355 4 555

c) xt+ xf 4 xd— 2xhd—2xEeE— 2x2x3;

d) i+ aiad - odxd + i + 19 - a3

e} (X, 4 Xp) (%) + X5} (X3 £ Xy);

f) (x4 x3) (o} 4+ x3) (34 x3);

8) (2%, —xy— %) (20— x; — %) (2, — 2y — X,);

h) (2 — 5,)? (5, %,)° (1t — % )2,

694. Bripasutb uepe3 OCHOBHHE CUMMETPHYECKHE (M-
HOMEI!

a) Xy x,) (g 4 29} (g - 20) (a4 x5) (g + xg) (x5 12,01
b} (200X, = x5x,) (x5 4= x,%,) (xy %, 4 x,%5)5
¢) (X xg—xy—2,) (0, — X+ Xy —x,) (x;— x5— X3+ x,).

695. BplpasuTb Yepe3 OCHOBHEIE CHMMETPHUECKHE II0JIUs
HOMBEl MOHOTEHHEIe TOJIMHOMEL

a) xi+...; hy xixgx, + .03 o} xixixy+ .3
b} xt+.. i) x4+ .. p} 3+

c) dx x4 .. i) x4 Q) 2, + ..
dy xix3+ ... K) xi+..; r) x4
ey xie,+ .. 1} xixdxgx,+...p 8) xix, ..
hya+.. m) Axig+ .. t) xf+...

gy xixin, 4+ .. n) xXix,x.x, 4 ...3

696. BrlpasuTh uepes OCHOBHEIE CHMMETPHTECKHE MOJH-
HOMB! MOHOT'€HHKIH HOJHHOM

xpeg . xS,
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697. Bupa3uTb uepe3 OCHOBHLIC CHMMETDHUYECKHE MNOJIH-
HOMBIL!

Xy X Xy, X3, Xg , X1,
a) x2+xs+x,+x1+x2+xs'
b) (J"l—"-*'z)k_l_("cz“xs)2 {xs—x1)? .
X1+ xa X3+ %y xypt-xy ’
Xy X3 Xy i | Xz X3
¢) (J‘x+-’fs+xs) (-’Ce +x3+x1) ’
698. Bripasuth yepe3 OCHOBHEIC CHMMETPHUGCKHE HOJH-
HOMEL:

!. L X
A X5 D X 9 X
tef
699, BHMHCTHTD CYMMY KBaJpaTOB KopHell ypaBHeHHs
0 F2x—3=0.
700. BHYHCAUTH Xixy 4 x x3 A xdag - x, x5 - x3xp + xpxd
OT KOpHell ypaBHEHHA x*—x*—4x--1==0,

701, QOnpefenuTh 3HaYeHHe MOHOTeHHOH CHMMeTpHYECKOH
PyHKUUHH

XK, X+
OT KOpHEH ypaBHeHHA
a8 —2x2—3x++1=0,
702. BoigncnHTh 3HAYeHHE CHMMeTpHYecKoH GyRKLUH
OT KOpHell ypaBHeHHA f (x)=0:
a) xix,+..., f(x)=3x*—0bx*+1;
b} xixi 4. .., Floy=3x0—2x*+ 224 x—1;
€} (x5 -F X%y -+ x3) (03 4 XX + X3) (%5 + Xp%, +X0),
f(x) =5x%—6x*+7x—8.
703. Bripasutb 4epes Ko3xpULHEHTH ypPaBHEHHA
gt taxtt-ax+a,=0
caefylouye CHMMETprYeCKHe (QyHKIIHH:
a) o {X;—X,)% (X;—X5)? (Xa— x)%
b) ag (X — xu25) (33— x45) (5 —x,%,);

(xy—xs)® | (o —xa)® | (xg—x5)% |
) XX + X1X3 xsxss !

d) @ (x4 x320, + X5} (X3 + w05 -+ X3} (23 + 2%, + 4D
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704. Iycrs x;, %,, ..., X,—KOPHHU NOJHHOMA
x*4-axt i 4., 4a,.

JoKazats, Y4TO CHMMETPHYECKHH MOJUHOM OT X,, Xp, « 14
..., X, MOXHO IPeJICTaBHUTh B BHAE NOJHHOMA OT X;.

*705. Ilycte @, (x,) €cTh R-if OCHOBHON CHMMETpUMECKHH
NOAHAOM OT X,, ..., X,. BIBeCTH U3 dOpMYAB {CM. pelieHune
sajzaun 704)

O (N} = Fa—xifpor oo A (DT (- DR

tbowyny Heorora  s,—fySpart ..o+ (— 1) Heys +
(—l)*kfk:O CBASHIBAIOLIYID CTENEHHBIE CYMMBI §, =

= x%- .. - xf ¢ OCHOBHBEIMM CHMMETPHUYECKHMH TOJNHHO-
MaMH.

706. Hailtu Bripaxenue pias s;, S, S,, §;, 6, YEPe3 oC-
HOBHE!€ CHMMETPHYECKHE MOJHHOME, HOb3YACh GOpMYyIaMH
HrioToHa.

707. Buipaszute f,, f5, f4s Fsr fo WEpE3 CTENEHHHE CyM-
MBI §,, S,, ..., NOAb3ysck dopmynamu Heiorona.

708. Haltu cyMMEl 5, OT KOpHeH ypaBHeHHsn:

a) x*—4x* 4+ 3¢ —4x2+x+ 1=0. Hafitn s,.

b) x¢—x3—1=0. Haiitn s,.

¢) x*—3x+4+1=0. Halltu s,,.

709. Haitty s, $,, ..., 8, OT KOpHeR YpaBHEHHA

xn-1 -1
AT T =0,
710. Haitu ypasHerus n-#i cTelenH, 440 KOTOPHIX
5i=85=...=5§,.,=0.
711, Haiitu ypaBHCHHS n-H CTeleHH, ANA KOTOPHX
§,=83=...=85,=0.
*712, Buipasuth (%;+x,)* uepes cremeHHbe CYMMBL,
<y
*713. Bupasuts Q) (x;— x;)* depes CTEHEHHbIE CYMMDI,
i

L1 0 ... 0
. H v ... 0
*714. Hoxazare, vto s,=|3f; f, f. oo 0.

bfs For fos - fo
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s | 0 ... 0

L 15 & 2 . 0

715, Hokasath, uro fj,;=F S, 8, s 3 . o,
Sh sk-l sk"’% IR 1Y

xh xn-iopn-a ]

5 1 o .., 0
716. BhuucauTh onpeaenurenn |S, 8 2 0

Sp Sp—1 Sp—g - B

717. Hafitn s, or ropreit ypapnenns X, {x)=0.

*718. Jokasats, 4to f,, f,, fa, [os [o ¥ o OT nopHedi
noaudoMa X, (¥) MOTYT IPKHUMATL TONbKO 3Havenun On 1,

*719. BLMBCJINTL CTENEHHEE CYMMH S, §,, ..., S, OT
HOpHEH ypaBHeHHRA

x*+a+byxr (gt ab b xm 4L,
oo H(@arth - b7 =0,

n

§ 9. PesyabTanT ¥ AHCKPUMUHAHT

#720. Jokasarb, YT pe3yJbTAaHT NOJHHOMOB
fix)=x"Fax* ... +a, u @x)=bx"+...+}b,

paBeH ONPENEHTENIO, COCTABIEHHOMY H3 KO3{XhHUKEHTOB OC-
TATKOB NPH AedernH @ (x), x9(x), ..., x""¢ (x) Ha f(x).
Tpenano/iaraercs, 4YTO OCT4TKH pacMONOMEHH B TOPsaKe
BO3pacTaHNA cTeneell x (cnocol Ipmuta).
3ameuanue. OCTaTok rp(x) npH LeneHHH xF~1g (x)
Ha f{x) paBeH ocTaTKy NpH JeJeHHnM xr,_q(x) Ha f(x).
*721, HokasaTb, YTO Pe3yAbTART HOJHHOMOB

Ji)=aux +ax*-14...4a,

ex) =bxr+bx""i4 .., -+ b,

paBeH ONpefesHTeNI0, COCTABNEHHOMY W3 KosbduuHEeHTOR
NOAHHOMOB (n— 1)-# CTeneHH (uiu HHKe)

Py (1) = {ap0* 2 +axf 4 ey @ () -
— (b Al by L by ) (),
k=1, ..., n {enocoG Besy).
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3aMeuaHHe.
B, = —bf, Vp=xPpo;+ a1 9—-Dy_sf.
*722, Hoxaszarh, UTO pe3yNbTaHT ROJHHOMOB
fx)=apx"+ax""t+...+a,

@ x)=bux?+b =14 ...+ b,

NpH 7 > /M paBeH ONPEISINTEeNI0, COCTABASHHOMY H3 KO-

adbunuenToB MOJNHHOMOB He Bhlllle (n-— I)-i cTenmeHu j, (x),

onpefeNeHHbIX 10 (hopMYyJIan:

Y (X} =xF=Lep (x}) npu 1<h<Kn—m;

e (%) =

= (@Rt ATl g R e} X7 (X) —
—{bgxrmrr Mol L bkt b by ime ) [ (X)

(MONMHOMBI ), PAaclmoJIaraloTCd B AOPSAKE BO3PACTAIOLIHX

cTeneHe x).
SaMeuaHne.

xn-m-i-l:aoxn-mq) (x)_btlf (X),
Y= X%k 1T Lot =15 " P (X} — B sy f (X}

npu B>n—m-+1,

723. BHUHCHUTE Pe3VRbTAHT NOAHHOMOB!:

a) 2 —3x*42x4+1 u 2x°—x—1;

b) 2x3 —-3x*42x+41 u ¥4+ x+3;

¢) 2 —3xt—x+2 u o —2x*—3x-+4;

d) 33 4-2x24+x+1 u 234 xb—x—1;

¢} 2xt—x8+3 H 3x®—uxt4-4;

£ aper+4a,x+a, H byx*4-bx b,

724, TpyH KakKoMm 3HAYEHMH A HAONMHOMBI HMEHOT OBIIHE
KOp€HB!

a) »*—Ax+2 wxtixt2;

b} x*—2Ax+ A% B x4+ A 2

¢) ¥*+Ax2—9 wu x34+hx—3?

725. Hcknoudrbh x u3 CHCTEMBl YpPaBHEHH:

a) x*—xy—+yt=3, Xy -+ xy* =6,
b) xt—xy—y*+y=0, B px—yre-1=0;
e) y=x"—2x*—06x+8, 1=2x3—8x*+5x+2.
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726, Peiuuth cHCTeMul

a) P —Tay 44524+ 13x—2y—3 =10,
—14xy 4 9x2 - 28x— 4y —5=0;

b} y*+x*—y—3x=0,
yp—O6xy—x2+ lly4+Tx—12=0;

¢) Syt —bxy+5x2—16=0,
yr—xy+2vr—y—x—4 =10

d) g+ (x—4)y+x2—2x4-3=0,
Y=o+ (x+7) g4 x0—x2—~5x -3 =0

e} 22 —dyy*— (2x*— 12x 4 8} y -+ 2% 4- 642 — 16x = 0,
48— (3x - 10) y*— (du*—24x - 16) y— 327 +

4 22— 12x -4+ 40=0.

727. Onpegenurs pesyNbTART NOAHHOMOB
axtax" ... +a, u ex" 'Haxti4 ... 4a, 1

728, Norasate, 910 R{f, -9 )=R(f, @:)-R(f, @5).
*729. Haitte peavapraar noawHomos X, u x»—1,
®730. Hadfitn pesyasTanT nonuHoMoB X, H X,.

731. BHUYHCIHTE AHCKPHUMHHAHTHI (OJHHOMOB!

a) x¥*—xt—2x+1; by 3+ 2x2+4x41;

¢) 3x3 4 3x24+5x+2; d) x0—xt—3x2 x4 13

€) 2xt —x®—4x2 - x} 1.

732. BeuMcANTE AUCKPHMHUHAHTH NOJHEOMOB
a) x*—Dbax®+5atx—b; b} (2*—x+1P¥—7 (x2—x)Y
c) ax¥-~bx?4(b—3a)x+a;
d) pr—hx? -3 (h—4) 2 —2(h—8)x—4.
733. Ilpy KakoM 3HaYeHHH } MOJHHOM HMeeT KPATHHIQ
KOpHHU:
a) x*—3x+A; b) xa—dx+A;
¢y x*—8xt - (13—A)x— (64 2)1);
d) st—4xd+(2—My x4 2x—27
BBUHCAHTE ARCKPHMUEAHTH NOJMHOMOB)
734. x*"+a.
*735. x*+px--q.
*736. a ™t -Fax” 4 a,.
737. 3HaA AUCKPHMHHAHT MOAHHOMA

X"+ QX"



BaliTH JHUCKPHMHHAHT NOJIHHOMA
G X" -, "t .

738. Toxasarb, 49T0 AHCKPHUMHUHAHT TOJHHOMA YETBEp-
TOH CTeHeHH paBeH AMCKPHMHHAHTY ero peso/bBeHTH Pep-
papu (cM. 3anauy [74).

739. Hokasats, 4TO

D((x—a)} () =D (f (N [f (@]
*74). BalyHCJHTL RUCKPHMHHAHT NOJHHOMA
P b S
*741. Bol9HCIHTE AUCKPHMHHAHT MOJMHHOMA
xt4axt fax" i ... Ha.

742. lokasaTh, UTo AHCKPHUMHHAHT [pPOHU3BElEHHA ABYX
HOJMHOMOB paBeH IPOH3BEAEHUIO AHCKPHMHMHAHTOB, YMHO-
WEHHOMY H4 KBAJApaT MX pesysbTaHTa.

743, Halltu AuCKpUMHHAHT MOJHHOMA

"
* —1
pm-d._l *

Xpn=
*744, Haftrn AHCKPHMHMHAHT KpPYyrosoro noAHHOMa X,.
BuyucAKrs AMCKPHMHHAHTH AOJHHOMOB:
»745. E,,-=nt(1+i+l"_’2+... +$)
a{a t) At
._l_a{a--l} (a—n-l—!)

i

*746, F,=x" + xnr 4

xt
T
Tf—eg—— (nonukom 3dpwmura).

*748. P, (x} = (—-l)"e"mél {nonmroMm Jlareppa).

*747. P, (x) =(— 1)

*“749. 2cos (n arccos —) (moaunoM Yebsiwepa).

2

1
" | =
*750. P (x):: (l+xl)ﬂ+l _w.

dx
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a-+ L d° T_L £2
151, P, (x)=(— (1 4x9) T _¥I¥e

di®
- ()
= > dt \e
*¥782. P, (x)=(— l)rx2m+te —
¥753. Ha#iTy MaxCHMyM JIMCKPHMMWHAHTA MOAWHOMA
x*4-aqxt-i4 ... +a,,
BCE KOPHH KOTOPOTC BEWECTBEHHH K CBY3aHBI COOTHOIEHHEM
B4 . +xi=n@n—1)Re,
754, 3Had AMCKPHMHHaHT [ (x), HalTH ANCKPHMHHAHT
F ().
755. 3Han AMCKPHMMHAHT f(X), HalTH AMCKPHMHHAHT

fxm).

756. IlokasaTs, 4To AMCKPBMUHAHT F (¥} = f (p (x)) paBeH
[0 LD te 9 —x),

TAe m—cTenenb §{(x}; X,, X, ..., X,~—KopHu f(x). Crap-
mue KosphBUUHeHTH [ M ¢ ApHHUMAOTCA DABHEIMA eZHHHLIE,



raMABA VI

PACTIPEJAEJIEHUE KOPHEA TNMOJHHOMOB
HA BEMWECTBEHHOA OCH
H HA NJOCKOCTH KOMNJEKCHOW NEPEMEHHO®

§ 1. TeopeTHyeckue OCHOBEI

IMycrs | W g—JBa NoMUHOMA ¢ BeUISCTBEHHBIMA Kosd-
QHLHEHTAMH, He MMeotle O6UIMX BellecTBeHHSIX KopHeil.
BeliecTBeHHbl KOPeHb X, MOAUHOMA [ OTHeCEM K TepBOMY
THOY OTHOCHTENBLHO g, €C/IH NpoOH3BeJeHHe fg MeHAeT 3HAK
¢ — Ha -4, KOTAa X, Bo3pacraf, NPOXOAHT uepes x,. Ko-
peHb OTHOCHTCH KO BTOPOMY THIY, €CH fg MeHSleT 3HaK
¢ + Ha —. Ecau fg He MeHAET 3HaKA NPH NPOXOKICHHH X
yepea KopeHs f, T0 Takoll KopeHb (HEOGXOAUMO YeTHOH KpaT-
HOCTH) He OTHOCHTCA HHM K NepBOMY, HH KO BTOPOMY THIY.
flycrs a < b, mpuuem f{(a) =0, f(b) 0. Uugekcom noau-
HOMA [ OTHOCHTeNBHO g Ha3blBaeTcd Pa3HOCTh MeXKAY HHC-
JIOM KopHeft FonuHoma [ NepBoro M BTOPOTO THMOA, 3aKJI0-
yeHHBIX B HHTepBale (a, D).

Psaaom Ulrtypma ky, hy, ke ..., Ay c HauanmoMm f, g
HA3LIBAETCA MOCAEAOBATENBHOCTD TOAHAOMOB, B KOTOpOi
h,=J, hy=g n sBolloaHeHw Ttpeborauua: 1) h, He obpa-
maerca B EyaAb npu =, x<{b. 2) EBean A (%) =0 (0 <
L E<TR), TO By (%) By (x0) <0

Hmeer mecto Teopema Llrypma: uHIEKC [ OTHOCHTeNBHO
g PpaBeH pa3sHOCTH YHCAA mepeMeH 3HaKOB B 3HaYeHHAX
norHHoMOB paAaa UlTypma, BEIYMCICHHLIX B Haualle d B KOHUE
oTpesKa.

s nocrpoeHus: prga lItypma MOMHO NPUMEHHTH aaro-
pudm EBxaujia k nonuHoMaMm h, =f, h, =g, NpuHAMas 3a
f;4y OCTATOK OT AeNeHHdA h;.g Ha h;, B3ATBIA ¢ 00paTHLIM
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sHakoM. IlocaenHHM NONHHOMOM OKameTcd KOHCTAHTA HJH
NOJHHOM, HE HMEIOLEMH BEUIeCTBEHHBIX KOpPHEH.

757. HokasaTh, 410 ec/iM NOJKHOM f He HMeeT KpaTHHIX
KopHe#l # g={', TO BCe BellleCTBeHHHe KOPHH [ OYAYT Kop-
HAMH MEpPBOTO THUMA OTHOCHTEARHO g, TAK 4TO HHAEKC f
OTHOCHTENbHO f' B HHTepBane (¢, b) paBeH WHCAY KopHeH
B 3TOM HHTepBaJje.

7568. MoxasaTb, 4TO ecJH NOJHHOM [ He HMeeT KpaTHBIX
KOpHefl, TO BellecTBEHHHA KopeHb X, MoJuHOMa [ GyAeT

KODHEM MepBOTO THIA OTHOCHTENIbHO g, €ClH £ >0,

T ixe)
H BTOPOTO THOA, eCH —?,—(x—"))- < 0,

*739. ITycre mocAe10BATEABHOCTD NOMMHOMOB fo, f1, ..\ [,
TakoBa, 49TO CTemeHb f, paBHa 2, crapmiue KoaphullHeHTH
NOJOMUTENBHE U f, (X) =), (%) oy (X)—cp (X) foon (X), THE
a, (X) ¥ ¢, (X) — NOJHHOMB! H ¢, (x) >> O 1pH Bcex BellleCTBex-
HBIX X A1A BceX k22 2. JIoKa3aTe, YTO Bce KODHH BCeX
MOMHHOMOB BeMeCcTBEHHbH U KOPHH COCEAHHX TMOJHHOMOA
pazfensorcs (T. e, Me#KRY Ao6viMd ABYMS KOPHAMH IOJH-
HOMa f, ecThb OAUH KOpeHb MOJHHOMA fi.,).

*760. Han nonuroM f(z) c KOMI/IeKCHbiME Kos(dHUHeH-
TAMH # Ha DJIOCKOCTH KOMIIGKCHOR TepeMeHHOR 2 aad
npocTofl 3aMKHYTHH KOHTYP (T. e. 3aMKHyTaR JHHHA Gea
camonepecedeHuil), HM3pecTHO, 4TO HA 3TOM KOHTYPE HeT
KopHeii nmosnHoMa [ (2). JoKasarb, YTO YHCAO KOPHEfl NOAH-
HoMa f(2) BHYTpH KoOHTYpa (c ydueToM KpaTHOCTe#f) paBHO
NpHpalleHHIO apFyMeHTa f (2), AeMEHHOMY Ha 2R, BLIYHC/IEH-
HOMY B TNIpeANOJOKeHUH, 9TO 2 OGXOQHT KOHTYP OAUH pa3
B NOJOKUTENBHOM HanpaBAeHWH. HHBIMH cJIOBaMH, YHeIO
KOpHefl BHYTPH KOHTYpPa paBHO YHCAY 0GOpPOTOB TOUKH f (2)
BOKPYI Hauasa (dTa TeopeMa Ha3biBaeTCs MPHHLMIOM apTy-
MeHTa).

*761. Ilyere f(z)=f,(2)+f,(z)—nonuHoM ¢ KOMm-
NAeKCHBIMH KOXPQUIHEHTaMH K Ha MJIOCKOCTH KOMNJEKCHOH
nepeMeHHO# JaH NPOCTOH 3aMKHYTHIE KOHTYp. IlycTh Habe-
CTHO, YTQ JJAf BCeX 7z Ha KOHTYpEe HMEEeT MeCTO CTporoe
nepaBeHctBe | f, (2} > |f,(2)]. Hoxasarb, 4TO MO/NRHOMBL
f(2) u f,(z) BMeloT OJIUHAKOBOS YHCJAO KOPHEeH BHYTPH KOH-
Typa (TeopeMa Pyme).

*762. Ilycth f(x) U g(x)— NOAMHOMBL C BellleCTREHHBIMHU
KosppuuHeHTaMH, He uMeulde OGILIX BeIMeCTBEHHBIX KOp-
wefi, u h(2)=F(2})+ig(z). OGo3HauumM uepes n, YHCIO
KOpHeH (C Y4eTOM KDATHOCTH) mosauHoMa h(z) B BepxHel
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MONYMIOCKOCTH, Hepe3 f,—4uclo KOPHef B HHMHeH Nonay-
MJIOCKOCTH. SICHO, 4TO a1, + 1, = — CTeNeHH NOJHHOMA fi (2},
nlo 3TOT NIOJTMHOM BeLISCTBEHHBIX KopHed He nmeer. loxa-

34Th, 4TO nl—n,=~:?Aargh (x). 3mech npumpaueHHe apry-

MEHTA BLIYUCAAETCA B TIPSANOAOKCHHH, UTO X MpoleraeT BCIO
BEUISCTBEHHYIO OCh OT —oo J0 -oo.

*763. B npeanonoxeHHAx 3axa4u 762 monycThM, YTO CTe-
neHs f He MeRbile cTeneHH g. [okasaTh, 4T0 n,—n, paBHO
HHIeKcY f (x} OTHOCHTEABHO g (x) B uHTepBalNe (—oo, -}-00),

764. Ilyers f(x)=a x4+ a,x" 14 ... +a, uMeer Bele-
cTBeHUble KOMMPHUHEHTbI H €ro KOpHH X,, ..., X, NOO4pHO
pasanuHe. JIns kBagparruHoll GHOPMEL

Flty oo )= [§(t1p1 ()4 o tap, (1)
BBIYHC/HTL ANCKPHUMHHAHT U CBA3aTh SHAKU KOPOHIUEHTOS

€¢ KAHOHHMUECKOrQ pasfOMeHHA € PacnoJoKeHHeM KOpHei
noaanoma f(x}. 3aechb

Pilx) =cp o+ .. eat T,
Ps (x) =gy +C“.¥+ L +C,nx”'l,

pn (x) =Cnl +cu3x+ e +crmxn—l'
npuueMm € = (¢;,)— BelleCTBEHHAA HEBLIPOXKICHHAS MaTpPHUA.
7656. OTBeTHTh Ha Te XKe BONPOCH AN KBaAPaTHYHOM
GopmMel
n
Falty oo ta) = B O—x) (Epr )+ o bap, (X))

766. OrseTnTb Ha Te Ke BONPOCH MIA KBaApaTHUHOM

Popuut
D (2. ---.fn)=£§

LU (P () + - - + by (K,

xe)

rAe g (x)—NOMHHOM € BeIeCTBEHHHIMA Ko3QubHUHeHTaMY,
He MMeWIHi o6uHX KopHeft ¢ f(x).
7687. BuuMCaRTD MaTPHUY KOSGOUIMEHTOB KBaAPATHUHOMN
dopMel F 3anaun 764 npu a,=1, p, () =xt"Y, k=1, ..., n.
768. Bhiuncantb MaTpuuy KoxpPUUHEHTOB KBaAPATHUHON
¢opmut Fy, sapaun 765 npu ag=1, p,(x) =x*"1,
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*769. Iycre g(x)=bx""1+4+ ...+ b, _,. Ilokaszars, utO
KodppuUMEHTH @, KBaApaTuuHoit ¢opmbpl @ 3agaur 766,
npu ay=1 u p,(x)=4x*"1, sanaotca dopMysamu ¢, =
= Bolligpan—st oAb, Uiy g TIE My, Uy, U, ...—TO-
CNenoBaTeABHOCTE, CTPORIARCA 10 PEKYPPEHTHLIM COOTHO-
WEeHHUAM Uy + @l gyt - oo T, =0 OpK HaYalbHBIX
YOAOBHAX Uy = ... ==ll,_,=0, t,_,=1l.

*770. Bowucaure maTprRUy Ko3dHUHEHTOB KBaIparny-
HO# topMbl 3afaud 764 npu p,(x)=1, py (¥} =at 24 ...
vootapy, B2 1

*771. Buuucauts mMaTpHily Kos()HIKHEHTOB KBajipaTHy-
Holt opMet 3agaun 765 npH p, {x) =a,, pplx) =axf~14 ...
v ta,_y RZ 1

*772. Nyers g(x)=bx*+b,x" 14 ...+ b,. JokasaTh,
uyTO0 MaTpuua kBafpatuunod Gopmet @ 3agaun 766, npu
pr(x)y=a, py(X)=ax*"14+...4a,_, JAHLb TOPALKOM
CTONMGUOB OTJAHYaeTCA ©T MaTpuuUbl MeToAa Deay BoiuHche-
HHA peayabraHTta (cM. 3azasy 721).

§ 2. Teopema Ultypma

CocraBure paa lltypma u OTACAHTE KOPHU MOJHHOMOB:

778. ay x*—3x—1; b) ¥t x3—2x—1;

¢y X0—Tx--T; d} x*—~x45; e) x343x—5.
774. a) 1 —12x*—16x—4; b) xt—x—1;

c) 2xt —8x8 - 8x2—1, d) x*+xt—1;

ey x1+44x3—12x49.

775, ay x*—2x3—4x*-+bx 4B,

b) x*—2x8 - x2—-2x 4+ 1;

¢) x1—2x8—3x% 4 2x 41

d) xt—x? - xt—x—1;

e) xt—dxt—4xt4+dx41.

776. a) x*—2x3—Tx2+8x-+1; b) xt—Axt4-x4-1;
¢} xt—x8—xt—x+41;

d) xt—4x% -+ 8x2— 1224+ 8,

e} xt—x*—-2x4 1,

777, a) ' —6xt—4x+2; b) dx*—12x*+8x—1{;
¢) 3x2 - 12x%-9x2-— 1; d) x¢—x?—4x244x--1;
e) 9xt— 12642 —252x~— 140,

778. a) 2 —10x* - 10x—3;

b) xt—3x*—3xt 4= 11x8—3x2—3x 4 [;

cy 2% xt—4xd—3x 354 1;

d) x*—5Bx*—10x24-2.
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779. Cocrapute paj Lrypma, #CNOAL3YR NpaBo AeNUTH
dynknuu Ilitypma Ha TOAOKHTEAbHBIE BeNHUYWHB, H OThe:
JHTE KODHH MOJHHOMOB!

a) ¥+4x:—1; b) x2—2x4+3x°—9x-1;
c) ¥ —248 +2x2—6x+1;
d) x® - 5xé - 10x2—5x—3.

780. Tonwsysace Teopemoii lrypma, onpeaenuts yHCIO
BEUIECTBEHHLIX KopHell ypaBHeHMA x*+px—+g=0 npu Be-
INeCTBEHHBIX 7 H §.

*781. OnpeftlenuTh 4HCAO BelleCTBEHHHIX KODHe# ypab-
HeHHA

Xt px+4-g=0.

782, Onpefe/nTe YUCAO BeUIECTBEHHHX KOPHEH ypab-
HeHHR

x*—DBax? |- batx + 206 =0,

*783. Ilycre f (x})—nonHdoM Tpervell CTEMEHH, He HMEI0-
muii KpaTHHX xopHeA. Ilokasarte, 4ro noawHoM F(x) =
= 2f ()" (x) —[J' (x)]* umeeT ABa U TOMBKO ABA BeILECTBEH-
HuX Kopn#a, HecnenoBare cayyad, Koraa f (x) umeer gBOiHON
HJIH TPOHHOH KOpEeHb.

784. HoxasaTe, uto ecnu pazx llrypma copep®ut mosawu-
HOMBl BCeX CTeleHefl OT HyJ/eBoH A0 n-H, TO YHCJO NEpeMeH
aHakKa B pAAy crapuux Kospduuuenros noanromor ltypma
paBHO 4YHCJY Iap CONpPRMEHHBIX KOMMAEKCHBIX KOpHed
HCXOAHOTO NOJHHOMA.

*785. OnpeneluTh YHCIO BEIeCTBEHHBIX KOpHeH MOJH-
HOMa

E, () =1+3454. . 42,

B samavax 786—790 HoKasaTh BellECTBEHHOCTh KopHell
HEKOTOPLIX CMelHaNbHEIX MOJHHOMOB, ONHPafAch Ha TeopeMy
sajaun 759,

x?

786, P (x)=(—1)"e? d’;in (MOTHHOMEI DpMuTa).
787. P,,(x)=(-—l)"e"w (monuuoMer Jlareppa).
—I)* dan 1

188, P, ()= et o £ (;2-3-;1-) .
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789. P,(x)= (=1 (1) T L (‘wl_"rf) .

i
790. P, (x)=(—1)"1 x=n+ze_';_;:::l(ex ) .

§ 3. llpuHuun aprymeHnTa H €ro CHAeICTBUS

791, llonb3ysch reopemofi Pyue, onpeasanTts uueao Kop-
Hefl mosuHOomMa x°—4x*—2 B xpyre pajuyca | u B Kpyre
paauwyca 2.

*792. Yanarth, CKOABKO KOpHell B Bepxxeli moaymiaoc-
KOCTH WMeeT MoJdHHOM h (x}=f (x) + ig (x):

a) flx}=6x—6x"—15x2+9x+48; g(x)=2x%—3x;
b) () =x—3; g(x) =10+ 1;
¢) f¥)=x—4x2+1; g(x)=—x"+3x—1.

JloKazaTh cleAylolHe Teopembi:

*793. Ilycre f(x) ® g (x)—B3aKMHO MPOCTHIE NMOAHHOML
¢ BeUIeCTBeHHBIMH KO3D(pHUHEHTAMH H cTeneHb g He mpe-
Bocxonut crenekd f. Huas Toro, 4TOGBI BCe KOPHU MOJH-
HoMa h(x)=f(x)+ig(x) nexand ToJbKG B BepxHell nIH
TONBKC B HIDKHeH TNOJYNAOCKOCTH, HEOGXO[HMO H AoCTa-
TOYHO, YTOOBl KOPHH MNOJHHOMOB [ W g OBLIH Bce Beuect-
BEHHH H pa3fefdauch,

*794. Ecau KOpPHH B3aHMHC NPOCTHIX NOJHHOMOB f(X)
M g(x) BelleCTBEHHBE H PA3EJAOTCA, TO BCE KOPHH TOJH-
HoMOB Af (X} 1+ ug (x) BeulecTBeHHBl APH JOOBIX BEUIECTBEH-
HLIX A H U,

#795. TlycTs @ (2)—moAWHOM, HMEIOIINH KOpeHb 2, KpaT-
pocrd k. Toraa ANR MPOH3BOJILHOIC JAOCTATOYMHO MAJIOTQ p
cyllecTBYeT Takoe § uto, KakoB Obl HH GbUT mOJHHOM Y (2),
yIOBACTBOPAIOUNMI Ha OKPYXHOCTH | 2—Z,| = p HepabeHCTBY
| v (2)| < 8, BHyTp® Kpyra |z—z,| < p noaudoM @ (2)-+y (2)
HMeer pOBHO £ KopHeil (Teopema O HenpepoiBHOH 3saBHCH-
MOCTH KOpHe# NMOAHHOMA OT ero KO3(hQHILHEHTOB).

*796. Ecau ¢ (x) —NONUHOM WAH paluoHanbHasd (QyHK-
LKA C BelleCTBEHHBIMU KO3DOUIUEHTAMH, HMSIOWIAR KPATHHIM
BEECTBEHHBE KOpeHb X,, TO, TIPH JOCTATOSHO Madaom { > 0,
dyuruus @ (x}4 £ uiau @ (x)— ¢ uMeer HeBellleCTBeHHIE KOPHHU.

*797, Ecar f(x} n g(x)—B3aHMHO NPOCTHIE MOJHHOME
¢ BelleCTBeHHbIMH Ko3addHUHeHTaMH H npu JAofulX Beliect-
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BEeHHHIX ¢ H b Bce XOpHH noJuRoMoB af (x) -+ bg (x) Bemtecr-
BeHHEl, TO KOPHH MOAHHOMOB f(x) W g{x) pasgensorca.

*798. Ecan (B mpexx#nx o0osHaveHHsX) BCe KOPHH Mo:
JauHoMa f(x)+ig(x} nexar B BepxHefl NOAYIJIOCKOCTH, TO
BCE KOPHH NosiuHoMoB {af + bg)+ i (cf +dg) npu ad—be >0
JeWaT B BepxHefdl TMOAYTJIOCKOCTH, a8 npu ad—be < 00—
B HHXHEH.

*799. Ecnn Bce KOPHH ToquHoMa f(2) nexar B BepXBeft
NOAYNROCKOCTH, TO M BCE KOPHH erc ApouspogHod Haxo-
AATCA B BepxHel NMOMYMJICCKUCTH.

*800. Echu mBce KOpPHH ToJAHHOMA f(x) pacnonomensl B
HEXOTOPOH NOAYIJIOCKOCTH, TO BCE KOPHH NTPOH3BOAROH pac-
TIONOKEHB B TOR Ke MOJYJIOCKOCTH,

*801. Kopuu mnponseognof nonuuoMma f(x) 3ax/OueHbl
BHYTPH J0GOro BLITYKJAOC KOHTYpA, COAEPIKALLEro BHYTPH
ceba Bce KOpPHR moJiHHOMA f(x}.

*802. Ecaun KopHER noJaHHOMOB f,(X) u f, (X} Bce Bewiect-
BEHHBIC H pAa3AeaAlOTCH, TO KODHH HX NpPOH3BORHHIX pas-
AessioTed.

*803. Jlna Toro uroOnl BEMECTBEHABIE YACTH BCEX KOpHeH
neJAHHOMA

4ax"r4 ... +a,

C BelleCTBeHHEIMH KoshpHuueHTamu ObiAH ONHOrO 3HaKa,
#eo0XORMMO ¥ JIOCTATOUHO, YTOOH KOPKH MOAHHOMOB

AP — @ Xt Tt gt Td— L,

AP — @ x84,

ORI BCe BEIUECTBEHHBI H Pa3zAEnfsIHCh,

*804. Halitn ycnoBus, HeoGxoauMuie W AOCTATOUMBIE AAfA
TOTO, YTOObI BELIECTBEHHBIE YAacTH BCEX KOpPHeH ypaBHeHus
x84 ax?+ bx+c =0 c BemecTBEHHHMH K03pdHUMeHTaMH Brian
OTPHLATEJIBHEIMH.

*805. HaliTh HeoGXoaMMbie H AOCTATOUHME YCJAOBHA AJid
OTPHUATEAbHOCTH BEIIECTBEHHBIX YacTeH BCeX KOpHeR ypas-
HeHHA ¥ f-ax®4-bxt-+ex4d=0 ¢ BellecTBEHHBIMH KO-
duuneHTaMy,

*806. Haittn Heo6xomHuMbie M AOCTATOUHbIE YCAOBHA AR
TOro, 4To0LL BCe KOPHH YDPaBHEHHR ¢ BEIECTBEHHHIMH KO-
¢unuentaMy x°4-gx®--bx+c=0 He NPEBOCXOARIH IO MO-
AV eAMHMILLL,
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§ 4. Pasnnunme aanaun
0 pacnpeaeaeHuH xopueﬁ NOMHHOMOB

*807. {oxasaTh, 4TO MOJHHOM f{X)=x"--g,x*"14-.,,
con T XL —f xnmm— . —b, upH a;220, b,220,
b, >0 HMeeT eIHHCTBEHHBIH NONOXKUTENBHEH KOPeHb.

808. Moxaszare, 4To MOAYAM KOpHed NOMUHOMa d&,x" +
+a k"' ... 4-a, He TPEBOCXOAAT eAHHCTBEHHOrQ NOJ0-
HHTENBHOTO KOPHA YypasHeHHA box"—bxn—l—bxn~%— |
voo—b,, THE 0<b,K|a,| by 2|agl, byz=z|ad, ...
oeny B2 ag)

809. Mycre f(x) =ax"+ ... +a,_x"~" 14{aq "4,
+-+~+a,——TONHHOM C BeUICCTBEHHBIMH  KOXDpHIUHEHTAMH,
npuuem «, >0, a,=0, ..., a,_,=20, a, < 0. Horasars,
UTO BELIECTBEHHHE KOPHH TNOJHHOMA f(X) HE DPEeBOCXORST
€AHHCTEEHHOTO NONOKKHTENLHOrO KOPHA TOJHHOMA, KOTOPHIA
nosyuurcd H3 f(x) BuOpachiBaHHeM BCeX WIEHOB C [0JI0-
HHTENbHEMH KODDILHEHTAMH NOCAe a,x" ™.

*810. Hoka3aTh, 4TO eClM 8,2 4,20, 22...22 42,20,
TO BCe KOPHH NOMHHOMA f (X) =a,x"+a,x" "'+ ... -4, ue
(PEBOCXOAAT NO MOAYIO efHHUILL.

*811, OnpenesHTs YHCNO BEUIECTREHHBIX KOPHEH NoAuKOMA

nxt—xn-t— et 1,

812. HoxasaTh, 4TO €cAH BCe KOPHH NOAHHOMOB f(X)—a
H f(x)—0b BemecTBeHHBl, TO BCe KOPHH noJjuHoma f(x)—A
BELIECTBEHHBL, €CJIH A BaKJ/IOYEHO MEXAY @ H b,

813. HOsa xospduunenta a, >0 0 g, >0 noauHoma
xttax*taxt+a,x-+a, zamadel, Tpe6yerca onpenenutn
BELUIECTBEHHbIE @, H d, TAK, YTOOGH BCE KOPHH JeKasd B Je-
BOH NOJYMAOCKOCTH B Oammalmuit K MHUMOH ocH OniA 0wl
BO3MONHO JAajbtue.

814, MoxasaTh, YTO €cJH BCe KODHM MoAHHOMA f (k)
BeUleCTBeHHBE, TO BCEe KOPHH noauuoMa f (x) + Af' (x) semecr-
BEHHBL TPH AWOGOM BeUIeCTBEHHOM A

*815. MokasaTs, 4TO ec/IM BCe KOPHH DoauHOMA f {x) Bewne-
CTBEHHBI H BCE KOPHH MOJNHHOME g (X)=0,x"t-a,x" " 4. .. +a,
BEUIECTBEHHEL, TO BCe KOPHH NOJHHOMA

F (x) = a,f (5) +af" (x4 .. .+, (x}

Bell[ECTBEHHD.
*816. JlokasaTh, YTO €CJH BCE KOPHH MOJHHOMA f (k)=
=@gx"-a,x""t+-,..--a, BRIIECTBEHHH, TO BCE KOPHH
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MOMHHOMA
ax+amxtram(m—1y x4, .,
Famim—1)...(m—n+1)

BCIIECTBEHHBl NMPH JIIOGOM LQNOM TMOJOKHTEAbHOM /1.

¥*817. loxasaTe, 9TO ecJH Bce KOpPHH noaudoMma [ (x)=
=g x*a, x| ... --a, BemecTBeHHH, T0 BCE KOpPHH
NOJKHOMA

G(x)=ax"+Chax 1+ Clax""24- ... ta,

BelUleCTBEHHHL.
818. /lokasaTh BeleCcTBEHHOCTH BCeX KOpHell MmoJaKHHOMA

(1) e () e 4L

*819, J[okas3aTb, 4TO €CJAH BCE KOpPHH TOJMHOMA
ag-+ax+axt+ ... -a,x® BellleCTBEHHL H OJAHOI'C 3Haka,
TO BCE KOPHH TOJHHOMA

@, ¢0s ¢+ a, cos (¢ -+ 8) x4
+a,cos (p+28) x2+ ... +a,cos(p+ nb) x»
BeUIeCTBEH HBL.

*820, TlycTh f (2) —moaunoM HAH OpofHas pauHOHAab-
Han ¢yuruna. Jloxasatbh, YTO ecaH 4 ABJAAETCA KOPHEM
f{z2)—f (@) xpathHoctw & u f(a)s=0, TO npn AOCTATOUHO
MaJOM P Ha OKPYXKHOCTR {[z—a|==p HalifeTcd 2& Trouek,
B koTOpbIX |f(2)|=|f (@)]

*821. IlokasaTb, YTO €C/Id @ ABJRETCH KODHeM [ (2) —f (@)
KPaTHOCTH £, TO OPH IOCTATOYHO MAJIOM p Ha OKPYXCHOCTH
} z—a|=p naiinerca 2k Toyek, B KoTopix Re (f (2)) =Re (f (a)),
n 2k Toyer, B KoTophix Im (f (2)) =Im (f (a)). 3nmecs f(2) —
NOJMHOM WAN ApofHAA palnolalbHad QYHKUHA.

*822, HokasaTh, UTC ecJdu f (x) —TMONUHOM CTEMeHH 1
C BEIIECTBEHHLIMH KODHAMH, TO BC€ KOpPHM YPaBHEHHA
[f(O]E+R2[f (0)]2=0 umeloT MHUMYIO 4aCTh, MEHBIUVIO kn
no abcooTROH BeAHYHHE,

§ 5. NpuGanxennoe BpuHcieHAe KOPHEH NOJWHOMA

823. Briyncarrb ¢ TouHocThto Ao 0,0001 kopens ypab-
HeHHA x*—3x*— |3x—7 =0, colepHamuiicad B IPOMEKYTKe
(—1, 0).

824, BpuncauTe ¢ TouHocthio A0 0,000001 BellecTBeHKEIH
HOpeHb ypaBHeHHA x%—2x—5=0.
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825, BouHCAUTE ¢ TouHocThK g0 0,000]1 pBelngcTBeHHE®
KOPHH ypaBHeHH#:

a) ¥®*—10x—5=0; b) x84 2x—30=0;
¢} B—3x'—4x+1=0;, d) x®—3x2—x42=0.

826. Iloaycdepy pagmyca 1 pasjpeanTth Ha IBE pPaBHO-
BeJIHKHE YacTH TJIOCKOCTHIO, MapaJijiesibHoH OCHOBAaHHIO,

827. BHUHCAHTE ¢ TOUHOCTBI A0 0,0001 noJoxdrenbHhf
KOpeHb ypaBHeHHAa x%—5x—3=0.

828, Bruucautsc rousocTsio 10 0,0001 Kopens ypaBHeHHA:

a)) X+ 3x0—9x—9 =0, conepxauiiics B fpeMexyTKe
(1, 2);

b} x*—4x34-4x*—4 =0, conepaulHiica B NPOMeKYTKE
("'"""1: 0),

c) x*+3x%+4x*+x—3=0, copepxamHufica B [poMe-
kyrre (0, 1);

d) xt—10x%—16x 4 5 =0, cofepxauluiica B IPOMEKYTKE
@, 1);

e} x*—x*—0x2 4+ 10x—10=0, conepxamuiics B8 npome-
KyTre (—4, —3);

f}y x*—6x2+ 12x—8=0, cogepxauiniica B NpoMexyTKe

2);
( g} xt—3x2+4x—3=0, cogepmawuiici B MNPOMEMYTKE
(—3, —2);

h) X—x3—T7x2—8x—6=0, cogepuwamufice B mNpoMe-

KyTKe (3, 4).
i} ¥0—-3x*+3x*—2=0, cogeprkanidiicA B DPOMENYyTKe
(i, 2.

§29. BuuHcaute ¢ TouHocTeio 40 0,0001 BeulecTBEHHRIE
KOpHH YpaBHEHHIl:

a) x' 33 —4x—1=0;

by x*+3x—x2—3x+1=0;

¢} 0 —6x8 132 —10x+ 1 =04
d) x*—8xs—2x2416x—3=0;
e) x*—5x* 4 9x*—5x—1=0;
f) xt—2x3—b6x2dx-+d4=0;
g x4 2x8 - 3xt 4 2x—2 =0,
h) xt+4x*—4x2—16x—8=0.



rnaga vi
TEOPHSA IPYIII

§ 1. AKCHOMBI MOJYTPYRIEI M FPyAONH,
npocTeilline CBOACTBA, NPUMEPD]

*830. TlpaBuM (/eBLiM) HyJeM MOJYTpYIbl Ha3biBAETCA
TakoH sneMeNT z, UTO az = z(2a = z) npn mobom a, Ioka-
3aTh, YTC eCHU B MOJYTpynne HUMEIOTCH KaK INpaBhe, T3K
U JEBHe HYJAH, TO BCe OHK COBNAAAIOT, TAK UTO CYUlecTBYeT
€AMHCTBEHHEIR ABYCTOPOHHHHA HYJIb,

*831. IlpaBofi (neBofi) enunuOel MNOJAYIPYNNHB Hazbl-
BAeTCH TAKOH IEMERT d, 4TO au =a (ua=a) npu awdom a.
Jokasath, 4T0 €CAH B NONYFPYNNE HMEWOTCA KAK NpaBbie
TAK W J€BH€ eIMHUNE, TO BCe OHW COBNABZIOT, TaK WTO
CYLIECTBYET eAUHCTBEHHAA ABYCTOPOHHAA CIWHUIA.

832, Moxer nu sjeMeHT MOAYTPYNOH OhiTh OAHOBpE-
MEHHO NpPAaBuIM HYJEM H J€BON elRHULEH?

833. TlepeuncnuTte (c TOUHOCTHY A0 WH3OMOp(U3MA) BCe
NOJSYTPYNNBE, COCTOAIHE U3 ABYX 3JEMEHTOB.

834, Tlepeuncants {c ToOuHOCTB® AC HaocMopdusMa) Bce
noAyrpynne ¢ onHol o6pasytowedl.

*835. HokasaTh, UYTO KOHEUHAf MNONYFPyONa ¢ DpaBeiMu
coKpalleHusAmM# (T. e "3 ba=ca caelyer b=¢} u Xxota Gbl
¢ onHoll JeBoll epHHUuUEH ecTh rpymnDna.

836. IlocTponTe HpUMep KOHEHHON NOAYTPYNOW C mpa-
BLHMP COKpalleHHAMH, He ABAROWicA TPYNNok.

837. Tlocrpoure npumep OeckoHeYHON KOMMYTaTHUBHOI
NOJYTPYNNE C eAHHHUEH W ¢ COXpauleHHAMH, He ABJIA-
medca rpynnoi.

838. loxasaTh, 4To KBaApaTHHIE HEBEIPOXICHHEIE Mat-
PHUH NOPAAKA A ¢ 3NeMeHTaMd U3 panHoro mons K ofpa-
3YIOT Fpynny {oH4 HaswBaeTcs NoaHoH JHMHeHHON rpynnoi
cTenedHd n Hag noaem K uH ofosHasaercs GL (r, K)).
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839. llokasatb, UTO KBaAPATHRIE MATpPHUB MOpPAZKa n
C 3JeMeHTaMH H3 nosas K, HMeloulHe oOlpepesuTeNb, pap-
nulit 1, ofpasyor rpynny (0OHa Ha3blBAETCA CNELKaJIbHOH
suHeliHofi rpynmo#i M obozmavaerca SL (n, K)).

840, MokasaTth, yre KBaapaTHole MATPHIL DOPAjKA 1,
B Ka¥Aol CTpOKe H B KawJAOM cToafle KOTODHX OAHH 3je-
MeHT paBeH 1, a ocranbHbie HYJd, 06pa3yloT Tpynmy {(CHM-
MeTpUueckas rpynma S,.

841, IDokazaTb, 4TO KBAaApaTHBIE MATPRUL [OpPAAKa 7,
B KaXJI0H cTpoKe M B KaJAOM cToalle KOTOPMX HMeeTcsl
He Gonee ueM OJMH 3NEMEHT, PaBHbIR |, a ocTaJabHBIE HYNH,
o6pasyoT NMOAYTPYNNy.

842, JlokasaTb, uTO AAA KaMIAOTC 3JE€MEHTA & NOAY-
rpynny 3apaun 841 cyulecTByeT eQUHCTBEHHHI! 3JeMeHT a+
TakoH, 4T0 aa*a=a, a*aa* =a&* (NOAYTPYNNH C TAHHM
CBOACTBOM Ha3hIBAKTCA WHBEPCHHIMHY.

843. llokasaTb, 4T0 OpPTOTOHAJAbHLEIE MAaTPHUH MOPAAKA 1
o6pasylT rpynny (noJiHas oproroHaibHas rpynna GO (),
TPYIY XKe COCTAaBAAT COGCTBEHHO OPTOTOHANBHLIE MATPHIBL
{cneuuansHan oproronanbHas rpymna SO (n)).

844. HNoxasaTb, 4TO LEJNOMHC/AEHHBIE MATDHHBI C ONpe-
peautensMu | obGpasywT rpynoy,

845. [HokasaTb, 4YTC MNepeceyenne Trpynn sagay 843
H 844 ecTb KOHeWHas TPynna H HalTH ee NOPANOK.

846. Jlokasarte, 4TOo mNapw (&, b} aaeMeHTOBR noas K,
a0, COCTaBAAIOT IFPyNNy OTHOCHTEJbHO YMHOMEHHS, OI-
peneaseMoro GopMyJson

(all bl) (as’ bz) == (aﬂ%' albz + bl) .

847. HoxasaThb, uTO JHHeARHe GYHKURE ax+ b, a0,
o6pasyloT TPYNNY OTHOCHTEJIBHO CYMAEPNO3HUME, H3OMOpd-
HyW rpynne sanauu 846.

848. HokazaTb, 4TO HeNpephIBHLIE CTPOTO BO3PACTALIKE
Ha orpeske [0, 1] QYHKUHH ¢ co 3HAYEHHAMH ¢ (0) =0,
¢(l) =1 cocTraBAfIOT TpYNNY OTHOCHTEABHO CYTIepRo-
SHLHH,

849. HokasaTh, 4T0O KOMNJEKCHBIE YucAa, H3oGpamenun
KOTODBIX 3aH0JHRIOT JOrapHQMUUECKYI0 CNHpaab r=gek?,
k=20, 06pasyloT Ipynny OTHOCHTEAbHO YMHOMEHHA.

850. [MokasaTh, 4TO MOACTRHOBKH N SJEMEHTOB COCTaB-
JA0T Tpynny, usoMopdHyio rpynne 3anaun 840,

851, ¥YcraHoBMTE M30MOpQU3IM TPYNNL BeUIECTBEHHBIX
YHCE] OTHOCHTERbHO CJAOMEHRs M TPyMNbl sagauu 849,

13



852. YcTaHOBUTH H3OMOPPH3M CPYIMIH BeMECTBEHHBLIX
YHCe] OTHOCHTENIbHO CJIOKEHWS H PPYINB HOA0KHTENAbHBIX
YUCES OTHOCHTENIBHO YMHOMKCHHA,

853. MoxkasaTh, uTO rpynmna ABUMXEHHH H oTpameHui
NACCKOCTH, COBMEUIAHX ¢ cof0li PaBHOCTOPOHHUH Tpey-
POJIHHK, H30oMOpdhHa rpynne S, NOACTAHOBOK TPeX 3JIEMEH-
TOB.
854. MTokasaTh, 4TO rpynna ABuxeHuil (6e3 oTpaxkeHuii)
TPEXMEPHOTO TIPOCTPAHCTBA, COBMEIHAWUIMX ¢ cobolt Kyo6,
usoMoppHa rpynne S8, NOACTAHOBOK YETHIPEX 3JEMEHTOB.

*885. [loxka3aThb, 4TO TPYMMa, NOPOKIACHHAS ABHKCHUIMH
U OTpaKeHUAMH TPEXMEPHOTO TIPOCTPAHCTBA, COBMEINAO-
UIMMH € COO0H TPaBRJBHBIA NKOCA3AP, H30MODPDHA rpynne S,
NOOCTAHOBOK TIATH 3NEMEHTOB.

856. Uemy paseH mOPSACK CPYUNB ABHMKEHHHA, COBMe-
WAMHX ¢ co0OH MAOCKYI0 NIACTHHY, UMEWULYI0 BHA Ipa-
BHJIBHOTO A-YTOJLHUKA (Tpynia AH24pa).

857, Ilycts Bce s/eMeHTH! TPYNMEl, KPOMe €IMHHIH,
numetor nopagox 2. INokasars, uto rpynna abesesa,

§ 2. Hoarpynna, HopmanbHHi AeanTens,
taktoprpynna, romomopdusm

858, Omucarb NpaBble KAACCH CMEXHOCTH fIPH Passiome-
Huy rpynnel ¢ no noarpynne H:

a) G—umganveckaa rpynma Z, BOCBMOro TMOpAIKa,
H—ee noarpynna uereepTore nopsaka;

by G=S,, H-—nmoarpynna, nNopoxjaeHHas TPAHCIO3H-
unedt (12);

¢) G—rpynna epaweHuit ky6a, H —ee noarpynna, coe-
Mematoman ¢ coboil oaHy H3 rpaHedl Kyba;

d) (G—rpynna BCeX HEBHPOXKISHHEIX BeUIECTBEHHBX
MaTpHu, H-—rmoArpynna matpuu ¢ onpefenntesneMm |.

859. JlokasaTb, 4TO B KOHEYHOM TPyl HEUETHOTO TNO-
pAaka moGok 3IeMeHT ABJAACTCA KBAAPATOM APYLOTO, Of-
HO3HAYHO OTpejeseHHOIo, 3JEMEHTa.

860. Yemy pamen HanGosnbwiH# MOPAAOK 3/IEMEHTA CHM-
MeTpHYecKOH rpynnel S, ?

861. Ckonbko noarpynn umeeT rpynna S; Kotopeie
H3 HHX CONpAKeHHI?

862, JIpkasarts, UTO ecqaM UNCAO MPABHX KAACCOB CMEH-
HOCTH B pasioxeHdH OeckoHeuHoit rpynmel G 1mo moa-
rpynne H kKoHeuHO, TO M YHCJIO JEBEIX KJACCOB CMEXHOCTH
KOHEYHO H PaBHO UHCAY NPaBhiX KJACCOB,
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863. okaszaTe, uto noarpynna H uHHjaekca 2 B rpymie G
ABJIACTCA €€ HOPMAJdBHHM ASNHTENEM.

*864. Moxaszare, yto eciun H—mnoArpynna KOHEYHOTO
WHIeKca B rpynne G 4 K —npoMexyToyHas NOArpynna, T. e,
takasf, uto HeKcG, to usgeke K B ( ects fiesntedb
nunexkca H B Q.

*865. Ioxasath, yTo mepecedeHre ABYX moarpynn Hy
u H, xoneysoro usjgexca B rpynne U ecTb NMOATpYyNNa Ko-
HEeYHOTO MHAEKcA, He MNPEBOCXOAALICrO IIPOH3BEjeHHA HH-
nexcoB Hy u H,.

866. LlenTpoM rpynnsi Ha3bIBaeTCH MHOKECTBO BCeX 3je-
MEHTOB, KOMMYTHPYIMIEX €O BCeMH 3JeMeHTaMH TPYNDHL,
JoKkaszaTh, 4TO LEHTP €CTh HOPMaJbHHI AeNRTENb.

*867. HokasaTtb, 4TO rpynmna, NOPAACK KOTOPOK ecTh
cTeMeHb NPOCTONC YHCJAA p, HMEeT HeTPUBHAJIBHHEIL LEHTP.

868. loxa3zarh, 4TO CyIlleCTBYIOT ABe CPYNOH {C TOY-
HOCTBIO A0 u2oMopdHsMa) Topsika p%, FRe p—TIpOCTOe
yucao, obe alenenrnl.

869. Ilepeuncantb rpynmsl BOCBMOTC MOpPAAKA.

870. Iloxaszars, ur0 oTOOGpameHHe ¢-—cos@--Isineg
ecTb roMoMmopdHoe oTofpaxesnHe ajIHTHBHOH TPYNNH Be-
IEecTBeHHBIX YHCesd Ha MYJBTHIIEKATHBHYIO TFPYRIY KOMM-
nexcHuIXx udcen Mogyas 1. HaATtm agpo romomopduama.

871. PaccMOTpHM afZMTHBHYI® TFpynny G NOARHOMOB
¢ BELIECTBEHHBIMH KO¥bpUIHEeHTaAMH, CTENeHH KOTOPHX He
npesocxoaar n—1. Kawaomy noaunomy f € G comocraBum
CTPOKY (f (xl,)’ f(xZ)!'“ + f(xn)): F,ﬂe xl! xs;--- T xn _IlaH'
Hbl® TNIOTIapHO pasJuuHble uncaa. Jlokasark, uro sto orofpa-
JKEHHEe eCTh M30MOPPUIM.

872. To ke orobpaxeHue NPHMEHHTE K AaXIHUTHBHOH
Tpynmne Bcex nonauHoMoB Haj R, 6e3 orpaHdueHHs cTeneHu.
Jlorasars, 4ro ato oto{paKeHHe ecTh ToMOMOPDU3M K HAHTH
ero f1po.

873. Tlycte G—xoHeunas tpynna, H=¢ (()—ee ro-
momopdubli o6pa3. Jlokasatb, uro nopanok x € G genuted
Ha nopaAack ¢ (x) € H.

*874. oka3arh, uTO ecjd MOPHAOK KOHeuHoOH abenemoil
TpyNORl feAHTCA HA MPOCTOe YUCAO B, TO B Tpynfe Hafl-
IETCR SNeMEHT TMOpPAIKa p.

*875. Jlokaszare, 4TC AJA KOHEUHOH FpyNObl YHCAO 3Je-
MEHTOB B /I0G0OM KJacce CONPAMKEHHLIX 3JeMeHTOB €CThb Je-
JAUTENb MOPAAKA TPYIHL.

876. Uro npeacraBasiorT coG0H KJAACCH CONPAXKEHHBIX
5/IeMEHTOB B CHMMeTpHYecke#l rpynme S,.
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877. Ilycrp H-—afeneBa rpynna HeueTHOro WOPAAKA.
Pacemotpum mHomectBe G =H ) Ha, rae a—HOBHA cHM-
BOA, H ONpeAeHM B G YMHOXKEHUE 110 MIPABIIAM: X, « Xy = X, X,,
XX ga=x,x,a, xa-X,=xx'a, xax,a=xx* [Ho-
Ka3ars, YyTo  eCcTh rpyNna H Bce 3IeMeHTH H3 Ha comps-
HKeHh!.

*878. OnucaTe KoHeuHble FpyNNu G mopsifxka 2m, B KO-
TOPHIX CYHIECTBYET KJace COMpAMEHHBIX 3JIEMEHTOB, COBEp-
AWM MOJIOBHHY 3JeMeHTOB (.

*879. Halitu rpynnel, uMerowde Tpu KARCCA CONpPANKEH-
HBIX 3JIeMEHTOB.

*880. HaliTh rpynnsl, uMmeloulHe UeTHIpE KJacca comph-
JKeHHBIX 3JIEMEHTOB.

*881. [okasare, 4T0 ecar A —nogrpynna rpynne G
KOHEUHOF0 MHAEKCA 7, TO CYLIECTBYET JHIIb KOHETHOE YH A
MOATPYIN, COMNPMKEHHBIX ¢ H, H 3TO YHCJIO AEAHT A.

882, [okaszath, 4To ecAu rpymnna G CONEPRKHT O0X-
rpynny H KOHeuHOTO MHAEKCA, TO COACPXKHT W HOpMaJbHbIN
NeAuTeNk KOHEYHOTO HHACKCA,

*883. JlokasaTh, 9TO ec/f MOArpynna (G cONEPXKHT Nof-
rpynny H HHIeKca n, TO OHAa COAEPIKUT HOPMAJbHBIA je-
JIUTeAb, HHOEKC KOTOPOro ARJHT nl.

884. KomMMyTaTopoM 3JeMeHTOB @ H b rpynnsi G Hassl-
saercd aba~1h~t, [loarpynna, nopoxaenHas KOMMYTaTOpaMy,
HAa3nlBaeTCA KOMMyTanTeMm Ipynnel G. Hokasarte, yro:

a) xomMMyrtaTeop @ W b pasex 1 TOTZa H TONBKO TOrAa,
KOrfia @ H D KOMMYTHPYIOT;

b} KoHeuYHHEe MPOH3BEICHHA KOMMYTATODOB COCTABJAIOT
KOMMYTAHT;

C} KOMMYTAHT fIBJAAETCA HOPMAJbHEIM JeNHTeNeM;

d) daxroprpynna no koMMyTaHTy alenesa;

¢} econ G/H —aGeneBa rpynna, To H CORepXHUT KOMMY-
TaHt G.

885. JloxazaTh, uT0 ecan A H B—HopMaJbHBE fgesu-
tenn cpynny G w a€ A, bEB, To aba~b € ANB.

886. Moxasathb, uto ecau A H B — HopMaJbHEle Aeante-
an G u AnB=1, T0 sneMeHTH U3 A KOMMYTHPYIOT ¢ 3Jie-
MEHTaMH H3 B.

*887. HokasaTb, UYTO €CHH MOPAACK KOHEUHOH rpynam
AeMHTCA Ha MPOCToe UHCAC F, TO B Hell CYLIECTBYET S/IEMEHT
nopsagka p (reopema Komrn).

888. [are onucadue rpylun nopsaka 2p, rae p—upo-
CTO8 YHCho,



*889. IlepeusicAuTh rpymnnel nNopsiRKa pg, TAe P K §—
NPOCTHE YHC/IA.

*890, Tlycrb rpynna G=SL (n, Z) ectb rpynna ueno-
YHCJEHREIX MaTpUIL ROPAAKA # € onpexeaureneMm 1 u m—
natypaisHoe 4ucio. [lepexox or koablta £ K KOJbUY BH-
YeTOR £, NO MOAYJIO m1 ONpeledseT, OUEBHAHO, TOMOMOP-
puss rpynnui SL(n, Z) s rpynny SL(n, Z.)—rpynny
MaTpHI ¢ onpejenuteseMm | Hajg koabuoM Z,. Ilokasats,
yTo 3TO OTOGpa)keHHe ABAAETCA SMHUMOPHHUIMOM,

*891. Jlycth G—KORe4Haq rpymna UeJOUHCAEHHLIX Ma-
TPHL H M —HATypaJbHOe uucdao, mz= 3. JokasaTh, 4TO pe-
AYKIMsA 10 MOAYJIO m ocyllecTBaseT MoHoMopdHoe oTo6pa-
xenne G B GL (n, Z,).

*892. Uto npedctamBaaior coboH KJAacCH CONPAMKEHHHX
anemMenToB B rpynne SO (3) BpauleHuH TPEeXMEPHOTO npo-
CTpaHCTBA (HJH, 4YTO TO Xe caMmoe, B Tpynne colCTBEHHO
OPTOTOHAMLHEIX MATPHIL TPETbEre MOPAAKA).

*893. NMokaszarts, uro rpynna SO (3) opocras, T.e. oHa
He CONepKUT HOPMaJbHHIX AenuTened, xpome Bcell rpynnm
# eJWHHYHON TIOATPY NN,

894. ITycte G —koueunas rpynna. Kaxjaomy x€ G co-
nocTaBMM TMOACTAHOBKY O, @ — aX 3JeMeHTOB rpynmb G.
ficHO, 4TO NPOH3BENCHKIO 3JEeMEHTOB TPYNN COOTBETCTBYET
POU3BefeHHE CONOCTABJASHHREX WM NOACTAHOBOK (ECAM CYH-
TaTb NEPBHIM JeliCTBYIOMUM JeBHH MHOMXUTENb) H pynna G
HsoMopdHa TaK MOCTPOeHHOH Tpynne noacraHoBok. Cono-
CTaBJEHHE x— O, HA3HIBAETCA PETYJAAPHbIM [peAcTaBJe-
HHWEM KOHE4HO{ FPYINEL NOACTAMOBKAMM.

Hokasats, uto /Aw06as MOACTAHOBKA C, PeryasapHoro
RpPEACTABJNEHUA DPa3bUBaeTCA Ha HHUKJAB OAHHAKOBOH AJMHLI,
pPABHOH MOPANKY 3JEMEHTa X.

895. Hdas Toro urobbi cpeid MOACTAHOBOK PeryJaapHOro
NPpeAcTABAEHHA KOHe4HOH rpynnsl G Halliach HeweTHas
NOACTAHOBKA, HEOOXOAHMO M JOCTATOYHO, YTOOH NOPAAOK 71
rpynnel G Ol Y4eTHBIM YNCAOM H, €cad n=2%n,, npu He-
yeTHOM 7,, 4Tobel B ( cyllecTBoBa/J 3JeMeHT mopRaxa 2F,

*896. [oxaszaTs, uT0 ecsi B rpynme ( UeTHOro NOpsi-
Ka n=2Fn,, IpY HEUETHOM f1,, HMEETCR S/IEMEHT NOpaAKa 28,
TO 3/JeMEHTH HEYETHOro MOPSAAKA COCTABARIOT MOATPYNIY
TOpARKA 1, ABJAWULYIOCA HOPMalbHHIM ASNHTENEM TpyH-
nut .

*897. Iloxasats, 4T0 CHMMETpHYeckas rpynna S, moa-
CTAHOBOK NATH 3JeMEHTOB H3oMopdHa HEKOTOpOH Tpausu-
THBHO# TPynne IOECTAHOBOK LIECTH 3JEMEHTOB,
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898. Tlyets G—rpynna, H—ee nogrpynma KOHeWHOro
HHAeKca. YMHOAKEHKE Cnpasa BCEX [PABHIX KJACCOB CMEX-
HoctH G no H nopoxpaer roMoMopdHoe NpeAcTaBienHe
rpynnbl G nogctaHoBkaMu. [oKa3aTb, 4TO SAPO TOMOMOp-
¢{n3ma ecTh mepeceyer e rpynnH 1 CO BCEMH CONMPMEHHBIMHA,

899. Ha#it# rpynny aBTOMOPYH3MOB  LHKJAHYECKOH
FPYINLL

900. Hafitu rpynny asromopduamoB rpynnet ausipa.

*901. Hafitw rpynny asToMOpdH3MOB  3aeMenTapHOH
abesieBoit TPYNMB, T.e. NMPSMOTO INPOU3BEACHHA KOHEYHOrO
yHc/a HUKAXYECKHX TPYNI IPOCTOro NOPAJKa.

902, Haiitu rpynmy aBTOMOpPdH3MOB IpYNIM KBaTEPHHUO-
HOB,
903. Ranet jgee rpynnel G 0 H u jaHo romomophHoe
oroGpaenue rpynnsl G Brpynny aBToMopdH3MOB rpynmns H .
TloxasaTk, 4WTO MHOMXKeCTBO map (g, fi), roe g€G, heH,
C MPaBRJOM YMHOKeHUn (g, h)-(gs h)=(g:8 hi'h)
ABJAETCA TPYNMOH. 3nech Af-—pes3y/bTaT JefiCTBUA ABTO-
MOp(H3MA, COMOCTABACHHOTC g, HA YJEMEHT A (TaK NOCTPO-
eHHad Trpyfna Ha3biBAETCH NOJAYNPAMBIM MPOHIBEACHHEM
rpynn G v f).

904. Tlyctes F u H—aBe noArpynnul rpynnsl G, npuueM
H—nopManbHufA  genuTenn. JlokasaTh, 4TO NpOH3BeAeHHe
FH ecrs noarpynna B (, ABAAOWAACA [OMOMOpPQHBIM
ofpasoM 110aynpaMoro npoussesekua F 1 H, npu A/ = f-1A4f,

*905. Janwt rpynnel G u H. PaccmMartphBaercs rpynna F
¢yrkumit  f, onpeneneHHBIX Ha G €O 3HaueHHAMH B H,
C ecTEeCTBEHHBIM yMHOmeHHeM. B rpynne F onpegeneHH
aproMophH3ME, cOnocTaBlifeMble adementaM G no ¢opMy-
ne o (g, =f(g.g,). Tloaynpamoe npouszsegenne GF Haswl-
BaeTcA CrjeTeHHeM rpynn < H ff,

JoKa3aTe, 4TO CHJETEHHe KOHEYHWX Tpyfn jonyckaer
naoMopdHOe TPAH3IUTHBHOE INPEACTABJACHHE NOACTAHOBKAMH
mk 3NeMeHTOB, Fle m-—MNOPANOK rpynnsr G, a k—TopAIoK
rpynns H.

906. Ecnu rpynna A abenea ¥ ( KoHeyHa, TO JAwdoe
neaynpamoe npouspeaenne GH (r.e. mpu aofoM oTobpame-
HUH rpynnel G B TPyNNy aBroMopdusMoB Tpynns f) ectb
roMoMOp@HLIH 00pa3 crAeTeHH .

*907, IToanpameiM mpouseepeHnem rpynn i, u H, Ha-
abBaeTCH NOArpynna F UX NpAMOro NpoH3BeACHHS, TPOEK-
uuH Koropofi Ha H, u H, sanoaustor H, u H,.

Yro npencrasasior coboli napu (k,, h,), cocTapasgiomue
NOANPAMOS NPOH3BEICHHUE?
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§ 3. Csofopnas rpynna U cpoGoaHOe NPOU3BEREHHE

908. B ceofoanofi tpymne ¢ k2 oOpasyOMHME B3fTa
noarpynna, o0pasoBaHHas CJAOBAMH, B KOTOPHX CYMMa
nokasateell geAHTcs Ha m. [lokasaTh, 4TO OHa ABJAAETCH
HOpMaJAGHBEIM JefiHTeNleM K HAfiTH QaKTOprpynny.

909. B cBoGoguoii rpynne G ¢ & 00pasyolliHMU B3fTO
MHOXeCTBO H 3/eMeHTOB, B KOTOpHIX CyMMa NoKasaTtenel
MpH KakzoM ofpasyouleM paBHa Hymo. [loxasate, uTo
9T0 MHOMKECTBO €CTb HOpMaJbHbIfl nennTeb, HMEHHO, KOM-
MyTaHT rpynnel G, ¥ HaflTy dakToprpynny,

*910. Ilycts G—cBo6ofHOe Mpoussefienue n-+ 1 rpynn
BTOPOro nopsjaka. JoxkasaThb, UTO 3AEMEHTH YeTHOR AJIHUHH
COCTABJMIOT HOPMAJABHEIN JENHTeNh HHJeKca 2, ABASIOWHECA
ceobogHofl rpynno#t ¢ n ofpas3yiollaMA.

*911. Jokasarb, uto ecau ofpasylolide &, ..., #,
rpynnk f cBA3aHB TAKHME COOTHOLIEHUAMH, 4TO H3 ©,1,. ..
W, =1 caeayer w,...w,w, =1 (3Zeck w; NPHHUMAIOT
3HAYEHHSA Uy, ..., Uy H47' ..., 4g'), TO Tpynna H Moxer
6LITh BJAOMEHA KaK MOArpymia KHAekca 2 B rpynny G,
TOPOKACHHYIO OOPasywWIUMH Uy, Uy, ..., Uy BTOPOrO MO-
pAIKa,

*912, B TpexMepHOM NpPOCTPAHCTBE AaHa MOBEPXHOCTD
¢ ypaBHeHHeM x4 y®-+ 2 =axyz, a> 0. PaccmaTpuBaercs
ee JacTek S, JEXKallAaf B OKTaHTze x>0, y >0, 2> 0. IIpe-

2
o6pasoBanHe G, (X, 4, z)—»(y 1’2 . U z), OYEBUIHO, Mpe-
ofpasyeT S Ha cebfl (TeOMETPHYECKHH CMbICA G, SsCeH:
npsaMele, Napavielbibie Ox, nepecexaior S, Boofe roeops,
B ABYX TOYKAX H O, NEPeBOAMT OAHY H2 3THX TOYEK B APY-
ryi0). AHAJOTHYHO OMpPEJENAIoTea O, H 0,

JlokasaTs, uTO TIpynna, TnOPOXKAEHHAN O, O, O,
ecThb CBODOJHOE IIPOM3BEICHHE Tpex TPynm BTOPOTO To-
psiaKa.

*913. Ioxasatb, YTO HeompeledeHHOe YpaBHeHHe x? 4
+ i+ =axyz, npu udeJoMm g >0, He HMeeT pelieHHN
B HeJblX yucnax 0opd a+1 u a3=3. Tlpy a=1 Bce pe-
WeHRA MOJAyYaTca H3 pewends (3, 3, 3), a npu a=3 —
us peinenns (I, 1, 1) nocpeacrBom npumeneHus npeoSpaso-
BaHUA M3 TPYNUB, MOPOKAEHHON TNpeofpa3oBaHHAMH 0,
o,, 0, {cM. 3apauy 912},

yl
*914, Moxkazath, YTO MHOMECTRO UENOUHCACHHHX MAaTpHI

akb
(c a‘)‘ 3JeMEeHTH KOTOPHIX YAOBJETBOPHIOT YCAOBHAM ad —
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—bc=1, a=d=1(mod4), b=c=0(mod?2), cocrapgaser
¢BOBOZAYIO Tpynmy ¢ JAByMs 06pasyiounmu oz(é l) u

= (32).

§ 4. HusapuaHTHble NOaHAOMbL. [Ipumenenns
K HCCIEAOBAHMIO YPABHEHHH HM3WYX cTeneHei

815. JokasaTb, YTO ecJH TIOJHHOM He MeHSieTcsl TpH
QeTHHIX TIEPECTAHOBKAX H MEHAET 3HAK NPH HeueTHBLIX, TO
OH JEJIHTCA Ha onpeneautess BaniepMoHRa, cOCTaBJCHHBIH
M3 TepeMeHHLIX, ¥ YACTHOE OT JAEJNEHHA €CTh CHMMETpHue-
CKHMi NOJHHOM.

916. Jloxa3aTh, UTO KaMJAbit NOMHHOM, HE MeHSIOULHACH
NpH HETHBIX NEePecTaHOBKaX [MepeMeHHLIX, MOXeT OHTD

APeJCTABACH B BHAC
F,+FA,

rae F, U F,—CHMMeTPHYECKHE NOJUHOME H A— OTpenenu-
Tente BangepmMoHJAa H3 NEPEMEHHBIX.

917. Hokazarh, YTO Ka¥JABR TONHHOM OT #1 fiePeMEeHHBIX
Ky Ky <oy Xn, HE M3MEHSIOULWACA MPH KPYTOBHIX NepecTa-
HOBKAX MepeMeHHLIX, MOXHO NPEeACTZBUTbL B BHIE

Ly, Hy X %
DAFPAT N g,

CAE My, Vg ++ ¢y Mu-y CYTh JAUHeAHbE DOPMBL
W=xE+xet+ ... +x,
n,=xet e ... x,,

Nuo1 =X, 1 e2 24 .+ x,;
2k . . Zn
e—-cosT-{-tsmT,

npuyeM TIOKa3aTeNId o, ©®, ..., O%,_; YIOBJACTBOPAWT

YCROBHIO: o, +2a, 4 ... 4 (n—1) o, AenHTCcA Ha n.

918. [lna panvonaJdsHBIX QYHKOHNA, He MEHAIOMIHXCA
NpH KPYTOBHIX NEPECTAHOBKAX NepeMeHHBX, YKA3aTh #
OCHOBHBIX (APOOHBIX # ¢ HepaUHOHAJBHBIMH KoxbpHuuneH-
TaMHu}, Uepe3 KOTOpbieé BCe BHIPAMAOTCH PALHOHRANLHO.

919. laa pauHonaNbHBIX GYHKIHA OT TpeX NepeMeHHBIX,

He MCHAMMUXCA TPH KPYTOBHX MNEepecTaHOBKaX, yKasaTb
TPH OCHOBHLIE PYHKIKK ¢ PANMOHANBHBIME KO3(HHIHEHTAMH.
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920. Jlna paiuHoHATbHBIX GYHKUUA OT YeTHpeX oepe-
MEHHBIX, He MEeHAINHXCA MPH KPYrOBHX NMepPecTaHOBKAX,
YKa3aTh 4eThipe OcHOBHEIC (GYHKUHA € PAlMOHATbHBMHA KO-
sppHUHEHTAME,

921. Jlna panuoHaNbHBIX QYHKLEHA OT NATH NEPEMeHHBIX,
He MEHMWMMXCA MpH KPYTOBhX [epecTaHOBKaX, YKadaTh
NATL OCHOBHHIX (YHKLUA € PALKOHAABHBIMH KO3(DPUIHEH-
TaMi.

922. ITyerw g (%, ..., X,}—TONHUHOM, He MeHAWHHCH
NpH NOACTAHOBKAX w3 rpynnet H, H f{x)—nonnunom cre-
neHH n ¢ Kopuamu x2, ..., x§. JlokasaTe, 4TO cymerTByer

HOJMHOM, CTETIeHb KOTOPOTO PABHA HHICKCY ff B cHMMeTpH-
ueckoll TpyHRe, OOHHM H3 KODHEH KOTOPOTC ABJAAETCH
gixt, ..., x%, a Kos(hHUHEHTH ABJAATCA NOJHHOMAMH
OT KoadduiHenToB f 1 g, ¢ KoxhhRUHeHTaMU U3 Z.

923. Hafith ypasHeHHe, KOPHAMH KOTOPOTO ABJSHOTCH

(e, -+ x58 + x38%)° ¥ (X, + X,8% 4 xq8)%,
THe €= —-é—-{—i—]g%—, Xy Xg, Xy——KOPHH YpaBvHEHHHA
2*4ax*+bx+c=0.

924, Hafitu ypaBueuue HamMeHbIeH CTelleHH ¢ KodPDH-
HeHTAMH, BHPAMAIOIMHUMHCA pPAUHOHANLHO 4Yepes Kospdu-
UUEHTH HAHHOTO YypaBHeHHA Xxt4-ax®{bx*+4cex+4-d=0,
NpHHHUMAaA 32 OAMH M3 KOPHEHA HCKOMOTO ypaBHeHHS:

a) XyXy FXeXys BY (X + Xy — Xy — )0

*925. Hanuncaths GopMyay IS DeELieHHS ypaBHeHHA

x'—6Baxt - bx—3a1 =0,

926. CocTaBuTb YypaBHEHHe, CLHUM H3 KoOpHefl KoToporo
ABJACTCH
{xlxi + xsxl + xsxa + xd.xl + xbxl} X
X (%1 Xg = Koy + XXy + XX g+ x,x,),
rue x,, X;, X5, X4 X3~—KOPHH YPABHEHHH
t+ax+b=0.



TTABA VI
JINHEAHAS! AJITEBPA

§ 1. ba3suc, pasmepHOCTb, MOANMPOCTPAHCTHA

927. IlokasaTe, 4TO MHOMXeCTBO Bcex QYHKIH co 3Ha-
YeHHAMH B RAHHOM none K, onpeleneHHuIX Ha MHOMECTBE
H3 A 3J]1eMEHTOB, COCTABJSACT A-MEDHO® BEKTOPHOE NPOCTpPaH-
CTBO HaJ NojaeM K fl0 OTHOWEHHIO K ZeHCTBUAM CJAOMKEHHA
{pYHKUHH W YMHOXEHHA HA KOHCTAHTY U3 K.

928. B npocTpaHcTBe CTPOK Hajl YHCJAOBHIM TOJeM AaHa
CHCTEMA BEKTOPOB fi, ..., [n. BHACARTH MaxcHMaJbHYIO
JRHefiHO HE3ABHCHMYIO MOACHCTEMY M BHIDA3HTh OCTAJAbHEHE
BEKTOPSEl B BHAe JHHEHHHIX KOMOHHaudd BeKTOPOB Bbie-
JIeHHOH MOACHCTEMBI:

a) fi=(29 2|7t_'1)!f2=(3!_lr2| 4)-’:3=(I: 1,3, 1)

b fi=( 2 —5 4, f=0, —1. 3, —3) fom
— @3, 5 —13, 11);

c)f=(2 3 —4, —1), f,=(, —2, 1, 3), |,=
== (§, —3, , 8, f:=@3, 8, —9, ——5)'

d) f, “‘(2 1 —1.1),fs-"(1 2,1, =1, fs—’(l 12, 1)

€) f: l) fi=3, 2}, fs—‘(l D, fi=€, 3

f) f1=(2v 1: _3]) fa=(3n l’ “5): f3=(4! 2! ""l)!
fo=(1, 0, —7);

g) f1=(2s 3, 5, —4, 1), fg=(1| —1, 2, 3, B),
fe=(3, 7, 8 —11, —3), fi=(1, —1, 1, -2, 3);

h) fi=(2 I 3 4 I)s f =(l! 2! '_31 9 2)v
fs—(5 ]2: 11 r _5)i f;l"‘(l _31 61 3u

1) fl'_'(] 2! 19 "_'2 1) f _'(2 "'"l$ lv f =
_( l 2’ _'1$ 3)! fq.___'(z! l: _3i ll f =

= (1, 3, —1,
(]) fu= (4 3, '—1 1, —1), f==(2’ 1, —3, 2, —5),
fs—-(l —3 0 _2) fl—"(l 1 21 _2s 6)0
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929. B npocTpancTBe CTPOK HaZ UHCAOBBIM NOJEM 3a-
AAHLL BEKTOPH [, fo, f3 1 f,. Moxxuo au npunarts {f,, f,, fuf.}
3a Gasuc? KakoBH KOOPAWHATH BEKTOPa X B 3TOM Oasice?

ay f=(, 1, 1, 1), fi=(1, l- —1, _l)' fo=
"‘_"(19 _ls 1! _'l)v f4 ( _1 l) x_’(l ll' l)

b) fi=(1, 1, 0, 1), =2, 1, 3, l) fi=(1,1,0,0),
f4=(01 1: ""1; —_l)' .’C~—-(O 0! 0: 1)

*930. Ilycib €y, ..., ¢,—06a3uc BEKTOPHOrD MpPOCTPaH-
cTBa S B NYCTh €,,,==-—¢;—...—¢&,. J0oKa3aTk, 4TO Ai0-
Goit BeKTOp W3 S MOXeT GHITDH NpeACTaBJeH B BUle a,8,+ . . .

-t a8, 8,4, € KO3pPHUHEHTAMH, YIOBJECTBOPAID-
WHMH YCaOBHK a,+ ... +a,+a,,, =0, 4 Takoe npencras-
JIeHHE eJKRHCTBEHHO.

*931. B ycnoBHAX MpelniaviOeft 3agaul SiICHO, UTO KakK-
JAas CHCTeMa BEKTODPOB, MOAYYAMOWAACE H3 &y, ..., €,.;
prifpaceiBadieM OAHOTO M3 HHX, Ovier Gasncom. Jlomycrum,
4TO S— BelllecTBeHHO® NpocTpaHeTBo. [lokasaTs, 4To AwGoil
BEKTOP MOXeT OuiTh MpelcTaBJeH B BHAe JHueRHOH KOMGH-
HAUMH ¢ HEOTPHUATEJNBHBIMH KO3(pHUHEHTAMH B OJHOM H3
nepeyHCNIeHHBIX 0a3HCOB H TaKkoe MpeicTaBAcHHe eIHHCT-
sexHo. JlaTb reoMeTpHueckoe AOKA3aTeNbCTBO 3TOro daxTa
npu n=2 u n=3.

*932. Cko/bKO cyillecTBYeT $a3dcoB B n-MEpHOM mpo-
crpanctee Hag noaem GF (g).

933. Haiitn Gasuc WM pasMepHOCTb TNOANPOCTPAHCTBA
IpOCTPAHCTBA CTPOK, HATAHYTOTO HA LaHHKYIO CHCTEMY Bek-
TOPOB:

a) fl‘_(2 1 3 l)! f:!:(]" 2v 0, 1)! fss(_ 11, _3. 0),

b) rl'_ ’ l» 3v _l)s fgs(ln lt O', _lt l)' =
—(0;_2 .5» -'_3), f¢=(l,—'3, 2l gt_s);

C) f;—'(2 , _1)s f.“:(-—l, 1:‘_3; l)r fs=(4: 5’
3, —1), f¢_ d, 5 —3, 1)

934. Halityu GasHc ¥ pa3MepHOCTs CYMMEl H Tepece-
YeHHs NOAMPOCTPAHCTB APOCTPAHCTBA CTPOK, HATAHYTHIX Ha
cHcreMs! BeKTOpoB {f,} u {g,}, ¥ HalTH Gasucbl STHX mMOZ-
NpOCTPARCTB, BKJOYAKIHEe Da3HC MepecedeHus:

a) fl—gl 327} O fe=(—1,11,1); g, =2,—1,0,—1),
-B) fl—(l 21 =2 fu= B 11, D o= (1,01, 1)
<) fl—(l "0, 0), fo=(,0, 1, Iy; El-—(o 0, 1, 1),
=0, 1, o
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L= L L 1, f,=(1, 1.1 —1, b,
:(2: l 1 l 2) gl (‘_‘_I L] lt 1’0)’ gﬁ'_(l 0 )

& hi=(, 1, 1,0, f=(,"1,0, 1), fy={1, 0, 1, 1)
81(=(1' l! _l- )_l)v gﬂ:(l, _l: 1, _l}t gs

935. YUro npexacrasasier co6ofl CyMMa H nepeceueHue cJie-
IYIOIAX noinpocTpancTe P # § npoctpauctBa M xBappart-
HHX MaTpHIL

a2) P-—1poCTpancTBO CHMMETPHUECKHX MaTpull, Q —Opo-
CTPEHCTBO BePXHHX TPEYTOJABLHBIX MaTpPHL,

b) P--NpoCTPAaHCTBO CUMMETPHYECKUX MaTpHu, @ — mpo-
CTPaHCTBO AHTHCHMMETPHYECKHX MATDUI (3/eCb XapaKTepHC-
THKA TIONA CUNTaeTcs =£=2);

¢) P— npocTpaHCTBO UMKJAMYECKHX MATpPHL BHAA

a, aa - ﬂn
an I31‘ e an-—l

. - - " * L ’
ﬂa &'3 ‘s ﬂl

Q —NpoCTpaHCTBO BEPXHHX TPEYTOAbHHX MaTpHIL,
936. CocraBuTk JPopMyAs npeo6pasoBaHys KOOPAMHAT

npu nepexoae oT Gasuca fi, fy, fu, 4 K 683KCY £y, £, Gsr s
(3mech paccMaTpHBASTCA TIPOCTPAHCTBO CTONGUOB):

1 0 0 0
0 1 0 0
a) f1=‘—- W E f2= | fs"’ | f-i= L
0 0 0 I
1 1 1 1
} 0 0 i
=l L=l &=lo) &={1}i
0 0 1 1
I I —1 —1
2 —1 2 —1
b) (fl: fz: fs: fd)-‘_' —1 1 1 o
0 1 1 i
2 0 —2 1
11 i 3
(81 &a: o ga) =10 2 11
1 2 2 2
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937. YpapHenue¢ FUNEPNOBEPXHOCTH B eCTeCTBEHHOM Ga-
syce TPOCTPAHOTBA CTONGUOB HMEET BUJ Bt —xi—xd=1
HaiiTu ypasuenue STOH MOBePXHOCTH OTHOCHUTE/NBHG Gasuca

1 1 1 1
1 1 —1 —1
(fl' o o fd = 1 —1 1 —1
1 —1 —1 1

938. YKa3aTb KaKo#-AHG0 6a3Kc pakTOpPNpocTpancTna S/ P,
rge S —ueTHIPEXMEpHOe MPOCTPARCTBO CTPOK, P HaTAHYTO
Ha cucremy sexrtopos {f;}:

a) f,=(, 1, 1, 1), f,=(,2 3,4}
b) fl'_”(l’ _I’ 2: __1)» f2=(1,0, 0,1),f3$(1.l,1,l)

*939. CKOMBKO mM-MEPHBIX MOANPOCTPAHCTE CyllecTBYeT
B n-MEPHOM NpoCTpaHcTBe Hag nodem GF (¢)?

*940, CKOJIBKO M-MEpPHEIX TOATPOCTPAHCTE A-MEPHOFO
npocrpadctea Hax mnojdeM GF (¢) umeer HyJseBoe nepeceve-
HHE ¢ JaHHLIM k-MepHHM HOAMNPOCTPAHCTBOM?

*941. Tlycts P,, P,, Py~ TPH MOANIPOCTPAHCTBE KOHEYHO-
MepHoro npocrpagcTea S, npuueM P, < P, Jlokasats, uTo

P1—|—(P2 n Ps)z(P1+Ps) n #,.
*042, NoxkasaTb, 4TO

Py +P) N (Ps+PINP+ Py =
=(Ps+Pl)ﬂPg+(P1+P,)ﬂPs.

*943, Tlycts P, P,, Py—TPH NOANpPOCTPAHCTBA KOHEUHO-
MepHoOro npoctpaHcTsa S M mycts dy=dim (P;4- P} N P+
+ dim (P; N Py}, 3necs i, j, k—NpOK3BONBHASA NEPECTAHOBKA
uyucea 1, 2, 3. Hoxasats, urto d, =d,=4d;.

*944. Ilyete P,, P,, P;—NOANpOCTPAHCTBAa KOHEUHO-
MepHOro npoctpanctsa S. [lokasaTh, 9T0 NOANPOCTPAHCTBO
(PeN P+ (PsNPY+ (PN P,) colepXUTCA B NOANPOCTPAH-
cTBE u(P,+P,)n(P,+P1)n(P1+P,) H pA3HOCTH pasmep-
HocTeH 3TUX NOANPOCTPAHCTB €CTh H9eTHOE YHCO.

#945, [lyew O0=U,cl,clU;c ... clU,,clU,=§ —
NOAHBH $Jaar, T. e. NOCAe0BATeABHOCTh BAMKEHHLIX NMOA-
npocrpaicTe npoctpakctsa S. Ilyers, panee, P—mnoanpo-
ctpancTo, dim P == 1. okasare, uro Haljercs Takod HoO-
mep &, urto Uyl _;-1-P,
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946. Tlycth fy u f,— B3auMHO TIPOCTHe TOJHHOME H3 K [x]
creneHefl m; # m, H SCK[x]—NPOCTPaHCTBO TOJHHOMOB,
CTelleHH KOTOPLIX He TIpeBOCXOAAT m,+ m,~— 1. Hoxasars,
urp S=S8,PS,, rae S;--NpoCcTPaHCTBO MNOJHHOMOB H3 S,
deasimuxes Ha f;, i=1, 2.

947. Myers S=P, ® P, 1 @ —oaHoMepHOE NOAUPOCT-
pancTBO S, MMElollee HyJeBoe NepeceyeHHe Kak ¢ Py, Tak
u ¢ P,. Halitn pasmeprocts (P, 4 Q)N (P, + Q) H ykasathb
Kakofi-1u6o 6asic ITOrO NPOCTPAHCTBA.

948. OBGo6mKUTL NpeAbAYLIYI0 3ajiady Ha cAayyal, Korja
dimQ@=kr = 1.

*949. [lycte S=P, ® P,—npocTpaHCTBO Haja noJeMm
GF (g}, dim P =m,, dim P,=m, HaliTe uncio k-mepusix
NOANPOCTPAHCTE (, WMEIMHX HYJEBOe NepeceyeHHe Kak
¢ P, Tak u ¢ P,.

950. Ioka3ars, YTC TPOCTPAHCTBO BEIIECTBEHHHIX He-
npeprBHLIX (yxuuit Ha orpeske [0, 1] ecTb npsaMas cymmMa
NpOCTPAHCTEA KOHCTAHT M IpocTpancTBa ¢yHKuuii, olpa-
matomrxea B 0 B paunoft toure x,, O0=<Sx, <1,

951. Joxas3aTh, YTO TMPOCTPAHCTBO HENpPePHBHHIX (YHK-
nuii wa [0, 1] ecTh MpsAMadA cymMMa NDOCTPaHCTBA TOJUHO-
MOB, CTeléHb KOTOPHIX He NMpPEBOCXOAMT k-—1 U npocTpak-
ctBa ¢yAkuufi, obpamaiomkxca B O B JaHHHX TOYMKax
Kis vovy Xgy 0T 2y << v {1

952. Joka3aTb, YTO MPOCTPAHCTBO NMOAHHOMOB K [x] ecTh
npAMas CyMMa TMPOCTPAHCTBA NOJMHOMOB, JeJALIHXCA Ha
JaHHBlt noARKOM @€ Kjx], H NpocTpaHCTBA TOJHHOMOB,
CTeNeHH KOTOPHIX MEHblIe CTeleHH ¢,

B chexylomux 3ajauax paccMATPUBAIOTCH JRHEHHEBIE
MHorooGpasus, T. €. «CABHHYTHEs NOATPOCTPaHCTRA X, + P,
rae x, — QHKCUPOBAHHEIA BekTop, P —IOANPOCTPAHCTEO.
OnxomepHble MHHEHHBIE MHOTOO6PA3HS HAa3HBaKTCA PAMBIMH,
JByMepHEIE — IIOCKOCTAMH, §0/€e BHCOKOH Pa3MepHOCTH —
runepnaockocTami. HysnbmepHole anHedtbie Muoroofpasis
(T. . BEKTOPHI} B 3TOM KOHTEKCTE yA0OHO HA3LIBATDL TOUKAMH.

953. HoxaszaTe, uTo gas Toro, 4rofbl MHorooOpasus
%, -+ P, H x,-P, copnapany, HeoGXOAHMO B J0CTATOUHO, YTOOL
P,=P,u x,—x,€EP,.

954, [lokasaTh, 4TO yepes IBe HeCOBNAAANOIHE TOYKH
X, 4 x, TPOXOAHT OAHA M TOJABKO OfHa NpAMad, HMEHHO
MHOXeCTBO {(1-—c) %, + cx,}.

*g55. JlokasaTb, 4To AJf Toro, uTobbl MHOMXKecTso M
ToueK OBINO JHHEHHBIM MHOTOOOpa3HeM, HeoOXOAHMO H AO-
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¢TaTouHo, uToGH BMECTE ¢ TOYKAMH X; H X, MHOXecrBy M
npuHaAeKaaH Bee ToukH (1 —¢) X, -+ cx, (T. €. BCA ApaAMan,
npoxXondAlan uepes x; U x,). Ilpeamonaraercs, uto noae K
cofepxurT Goabile ABYyX 3JeMeHTOB (T. €. He ABJAACTCA
nonem GF (2)).

056. HaitTu nepecevenue JuHeilHpIx MHOroo6pasuii x, -+ P
¥ Y, + Q B npocTpancTse S, B IpeANOJIOKeH H, 4ToS=PL & Q.

957. Hafitu nreofxoiumMoe H J0CTATOYHOE YCJAOBHE JNA
Toro, wrobbl MHOrooSpasuf x,+P u ¥, -+ Q uMean nenycroe
nepeceueHHte.

858. Tpu BLINOJHERHH YCJAOBUA TpeAblaylledl 3ajauu
HaliTd Tepeceuesne MHOTOOOpasuit x,+ P u y,+Q.

959. Uro MOMHO CKa3atTh O PasMEPHOCTH HAMMEHLINETO
JHHEiHOrG MHOTO0OpasHA, COAEpMKAalIero Ase HaHHLIX Upi-
Mhble B A-MEPHOM fPOCTPAHCTEE.

860. B ueTHIpeXMEpHOM IMIPOCYPAHCTBE HaNTH MNpPAMYIO,
NPOXOAAILYI0 Yepe3 HauaJo KOOPAUHAT H MepPeceKatomylo
npaMeie:

x, =243t xy=1—1, xy=—14+2f x,=3—-2

X, =T, x, =1, X, =141, x,=—14+2¢,

HafiTd TOYKH Mepeceyenda 3TOH NPAMOA ¢ JaHHBIMU 1P AMBIMH,
961. Hccaenoats B 001LeM BHEE YCJAOBHE PA3PElIHMOCTH
aagayd 960 gaA AByX [pAMBIX B 71-MepHOM [POCTPaHCTBE,
962. Haiith HaumeHbllee JHMHefiHoe MHorooGpasiue, co-
nepxatlee MHOroo6pasus x,+P u y,+ Q. Uto MOXHO cKa-
3aTh O €r0 Pa3MepHOCTH?

963. 113BecTHO, YTO B TPEXMEDHOM IPOCTPAHCTEE (K, B CHAY
pesyabraTa 3ajaud 959, B n-MepHOM MpH n = 3) HMeIOTCHA
yeThipe BO3MOXHOCTH B3aHMHOTO pPacrnofIoMeHHA ABYX INps-
MEIX —OHH MOCYT COBMazaTh, OBITh NApaJJIeJBHEIMH, Nepe-
cekaThcst B TOWKE H cKpeumwpaThed, OnHcaTh BO3MOXKHEBIE
pacmo/IoMeHHs IBYX NJaockKocTed x,+P u y,+Q B nartu-
mepHoM npocTpanctee, B ocHoBY KaaccHPHRAUMH NONOKKTE
pasMepHOCTb £ HaMMEHbINeTo JHHeHHOTO MHOTOOGpa3ua,
conepxatiero offe MIOCKOCTH,

964. JlaTh 2aHAJOTHYHYIO KJacCH(HKALHIO B3aBMHOTO pac-
MOJOXKEHU ABYX JARHEHHMX MHOFooOpasui x,+ P ny,+Q
pasMepHOCTER my, ¥ M, m, z==m,.

965. Haiiti nauMeHsllee NuHeHAHOE MHoroofipasue, co-
Jiepiauiee BEKTOPBI Xy, Xgy +a ey Xg
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§ 2. JIunelnwie oroGpaxenna H onepaTopwl.
O6pa3s, sppo, noayobpaTamil onepatop

B pasbrefiieM TepMHHB ¢NHHeHHOE oToOpaXKeHKe» H «JH-
HefiHblll onepaTops 6yAyT paccMaTpPHBaTbcfl KaK CHHOHHMBI,
OJIHAKO NMEPBOMY TepMHHY OYJAET 0TAaBaThCs TNpejrouTeHiue,
€CcAH peub HAeT 06 OTOOpamEHHH H3 OQHOTO NPOCTPAHCTBA
B ApYroe, BTOpOMY—AJas OTOGDaXi€HHA H3 NpOCTPaHCTBa
B cebn. OrobpaxeHnue (onepatop) A: S— T 3apaerca mar-
punell u3 KoopiuHaT oGpasos Ga3kca npocTpascTBa S OTHO-
cHTeabHO Gasuca npocrpadetea 7. Ecawm Sasnch sadukcn-
poBanbl, Mb He GyneM pasiHuaTh B 0603HAUERUAX ONEparop
¥ COOTBETCTBYIIYIO €My MATPHUY.

966. JlunefiHoe oTOOpaXKenue H3 TPOCTPAHCTBZ CTONG-
nos S B npocrpaHcTBO cToabuos 7 3ajaeTcd yMHOMEHHEM
chesa Ha MaTpuny A. B cnepyiomux npumepax HalTH #Apo
oToOpaxenus:

1 1 1 4 3 1
—1 —11 —1 —2 —1
—1 01 1 2 1 —1
¢ A=|—1 —2 3, & A=|—11 2 24
—1 =3 4 I 3 -1 0
51 s 2 1 11
e) A= 1 9 A= -1 1 -2 2]
1 2 0 2 1 —-51
2 —1 2
—1 l 1
g A=\ | 2 —5
1 2 11
967. na Tex ke npumepop HalTH Gasic ofpasa.

968. llna Tex e npuMepoB RAATH HEBLIPOXKAEHHbiE MAT-

EO
puitk € 1 D rakue, yro C"lADz(O 0), rae E—exnHnu-

naA MaTpHua, NOpAAOK KoTopoil paBed panry A, a 0—ny-
JIeBAA MaTpHla.
969. JokasaTb msomopdusM npoctpaucT AS B Siker A.
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970. Oto6paxeHne npocTpakctBa S B MPOCTPaHCTBO R
HaspiBaercs SMHMOPGHEIM, ecau ofpasoMm ABAseTcA Bee R,
oTOOpamerHe INpocTpaEcTBa R B npoctpaucreo T mashl-
BaeTc# MOHOMOPPHBIM, €cJH ero fAAPO COCTOHT TOABKO H3
Hyas. Jlokasarb, YTO paHr MaTpuubl SMHMOpdHOTO orobpa-
MeHHA paBeH YHCNY ee CTPOK, paHr MaTpHubl MOHOMOPY-
Horo oro0paKeHHsl paBeH YHCAY ee cTosIGiIOB.

971. Jlokasath, uyro JuHeiinoe oro6pawkenue A: S—T
MOXHO NPeNCTABUTE B BHAC NPOH3BEJEHUA 3NMUMOPPHOro 0T10-
Gpaxenua S— R u moxomoppHoro R — T, rae R—HeKo-
TOpDE MPOCTPAHCTEO, PA3MEPHOCTD KOTOPOrO paBHa paHry
orobpaxkenus A

972, JTaTh HCTOJIKOBaHUE pe3yJbraTa Npelsiiyllilel saaaun
B anreGpanyecKuX TEPMHHAX.

973. OTMeTHB, UTO B KayecTBe Neppofl MaTpHilLl B OTBETE
K Npelpifiyliefi safiaye MOMHO B3ATb J1000f 6asnc npocTpaH-
CTBa, HATAHYTOrQ HA CTOAGUBI AaHHON MAaTpHUH (T. €. 6a3HC
ofpasa), a2 B KadecTBe BTOPOH —MaTpHLY KO3pPHIIHEHTOB
B BoipaMeHUH BCeX CTOJOUOB yepes BhIGpaHHEE GasHCHbIE,
BBLITIOJIHHTSL PasJyoKeHue ANA NpUMepoB a)—g) 3ajaun 966.

974. Tlyerb A: S— T — nuneiiHoe oTo6paxenne H P —nog-
npoctpancTeo S. Jlokasarte, yro dim AP=dim P—dim P nQ,
rae Q =ker 4.

975. Ilycte  P—noanpoctpaicrso  npoctpadetBa T,
dimP=p, dimT=m n A: T — S — auuelinoe otobparkeHne
paura r. I{okasaTh, uT0 p--r—m < dim AP <{min (p, 7).

*976. Ilyete A, S—T 1 A,: T — R-——nvnelinsie oro-
GpaxeHus paHroB ry kr,, dimT =m, p=dim 4,A4,S. Hoxa-
3aTh, 4YTo r,+r,—msLpscmin(ry, r,).

977. Ilycts A: § — T — nuneiinoe orofpaxkenue, Pu Q —
ABa nognpoctpanctea S. Hafitu, B TepMURax npocTpancTsa S,
HeoGXOAKMOe H JAOCTAaTOYHOE YCJAOBHE AJA BHNOJHEHHS pPa-
peHcTBa AP = AQ.

978. Mycts A: S —» T—aunueifinoe otobpaxenue, P H
Q —aBa noampocTpancTea S, mpuuem P Q. Hokasarb, U0
dim AQ—dim AP <{dim Q—dim P.

979. Ilyere S, [/, T—BeKTOpHBIE TPOCTPAHCTBa H JaHBl
AuHefinsle orofpamenns C: S—T u B: U—T. Koraa
CYUIeCTBYeT Takoe JHHeHHoe orofpaxenne Y: S— U, uro
C=8Y?

980. ITyers S, U, T — BeKkTOpHLIE MpoCTpancTBa H JaHbI
AuHelHbe oroGpaKenusa C: S—T u A: §—U. Koraa cy-
LeCTBYeT Takoe J[uHeithoe ortoSpaxenue X: U -—T, uro
C=XA?
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981, Ilycre S, U, V, T —sexTopHuie NpoCTpaHCcTBa
H Jlassl JduHeHHBe oToGpaxeHns A: S—U, B: V—T n
C: 5—T. Korga cywectsyer 1akoe JuHelHOE 0TOGpasKe-
RHue Z: U—V, uto C=BZA.

*§82. Tlycts S w T—BeKTOpHBIE NPOCTpaHCTBA pPA3Mep-
Hoctreil # v om Hag nosem GFT (g9):

@) CKOJBKO CYIIECTBYET JKHeHHBIX oToGpaxenui S — T

b} CKOJIbKO CyllecTBYeT MOHOMOP(HBIX JHHEHHBIX 0TG-
paxennii S--T;

¢) CKOMIBKO CYLIECTBYET 3MHMODPQHBIX AHReHHBIX oTodpa-
®Keunft §—T;

d) CKOJBKO CyLIECTBYET JHHEHHBIX oToOpameHull S— T
patra r.

983. Ilycrs BekTOpHOE TMOANPOCTPAHCTBO S —MpAMast
cvMma nmognpoctpanete P u Q: S=P® Q. Torna kamaui
BekTop 2€S OJIHO3HAYHO NPeACTaBIAETCH 8 BHIE x -y, rie
x€P, yeQ. OroSpamenne A: 2— X ecTb, OYEBHAHO, JH-
HEeHHBI OnepaTop, HAa3hiBAKOLUACA 0NepaTOPOM NMPOSKTHPO-
BanliA S Ha P napangensno Q. JokasaTs, uro omepatop A
HieMnoTenTeH, T.e, A*=A, n ykasarb ero figpo H ofpas.

*984, [lokasaTb, 4To MmoOGOH HIEMIIOTEHTHBI! OMEpPaTop
€CTh OMNepaTop TNPOeKTHPOBAHHSA.

985, Ilycte A: § — T—snumopduoe nunefinoe otobpa-
Henne v nyere P—Kanoe-aubo AomosHHTENsHOe K kerA
noanpocTpaHcTee (T.e. Takoe, ure S=kerA®D P). Paccenmor-
puM aunefitoe otofpaxenve B: T -— 8§, oro6paxaiouiee
BeKTOphl U3 T Ha Hx npoofpastl (eNHHCTBEHHblE, MOUYEMY?)
B P. Uro npegcrasnswor coGoil onepatopsl AB u BA #
otoOpaenus ABA u BAB?

986, Tlycts A: S— T —noHoMOpDHOE AHHeHHoe 0TOG-
paxenne u ( —Kaxoe-nubo pononnenne AS B T, Pac-
cnoTpuM  oTobpaikenne B: T —» S, comocTaBagiomee Kaw-
josy Bektopy H3 T npoofpa3s ero npoekudn Ha AS (na-
patensiHe @), YCTAaHOBHTb JAHHeAHocTh B H BoiACHHTD,
uTo NpeacTaBaAoT cofoit onepatopst AB u BA w oroGpa-
xeuna ABA n BAB.

987. Ilycts A: S — T —npoussofibloe AHHeliHOe 0OTOG-
paxeHke, P—xaKoe-nu6o jomosnedde K kerd 8 S # @ —
Kaxoe-1u60 gononnenne AS B T. Paccmorpum orobpame-
Hue B: T — S, colocrasasdwillee KamIOMY BeKTOpy y€T
BEKTOp H3 S, sBaswommiicA npooGpazoM B P npoekiud y
Ha AS napamnensHo Q. BmiAcHuTh, uTO nNpeacraBamioT
cofoit  onepatoppt AB w BA un orofpaxenun ABA
® BAB,
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*988. Ina onepatopa A: ST noayoSpaTHev (ped-
JeKCHBHO monyoGparHuM) HaswBaeTcs omepatop B: T—-§,
yaoBaeTBOpsiouit Tpebosanusm ABA=A u BAB=B.
Hokasats, 4To mMoGoH noayoOGpaTHHI onepaTop MoMeT OuiTk
HOY4eH MOCPEACTBOM KOHCTPYKLUHKR, ONHCaHHOR B npendl-
Iylie# 3agave,

989. JokasaTh CylLIECTBOBAHHE TOJYoOpaTHOrO oniepa-
Topa, Hcxoas U3 3ajauu 981,

*990. Onepatop AY: S— S HasblBaeTcA KOMMYTH-
PYIOIUM MOAYOGpPATHLHIM AJIA AaHHOTO onepatopa A: S — S,
ecan AA-V=A"P4, AATVA=4 u ATVAASY a= A=,
BuacHuTh  ycaoeBxe cyulecTBoBaHEs A",  yCTAHOBHTH
NpH 3TOM YCAOBHH eIMHCTBEHEOCTh A'™H # cooTHOLleHHe
(A-)-0 = 4,

991, Ecam mXan-matpuua A paHra r paBHa NPOH3BE-
JNeHUD m X r-MaTpuubl B Ha r xn-matpuuy C (ofe paura r),
TO NpOH3BeJleHHe KX NOAYOGpaTHBIX B OOPATHOM MOPALKS
JaeT OAHY H3 noayoOpaTHHIX MaTpHO AR 4.

992, Tlyers D—onepatop auddepeHurpoBalua B NpocT-
paHCTBe NMOJUHOMOB (XapaKTepPHCTHKa TS KOHCTAHT paBHa
HYJ/I0} CTEMeHH, He NpeBocXoAsmel n. YGegutbcs B Hecy-
mecTBoBakud D'V y noctpouth kakKofi-anbo nonyoSpar-
HHHA onepatop.

993. B mpocTpaHCTB® TPHFOHOMETPHUYECKHX NOJHHOMOS

"
{ao +- kzl a,co8 ki 4 b, sin kt} eTEMEeHH £ 8ajaH ollepaTop

nuddepenunposanus. Hafitu D=0,

94. Tlycte A—xpajpaTHas mX/m-Marphlla paHra r.
B npocrpaHcTBe mXn-MAaTpHIl PACCMOTPHM OINepaTop Je-
Boro ymuoxenns Ha A, Halitu pasmepHocTs €ro sapa.

995. Tlycte A—xBanpaTnas mX m-MaTpuua, Iyets Q —
AOANPOCTPAHCTBO BepXHHX TPeYroAbHBIX MATPHI, B MpoCT-
paHcTBe BCex mXm-MaTpuu. Hemy pasHa pasmepHocTh
npoctpatcrea L 4Q,roe L, ,—omepatop YMHCIHEHHR cJeBa
Ha A.

996. Cucrema nognpocrpaHers P,, .., P, npocrpatcrea 8
HA3HLIBACTCA SKBHBAJICHTHOR cHCTEMe moInpocTpaHeTs (y,. ..
.vvy Qp €CTH CYIECTBYET HEBHIPOXKACHHBIE onepartop At
S — S, Koropuit nepepoiut P; B Q..., P B Q4 HafiTn
yCJA0OBHE 3KBHBAJEHTHOCTE nap noamnpoctpancte (P, Py
H(Qr Q)

997. Hauu xBa dnara0=P c P c,,. c P,mSul ™
=Q,c@Q,=... =@Q,=S (He npexnonaraercs, uTC pas-
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MEPHOCTH MAYT TOQAPAH, AOMYCKAOTCA NPONYCKH K MOBTO-
perns). Halith yenoeus 3KBHBAJSEHTHOCTH 3THX ABYX 1aT0B,

*998, JokasaTs, uyro nomuofl cucremofi MHBApHANTOB
napw ¢narop F:0=P,c P, c...c Pp=8S u O: 0=
=Q,c¢,c...c Q£=S ABNACTCA  MaTpHua by), i =

=1, ..., & ;=l ..., I, W3 HEOTPHUATENBLHBHIX YHCE
bU._damPt 1 Q,~—d1m((Pf NQu)+®i QN T e
napoi paaros F, @ u F’, O skBuBaNeHTHH, eCId COBMAJa-

10T X HHBAPHAHTHL

*999, HafiTH nosHy0 CHCTeMy HHBADHAHTOB LM TPOKKH
(P,, P,, P,) moanpocTpaHCTB npocTpaHcTBa S.

1000. AdduuneiM npeofpa3oBakHeM NpPoCTpancTBa S Ha-
3HBaerca mnpeoGpasoBakue F: S — S, neficreyioniee no ¢op-
Myne F(x) =x,+ Ax, rae A—nuHeHHBIH oneparop, X, —
dukcupoBaHHuIf BekTop. JlokasaTe, uro adbuHHOe npecd-
pasoBaHHe oGpaTHMC B TOM H TOJBKO B TOM CJydae, ectu
oneparop A HeBmpoxNeH, H HalTH ofparHoe npeobpaso-
BaHle,

1001. HoxasaTk, 4TO HeBHpOMJAeHHEe adduHHbIE Tpech-
pasoBaHHA 00PA3yOT TPYIMY, HMEKOULYH® HOPMAABHHM JAeJH-
TeJIeM TPYNNY napafaenbHsiX MeperocoB Tx=x,+ x.

1002, Noamuoxectsa L u M B S HasulBalotes adduuHO
3KBUBaJEHTHBIMH, €ClH CYIIRCTBYeT HeBHpPOXIeHHoe a(uH-
Hoe npeofpascBanue, orofpaxawomee L Ha M,

Hokasatk, 4T0 Jo0ble ABe CHMIJIUHHAJNBHBIE CHCTEME
TOUEK X,, Xy --+s X, H Yoo Yy, +++, Y, B A-MEPHOM IIpO-
cTpancTBe adHHHC SKBHBAJEHTHH (CHCTEMA TOYEK X,
Xy, .+, X, Ha3bIBAE€TCA CHMIVIMLHAJDBHOH, eCJdH BEKTOpPH
Xy—Xg, + 0.4 X,—X, JUHEHO HE3aBHCHMSI).

1003. Hoxasath, uT0 J06be nBa JHUHelHbIX MHOFrooGpa-
3HA ONMHAKOBOH pasMepHOCTH adUHHO PKBUBAJIEHTHHL.

1004, Ooxasark, uro mofuie 1Be TPofiKH MPAMEIX «ofie-
r'o NONOMKEHUA» B TPEXMEPHOM NPOCTPAHCTBE (T. . MOMapHO
CKPEIHBAIIKXCA H He MapasneNbHEIX OJHOH NJIOCKOCTH)
abthHAHO 3KBHBAMEHTHBI.

§ 3. TeopeTHueckue OCHOBBL! NPHUREREHHA
MATPHUB! ONEPATOPA K KAHOMHUECKOMY BHRY

*1005. Tlyerp A: S— S—auneitHolit onepatop H x€S.
AHHYJISTOPOM BEKTOp& X Ha30BeM Takofi nonutoM f(f), 4TO
f(A)x=0. [loxasarh, 4To BCe AHHYJASTOPH JIAHHOTO BEK-
TOpa ASAATCH Ha MHHHUMaJbHBIH AHHYJIATOp, T. €. Ha aHHy-
JAATOP HaHMeHblIeH CcTemeHH.
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1006. Tlycte A —JsHHefiHbIfl OMEPATOP HEKOTOPOTO BeKe
TOPHOI'O BPOCTPAHCTBa S, BeKTOpH x, Ax, ..., A¥ 1x (x €S)
AHHeHHO He3aBHcHMEl, A*x ABASeTCA HX JRHelRON KOMOM-
nauneit: A%x =¢,A*"1x+4 ... +cpx. Torga NOANPOCTPAHCTBO
P, naranyroe Ha x, Ax, ..., A*"lx, unBapuanTHO, a
NOJMHOM {*—c f#~t—— —¢, €CTh MHHHMAJIBHLIA aHHYJIA-
TOp BeKTopa X. Jlokasarh 310. Tak NocTpoeHHOE NOAMPOCT-
paHCTBO P Ha3blBaeTCA UMKJAHYECKHM NOANPOCTPAHCTBOM
OTHOCHTEJBHO ollepaTopa A, NOPOKAEHHHIM BEKTOPOM X.

*1007. loka3aTtbh, 4YTO XapaKTePHCTHUYECKHH TNOAHHOM
ONeparopa HA BeeM TNPOCTPRHCTBE AGAHTCA HA XAPAKTEPHC-
THYECKHH TOJIKHOM HA HHBAPHAHTHOM MOJANPOCTPAHCTBE.

*1008. BEIYHCAHTD XapAKTePUCTHYECKHI NOJKRHOM Onepa-
TOpa H4 LHKJKNYECKOM MOAMNPOCTPAHCTBE, NOPOMKAEHHOM
BEKTODOM X.

*1009. /loka3aTh, 4TO ONEPATOP ABJAACTCS KOPHEM CBOErQ
XapaKTePHCTHYECKOro NOJAHHOMA (TeopeMa [aMH/AbTOHA —
Kaag B TepMHHaX onepatopos).

*1010. [oka3aTb, 4TO ecJH TPOCTPRHCTBO eCTh MpAMaA
CyMMa JBYX HJK HeCKONbKHX UHBAPHAHTHEIX MNOANPOCT-
pPaHCTB, TO XapaKTepHCTHYeCKHA MOJIHHOM Ha BeeM MNpo-
CTPAHCTBE PaBeH NPOU3BRJEHHIO XaPaKTEPHCTHYECKHX NOJH-
HOMOB HA MPAMEIX CJaTaeMbIX.

*1011, ITycTh NpOCTPAHCTBO S €CTh CYMMa ABYX HHBa-
PHAHTHBIX NognpocTpakcTB P, u P,. CBA3aTh XapaKTepHCTH-
yecKHfl MOJIHHOM HAa BCEM NPOCTPAHCTRE C XapaKTepHCTHUEC
KUMH NOJHHOMAMH Ha JAHHBX HHBAPHAHTHLIX NOJANPOCTPAH-
CTBaX H HA HX TNepecedeHHH.

*1012, ITycTb npocTpaucTBo S €CTh CYMMAa HHBAPHAHTHLIX

noAnpocrpaiete Py, ..., P, [IlokasaTh, uTO XapakTepHc-
THYECKHUH MOJMHOM Ha S JeNHT NpoH3BeJeHHe XapaKTepHC-
THYECKHX MOJHHOMOB Ha P, ..., P

*1013. EcaH CHCTeMa BEKTOPOB Z,, .,., 2, NpOCTpPaH-
crea S rakosa, yto P+ ... 4-P,=S§, tae Py, ..., P,—
HHKJHYECKHE OTHOCHTeABHO omnepatopa A NoANpoCTPaHCTBA,
MOPOXNAEHHbIE BEKTOpPaAMH Z,, ..., Z,, TO Td CHCTEMa Hashl-
BAETCA CHCTEMOH OmepaTopHuIX 00pasyouix nna S (Hanpu-
Mep, cHcTeMoH OMepaTOpHHX o0pa3yioUux ABAdeTcA MoGofl
Gaszuc S). [oKazark, UTC XapaxkTepHCTHUECKHH MOJAHHOM
onepaTtopa /A HAa BCeM MPOCTPAHCTBE ecTh AeNHTeNb NPOH3-
BEJIEHHS MHHUMAJBHBIX aHHYJAATOPOB CHCTEMbI 06DA3YIOILKX .

*1014, Tlycre onepatop A peficTByeT B BeKTOPHOM
mpocTpancTBe S Hajg noneM K. Ecnu BCe BeKTOpH HMEIOT
AHKYJATOPAMH CTeMeHb OJHOIO H TOrD Ke HeMpHBOAMMOLO
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B K NOAHAOMa ¢, TO H XapaKTepHCTHYECKHA TOANHOM ecTh
crenes ¢. JlokasaTh 3T0. Taxkoe NMpPocTpaHcTBO S Ha3osBeM
NpUMAPHBIM OTHOCHTEbHO A.
*1015. HokasaTh, wro AApo M oSpa3s oneparopa [ (4),
re f—moBoil TOJIKHOM, HHBAPHANTHB OTHoCHTedbHO A,
*1016. ToxasaTb, UTO ecial aHHYJATOD f (f} BeKTOpa X
paBeH INPOW3BEJEHHIO B3aHMHO NPOCTHIX NOJHHOMOB [y (f)
u f,{{), To x OJHO3HAYHO MPEICTARAALTCH B BHIE CYMMBI
X - %, BEKTOPOB, aHHYJWAPYEMBLIX TonuHOMaMH f, (f) » f, ().
*1017. PacnpocTpaHuTh yTBepkieHMe 3ajauu 1016 ua
cAyya, Korga anuyaatop f (f) Bekropa x paeeH f,{f) f,(f}...
co.fi (#), ¢ MOMapHO B3aBMMHO MPOCTHIMU fy, fo +0ey fo
*1018, Jlyvcrs XapaxkTepHCTHUECKHH TOMNiHOM omOepa-
Topa A, neficTeyiomero B MnpocTpanctee S HaAR nodem K,

iy Ml

HMEET KaHOHHYECKOE pPasdfOMeHHEe @) '@y ... ¢, %, Ie ¢;—
nenpuBoAYMMEe mofuHoMb. Jlokasath, uTo S packjiaswl-
paetcst B npsMyie cymmy P, @ P, ®... D P, npumapHbX
MOINPOCTPAHCTE, BEKTOPH KOTOPHIX AHHYJMPYIOTCH, COOT-

BETCTBEMHO, NOJHHOMAMH @™, @, ..., @,k
*1019. iokasaTh, 4TO B YCJI0BHAX Npeielnyiielt sajaun

XapaKTepHCTHYeCKHE TIONHHOMBL onepaTopa A Ha noanpo-
cTpaHcTBax P, pasupt ¢, i=1, ..., k.

1020. [yete Q--npuMapHOe DHKANYECKOE OTHOCHTEALHO
ofeparopa A RpocTpaHETBO € anHyasTopoa ¢, HokasaTs,
uro ker @t (A} =¢=~¢ (A) Q.

#1021, JlokaszaTh, YTO OPHMAPHOE NMPOCTPAHCTBO pasia-
raeTcss B OPAMYIO CYMMY UMKAHYECKHMX TIPUMapHEIX [I0A-
pOCTPAaHCTB,

1022. TlyeTe Q —npumMaphoOe UHKJAHUECKOE OTHOCHTRJbHO
onepatopa A mpocTpaHeTBe ¢ aHHYJIATOpPOM @7 (1), ¢ (I) =
= i t* 14, ., 4@, 3anucarh mMaTpHuy onepatopa A B
Gasucex, Ax, ..., A% W, ¢(Ayx, Ap(A)x, ..., A* g (A)x, ...

o ¢ (A x, Agertr(A)x, oL, AFTlemTi(A) .
1023, Cnenmnanusuposats pezyastar 3anauu 1022 pas
q) (f} == t_"}u.

*1024. Hoxazath, 4TO AAA omnepaTopa, LeHCTBYIOUIEro B
KOMJ/IEKCHOM [POCTPAHCTBE, CyUlecTBYeT Oa3Hc, B KOTOPOM
MaTpHUA ONepaTopa KBa2HAHAroiaJbHa H COCTOHT M3 KaHOHU-
YeCKHX KOPAaHOBIX 610KOB (KaHoHHueckas gopma Jopaana).

1025. [lepeHecTR npeanoxenun, cpopMyAHpPOBAHHHE
B 3ajpadvax 1005, 1007, 1008, 1010—1013, 1015—1020 B Te0-
PHK® KOHEYHLIX afesieBblX TPYMM, HCNOAbL3yA CASAYIOUHHA
4CJIOBAP b
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MPOCTPAHCTBC C OTEPATOPOM KOHeuHan alenepa rpynna

BEXTOPHE 3NeMEHTHl T'pyTNbL
NOJHHOM HeN0e YHC0
XapaKkTepHCTHYECKHH MOMH- MOPAAOK [Py
HOM
MHBAPHAHTHO® TIOAMPOCTpaH- Nozrpynna
CTBO
(paKTOPNPOCTPAHCTBO MO HH- daxroprpynna
BAPHAHTHOMY
MUHMMAJIBHBIA ~ AHHYJARTOP MOPAJOK 3JeMEHTa
BEKTODa
HHKJHYeCKoe  TOANPOCTPAH- UMKAHYeCKad MOArpyIna
CTBO
cucreMa o6pasyrotmix cucTeMa ofpasyouux
HENPHBOAUMBI IIOJHHOM NpPOCTOS YHCJIO

fipyMapHoe NoaoOpocTPAHCTBO p-aarpynna

1026. [loka3aTbh, uTO ecaH MHUHLEMAJBNBE AHHYJATOPRH
BEKTOPOB X, ..., X, OONAPHO B3aBMHO IPOCTBI, TO MHHK-
MAJbHHIH aHHyAATOp BeKTtopa X, ... X, paped ux mpo-
H3BEJIEHHIO,

¥1027, MuHKMa/bHBIM MOJHHOMOM AMSA oneparcpa (HAd
MaTpHubl) A Ha3bIBaeTcs MOAHHOM f HaHMeHbIUeR cremerw,
aHHyJupylowyil oneparop, T. e. TaKodl, uro f{A)=0,
Hoxasartk, 4TO:

4) MUHHMAJBHR TOJHHOM ONEPaTOpa €cTh HaMMeHbllee
ofilge KpaTHOE MHHMAA/JBHBIX AHHYAATOPOB BEKTOPOB TPO-
CTPaHCTBa;

b) <¢ynecTBYeT BeKTOP X,, MHUHHUMAJBHHIY AHHY.IATOP
KOTOpOro paseH MHHUMaJbHOMY MNOJHHOMY.

1028, Tlvere npocTpaHeTBO S MHKJAHYHO B XapaxkTepHuc-
THUECKH MOJMHOM ero paeed f(f)==f, ({) f, ({}. Hokasatp,
uro ker f, (A)=f,(A)S.

*1029, [lorkasaTe, uTo mpocTpaHcTee S Hal K ¢ ome-
paTopoM A MOKHO NpeiICTaBHTb B BHAE MPAMOH CyMMSI
IHKJHYECK X TCANPOCTPAHCTE, AHRYAATOPH f, ..., [, KOTO-
PBIX CBA3AHbI COOTHOLIEHHAMK: f, AGAHTCH Ha f,, f, Aesutcs
Ha fg .., [p=1 AGJHTCA HA f,.

1030. TlokazaTh, uTo cHeTeMa o8pasyOUIHX NpocTpaH-
crea S npeAelIyUel 3agaid MMHHMAJbHA.

1031. IMepenects npeanoxenun safay 1026—1030 8 Teo-
pHi0 KOHEUHHIX alejeBBIX TPYMNN, HCMOAB3YA ¢CACBAPHY
sapaun 1025,
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§ 4. ColcTeeHHLe 3HadeHUS H COGCTBeHHBLIE BEKTOPHI,
MHBAPHANTHLIE TIOANPOCTPAHCTBA,
KanoHHueckas ¢opma

1032. Haifitu cofcTBeHdble 3HAUYEHHA U COOCTBEHHbIE
BEKTOpbl MATPHL, pacCMaTPHBaeMbIX Kax OMepaToOphl yMHO-
KEUHA CJIEBA B TPOCTpaHcrBe cTONOOOB Hal moJeM

9 (72)i 9 (52): 9 (La0):
S S

56 —3

I 1 —1—1}\ _

adi,_, 1—1'ﬂ<*10 q,
1

11—t i 12—1

2 -1 2
f) 5 —3 3);
-1 0-=2
0
—2
—1

4

21
63|
—30

[25—6 fee
D46—9]; ky [ 9 @ G
N L T

=
P T T T T

Hafitn cofcrsenHble 3HaueHHs MaTpHI NOpAZKa 1
*1033.

(010 0 010. 0
i 01 0 —101. 0
al ... . ... H ) A
000 ...101 ooon ... —1 01
[000..010) 000 0 —10
1034, {—1 160 . 0 1035. {0 x x x
l1o1... 0 ¥y O x X
010, 0 yyo X
000 ... 01 gyy. .0
000...10)
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1036. Halltu cofcTBenHble 3Ha9eHHA H COOCTBEHHBIE BEK-
TOPEI MaTpunsl paura 1

af, o, ... of,
aff, afy ... af,
anﬁl a‘nﬁz e a’nﬁn

1037. 3nasm xapakTepuCTH4YeCKMe uucna MaTpuusl A4,
HaHTH XapaxkTepHCTHYECKHEe UWC/aa MaTpHibt AZ.

1038. Moxasath, ute BCe COLCTREHHBIE BEKTODHI MATPH-
el A ABAAOTCS cOGCTBEHHEIMH BexTOpamMu MaTpuuu f (A},
rie f— NOJHHOM.

1039. 3uas xapaxrepucruyeckufi noapgpom F (A} marpH-
uet A (ropaxka n), HallTh onpegesuTenb MaTpuusl f {(A), rae
f(x) =0, (x—8) (x—8&;) ... (x—E,).

1040. 3uas XapakTepHCTHYECKHe YHucaa matpuusl A,
HafiTH onpefmeautenb matpuus f(A4), rae [(x)—nonunaom.

1041. 3Has XapaxTepHCTHUeCKHe uHMcna MaTpuubl A,
HAHTH XapaKTepHCTHYECKHE uMcaa MaTpHLBL f (A).

#1042, Ha#iTH cofcTBeHHbIe 3HAYEHHS MATPHIB!

e, a ... a,
a, a, ... a
@, Ay ... Qo

*1043, Hafitn cobcTReHHbie 3HAYEHHS MAaTpHIE
11 1 A |

l e g? L.o.ogrt

l 82 84 . BE(H-]) ,

ll gn=1 goin-1 pin-1*
2n

2 ..
Tie &=Cos— +4isin—-, n-—HedeTHOE 4HCJIO.

*1044. Haifita cymmy

14-e4et4... fe-v
(CM. mpelsIyIyIo 3a/auy),

1045. Tlycte A—sBolpoIeHHBIT onepaTop H ¢ {f) =
=t aq,i" 14 ... Fa,_ %= {"p (f) ero XapaKrepucruiec-
kvl monuHoM, a,_,==0. JlokasaTe, 4TO Aad TOTO, 4TOSH
CYILECTBOBAA KOMMYTUDVIOIIHEA RoNyoGpaTHBEIE oNepaTop
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AV, HeoSXOAMMO B AOCTATOUHO, uTOGH Ap (A) =0. Ipu
BLIMOJIHEYHH ITOTO ycJaoBHa HafiTk A,

1046. HaiitH cofcTBeHHBIE 3HAYeHHA H  COOCTBEIHbIC
BEKTOPbl oOneparopa JIuddepeHiHPOBaHHR, deHCTBYOILEro
B [OPOCTPAHCTBE TPHIOHOMETPHUYECKHX TMOJNHOMOB {a, 4
+a,cost4+bysint+ ... +a,cosnf4b,sinnt} c konnaeke-
HBIME Koa(puliHeHTaMH.

1047, Tlpusectu K »KOpPA2HOBCH Kanolnueckoii dopme
MaTpHUBl, T. €. YCTAHOBUTH KAHOHHYECKYIC QOpPMY M HaKTH
MaTpHIy, OCYILECTBAIOULYHY NpecBpasosaHHMe (CTONCLAMH
npeoGpasywinesl MaTPHULE SIBASIOTCH KOMMCHEHTL! COGCTBEH-

HHIX H KOPHEBBIX BEKTODOB, COCTABJSIOWHNX KAHOHHYECKUH
Gasuc):

1 2 0 4 6 0O
)| 0 2 ol b) {—3 —5 01
(_2 _2 _1> (—3 ~6 1)

13 16 16 3.0 8
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1048. YcrauQBHTL KOPAAHOBY KAHOHUUECKYiO GopMy Aas
MaTpHI

8 1 00 1234
—4 —1 00 0123
3) 7 1 210 Plooyel
—17 —6 —1 0 0001
010 ... 0
001 ,.,0
c) [ B L
000 ...1
100 ...0

1049. B mpocTpaHCcTse NMONWHOMOB BTOPOi CTElIEHH OT X
u y neficreyer onepatop A: f(x, ) —f (x+ 1, y-+1). Hafitu
Ero MOPJAHOBY XKaHOHHUECKYIQ oOpMY.

1050. B mnpocTpaHcTBE NOJHHOMOB OT X H f, CTENEHRE
KOTOPHX 110 X B TI0 y He IpeBOCKOAAT 2, AeHcTBYET ofnes
patop A: f(x, y)=f(x+-1, y+1). Ha#hrtu ero wopaanosy
KaHOHHUYECKYIO (opMy.

1051, JdokasaTh, uTO NepHoaruyeckasa mMatpuua A (T. e,
MaTpliua, YAOBJeTROPAONAN ypaBHeHUI A”=F npu HeKo-
TOPOM 1) NPUBOAUTCH K AHArOHAJbHONl KOpJaHOBoH KaHo-
unueckoit gopme B nosie C.

1052. HaiiTH ®OpAAHOBY KaHOHH4ECKYO GoPMY MATPHLB
omepatopa AdpdepeHUHpOBAHKA, HAefCTBYIOMEre B NpocT-
paHcTBE MOMUHOMOB OTpaHHuUeHHOH crenend Haj noJem C.

*1053. B npocTpaHCcTBE NOJHHOMOB CTeNEHH, He Npesoc-
xonAweli n-—1, or x, y Had nojem C meficTByer omepartop

o lij o
6:-5;—!—@. HafiTn ero xoplaHoBY KaHOHHYECKYIO MaT-
pHIIY.

*1054, B npocrpaHcTBe NOJUHOMOB OT X, & Haj noqem C,
CO CTEMEHAMH N0 X M 4, He [PeBOCXOAFIHMH m—1 H

n—1, nelicTByeT oneparop 6=§;+3%. HafiTe ero xopza-

HOBY KaHOHHUECKY1O (opny.

*1055. Ilycts S —usknHueckoe NPOCTPAHCTEO OTHOCH-
TesbHO onepaTtopa A. JlokasaTh, YTO Bce ONEpaTopLl, KOM-
MyTHpVIOWHe ¢ A, ABAAWTCS 3HAYCHHAMH IONHHOMOB OT A.

*1056. [okazath, 4re Jmobasi KeaZpaTHas MaTpHla
mojxo6Ha TpaucNOHHPOBaHHOW ® npeofpasywuias MaTpHIA
MOMeT GBIThb B3ATA CHAMMETDHUECKOH,
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*1057, [okazath, uTo Jn06afg MaTpulla MOMXeT ObiTh
NpeJcTABAEHA B BHAE NPOH3IBEICHHA JIBYX CHMMETPHUECKHX,
K3 KOTOPLIX 0IHA HEeBBIPOXKJeHA.

1058. /lan Toro uTofbl aBe BeUIECTBEHHBE XBaApaTiy-
Hule GopMbl ¢ MaTpruaMu B, u B,, U3 KOTOpHIX BTOpas
HEBLIDOX/EHHAA, MOXHO GLIIQ ONHOBPEMEHHBIM BEUIECTBEH-
HbIM Npeolpa3oBaHHeM [PUBECTH K KaHOHHYECKOMY BHAY,
HeoOXOAUMO W JOCTaTOYHO, yrolM MaTpuua BB, umena
BelleCTBEHHbe coOCTBeHHLIC 3HAUCHHA W TPHBORMNACH K
AHAroHANbHOH (opMe.

*1059. Moxasatb, uro Mmarpuiaa A==B,8B, rae B, u
B, —BeulecTBeHALIE CHMMETpPHYECKHEe MATPHIE! B B, noJoxu-
TeMbLHO OfpefeseRa, UMeeT BelleCTBEHHHE coOcTBeHHGIE 3HA-
HeHUA U MOXeT OBITh TpPHBEJIeHA K JAHAroHaJbHOH Qopwme,

1060. Joxasats, 4To B npocTpanctse S Hag nojem C
CYUWECTBYET KOHEeUHOE YHCJIO WHBADHAHTHBIX OTHOCHTEJNBHO
ornepaTopa A NOANPOCTPAHCTB TOrja K TOJNBKO TOTJAa, KOria
OPOCTPAKCTBO S LHKJHYHO,

1061, Tlycrs xapaKTepHCTHYECKHH TNOJHHOM OmNepa-
topa A, neficTBywwers B npocrpaserse S way C umkim-
yecKH, paBeH ({—A)™ ... ({—4g)"%, OBosnauyum uepes ¢,
YHCJO HHBAPUAHTHRIX NOAMPOCTPAHCTB PasMEpPHOCTH v (Cuu-
Taf ¢, =1}, BEYACAHTL MOAHHOM F (1) =c¢,4-cti+ . ..

1062. B mpocrpauctee S nan mojem C peficrsyer one-
parop A. [lokasaTb, 4TO cyllecTBYeT [MOJAHBIE ¢uar
0=P,cP,c...cP,_,cP,=S8, dimP,=~k, cocTaBnenHubIii
U3 HHBapHAHTHBIX AOANPOCTPAHCTB.

1663, Kakoit Bupg umeer maTpHila omepatopa A B Basuce
HHBapuaHTHOro tjara (r. e. B Oa3uce, nepssle X BEKTOPOB
KOTOPOTO COCTaBAAKT Gasnc P, k=1, ..., n).

1064. Tlycte A—onepatop, AeACTBYIOUIHiI B BEKTOPHOM
npocrpancerse S Haj noaem K. VHBapHaHTHOe NOANpoOCTpaK-
CTBO HA3LIBAGTCH HENPHUBOAHMBIM, €CJH OHO HEe CONePHUT
HHBAPHAHTHEIX NMOANPOCTPAHCTB, Kpome cefs M Hyas. Hoka-
3aTh, 4TO HEeNPHBOAHMOE HHBAapPHAHTHOE fOINPOCTPAHCTBRO
UMKJAHYHO H XapaxTepHCTHYeCKHH NOJHHOM Ha HEM Henpu-
BoguM Hajg K. B wuactHoctH, npu K =0 HenpHBOAMME!
TOJBKO OJHOMepHEle noanpocTpaHcTea, npH K =R —oamo-
MepHHe H Te JABYMEpHbIe, XaPAKTepHCTHYECKHE IOJHHOMEI
KOTOPBIX MMEIOT HEeBENECTBEHHbIE KOPHH.

1665, Tlycte B mpocTpaHeTBe S Haj moaem K peficTBylor
onepatopst A, ..., A,. ToanpocrpancTeo P, HHBapHaHT-
Hoe aasa A,, ..., A,, Ha3bIBaeTCA HENPHBOAMMEIM, €CJIH OHO
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He CONEPXKHT HHBapHaHTHBIX ans A,, ..., A, noampoct-
paHCTB, OTAHYHBIX OoT O u P. [loxasars, uto ecan A,, ..., 4,
MONapHO KOMMYTHPYIOT, TO MHHHMAJLHBIE AHHYJASTOPH
moGoro BekTOpa x € P HenpuBoAnuMbl Hal K Ans BCex oflle-
paTopoB A; K He 3aBHCST OT BEKTOpA X,

1066. Tlone C KoMnaeKcHHIX 4YHCeJa paccMaTpHBaeTcs
KaK ABYMEDHOE TPOCTPAHCTBO HajJ NoJieM R BellecTBEHHBIX
uyucen. Hanucare MaTprUy omnepaTopa YMHOMEHHS Ha
a=a--bi B Gasuce 1, |,

1067. Tlycte meymeproe mpocTpaHcTBe S Hal R uenpu-
BOAUMO ANA onepatopa A, HMEIOMEro XapakTepHCTHUYECKHe
gHeaa a = bi. Ilokasatk, uTO cywmecTByer GasHc, B KOTO-

a —b
POM MaTpHla oONepaTtopa paeHa (b a), T, &, MAaTpHIE

oneparopa YMHOMeHHAa Ha ¢--bi B Gasuce 1, { (cM. 2a-
aayy 1066).

1068. HoxazaTb, 9T0 AJA NOMapHO KOMMYTHVIOIHX Olne-
patopos A,, ..., A, B npoctpanctBe S Han C cymecreyer
obiufk coScTBEHHBIH BeKTOp.

*1069., Hokasartb, 4TO AJAA NONApHO KOMMYTHP YIOMUX
oneparopoe A,, ..., A, B npocrpancree S Hag R cyuecr-
ByeT O6INHH cOGCTBEHHBIE BeKTOp HAH HHBADHAHTHOE JBY-
MepHOe MOJMpOCTPAHCTBO, Ha KOTOPOM MaTPHIL! ONEPaTopoB

{ _bi

a
HMEIOT BHI (b (HexoTopBle b; MOrYT paBHATbCA
i

i
HYJW0).

*1070. HdoxasaTh, 9TC eCJH MATpHOE A H B KOMMYyTH-
PYIOT, TO HX MOXHO OZHOBpPEMEHHO Nnpeolpasopath K Bepx-
HUM TpeyroabHeM MaTpunaM (Hap C).

1071. B npocrpanctBe T BepXHHUX TPEYTOJBHLIX MAaTPHU
JeficTByeT ONepaTop YMHOMEHHS CcAeBa Ha JaHHYW Bepx-
HIO0 TpeyroabHyw Martpuny A. Kak yaHaTe KopJaHoBy
KaHoHHUeCKYIo (opMy 3TOro ofepartopa?

1072, 3uan cobcrBeHHble 3Hauenus A # B, HaittH cob-
CTBEHHEIE 3HAYEHHS HX KPOHEKEPOBCKOIO [POH3BEAEHHSA
A® B (cM. 3amauy 395).

1073. Haiith cobcreendbie 3pauenua A R E,+E,® B,
sHafl cofcTBEHHsle 3HaueHHMAa 18 matpun A n B nmopagkos
nou o,

1074. 3nas cofcTBeHHble 3HAUeHHA &, ..., q, Mar-
puil A, HailTh cofcTBeHHBI® 3HAYEHHS €€ AHTHCUMMETDH-
3opaHHON TexsopHo#t ctenenu A(*]! (cm. samauy 519).

141



*1075. B npoctpaiictee S aHTHCHMMETDHUECKHX MaTpHE
BeficTeyeT onepatop F, no gopmyne F,(X)=ATX+ XA,
rae A—naunas wmarpuua. 3Has cofcTBelHHie 3HAUEHUA
MaTpmilkl A, Hafith colCTBeHHbIE 3HAUeHHs onepatopa F,.

§ 5. JnemeHTapHAA reOMETPHA
7-MEPHOTO €BKJIHJ0BA NPOCTPAHCTBA

B npumepax 3toro naparpada paccMaTpHBaerca €BKJIH-
HOBO IIPOCTPAHCTBO CTPOK € eCTECTBEHHHIM CXaJApHBIM
YMHEOXKEHHEM (KpoMe ABYX NOCIeAHHX 3aAau).

1076. OmnpegenuTs CKaAapHOe TNPOH3BEAEHHE BEKTO-
pos X un Y.

a) X=(2, I, —1, 2), YV=(3, —I1, —2, I}

b) X=(1, 2, I, —1), Y=(—2, 3, -5, —1).
1077. OnpegenuTs yroa Mexiy BekTopaMd X H Vi
a) X=(2,1,3,2, Y=, 2 -2, 1)

by X=(1,2, 2,3, Y=(@3, 1,5 1}

¢ X=(1,112, ¥Y=@3,1, —1, 0).

1078. OnpeneauTe KOCHHYCHl BHYTPEHHHX YFJIOB Tpe-
yronwHuka ABC, 3aJaHHOFO KOOpIHHATaMH BepLUWH:

A=(1,21,2, B=@3,1,—-1,0, C=(,1,0,1),

1079. OnpefefinTh KOCUHYCHL YIJIOB MEXAY TIpsMOR
Xy =X,=...=X, U OCAMH KOOPIHHAT.

1080. Haiitu pmauHel OuaroHadel n-MepHOTO KyBa co
CTOpoHOH, paBHOR L.

1081. Hafitd udchao graronaneéi n-MepHoro Ky6a, opro-
TOHAMDBHBIX K RaHHOH AHaroHaqu.

1082, HaiiTu B n-MepHOM NpoCcTpaHCTBE £ TOYEK C He-
OTPULATERBHEIMH KOOPIUHATAMH TaK, YTOGLI PacCTOAHUS UX
ApPYr oT JApyra H 0T Hauyala KOQODPAHMHAT paBHAMHCHL |.
ItepBylo H3 3THX ToYeK pacNOJIOKUTL Ha NEPBOH OCH KOOP-
JUHaT, BTOPYXO—B TJIOCKOCTH, HaTAHYTOH Ha DepBLI® IBe
ocH, M T, A. (ITH TOYKH BMeCTe ¢ HAUANOM KOOPAHHAET
o0pasyloT BepiUNHBEI NPABHJILHOTO CHMIJIEKCa ¢ JJalHOM
pedpa, paBHoli 1.)

1083, OnpefeanTh KOOPAMHATH UEHTPA W Pajiyc chepHl,
ONHUCAHHOH BOKPYID CHMMIeKca 3afauu 1082,

1084. Hopmuposate BekTop (3, 1, 2, 1),

1085. HalTH HOpPMHDOBAHHHIA BEKTOP, OPTOroHaLHBIN
k Bextopam (I, 1, I, 1); (1, —1, —1, 1} (2,1, 1, 3).
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1086, TlocTpouTh OPTOPMHPOBAHHLIA Gashc NPOCTPaHCTR A,
MPHHAB 34 ABa BeKTopa 3Toro JasiCa BEKTOPH

(i,l_ 10 H(_l_l ' 5
5T T T 5T T T

1087. llocpeactBoM Mpouecca OpPTOrOHaAH2allHM HafTH
OPTOFOHANBHEIE 6asuc npocTpaHcTRa, NMOPOKIEHHOTC BEKTO-
pamu (1, 2, 1, 3); (4, 1, 1, 1); @3, 1, 1, 0).

1088. [lpunucars K maTpuie

11 1 2 !
o 01 =2
21 -—-10 2

eule ABe CTPOUKH, OPTOrOHANLHbe Mexay cofol H opToro-
HallbHbi¢ K OSpPBBIM TpeM CTPOUYKAM,
1089. MurepnpeTHpoRaTb ClUCTeMy JHHEHHBIX OEHOPOIHEIX
ypaBHeHHH
Xy X+ oo +“1nxn=0s
Ay Xy T iy + X, =0,
. . * . . 4 . + * - ) 1] L] .

A Xy -+ &k, +...+ BppnXy = 0

u ee PYHAAMEHTANbHYIO CHCTeMY pellieHHfi B MpoCTpaHCcTBe 1
HaMepeunil, cuuTad xo3pdUDHEHTH KaKAOIC ypapBHEHHA
KQOPJAHHATAMH BEKTOPA.

1090. HaliTH o0pTOroHaNBHYI? H HOPMHPOBAHHYIO (yH-
IAMEHTAJNbHYIO CHCTEMY DeleHHR AJIf CHCTeMbl yDaBHEHHMH

3x,—x,—x,+x,=0,
X+ 2x,—x,—x,=0.

1091, Paznomcurt pextop X Ha CYMMY ABYX BeKTOPOB,
ORMH M3 KOTOPHIX JIEKHT B MNPOCTPAHCTBE, HATAHYTOM Ha
pektopel A,, A,, ..., A,, a Ipyroii OpTOrOHaJeH K 3TOMY
NPOCTPAHCTBY (OpTOroHaNbHasi NPoOeKUHA K OPTOTOHAJbHAA
COCTaBJAKMLaA BeKTopa X):

a) X:‘(E)‘ 2. -—2, 2), Al‘—'—(g, Il lr —l),
A,=(1, 1, 3, O):

h) X=(—-3,509 3, A=
A2=(2, _l; 1; l)! A



1092. B npeanoaoxeHUH JUHeHHOH HE3aBUCHMOCTH BeK-
topos A,, A, ..., A, Aats GOpPMYJE AJS BHIUHCACHHA
IJTHH COCTABAMIOUIMX BexTopa B 3amaue 1091, nocrapnentod
B ofilleM BHJIe,

1093. HoxasaTb, 4YTO W3 BCEX BEKTOPOB JaHHOTO MpO-
CTPaHCTBA P HauMeHbLIHH Yrod ¢ HaAHLIM BeKTopoM X
ofpasyeT OpTOroHalbHAA [MpPOEKOUA BekTopa X Ha Mpo-
C¢TpaHcTBG P,

1094. HaiiTH HaMMeHbIIHA YrOA MeXJy BEKTOPAMH MpO-
cTpaHcrsa P, HaTAHyTOTO Ha BekTopel A,, ..., 4,, H Bek-
TopoM X:

a) X=(1, 38 —1,3), A4,=(1, —I1, 1, 1),
4,=(5, 1, —3, 3);

b) X=(2, 2, —I, 1), A, =(, —I, 1, 1),
A,=(—1, 2,3, 1), A,=(, 0, 5, 3).

1095. Hafity Haumewnm#i yroa, o6pasoBaHHBIN BeKTO-
pom (I, 1,...,1) ¢ BekTopaMH KaKOTO-JIHGQ #-MEPHOrO
KOOpPARHATHOrO NPOCTPAHCTEA.

1098, [okazatb, 4TO K3 BCeX BeXTopoB X —V, rae X —
JaHHEIl BEKTOpP, a Y npoferaeT ZaHMHoe NpOCTPAHCTBO P,
HaHMeHbIYl0 AJAHHY HMeeT Bektop X — X', riae X' ects
OpPTOrOHa/MbHAA NpoeKuHa X Ha P, (I1a Haumedbluas AJHHA
Ha3bIBAETCR PACCTOAHHEM OT TOMKH X RO mpocTpaHcTBa P.)

1097, OnpepennTs paccTosHue OT TOukH X A0 Juuedi-
Horo MHorooGpasus A, +{A,+ ... +1,4

a) X=(1,2 —1, 1), A,=@©, —I, 1, 1),
4,=(0, —3, —1, 5), A,=@4&, —1, —3, 3);

b) X=(0, 0, 0, 0), A,=(, 1, 1, D,
A;=(1, 2, 3, 4).

1098. Jlath cnoco6 onpeleneHHs KpaTyalilero paceTos-
HUS MEXNY TOYKaMH JABYX JHHEHHHX mHorooOpasnii X+ P
uvY,+qQ.

1099. Bepiuunbl n-MepPHOTO MPaBHABHOTO CHMIJIEKCE (CM.
sajayy 1082), nauna peCpa Kotoporo paBHa 1, pasGHTH
Ha JBe COBOKYIHOCTH M3 m—+1 # n—m Bepumud, Uepes
3TU COBOKYNHOCTH BepillHH NpOBEAeHL! JHUHeHHLIe MHOroos-
pasua HaHMeHbWeH pasmepHocTH. OnpeleaHTh KpaTdaiilee
pPaccTORHHE MeXAy TOMKaMH 3THX MHOrQooGpaskii u onpe-
AENUTH TOUKH, JIS1 KOTOPEIX OHO peasiH3yercs.
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*1100. B ueTelpeXMepHOM NPOCTPAHCTBE JaHbl ABE IO~
CKOCTH, HaTAHYThie Ha Bekropw A, A, w B,, B,. Cpemu
yrA0B, 06pa3oBaHHLIX BeKTOpaMH NepPBOH IJIOCKOCTH ¢ BEK-
TOpaMK BTOPOfl TJIOCKOCTH, HafiTH HaMMeHbINWH:

a) 4,=(1,0,0,0, A4,=(, 1,0, 0},
Bi—(I. 1, 1. 1), B.=(2. —2, 5, 2

b) A1=(1! 0' Os 0): Agz(or l; 0! O)v
Bi=(l, 1, 1. 1), Bi={l, —1, 1, —1).

*1101, YersipexmepHulli Ky6 nepecexaetcs TpexmepHOi
«TOCKOCThIOY, NPOXOAfUleH uepes HEHTP kyla H OpPTOro-
HasbHO#i ¥ JAWaroHann. Onpefeautb dopmy Teéfta, MOJy-
HAWUIErocs B NepeceueHun.

*1102. Jlada cucreMa JadHefHO He3a3BHCHMBIX BEKTOPOB
B,, B,, ..., B, MuoxecTBo TOUeK, ABNAWMKXCH KOHLA-
MH BekTOopoB £, B, +4.B,+ ... +i,B, O, ..
oo, 0L, <, HasbiBaeTcA Napa/ijieIeNiHaefoM, MOCTPO-

eHHHM Ha BekTopax B,, B,, ..., B,. Oupepenutb ofnem
napasnnesenunefa HHAYKTHBHO KakK O0OBEM «OCHOBAHHSA®
[B:i, B, ..., B,_,], yMHOXKEHHBIE Ha «BHCOTY» PaBHYW

PACcCTOAHHIO KOHlLA BexTopa B, A0 NpPOCTpaHCTBa, HaTHHY-
Toro Ha ocHoBaHue, «O6beM» OIHOMEPHOTO «Hapaslie/eni-
nefa» [B,] cyuTaeTcs paBHBIM JAJHHE BekTopa B.

a) CocrasuTh (GopMyay Afs BYECAeHHA KBajpaTa 00b-
eMa H y6CAUTLCA B TOM, 4TO 06BeM He 3aBHCHT OT HyMe-
pauHd BepPLIMH.

b) Hokazath, 4TO
VieBy, By oo, By]=]c|-V[By By, o=, Byl
¢} JokasaTte, uTO
V[Bfl%'B;! Bz' o Bm]gﬁ y
“‘-<-V[Bi!32’ A | Bm]+V[Blr le oty Bm]!

H BBIACHHTH, KOTAA HMEEeT MECTO 3HAK pPaBeHCTBA.

1103. Hoxa3atb, uto 00BeM A-MEPHOTO mnapaJiefend-
nela B N-MEpHOM MpOCTPaHcTBe papeH abconoTHOl BesH-
qyHe ONpeleNuTeNs, COCTABNEHHOrD H3 KOOPAHHAT MOpPOMK-
AAUHX BEKTOPOR,

1184, Tlyers C,, C,, ..., €, CYTb OpTOrOHa/NbHBIE
npoeKld Bektopos B,, B,, ..., B, Ha HexoTopoe roa-
ApocTpaHeTBo. JloKaszaTth, 4TO

VICy, Car «-vy Col<<V[By By ..y Bul:
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*1105. [lokasaTh, uTo
VA, A, .oy A By, ool Byl
gV[Al' (RN Arn]'V[Bl' s Bk]

{cp. c 3azaueit 506).
1106, HoxasaTh, uTO

VIAw Ap oy AJ<IA AL L[4,

(cp. ¢ sagaueit 507).

1107. HaifitH ofbeM n-MepHoOro iwapa, Noas3ysch MpUH-
winion Kagpanwepu.

1108. PaccmarpupaeTcs NPOCTPAHCTBO [OSHHOMOB, CTe-
Nerl KOTOphiX HE NPEBOCXOAAT A, CK&I':IJ'[HpHoe npousBeJeHHe

nosaunonMor f,, f, onpenesseTcs Kak S Fi(x) fa (%) dx. Habitu
0
paccTosiHve o7 HayaJa KOODIZWHAT JAQ JIMHEMHOro MHOroof-
pasuf, COCTOALIEro M3 NOJAMHOMOB x"-+a,x" " '-,., +a,.
1109. PaccMatpupaercs MPOCTPAHCTBO NOJUHOMOB, CTe-
NeHH KOTOPBIX He NPEeBOCXOIAT A. 3a CKaNADHOE NPOH3-
1

BelleHHe NpHHHMaeTCA Sf1 (¥} [, (x) dx. Halitu 06vem napa.-
g

Jefenunesa, o6pajoBaHHOro BekTopaMH Toro Gasuca, OTHO-
CHTE/ILHO KOTOPOrQ KOORAHHATAME TOJUHOMA ABAJIOTCA €ro
KOSDPUITHEHTH .,

§ 6. Onepatops! B eBKIHZOBOM
H YHUTAPHOM MNPOCTPAHCTBAX

1910. B npocrpaHcTBe TPHIOHOMETPHUYECKHX MOMHHOMOB
Han R

{a,+a,cosx+ b sinx+ .., +a,cos nx+ b, sin nx}

BEBCNCHO CKAJNApPHOE YMHOXKEHHE

¢ a== { Femwar.

[lokasatk, uro l;‘Vﬁ, cosx, sinx, ..., cosnx, sinnx of-
Pa3yiT OPTOHOPMHPOBaRHLI Ga3lc 3TOT0 NMPOCTPAHCTEA.
1111, B npocrpancrse QyHKuUHH {4, + byx+4-a,cosx-+
+b,sinx+ ... 4+a,cosnxt4 b, sin nx} HaHTH OPTOroHaMb-
HY10 TTPOEKILHIO BEKTOPa X Ha TIOANpocTpatcTso {a,+a, cos x|

146



+bysinx4+... 4 a,cosnx+b,sinnx}, cxanspuoe mpois-
BEACHHE ONpenesnercs KaK paHblle,

1112. UYro npexcraBiser cofoil omepatop, compaxeH-
HHIA ¢ onepatopoM AndpepenHunpoBaHHa D, AeHCTBYIOWIHM
B mpoctpadcTBe 3afauu 1110,

1113. 3anucaTe MaTpHUY oOMepaTopd, CONPAXKEHHOro €
OmgpaTopoM, 3ajaHHEIM MaTPHLEH B HEKOTOpOM Dasuce,
KOTOpHIfl He MpeAno araeTc OpTOHOPMHPOBAIHEIM.

1114. B npocTpaHCTBe NOAHHOMOB {@,+a, X+ . . -+-a, £7}
BBEAICHO CKaslsApHOE TPoH3BeaeHHe NO Gopmyne

+; x®
2
(.8 === § T g () dx.

el =

Hans Ga3zuca, cOCTAaRJAEHHOTO H3 TOAHHROMOB 3pMuta Py (X)=
x2 x*?
e d -—

= (—1}te 2 TiEe 2, k=0,1, ..., #, BBIYHCJAUTE MaTpH-

G=((P; P/}

1115, UYro npeactaenger cofoft omepatop, COMPSMKEH-
HHHA ¢ oneparopoM mudepeHuuposauus D B npocTpaHCTRe
npelullyleit 3ajauu.

1116. 3anucate maTpuny onepatopa D* B Ga3nce M3
ONMHOMOB JpMHUTa,

*1117, Joxasatb, ut0 eciH A u B—caMoconpsiKennbe
onepaTopol, jAeficTBYMOHMHE B MPOCTpaHcTBe S, TC H3 paBeH-
ctBa (Ax, x) ={Bx, x) npu Bcex x €S cnenyer A =258.

1118, [Ing toro utoGet onepatop A 6Bl HOPMATLHLIM,
HeoOX0AKNMO H AocTaTouHo, YTOOH | Ax|=| A*x| npu Bcex x.
Jokasarp 570,

1119, Joxasath, 4ro ecnd C—kBajipaTHan W RAPAMO-
yroabHasa  KoMNJekcHas  Matpuila B SpCC* =0, 7o
C=0.

BC

*1120, TTpu KakoM ycoBHE MaTphua A = (0 D) ¢ KBag-

paTHbIMH KaeTKaMmi B u D) HopmaJbHa.

*1121. Noxa3zaThb, 4TO OPTOrOHAJBHOE JONOJAHEHHE K HH-
BapHaHTHOMY NOLNPOCTPAKCTBY ANA HOPMAJBHOTO oORepa-
TOpa TOMe MHBapHaHTHo. MuBaphanTHoe mozmpocTpaHerBo
BMECTE C OPTOTOHAJBHBIM JOMOJMHEHHeM HHBapHaTHBEI U AaA
COTPAKEHHOrD ofepaTopa.

1122, HokasaTb, uT0 AfAA HOPMAJBHOIO ONEpaTOpa B
YHHTAPHOM NPOCTPRHCTBE CYIUIECTBYET OPTOHOPMHPOBAHHBIH
Gasuc H3 CODCTBEHHBIX BEKTOPOB,
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1123. CoopmynnpoBath H [0KAa3aTh TEOpeMYy B TepMH-
HaX TEODHH MaTpPHL, IKBHBAJEHTHYIO pe3yJbTaTy Npeapiiy-
el 3ajauu,

*1124. JokasaTk, uto cOGCTBEHHBIA BEKTOP HOPMANBHOTO
OTepaTopa B YHHUTAPHOM IPOCTPAHCTBE ecTh COOCTBeHHLIH
BEKTOpP CONPRIKEHHOrO OMNeparopa, COOTBETCTBYOUHI KoM-
NAeKCHO-CONIPSKEHHOMY COOCTBeHHOMY 3HAUSHHIO.

1125, oKa3aTh OPTOTOHAJBHOCTH COOCTBEHHBIX BEKTO-
POB HOPMAABHOTO ONEPATOPA B YHHTApHOM TIPOCTPEHCTBE,
UPHHALMEKANNX PAa3NHYHGIM COCCTBEHHBIM 3HAYCHHAM,

*1126. HafiTk BHI HOpMaJILHHIX BeUIECTBEHHMX MaTPHIL
BTOpOre TOpPAJAKA, HE HMEKOUIMX BEUIECTBeHHBLIX cOOCTBEH-
HBIX 3HaYeHH#,

1127. Hoxa3ath, YT0 €BKJAMAOBO [OPOCTPAKCTBO, B KOTO-
POM onpemeneH HOpManbHH{ onepatop A, pacKaajplBaeTCH
B NPSMYK) OPTOrOHAMBHYIO CYMMY HHB2DHAHTHEIX OZHOMEp-
HHIX H IBYMEPHEIX HENPHBOAUMEIX NOANPOCTPAHCTB.

1128, CdopmynupoBaTe H J0KasaTb TeopeMy, SKBHBa-
JEHTHVIO pesyabTaTy [pefbiiylleil 3sajgayd, B TepMHHax
TEOPUH MaTPHIL,

*1129. Howxasarts, YTO NONAPHO KOMMYTHPYIOULHE HOp-
Ma/NbHBe MaTpuLbl NPHBOAATCS K AdaroHaabHOH ¢dopme of-
HMM U TeM e YHHUTapHbM fpeofpascBaHHem NofoluA,

*1130. JloxasaTb, YTO MOMNapHO KOMMYTHpYIOULHE Belle-
CTBEHHBE MATPHIlLl OMHOBPEMEHHO [PHBOARTCH K KAHOHH-
dyeckoll dopme 3agaud 1128 npeobpazosanuem nojobus no-
CpeJCTBOM OPTOTOHAJNBHON MaTpPHLB.

1131. Kakylo KaHOHHYecKy10 (OpMY HMeeT YHHTapHBIH
CaMOCONpFXKEHHLIH oneparop.

1132, Kakopa kaHoHHyeckafl ¢opMa ¥ TeOMeTpHUECKKi
CMBIC/I BelleCTBeHHOH OpPTOroHaJbHOH CHMMETPHYECKOfl Mar-
PHIULEL.

1133, Moxer ar oproroHaibHas MaTpHua ObITH aHTH-
CHMMeTPHUECKOH.

*1134, Ilycte P u (@ —noanpeocTpancTsa CIHHAKOBOH
pASMEPHOCTH €BKAHAOBA (HAH YHHTAPROrD) TMPOCTPaHCTBa.
JOKA3aTh, YTO CYIIECTBYET OPTOTOHAAGHBIA (YHHTapPHBIN)
onepaTop, nepesofamuél P B Q.

1135. B eBKAHAOBOM TipocTpascTse S AaH nonubi daar
0=pP cP,c...cP,_,cP,=S. Joxaszars cymecrTsoBaHHe
OPTOHOPMHpPOBaHHOTO §a3Kca npocTpancTBa S, BKJOYalo-
wero Gasucet noanpoctpamers Py, P, ..., P,. Cxoabko
TAKHX Ga3HCOB MQIKHO HOCTPOHTE?

1136, Ta xe 3agava Qa8 YHUTApHOTO IpOCTPaHCTBA,
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1137, TlokazaTh, 4TO ANA JABYX AaHHBIX NMOJHLIX /aros
CylleCTBYET OPTOTOHANBHBIH (YHUTApHBIA) onepartop, mepe-
BoAsAUIL# oZud ¢aar B apyroit.

*1138. Hokaszars, 4to jaaa Jawoforo onepaTtopa B yHH-
TAapHOM NpocTpaHcTBe HafifieTcsl OpTOHOPMUPOBaHHbIH Gasuc,
B KOTOPOM MaTpHLA ONepaTopa—BepXHAs Tpeyro/bHaf, H
cpopMYNHPOBATL 3TY TEOPEMY B TepMHUHAX TeOpHH MaTpHU,

*1139. CywecrsyeT N YHHTapHafd MaTpHOa, AAA Kax-
JoTo cToafia KOoTopo# dMeeTCs KOMIJIeKCHO-COnpsamenHbli
croaberl.

*1140. ITycte nanpl Gasucwl &y, ..., €, H &y, .., 2,
eBRJANAOBA (MM YHHTApHOro) mpocTpaHcTBa. [loKasarbh, 4TO
JUAA CYUIECTROBAHHA OPTOFOHANBHOrC (HJIM YHMTAPHOrQ) one-
paTopa, NepeBojsmere €; B g;,, i=1, ..., #n, Heo6XOAKMO
¥ nocTaTouRo coBnafeHne Matpuu [pama ((e;, ¢,)) u ((g;, &,))-

1141, Tlycts faHEl JB€ CHCTEMBI BEKTOPOB &), ..., €,
H gy ..., B, (Re oOfAzaTenbHo Oasuchl). [Hokasars, uTO
TeopeMa MpeibIAyIedl 3anaud OCTAETCH CNpaBelJaHBoil.

*1142. JlokasaTh CYLISCTBOBaHHe OPTOToHaAbHOK (YHH-
TapHofl) MaTpHULI, HMele#l 3alaHHEE 2 MNepBHIX CTPOK
H M nepeulX croafuoe, VAOBAETBOPAIOUIHX HEOOX0AHMBIM
YCJAOBHAM OPTOTOHA/NBLHOCTH H HOPMHPOBaHHOCTH,

*1143. Tlokasarh, UTO BCE OPTOrOHAMNBHBEIE MATPHIEI BUAA

CoS L sine-ul
[ Trt =0T =
A‘"(sm - R ), =907 =1,

OpH JaHHelX cTonbuax ¢ H ¢ Noay4awres OpH R =P -
— (1l +cosa)zuT, rie P-—oproroHalbHas MaTpHuad, Nepe-
BOIAILAS W B 0,

*1t44, YUro npeacraBAsioT cOGOH YHHUTapHbie CHMMET-
pHYECKHE MaTpHIbL.

1145. Jloxasatsb, 4TO YEHTapHA® CHMMeTPHUYECKaa MaTpULa
npeacrtaBianerca B BuAe BTH, rie B—yHHTapHAS MAaTPHLA.

*1146. oxasarb, uyto awfasi yHETapHas Martprua U
npencrasasierca B sufe P AP, rae P, ¥ P,-—BeuiecTBeH-
HEE OPTOFOHaNbHBle, A—YHHTapHAA fHAroHaAbHAA MaTPHLA.

1147. JoxazaTh, 9T0 HOpMAJBHHIH HAESMIOTEHTHHIH Ole-
parop camoconpsxeH, KaKoB reoMeTpHYyecKHH CMBICT TAKHX
ofaepaTopos?

1148, HMns paudoro Gaswca e, &, ..., €, B €BKAHAO-
BOM (MAH YHWUTAPHOM) NPOCTPAHCTBE NOKA3aTb CYLIECTBOBA-
KHe M elnHCTBeHHocTh Gasuca f,, f,, ..., [, Takoro, 4TO
e fd=1, (e, [)=0 npu i<=j. (Taxkoil Gasuc wuasm-
BaeTcs JAyajbHLIM C &, ..., €,, 4 1apa B3aHMHO OyadbHBIX
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$a3nCOB Ha3bIBALTCA TAKKe OHOPTOTOHAJLIION CHCTEMOH Bey-
TOPOB.}

1149, Yemy passsl KOOPAHHATHL BEKTOpa X B AYAJNLHOM
fa3suce B TepMNUaX HeXoHoro GasHca.

1150, CocrapuTb MaTpULLY Ipe0Gpa3oBaHill KOOpPAMHAT
Opl nepexone ot uexoauore HazHca K AYadbHOMY.

1151, Kax caaszaub ofpeMbl Napaiieaenuneos, HaTAHY-
THIX HA 1Py AVaJbHBIX $a3HCOB B @BKJIMIOBOM NPOCTPAHCTBE.

1152, Korpa $asnc cosnajaeT <0 CBOHM IVa/dbHbIM,

Hanomnuaem, uto ans guueiinoro otofpawenis A es-
KM10B8 (WA YHHTAPHOIC) TPOCTpaHcTBAa S B eBKJAHAOBO
(vautapHoe) npocTpancTeo T cymecTByeT conpAKeHHoe
orobpamenne A*: T — 8, Takoe uyro (Ax, yr=(x, A*y)
Anst moGelX BexTopos XE€S, y&€7. B opToHODMADOBAHHBIX
Gasiicax maTpHua otobpaxkerus A* TpaHcooHHpOBaHa (TpaH-
CNOMHPOBAHA I KOMIVIEKCHO COOPAXKEHa) ¢ MaTpHued ore-
Bpaenus A,

1153, Mokazate, 410 sipe omnepatopa A: S —T ecTb
OPTOroHaMbHOe JOMNoJHeHHe ¥ obpaszy A* {CooTBeTCTBEHHO,
ofpaz A4 ccTh OpPTOroHambHOE JONOJIHEHHe K aapy A¥).

1154. Kaxop reoMeTpHuecKHil CMbICA OTOGpaMEHHA
A: §— T, maTpHua KOTePOro (00 OTHOWIEHHI) K OPTOHOP-
MHEpPOLanHbiM §6a3HCaM) HMeeT OPTOrOHa/JbHbBIE H IOPMHPO-
BaHHBIC CTOASUH.

1155. Kaxop reoneTpHuecKHH CMBICA OTOOpaMeHHs
A: S->T, maTpHUa KoToporo (no OTHOWEHHIO K OPTOHOP-
MHPOBANNBR GA3HCaM) HMEET OpPTOTOHAMbHLIE M HOPMHPO-
BaHUKe CTPOKH.

*1156. ano otoGpawenle A eBKAHA0BA TPOCTPAHCTBA S
B eBRAMAOBO npocTpadeTBo T. B S 3agana eanHuunas cde-
pa (¥, x)=1. Uro npejscrasnser cofoll ee ofpa3 8 T?

*1157. Tlycte oneparop A: S—T otofipaxaer eBKIH-
J0BO NpocTpaneTso S B eBrangoso npocrpaucreo T, oka-
3aThb CylllecTBOBaHME W eJHHCTBEHHOCTH oneparopa A+,
oBaanawiero ceoticteaMu: A4*A=A4, AtA4+*=A*, AA+
H A"A camoconpskenws. (Takofi omnepaTop HasbIBaeTCH
06061 HHEIM 0GDATHEIM. )



YKA3AHHUA

rnaBal

5. (24 V314 ©@— V3)® uerhoe uneno, a2 0< 2— V§'< 1,

8. Ecqin momenATe poJAMli och afcomcc 4 OpAMHaT, TO rpajuy ¢
UPeBpaTHTICA B Tpadur |,

9. Cum. yKaszanne X npeibiaymell aagase,

It. Jnr  noxasatenscTéa  HeoBXONNMOCTH  NOACYHTATB, CHOJBKO
HMeeTCs UeABIX YIICCH, HE TPEBOCXOIANX A, B WOCAENOBATENLIIOCTAX
[ex] m [fx]. Zhst KOKA3ATENBCTRE NOCTATOUHOCTH 3aHyMePOBATH Ha .Tyue
ge=={u-—1}x, x>0 TOYKH, ¥ KOTODHX OOHE H3 KOOPJIWHAT NeJafl, H
MOJACYHTATD HOMepa TONEK € LSALIMN a0CuiccaMd W ¢ OedbIMH OpAHH&-
TaMH.

13. ¥cranopute: 1) ecqn ap—1 ¥ @ He npeBocxozaT M, 1o o Bee
nocRenyIoOMIe YNEHB! He npesccXodAT M 2) ecam g Z O, ep# 0 H
Gy % Qg, TO MaX {Tpa1, Qpz) < MAX (Gpoy, Gp); 3) €CNH Qpo K Gy
BeJIATCA Ha HaTypalbHOE 4GHCI0, TO A BCE HPEAILECTBYMNLHE WIeHE Ha
HEFO JeAATCH,

15. PaceMoTpeTh PajHOCTE.

17, 4 (a®>-= 1) = (Za -3} (2a—3)-- 13.

19. TlpumenuTs MeTod IHAYKONH,

20. ITpumeunTs METOGL HIAYKLHH, HCOOAL3YS RDEpBOE YTBEDIAeHHE
npeakinyueit sanaqm.

28, YMHOMNITE dncanuTens Ha l=n—(n—1).

33. TlogcuynraTe noKa3zaTedb, ¢ KOTODRIM AANHOE NPOCTOE WICAQ 2

B+
BXOAHT B II (d (MM, pacnonoxnp 31eMeHTH 2y, ..., 2, MHOKecTEa M

B NOPAJKE HEBOIPACTANHA NOKazatedeil NMpH p ¥ NOXCUMTATL DBKJAD OT
MOAMHOeCTE M;, coaepmalllIX 3JEMEHT Zp K HE COTepXKAMIX ClNefyo-
mHe 3a Zp QHCHd.

35. Paccmotperk uncio N=4 (fipa...00)—1, T2 Py, ooy P —
OpoCThlE YMCha, W N0KAa3atsh, 9To N pennrtcs po Kpauiell Mepe Ha OAHO
npocToe HHEJO EHiaa 4n—1.
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37. Hoxasatb, 4T0 OHHO H3 gucent 4, & qerroe. [lonoxus o= Zay,

c—b c+b 2
+ ——=3j H BOCNOJb30BAaTLCA Mpe-

samicaTh yPaBHeWne B Buie —; 5

ARAYmed 2anauei.

x 2
38. IMpuuare Bo BHEMAauue, 4T0 ¥ A ¥ 002 HEYeTHHE M (_~12_-_y) -+

+ (x;—y)2=zg‘

43. Paccmotpers cpaBnenns kal==0 (modd) # a®4m=0
{(modd) ¥ seBecTH #3 HuX 24 mkP=0 (mod d).

44. Ecny @ NpHHAZMERET OPBEMHATHBROMY KJaccy, TO m-—a TOWe
NPHHALICKUT NPUMHTUBHOMY KJ2CCY.

52, Pacemorpete 4 (py...pp)8+1, The py, ..., P —NpPOCTHE YHCAE,
H BOCTIOJIB30BATECH Pe3yALTATOM Opeluaylied aanaus.

53. Pasbute wncaa, kpome | 0 p—1, Ha napel B3aHMHO OGPATHHX,
4TO BO3MONAO, MO0 ecAaH azZ= £ t (mod p), To az=a~} (mod p).

54. Crenyer n3 (p— 1)1+t =0 (mod p).

55. PasGuTb BBIWETH, OTAAYHHE OT pelleHald CpaBHeHRA x2—] =
(mod n) Ha napk BIAMMHO OGPATHRIX U BOCNOMB3OBATLCH PEIYNLTATOM
sajaun 50,

60. [logownTte n=a-t(p—1)b

63. TlpoBecTn BHAYKUMLO A8 Jqwborc Mogynd m=2%m’, (m', ) =1,
YUdTEIBAsH, YTO BHIUET #, {Modm) cTabRAH3ApYeTcs, KaK TOJLKO CTaH-
JH3HPYETC] BRHIYET i,y (mod @ (M)} ¥ 4,y cTaHer foablie &,

64. Jlas panmorc n > 0 BBECTH Xy, Yy— HAAMEHbIIHE HEOTDHIATEb-
HHe pelueHHR CpaBHeHHR ax==n (modl)} # by=n (moda). Ecau
nzab, To n—axg—byg > —ab ¥ n—axe—bys=0 (modad). Ecan
n<ab ¥ 7 Ae JehHTCH HH Ma @, AW Ha b, TO cpemy TaKHX uHCen n
peaansyeTcs B BHIe ax-l-by POBHO MOMOBHHA, TR KaK M3 LBYX UHCe] n
R ab—n peaansyerca OXHo.

66. ChHayana YCT2HOBUTb, HTO }:‘ n{n) [ ] 2 w(n).
lgneg i no £ x

67. TloncTapute f(d) B MpaByi uacTe ANf g (#) H HSMEHHTL nOpsA-
ACK CYMMHpPOBAHHS.

73, Slemo, aro D) TR = > X 1= DL ome s

lgksn ke nxy=k R

qHCNC PaBRO UMCAY TOUEK C UeJIBIMH KOODAWHATaMM {x, y)} mOA rHmep-
Gonoit xy =1,

74. Y L(®= D %, T.e 9Ta cymma papHa cymme afCURCC

l<ksn G

ToHeK ¢ ULeaniMH KOOpIHHataMM nold ranepGonoll xy =n. Fpynnuapopxa
cnaraeMHX A0 BePTHKaJAM H MO TOPHSOHTAMAM MPHBOAHT K TpeSyembin
dopmynam.
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76. Bocmoassosathes TeM, yTo Mofoe HaTYpanbHOE WHCAO OXHO-
3HAYHO NpefcTapineTcs B BHAC NPOMABRASHHA MOJHOTO KBazpaTa E4
9iHcao, cBoGOAHOE OT KBARPATOB, M BOCOOJBIOBATHCA (HOPMYJNOR NpeiH-
Aymedt 3agauy,

77. Pelugetca aHaMorHuno npeibigywteii sajave.

78. 28" ecTh uncnO pasNOMENHIt WACAA A HA BIAHMHO MpOCTHe
muOKHTeAH. [Tosromy, 2 2k ecTh yHoIo Todexk nog rrnepSosiofi

e M
¥y=M < Ue/bIMH B3AHMAO NMPOCTHMH KOOPIHHATAMM,

86. BocnonnsopaThel TeM, 9T0 KBAanpaT HeweTHOTO YWCaA CPaBHMM
¢ 1 no mogymo 4.

98, HanGonnwipfl ofWHE JelHTeNs & ABYX JaHHHIX UHCEJ B3aHMHO
mpoct ¢ 4 H ¢ b, TlosroMy npu mepexofie K CpPaBHEHMEM M0 MOIYJIO &
ZOOYyCTEMb OTpHNATesibHBe NMoXa2aTedd. Beeetw ann d=(m, n) awnefi-
HOE [pefcTaBAeHHe,

99, CoeMHKTBL C/araeMmble, PaBHOOTCTORIGHE OT HAMANA H KOHLA,

100. Havate, Kak B npeauaymeil 3ajaue, YABOHTbL NOC/E BLIHECE-
HHfL P K O0OCHOBATh BOSMCHKHOCTDB 3aMEHN CJA#raeMblXx Ha ofpaTHhe.

FABA 1I

110. Cwm. 3agavy 109,

114. BoerionnaoBaTea TeM, 4TO JACBHE YACTH JErKO MpeicTaBARorcd
B BHfe CYMMBl JIBYX KBalpaToB.

117. PasnoiuTn no dopmyae 6nnoma HbloTona, NpUpaBHEATL MHEMYIO
4acTh K HYJK M NOKa3aTh, YTO BCAKWEH NpocToll Aedwrens b, kpome 3,
BXOJHT BO Bce caaraeMele B OoJee BHICOXON cTemeMu, ueM B Iep-
poe. To e HMeeT MeCTOo, ecsu & JeauTca Ha 3%, AManorHuio nad a.

120. HamomunaeM, uTo €03 l5°=M, cos? 15°=%]-/-3— .
125. BuipaauTs ¢ uepes z M ROKA3aTH, 4TO {==1{,

126, Rz—nnanera, Rz pz" —ee cnyTHHK.

£29. HanucaTs ypamHenHe B NOJApHLIX KOOpAHHAtax,
137. B npumepe c) scmomuuTe ¢os 15° 1 sin 157,

138, Tlepelith x TpuronoMeTpHueckol dopmMe,

141, IlepefiT! & MOMOBHHHOMY YAy,

. oot
149, IMTonomute cosx-isinx=o. Torna cosx:T ,
a—o-! e e e
gin x = - ;08 R = —— sinkx—= ——m———.
bh 2 ! 2§
. a4 o-1y2im
150. Nonomuty cos x4 isinx=ew. Torza cosmx=(2—)

HT A
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151, Tax xaxk sin(B+1)x+sin(k—!)x==2cosxsinkx, HMeem
sin kx
sinx

Upp1=tp~Ugy, tie Up= y {=2cosx. TlpuMennts wmeTon
HHELYKUBH.
\ 1.
152, Tak kak sinxcos rnx=-2—{sm (m-F Ny x—sin{m—1)x), Moxno

BOCNOAL30BaTLCA GOpMyNOH NPeILAYIEH 3afauH.
1533, Bocnonsaopathed pasaosmennem mo dopmyne 6unoma HuioToHa

(145~
. V3"
154, Pasnoxutb oo dopumyne Guioma Hetorona [ 14§ )

167, Bmectd o=cos %4—1‘ sin% . Moaoxaty T=sinxtsin2x

4 ...4sinnx U S=cos x-}-cos 2x3 ... Jcosnx, Toraa

54T 2 1 2n n+1an_a_n
+iT=eltall,, fatt=q =T
‘2 1 cos2ax
164. Bocnonw3oraThes TeM, uTo Sm.a:f_ 5
166. Ilan ewunchenns cymm suia 142a4-3a%-4-,..J-ne"-1 px

MONC3HO YMHOMHTE APEIBAPKTEILHO HA |—a.

2 3
169. 3nech %—}-«g—? < 0. Qopuyay Kapnana ynoéno npectpaao-

L2 l
BaTh X Bumy x=2r cos L rpe r— ]/l-’;—l, cos = s

3 2r3
10, xy=a4-f; x,=cco:-+ﬁm2' ky=0o0?+ fu; al+P=—g,
Jafp=—p, rme o)—~—-§--,~t }:3.

172, Monoxures x=ao 4.
181. Hokazate, 4To BCe kOpHR xF™~le—] y ronLko onu ke gB-

i
NAIOTCR DepBoOGPA3NILIME KOPHAME &F  —1,

A .. 2n
182, Ecan z=cos —;——[—z sifl 5+ TO HCKOMAR CYMMa MOXeT GhiTh

3anucaHa Tak: !4e--g24., ., L1,

183, ¥muoxwure na 1—e, 184. IMonaszatsy, 40 e =-— 1,

186. M3 cymmbnl mcex woprel 15-ii cTenenn us 1 etiuectn cymmy
KOpREH, NpHHamJewamnx nokas:zteasm 1, 3 n 5,

187, IliuWa cTOpOHB HCKOMOTU TNPaBHABHONO 14-yroamuuka paswa

. 4
2 sin %:-—-QCOS —;—:-2 (e-+e~Y), rae e==cos L-}—a sm-‘%‘;-—-

OAHH K3 RepBoobpasHEX KopheR 7.5 cTeneHK us |,
192,  2cosg=h--A-1,  2cos(p+hka)=ApR +A-In-k,  rae
A=cosp-Fising, pu=cosa-isine,
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197, IlorasaTe, WTO ecall #-—HEYeTHOE, TO LAA MOAYUYCHHT BCEX
nepROOGpAsHELX KOpHell cTenedil 2 H3 eaHHAULl ROCTATOYUO BCe MCPBO-
06pasbLe KOpHH CTEMEHH 7 YMHOMKMTL Ha —l1.

199, Hepoavaoeats 3anzuy 198.

200. Ilpoute BCero BOCTOABIOBATLCR JIRMEHTEIMH TCOPHH CTETEIHBIX
(1—x") {1--%)
(=7 (=70
HATEL yuotodenueM na (1--xP 3 x2F 3 ) (1292204 )

205. Paccmorpers cayuai: |} n—clenent upoctero uncaa; 2) #—
nponzBeienue crenenell pazfnyMwx OpceTuX. JLas cayuas 1) HCMOAWLID-
BaTh 3agauy 181, pis 2) zazaun 199 u 202,

206. Paccyorpere cayuan: 1} #—nevetioe, Goabuwee 1; 2) fi==D2%;
3} n=29n,, n—neveTnoe, Soavlee |; 4} n=2%n, rac k > 1, n;— Heder-
Hoe, GoJbinee .

207, YMHOKNTL CYMMY S Ha CONPAMEHIYID W TPHHATL BO BIHMA-

PAZOB, HMeRno, AeneHre B dopuyae X, (x)= 3ante-

Hie, uTO €% HE MEHAGTCH NpPH 2aMeHe X HA X— A,
a-+bi
1"
HCKATL OTIE/BHO Opefes MOAYIA H Mpeiest aprymenta qucaa ol

208, 3anpeatn w,=1-- B TPHTOHOMETpHYecKOH Qopme H

raaBA Tl

222, Bocnoan3osaTbed pe3yasTaTom 3apavd 221 e),

241, PaccMoTpeB  pasjiuliple  BOIMOMHOCTH  DACUCNOKEHHA  5/e-
MeHTa 1, yerawosuTh gopmyny uf=uk  Juf~14 ., J-ub—0+1, cuntas
uf:_l-—_—{) npi < 0.

257. TpaucnoHHpoORATS.

265, X nocaeguemy croabuy npubaBHTh Hepouil, YMHOMEHHLIH
Ha 100, u propol, ymuomsennsni wa 0.

273. Hs sToporo crondua puluecTe NepBbii.

290, Beectn x=cos ¢ isinqg,

292, Tlepsyio cTpoky NpHGABHTE KO BCEM OCTAJBHLIM,

283, PasqoxuTh 0O ACMCHTAM TEPBOH CTPOKM H NOKa3ath, 40

‘S-er = (az - bz) Azn— 2-

204, TlepBy10 CTPOKY BLINECTDL M3 BCCX OCTAJbHEIX.

285. BTopylo CTPORY BRIUCCTE H3 BCEX GCTARLHLIX,

296, Bce cTondum npubapnTe K DEpBOMY.

297, M3 kaxpoli CTPOKH BRIMECTR MpPeNecTBYIOYI0.

299, Bee cTonfub npHEGaBHTL K TEpBOMY.

300, K nepsoil ¢tpoxe OpHGABHTL NOCAEAYHULNE, YMHONMEHHBE 14
x, X%, ..., X%~1 COOTBeTCTBEMIIO MJIH Pa3JOMHTE N0 2JIEMEHTAM NEpBOH
CTPOXH.

303, Iepsyio cTpoxy OpHGaBHTL KO BTOpPOi.
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304, A=A"—5,8, rie A’ —onpenesnteab 3aaaun 303, § —muaop
JIEBOTO BepXHerd BJeMENTR.

305. Ma neppofl CTPOKH BHIHECTH @ H M3 BTOPOR BLIYECTH MEPBYIO.

308, BoinecTdt ¢ H3 nNepBod CTPOKM M BHIUECTD HEpBYI CTDOKY H3
BTOPOH.

307, A,=A"+PA,_y, PRe A’ —oOnpereanTeNb MpeApIyIIER 385AUH.

309. PasjomuTe no 3JeMEHTaM NEPBOro CToabua.

311, MoaoxeTs x=2 080 H NpHMEHHTb peayabTaT Samaun 310.

312. prMenuts pesyasrtater 3aiav 307 n 311,

313. Bocnosbzosatbes TeM, uto 1—Ch- Ci—...={i—l)k=0.

314. V3 kamporo croabua, H4AMHHAS C DOCJAEAHETD, BRIUECTh OpPEAB-
Iymufi. 3ateM #s KampoH CTPOKH BbluecTh npeasiayimiyw. dokazats,
uto A, =A, 1. [IpH BLIYUCAEHHH HMeTh B BHAY, u9T0 Cp= n_l—l—CﬁZ}.

315, V3 xamzoro ctoabua BhlgecThs HpenBAyWLHA,

316, M3 xaxnold crTpoRH BHMecTs npeapizymiyio. [JloxasaTte, uFe
Ap=A,_g.

317. Bunects u3 1-ft ctpoku m, us 2 m+1 ¥ 7. A., H3 Dnocnen-

i i
Hell m-t+n. Ha l-ro cronfua phHeCTH g Ha Z-ro ¥ T. L. 370

i
k1
CHH3UT HAa | 003 HEAeKCaA.

318. M3 wamaoro croadua BBYECTL NPelBAYIIHE. B noayueHnoM
onpeneNMTeNe K3 KaXAOTO CTONGUa BEIYECTh NpeRulayuiysf, coXpaHdAsn
mepeble Jgea Ges nsmeHenMa. BRoee B3 Kamgoro croafua BhvecTs npe-
AEIIYIMAA, coXpanaf Ges WIMeHeHHs nepeble Tpd croaboa, B T. A

319. M3 wKemxnpoit cTpOKM BLIMECTL NPeIBIIYINYIC H NOKA3aTh, UTO
Apr1=(x— DA,

320. JoGaeuts Bce CTPOKH K nepboil.

822. MoGaBuTh BGE CTONGUM K NEPEOMY M Bbl4eCTb NEPEYI0 CTPOKY
H3 BCeX OCTANBHEIX.

323, MpescTasHTh B BRAS CYMMBI 0BYX ONpejefnTesiell ¥ MOKa3ath,
4T0 A=z ... ap-a A, rae A" — MHHOD JEBOIC BepXHErd 3MEMEHTE.

327, INpepctanuTh MatpHly B BHAC CYMMBI OBYX MaTPHU, KamiIas
H3 KOTOPHX HMeeT NP HOPLHOHANbHEE CTOAOOH.

328, [lpumenuTs peaysstarT 3anaud 326, yYuMTHBaA, UTC CTOMGUH
maTpuut CB = (c;b7) NponOpUHOHATBHE.

330. FIpHMCHHTE peayabTaT sagaum 326,

332, Paccmotpers kax det (A4-F), rre A —wmaTprua sagaun 327.

334, Marpuna onpejeantens pasia diag (x; — a;8,) - B4, rle
A=@1, ..., an) B=1{bi, ..., 7.

337. MonoxuB B MEBOM BepXHEM YrAY x=(xta}—a={x—a}+a,
ceAZaTb Ay u A,y ABYMA crmocofamy.

340. 3anucaTe B NMeBoM BepXHeM yrny O=b,—b; H cBeCTH 3alany
K BBIUMCNEHHIO ONPEASTUTENT MEHBLLIErO MOPsAKa.
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341, Vla xaxpoit CTPOKH REYECTh NEPBY!O, YMHMKEHHYH FAOC,€A0Ba-
TEJALHO HA @1, &3, ..., Gy F3 Kawaoro ¢cronlia BelvecTh NEpsHii, yMHO-
HeHHKH MOCAeNOBaTeIbHO HA dy, dgy ..., g

342. M3 nepeoro croabua BeiHectH ki, mepRelR oToaGeU MpHGABHTD
KO BTOPOMY.

343. Vs waxporc cronfua, HauuHasd ¢ OOCATHETO, BHIMECTh Npej-
mecTBy MUl cTonbel, YMHOMKeHHHR Ha 4.

345. Pa3ioxuTh no saeMeMTaM [oclefHero cToa6la, a 3aTeM see
MHHOpBl (KpoMe det A) pasnoKHTL 1O 2ICMEHTaM nOcAenHell CTPOKM.

348, Fa xamaoll CTPOKM BHIECTE MpeRIIECTBYIOMLYIO.

349. B JseBoM BepXHEM yray moaoXute | =x-4{l—x}. Onpezenn-
Tess MPEACTABHTL B BHUAS CYMMB! ABYX onpefenuTeneit. Henonkzosatsb
peayfbTat zanaud 348,

350. YMHOKHTL NepBYyl CTPOKY Ha x"-—1, sropyw wna x*-2%ua 1. .,
34TeM BHIHECTH H3 Meppors ¢Toabus x?, u3 Broporo x"—! u . I

352, PasznomuTh no afleMeéHTaM Repeoro ¢roabua.

356. Bocnonb30BaTheA peaynsTatoM 3ajadd 355,

359, K nepsomy cT0AGUy NpuGaBMTh BTOPOH, YMHOKEHEMA Ha Chng

TpeTHfl, YMAOHENRpIT na Ci M T. L
360, 2coshp={(2cos Pt ...
sintk+ g

— &
361. Sng =(2cosq}rt-...
362. B neppoit cTpoxe nOAOKNATE 1=ty — (H— )= .. =x,— {x,— 1).

864, Onperenurens pased MHHOPY, COOTBETCTBYIOILEMY 3MEMENTY 2¥
B QOpeIgAuTe e

11 ..,1

z X1 .. X
L)
A
365. TMproucarte nepeyio ctpoky 1, 0, ..., 0 u nepsuit cronGeu
1, 1, 1, ..., 1. BoluecTs mepBhtii ¢TORGEL, H3 BCeX MOC/EAYIOWHX,

366. PasnomuTh N0 sAeMeHTaM TNoclegHell cTPORE {HMd CAegoBath

yKasaHHIO K safaue 368}.
367. Ha xamwnoro cronbua, HaYHHAS C TIOCIEZHETO, BHIYECTH Npej-

UICTBYIOULKIT, YMHOXKEHHBI Ha X.

368, Cnavana m3 xa¥aore cToi0ua, HaukHadg ¢ NOCHENHEro, BHIYECTh
NpeAmecTBYIOHY, YMHOXEHHRE Ha X, 3aTeM, nocre MOHMKEHUT no-
PAAKA H BHHECEHHS OUEBHIHHIX MHOXKUTenel, NnpeobpasoBaTh MepRBE
CTPOKH (32BHCSIEME OT X), HCROJbSYH COOTHOLUCHHE

(m+1)s_m~7_,—_5m9-.1+_s_(.5..2:_1.}_ m=i . 41
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369. K xampol cTpoke npufasHTh BCe NMOCHCAYIOUINE, HI HAMAOTO
cToadla BHUYECTh Npenmiyunit. JoKasaTte, 4O

Appr (@) =(x—n) &y (x—1}

371. W3 xampaolt CTpOKM BHUSCTh NEpPBYI0, H3 EKgxzoro cronbua pH-
yeeTh NepBHI,
873. Oana u3 BoauOmdocTell —~ PacKpuITb ONpeleAnTeNb]

I (1 HBat e b 1),

(¢t ... %n)

rie 6==-F | win —1 B S3BUCHMOCTH OT RETHOCTH HJTH HEYETHOCTH nepe-
CTAHOBKH (Ciy ... &) YuSCTH, 4TO ) bé: . b;n(—-—-l)" =0,
forn ooy n
€QA¥ Cpefd MoKalaTehel ecTs paBHule, ¥ uTo GnHoMHAaNbALe koaddH-
UKeATH! ABARIOTCA NOAHHOMAMH OT bai, tiay ban. MNMoncuntats Kosgdu-
ni{n-1}

uEeMT mpH ¥ ¢,

377. PaccmoTpeTk

I Chay Chay ev af b B . B
I C}l:al C?;a? Tat ﬂ? bg‘l b;!_l iaa bﬂ_l
1) - ) L] " Ll » L] 1] L * + L} » - » L 1 n L] " !
1 Cha, Cidd ... af 1 1 e 1
880. Paccmotpets
11 . 1t 1 oxg w00 700
Xy Xg 4 X, ¥ 1 Xg 14 xgvl 4]
« b = FE k8 3 o1 3 + LI I R N I DT T T T 1 N
x{‘ xg Ve xﬂ xn l Xy i 12_1 0
00 .., 0 1

331, Boasectit B xBajpar, IlpecGpasopaTs K4k onpefeanTes s Ban-
IePMOBJIA W KMMAYID Da3HOCTh MpeoSpasosaTth K CHAYCY HEKOTOPOTO
vy, TakeMm o8pasoM COPERe HTCH 3HAK.

382, ¥YMHOXHTbL CTpaBa Ha

11 e

1 af vie By g
L T T
1 8;1_'1 1en 82:}.

Dfest Dknt
rie g == £og '—n"Jr'f sin —

800, ¥muomure cnpaba Ha (OE hg).
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. £, —B
391, ¥YMuoMHIL cupasa ua (0 En)'

E, A
B E,
XOAILIe MHOKHTENH, YBeAUTLCE B TOM, YTO €e ONpeAcdHTeNb pabeH
OGONM HCCTEAVEMBIM COpPeRcNHTENsNM,

393. Bocnoae3osaTses safaveii 392,

304, Crepsa IOMYCTMTG, 4TO A HEBEIPOMKIEHA M YMUOJKHTL CTpasa

392. PaccmoTpeTh MaTpuuy ( ) H, yMAOWaH ce HA nof-

E e=B
Ha 0 3R UrtoBer #30apuTLCA OT 3Toro MPENnoaoXerns, A06aBKETE

K A marpriy (£, BOCMoAL30BaTLCA OTCYTCTEHEM JenHTesell HYJAA B
KOMbLUE MHOTOMJEHOR H 3aTeM NOJOMHTE { =0,

397, IlposecTn H0Ka3aTeanCTRO TO MAJYKUHM, cHavada pasolpas
cayuait, xorna Ay ecTh Heocobennad satprua, Offimusi cnyuali cpecTH
k sTOMY, AofaBuB K MaTpHue AE,

al U

398, YwmHomMeHHe AaseT (U’ BE) y tne o==det AJ-detB, P=
==detC4-det D, U=AC' 4 BD’, BocnoasiopaTecd pesynipiaToM sala-
qu 394 (wan sapaud 391) u rem, uto

A B &
det (c D)::det (3' D,),

399. Bocnonb3oeaTthea Tem, 4TO eCAH CYMMa AHAMOHAJNBHLRIX Sae-
MeHTOB MaTpilpl U pasua uymo, 10 U =—U,

FJIABA IV

401. CroMnTs ypapHeHus.

402. BbiuecTs H3 KawI0ro YPaBHEHHA CJefylolice, B MoCAeIHEM
CTPYNMHPOBATE CAaraeMue JeBoil WacTH Mo 1Ba, HAUHHAH C MOCTIELHEro.

403. Mcrnpouute HeH3BeCTHEWE MYAsTHNAMKATHRHO HIH  fepefiTy
K norapuiuaM,

412. Hajity X u3 nepporo ypaBHeHKA H MORCTABHTL BO BTOpOE.

418, ¥YMUuOKHTE crpaBa Ha

1 —a 0 0
0 1 —a .. 0
0 0 | S 0 .
I T N T R T T Y

0 0 0 .y —a
0 0 0 ¢ 1y

419, BriyHeAHTs MHHODBL

420, BolYHCIHTE MMAOpDEL.

421. Ypannenna AAA BHYHCACHHS CTPOK ofpaTHON MaTpHULl momy-
HaloTCS W3 MEPBOTO M3 HHX KPYroBofl mepectancaxoli HeirapectHHIX.
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423. CpapHHTE CHCTeMEl ypaBHeHHN nas ofipefeneRHd  9EMEHTOB
HBYX COCENHHX CTPOK.

4381, TposepsieTca NOCPEACTBOM YMHOMKEHHA,

482, A+BC=A-1(E,+(A~1B}C). Tlpumennte dopMyny npeasl-
AyuieR 3aiaus.

433. Mannas martpHoaz paena £,+B8C, re B=(l, 1, ..., 1T
C=(ay, a4, ..., )

434, Mannan matprua paska E,- BC, rze

@y @y ... QAT R S |
Bz(l iz o 6 ) , cz( )

et 4 dz ... a4
1

435. A= diag (% ;T)”H" L, ..., (1, 1, ..., D7,
1 n

438. ¥MHOXKKTH CTpaka Ha

1 0 0
—1i 1 ... 00
0 o ... —11

w caepa Ha ST, 3areM BocnoAbacBaThes GopMynol sajaun 437

439. Matprub!, mohyuaiowkecs H3 A noeopotoM Ha 90° 1 ofe cro-
porm, cyte ATJ w JAT, rae J— MATpHUA, HMEIOLAd eJHAHOB Ha BTO-
poff IMaroHanH, a Ha OCTaJLHEIX MOCTAX HYNH.

440, 3anucaTe PellieHHE CHCTEM ¢ MOMOMIBID O6PaTHON MATPHLUEL

448, 3anucaTe papeHcTsa, B KOTOPLE TNPEBPall3OTCA ypABHeHMA
CHCTEMBl NOCNE NMOJCTAHOBKM pelucHmdé, B MaTphuHOil Qopme.

451. Des HapywmeHuA OGWIHOCTH MOMHO CYHTaTh, UTO /iesad Kpal-
paTHas cyOmatpuua €y MaTprunl € HeBHpojkIeHa. YMHOKHE € chnema
na Ci'l, npuaeM K pABHOCHJLHON CPCTEME TOMO JKe BHA2, YTC M B mpe-

ZuAywed sanave. Bre MHHODH NOpRIKa 7 YMHOXKATCS Ha det et Munopu
MaTpHUH, CTPOKM KOTOPOH 06pasyloT QyHIAMEHTAABHYE CHCTEMY pele-
HHf, TOWe M3IMEHAIOTCS MPONOPIMOHANBHO, NPH NEpexoje oT OXHOW
yHRIAMENTANBHON CHCTEMBL K ApYrof.

455. MGy MaTpHLy MOMKHO OpHBECTH K TpebycMOMY BHAY 3Je-
MEHTZpHLIMI OpeofpasoBaHHAMH Hal CTPOKAMH H CTOAGLAMH, YTC PABHO-
CHJIBHO YMHOMEHHAM CJACBd ¥ CpPaBa HA HEBRIPONCIEHHBIE MATPHUEL

456. Bocnoabzopatecsd pesynsTaTtoM npenbifyuiell 3aJaun.

4589, Ha rpeboranua XAX =X caegyer, 4ro paur maTpuus X pa-
ped 1.

-1
460, ¥YMHOMHTL cleBa Ha ( A 0) .

—A-WC E
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462, Bocno/b30BaThCl COBMECTHOCTBIO, T. €. CYIUECTBOBAHHEM Ta-
Kol X,, wro AX,=8.

463. BoCnmogb30BaTLCA  CYULECTBOBAHHEM NONYOCpaTHOH MAaTpHIE
ang C.

466. Cuavada Joxesats Qopmyan BXA = AB% — KCB#A-1 g
{A4+ By, (A4 B)y=(A4B);41—nC (A-+ B)y~1. 3aTeM npaMenuTs MeTOX
HHRYKOEH.

472, PaceMoTpeTh CymMy NalOHAJBHBIX BJAEMEHTOB,

473. BocrnonBaoBatees peayabTATOM 3agaun 467,

474. Baats B KauecTse A nHarOHANRHYIC MaTpPHUY C NORAPHO paz-
JTHYHBIMH 3J€MEHTaMIL.

483, Bocnoab3oparhcd peaydbTaToOM 3ajavl 455.

484, Bocnone3opaTeca pesvabraTaMu 3axau 483 u 458,

485, Opsa us marpuu E+ A, E— A poamua umeTs panr 1,

486. Ecau

bll 1] . 0 Ci1 1z v+ Ci1p
11 ... Oy
A — . b21 622 ..o 0 0 Cea ... Cap
" A v e e e e e s e s H
a e @
n i bix bug <rs b/ NO O arn o

To ZJA JEBHIX BepXHHX Gaokoe Ap matpuy A, 6yaer

by, O e O €11 €13 +.. O
an ... 1n 11 €13 1%
A}z: [ P bﬂl bzz .. O 0 Caz .1 Lap .
g1 --- Agp bur bua ... b 0 0 ... ocp

[MoaToMy ecTecTBEHHO BeCTH ACKA3aTe/bCTBO NO MHAYKUMH.

487. Ilna pokasaTesibCTBA JOCTATOYHO YCTEHOBHTE, UTO Matpxuy A
MOMKHO YMHOMHTh CJI@Ba U COPABa HA TPEYTOJLHBIE MATPMOLL € €AHHHY-
HOH IHATOHANLIO TaK, YTo0H MCAYUHJAAch MaTpHua, HMellas B KamIol
CTPOKE ¥ B KAMAOM cToNGLe NO CAHOMY HeHyJeBOMYy SaemedTy. Taxoe
YMHOMKEHHE C/IEBA DABROCHALHO A0GABJACHHIO K CTPOKaM JIHHEHALIX KoM-
GuHauRi CTPOK, JeXalMX HHXe, YMHOMCHAe CHpfaBa PaBHOCHABHO No-
Gapaennio K cToafuan ArHeAH X KoMOWHauRR cTON0LOB, AeXKalliX Jepce,

488. HoctatouHo RoKazaTh, uto U3 RyD\R.=D4, rie Ry v Ry—
npapbie TPEYrofibHBE MaTpHOE © eZHHWYHOH 1mnaroHadasw, a Dy u D,
HMEIOT Fg CZHOMY HeHYJeBOMY SJICMEHTY B KaimRol CTPOKe H B KaMioM
crogabne, cacayer Dy=D,, Ry= R.=E. HyKH0 CDRBHHBATEL SJCMCHTH B
TOM e HOPTAKe, KAK NONYYaTh HYJHM B OpciuAyled 3ajtave, T. e, HAUATh
C CaMOTe HEBKOTO HEHYJEBOTO SJIEMENTA NePBOTC CTONGEA, 38TEM CPaBHKTD
Jexalide 0T HETO BHILIC H NpaBee. 3aTe oGPaTHTBCH KO BTOPOMY cTonbuy
BT I
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480. 3a cuer yMHOMeEHMA cfieBa Ha MaTpruy C MOKHO HOGHTHCH
TOro, YTefH GOJMBLWIHA 10 MOIYJIC HJMeMEHT NepROTO CTOMGUA HaXOJHJICH

B Mepeoft CTpoKe, 3a cUeT yMHOMEHHH CNEBa Ha Aﬂ:((l) il) MOMHO
YMEHDLIFHTL MOAYJL JIEBOTO BePXHEro 3MeMeHTa.

493, ¥YCTaHOBUTH eIHHCTBEHHOCTR padfioimeHns zajawu 492, Ofoana-
auB 4cpes Fp, (k) HCKOMOE YHCJO, JOKa3aTh MYMBTHAJHKATHBHOCTD $yilK-
unn F;{k}. Hakomeu, noacuurate Fy,{p™).

503, Bocnosp3osaTbes pe3yabTaToOM 3ajaun 502,

505. Bocnods3oeaTec TeopeMoll Jlannaca B HepabBeHcTBOoM Koin —
Bynsxonckoro (zanaua 498),

506. Tlycte n—mnopalok MaTpuusl A, m-—YRCHO CTPOX MaTpuum B,
k—uncno cTpok marpruet C. HuTepecen Toaexo cayuafi m-4k < n.
Jonoanute MaTpHiy A a0 KBalpaTHOH, MDPHCOSIHHHE n—m—Kk JAliHeliHO
He3aBHCHMHX CTPOK, OPTOrOHAJBHBIX K CTPOKaM MaTpuusl A, 1t Bocnofb-
80BaTbCA gZanauelt 505.

508. B dopMyaMpOBKAX W LOKasaTenbcTBaX CJAeAyeT 3aMeHHTs A7

aa A*=(A)T. OpTOroHaNBHOCTE CTPOK (By, 11+, By) H (c1, vy £y TO-

HEMATH, KaK BBIUIOJHEHHE PABEHCTBA DiC .. : -+ byl = 0.
510, Tlpunucate K ONpejeqHTeNIo C/AeBA CTOAGEL, BCE HJICMEHTEH

M
KOTOPOTO PABHH —5—, H CBEPXY CTPOUKY, BCE HIEMEHTE KOTOPOR (KpoMe

¥yrAoRoro), pasuel 0, 3aTeM BRUYCLCTB NEPBHIT CTOAOR H3 BCEX OCTATBHBLIX.
513, ¥Y0ennTbca, YTG MaKCHMYM Deadu3yeTcd Ha MaTpHug, BCe aje-

MeHTH! KOTOPO#H paBHbl 4= 1. JoGaBHB MepBYIO CTPOKRY KO BCEM OCTANBHLIM,
YBHIHM, 9T0 OH JeJHTCA Ha 2#-L

515. YcTaHOBHTL CBH3b ACCOURKPOBHHOR MaTPHIEl ¢ obpaTHoil.
516. ITycte A-1=(oa;j). Ilng mogcyera JIEEOTO BepXHero MHHOD &
PACCMOTPETh TPOUIBE]CHHE MaTpHl,

i s Fanp
e e e

©m1  iev Xy
0 Epem

K ero onpegenutens, JHag ofmero cAyuam mOepecTaBMTs HalfeXcauiuy
00pasoM CTPOKH H CTONGUB!, YHHTHIBAA, MYTC CTPOKM H CTOGUM Ma-
Tpuubl A~! mepecTaBARIOTCH TAK e, Kak CTPOXK u croadum AT,
2 det A npuoGpeTaeT MHOMHTENb, HZ KOTOPHI afTeSpanuecKoe NOMCA-
HeHlie OTAHYAeTCA OT JOMOMHHTEILHOIO MHHOpPE,

521, Bcsikad MaTpiua MOeT GHTb NpencTasiaeHa B BHLE NpOK3EE.
ZeHHs IHATOHAJILHEIX W TPEYTOALHLIX MATPHU, HANDLMED, MATDRHI Sie-
MeHTApHBIX Npeobpazopanuil. B cuny peayastarta aamaun 519, goctatouno
OTPAHHYHTECA NOKAJATEALCTBOM IJA TPEYFOMIBHBIX MATPHIL.
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528, Bocnosnsopathed pesyAstatom seiaye 508 ¥ TeMm, uto ambas
MaTpHlla paHra 1 ecTb mponaBeAenss

£ 0 ,.. 0 b]_ by aun bn
[ 0 Pk 0 G 0 RN 1]
| I R T Foyox oy b4y '
e O 0 0/ N0 0 L O
524, Bes Hapywenns 0SWHOCTH MOMNO CYHTATh, 4TO JarHLe gHONA
@1 -.-, @y OTAMMHE OT Hynd. CTPOKH CAe[yeT B3ATh OPTOTOHANbHEAME
R CTPOKE &y, .., &,, BEI6pan BX Banbodee «SKOMOMHO?,
B25. Cm. yrasanue K samave 523,
526. B cmny B3anMHOR NPOCTOTH REHHEX UHCEN ff, g, .44 Oy
HaRDYTCR OeNbe Hy, Ug, sas, Uy TAKMS, YTO aylif-baglty- .o\ =8yt = |,

Bocnose3oBarsCs pesyAbTatoM 3ajayn 524,

530. Bee riapHeEle MMHODE MATPHUM NMOJAOMHTENLHO onpejerennol
dOPMH MOTOKNTENbHE, KAk ONPefeNTeNM MaTPRIL NOJCKUTEIBHO Qupe-
Henennnx Gopm. TlosToMy MOMHO NPHMEHHTb DesysanTaT ssjadn 486

531. Ilpunate nurnefiayio dopmy, xBaapaT KoTapoli nofasnmeTca
K ksegpaThyHoli dopme, 3a HOBYI0 He3aBKCHMYR) NepPeMeHHyo,

532. Brfieaute u3 GopMbl f ORMH KBaApaT # ROCMONB3OBATLCA
pesysbTaTon sajnaun 331,

534, Pazaomuts f M @ HZ CYMMY KBAJADATOR H BOCNOJb3IOBATHCH
JUCTPUOYTHEHOCTLIO ORepalkn (f, ¢).

541, Bocnonb3oBaThed OPTOTOHAALHEIM MpeofpPaiOBAHHEM K KaHOHH-
HeCKOMY BURY.

543. Bocnoas3opaThCen peaynbTaTOM 3amadH 486.

TAABA V

553, Paanoxute f(x} 0o creneHsm x—8, saTeM BaMeMMTE X Ha
x-+3.

56]. BBecTd B paccMOTpPeHHe MONHHOMEL

Fr () =nf () —xf ()5 fa (0) ==nfy (9 —xfy (%)
HT. &
567. IokassBate cnocofoM MateMaTHueckol HHAVKIHH,
508, Otanyrnt of Hyas xopedb {k-—1)}-§ KpaTHOCTH TNOAMEOMA
f(x) ectb kopens {k—2)-1i xpaTHocTH moamnoma xf' (x) ¥ T. n.
569. Muddepennuposate paBeHCTBC, NOKASHEBAOWES, YTC TOJHHOM
NEJATCA HA CBOIY NMPOM3ISOINYIO.

f1 {x) fatx)
2

573. Paccmotpeth yHELRIO 3—— HIH

fa &) 1{%)
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574. CpsizaTh 3a1avuy ¢ PACCMOTPEHWEM xopiel

@ xy=F &) xo)—F (2) f(xq),

e xo—xopenn [f (£}12—f () /" (%)-

578. Mcnoab3oBaTh pelleHde NpefeCTBYIOWEH 3aJa49l H PASAOKHTE
f(x) no crenenaM x — xq.

576. BeecTu B pacCMOTpPEHRE NOJAHOM f(z}, K0sdPHIHENTH KOTOPOro
KOMILIEKCHO conpAmenn ¢ KosdpuusenTamn f(z)

584. Mogenute Ha (1 —x)? 0 andibepennnposarb m— 1 pas, nosaras
ooce Kamporo anpdepeHunporanus x=0. BocnosszosaThed TeM, YTO
crenens N (x} MeHbme mr, crenend M (x) MeHbne 7,

588. Halith XKOpHM [NOAMHOMOB M YuecTbh crapuiMe x05thMLKEHTDI
{e sanauax a) w b)]. B 3anaue ) ana pascickaHia KopHel uenecoofpasHo
aonoKaTE x=tg? 0.

594. Hajitn ofwmMe KopHi.

596. 1. [TocTponTh peXYPPENTHOE COOTHOMICHHE THOA <TPEYTOJIBHHKA
MMackans:. 2. IlopcunTaTe KPaTHOCTH KOPHeH YUC/HTESIA H 3HaMeHaTens.

612, JokaszaTh npejpapdTeNbHO, WTG f{x) He uUMeeT BEMECTBEHHBIX
KOpHel MevyeTHOH KPaTHOCTH.

620. Bocmonb3cBATECA TEM, 9TO ypaBHeHWe He IO0JKHO H3MeHAThOS

1
HPM 3aMEHe & Ha — X M X HAa —.

1
621, YpaBHeHne He JOMKHO MCHATBCA NPH 3aMeHe X Ha o H X Ha

l—x.

624. Ipowe scero no dopMyne flarpanxa

fl

fx) E [ ixp)

= (*1, X2, ++s, X;—KOpUH 3HAMeHaTeIs).
Plx) L= {x—Xr) @ (%)

a-+—x

625, e} Henonwsosate sapawy 584, ) Tloacaute QIa = y.
d, h) Hexate pasnoxenns crocofom Heonpeledednbix KosggiuHeHTOS.
Yactb HafiTH NONCTAHOBKOM X =1y, X3, ..., X, NOCAE YMHOMCIHA Na
OGUIHE 3HAMeHaTedh. 3atem npojaudkbepeHURPOBaTE W CHOBA TIOJCHKHTH
X=X, X3, ..., Xp.

626. Paaaomuth cnepea no gopmyde Jlarpansa, sateM ofbefdnuTe
KOMONEKCHO COTIPAMKEHHEIE Claraemble,
629. Menoabzopats 3azauy 628, B npumepe by pasaownts 17:_]]—'_—2
—— x_
Ha npocrefimine apobu.
633. Bocnonbaopateest opmyaoit Jarpansa. IfponseecTn gelenne
B KaMACM CNAraeMoM pesydbTara H MPHBCCTH NOACONLIC WICHB, HCTOMNb-

Sys pesyJbTar sajauM 183,
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635. Bupasats fixy) uepes f{x;), Flxa), ..., f{x,), nodsaysace
HETEPNOIALHOHHOA dopmymoit Jlarpanma, W CPABHHTE PeayabTaT ¢ yeao-
BHEM Sallaui, OPHHEMa® BO BHHMaHHe HesasHCHUMOCTE f{x;)}, f{xi), ...
vovr Flxp). BaTeM mayunth @ (x}={x—2x;) (x —xz} ... (x—x,), paafomne
ET0 MG CTENEHAM X—X,.

636. TloanuoM x° npegcTaBHTh 4epes CDOK 3HAUCHUS ROCPEACTEOM
HATEPNONAUHONHOH dopmyar Jlarpanxa.

639, 640. CocTaBuTb HHTePNONSUHOHHHIE [ONMHOM HO CcHOCOGY
HewTona.

641. Haiitu 3nasenud nckomoro nosmnoMa mpy x=0, 1, 2,3, ..., 2a,

642. Moxso pemuts sazavyy, noabayacs cnocoGom  Hrulotona.
Kopowe pacesorpers noaunom F(x)=xf(x)—1, rae f{x)—ucxombiil
NOJHHEOM.

644, Paccmotpers noauHoM (x—a) f{x)— 1.

645. Cocrapnts nonuHoM no cnocofy HeloTona, BBOLS ANA yA0GCTEa
BHYHCIeHNI B 3HAMeHATeNie KamAOro CJaracMorc gaxTopuad.

648. Pacemotpers noauxom f(x%), rae f{x}— #CcKOMHN RONKHOM.

651, 652, BocnoanzosaTeCa 3anauei 649,

653. B nmpumepe ¢) pasNoMHTE NONHHOM MO cTemeHsM x— 1.

654, Pasnomurs no cTenenaM x— 1 (waa nomoxuts x=y-+ 1).

655. MMonoxkute x=y-+1 ¥ MeTOZOM MaTeMaTHMeCKOR MHIYKOWH
NOKA3dTh, 4T BCe KOFDPULHEHTH ZeJHMOT0 H JEJIHTENR, KPOMe ¢Taplyx,
JensavTen Ha p.

656, 657. Jloka3ubaeTcs, Kaxk TeopeMa Jiisesiureitna.

661. PasnomuTh 42 HENDHRBOAHMBIE MHOMMHTENN MO MOIyAAM 2 u 3.

665. BocnosbaoBaTecs TeM, uTo [(x) He wumeerT KopHell B moJje
GF (p) u f(x+ 1)=f{x).

673, 674, HonycTHE NpUBOIVMOCTS f{Xx), DOJIOIKHTE X=ay, Tg, as., dy
i cleqaTh 3aKMOYCHHE O 3HAYeHHAX JeqRTefeil.

675. IMopcuntaTe wicido paBHBEIX 3HAUEHHI NPeAnoOAdTacMHIX HeNH-
Teacil.

676. Bocnons3opatees TeM, uTo f{x) He HMEET BEUleCTBCHHBIX KOpHed,

677. MokaszaTe, uro noauiom, namewomuii Gonee deMm TpH UeNHX
KOPHA, He MOMCT KMeTh CBOUM 3HAYEHHEM DpPOCTOE NGO NMpH UeAOM
3H34YeHHH He3aBHCHMON NeDeMCHHOM, H DPHMEHHTL 3T0 K NOJHHOMY
fixy—1.

678, 679. BocnonvaosaThes pesyabTaToM 3apavn G677,

680. Tpumeper by u ¢} Mokno pewnTe crnocofom HeoNpefeleHHBIX
Ko3aLIeHTOB HAY HPH NOMCUIH AnuellHOTO NMpeAcTaB/eHHA Hanb60dk-
Werc OGULRTO JeAHTERd,

683. BOCrOMb30RATBCA COUTHOMIRHMAMA Aix=Ayypy—di1 ¥ Ajh;=
=hitxdy—gbap=riad b ahi— ey

684, Tlpumeper a)—e) Anws Gopmoll 2ANUCH OTAHUAKTCR OT NMpU-
MepoB THia b), ¢} samaun 630,
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685. a) Ma h=o?+at+1 nonyunm A= alto=a?4 20t H
ha? =t 2000 = 20242011, oTKyaa

1—A 1 l
12— I |=0
l 2 2—A

Ananoruunc MoryT GblTh pelledel W APYTHE NPHMEDH.

705, Caoxuts @g (¥, i=1, 2, ..., 1. Popmyra ocTaeTCHd DepHOH
U npH R > N1, €CTH CYATATE fy41=fn+e=...=0. Yrobu B 2TOM yGe-
AUTBCA, ACCTATOUHO RPHCOSTHHUTD K Xp, «o.y Xy UHCHA Xy =X p=...
v = Xp= 0,

712, Cravana BHYHCIAHTE CYMMY

n

D) (x4x)%,

=1
3aTeM MOLCTaBHTh ¥ =¥; W OpocymmupoBate o / or [ no 2. Hakoney,
yianute AMHye ciaraeMble H NOZETdTh Ha 2.

713, Pewraetcsa, Xak sanaua 712.

714. BTopoii cTonfen YMHOKHTE Ha —s;, TpeTHI —Ha 53, ..., B-T —
na (—1)*-%5, u noGaBUTE K HepBOMY; 3aTeM BOCIOJL30BATHCA QopMy-
JAamy HeoTona,

718. Hoctatouno paceMoTperh caydalt i=p; .., pg. TAE P13, ..., Pp—
MONapHO Ppa3JMuHBIE HeYeTHble MOpocthle uveaa. B stol  curyauus
Psel=lsal=lss|=1, Isyl=c2 Iss|ecd, Iss{=x 2. Tlomayscs gop-
MyJasu HeoTOHa, NoCNeoBaTenbHO OUEHHTh ¢8epXy | fel anm &=1,2,
3, 4, 5, 6.

719. 3agaua Jcrkc pesaeTcst mocpeactsow dopmyn Huiotona pan
NOCPPACTBOM NpPeICTAB/CHUS CTENEHHUIX CYMM Yepe3 OCHODHblE CHMMe-
TpHYerKHe GYHKUHK B Buie onpeaenuTenel (3agaua 714}, Opnako eme
npotle YMHOKHETE YpaBAerue Ha {x—a)-{x—0b} 0 NOJCUHTAThL C(TEMEHNBIE
CYMMB! N34 HOBOTC YPaBHEHHS.

720, CuutaTh KOpHH MOAMHOMA [ (x) HE3ABHCHMEIMH MEpPEMERHBIMH.
YMHOKHKTL ONpedenntes]p W3 KoadhuuHenTos OCTaTKOB Ha olupenenuTes
BanpepMonga.

721, INoaruomu P (x) cyTs OCTATKA ©1 NesedHA NOJHHOMOB ¢ (X),
x@{x), ..., x#~Lp{x) Aa f(x). 3ana42 pewaercs TaK e, Kax Mpexle-
CTBYIOWLAA,

722, Pemaercs, Kax zajaua 721,

728. Bocnoaw3gpaThCd TEM, HTO Mi-e CTeNeHU Ieppo08pa3HEIX KopHel
n-fi crenerd W3 i npoBeraoT Boe meppOoOPAINBle KODHH CTeNeHH -(% "3 1,
rie 4 ecTb HanGodblnl OCWKH JeAuTesL m H f.

730. BocnoapaoBaTLCR  pe3ysabTaTOM 3ajaud 728 H Tem, dTo
R(Xpm Xp) ects Jenntens R{Xp,, xt—1) & R(X,, x*—1).
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735, 736, Bowuneants R {f', f).

740, YMHOMKHTE Ha x— 1.

741. YMHOMHTD Ha x— 1 N BOCHOJB3OBATECA PEIVALTATOM 381a-
yu 736.

744. Buwueante R (X, X7). Ipu Bumcienny snasenui Xn b Kop-
Hax X, npeacraskte X, B EMAS

gr— D [ ¢t~ 1)"(7).

cuyntad d npoGeraomuM coGCTBeHHbe JenuTend . [IpHHATE BO BiMMa-
Hue, 4TC MpH KOPHAX X, {x) o6pamaercd B yy/b TOMBKO NEPELIA Muos
P (n
¢ {n/d)
KOrla & npoferaeT MHOKeCTBO KopheH X,. Tlopcuntate paspessfo
MOIYJL AUCKPHMHHARTA K el0 $HAK.

MUTenb, uTo & npoferaeT MHOKECTBO KOpHelr Xn,fd KaRHH pas,

745. BocronbaoBaTbhes coOTHOWENHeM En=FE,—x",
746. BocmonbaoBaTheH COOTHGLOEHHEM

a—1) ... (a—n) —

— 0.

(ix—x—a) Fu—x(x+ 1) Fr+

747. Bocnolib3oBaThCA COOTROLWEHHAMH:
Py=xPy_y—(n—1) P, i Pp=nP,_1.
748. Bocnonib30BaThes COOTHOMIEH HAMM:
Py =nPyt-ntPphey; Pp=(x—2n+ 1) Py —(r—12P,_,.
749, Bocnoap3oRaThCA COOTHOIIEHHEAMK,

(4—x) PLtnxPa=2nPy_1; Pr—xP,_ - Py_z=0.
750 Bocnonbz0BaThes COOTHOMEHHAMH:

Po— 2P, (2 ) Pyy=0;  Pri=(n4-1)Py_y.
751, Bocnonb3oBaTECA COOGTHOWEHHAMM:
Py—@n—=1xP F{n—1)2 (x4 1) Pyoy=0; Pp=n?P, ..
752. BocNMonb30BATECE COOTHOLICHHAMH:

Py—(2nx-L )Py Fnin—1)xP,_p =0
Ppo=(n4-1)nP,_1
733. Pemute 3afauy MeTOIOM MUCHKRTeNel JlarpaHxa. 3anwcaTh
pesysbTaT MPHpPANHHBAHMA RPOMSBOANLEIX HYJI0 B BHAe Auddepenuanb-
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ROTD  YPaBHEHHS OTHCCATRJBHC [NOAUHOMA, NANWIETC MAKCHMYM, H De-
WHTE ¥paBHEHWe METONOM HeolhpelcJIeHHBIX KOB{I}F])HU.HBHTOB. anHHTb

BO BHMMAaHHE, WTO 3}_32 H—;g. rze D=1] (xx—xp% F(=
= (x—x1) ... {(£—xp).
TJATABA VI

759, Ilpumennts Teopemy UlTypma K nonunomy [y AAs npoMexyTia
{—co, - ¢0), uTO BCIMOKKO, HGD NOCHENOBATENLHOCTL fp, frv1, +. .y fo
yaosaeTpopreT TpeGopannsm pana llrypma.

760. PaszackuTh DOMTHHOM Ha AWHEHHHE MHOMMTENRH H BOCNOAB3O-
BaTbCH TEM, HTO &pPryMEHT MpOH3BeJeHHH DaBeH CyMMe apryMeHTOB
COMACHKNTENCH,

761. TIpHMeHATh NPHHGKI aPTYMEHTA, 3aMiCaB

fo=re (1428,

762. doxasznisaescql Tak ke, Kak NPHHUMO apryMeHTa.
763. Tlpumaeybs RarAALHC-FeoMeTpHYECKHe COOOPaIMEHHR, OTTANKYU-

1
BAafich OT reoMeTRHYECKOTO CMEICAA E&argh (*) xax uMesa monyoSo-

poToB (C y4YeToM MampaBJeHES) TouxH f(x) - ig{x), Korga x mpoGeraer
BelUIeCTBEHHYIC OCh OT «~— o0 10 -f oo,

m

(xk)

‘
769. Bocnonn3oBaThes TeM, 4TO L =0rnpy O=“meZn—2,
k=1

i "ooom
=1 (cM. 3apayn 636, 637) u M:O.
E F (xd ( A ) ; F g
770, Bocnodb30oBaThCA Pe3YALTATOM 3ajaun 683,
771. Bocnogpsonateea pe3yabTaroM sagaud 683 W npunste Bo BHE-
ManHe, 9T0 XPg (¥)=pg 41 (X)—ap.

n
m .
772. [Hogasarte, ut0 E-x—}-,pf;—j;‘)zl, ecIh mt-k=n, M
=1 f

n

bird
;%ﬁfﬁl =10, ecsid O=sSmesn—1 w m-Lk# n Torasats, uro
BMEMEHTEL COCEIHHX CTPOK MAaTpHUB! KpaapaTHunoh GopMbl cBA3aHb
TAKHMH e COOTHOIEHHAMH, KaK KO(KPHUREHTH COCERHHX MONMHOMOB
B crocofe Beay,

781. Cocraenrtn pax LUT¥IMa W accMOTpeTh DOPC3Nb CAYYAH YeT-
HOTD ¥ HeyeTHOTO f.
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783. BocnodbsoRaTteen TeM, YT0 FO{x)=2f (x) " (x) u 4t0 " () —
MOCTOAHNA,

785. llocratouno noctpouth paAn LLUTYpMa gad OTpRUATEABHHIX X,
u6o moanHoM E, (x} nonoMhTeNbHBIX KOpHell He uMeeT.

792. BocnoJb3oBaThes peayneTaToM saiaun 763 u teopemof Hltypua,

793. IMpumennurs pesyavrat 3agaun 763,

794, Tycts cTenens f(x) pasHa #, cTenens g {x) He npeBOCXOLKT K.
Sleno, ute aHpexc f{x) orHccuTeAnMo Af {x)4ug(x) pamBenm nupekcy
f (x} otHOCHTenbHO g{x} ripH WU > 0 M OTJIM¥AETCA OT Hero 3HAKOM NPH
<0, T. e pasen 4 n, creaceaTefsHO, KOPHH Af (X) g (x) Bemect-
BEHHH A pa3lendwTcd ¢ KOpHAMH f ().

[ToyyuTedibno M npaMoe Z0Ka3aTeAbCIBO, OCHOBAHHOE HA PACCMOT-
f
g

795. BocnoanszoBarTbef Teopemoll Pylie, B3fAB 3a IN1aBHOe claraeMoe
Nepenlfl 4hed pasloMeHnd @ {2) o CIeNeRaM 2— Z,.

796. Mlyers @ (v =02 {{’;’) () = (x—xq)® f1 (%), f1 (x) 5 O. Teomer-
fix )-}- f{x) —¥f{=0 wumeaoT

pHMECKH OYERKJHO, YTO ypaBHeHus
#1ix) Tem

NpH HeueTHOM K OJHA BCLECTBEHHHI KOPeHb B OKPECTHOCTH X, [1pH
YeTHOM % OJHO W3 STHX YDABHEHHH HMeeT JBa BellecTBEHHHX KOpHA
B OKPECTHOCTH Xy, HAPyroe —HH oaHoro, ComocTaBHTE 3TO ¢ pesysbTa-
TOM Mpeanayiuelt 3azaum,

797. Noxa3aTe OT MROTHBHOTC, BOCMOJIb2OBABMKCL TeopeMoit Poans
H pesynbTaToM zajaun 796,

798, Jlerko eniBogHTCA W3 pe3ayfibTaTa 3anadu 794, Moxuo ofpa-
THTECH B K CAeRYWIOLHM COOODANKEHHAM «I0 HeMpPephiBHOCTH. MaTpHLY

perian nosereRuA QYHKOAH P (x) =

a b
e d) ¢ ad—bc > 0 MOMKHO CBA3aTh € €IMHHYKON MenpephIBHLIM Ty TeM

¢ COXpaHeHMEM MOA0KHTENLHOCTM onpefeduTens. Kax Jerxo sumets,
noanHoMsl etf + Bg-1 (vf 4 6g) npu ad— Ry # 0 He MOPYT HmeTh Beule-
cTEeHHBEIXx Kopheil. [TosToMy, ABHTafch HENPEPHIBHO, OHH He MOrYT rie-
PEXORHTEL K3 BepXuel NOMYNNOCKOCTH B HAMKHION H ofpaTHo.

I )

729. HcenenopaTe MHEMYIO 4acTb oK pa3JoKHB 3TY ApoGb Ha

npocTeinive,
80, Cpenate 3avMeHy nepeMeHROMH Tak, yTodbl JaHRAR HONYNAGCKOCIL
npeofpasosaiack B noaynjockeets Im (x) > Q.

801. CpaaaTh ¢ sagaued 800.

802. IlpuMennTs pesyasTat® 3afa4 794 m 797.

803. TloacknTe X =i 0 BOCMOABIOBATLCA pe3yAbTaTaMu 3afaiun 793,
8G4, 805. Boenoaw3oBaThCfl peaynuTaToM 3ajnauu 303.
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806. [Momomnre x = (l--y)/(l —F) W BOCROJBIOBATLECA PE3YNLTATOM
sapagu 804,

BO7. PasnenuTe Ra xP—m,

B10, 811, Ywmuomute Ha x—1,

815. Pasaoxute g (x) Ha MHOKHTeJH H {PHMEHHTH HECKOJbKO pas
peaynwTaT 3aaaun 814,

816. TMpumMenynTs pe3yabTAT 3afavud B15 K moauHoMy X%,

817, BocmoibaoBaThCs TeM, 9TO €CH BCe KOPHH NOJAHHAOMA Gk
+a1x“'1+...—|—an_1x—|—an BElleCTEEHHE], TO BCe KOPHH TNOJAHAOMA
& b a, 3714 ., -+ ay BellleCTREHHBL
¢ )4 iv (x)
¢ () — 0P (x)

P () =agcos @i F+a,cos (@F nb) 1h,
Yxy=bysing 4.2 b, sin (g4 alh) 2%,
820, 821, [lpenctasrTe QYHKUHIO B BHIE:

k
to=f@+5 8 c—atiton v@=o0.

F
fx)

819, PacemoTpeTd » rhe

822, PaznoXKHTh

Ha nNpocTeiituine Ipobn H OLEHHTL MHHMYIO

YacTh.

raaBaAa Vil

830. PaccmoTpeTh 2yZ,, TAe 2y-—KaKoi-nuGo nesnll AyAb, 23—
npapslii AYAb,

831. PacemoTpeTe uy#a, Tie uéy—KaKafl-qiuGo Nepas eanania, ug —
npasad efnNunA.

835. Paccemorper Ga, rae (- paHnan noAyrpynmoa, NoKasaTk, 4To
Ga=@, T. e. YpapHeHne xag=4§ paspeilaercd B & npa JoGHX a B b,
B wacTHOCTH, X@==e, TAe ¢—JeBad epuHala. OAHO3HAYHOCTE OUeBHANA.

835. IloxazaTe, 94To BMEeTCH NLTHALUATH TJDCKOCTER CHMMETPHH
HKOC@sIpa H MX MOMHO Pa3lHTb Ha NATb TPOEK NOMApPHC OPTOroHalh-
HHX NJAocKOCTEMH.

864. KnaccH cmexnocTH mo K pasGuBaloTcd Ha OfHHAKOBOE UHCJO
KJaccos ¢MeMHocTH no H,

865. YCTAHOBHTL, UTO BCAKOE HEMYCTO® [epecedeHme KIACCOB CMEN-
HocTH no iy B Hy ecTh kaace cMexHocTn no H u Beakuit xnace no H
€CThb HepeceyeHHe KJACCOB CMEXAOCTH No ffy W Hy.

867, PaccMoTpeTh ee pasfioKeHHEe Ra KNACCH COMPAKEHHBIX ae-
MEHTOB,

874, nf UMKAWUCCKOH I'PYONE NOKAIBIBAETCH HENCCPENCTB2HHO,
T HeUHKAHYECHOH — MPUMENHTh METOL HLAYKURK, PRCCMOTPER LUHNKJIH-
4OCKYI MOATPYHNY H daxreprpynny no Hei,
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875. Muomectno takmx x€G, wTo ¥~ lax=g¢, ecte noarpynna Z;
{ona Ha3bBAaETCH UEHTpannsatopom sAementa a). Ecan x-laxr=y-lay,
TO X ¥ y TPHRAAJIEHAT OIHOMY KJAACCY CMeXHOCTIz no Zg.

878, YGeaMTLCH, 4TO BCe 3JEMEHTHl ITOMO KAACCa HMEIOT nopajox 2,
KX OonapHble NpoR3IsefeHua npaHapremar GNK n H =G~ K ectb nog-
rpynna rpynnsl G, a K —KJMace CMEXHOCTH [0 3TOR moarpyntie. ¥cra-
HOBATh, 4TC [ —afesesa rpynna neweThoro Nopatxa,

879, MonomnM n =1 Ayt Ay Breck o — NOpANOK TPYNNE, Ay Z=hy—

n
MOPRAKH KAaccop, geautenn n. HepaBencTso Ay < — BO3MOXKHO TONB-

3
Ko npu n=23, hy=hz=1. ostomy h2=% A MOIKHO BOCNOML30BATRCH
sallavelr 878,
880. n=11hythythy hymehgz=h,. Ecan hg&;{;—, TO =4,
hy=hy=hy=1. Ecan h2=%, MOKHO NPHMEHHTDH 3ajavy 878. Octaer-
" n n n—3
cR h2=~3—. Ecau }135‘:'4_' To ns<<B. Ocraetca h3=—3-, h,,m—g—.

Ho k; GyaeT pennTedeM n Toaeko npd =12 0 n=6,

881. MuoxectBo Ny taknx x€(, wro ¥~ 1Hx=H ects mogrpynna
{ona Hasslpaerca Hopmanusatropod H), HC Ny G. Ccraetcs npHye-
HHTs PeayabTat 3ajauu 8G4.

883. Pacesmorpers oTofpaweHne rpynnsl § B TPYONY NOZCTAHOBOK
KAaceos oMewuocTH Ha; rpynnn G oo M, WRIYUKPOBaHHYIG YMHOXe-
HiueM BCeX KJaccOs Clpiasa Ha sfeMenTal U3 G,

887. HokazaTeanCTBO DPOBCCTH METOROM MaTeMaTH4ecKOH HHAYXIUHH
no nepgiaky. Basy HniyKOoHE JawT aGedess! Tpymnet (3ajada 874). Pacs
CMOTpETh OTHEBHO CAYY9aH, XOrZa TPYNNd aMeeT HeTPUBHANLHBEIR LUeHTP
M Koraa oH orcyTeTeyet. Bo BTopom chiydae o6paTHTbCA K paccMoTpe-
HHIO KJIACCOB COMPAMCHAB X MEMEHTOB,

£89. Ecar DoArpynROW TOPAAKOB £ M ¢ — HOPMAlblble IeMuTeNH,
TO OHY KOMMYTHPYIOT, ¥ IDYNNa URKAWYHa. Ecnu neprpynoma nopsnxa ¢
He ABJACTCA HOPMANLHEGL JemHTeleM, TO MMEeeTCA p CONPFIKeHHRX Noj-
TPYNI NOPAIKA ¢ H CTOAb MHOTO SJAEMEHTOB NOPANKA ¢, YTO MOArpynna
ANOPAAKA p — eJUHCTBEHHAS H MOTOMY HOpPMansHH NeaHTenb.

890. Hymno yGeguthes, uto mofaa marpuua w3 SL (n, 7,) Moxer
GuITh NpeACTaBJeHs B BMIE MPOMIBENSHHA MATPHIL 3NEMEHTAPWBIX TIpe-
oOpasobarnil. Fx npoo6pasw B SL (n, ) ouesngnu.

891. flapo oToBpamerus COCTOMT w3 marpry 8uia £+ mA. Hywno
YCTaHOBHTB, YTO Marpaua 3Tore sila npH A # 0 He MoXeT ObITh HepHo-
JRYeCKOA,

B92. Kamaoe spalleHye TPeXMEPHOI® RPOCTPAHCTBA €CTb NMOBOPOT
BOKPYT HEKOTOPOI OCH Ha HeKOTOpRH yron,
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893. Tlycre H —nopmansuslil aenutene SO{3) w A€ H —spamenne
Ha yrod, omadudnil or 0O, Paccworpere CAC—'A-1€H npr beex
CE30(3) n BocNOAL30BaTheR COO0PAIREHRAMH HellPePHIEHOCTH.

896. Ilns Takol rpynobl uMeercH roMomopdH3aM Ha TDYRNY BTOpOro
NopAAKa, HMeHHO, 2JeMeHTY rpynnel comocTaeasetes +1 nan —I1
B 3aBHCHMOCTH OT YeTHOCTH HJH HeUeTHOCTH COOTBETCTBYICONIEH HOACTA-
HOBKH B PErY/APHOM MPeiCTaBReHHH,

897, Bocnono3opalbedl TeM, YTO FPYNNA JHHeHHRX ByHKOHE X —
—rax b, peicrbywwan 8 GF (5), umeer uunexc 6 B S, ITopcranobxu
KNACCOB CMEXHOCTH 0O 3TOH NOATPYNNe, HHIVOHPOBaHHDIE YMHOMKERHEM
Ha 3eMeHTH H3 Sy, RAOT HCKOMOE MpeicTaBleHHe.

901, BoiAcHHTE, KakHM 00pazoM MOMKHO M3NEHATh MUHHMAJIBEYR
CHeTeMy Oo0pazyouInX.

905. B cnaeteinn O sasaTb nogrpynny U, coctoawyio u3 nap {1, f,
nprued f{ly=1. B xauecTpe MepecTanafieMbX MEMENTOS BIATH KJAACTH
CMEXHOCTH o 3TOR moirpynme.

907, Paccmorpers MmHOMecTsa nmap (xy, 1) ® (1, x), BXoZamux
B NOANPAMOE NpPOM3BEACHHE,

910. Mycty a, by, ..., by—oGpasyowue rpynns C. [Tokasars, ute
aby, ..., ab, MOXKEO NPHHATH 3a ofpasyioliHe TPYINb, COCTaBIEHHOH
H3 97eMEHTOB MeTHOR ANHHH u 3TH ofpasyioluxe cBoGoIHbL.

911, YGeaurscn B CYWeECTBOBAHHH TZKOrO aBTOMOpH3IMa ¢ TpynoH
H, uto al=1 y o(uj)=u]". 3aTeM nOCTPOMTL NOZYNPAMOE NpOH3BE-
nehwe (=Z,H, cuntas, yro obpasyiomnft v, rpynnnt Z, UHAYLRDpYeT
asTomopduan o 8 H. 3a ofpasywmine § MOKNO B38Th Uy, Uy, ..., U,
rie U;=Ugtt;. BCe OHM HMeidT nopsiox 2.

012. BocmonaszopaThbCd TeM, 4TO W3 TpeX npecOpazcBaHufi o, Gy
G, IBa BCerla yselHYHBalOT OZHY M3 Koopauhat. Ecan e Toyka Jsemut
B ofnacrd x*4y* > 2% pi42? > x?, 2% > g% To BCE TPH npeot-
PasoBaHHA  YReNHUABAlOT H3MeHdAeMylo KoopiHHaTy. (Moxro nokasate,
yTo O6NacTe X2+ y? 2= 2%, y2-F 22 = &%, 224 x® = y* ecTh QyHnamentan-
Haa 061acTa OAA [PYMTLL)

913. 1) IlokasaTs, 4To BCAKOE LEJIOYHCAEHADE PEIIEHHE MOMNET GHTH
nepeBefleHo TpecfpasoBaHHAMM M3 TPYNNb, NOpOKAzeMoll o, 0,, o,
H nocHedylollel NepeeTasoskoll KOUpARHAT B o6AacTh Ha NOBEpXHOCTH,
XapaKkTePH3YeMYIO HeDaDeHCTBaMM x =gy =Sz, x34p? o= 2® g2 4 22 = 42,
2222yt 2) BHUMCAHTL TpaHMUL NpOEKUHH 3T0H 006MacTd4 Ha mJo-
ckocTb xOy H yOeIHTLCT, 4T B Hell HeT TOYeK ¢ LSRN KOOPIHHATanH
npr a# 1 ¥ a# 3 K ects TONbKO OfAHA MPH 2= | W Apu a=23.
xy
z i
c onpemenutenes |, To H3 vetwpex Matpwu Ao, Aa-1, At v At~ Tpn
nueoT Gonbwee, weM A, 3Hauerne dywxnur ¢ (A)=|xy+z/|. Ecan wxe
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sHINOANensl Hepaseticrsa ¢ (A) < x*42! u @ (A) < y¥ 442, TO Bee ue-
THIPE MaTpHUB HMeloT Goasiee, ueM A, 3HauenHe QYHROHE .
Haannelinne paccymASHHS dHAAOTHYABL peluendio sajaud 912,
BumecTo TOYKH M, MOMKHO B3ATH €IMHUYHYIO MATDHUY.
925, Pewnte cnocobom isepa.

TAABA VIII

930, Tpencraeue BekTOp B Bule Doyt v:0-+bs8n,  A0GaBHTE
fert oo Fentensr), Nomomns #=— (b ... +B)/n-+1). Exuners
BEeHHOCTE O0CCNeUUBAETCS TEM, UTO B COOTHOWEHHH Cpey -t i4s - Cpey 4
+ Cna1n+1="0 HeobXOAAMO €= ... =Cp=Cp41

631, TIpencrasuTe BexkTop b Gadnce ¢, ..., €y #, ECJH eCTh OT-
pHUATENbHBE KOOPAHAATH, N0GaBHTL £ (f;+ .« i +e€p+ey4q), ThO {—
MauGoJBIHE H3 MOAYJER OTRAUATENbHEX KoopAunaT, EpsHcTeernocTs
NOKA3LIBARTCS AHANOIHYHG RMPeAbAYIEeH 3aflaye.

932, Tlepomil pexTOp— AwGoii o1MHYHEA OT Hyad. Bropoli— notol,
e ABJAMANCH AMHEHHOH KOMOHHaUHel NepBOro, TpeTHH —Jaioboli He
ARJAOULHICA JuHelHod KoMOHHaunel nepenlx I8yX H T. A

930, MNopcuntate 9ucao GA3KCOB M DOCNOJALIORATBCA 3afavelt 932,

940, Ob6uenunenye GasicoR 12HHOMO NOANPOCTPANCTEA H JONYCTHMOTO
m-MEPROCO NOANPOCTPAHCTBA HBAAETCH AHHEHHO HEIABHCHMOR CHCTEMOH,

941, 942. HenocpelcTheHHO HNpoBEPHTh, UTO KAaXKABN BEKTOp, BXO-
ZAWME B €8V 4ACTb, BXOEHT U B NPasyl H 006patHO.

943. PaceMoTpeTh NPOCTPaHETBO TPCEK BEKTOPOS (X, xg, X3), x; € P,
CBA3AHHBIX COOTHOLIGHHEM Xy~ X35 Xg=0.

944, Brawouenue TpusuansHo, Hanee, nepexona x axtopnpoctpan-
ey no (P2 {1 Pa)+{Pa) Py)+ (Py N Pg), coecTr 3agauy K cayvaw,
korpa Py, Pa. P; HONapHo HMeWT Hyaeshie Oepecesenns. Haxower,
BOCNObIOEATLOA Pe3y.iLTaTaMH ABYX TIDeIEIYMIHX 3ajay.

945, PaccmoTpers nMOCIeA0BATOIBHOCTD noanpocTpanete Vi=U;4+ P
n yGenHThCH, uTo Vi =Vj4-y 0PI HerOTOpOM &.

949, Mcooab3opaTh peayanrtar OpelbAyled 3azayd AdR NocTpoeHud
BeexX 6a3ncoB GCEX AONYCTRMBX MOXIpocTpancts Q.

953, Juueiitoe mnoroofpasie guesHiHo ofnajaeT yiKazaHBLIM CLOH-
creoM. JAA 0KA3aTEALCTBa 0GPaTHOTO YTLEPKIEHHS HMYIKHO JOKA3aTh,
gto ecad xp € M, 10 P=M—x; ecTb GexTOpHOE NOANQOCTPANCTED,
T. €. ecdn Yq, Ky € P, 10 ¢yt + coys € F. 3710 ynoGuo npouecTs B TpH
stana. 1} JokazaTk, uyto ecauw yy € P, to cyy € P. 2) Ecm gy € P
Ry € P, o {l—c)yy-eya € P. 3) Ecamw gy EP u 2 € P, To iy -+
+ oyt € P.

976. Bocnosieacpatues Pe3yaAbTATOM HpenbayIied 3ajadl, NOJOKKB
P=A4,5

982, d) Bocmonssopalnes pesyabTaTom 3agaun 939 0 peayavtatom
nyHkIa ch
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984, Tloxasate, uTo B xeuectee P MOMMO B3ATL 0Opas, B xaue-
cTBe { —Anpo.

988. YCTaHORHTE, YTO onepatop BA ecTh omepaTop npoekTApoRa-
HHA S Ha HeKOTOpOE ToanpocTpaHcTEe P onapannensno ker 4 w onepa-
Top AB ects onepatop npoexTupoBanuAa T wa AS napainenbHo HEKOTO-
pOMY HNOANPOCTPAHCTRY €} W 3aTeM NOLA3aTh, WTO NoayolpatHeldl onepa-
TOP, NOCTPOEHNEBIA TPH MOMOUWIH 3THX ROJARpOCTRAHCTB, £oBmajaeT ¢ B.

990. Mokazats, uyto AA-1 ecTs oRepaTop NpPOEKTHPOBAHKA, €70
sEpo W ofpa3 cOBMajamwT ¢ sAnpoM H ofpasom onepatopa A.

998, HeolxoguMoCTL QUeBBNHa, HYIKHO JAOKA3aThb JOCTAaTOYHOCTS:
Jan atore caefyeT noctpouTe $azpc 5 Tak, YTOSH HA Lero MOXHO GHJIO
MOCTPOHTS RO ONpeIeJCHHOMY 3aKkely OasHc ECeX NOANPOCTPAHCTS, €O+
CTABIAIILAX faary,

999, Ina pewenua 3sTofi TPYIHOH 33JaurR HYXKAO, KaK ¥ B NpenH-
Aywiedt, HaltTh HewoTopbllh kaHoHpdeckui Gaswe S, Bes Hapyweaus
o6WNOCTH MomHO cuutaTe S=P; 1 P; L P;. Y 0006HO NMPHMEHNTE METO
3aeMEHTAPHHX NpeoGpa3cBanpft, 3amHCcaB MCXONHBE KOOPHHHATH fasuc-
HBIX 318MEHTOB B BRJE MaTpBOB, DasjelcHHOM Ha TPH BepTHKANBHEIX
nonock. Patr Ramaoi notockl paceH 9HeAy ee cToNGLOB. 3ameHy Bazvca
B $ MOXHO paccMATPHBATL KaK LENMOMKY SMeMeHTapHHX npeobpaizosatni
HaJ CTPOKaMH Beell Marphnbi. 3amenanm BazncoB P; COOTBETCTBYIOT ne-
NOYKM 3AeMeHTapHuMX NpeofpasoBanuit Hag cronfUaMu, HO B Kamiol Hs
nodoc pasuensHo. ITH [peoGpasoBaHKS MO3DOMNOT MPHEECTH MATPHLY X
HexoTOpoH KaHoHHueckol GopMe.

1005, Ecan f ({) —MHEMMaJABHBIH aHHYJARTOP # F ({)— xaxoil-arbo
apyrofi, monennth £ ({) Ha f{{) ¢ ocTaTkoM B noxcTasHTe A EMecTO /.

1007. 3ampcaTe MatpuuUy onepaTopa B Gasuce, BKAwouawuieM Gasnc
MHEAPUAHTHOTO NOINPOCTPARCTBA.

1008. B xavectbe Oa3wnca caare x, Ax, ..., Ak~1x

1009, MocTarodno noKasaTs, YTO XAPAKTEPHCTHUECKMA moamnoM
e THTCA HA aHBYAATOp J0Goro AexTopa. JIAS 5TOr0 HYMHO BOCHOAB3O-
BaTHCH peayfpTaTamu 3aaas 1007 w [008.

1010, BsaTe B javecTse Gasuca o6belHHeHHe $a3NCOB TPAMBIX
CaaraeMbx.

1011, BaaTe Gasuc npocTpanctBa, BEmougalomuil GasncH nepeceye-
HHA B OBOHX JAHHBX MONNPOCTPaHCTB,

1012, Oaa hA=2—caexyer nr3 3agaun 1011, Hanwmre— wnayxuks,

1013. Bocnogbzobatecn zafauamu 1012 u 1008,

1014, Creayet w3 npexbayueit 3ahagn.

1015. Bocrnoab30BaTbCl KOMMYTATHBHOCTBIO 3HAYEHHH NOJHHOMOR
OT onepaTopa.

1016, Bocnonr3nRaTecs  CYLIECTEOBAKHEM TaKHX TIOJHHOMOB gy (/)
H ga () 9To fr ()Y g () +F2 () go (1) = L. TloncraBue BMecto { onepatop,
TPUMEHKTE K BEKTOpPY X 00€ uacTH NO.JNYYeHHOTO ONepaTopROrO PABEHCTE],
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1017, TlpumeHnTh ungykouo. [lpw fokasatenbCTae eTHMHCTBENHOCTH
PA3AOKEHHA YYeCTh, YTO ecdH fa {A} aunyAHDYeT o, ..., fg (A} aHHy.
JHPYET Yp, TO Yo+ ... Yp BHHYIHPYETCH omepaTopoM fy {A)...fy (A).

1018. Tlpamennts peayibraT sagaud 1017,

1019, TTpouzBefeHNe 5THX XaDaKTEPHCTHYECKHUX OOJNHHOMOB PAaBHO f.
Kamapi ABAACTCA CTENEHBIO G; B CHJAY pedyinTaTa zalsun 1014

1028, TlpoBecTH HHIYKUMIC RO Da3sMEPHOCTH. ITpHMEHHTL HHALyk-
QHOHHOE DNpeAnoAmiKenHe K PaKTopmpOCTPANCTBY 00 LIKJIWYECKOMY NOA-
NpOCTPANCTBY ), NMOPONKIEHHOMY BEKTODOM Zy, HMEKILHM aHRYNTTOp
MAKCHMAJRRON cTemend. 32 BEKTODHl, MOPOKAZIOULNE HHKJHYECKHE NpSH-
Mble Caalaenble, APHHATE 2y H NpOcOPaskl BeXTOPOB dakTopnpocTpaHeTe,
MOPOAAOUNY €r0 MHKIHNECKHE MDPAMBE CHaraeMble. Kaxand us stix
npoobpasos 2y, i=2, 3, ..., ¢MONNPEBHTE» 38 CYeT ClATaeMulx M3 @y
TaK, YTofLl ero aHHY/ATOD COBAKAI C AHHYMATOPOM ero obpasa o darTop-
npocTpancTse, HCTOAbAYA Peay/bTaT NpeIbllylucs 3afaun.

1024, Cregyer w3 pesynpTaTos samau 1023, 1021 » 1018,

1027, Mna npMMapHOre NpoCTPAHCTBA YTBEPXKIEHHE ouepHuic. llna
oflera CIyuas BOCROAbIOBATRCA peaynwTaTamy sanay 1018 u 1026,

1029, TpumeknTs MeTol WHAyKuud. B kadecTse f, B3fTe MHHU-
MabHB NOMHHOM OrepaTopa H B KAUECTBE NRPBOH 06Pa3ywlled — BeKTOp,
MASHMaJBHT aHHYASTOP ROTOpoTG paped f;. Jamume—Kak B 3a-
naue 1021,

1033, a) Mosomute A=2cos 0; b) BupasuTh xapakTepHCTHYIECKHH
MHOTOUMEH Hepe3 XapPaKTePHCTHUECKHH MHOTQUAEH npHMepa a).

1042, YMnoxaTe Matpruy Ha Bextop up=(1, &, ..., g~}

. . 2k
Osshkegn—1, roe gg=cos 22—“—1—& sift n_n H TpH ex & 1+ 1 paccMoTpers

MOLNPOCTDAHCTBO, HATAHYTOE HZ BEMIECTBRHHYIO M MHEMYW dHacTH
BEKTORa g,

1043. TMpeae Bcero HAalTH XapaxkTepHCTHYECKME 4HCMZ ANA KBal-
paTa MarTpHlE. 3aTeM AMfA ORpCIEfeHAs 3HAKOB NPH M3BJGUEHHH KBaj-
PaTHOFC KOPHA BOCMONLIOBATHCH TeM, YTO CYMMA XapaKTePHCTHYECTKHX
uices PABHA CyMMe SNEMEHTOD TNanHOH JMATOHAMHK M UTO MPOM3IBENEHHe
XapaRTepHCTHYECKHX uMCen pasHo onpeneautenrs. TMpuMernte peayib-
TaTel 3azaw 207 u 381.

1044, TIpumeHHTh peayabtat sagjasn 1043,

1053. Onepatop @ ofnajaeT CBOHCTBaMH OGNepartopsd guddepeHnn-
posanus (0 {(uv)=adu.v4u.dv), a GHAOM X—y A% Hero ABAAETCA KOH-
crantol {@ (x—gy=0).

1054. BufcHATE uucao GaokoB, OO pasHO pasMepHOCTH sjipa
oneparopa 4, T. €, YHCNY AMAEHRC He3aBHCUMEIX Koncranr. Ianee, mo-
JIOMHE M <7, CpeRM ORHOPOAHBIX MHOTOWREHOR CTemeHe n-m—2,
Ad-m—3, .\, n— 1 BaliTH MONUHOM, aRHYJHPYEMEdl BOZMONKHO MeHb-
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WAMH CTeneHSMM &, Y CTaHOBHTL, YTO HX MOMHO NMPHHATH 33 o6paayiolilHe
UMKAHYECKHX NOANPOCTPAHCTE, LAIOUIRX KAHOHHYECKOEe pa3/iDMenHe.
1035, Tlyere B xommytHpyer ¢ A, xp— BekTop, nopoxiatomuit S.
Torna Bee sektopsl u3 8§ pasab f(A)xp ¥ MO3TOMy, €CAK H3BECTHO
3HaYeHRe 8 HA BEKTODE X9, TO OHO H3BECTNO H Ha BCeX APYTHX BEETOPaX.
1056, Ecan AT = MAM-1, 10
(C=1AC)T =CTMC.C-1AC.C-1M-1C~ T,
TaK UTD £cAM 003 YTBepHKAEHHA BepHb 1A A, TO OHH BepHSl H 4A%
mofolt matpand, norobHoit 4. IMostoMy npenaoixedue 3ajawl AocTa-

0 0 vaes — Ay
0 e — @y
TOYHO J0Ka3aTk UA8 MaTpHu BHIa A= .
- . - 1] . - - . + - L] 1 1
O s 1 — al

H60 JiroGast MaTpHua Nojo6Ha KBa3HIRATOHAJALHOM, COCTABNEHHON H3 Ta-
Eux 6Gaokos, IlpeoGpasyolyic MaTpuuy yao6ao HCKaTh HI YpaBHEHH:A
ATM = MA.

1057. Ecant A = 8,8, BI:Bl, B;F=Bz N By HeeppomzeHa, To

AT = B,8, = B,AB3".

1059, MomuO cOcnmaTeCfi Ha Teopemy o6 OIHOBPEMEHHOM NpHBele-
HHM napel KBAAPATHYHEIX $OPM, M3 KOTOpPHX OJHA MOJOKKTENBHO ON-
penenena. Popmaneno Kopoue — fokasath, 4To A nojgobHa sexotopol
CHUMMETPHYECKOH MaTprLe.

1069, Hy:HO NOTpysHTb TNpOCTPAHCTBO S B KOMIJGKCHOE MpPOCT-
paHcTso § W DPAMEHHTh Peay/bTaT Opegslayiled 2alaun.

W70, Mpumenas 3anaay 1068 x npocrpaversy S u ero daktop-
NPOCTPAHCTBAM, YCTaHOBHTE CYUICCTROBAHKE OOULers MHEADHAHTHOTO 110J-
HOTO (hiaMHra.

1075. Tloackum Ge(X) = CTXC. Jlerio npomepsercA, 470
Ge'F 4G (X)=Fpq0-1(X}), T8k uTo nogobueim MaTpHUam A cooTser-
cTey0T nogobiele onepatopnl F4.

1100. Haumennmnii yron caeiyeT HCKaTk CcpeiM YrAos, ofipaso-
BAHHEIX BEKTODAMH BTOPOH NAOCKOCTH € WX OPTOTOHAALHBIMH NPOSKUHAME
Ha MepByIo OMOCKOCT.

1101, 3apate Ky6 B CHCTEME KOODAHHAT € Wa4aloM B UEHTpe
M C OCAMM, NAapainelbHbiM¥ peSpaM. 3aTeM MDHHATE 3a 0OCT Yetkipe
B3aliMHO ODPTOTOWANLHEIX AHATONaNH.

1102, HcnoqibaoBare peayAbTaT 3apaun 1092,

1104, HokasupaTh N0 HHAVKOKH.

1105. BocnoaszoBateed Tem, uto V[Ay, ..., Ag, By, ..., Bpl=
=V[4;, ..., AzlV(By, ..., Byl, ecan A; | B;, w pesyastatom
npefulaymeii sanauu.

1117, Paccmorpets {A (x+y), x4-y¢)={(B (x+ ), x-+ ¥}
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1120. Coctaskte AA* 4 A*A ¥ CpaDHHTB CAelbl JEEHWX BEPXHHX
6.1010B.
1121. Bocnoas3opaTecd pe3yAsTATOM NpeXblayiued aamaqu.

1124, Tlyers Ax=»Xir u A nopmaaen. Buumennts {A*x—,x,
A*x—hx).,
1126. Buuucants ATA—AAT, nonomue A:(: ;) H pacemoT-

peTh MODPO3Hb caAyual b=c 10 & F ¢

1129, Bocnoap3onaThCH  CYILECTBOBAHHEM CIHMOMEPHOTO ROJRPACT-
PaKCTBa, HHBAapHAHTHOrO JA% NOMapHC RKOMMYTHPYII[HX ONepaTopus
(sazaua 1C68).

1130. Bocnoab3opaThcfl CYIIECTBOBaHHEM OIHOMEPHOTO HJIH JBYX-
MepHOTa MOJNpOCTPAaHCTBa, HHBAPHAHTHOTO /IS NONaPHO KOMMYTHP YIOIUX
onepatopos (3agava 1C69).

1134. Baatb opToHOpMHDOBaHHWe Gasichl P 0 @ H KasIpll H3 HHX
ZOMOMHMTL IO OPTOHOPMHpOBaHHOTC 0a3nca BCero MpocTpaHCTBA.

1138. PaccMoTtpers (iar, coCTaBJeHHBIR U3 WHBAPHAHTHLIX MOA-
npoctpancTe (o, 3agady 1062).

1139, Tpexyne bBcero BHACHHTE, YTO TaKoe Dapa KOMIOJEKCHO-CO-
NpAXKCHEBX OPTOTOHAJBHBIX CTONOUCSE.

1140, Jan pokasaTedwcTEA JAOCTATOMHOCTH CGCTaBHTh Onepatop A,
nepesogAWME ¢; 8 g; i=1, «u., 7, ¥ IPOBEPHTh, YTO OH COXPaHACT
CKaagpHele NIPOH3BeNeHHH,

3
1142, Tlyere e;=(0, ..., (1,) v OF, Wl L1, w] —ganime
nepsbie CTPOKH, Up, ..., Up-—DNaHHbe [epBble CTOAGUL, A— uCKOMHA
cnepatop. [TpREATE 8O BHBMaHue, 410 Auy=e;, i=1, ..., b 1 Ag;j=uvy,
j==1, ..., M, B BOCIOAL3OGATLCA Mpegnaylled 3amadve.

1143, Tonowus B=P—{l+4cosojou!, mOKa3aTh NPSIMLIM BH-
YUCACHHEM, YTO LI OPTOTOHAJIBLHOCTH MaTpuuel A HeofXoznMo # Jo-
eTaTOUHG, YTOOW MaTpuua P Guaz opToroHadsHa W Pu=v.

1144, Tlonoxute U =A 1iB, rne A H B—EBelleCTBEHHHeE CHM-
METPHUECKME MaTDHIB, H BLIACHHTB, 4TC faeT paseHcTso U*U =FE,

1146. Coctasute UT U, npeicrasuth ee 8 supe 818, rie B=AP,
¥ N0K33aTh BellecTBeHHocTe UB—1,

1156. Baatb & vauecrse Gaauca S HOpMiUpOBaHHHE cOOCTBEHHbE
BekTOphl CaMOcOnpsxeHnors onepatopa A*A: §— S, sunenne cpeaw
AUX Te, KOTOPBIS OTBEYZIOT HEHYJEBHM {H, CNELOBATENBHO, NOMOKUTEAL-
HbiM) COSCTBEHHBIM 3HAUSHHAM y.?, i=1, ..., k

1157. [lepetie apa TpefoBaHHA obosHauawT, 4To A+ NpHHATAEXHT
K 9HCIy noayo0paTHHE onepaTopos (3ajava 988). Ilechennne gsa—wto
onepatopel A+A U AA+ ABnAOTCA OUEPATOPAMH OPTOrOHAABHROIO Hpo-
eXTHPOBAREH,
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3. OyuRUMA nepHONMUHA € OepHofioM | no ofeds nepeMeHHHM,
fix, 1)=0 8 tpeyroncunke O=Cx, Oy, x+p <1 0 fixr,y)=1>3
tpeyrofsinke x+yz=1; x < I; gy < .

4 n(n—l){f}n—l—l). 6. Igh )

§ lga
Bm—2n%—

10. #(6m 2.'16 3n+5), rae n:[]/ﬁ]*

12, ay 3; by 1; ¢) 11.

14. Yucno, 3anuce KoToporo coctert #z d egnnnu, 4={m, n).

16. a%—1, rue d={m, n).

17. 13, ecan a—5 pemvres ua 13; ecan uer, 1o 1.

18, @) 3=8.843—-21.321; b) | =2249.78217—7192.23521; ¢) 11=
=53-6787 —50.7194,

23, a) 28.3%.5; b) 3%.5%.7; ¢} 3.7.11.13.37,

24. Hp[lrg_g] 25. nl=Hp[%]+[£{]+m ,
o

26, n—1— [-g-] — [—2-] — ,..=0 ¥ paBeHCTRO HMEET MECTO TOML-

KO mpH =2k,

27. [i] — [_m_] . Iin—m:'; 0. TlosToMy BCe nMpocTHe uYHCJA
pk pE ok

nl
m! (n—m)!
31. HemocpencTeeHHo cleRyeT WS JBYX NMPeIbAYIIKX 837aY,

39 abe (a, b, o)
{a, by {a, A b o)’

35. Ecan 6 Bee MPoCTHE MHEOMATENH 9ucqaa N=dpy...p,— |
AMeaH BAJ 4n3-1, To TakoW e BHA EMedo Owl a4 wHeAo N, Takum
c6pasoM, AnA NOGOro KOHEYHOI'O MHOMECTB2 NpOCTHIX YHCRN Haljerca
npoctToe uucne Buia 4n—1, He BXoJAWee B 3TO MHOMELTBO,

38, x=mr{2mn—nt y=4 (mt—2mn—n2),

30, 2} x =6 (mod 13); b) x=14 (mod 21); ¢) x==15 (mod 49).

40. a) x=+5{mod {3); b) pewennil HeT; ¢) ¥x=2=38 (mod 31}.

41. 3) xy=1, xy=—3(med I7); b} x;=—7, x,=4(mod 19,

C) x3=23, x3=7, x3=9 {mod19); d) x=23 {mod 11);
e} x,=—3, xrp=—4, x3=7 (mod 37}.

42, a) x, = 10, xo =23 {inod 26); b) x;=3, xo.=14, x3=25 (mod 33).

45. Tpn p # 2 opAo Ka uncea x— |, x4 1 BaauMHO npocto ¢ p.
Mosromy x==1 (mod p™).

46. Ipr m =1 —epnHcTEEHRGe pelleHne x == | (mod 2). [Tpan m=2—
xL1 x—1
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BXOAAT B ¢ HeOTpHLATeJbHHMHE MOKA3ATCMAMH.

Iea pewieHus x=11 (mod 4). TIpu m=13 oano H3 urcen



HeueTHoe, Apyroe neantcs aa 27 -2, TlosToMy HMeeTed qeTBIpe pewwe-
BHs: x=41127-1 (mod 27).

47, CpaeMenue a;-+m,f =a, (modmy) uMeeT ENUHCTDEHHOE pelle-
wpe {; NC MOIYMID My M N ==&y - f; eCTh CUIHCTBEHHOE DeIIeHUuE no
MOLYJIIC 71413

48. JToRa36IBACTCA METOIOM HHIYKUMH.

49. CnepyeT u3 pe3ynbTarToB 3anav 45, 45, 48,

50, Ilpr n > 2 penienus pazdHBaiOTCA Ha Mapbl IPOTHBOMOAMKHLIX,
npoussefeHue Kaxaoit napw cpapaame ¢ —l1. Yucmo map pasno 1,
ecqE pelueHnfi ABa, HJN HETHOMY 4YHCJIY, eClH pelleHHR Hoaplie IBYX.

E_:l
51. Ecow x5 =a—1 (mod p), 10 1==x§ == (=1} * (mod p), oTxy-
p—1i
2

Aa YETHGE.

56. 3.
57. Hanuupe % undp B nepHole B JeCATHUHOM PA3N0OMeHMM Dalio-
HaALHOro uucha r, Haunuas ¢ ({4 1)-f andpel, o6ozrauaer, uto 106 +Ar—
a
— 10fr eery peqaoe umcio. Ipw r=o, (m, 1)=1, (m, a)=1 a0 pas-

HocHABHO 10f2 (10— {) =0 (modm), npuuem k—MHHEMaZLHOE N3
BosMomHbIX, CleAoBaTeqbHO, R He 3aBHCHT OT 4 H SBJAETCA JeTHTENEM

q (m).

58, 2 npu n=0 (mod 3) ¥ —1 npr n=+1 {mod 3).

59, Tax kak 29=1 (mod 7}, oTBET CAEAyeT HCKATH 0O Moaymo 21;
n =11, 15, 16 (mod 2I).

60, n=pa—(p—1)22 (modp (p—1)); a=0, 1, ..., p—2

61. Ecau cywecrsyer takoe ¢, uro ¢2=2 (mod p), To n = pa+ (p—1)c®
{(mod pi(p—1), a=0, 1, ..., p—2; ecil ke TAKOIO C He CYINECTBYET,

a

To n=pat{p—112% {(modp(p—1)), ¢=0,2,4, ..., p—35

62, 2*¥=4 (mod 6}, Tak 4T0 222":52 {mod 7} 1 u,==2 {mod7) npu n=3.

68. Ecau (n;, na)=1, 70 g(mugd= DX} D] fdydy)=gln))g(n),
dilndy |
Anamornung xma h {n). ’
70. Cneayer H3 dopmyne ofpamenus ¥ Gopmyaw d) npegmaymed
8aJlauH.

N5 SPIESTWAIS S SN R P
=§_‘.f () ;u (k)= ).

n=1
=] wx

1 ~ ] d 1Y
82, Z m=; {S}—%‘]W=(\i—§;) Q(S).

k=1
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8. 2, ()t =t =2 X =1 =5 L 9

n=1 k=1 *
1 1+ 4 1 8 6
84, 1. 85. W_n_z° 86. -3‘--—(2)———-;2-. 87. F'

91. 1) XoAbuo BhiveToB N0 MOLYMo 4, 2) noxe npe,ubmymeﬁ 3anauu;
30, 1, e atl npp i41=0, a®=a, a{e+1)=0, (e+ DHi=a+t1;

40, 1, a, a1 npn 14-1=0, a?=0, (a+1)*=1, a{e+1})=g. Bee
3TH KOJbOa KOMMYTaTUBHE H aCCOLHMATHBHEL
92. Konbuo cocTout u3 snemento {ma}; m=0, 1, ..., pg—1,

JneMeHT a Momuo BHGPATH TaK, 9TO HMeeT MECTO QA H3 YETHpex
efyuses: 1) a®=a (x0abUO HIDMOPHHC KOMLIY BRIYETOR Mo MOOYIIO pg);
2) a2 =0 (synesoe ymuoMeHne); 3) a®=pa; 4) a=ga.

98. d={m,ny, m=dm,, n=dn;. Ecnn m;, n; 062 HeueTHwe,
(@™ +bm, gn 4-bry=af4-5%, B npoTMBHOM oiynae {a™ b7, gnJ-bn)
pasen 1 wHan 2.

2 1 1 i i
—_ —_— - — L |
0. 2 {1yt ) TGN TIe=g
1
---+W= (12+22+ + )(modp) Boluetst unces,
ofpaTHblX K 4HCNaM l 2 Ceen {p-l), o'r.rmqarcrrcsl oT HEX JMHWbL No-
pagkom. [Tosromy _F kl-{-—+ —|— \—-1 2 p— )=
—_— D
=&%{MJEO (modp) npH p= B.
FrTABA 11
101. 46. 102. x5+ 4. 103. xz_{il; y=f‘T,

- 3 . J— + s
104. x=—2, y-—-—2—-, Z_~2, f_——-?.
105, a) 117 -+ 44i; b) —H56; ¢) —T761.
106. B TOM ® TOABKO B TOM cjay4ae, Korda: [) HH oquH W3 comuo-
HKHTENEH He PABEH iy N0, 2) COMHOMUTEAN UMEOT BUT (4 4-88) B A (b4 ai),
Ijge A BEleCTBCHHOE YHCTO,

;o . at—p?
107. a) cosPu-isinZa, b) m—}— +b2,c) 51 5i;
—1-3%
6) =55

108. a) x=141i, y={; b) x=2+41, y=2—1 ) x=3—114,
y=—3—-9i, 2=1=T7i,
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109, 2) ~5—1 52 V3 by L

110, 3) a2+b2+c3—{ab+bc+ac}; by o362 ¢) 2(a?+ 534N —
—3 (ab -+ a¥c - bha - bic 4 cPa + ¢b) + 12abe.
12, a) (l+4+ih b £E2—-2)x o x{2—i) d) L4

¢) (546 1) £(1—3i); g i( ]/V132+2_£ ]/]/132_2>;
3 T, V21 2h
(/T y T gt

0 fa(1+2'/_3+1_“2'/§ i), w=0,1, 2, 3.

H3 a)x, =3~ ag=—142{ by =24 xp=1—3{; ¢} xy=1—14;
4—2i

5 ’ —
114, 2) 1426 —44£2 (@ —2x+5) (2 +8x+20); b) 2£iV'2;
—242V 2, (x —4x-+6) (¥ 4x 4 12).

115, a) x:iV;,TiiQ; b) 44 f.

Xo =

Vi _o» Vq
e, & ) Hl-f i +£.
119, a} cos0fisin0; by cosntisinm; ¢} cos— +zsm
d) cos --—|—:sm 32 : e) V_Q(cos i‘-—f—isin—)-
£y V2(Cos~a—+£sinTn); g) V_Q(cos—-{—:smsTn),

n V2 (COSZ{“-Jrfsinz}); i) Q(msT-Hsm‘%“);
1}2 (COS——|—£ i llﬂ.)'
120, (V2+ vV ) (cos 1—2—|—isin %) \

121, 2cos % (cos % ~}-i sin %) .
122, 2) V10 (cos 18°26'6" i sin 18°26'6");

b) V17 (cos 345°57'48" 4 i sin 345°57748");

¢) V5 (cos 153°26°6" 4 i sin 153°26/6%).
123. a) OxpyxuocTe painyca | ¢ UeHTPOM B Havane KOOPAHAaT.
b} JIyy, BUXOAAWME B3 HAUANA KOOPAHHAT Mo YIVIOM % K noao-

KKHTETEHOMY HanpapdeHHK BEI.LLBCTBEHHOI“] OCH,
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124. a) BuyTpenHocTh Kpyra painyca 2 ¢ UEHTPOM B Havazse Koop-
JIHHAT,

b) BuyTpeHnocTs i KOHTYp Kpyra pannyca I ¢ uentpom o voure (0, 1),

¢) BayTpennoeTh Kpyra paauyca | ¢ mentpom B Toure (1, 1),

128, Tlnanrera spamaercs no xpyroeelt opGute paaryca R. CoyTaux
BpallaeTess COKPYT MAaneTh o Kpyrosofl op6HTe paaHyca p, coBepmas
n 0GOpPOTOB, NOKa IAalleTa elaeT oAHH o6OpoT.

127. Ecan r* =0 b2, T. e, ecau OKPYMHOCTH DPOXONAT Yepes Ha-
1ano KOOPARHAT, To z—1=u-ovf APOXOAHT MpAMYH 2ou—2bv=1. J1a
npaMad NEpenJHKYARPHa BEKTOPY, HCXODAMEMY B3 Ha¥alla KOOPIHHAT

1
B OeHTp M OTCTOMT OT Hawaja Ha DACCTOARHAA 5=. Echin Me rixa? b2,

2r
To 2—1 OONMCHIBAET OKPYMHOCTL C LUEHTPOM B TOUKe —athi ¢
Py P [y -y pa-

r
AHYCOM m'

128,

gu-t+i X z=1~f
Zm=I+ il z=5-¢
Puc. 8.

OBpasut Toyek 1—i u — ¢ cauBawTes B JA10T caMomepeceyenie.

129. r=——--—-‘£—a—l—-——-— (KOHH‘IECKOE ceusnne ¢ Goxycom B Hanase

1 +-a— COs

R
KOOPAHHAT, € SKCUCHTPHCHTETOM — d NApaMeTpoM 1}y

130, Ona paspeminMoCTH HeOoOXOAMMO H JOCTATOUHO, UTOGH BHIROJ-
2 gt

Hagock @ > 0 Hak a=0, 6=0. B nepsoM cayuae z—=

5 —bi, Bo

propoM # > Q.
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131.

i

[ S ——
5 =2 - e r 2 8 -0

Puc. 6.

132, VI3—1,

133. TomjecTBo BripamaeT H3BECTHYW TeOpeMY TeOMETDHH: CyMMa
KBAIPATOB JMaTOoHaJjiedl NapafnesOrpaMma paBHa CYMMe khajpaToB ero
CTOPOH.

134, Tlonowmne z=1¢2, 2'=¢'2, Vaz =it’, ceefeM sajauy npe-
ABIYWEH.

136. 2) 2V 2 [cos(%—i—q))—]— sin (%-{-tp)] :
b} cos (@+p)+isin (P49}
c) Q [cos (Qcp— —)-}—Lsm(f&q)——)] .

137. a) 22(1+4); BY B{1—i V3% ¢ 22—V 3nn  d) —6d.
141. {4 cosextisina=

=2 cos? %-{-2;‘ sin 3 cos %_2 cos = (cos =-+isin —) ;
(I +-cos e -7 sin o} =2 cos” % (cos EQE—H sin %) .

142, cos —'PE'-—{—:’ sinﬂ—; .

143, a) —i; V3+‘ —V 34

b) — i 1+2V3 JV3—1,. 1-V3 1+ Vs,

! 2 ! 2 2
¢y 1446 1—6 —1+446 —1—4
i VE. L . ¥3. 1, V3.
G 15 =k iy —pi B i B2
1, Y3,
2 2
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rie

rag

rje

rie

rae

rae

_ V3 3—i 3
o Vs i yE LEYE 3oV 3V,
—341i¥V3
—.
144, 2) 3/ B (cos 8°81" 18" -7 5in 8°51'18") ey,
8 =008 120° b-3-isin 120°k, k=0, {, 2;

b) 3/ 10 (cos 118°51"18" +i sin 113°51"18") e,
Ep =108 120°h4-isin 120° %, £=0, 1, 2;
o) 3/ T3 (cos 11°15'29” 4 sin 11°15'29") g,
8, =C08 T2% 4+ isin72%, k=0,1, 2, 3, 4.

1 24k + 19 . 24k 4-19
145. a) 112/_5_2 (cos 75 n—{—lslnTn) N

E=0, 1, 2, 3, 4, 5
{ 24k + 5 .. 24k45
b) 116/§ (cos 5 i sin 5 :1.) \
E=0,1,2,3 4 56,7,
1 24817 e 24k 4- 17
112/_2 (cos Zg—— T -1 sin Tn) ,

k=0, 1, 2, 3, 4, 5.
146, a} cosb x— 10 cos® x sin? x5 cos x sin? x;
b) cos® x— 28 cos® x sin® x4-70 cos? x sin x — 28 cos? x sin® x-|sin®x;
¢) 6 cos®xsin x—20 cos? x sin® x |- 6 cos x sin® x;
d) 7 cos® x sin x— 35 costx sin®x 421 cos?x sin® x—sin x.
47, 2Btgg—10tgiq--Ste’q}
o 1—15tgtgpt+15tgtp—tglg °
148, cos nx = cos® v—Creas™ -2 x sin? x4+ Chcos® =4 x sind x— ...

)

sin ax —=Cheos® ~Lx sin x —C3 cos? 3 x sin® x4 ...
149. 2) 3sin x;—sm 3x: b) cos 4x—48005 2x—|—3;
¢os 5x 4+ b5cos 3y Hcos x |
16 ’
cos 6x-+ 6 cos dx+ 15 ecos 2x - 10
32 ’

o)

d)

) '—é—g (sin 8x 4 2 5in 6x —2 sin 4x— 6 sin 2x).

152. 2 cos mx—=(2 cos x)m—Tm (Qcosx)m—2+i”-i’%:2§l (2cosx)m -9~

———-—I—(—i)"‘m{m_k_ ])}z.l.(mu%—l— i) @ cos ym=20p
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153, a) QQCOS'%E, by 2 smﬂi

|

" sin ——x

154, —> _sin 2%, yss — 2
et [ 9 sin X
3 a 51I‘]-—2-

159, S=t-acosptaicos 204 ... +ak cos ky,
Coctasum T=asingt-alsin2¢{ .., +ak sin by,
S Ti=1+a{cosg+ising)-+a? (cos 2p+isin2g)-...
.. 4@k (cos kg + I sin ko).

[Monoxus o= cos ¢-ising, nMmeeM
ak+ 1ak+1,_, 1

S4-Tise lpauf-atod 4,0 farab="""
_ak+lo:,k+1__[ aoe~1_1 ak+2ak_ak+lak+1_aa_1+1
ae—1 ax—i—] " T@—g{atah)+] '
k42 - | .
Orciona S= a Cos kp— cos{k-+1)p—acos Lp+|
—2acas g+
160 2 (2—cosx)
* B—4cosx
X n+2

x; b) 28 epsn e sinn+2x.

163. a) 27 cos® 5 cos 5 5

2

166, a) (”-1'—[)Cosnx—ncis{n_g_]}x_l;
4sin2?
b (n+ D sinnx—n iin (rhx
4s-i-n2_2_ )
167. 2) —3, ii;&; b 3 3_2%;_}/_3_;

=7, —1£iVF d—1, —_Jﬂ‘__’f_i‘ g2 —1+ V3
ar5 3

o yI-y LV 2LV gy,

—_— [P— 3 i . e —_
R a4 e A AN NV
hy —2i, i, f; §) —1—i, —1—i, 242
D —@te), Y3 g (@ Y TR TE),

Vg0 Te 3
ﬂ]/ g2 I/g 5]/ (a /feg b‘/fg2)
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168, Ecan ofa xyOudeckux pal#kana o« K { B dopMmyne KapnaHa
HMeIOT PalHOHANGHLIE JHAYCHIA, TO KOpHM paBhsl 2¢, —a £ 6{ Y 3 npu

:0%'[5‘ b=a;B . OBpaTHo, ecAR KopHH paBHu 24, —adt bl V3,
TO ypaBHeHue ecth x®—3 (@ —P*)x—2a(a®+36%==0 u Bce xopHu
B thopuyne Kaplara H3BIeKAIOTCH.

169, a) 2,1149, —0,2541, —1,8608; b) 1,B981, 0,5115, —2,1007.
170, (%) — %2)® (4, — X3)?® (3 — Xp)? = — 27 (¥ — B9)2 =
=— 27 {{a?- P32 — 43P = — 2752 — 4p%.
172, Jlesad uacTe OPEACTBUTCH E BHIE
o+ B9 45 {+B) (22 +af + B2 --a) (2P —a)—25.

TMongwup af =a, noayuss x==c--f, roe

a=3 by Vi—a» b= t— yVo—a-
173.2) + V2 1+2iVE b —1+ V6 iV o+V 2,

li?/ﬁ . d) ”‘2'/_5, 3*‘2/_5; &) —li;/ﬁ, [
) li;’ﬁ, 5II!.2V‘—T;g}i£, L+ iV T by £V, liyﬁ;
Di, —14iV8 p—2£2V 2 —12iL,31+V DI,
1 2 m L Vﬁiqum, 1_1/@41/55-—2?5,
i—H/gﬂ:l{ml I*Vgiym‘

174, »*davd Lo Lex L d=
m(ﬁ{-%x—}-%‘—-{—nﬁ—}—ﬁ) (x‘z-J,-% x-{-%—man) ;

A b3
OTRYRa XyXy=-5 T XgXy= 5 —1; A= xpxp + xgxy.

175. 2) £ 1; b) I, ——é—ﬂ:sVTS_; O 1, %4

d * 1, i-;—iflgi; @ x1, 44 :I:lf—2-(1 L i),
Do+, i, :L-%-:n:sﬁ. j:lf-g—i‘

@ £1, +4, :t—;ﬂ:sVs, iﬁ{lﬂ:). i—lg-gi;;.
VELVT, VE-VE L VE_VE, VEiVE
176. a) —1; h) —uﬂ:tVa; c) £ i o) —:E: l/3
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€) ig(l 8, D :t—:afi_:t—;—;

g+ ﬁjﬁif]/é:'@, + VG—IVF‘;-_HVEZLW.

177, Ecny e —rmepsoofpasuiit KopeHb cTeneHd # Hz 1, To i E,

COMPAMENACE ¢ &, —TOXe NMepbooOpa3mblil KopeHs crenewy # w3 1. Tlpu
9TOM £ 7 + 1, Tak Rak n > 2.

2kt |, 2hn
178, a) OGoznauasn 3k=‘305‘16—+‘ sfn—lﬁ—, MOAYUae:
NOKa3aTe Mo | npUHALIeRHT &)
MOKa3aTe/l0 2 OPHMHALMENKHT &g
noxazatesir 4 npHHALMERKAT B4, Eya}

NoxazaTeqw 8 npHHajglexaT €, Eg, Brg, £14)

nepeoobpastbie KOpaH 16-if cTemedu &, Bs, 85 84, €5, B11, Ei3r Egs

b) O6osnasas e, =cos %—f—i sinQ—;g[-. noMyvaem:
noKasaTedrd 1 MpHHANIeKHT &g;

noxazaTedio 2 NpHAALMEKHT &1y}

noxasaTealo 4 NPUHHAAAENKAT &5, Eyp

noKasaTefin 5 MpHHAAIeHAT &y, £5, €12, Egg)
noxasatemo 10 NpHHANJEWKAT €3, €4 E14s Epgi

mepenoGpashime xopand 20-fi cTemenn &, €3, €;, &y, 11, Eiz Ba7s E1ge

¢) OGozHanaa  egp=rcos %:E—i—i sin % . TONyHuaeM:

norasateno | MpHHALIOKHT £

noKasaTesiio 2 NpHHAANEMHT &g}

NoxKa3aTeqawr 3 NPHHAAIKAT &, £}
nokasartemo 4 NpHHAANEWAT E;, Eig)
nokaszaremo § MpHHAZACHKAT &y, By’
MOKazaTeMio 8 npunaLiemar £z, &4 215 £21}
noxazatemo 12 nNpHHALACKAT €3, £yg, E1q. 22}

nepsoogpasuble KODHR 24-ft cTeneHm &y, &€p 8y, B1n €13, E13» Big: Ezye

188

179, 8) X, () =x—1 b Xp{x)=x+1; ¢ Xzg@)=x*4x41;
d) Xy =x24+1; & Xy(=rt+34x2bxt 1
) Xet)=x*—x+1 g Xp ) =80+ 5F 20+ 2433+ x+ 1
By X () =xt+ 13 §) Xo(@)=x 2041
D X =xt—sStxXf—x+1
k) Xpp ()=x0 x5+ 2827 F 20 L b F ol f 5P x - 1
) Xp)=xt—xtt1; m) X5 (M=xt—x"+ 28—t xd—xi1;
n) me(x)=x43-]-x47—]—x“—x43—x‘2—2x41——x‘“—
xBO L x36 1 gB6 L y81 L yRT.L 432 L 4Bl yt8._ 26
xR B0 L 1T g 6L B | gld p l3 | T2

— B x — B -5 1,



180. Xp{x)=xp—l+xf—2+__.+x+l'
181. Xpm(x):x(P-l-]pm'l_f_xiP—Z}pm“'l_i_.'.+xpm—]_+l-

182. 0, ecoin 1 > 1. 183. —-111_;8 ecan e &£ 1, n{n2+1)‘ ecnu e=1,
184. -l—g—g, 185. a) -5 by —= ch:r?. 186, a) 15 b) 0; ¢) —1.

187. Paagennm ofe uacTi ypaenenus x0-f-x5-Fat x4 x2 1 vk 1=0)
Ha x% Tlocne ouepnAHOrO npeoBpa3cEAHHA OOJIYYHM

143 132 2 1 1=0
(st ) (g ) 2 (rrg) 10
¥paeHennw z94-22—2z —1=0 yroBaeTBOpRET z=2f:osi7§. Orcrona

4
F=2sin o= 20085 o YIOBRETBOPSAET YpakHenuiw {3 —¢2— 2/ 4 1=0.

14 7
n-1 (f 8,«;)”—1 1 n=1n~1
188 kl‘_[o ; =?}§-£Io _0(z+ak—ss}=
1 n-—l n—1 s . S-l - -
=7 [LIT [1— (- )]=TI=1 1;1 ft— e (2 — 1)) =
n=1n

n=1

=11 ttn—tex—1)m).

k=]

189, Ecam 2z yIomJeTBOpHeT  RaHHOMY YPABHEHHI0, TO

z—a z i
3= - MHOMECTBO DeeX TOYEK, PacCTOANHE OT KOTOpBIX
RO IBYX ZaHHLIX TOWEK HAXOAHTCH B NaHHCM OTHOWEHWH, BCTh OKpYHK-
HOCTH (B YacTHOM Cayyae-—rnpamast opH |[A|=]|p]h
x+1 2kn 2k
190. 2} Flmeem =g g == —— L isip —= ==
} T "% TEe g=Cos— —+isin s k=1,
£ 1
2, ..., m—1. Orciona x=szil . TlpecBpazoBane nocaensero BRIpA-
k1t
KEHHA JaeT xp= sctg— k=1,2 ..., m—1;
kn
b) xkzcig}—l-, k=1, 2, ..., m—1;
) Xp= a
Ep VQ_—I ’
2k, 2kn
rae sk=cos-—£——|—ss - =0, 1,2, ..., n—1,
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191, Tyem A=cosq+ising. Toras jotrmnd,

2% 2k
Tie nknms%—}—isln%, k=0, 1, ..., m—1. Omcola

P b el g O 2
EMEHT) fmatnzd) 2m '
192. Chellys YXA3aHHIO, MOJYUKM
(LA =1 (1-F A= Leym =0,

OTKyIa
sin{2k+ 1} n—2¢
. 2n .
sin (24 1) n—2¢—2na
2n

193, Iycts aé=1, B¥=1. Torze (aB)et=(a%)? (ft)e—1,

194. CyllectByi0T Ueante & A U Takue, 410 gu-Fbo=1, [ycty & —
KopeHh cTeneHn ab Ha 1, Torga == g®¢+bV o et gb?, Tleppuiii MHOMM-
TeNs €cTh KOpeRb W3 1 ¢Tenenu b, BTOPOH —cTemeHd a.

195, Tyers o 1 - nepeooBpasuble KOpHE cTeneHefi a m b ua I,

xXp= k=0,1,2,...,n—1.

Mycre (of)¥==1. Torza abd= 1; B25= 1, TaK uro bs JeJMTCH Ha 4, as
JZenutes ua b, CregoBatefibHO, § JeJHTCA Ha &, ka b w na ab, T, e, af
¢cTh nepsoofpasnHit Kopenb ¢Tenend ab u3 1. Ecaxm, ckamem, « npa-
HAILEXKHT NOKasaTeNMo ay < 4, f— moxasatenwo bj<Cb, To «ff npunaf-
JeHuT HOKA3aTemo 4 by < ab H He MOXKeT GHTe NepsooGPAIHEIM.

196. HenocpencrsenHo ciejyeT M3 3anaun 195,

2%n ., 2kn

198. Tyere ey==cos -ﬁ--{—: sm-H-—nepnooﬁpasﬂuﬁ KOPeHb CTe-
nevw ndwns 1, 7. e. ® w n B3sanmho ApocTw, Pasneaum
£ Ha n, [OOTYYHM k=ng+4r, rae Gt<r<n Orcona

2 2rn
2t 22 a2

g5 =1C08 —d---—H sin-——-d——, T. €. &5—OAHO N3 SHERMEHHH
2rm . . 2rm

Kopug crenenH d Ha 1), =(0s T+‘Sm'}i—; N, — Hepsoobpasuelii  Ko-

peHb CTeneHHs s H3 1, Tak Kak BeAkul ofulpdl jgenmuTeNs r H 1 ecTh

o6l feanTeNt B 0 n.

2, . 2rn
Mycts  tenepk M, =C08 —n—-i—: SIHT—ﬂepBOOGPBSHHﬂ KOpeHb

cTeneH® # H3 1, T. €. # H n BP33aKMHO TDOCTH,

2n —{—g-"—:LIL 2n _|_2£‘
CoCTaBHM £,==C03 2 1isin = cog LN -kng) +
i d d nd
+isin2n(rgnq), rae ¢=0,1,2, ..., d—1, U DOKANEM, 4TG £,
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nepeoofpasenfi kopens cienenn nd w3 1. Hehethuresbro, ecan Gut
r4ng n nd Jennanch 00a H& HEKOTOPOE MpOCTOoe p, TO HA P AGNUINCDH
el n K T, & 3T0 HERO3MOKHO,

ks ]
200, (T—m=2 () x®%, roe «{n)—uAcio npeacran-
n=0

newnfi uHcAa o B BHEe pu-qu, u==0, wv=0. TIlostomy

1--x

=]
m =l—1—2 (o (n)—w{n—1))x". Tloaunom X,, noay-

n=1

ygeTca M3 STOrC pAja ymuomeuneM Ha | —xP4 u cremens cro pamHa
(p-13(g-1}

(p—1) {g—1). Caenosareasno, Xy,=1+ 2 {e{n)—a{n—1))xs.

n=1

Hanee, apr r < pg o (n}=0 nax 1, n6o paBencTBO n=pu--qv BO3-
MOIKHO TOJABKO B TOM CJyuae, el # @ ¥ PaBHu HauUMEHbLWHM HeoTpu-
pATeMBHEIM pelleHHsM cpaBHennd pu==n (mod q) W gv=n~n (modp).

201. M3z pesyapTaToOB TNPEAIECTBYIILKX WeTHIpeX 3aiay caedyer,
uto KoshuureHTH X, (x) paswn 0, 1, —I, ecAu 7 NEJHTCA Ha OAHO
MM ABa MPOCTHIX HeueTHHX wxcha. HanMeRbllee MHCHO, HMeoutee TpH
ApOCTHIX HeUeTHLX Aentend, ects 105=3.5.7.

202, Kopramu X, (") ®BAMKTCH BCe NepBOOOpa3HbIE KOPHM CTe-
NeHH np W NeppooGpasHble KOPHH CTENEeHH A,

203, CyMMa nepBooGpa3HBIX KopHed MyJbTHNIMKAaTHBHA, pabna 0
ZnA n==p*, k=2, u paBHa —1 qnA n=p.

204, x7—1 =H X (x}, OcTaeTca apAMeHHTE MYJABTHRONNKATHBREL |

da|\n

ananor QopMyabt ofpamennn (3anava 67).

205, Ecan n=p~, rze p-—npoctee, To X, (1)=p. Eequ n=
=pP evs p%k 10 Xp() =X, (), mae a'=pi...pp Eewm n=
Xr.r’ (lp‘) _
X, ()

208. [y Ilycte n— neveTdoe, Sonbmee enkunnbl, Torma {sapaga 197)
Xp(—l)=Xem(l)=L

=P pp R RE=22 t0 X,(D= s 3nece r =ps ... pp.

2

" B
2) Mycre n=2%, Toraa .X’,,:ﬁl—l:xz +1 a X,{(—1) pasuo
YT—I
0, ecan £=1, ¥ paeHo 2, ecan k> 1.

3) Tlyetb a==2m;, rpe ng—redeTHoe, Gonbllee eAuHMuH. Torpa
{3anaus 197) X, (—1)= X, (1} u, caegoatentno, X, (—1) uan parno p,
ecmu fiy == p* (p—npoctoe), uan pasuo 1, ecan ny # p%,
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=2k = pPip% x
4) Hycte n=2%n;, rne &> 1, a my=pp)% ... p.% (Pr, Pas
..y Pg— Pa3JHYHEIE HeueTHBIE MPOCTHE uucia), B 5TOM cayuae {3ajaua

199) Xp(xh==Xp, 5 (x ), tne A=2F"1p%1, %1, Otciona
3
cnelyer, 4ro X, (—1)== X,;(l}-]
“_..‘1 y+a—-1 n=1
207, S= Z e = 3 &= D ew+9 npn moboM uetoM y
x=y s=0
n=1 n~1
8§ = Zs-yz; §'S= Za 5= Z (3 -y, zgtyﬂ}’)
y=0
n=1n-1 _1 1 a-1
= Detststa y (85’ 2525’5>-—n+ et D ey =n
y=0s=0 5= =1 y=0

NnpH /A HEUETHOM,

2 "
SS'=n+nz(%) =n [i—{—(—l)-’—']

a=1
OpH n 9eTHOM (Tax Kak Y €%¢ =0 npu 2s, He JenduwleMcs Ha n
y=0

S

n
Hrak, |8|= Y 1, ecniu n— nevettioe, n | § |= ]/n [1+ (—1)_“.] ,

2CSH fi— UBTHOR,

208, rf=|ui]= (14_--1-“24'5’2

nfe
) —>e%  arg up=ntp,, rIe

sin(p,,:nirn——»{). Cuyutait @, —»0, monygum :z¢n=i . . B, b.

Fa  Singy,
MUtar, lim upn=e®(cosb-|isinb)

o

209, (cos @y singy) (cos pyt-i sin Qg == cos {G1+Pg) +18in (@1 -p2)
npespamiaeTca B &P ol o (@1 00) 1 e B ppasmac CTOMEHMA mo-
KajaTtedell TPH YMHOMEHHM CTefleHel ¢ OJMHZKOBLIM OCHOBaHHeM. Ama-

norHuko, QopMyna Myaspa npespamaercs B (gf‘P)n:efﬁm,
210, a) —i; b} — .
211, a) mit-2kni; b) -;- 1n2+%‘+21m£.
212. { arccos x4 2kni,

sing 1 ¢ ¥

013, tgo="00 L € ® _ o
o cosg i &9 e ¢ yere tg @ ==x. Torna "% =
_ dtix 1 1+:x
=15 T T

215. B dopmyne a-—a—i—bj Kosdh¢HuHenTH a H § He3aBHCHMO Npu-
HHMalOT No g 3HAYEHHH.
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2168. B none GF (p) OTANMBEX OT HYAS KRAAPaTOB MMEETCH p;l.

—142
uuenno, (202, (£2)%, ..., (i p 5 ) . Octanshne & 3 DNemMek-
TOB— He KBafpaTh. EcaM #m— OfIHH M3 X, TO BCe OCTAJbHWE CYTb mc?,

c=1 2 ..., p;l . Oycte j2=m B ji =m;=mct. Toraa oToGpaxe-
nue a--bj, — a+-bcj Gynet, overnans, HaoMopdHIMOM.
217. Hexpanparamu B R sapaniorea Bee 0TpHOATEALHBE WHCAA H ONH
OTAHYATCR 0T —1 MOMOMKATENEHEM MHEOMMTENEM, T. €. KBaapatoMm B R,
218. JlioGme npa wxcna, 9acTHBEE KOTOPHX He SBAFIOTCH KBaAPATAMA
palROHANBHEIX YHCEN, NOPOXKAAT HEWIOMOPGhHEE KBAaAPATHYHHE pac-
IIApeH s,

FTJAABA I
219. a) (4,4,0,1); b) (0,0,0,0% ¢ (_;g ? ._g)'
3 —1 -9 !
220, a} (5 _l); b) ( Ig 2)=

6 2 —1 ¢ a0 P9 15
<} (6 l l); d) (0 0 0); €) (—5 & 9):
& -1 4 090 N2 2% 32

catbte at bt 4-e? B4 2ac
0 (a—l—b—l—c b2 4 20c a2+b2+cz>-, g) (af —be--cd) E.
3 a- b+¢ g-j-b4c
7 4 4 15 20\ 3 —2
£21. a) (9 4 3); ) < ); c) ( );
23 4 20 35 4 8
A casngp  —sin g
d) (0 !) ' € (sinmp cosmp)'
1 2 - .
999, . nl_ ],/1‘1‘9‘:‘ ( cos smq))‘
- n —sing cosg

o
rae 1g(p=73- . ChenopatesanHo,

oy n n
" ( az)T ( cosng  sin mp)
={14+5)%. ; .
% fn —sinnp  cosmp
n

Tlpepen nepeoro muokuTend papex 1,

=&.

lim ap=—g lim 4 _
| ) @0 tg
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Mostomy

o 3
) _ cose sino
{ “l—sine cose)’
\
2 46
223. a) ( ) ( ) c) (] 2 3); dy 13.
10 3 36 9
224, (21 ?7)

226. Crpoxn AB cyTk cTpokH A, yNUOKEHHBE COPABA HA MaTpHUY B.
Crpoin matpuus A8 cyTe anuefiieie KomGuHauge ctpok B c kosddu-
LHEeHTaMII, COCTABASHMUNMK COOTEETCTBYWILHE CTPOKH MaTpHuel A,
Croabu AB cyTe cToaéum B, yuMHOMenWHe caesa 1a matpHuy A.
Crombust AB cyth auueiinble xoMOHHauuu croafuos A ¢ kosbduunen.
TamH, COCTARJIAIUMMI COOTBETCTBYIOM HE cToabunt B,

227, TIpH yMHOMEHHM CeBa NePeCcTABATCH MECTaMH CTPOKN € HoMe-
pami [ r f. Tlpr yMacieHnd cnpana-— NepecTaBatcH cTOAGUbI.

228. Ipn yMHOKEHHY cneBa K -l cTpoxe Z06aBHTCA [-f, YMHOMeH-
Haa Ha of. [Ipn yuwomeHnH cnpasa X f-my croaduy goGanntes i-if,
YMHECMHKEHHNI Ha o.

8 T SRR
¢ 1 ... 0
229, Ma, UyHHO YMHOXHTL CI€Ba Iia
o0 ...t/

231. a5 b 5 b d) ab—c?—df ey a® L2024 dY
f) sin{a—f)y, g cos{x--f); N DO DR —c)(d—ak
1y 4ab; my —1; n) e

232, a) 1; B} 2 o et (a--x); d) e =2 D —3HV 3.

233, Ma, 3, 3=06(3, 7).

234. Ecan m—coCTaBHGE uyKead, TO ie 0o0s33aTennno, HaTpHMep,

cost o

2 2
12 OIEO (mod 4). Ecar xoTd 66l 0Qf1l 9JeMeHT BAAHWHO NPOCT ¢ A1,

To fa.
235, Uncno TpaHenoauuuil weveTHoe, 236, a) i0; b) 18; ¢) 36,

237, a) i==8; A=3: b) i=3; k=6, 238. Ci. 289. Ch—/.
n{n—1) #nin-h
240, a) 5 b) 5— -
242, TpaHCRO3HUHA COCEAHHX 3JeMEHTOB MEHfeT YHCO HHBEPCHi
RA OJHY eIRHMLY H, €CIH HUBEPCUR eCTh, MOMHO YMEHbIIMTh HX YHCIO
Ha OAHY eAHHHLY.

1 2 3 4 5\ I 234567
243'3)(4235|>*")(3521574)'
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244, a) (15) (24) (3); b} (1325674); c) (123456),

245. (B:fs. . .-

246, IMpn n=4m: (|, b, ..., 4m—3, 4m, 4dm—4, ..., 4.
(3,7, o dm—1, Am—2, dm—6, ..., 2}, Mpa n=4m-L2% {1, 5, ...,
4m1, 4m, dm—4, ..., 43,7, ..., dm—1, dmn12 4m—2, ..., %

248, a) ¢o snakowm -l b} co sHakom 4,

249, a) we pxoant: h) sxoaur. 250, i=1; k=4,

a b oe; 4
ilo bg Cz dQ -

251. o b o 4=

ay by ¢y dy

= a1 baCatdy — A10904dy — 2183Cod - ey bpCuds + aybycadyg —
— iybygds — aubc3dy  autneyds 1 asbyeidy — abgoydy
— tabyrdy + ab oty +aghyoad; — agbicydy — 25baerd, -
+ agbaeydy - Babyerdy — a3 Cady — ayhneydy + aybicgds -

+ 2,056,053 — a,hy09edy — a40301d2 - a4b505d1,
31 (a3 s
a1 dyz Gys
51 dzg s

2

253. Co 3znakom . 254. Co 3naKoM (-l)c"'.

255. Kampaoe caaraeMoe onpelennTeds cONepIKAT TPH COMBOXKHTENS
13 nocleglux TpeX CTPOK M XOTH OH OZMH H3 HMX papey 0,

ain—1}

256, a) vy By (—1) * : o nl,

257, I1pW TpaHCMOHHpOBAHHM GNPENedllTelb HE H3MEHHTICH K INpe-
BPATHTCH B CONPIRMKEHHDE KOMTUIRHCHOE WHCNO,

258, Ot saMennl CTpoK croqfuami onpefenntens: 1) ne M3MeHUTCRH}
2y yMHOXATCHE Ha —].

259, (—1)n-3A,

260, CyMmMpl aarefpanieciHx LOMOJHEHHE BCEX CTPOK, KpoMe 0fHof,
PaBHHI HY.TIO.

252, — @y40g

nin—-1)
261. ¥muoxutcs na (—1) % . 262, Her,
nin=1)
263, ¥wwomated ha (—1) ¥
264. A;j=0npu i <, Ay=1,
L 41 Af fez - aj
] I 841, jee - Big1, i
A,’f:(—])”'f { dy4q, ¢ | MPH i> ]
i) 0 P | a;-l_;

266. a) 3a—b--2¢4-d; b) #—x—y—2 ) Ju—b—c—d.
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196

268,

271.
278,
280,
283.
284,
287,
288,

(mq—np} I.: 3'. 2. a) 128; b (alﬂg*—blbg) (Cﬂg-—v—d}_dg).

5. 273, —1487600. 274. —29400000. 275, 48.

1. 277. 1690. 278, 12. 279. 900.

394, 281. 665. 282, 0?4624 P —2(be-ca +ab).

(B ——bg) (b3 —by) (bg — b5) (D319 — bgby).

—2(x® -} g%). 285. x%2%, 286. (af —betad)®.
e+btc4-dyjatb—c—d){a—b-t+c—d){a—b—cd).
(x4~ 1} (a2 —x-1)% 289, xT(x®— 1)} 200. 4sinte.

291, 2«3y (x — )5,

292.

298.

298.

300,
301,

302,
304.

305
308,
310,

a1z,

313.

7

320.
322,

323,

324,

325.
327.

al, 293, (a*—6%Hn. 204, byby .. B, 295, ——-2 (n—2)t
nin—1} a{1-1)

-1 1
(—1y @ 2trl) g”“”.zw.( W ”—“ (nt 1)
n=1
X1y (teWi—xYix1). 299,
1 n‘g + I TERE
xFloxnely oo xtc,.
1,1 1
a1y ... Rn(l-{—g—i—a—s"-{—...—i—a:)a
an - (—1ye=-lgn, 303, I.
1—by+byba——bibabs+ ...+ (— 1) byby ... by
+1_Bu+t

a(a+6)(a+26) ... [at(n+1)b]. 308" 307.°‘"mfr3
a+1. 309, noy+in—Dag+ ... +2a, 142,

i )8
%. 31, %7 —Choyx® =24 Chsxm—t— ...
pe-ymayrperd UES SN ISR T wuy ntl
[¢+ V&8 4ab] _[c V & —1ab] — e —Ch_yon b
e+l Y eE_dab

mz' {22 (n— 1) AL

- CE_gem~agtpT -

a{n+1)
(=1 ?  loe—artas—...4(—1)"a,]. 314, 1. 315, 1. 316. 1,
e+ 1)
Crn m+n 1 C?nTn-k+1' 8. (—1) . 319. (x— |)n.

Cg-trl: k+n—1 . -CQH
{(—hr=ln—0N. 821, [x+(n—1) a] (x—a}*-1.
(Xtartast... Fa){x—a) (x—ag). . (x—ay).

ady ... an(l+é+i+_”+L)’
x{oyp—x) ... (a,,-——x}( ! ! + .. + )
a3

x al—x

i

Xy—ay) (s —as) ... {x,—a 14 P f
(r1—a) (ra—a) ... (=) x_a[-l— ).

Ay=2a,, Ay=—(a;—ay)% Ap=0rnpr £=3.




328, Ilyeie A}—onpe,zxe.nn'renh MaTpHOH, RoAydeHnoR w3 A no-
CPencTBOM 3aMeHB! [-ro crenbla wa j-it cronfen matpwaw CB. Torza

det (A+CB)= det A+ Z A= det A+Z Ajjoiby = det A BAC,
i
329, 1+51b1 j—Cgb2+ ‘e +Cnbn.
330, dpdet AT pasno oupexenuTenmo MaTpuum, KoTopag nosyuuTes
w3 A, ecliH €e CTOM0UR ¢ HOMEpaMd, COCTABJAAWIIAMH MHEOXKECTRO P'
3AMEHNTb Ha COOTBETCTBYIOMME CTOMGLW MaTpauw D.
331. det (A4-xE)=n 1 suxn =1 s, TRe sp= 3 det AT}
IT =4
g
B UacTHOCTH, Sp=det A, s;==Sp A= a;;.
i=1
332, 1+ 2(@+.. k) — ) (—ap)=(1+ar+ .1\ +a,)2—
[

—alal .1 +an).
833, 1+ 2, (a; +x) + 2 (@— 8k) (Xp— X} =

i=1
=(l—1—al—|—a2+...-|—a,,)(l+x1+x,+_,, +x)—

—n(agxy +agts+ o0 agy)
n n P
335. x”*ln{x-—%; (H—E )

i=1 f=1

336, xn~1 H x—2; )(x-{-z‘ )

i=1

(x t+ay? - (x-—-a)® 338, Z(x—y)”-"y(x—ﬂ"‘

337, 5 . =
ag0. HLWZI) e r = [ (apm).
x—y =

340, (—1~Vibiasay ... 0 bibeas oot Babg . by oaag),
1 [ |

41, (—I)r 2a-1 n(—-— —d .. -——).

M. (—0n @)z ... 4 ‘\ﬂ1+aa+ +a,,

842, hix+nym. 343, [T (t—axg p). 344, (1—xnjpi-d,
k=1

I 1 !
b, —aay .4, Ay (a+ﬂ_g;++a_,,)'
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M7 (—Dr () e+
(=Nt n—1) (x4 oo - Xpla)

3B, (—)n=1gn=2, 340, (1) [(x— 1)"—x7].

350. Gge® (@3 —by) .o (@n—by). 3511120 ... nt.

" w;
352, (—0 ‘;I;II ai.r‘llfe (ai—ﬂk}'gm,
re fix)=(x—m) ... x—auh

383, [ txi—xp). 354 ]_'[(xf—-xk}

[
1
855. T A H (X — *8)

7. JT rai—aiby. s — )
k> T [ k
859. [ (@i—ap) (@ — 1)
i<k
(n—2) (=1}
360. 2 z II (€08 @y — COS ).
i=k
nin+1)
861. 2 2 sinogsine, ... sina, || (cosa;—cos ).
i<n
862. [xy «.u xy— (=1 oot eu— 1] ] (i —-2a).
[
863. (x1-+ .42 [ (xi—xe)-
CSk
364, f,_; II (x;—xp), Tae [, O603124a€T CYMMY BCEDO3IMOKYBIX

=&
npouanefenHil unced Xy, Xz, «.., Xy, B3ATHIX MO AL

365, [2¢; .. xp— (0 — Dot — D ] (i)

£ fe
nin=1j
366, N1 21 3. a—1Mx ¥ {y—xi®. 367. (y—x)kln-R),
#ik—~1)

368. 11 2130 ... (A—x ¥ (h—oFy—0k..,
N H Yi—u )
A=k >i> 21
369, (x—mn+1,
370, {(x* — 17 (x2 — 3% .., [x* — 2m — 1)?], ecam n =2m;
x(x2—2% (x2—4% | (x*—d4mY), ecan n=2m41,

a7t H (a;—ag)- II {b; — byp) _t
>k Hf{a[)

rae flx)={x4by) ... (x4-bp).
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oL, (a—nDp

MmO ... @a—11"

Aay, @5 ..., G Ay, bay oy B)
AL 2, . '

372,

373.

rae A —ofipegenntens

Barxepyosia.
374, a) 24; by 18
¢) (@+bretdy(a tb—c—dy(a—btec—d)(a—b—cd).
375. a) 266; b) 78400; ¢ {a®+b> 424 dhh 876, D T (xi—xn).
i>k
(nhn-1

377, 0T =T :I>Ik (@;—ag) (br—by).
n(n-1}
378. ] (i—o) (Bi—Pr)- 378. (=) * [(a—1)l]%

i=k
380. H(x—x;y II (%;i—xp)
(=1 ik

381. OGozHautiM McKOMBEI  onpenednTens uepes A. Bossefenns
"

B kBagpaT JjzeT, vwro |A|l=n?, C gpyrofi crToposm,
A= 11 (ek—¢%).
A-lz2k>s820

IMonaraem g, = cos --—1—; sitt _Fs- Torza e=¢; u

A e II (gk—eS)= H E»‘i+s II(Bf—s__sl—k-rs) .

n—1>k>s:;-.o
nin—-
=] ekt HQsm(k

Hanee, 5111&"—_;{59—"-t >0 napu scex k& s ChefoBatensHo,
n
oA = l II 2sm(k | H 2$m [TosTomy
non (n=1)
A=nii 32 8f+s=

A=-ltzk>s>0

in(n.—l) r:(n.'—-l}‘ in(n-l)_‘_{n_n’ R _(n—l)(n+2)
=n?i 3 €1 2 =pnti 2 =n? 2 .
=1 5 .
[ =
382, H (@0 -+ asep+ aoekt oo Fap- 12k,
k=0

2kn . . 2kn
Tae £ =CO05 T-{-tsm—.

384. 27-1, ecan n-—HevetHoe, O, €N n— weTHOE.
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835, (—2)41~1{n—2p), ecan (n, p)=1; O, ecan (n, p)# 1.
386, 2""sin“-3% [s.ir)"Il (n-{-22) 8 —sin® — i ] .

2
n-=
368, II (3,4 st + ek + . . . - aneh ™),
k=
rae e;,=cos( + -l—es[n Qk_i]]n
389. Il-[ (a1 +aspi+aspt+ 0. +anpl ™),
=1
THE Dy, Pa, 1444 Py— KODHH f-fI CTEMeHH W3 .

306, (det A)™ (det B)r.

397. Onsn p=1 Teopema TpHBHAMLHA. JomycTHM, 9TO Teopema ao-
Ka3aHa AfIA MATDHL ¢NOPAAKAY n-— | H B 3TOM MPEANONOMENHH AOKANKEM
ee ANA MATPHL «MOPAAKAs 7.

CHguaNa paccMOTpUM caydali, Korpa Ajy ecTh HE0COGeHHAN MATPHA}

Apn Ay i Apy
C= An Ap ... Ag,
Anl Anz v Arm
¥wmaoxuM matpuuy C copasa Ra Matpuuy D, rae
E —Aildy ... —AilAw,
£
D= :
" E

Torpa €' =CD §yaeT HMeTh BHA

rae Air= Ay —AnAn A

Bce marpuuob, HaXoafilHecd B KJieTKax Matpuu C, D u C, KoMmy-
THPYIOT APYT ¢ ApyroM. Jlerko y6enuThca B TOM, UTO NpH BHIICJTHEHMH
STOr0 YCJAOBHS TeopeMa of ONpefesHTe e NDOHIBEJeHHA ABYX MaTpHy
BepHa TaKXe W AAA OPMaNBEHX ONpefeNHTeNef.

Marprua D umeer dopmanehulli onpegesntess £, nactoamuil onpe-
zeantens D papen .

A22 Aﬂn

Cnepopatenwro, detC = detC’ = det Ay;. det( e e )
Ana Arm

a ana opMmanwroro onpefenuteia B fygeMm  uMmere B= Ay, 8,
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rae B’ ecth ¢opmaneHmifl onpepenuTens MaTpHUL

(A;Z [ Aéﬂ)
A:ﬂ [N A:m

B CHAY HHIYKUHOHHOTO NpegnCuroMeHHs

Azz oo Ann
det B' = det P e
Ane.-.Arm

4, ciaegoparenbvHo, det B=det Ay;-det B"'=det C, uto u Tpebopatoce
10K a3aTh,

Jlaa Toro urofu wadaBHThCH oT orpaHuuenus det Ay # 0, MomHO
ROCTYMHTL cleaylomi ofpasoM. BeeleM B paccMOTDeRNe METpHLY

All"“?‘ﬁ‘m Alz i Alu
C{?\-) —_ Adn A“ rE Aﬂn

A,ﬂ' 14,,2 e Ann

n ofozHauky uepea B () ee topMaAbHH onpeesHTEdb.

Bougy toro uto def (A -+AEL)=Am ... £ 0, det C (M) =det B(A}.
O6a 5TH oUpeAeaHTENd ABNAITCA TDONHHOMAaMH oT A. Cpasnunag Hx ceo-
Goanble uyderwr, noayuynm detC=det B. StuM gasepwaerca Hokasa-

TEALCTRO,

398. det (g g) = (det A { det B) (det C - det D) —det I/, rae
U=AC' +BD’.
FAABA 1V
400. a) x;=3, x3=x3=1; b) x;=1, x3=2, xy=—2; ¢) x,=2,
Xp==—2, x3=3; d) x1=3, xy=4, x3=5 ¢) xj=x,=—1, x3=0,
x,=1 ) =1, x.=2, ¥y=—1, xy=—2, g ¥1=—2, 1,=2,
Xg=—238, 5;,=3 W xy=1, x3=2, xg=1, xy=— L i} Xy =12, xy=x3=
=x=0 ) xi=ra=x;=x,=0, K) xy =1, xa=— 1, 3=, xy=—1,
=11 x1=2, =0, x4=—2, x;,=—2, x35=1.
401, x;z%——i—l—l.
402, X1 = —tht+¥y—Yit+...—Ysm:
Xy =i —Yst¥s— - tlem
Xem=Y1~ Yot ls— . .. +¥em-1-
403, x,=1, x,—4, x,m%‘
406. x;=~—“£)— the f{x)=(x—ea) (x—a;) ... (x—a,).
¢—adf (2’ "
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07, x;= —f(B)/¢" (B, rae fex}={x—b)(x—bs) ... (x—by),
P ()= (x—B1) (x—Bg} ... (x—P).
408, a) x=—I, y =2, z&= —1 (mod &)
by x= 4, y==4, z=3 (mod 7).

5 —2% 1 d —bY .
40 2) (—2 1) b)m(«-c a)'
1 —3 11 —38\

- 7
12 ) 0 1 —2 7\.
afo 1 -2k ofy o 77 ok
o 0 0 6 0 1/
P10
P=4 =30y o o
€) 1 —85 =3} 07 L1 U
-1 6 4 1 —1 —t 1

i o (375 0n (Ei 5 _2); o (215,

412. a)

413, A i 1 P AP 1
n—I1 e e
1 1 1 ... 2—n
414, dneMenvapnne npeofpajoBarus haj CTPOKAMH SHEHBRJIEHTHL!
YMHOKEHHID (/1682 Ha HeKoTOopHe MaTpuusl. M3 BA =E chegyer A-3=
= B=BE.
n n—1 n—-2 ... i
n—1 n—1t n—2 ... 1
415. | n—2 n-—-2 =2 ... 1

B

1 | | S|
l.n lia—=1) 1.{n—2) ...

1
Fgn—1) 2.1} 2-(n—2) ... 2.
1 3

e | e-nzeon siea o)
1.1 2.1 3.1 N |
1 1 H 1
I e~ =1 .. gmn+l
417, ..].. 1 g—2 g=t .. g4l
1

| g-#+1l gezniz g-in-n?
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! —a 0 Fes 0
—a 14a? —a ... 0

418, 1 0 —a 14a* ... ] .
1 —a2 LI T S T T T T S
0 0 e 1+a? —a
0 0 e —a 1;

]
4]91 - .
sin x sin (# - }.)Jc><
sinx sin nx sinxsin{n-—1)x ... sin®x
~ sinksin(n—1)x sin2xsin(n—1I}x ... sin2xsinx
* - . L] L] L) 4 - * . * * 3 + L 1 ] 1] . Ll " . +

sinty sin 2x sinx vv. BiNnxsinx

420. H-1= D\HTD,, rne Dlzdiagﬁ%,Dgzdiag;{,—%,
fOy=¢ta) ... {¢4ah, gly=(--b0) ... (F+5n).

Z—n? 244t 2 e 2
1 2 2—n% 24n%,,, 2

422. -if-l'i . + - 1 L} + 1 L1 * L * L] 13 Ll . '
24-n* 2 2 o 2—n?
—Cy—q ab®-? ., an-1
1{ a*=2% —cpoy 1. @™ 2% _ab{a*-1—-p"-1)
St Y AT T
=1 ght- [, —epy

26, (E4+ U4 U2+ . )"1=E—U,

1t 2 4., 2°-2
011 2, om-8
427. | 0O O 1 t,,. 2n-4% |,
00 0 0...1
428,
a?=t —pat-? —bla—b)a*=? .., —bla—b)"-t
0 at=1  —pat~t e —bala—bn-?
110 0 at-1 ve. —bat{a—p)n-t
an T e . T T T T T T T R R S S Y *
0 0 0 e, —bafi=?
0 0 0 P =
430.
2~ 0 0 1 —t 0 5§ 1
-~ 3 2 0 0 0 1 -1 4 —1
v b
Dl 5 —19 3 4 "o o 1 =t —1 |
—23 14 =2 3 0 0 0 l 0
0 0 0 —l |
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1 /(n—DC —aC B O
‘)_E+{T—W( 0 (n—])c)’mec"‘ -----

1
433. F, ————— BC.
1+ X e

434, 1 (i), rae D=(1Hs1P—nsp, 0= (1+Hsr—a)—(n—1) (sr—ad),

fa‘j=“ +51) {a;+a) sz —naag 51=Eﬂi, $2=Eﬂ?-

435, /Ay G ... 00 A Adg ... Ak,
(0 AUIRPP U TS I Y W ¥ S o W

...... By oo e

I TR W Akt Aghy ... AD

rﬂe“:’"t'll‘]‘l*z"f'--"'}"ln-
bicl “Fd b2C1 - bucl -_—y

bica  batyHd .. bpesy — L3
e L '
d e, by, L .
—b —by . —by, 1
Tae d=a—bioy—bafa— ... —bycp.
438.
2 —1 0 ... 0 n 0 0 —1
—1 2 —t ... 0 00 ... 0 0
LY R PR TR ) U S RN ,
2 e e e e 2An+ 1) 00 ... 0 0
0 0 0 2 —1 0 0 n

M40, oxy ..oy =bay 4L Bl =
gy ... @iy Oy

=CTA-18=
g ... € 0
441, B nepBoM cAyuae MOMET YBEMHUHTRCA He GoMee yeM Ha oany

€QHIIRIY, BO BTOpOM-—He Gnnee geMm na 2.
442, a) 2, 0) 2, ©) 3, d) 3, ¢) 4, ) 3, 8) 3, h) 6, ) 5.

43, a) X=Xp=xg— Xy —=x=0; b) x;= — ll7.rs ) x2=_l'7:_;_;
Q) xy=xp=x3==0, xy=x3; d) xl:SJ\‘aT?lS___x;‘ szM;
—dx Tx —dx, - Sx dx,— Bx
€) X1=~——-—-4—8j_—i, .\'2:__*;__5, Xg= 48 5 .
7 x
fy R xzz-gh"}-xa; X4=Tﬁ.

201



4, a) xp=2x3—x;, x;=1; b) cucreMa pewenpit He HMeeT;
c} rp=1, x3=2, xg=1; d}) cucremMa peweHult He wMeeT; e} x;= —8,

xa=3+x, X—6+2x: f) xlz%, Yy l+3xs+33x4-—5x5;
g) CHCTeMa pelleHuli e HmeeT; h) x1=—f2i‘—, X3 == — 1---%‘— , Xa=0,
Ky=— —~-’€2"—; i) cHcTeMa peltenuii ke nmeer; j) xl=L+65A,
l—7x 1-45x,
Xg = 6 4 N ,\‘sg_-j_g_.'.l..
_bz_}_cs_az _at+cn_bs _as__l_b?.__,,ca
U5 5= ¢ A7 B
446, A =5,
A 1
447. a) Ecan (A—DA4-2D 20, 0 x=— P Y= P
e o - —1 —-
z= e Ecau A==1, To x=1—y—z, Ecan A=—2, cacTema
petteHuid He HMeer.
26—1 | Qah—4b - |

b) Ecan bla—1) #0, 10 resn ' YT T TRa—n

|
Ecmma=1, b=—, To x=2-—2, y=2. Bo Bcex OCTANGLHBIX cAYvYaAAX

CHCT2Ma pemenm’i HE& HMEET.

a—b
c) Ecau bla—Na+4-2) #0, TO xzzsm-,
_ ab{4 b2 . L
y—m. Ecqu a=—2, b=—2, 10 x=z= 1 2y.
Ecan a=1, =1, 10 x=1—y—z. Bo BCex OCTaAbHMX CAYHAAX CH-

cTeMa pelleHuii He HMeeT,
2 - 2
d) Bom A #0, A1, o xedot =16 A4 A4 15

A ! A2 '
43t
2 =i%-wi. Ecand=1,108=2—2, y= —7+ 2, Ecan h=0,

cHeTeMa [JELHEI[Hﬁ He HMEeT.

e} Bcan A2 0, 0 x=1—4, y=*i, 2=0. Beauw A=0, 1o ¥=1,
z=0, y moboe.

5—b —2
i Eeaw az#0, b#LI, 10 x_a(b-J,-l)' y—b+l'
z=2b—_-—2a. Ecan b=1, 10 =0, y=1-—ax. Ecau ¢=0, b=35, To
Bl ’ ’ ) :
= —%. z=%, x moGoe. B oCTaAGHBIX cAyuanx CHCTeMa petneduit
He BMEeT,
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448, [Tyere
X"_—[x;, LR | x;l)T: Y:(y.]._‘ DR y:n)T: Bz(bl.! ey bm]T'

T 31 .. Bip
C=(Cl. ey C,,} R A=l .. . .. .. i
Qg1 --+ Hmn

Torma AX=B, ATY=C, byl +...+buym=8TY=XTATY =
= XTC‘:cle + ...+ ¢qxn . HeaaBucuMocTs TPHEHABHA,
449, a) (1, —4, 3); by (1, —4, 3, 0), (—L, —1, 0, 1}
¢) (1, —6, 9, 0), (2, —3, 0, 9);
dy {—1, 1, 0, 0), {(—1, O, 1, B, (—}, 0, 0, 1}
450. Matpuua, etpokame koTopol fpnswTeR yKasannag QyujaMed-
Tanphaf cmctema pewmcurd, ecth (—A7T, F,_q), rAe

a1, m+1 -++ Qin
A: L] - L " 1 1 ¥ . i
O, m+1 ¢+ Upp

451. B cuay ckazaHHOrO B YKa3aRWH W PesyabTaTa mpelRbiaylned
8aflaqi, AOCTATOYHO PaccMOTpeTh CBA3bL MEXIY MHHOPAMH H WX ajre-

E, A
GPHH‘IECKHMH SOTNOAHEHRAMHK JRAA MATPHUE AT E . Heno-
- n=m
CPDEACTBCHHOE BHIUHCAEHHE JaeT, Y10 KaXKAwlil MHHOD H3 MepREIX M
CTPpOK 30cChk PABEH CROEMY anreﬁpauqecxouy ACMONHEeNKIG.

— Xy Xg
452, X_(]—QX_{ 1—2X2) !

453, (': !:) , roe x+yt+zti=1

454. X=(a, 1—a)T .(b, t—0).

456. Tlonomne A=PRQ (sm. sajavy 455), upuliem X ypapnenmio
RQXPR=R, Ouno w3 pemennfi: X—=0-*RTP-1,

487, Ecan AX A=A, 10 X3 = X;4X, ynopnetnopaer ofiouM ypas-
HeHuAM chcTeMBl. TlppBegennoe Beilre peusenne zagauu 4565 Toxke ynos-
JNeTBopAer OBOHM YPABHEHHAM,

458, X = B;'—Cl, NpHUEM CBI:C;BT =1,

461. Ecnn AX=E,, 10 AXA=A, XAX=X. O6partuo, ecay
(AX) A=A u A, —neBHpOKIeHHAA KpappaTHaa cyBmatpkua A nopsa-
Ka m, 10 {AX) Ay=A,, otkypa AX=E,.

482. A (A“B): AA“AanAX(,:B.

463, Nyere A¥Yy=C, ZgB=C, C-—noayobpathas aaa C. Torga
¥YyC-Zy—onno na pemennii zapaun, wbo AY C-Z,B=CC-C=C,

464, a) (A4 B)?*=A*+ AB-BA L+ B*= A1+ 2AB |- BY,

b) (A} BY{A—B)=A*— 48B4 BA—B2— 42— B2
¢} JoKassipaeTca N0 KHAYRILWK.
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—10 —4 -7 000
465, a)( ] 14 4); b) (0 0 0).
-7 5 —4 000

467. diag (4, aa—ay, ..., QGn_1—du-g, —Qy-1).
468. a) eyE oy d; b) o, F -

X y {0
c) ( u v 0) '
H—3x—u [(—3—v !

469. HNocratounoe ymuomuTe pasexctBo AB=BA cnpapa u cnesa
Ha A-1,
5 3
w50 a)iw (g,
—2 1 -2

471, [lpopepserca HEMOCPCACTBEHHEIM BESHCACHYEM,
472, Cymmpl HaronaneHBiX sJemento Matpud AB w BA pasuml

o r o ... 0 oo ... C
o o1 ,.. 0 1 o .., 0
473. A= - » v s s 05 ], B=| 0 2 ,.. 0 1.
a0 0 .., 1 s e e
000 ,,, 0 0 ¢ ... p=1 0
475, (" b), bo=—a®,
¢ —a
. {4 b 2 _.
476, + E; (c ma)’ at=1—be,
a b
477, Mycts A—(C d)'
1}y Ecan A 0, Bo a4-d=0, ad—be=0, 710 pewennil ne cyute-
CTBYET;

D ecan a4-d #£0, (a—d24-4bc=0, (a—d), b, ¢ He paBHBR HYAW
OIHOBPEMEIHO, TO CYUISCTBYET ADA PEILeHHM:
1 da4-4 2 N
2V2@+d ( 2% a+3d)’
3) ecan a4d #0Q, ad—bc=0, T0 CYUIECTBYET ABA pewWeHHs:

X— & 1 (a b) .
T 7 Va+d \e 4}
4} ecnn ad—be # 0, (a—d)®+4bc # 0, To CymecTsByer deTeipe pe-
UIeHRA:

X=

At lg—d b
1 7
X= M_gtd |
¢ )

rae A== Va+d 1 2V ad—be;
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5) ecan a—d=b=c¢=0, 70 cyuecrpyer GeCKOHEUHO MHOre pe-

x ¥
wennii;: X==% Vaf n X:(z x) , Tle x, ¢, 2 CBA3ANK COOTHG-

wenveM x¥4-yz=a.

ars. [ % ON_upanr cpet={ °
—b a —1

cRejoBaTensHo, cootsetcraie aE+ b/ —a4-b  ecThb usomophusm.

a+bi cdiy ) } .
479. Tloackum (-—C—i—di a—-bi) =aF +bf-}ef4-dK, rpe =

(:} _?) . J"——-(__? :}) , K= (? ;)) . Torna *=Jt=K'=—F,
N=—IW=K, IK=—KJi=! Ki=—I1K=JIOtciosa cnegyer,
YTo RpOHIBEAEHHE ABYX MATphy Buaa o-b-bf 4-cf L dK ceTe MaTpHua
TAKOro Ke Buja. To Ke caMoe HMeeT MeCTO ARA CYMMbl H PAasHOCTH,
TdK UTO PaccMATPHBAEMOE MHOMECTBO MaTpHi, €CTh KoOJkUo. [Haxee,

atbi cdi
—ct+di a—bi
KaKk T10a6K0 A #£ 0, CaepoBaTenbho, kampasd oTaxukaa oT 0 MaTpHaa
uMeeT o6paTuyw, ¥ H3 pasencTBa Apd,=0 (unn A4, =0} npu A, £ 0
cneayer A;=0. PacematpuBaeMoe KoabUo MAaTpul PealM3yeT Tay Ha-
3EBACMYIO aNreGpy KBAaTEPHHOHOB,

480, (:} ::)

{I}) Torpa /2=—F n,

f

det A= —=a? bt d? £ 0,

481, Ecam A*=F,10 | A =1 #, B cuay pellectBennocts, |A|=1.
Monoxum .4.-:(:: z) . Toraa, npupasnae A-1 w A%, ferxo noayuum,

y10 A=E win at-d=—1, ad—bc=1.

482, A=+ F uan Az(? -—2) , npraem a®-Fhe=41.

483, ITyets A=P,R1Q), 8=P,R:Q, (B ofioauavennax zapagn 455),

Paur AB pasen paury R1Q:iFPRy= (gg

POB r4Xrg, MOAYYEHHAN HS HeBHIPOKASKKOA MaTpRubl P, BHuepKu-

BaKieM fi—r4 CIPOK M A—rpg CTOAGUOB, KAXI0E Xe BhUePKHBARME

CTPOKH HNH CTONGUA YMEHBIIAET DAHT He GOJee, ueM Ha €AHHHLY.
484, A= by, ba, bg) T (1. €3, £3), TIpHYEM bycy + bycy + becg=0.
485, A=k (— E(by, by, by)T (€1, 3 €5)), mpuuem byey+ bota 4

+ by =2.
486, Mam n=1 YTBeNKJeNHE TPHBHAABHO. ﬂycrb NOKAZAHO, uTO
Ak_1=Bk_le—1. TMoncwum

Ag-1 & By O _{Crer @
Ak:( ho oape/’ Be="4 Opr/’ CGe={" ha/’
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Torpa Bi_1v=g, uCy_,=h, oTkyaa onpenennrca # # v. [Toaomne
bgp=1, nalineM cpp=opy—uv. Heno, yTo oy # 0, unane det dp =
= det Bk det Ck=0

487, Tlycte ap, — camblii HHXHWI OTABMBBLL OT HYA SJEMCHT NEp.
pore CToMBua. 3a cuer goGapnenBs ky-i CTPOKM € MOAXOLANUIMH MTO-
MHTENAMH K NedallnM BHILE, TONYYHM HYJAR B NEPBOM ¢Toable, KpoMe
noaraud kg, 1. 3a cuer ac6aenenys nepeoro ¢roabua ¢ NOAXOAALIHMH
MHOMHTEJIAME K JNEeMAUNM NpaBee, NOAYUHM nylu B k-5 cTpoke. 3aTem
POALMEM CAMBIE HuXHBA Henyneeoli 3N€MeNT BTOporo croafua, M T. ..

489, Onpegenutens paben £ 1.

499. Cneays yxazan¥io, B KOHCYHOE YHCNO Warop NpujieM K MaTpuile

16y Tb ,

( 0 + ]) ; 84TeM, 32 CYeT NeBOTO yMHOXKeHna Ha A7 Y, annynaupyem

npaeHi Bepxuuil yron. Haxonew, (_é ?

1 0
— -1 —
)—CACA CA, (0 ])

= ACA-ICAC.

481. Pasnomenne maTpuuw ¢ onpegenutenes | B npowseepenwe
matpuu € u A* (3anava 490) cOAEPXBT 4eTHOE HCAO MHOMMHTeNEk C.
Ho CAXC = B4,

492, 3a CYET LEJOYHCAEHHHX 5eMEHTAPHBIX npeolpasobadnil hap
CTPOKAMH YMEHBLILAEM HANMERBIIHA TO MCAYMI0 HEHY.IEBOH TeMEHT nep-
BOFO CTOAGUA A0 TeX MOp, NOKAa BCe 5JeMEHTH He NOJEAATCS HA HAH-
MenbwHi ne moaymo. TlepeHeceM erc B nepeyilo CTPORY, CAENAEM NONO-
MUTENBREIM H BHHYIHPYEM BCe OCTANLHEE 3JIEMEHTH FNEPBOFO cToabua.
3aTeM, He Tporaf nepsoll CTPOKH, 06paboTaeM BTOPOH CTONGEH M T. A
Haxonen, sa cuer pofasnenna NOAXOMALWMBX KPSTHHIX LHMeJeMalunX
cTpok A0OBEMCE BWAOANErKs TpeGoRalul K SNeMEHTAM, Nealnn BLiwe
AHarcHanM.

93, F, (=@ DR 1) (prinol—
p—1) =1} ... (pn=1-1)

494. TlocpepcTaoM NEACUNCHEHHBIX SAEMENTAPHRX Npeobpasosanull
YMeHbIWATb BaHMEHBWUH No MORYNKD NeHynesoll 3NEMENT A0 TeX Nop,
NOKa BCE 3JeMeHTH MAaTPHUBl He GYAYT ZCAHTLCR Ha HauMenbldhk no
Mopymo. TlepepecTit erg B JEBRH BepXuuii yFroJl, cA€NaTh NOJAOKHTCAb-
NBM W aHHYJAHPOBATL BCE SACMCHTH NePBOHl CTPOKM W NEPBOTO cTOaGuz.
JaTeM NOBTOPHTH NPrUece AAS MATpuuL G€3 DEPBOA CTPOKH M NepBoro
crogablia ¥ T. A,

495. B peaynbTaTe noayukTCs TOMAECTBO Sdifepa:

(ﬂ"f+ b+ fi) (”:*1‘ by F Ci) =(mas + byba -+ 6y0)2
F (1B — aghi)? + (0305 — ay01)? 4 (brey — Byt 12
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406, TlonyvaeTca B pesynbTare npuMeHeHmA TeopeMw of ompe-
AeAnTene [Mpou3BesieHHs ABYK MATPHU K RPOHIBEAEHHID MATPHILB
4y g vax Oy
(bi bﬂ T bn

497. TloayuaeTca B peayAbraTe MpuMeHEHHA TeopeMul of onpege-
AHTeNe TPON3BEACHRA K

) Ha TPAHCHOHHPOBAHHYIO,

E]’. _b[
(ﬂf] da 4o a,,) . Ez -52
by by vl by

&ﬂ Eﬂ

498. HenocpegcTrenno caegyer u3 TomgecTea 3agagn 498. 3mak
[PaBeHcTBA  EO3MUKEH TOMLKe B TOM CAyYae, echd paHr MaTpulM

&y 2y ... Ay
MCHbUIR JBYX, T, €, €CAH CTpoKe (dy, dg, ..., Mg} H
by by .. by
(by, byy ..., By} HpoOOpRHOHAABIH.

499. Henocpeacroenno caefyer W3 TomaccTBa 3afaun 497, ¢ same-
roif b; ua b;. 3uax papelcTBa BOIMOMEH T0JALKO NpH MpONCPUHOHANB-
HOCTH CTPOI (g, +... @) M e ...; D).

500, Murop pasen cyMme IPOM3BESHIE Bcex MMHGPOB A-TO MO-
pAjiKa, cOCTABMEHNBIX M3 BLIOPANHBIX m CTPOK nepsofl MATpURB HA
COQTBETCTBYIOWHE MHHOPL BTOPOR MATPHuULl, COCTABJIEHHEE W3 BBIpan-
HEX #t CTOA6UOS.

501. Kaxuuit raasepil Munop smarpuunt AT A pasen cymme Kajs
PaToB MUKOPOB MaTpuibl A, BLIPEIAHHWX 12 CTOAOIOB C HOMEpamH,
PaBHBIMH HOMEPaM cToabuon (M CTPOK) PaccMarpHBaeMOro MHHOpA.

502. CyMMa PJaBHHX MERODOB Topsagka k matpnusl ATA (Matpn-
ner AAT) pasua cyMme KBalpaTos Brex MIIOpoB nopAEKa & MaTprum A,

503. Cymma pasHa 1-3+5,4-...--5,4 o€ $p—CYMME! TAABHBIX MA+
HopoB nopsnwa k& matpuusl AV A. Takaa cymma pasia det (E4- AT A)
{cM. zagauy 330).

BBT 0

504. AAT=( v}

0 CC

505. {det A)*= (2 £ BpCpe )22 BY 3Ch. =det BBT detCCT

r r rf
{anech T' mpoferaer MHOMECTRO M-3NEMEHTHBX MOIMHOMECTE MHOXECTEA
N= { L, ..., n}, "= N~\T, n—nopanox A, m-— 4neo CTPOK MATPHIE B),

506, Opunoponsan cucreMa AX =0 nMeer n—m-—k anHelino keza-
BHCHMBIX pemteHWB (6blTe MoieT, Oosbue}. Ilpumem nx 3a CTPOKH

marprus D n monomum A; = (g) . Torza {(det A;)2=det AAT det DDT.
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G Apyroit  cropont, {det A,)? << det BBT det (g) (g)T -

= det BBT det CCT det DDT, ChemoBaTensho, det AAT <
« det BBT det CCT.

507. HenocpeacTBenko cleflyeT H3 peayaptaTa sagaun B06, npume-
Henkore k matpune AT,

508. Ecax mMartpuua A=(g) Ksanapatnad, To |det AR

= det BB* det CC*. Ecu A= (g) npamMeyronsuan, To det AAY e

a1 Pak Ialn
=2 det BB*det CC*, Echn A=( e e e e Jy To det AAY S
"

Armi rti. Uy
n

n
< Plaw P Plagels
k=1 k=1
509. Mz 508 caenyer, uto | det A Pz n2 M8,
n
611. Tpanyna n® M" pocthraerca, HanphMep, AAs MOLYJR oape-
JeauTens
11 v 1

1 & va. gn-1 2,

n ..
rne &=c¢o0s~— 4 sin —.
L T T S R ! a n _i— n
1 er~l ,, g-b7
512, TlocTpouM Marpiuy Ropsika n=2% crepylomuM obpajom.

I 1
Hpemne BCETO NOCTPOHM MaTpHLRY (] ]) . 3areM xamauil ee NIEMENT,
t

pasumit 1, samenaeM marpHuei (]

1 .
} )+ @ KaMZBI SAEMEHT, PABHBIA

1t -1 —1
—I, sameunem MaTpHuell — b= . Nonyanm matpiny

4-r0 nopajka
111 I
i -1 11
14—l =1}
1 —1 —1 1
C nell nocTynaem TakMM e obpa3oM, nonyunM Marpwny B-ro mopmaxa
uT A
514. 4 pan n=3; 48 pam n=>5,
515. PegyawtaT TpuBmafed, ecau det A=0. Ecaw e det A # 0,
To marpuma AT, TPAHCNOWMPOBAHHAA K  accoLMMpoBaHHOH, paBHa
ACA~C, rae A=detd, C=diag(l, —I1, 1, .,.}. DNostomy

det A=An=1 A=A8~1C (A=1CAC)C = An~2A,
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516, Hmeem

Ay .. Gap g .. Mg En vee O
[ . e e e e d8zi1,1 - Gmetn
Ty ovr Dmp L . )
0 ... Epemm Qut v Opg a1 vie Opg
oTKY R
@y e Ky Qrat,m+l v Byt p
A K 7 N
Gmr -+ Fum An, m+1 ver Bpp

517, HemocpencTBeHHo cheayer u3 peday/prata 3agaus 516, nGo
Aq:(—-l)“‘fmﬁ det A.

518. HenocpencteenHo cliefyeT u3 teopemst 06 onpezenuTene MpoHs-
BEeIEHHR JBYX NPAMOYTOALHBX MaTpHIL.

519. Henocpenctaenro chegyer n3 Teopemul of onpelefurese mpos
H3BEASHHA OBYX NDPAMOYTONBHEIX MATPHIL.

520, ¥nopanouHm COYETAHHS NEKCHKOTpaPHUecsd, T. e. BYIeM cHH-
TaTh COGYRTAHME () < [y <{...< {, HNPEALISCTBYIORIAM COMETAHHID f; <
< f3 €... € frp, eCAH DepRaA OTAHUHAR OT 0 paswoCTs B pALY &y — fy,
is—fs, ... orpunatennna. Tora ®amuuii MAHOP TpeyroneMoH MaTph-
Ubl, HOMepa ¢ToAGII0B KOTOPoro oGpA3yIOT COUETAHHE, MPeAMECTRYIOWES:
COYETAHHIO H3 HOMePOB cTpoyex, pasen (.

52t. B cray pesyasrata sagaus 520 umeem A TpeyrosbHoit
MaTpuum A:

i Cm—l
n—1
det Alm! = _I O iOisiye - Qi i = (det A) .
£,<(,~(...<im
522. Ilyets a4, 4,5, ..., 2,— Aanueie wucna. Ecan gy =1, matpuna
I o ... 0 1 0...0
—ag 1 ... a [...0
A= 3 umeer  ofpatuyo A-l=| °
—a; 0 .01 a, 0 ... |
H  HO3TOMY afreGhanyeckue NONONHEHH® 3JJEMEHTOB RNepBofl CTpoRM
Acyms |, a4, ..., 0 OGutuil chayvait Nerxo CBOJMTCH K 3TOMY.

523, M3 pewenua 3agauu 522 Nerko MOCTPOHTR MaTPHUS, ACCOLUHR-
poBAKHBIE K KOTOPHLIM PABHB COMHOMKTEJNAM, OMMCAHHBLIM B YKA3AHAH.
6524, [Monoxkum

51 iy ty ¥ iy
2ap Zag [ 0
A=| 291 23 733 0 '
1 Zna Tha vee Tpn
de_a
raeoyzp + .. ap—ita k-1 2 =0, z2gp = - di=(m, «., ).
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Flpr Takom BmBope ajreGpanueckue AONOAHEHHA MPONOPUHOHAALHE

1
y0 v ooy 8y B KOIPPHIKERT NPONOPUHOHESBHCCTH PABER Pt VR Zan=1.
1
528, CKOHCTPYHpOBATh LENCUHCAENAYIC MATPHiY, aJreSpayuecxmne
LOTMOJAHEAHS NENBOA CTPOKK KOTOPOH PaBHbl ty, ..., Uz, H NPHHATL 32
€€ NEePBy CTPORY (dy, ..., 4}
. 3 4 n+1
528. x4 T x32 —I——s- Xq? 4. —|—%- xp. [MepemenHee x;. P
.y Xp BHIPANACH uepes xq, Xg, ..., X; AHHeARO ¢ MaTpuueh
1 Yy Yy v e
0 1 1y /g
00 t Y, Y,
6 0o 0 0 I
X1 -+ Xg 2 Xy—Xg 42
s20. (M fppab ., ) - (2 -

1 |
- (-‘fs Tyt +'2‘xn)2_

2 j—

(b gmtotgn) o

531. Myete {-—wueroTopas aunefinan Qopma ©T TepeMEHRBIX Xy,
Xg, ..., Xg. [IpeoBpasyem Qopmy [ nocpeacTeom npeclpasoBaBHa ¢ pas-
HHM eZHHHLE ONpPefenuTeNeM, TPHEAB GopMy [ ga MOCASARIOW W3 HORRIX
nepemeRHbIX. 3aTeM cAesaeM TpeyTodwHoe npeoGpazceande dopmu [ K
KAROHHUCCKOMY BHAY.

bopma f npuMer Buj,

" ’ *q
F=oniidagxs? - .. Faptn,
nprYeM Xn=1

HuckpumMueanT dopMul f paBeR ofg ... Gy,

Juckpumunant  dopmel f-+ 12 papen  oyla ... Gy (@,-F1). On
Goapile AMCKpHMEEEHTA opMbl f, Tak kKalk ece xosdduiluentn g,
Oz, ..., &y—1, Gy NONCKHTEABHEL

8632, f(xy, Xg, ..., Xg)=

2
= ¥+ 2020 X2+ ..+ Qa0 X, 9=

'=ﬂ11(-‘?1+ Db Ly, n)’+h(xa,....x,,).

Iy Q51 2
f1=‘i’—ﬂu( X2+, Xy ) .
a1

a5

213



D
Dopua fy NONOKATEALHO ONPLACACHS, H €8 AHCKPHMKHAHT PapeH ?l'- , TIe
11
Dy
Dy— puckpusturant f. Ha ocnoBauua peaynbTata aanaun 531, Dy = ot
1
4Te B TPeboBaAGCH NOKA3ATH,
533. JoxaseipaeTca Tax e, KaX 3aKOH MHepuu,
534, Onepauus (f, @), owesmno, AnctpuGyTmsha. ITosTomy gocra-
TOYHO MpoBeCTH A0XKA3aATeNBCTBO 1ASl KBAZPaTOB AHHERHMX dopm.

[ycTte
F= {4 taXg 4 o oo FGutpd®s @ =(Brxy - Boxa+ 1. 4-Brxg)?
Torpa (f, @) ={otsfrxy +otafors+ o Fapbuxs)® =2 0.
kS El ’ r 2 2 l
B35. a) 4x1°+x2'— 2, X =g g X —f—‘g' X3

.2 1 2
n=7n +§xa—~§-xs.

r 2 2
Xy = ¥y Fx ¥ +g X

I R
x;=%x1—}—§x2+%xs,
x;:-é—xl-—i—xg—j—%xs;

Q) Ty X"+ a3, k== % xy - % Xg —% x5,

.2 { b
Yo =-g X7 ety L

. 2 2 1
Np=—g X1 +‘§* ¥y +—3" Xg;

r ’ r r ’ 2 2
d) 10£" + 52" + x5, R

. 3 5
no2¥E V5

F # ’ ’ 2
) — 7xif 4 2xa% 4 o, xy = THtF
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B 26"+ 50’ +8x’,

2 1 2
M=ghdgadtgh

’ | 2 2
X2 =-g X1 -i-—gxz—gxs.
. 2 2
Xy =3 x;-gxg -3 xgl
[ ks ’ r 5
@) T — 20 7255, X = 7 %1 ——--K:z— Xa,
: 2 1 2
X=Xty ity
’ 2 2Yy2 2
= .Vﬁ Rl S V %2+ ]/b X3
» ’ ’ - 2 o 1
b} 15 465" — 2, =5 n—Fa—g

. 2 i 2
Xy =-3—x1 +"3-Xz +-§~x,,

’ !
fa =Xy —I-?

1) xr— g+ 3xa -+ Bxa?,

. ’ +3 4] s
Doxbxa—a —xg",

K) % b a4 802 — ki,

2
X3 —gxsi

-

1 1 | 1
n=gxtghtgatsy

-1 1 1
Xy == Xy +—2‘X3'—'§x3—5

Xas
x;=-=-§x1 '—'%'-"n 'i—%xs —71 Xy,
x‘;:%xi_%xz_'él"xs—F-é“h;
x1=—‘/—-— X +—5— 122 Xa,
by == V22 X3+ V22_ X4
x;= ‘gi Xy V;I Xa,

%= -V;—Exn— @x.;
X = Vf X + Vf Xa
x;=~-§— 1+ Vf- Xg,

, 1 } ] 1
¥ =y g Xy ey Xy e K,

: 1 1 1 1
M=—ghntgatga—gi
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1} xnf b xgd e =38, 1= 5— *1 5 2.
Fd 2
X3 = V__ 3 + VQ x'll

r ! 1
WEFhTgR Ty ST N
P l l i

X1 :—2 X —-—2 Ig'——2 X3 +“""‘2 Xy

Fd Fd r ’ r ! 1 l l
m) 4" —xa® 4 Ty’ — 3t 1y =3 ttgr +?xa +§x4

0) 5% —Bxgt+-8xst—3xd, 1, = 5 %1 % X3+ Xy + 5 £y,

| |
Xz ——2"xs +? Xy,

n ! s I I -’ ’
538, &) S ot g ()

b) ";‘ A P N R
FAC
= Vﬂ (%22 .o xp)
X =0y Giaxs L ik, E=2, vau, 1,
(@1, @i, - .., Qi) —06an OpTOroHabHad W HOPMHpPOBaHHaA (ywia-

MEHTAJBHARN CHCTEMA PeleH it Y¥PaBHEHHA

4o+ ...4te=0

537, x'* oS b X’QCOS i
1 P + .o xn - a

g r
i Haees Ta 1

538. Ecar Bce XapaKkTepHCTHYECKME uHMCIda Matpiubl A nemar pa
oTpesxe {a, &), TO Bce xapaKTepHCTHYeCKHMe uH¢na Matpruel A —AE
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oTpHUATENBHE NPH A > b B ROAONKMTeNLHB NpH A < a. ClenosaTessHo,
kpafpaTndHas Qopma ¢ matpaned A —AE oTpmnaTeabHc ompegensua
ape A > & K nonoWuTeAbsO onpegenera npu A < a. O6paTHo, 2cAH
xpagpaTRunaa dopma X1 (A—AE) X oTpWuaTeNbko oOnpegeseHa Mpu
L b d DONOMHTENRHO ONpeaeftena Npe A < @, TO BCe XapaKTepHCTH-
geckne uHCAa wmaTprubti A-—AE nNOAOKHTENBHH NpH A < a4 W oTpHua-
TelbHH nmpH A > b.

ChezopaTensHo, Bee XapaKTepHCTHYECKHE YHeMa MaTpuun A nemar
E& oTpe3ke [a, b].

639. CrenyeT u3 npeapitylledl 3afauM, nGo CymMMa ROJOKHTENbHO
onpeneneHueiX OpM NONOMHTEABHD OTIPEfeaeHa, CYMMa OTPHLATENLHO
ollpefefeHHEIX GOpPM OTPHLOATENBHO CApenesena.

540, lTycts A —BeltecTseHran HeocoGeHRAA MATPHOA; TOrda ATA
ecTe MZTPHLA NOJOMATENLHO ONDEeNEACHHOH KBaApaTHYHOK (opmal, KO-
TOpad MoMeT Ou(Te NPHBEfleHa K KaHORNYECKOMY BALY NOCPE]CTEOM Npe-
06pasoBalNi NepeMeHHBlX ¢ TPeYTONbHOH MaTpwuell B, awmewwed noqo-
MHTeNLHBE AHACOHAJMBHBtE 3aeMenrTH., Caegosatensko, A A=B8TH,
otkyRa (AB-YT AB~1=F, T, e. AB-1=P optoronancna u A= PB,
Ecnn P B;= P38, To Tpeyroapkas MaTpHua BgBIl € NOACKHTENBHOR
AMATOHAJBI0 DABHA OPTOTOHAABHOM MaTpHue P3P, 4T0 E03MOKHO
ToabKo npi B.BT1=E,

541. TNycrs A=P-1AP, rae P—oprorouaneiian matpuuna, A —
AMArOHAJIBHAS C NOAOKHTENbREMK 3AeMenTaMA. Forga B=P-1 AP,
rae V' A--Iuaronafehai MaTpRua, COCTABJGHHAA H3 APHBMETHYECKHX
3HaUYeHH KBAjJpaTHWMX Kopueit na sneMelros A,

542. TMonomum ATA=B% rie B—NoA0MHTEABHO CTIpefefeHHAan
cuMMeTprunan matpuua. Torna AB~-1== P oproronansda u A= PA8.

543, Dycte A=LR, rne L—nemas, R-—npasana TpeyroaoHsie
maTpuusl. Ilostomy A=LLT (LT)~1R=18C, rae B=LL7T —nonoxn-
TeALHC ONpejeleNHAaR MaTpHua, C=(LT)-1 R —npasan Tpeyroaeuan,

544, BTB={E++ AT)- 1 (E—ATY (F—A)(E+ Q)~1=
=(E—AYVHELANE—ANHEL A=
=(E—A-YE—AHEL A (E4-A)-1=F,
545. a) 445+ y5—2y5—8=0,
oy 7 1 e e A AN
-z = )
X —1 —2 2 —1 s
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1
b) 2yi—y3—yi+ 5 =0,

(

(5’2
Y3

#1

¥i1
Ha
CE]

¥s|’

: /1 1 1
) V3 V3 Ve
M1 11 1
et Ve TYE Ve
' 1 1 0 .2
U7V Ve
¢} 3yi--4924+3 V 6ys=0,
(L 2
V3 Vs
% ! 1 1 1
-G v v
3 - 1 1 1
V3 V2 V6,
8
d) _V;__y?‘l‘_ y2=0‘
(1 2 5 )
Y3 Ve
N_1f, I I N
AW Vs Ve V3
3 1 1 i
4 Ve V2,
&) yi—yri—yi=0,
oty
%1 V2 V2 1
(x,): H _ 1 0 (yg):
X3 ¥y 2 V2 ¥a
0 0 1
) i+u—yi—yi=0,
X —] ] 0 0 I 14
wl 11 1o 11 olly,
%3 Tyzlo = 1 o
X, —1 t 0 0 —1/ \u,
TJABA V

548, a) Uacrhoe 2x*4-3x4 11, ocrator 25x-—B.

b} Yacrnoe 3x—7, OCTATOR

9 G

—26x-—2

¥1

yz)i
UE

)



5847. g=m, p=—mi—1.
548, Ecan m=0, 10 g=p— 1, ecan m# 0, 10 p=2—m?, g=1,
549. a) (x— 1) (x®—x?++3x—3}--5;
b} {x+3) (224 —6x3 4 1322 —39x 4 109)— 327,
c) {x+ 1+ [4x2— (34N x+(—1+ 7} 8—-6F
dy (x— 142} [x2—2ix—5—2{]—9 4 8i.
550, a) 136, b) —1—44/.
551, a) (x+ 1Y —2(xL 1P-3(x--1P-+4{x+1)4-1;
by (x— 1P L5 (x— IR 10 (x— 1P - 10 (x— 12 5(x— D)+ Iy
c) {(x—2P—18(x—2)-138;
d) (x4 iP—2i (x + P — (1 F x4+ F—5(x4- 750
) (x4 [ — 21t em (x - 1 — 20072 (x - 1 —20) 1.

H 6 11 7
552, a) 7 —2}2+(x _2)3+{x ~—2)4+(x—~2}5 '
| 4 4 2
L e PR N T VN Ry
653. a) x*-+ 11x83-454% > 81x L 55;
by x%—4x8- 1 6x L 2x4-8,

B54. a) Ffi(Dy=18, [ (=48, ['{Q=124, F{2)=216,
fIV (2y =240, fV(2)=128;

by F(14-20)=—12—2{, F' (14+-2i)=-—164-8i, |7 {14-2)=—84-304,
Fro(l4-20y=24-1-30i, IV (14-20)=24.

585. a) 3; b} 4. 556, a=—"5.

557. A=3, B=—4. 558, A=n, B=—(n+1).

561. Oaa toro urem f(x) gzedufocs Ha {x— 1)+l HeoBxoznMo
R jocraTouno, ytobn f{l =ay+a; ... a,=0 v § {x) geminoce Ha
{x— )%, nna uero, B CBOIO GHEpEAb, MPH BHIIOMHEHWN ycaosua f(1)=0
HeolXOMHMO T AOCTATOWHO, 4Tobbl fi (x)=af (x)—xf" (¥) peaunnoch Ha
{x—1)*. Paccmatpueas [y (x) $opMaipHO Kak DOAMHOM A-fi cTemenH,
NOBTOPAEM TO JKe paccymjenue & pas.

562. a ects Kopedb {k-+3)-ii KpaTHOCTH, Fle R—moKalaTedk KpaT-
BOCTH & Kak kxopH# [''7 (4).

563. 31256%4- 108a5 =0, a 7 0.

564. b=9q%, 1728a%4>=0.

565. Tlponssoanas x"—2=llax@ L (n—m)a] ne HMeeT KpaTHHX
KopHe#t, Kpome Q.

566. [MonownB HanBonswnf oBGHA NeAHTeNb M B B paBHLM d,
m=dm;g, n=dny, noayyum yciosde B BHIE

(1) (g — my) "= m gt = b,

668, Ecnmr  x; #0—rwKopens {#—1)-it KpaTHOCTH ROMHHOMZ

m
apx™ - L apx *, 1o wMena agxTh, L., apxTk cocrasadioT pewenue
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OAHOPOAHON CHCTEME

Gitzy . b2 =0,
m121~l"m2?3+ . +mk2k =0

k-2
m; z,—|—m Baat.. —|—mk P2y =0

, Chie

A \
¥, CRAEOBATENLHO, MPOTIOPUHOHANLHE UHCAAM - — A
¢ (my) P’ ()

A—onpegenutens Banpepmonga,

568, Ecan f(x) neawrcs wa f' (%), To uacTHOE eCTh TOAMHOM nep-
BO# cTelenW co cTapwuM Kos(dunuentom 1/n, rae n—crenens f(x).
Tlostomy nf {x)=(x—x¢) [ (x). B peaynwrate anddepenunposanns
moaydacm {n— 1) f ()= (x—x) f" (x} ¥ T. 1., oTKYAA

T =Z=20 o ) — gy (r— gy,

O6paTHoe oueBHgHo.
570, KpathwB wkopens nonnHoma f(x)=1 —[—-';-1——!——:-:— LoMHed
OLTh TaKMe KOPHEM ero nponano;mm\
Fm=1+47 A -1- =f@&x)—

CrejopaTelbHo, €CAH f{x.,)—,f (xu)_(), TO x,,:(). He O 1e gpasercH
Koprem f{x).

571, Ecau [ (x)=(x—%g)* f1 (x), rae f; (x)—npoBuas panuonab-
nag $yukaHa, He obpawawniasca B 0 npu ¥ =x;, To HenocpeacTBenHOE
Autdepenunpobaine AaeT:

fi)=F (gd=...=f%"D{x) =0, 8 (xy) £ 0.

572. dynruns

i)
g =28 )~ L iy L2
YAOBAETEOPAET YCIOBHIO

g{x) =g (¥)=...=g" (x)=0.
Chepoatennto, P (x) = (x—x}?+! F(x), rae F (x})—noaunom, uto u
TpeGoBaNoch AOKa3aTh.
673. Ecau fy (x) f2 (xg) — Fa (%) f1 (x¢) He paBHo O ToxpecTBeHHO, TO
MOMHO CUWTaTh, UTO f (Xe) # 0. PaceMoTpuM apolryio pallkoRadbHYR

X x

DynxnHio 209 _Fal¥e) g, pe PaBHA TOMJECTBEHHO HYJAK H UMeeT
fixy  Fiixe)

KOpHeM x,. KpaThoeT 3T0TO KOPHS® Ha eftkiMIly BRIUE KPATHOCTA X,

K4K KOPHA TNPOMIBOAHOW, paBHOR '{’(x”z(l?a;]zz(x}h m', OTKYAA
1

CNPAaBeNRBOCTE JOKAIWBACMOT® YTRCDHAEHHA CNeLYeT HENQCPEACTREHHO.
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574, Tlycts xp—kopenb xpathocTH k& gaa [ (x})*—F(x) }" (x).
TorRa [ix;) # 0, n6o wHane x; G6uA0 Om ofwkm xopHem aaa f(X)
n F' (x). Mo mpenwmaywmek 3apaue X, GyAer Kophem KpaTHoctw k-1 gas
nofaunoMa f(x) " (xg)—7F (xp) ' (X}, cTENeHb KOTOPOTO HE DPEBOCKOOUT f.
CaegoBatenslo, B+ 1=n, kssn—1.

575, Tloaunom f(x)f {xp}=—F(xo) J' (x) ROnMeH uMeTb Xy HOPHEM
n-il KpaTHOCTH, T. £. ACAMKEH paBHATsCA A (X —xp)?, TAe A— ROCTORA-
Had. PagnomeHne Do cTeneHaM X-—xp HOCAE 3aMeHBl X— Xy==2 jaeT
(@ytaiz+ a2+ .. a2 a0y —

—{ay -+ 2ayz - 3ag22 - . ..+ a2t - L) ag = Az®,

npuYeM
ag=f(xg} # 0.
I aj a a
Orciofa ay=ot, ay= 2‘ ) seer Gprm———— . BaMennn =L =q,
2a, ap3l ag n! iy

noAyunM

P =ay |14 SETR Sy

676, Tax xax u(s, y)zé(f(x+ye‘)+'f(x—yf)} W oo, g)=

=*}r(f(x+ys'}—?(x—~yl'))‘ zakmoyaeM, 9To  cHerema =0, v=0

paBHOCHABHA CHCTeME ,f(x-|—y1]==0 f[x—yt.)_{) OTKYIA X} pi=2g,
2p -t zm Zp—— zm

X—yi=2y Hr=—— Y=g 3necw 2y, k=1, 2, ..., n—
KOpPHH MOJAKHOMA f({Z), HHARKCH R M m MeHAWTCSA HeaaBHCHMO OT 1 mo n;
677. a) x-+1; b} x2--1; e) B, ) =242 &) B—x4|;

fl x4+3 @ x2txd1; hy 2—2 ¥V 2—1; iYx+2% L
kY 2% L x—1; By x* 4+ x-1,
878, a) (—x— D/ () +x+2) fa (p=x2—2;
by =/ )+ {x D fa(n)=x41
¢) B—x)fiixy+(x2—dx4-4) fo () =22 L 5;
&) (1= 22— — 1) fa () =2+ 2;
e} (—xtx+N1f (x}+(x’+2x2—5x—4) fo (2} =3x+2;
9x—3

(H'——fa(x)=x—-l.
E79. 2y M, (x)=x, My (2} =—3st—x4- I
by M (x)=—x—1, My () =232 —3x—2;
—x2 1_ 9.8
C} Mg(){): x2+3. Ml (X]_‘—_-x—22x—2;
2 3 2_
O My == 2EEH gy g 2SI,

e) My(x)= 3x2-+-x—1 My (x)=—3£7 - 222 - x —2;
221



580.

581.
682,

683.

LW )= xR

fy My()=—x"— 32— 4x—2,

My (%) =x*4 653 14x2 152 7,
v S B3yl _37x—93:
a) My (x) = 16x }—337::—1—26' Ml{x]=]6x 53x3 37x—23;
by Myin)=4—3x, My(x)=142x 3%
c} My (x)=235 — 84x §-70x% — 2003, My ()=1 4 4x 4 10x2 - 2047,
1.
a) My (x) =092 —26x—21, M, (x)=—0 | 4452 30x -7,
by My ()=3x2 +3x2—Tx 12, My(y=—38x—6s2 x- 2.
a) 4x9—27x33-66x2 —65x - 24,
b} —5x7 + 13x% + 27x% — 130x4 7543 - 26652 — 440x -- 197,
n (n—]— 1} .

n(n-]—[} (n-{—m-—J}
.o —m—1)

M@=142 0 —n 20 A D (I-»x}2+...

222

_:_ﬁ(m—{—l)(m+2}...(m+n—-l)”£t_ m4+2)...(m-Ltan-—1} X

5885.

586,

587.

{n—1)! ] (:1——2)!
+m(m+|) m+3).. (mta—1)
7.3 TS

e mimA1 . (m4n—2) -
cof(—1n2 =01 1

a) (x+ 1 x—2)% b) (x4 B (x—4);

& (= 1P x+I(x—3) d) x—2)(x*—2x4 D)%
e) (¥ —xt—x—2)% fy (2412 (x—1)%

g (P L)
ald=x2f x4 1=+ 1)f+a2g
bld=x+1=xf+ (-} D g

o) d=1=(x+41)[+x%;

Dy d=1=03x} f+ x4 1) g

a) {(x— 1} (x—2) (k- 3);

b) (x—1—Dx— 1+ )+ 1—Dx+144

9 (x—i—l-——]/VE—i_l—f‘l/ V”Q—l)x
(oY Ty V),
(xFI+]/V2+‘+ ‘/V2_l)><
(x+1+]/V2+1 ]/V_z_:)




) k= V33—V D x— V3+ V) o4 VI— VI
x(+ ¥V 3+ V2.
a1 TT (4 cos E= DTN,
588. a) 2 1kI=I ( cos = )
. (2k—l)n
& 5"’( b ) Qk-—l)
b)2k];[l x4 (2k—|]n c)!_—[( )

om
689 a) (x— 1 {x—2) (x~3) (x—1—i}=
e (B i) x (24 L TE) 85— (34 176} x2 (234 170) x— (6| 6i);
b} (x4 1) (x—3) (x—4) = +F— 4t — 0% 4 164% 292 - 12;
& (x—NE 1 D=3 (1= x4 (1—2)x—1—0
590. a)y (x®++2x-1-2) (x*—2x 2}
b) (x*+43) (x* -3+ 3} (x* — 3%+ 3%

¢) (x2+2x+1+ V_2—2(x+1)]/ V2+’)><
(x2+2x+1+ V2+2{x+n]/
n-1
d) H (xg__zzn '§x {8k4 I}JT'_}_H 2)
fr=0

&) (—xVas24-1) (&2 +x]fa “a4-1);
n~1

(3k+1) 2
f) H} (xﬂ—-2x cos _3'5—"‘_')'

V2-+)

n
591, T Xz (x)-
k=1

592, a) {(x— 1P (x—2) (t—3) (x®—2x+ 2)=x® —9x®-1-33x? — 653
- 74x%— 26512,
b) (- 4r+ 18P =x%— (245 4 8754 — 37648 + 1132 —
—2028x |- 2197,
¢) (AN L2 =0 200 1 Axt 4B B - 2 -2
593. a} (x— 1) (x2); b) (xF 1P (241} ) (x—1)
594, xd—!, rae d—Hanbonbwui oOWHE genuTenb m H n.

m n
598, x4.Lo%, ecnw uyucha — ¥ 5 —HeseTHbie; i, ecan xots OHl

OfHO K3 HHX veTHoe, d oGosHaudeT HawGodbIUHA OGULME JenHTENb M H .

596. 1) Fp m(X)=xBFy 1, m (X}+Fy_1, m—1{x}, Otctona zaknw-

9aeM, No HHIYKUMW, YTO Fp, , (X} €CTe NOJHROM € HeOTPHLATEeNbHLIME
KoadipuiHeHTaMH.

2) TlycTe e—HexOTopuIX KOPeRb 9HCAMTEARA, OH ECTh Kopeith H3

eAHWHOE noka3zaTens ks=<n. Ero KpatnocTe AMA  YHCAWTENA pacHa
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[%] . @ AN InameHaTeNs [—"E—] + [”;m]. Kpathocte ana Fp, (%)
paBHa [{-] - [-—1}*} - [n;m] =0 naa 1,
867. a} (x— ¥ (x+1); b) (x— WP (x-+1); € ¥ —1, Tne d=(m, ),
698, Ofoanaqnm lo-——u (Xq)

v {xg)
au: f ()= {x—hg) (x—H}. .. (x—Ap-q). Toraa &; # Agnpu j # 0. Hanee,

d pasnoxum f (x} Ha AMHEHHEIE MHOMMNTE.

il

) 1
() = e 8 )= (D). () — R 0 0

B cuny yeaoBu® 3aatii M TOTO, 4TO & (xg)— AU () =0 (Xg) (Ay— A} #0,
HOAMBOM & (X} —A,v (%) AmeeT x, KopHem kpaThocT & > 1. Caegesa-
Teabho, #' (X)—Ahu' (x) umeer x, kopHem kpaTHoCcTH k— 1. Hanee,
u' (x) ] ‘ . ' '
F5a) = s O A" (). 0 () — A0,

Bee o’ (x)-—Ap’ (x}, j =0, oseBuano, we ofpamaores B O npH X=X,

' (x)
ChegopaTenbHo, f({r(x))) HMEEF Y, KOpHeM KpaThocTH R—1, uto o
TpefoBafoch AOKa3aTh.
699, Fcam w—Rorers noawnoma x* x4 1, To wd=1. Cregosa-

Tenbho, @t At L gipd i) Ly w2 =0,

600, Kopenw A monnHoMa x2—x- 1 yIOGBNETBOPRET ypaBHEHHK
A =—1. Caexopatentro,

Am_3n L33+ (— 1) — (— 1A (— PR =

=(—1}"— (=P + X [(—NZ—(—1)7].
[Tocnegnee pHpazeHHE MOXKET PAaBHATBCA HYMO TUMLKO B Cayuae
(—Iyt=(—11P=2(—1)%, T. €. eclH m, i, P— OLHOBPEMEHHO YETHHE
HAH OAHOBPEMEHHO HeYeTHLIE YHCAR.

601, xt 4 x® b= (¥ x 1) (k2 —x 4 1). MboxuTenn 5Td B3anMio
npociu, x2-4-x4 1 Bcerna apnferca geanTenc xIM - x3n il yIp+a
(3amava 599). QcTaeTcR BHIACHHTH, KOTAA HMEET MECTO ACAHMOCTH Nna
¥¥—x<-1. ToncraHoBKA KODHR A STOTO NONMHOME LaeT

(=117 - (— DA (—1DPA 2= (= 1) — (—[)P -} [(—1)7 (= 1) 7.
B peayabTate noayuntes (& Toabke B cayvae (— )% = (—1)P = —{—1)",
T.€. 4HCAZ M, p H N+ |—O0NHOBPEMEHHG YETHb¢ HJH HeveTHHe.

602. Ecan m we aenutcs Ha 3.

603. Hennmocts f(x)} na % L-xt 1 umeer mecto npe m=6n41 u
m=06n-+05.

604. Ilpy m=6n+2 n m=~06n14.

605. Ilpn m=6&1-1, 606. Tlppn m==06& 1 4.

807. Her, Tax xax nepsan A BTOPAR NPOH3BOIHLIE He oOpamaoTes
B { ORHOBPEMEHHO.

608. Ilpy m, B3auMHO NPOCTHIX € 7.
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609. Ecan f(x") geantes na x— 1, 10 f(1})=0 wu, caesopaTeanto,
f{x) neaurca na x— 1, oTeyaa cmeiyer, uTo f(x") feanTcs pa xi—1.
610. Ecan F(x}=] (x#) seautca ua (x—a)¥, 10 F' (x) =}’ {x?jnxi -1
ZeauTca Ha (x-—a)®-1, oTkyaa chepyer, uto [’ (x") xeawTcs hHa
{x—a)®—1 TaruM xe ofipason, }* {x7) jenmtes na (x—a)R—2, ., [~ 1yn)
peantca na x—aq. QOrcwopa  sakawuaeM, uto fl{a")=[ (aM)=...
L o= R=10a") =0 n, caeporatedsho, f(x) feauTes wa (x—a")®, f{x7)
REMATCH Ha (xP —am)k,

611. Ecan F (x)=/[, {x¥) 1 xfs (x%) Reauvcs na x* x4 1, 10 Flw)=
=f1 (N +wfs (1) =0 (w—xopens x* +x+ 1) u F {w¥)=fy (1} w?/s(1)=0,
otkyRa fy (1)=0, fy (1}=0.

612. [MoaunoM f (x) HE HMEET BOWLECTEERHHX KOpHefi HEUeTHOH KpaT-
HOCTH, TAK KAl HHaue OW Mensa 6w 3nak. CaegopatenvHo, [(x) =
= {f1 (x}]%3 (x}, TAe fy (x)—TNOAHHOM, He WMEIOMM{ BemeCTBEHHHN Kop-
neli. Komniekcuele KOpHR NOARHOMA [y pasnenns wa Jee Tpynnb, of-
HOCH KOMHNEKCHO COTIpAMeHAMe B paznwe rpynnel. [lpowaeenenns an-
HefiHBIX MHOMMTENed, COOTEETCTBYIOMHX KOPHSM Kaxneol rpynnm, ofipa-
SYIOT NONHHOMBL € CONPAMEHBWME KoadpuurentaMn Wy (x)4 Py (x} 0
WPy (x)— s (x). Cnenoparenbho,

Py=vy )+ (x) n f{x) = (fod)® + ()™
1 1

8123, a) —x1, —xg, ..o, —X D) 71 PPORREL }:;

€) Xy, Xg—a, ..., Xp—a; d) bxy, bxg, ... Bxp.
614, A=46. 615 L=—3. 818, F+pg+9=0 817, a}—2a,.
618. xi:__+2:—n lh, i=t%, 2, ..., n, e,

1 ]/'12(n—1)a==_24na,
= at—{

619. [Tycte y= Ax-+ B—ypapneane nckoMoli npamoit. Torza xop-
Hr ypaetennn x?-bax¥ f-bx?4ex+d=Ax-- B ofpasyier apudmernuec-
Kyio nporpeccrio. Haxoaum ux, coraacho aajave 618

Xj=— 4-;-2‘; , i=1,2 3,4,

h—'— V9a2—24b 3&3
Orewona

A — == x1 x5 (x93~ xg) +xaxg (x4 2y) =
— at 9 94 a f___l 4o £=as—4ab
% 4 NG 4 2 8 '

d—B =x1x2x3x4=ﬁ (366 — 11a%) (4t 4 a?).

rae
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CrepoBarensHo,

_at—dab-{ 8¢ . )
A=t B= d—wm(?.ﬁb-lla } (46 + a¥).

Toukn nmepeceueknsi GyAYT BEIIECTBEHHBIMH ¥ He CTHBAIGLIHMHCS,
ecan 3a*—8b > 0, 7. e. ec/iu Bropas npoussoAnan 2 {6x® 3ax 4 b) me-
HACT SHAK NPH H3MEHeHMH X BROMbL RewecrBeHuofi ocH,

\l

620. ¥—axi41=0, rae am®EL
8y L 1) (3 g} B ke U
621, (—x+1)P—a(x*—x)=0, @ @ —ap "
622. xP—x=x{x—1}.. {x—(p—1)).

823, (p—1) | =—1 (mod p) (cst. 3apauy 53).

1 4 9
624. 3 Ty Ie Ty TIeTS
Y ==ty =g te—9
2 —~24i, —2—i
c) x—1 +2{x—l)+2(x+‘)

d 1 i i | i,
) fx—1) dx+ 1 dx—i ' d(x4-0)’

1 | e e? 1 EI/E.
el?(x—-—l ‘x—s+x—e'3)’ E=—3 2"
N e T i G
b 16 (x—l—£+x—-l—}—i+x+l-—£+x+l+t')'
n-1
1
3172;{38—, ak_cosg—k——l—:m %‘
k=0 k
n
I e (28—NDn . . (2k—Dn
hy —— = T L L
} ¥ , M= Co8 ~ 1-f sin ——
"-C£(—m ’ (=1 -rehtt
DR E—*—k""»
=0 k=-n
y o {(—1yk— 151112"!2:'::
k) _E —1
g x—cos 2 2n n

—

625,

1.
R TPy R yram L
I 1 1

b) $(x+1) '!(J~r~-l)+4{x--1)2 } 4(x+l)""
0 3 4 v 2 .
(x—1p k=12 e~ (x+l)“_x+l+x—2'
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626,

n=1 q -1
| t‘,‘k ) €p
9 F[;gu et Y kz- x——sk]’

83=C052——|—iai Qk_’";
n n(n+1) an4+1...(a4+m—2)
1.2.. . im—1
€) 1+xm—l+ g +s - x(m ) +
m mim+1}
T 1.9

"l"“_x]nl {l——-x)" J.‘l‘(] x),,—g—]*
mim4-1)...(m+n—-2)
2. {n—10)
l—x

fi1
1 aop (L. (n-}-k-])
D (—4a%)" §0(2a) * Y

vt

1 1 _
*[emrater)
Z {2a)% - kn(n‘l‘]) (n+k—‘])

g} (4&2

1 |
x [{a—i’x}"‘* I (a+£x1"-*] ’
]
& (xk) g () I Oe)—g (i) £ (i)

2 2;4 U7 (xa) |5 (x—xp)? {—2‘ U 1ead® (6 —xp) '

| x+2
A Yt 3(A2+x+l}

[ 1 .
b) 8x—2) _S(x--|-2)+ 20t 4"
I X2 1 x—2
8 L+ 2 8 P oxf2

¢

| ! 1 2 .
9 r3(x2+3x+3+x2-3r+3_x2-+3)’
kim+-Yin 2kmn

n —
o 1 1 +22 x cos S 1 coS realll
2!1—‘(—! x—1 - kT r
k=1 ——-2::cos-—-—2n+} 41
2k (m |- n 2bmn
f] (— 1) 1 +2 Zﬂ‘ X €08 on 1 +CDS a5 T ’
2kl k:ix x4 2x cos anl -1
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kn
n—1 xcos——--—- |

! l
& I | x—1 I+ 2 kn !

=1 X1— 2xcos~—-+l

o8 (2k—l)mn_st( —H2m+n

1w P 2n
h) }?Z T—1= i
2n

k=1 x¥—2x cos +1

(—D*.
b {n! + E (n1&) (n—Ek) (x24-£8) °

x—1 X1
627. 2) — 4(x—|—!) +3 x%-l IREACES R
I 6y 42 3r4+2 |
b) _?+x—l—l +(x.+l)*_ x+ 1 (EFrir1E’
1 3 | 3
V B B0 T HBeFE BT
+ i ] [ .
TELh T ATy
1 1 2n—1 2n—1
4 E?i'f[(x-l)ﬂ"‘{xw)%_x_x b ]‘I‘
| n=l smg'ﬁiI ([—Qx cos-ii)
+n2 kn 2 +
k=1 (xz—QxCUST—[-I)
el n—sm’—kﬂ—(nv—lj) X cos.k—;t

+n42‘ - km

x* gxcos——i—l

2) @ {x),  b) X’ (x}—nep {x) 0 g (x)]2—g {x) ¢" ()
pix) P (x) (g (x))*

629. 2) 9; b) (;f)?)+$({;)l) —[:- g 17,

630. —2 _a.

631. a) f(x}—x+l+24x(x (x—2) (x—3)
by F(x)= —x' 4+ 48 —x2—Tx 15
O [ (0= 14+g (= H— g (— 1) (r—9)
e (= 1) (4 —9) (x—4),
f(2)_1§8—9-.l 4106 ... (V' 2=1,4142 ...}
945

628.
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d) Fix)=x"—0s2 21x-8,
632, a) y= —-;—{x—2}(x—3} (x—4)+
—i"% = NEx—=PEx—)—2(x—D -2 (x—h+
—:]2- x—1)(x—2) (x—~ 3= —%x“—]— 10x3—§3§x—|—]5;

b) y:-%15—(1—£)x-x2—{1+f)x3]-

n-t
633, fg="T1 L% (1_ictgﬂ)xk.
2 2 n
k=1
- 1 | : 1
Il L — J— ]
6. fiy— 3 =D 1 el
rol (X—Ep)nrEg o 1—xep
n
|
FO = 3 i
k=1
635, Tonomum @ (x)=(x—x) (t—xa}.. .(x—x,). Myt f(x)—
NpOM3BOAbLHEIA MOAHHOM He BBlDE (7 — 1)-ii cTenerH, y1, Yo, ... #y —
ero 3HadeHHR NPH X=Xy, X3, ..., X TOTAQ
n
ittt .- +¥a Y29 (xa)
Xpl= = r .
Fx) n kz;', &0 (v — 1)
B cuny NpouaBOABHOCTH &1, H2, ++.1 ¥

QL) _ 1
¢ e} {ro—x)  n°
PaceMOTpHM NORMHOM
Fix)=nlpix)—¢{)]—(p—x) ¢ (x).
Crenenb ere meublle A, H oH o6pawaerca B O npr x=x, X, ..., X,
Cregosateasno, F{x)=0. Pasnoxum ¢ (x) 10 creneHam {x— xg):

P {x) = Z op (x—xg)¥.
k=0

n
Hineem 2 (1 -—k) cp{x —xg)2=0. CrefoBaTENbHA, Oy =Cy=... =0, ,=0;
h=1
Pl ={x—xg)" e, xi=x9+ V"‘fu‘
" L}
§F__ "'!':P (x) N ~1
636. ¥ = ; Tarprarak CpaeHenpe KoshdHukeHTOD Npu A%

paer
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"

3 %)
~% = -1
637, xn - F—ag 0d’ CpasHenne xo3puyHEHTOB OPK x#

Raet
xﬂ—l
2‘, o0
1 x ... x871
n n-1
1 x P
638, “"=2;"2 Yghpeo TRE A= | 3' R Ag;—anre-
k=1 -1
1 x, ... xn

GpaHueckoe HomoJHeHHe 3feMenta £-A crpoku m (4~ 1)-ro croabua
onpepeautens A.

n—1 1 n n=1 7 A
y ! k&
f(x)—tgoﬂx’ KEI.W:I:LO Aprt — lykT.

rie Ap—onpeneuTens, [oayuawmpicd 3 A zamedolt 3/MeMeHTOB A-{t
crpoku wa 1, x, ..., x#*~1

Briucaexne onpefeantenell Agp m A wax onpepeanteneii Banaep-
MOHZA AAeT

Ap _ G—x). (o) (X—Xpaa) ) ¢ (x)
AT (p—xn). . (Kg—ap—1) (e —Xgpn)e o (Xp—Xad  (x—xg) g (xg)°

FEe @ (x}==(x—xp} (X—xa). . . (£ — ).

Orcoaa f(ﬂ=2(—;~%, 4To H TpeBoBanock [ACKA3aTh,
— —1 —n4-
699, f(x)= 1+, x"‘ ’)+ L Ex=D. nl(x ntl)
840, f(v)=1+ “*‘”h fﬂ—l)l“‘xQ(x—l}Jf_m
ez el (x—ni )
nl L)

641. f(x}_l——+2" (2‘_2}-{- .
L 2Ox—2) . (2x—dn i)

e o)
642. ,f(x)=1—"_'-{-(‘_‘;!(”_2)—...
—D(x—=2). c.{x— |
o ”,, ) r)tl (x—nt 1)
_al—~{1—=x)(2—x)...(n—2x)
- nlx *
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643, f (x)==xP-2,

_v@—ek = — ) (F— g} (f—
G644. f(x)—q](ﬂJ(Ta) y The @ (x} (x xl)(x xa)a B .{x x_.,).
645, Mwem f(x) B Blge

f{x)=Ao+A1x_lm+A3(x_m)(lf;m“”—}—.n
x—mi{x—m—1...(x—m—nt1
g, Em ). +D)
rae s, m-+1, ..., P1-4n—ueade 3Aa9eHHA X, IPH KOTOPHX MO yeno-
BHIO f(X) NpUHUMAeT lenHe AHAUCHHH.
[Tonaras nociegopatedbho x=m, m-1, ey M-}, TONYUHM
paBexcTBa Ads onpefiereHnn Ay, A1 ..., Ant
A(I:f{m)r
k kik—t
Ak=f (m'—‘rk}—Ao_TAlH—(l':-Q—‘-‘} Ag‘—;..—kAk..,j:,
k=1, 2, ..., n,

¥3 KOTOPHX caelyeT, uT0o Bee KoabdHumenTnl Ag-—ueane. [Ipyw umemwix
aHAuEHUAX X BCe caaraemule f(x) ofipawialorcs B GHHOMMANLHRE KO-
HUKEHTH ¢ HeMIbIMit MHOMHTEMAMH Ag M TOTOMY SBASIOTCH USABIMH TH-
chamr. CahenoBatensio, f(x) NpHHHMAeT uedhle 3HAUEHHA NPH Meanlx
3HAvenUAX X, wTO U TpefoBanoch NOKASATE.

646. [Moanuom F {x}=F(x*) crenenn 2n npuHumaeT UEAHe 3HaYeHHs
npr 2n 41 snaveHusx x=-—n, —{g—I}, ..., =1, 0, I, ..., n
M B CHAY Dpefuiymefi 3aNaud [IPHHHMAeT HeALIE 3HAYEHHA IPH BreX
ueHX IHAYESHMAX X,

647. 0,51x--2,04, 648. y-:-.;,- [0,55x% + 2,35x 1 6,98].
649. Toxcrapke -‘-;— B f(x), NOAYUNM Foc/Ae YMHOMEHHS Ha g%

agp® +mpt g ot g ypgt gt =0,

OTKYa agp" JEJNTCH HA , 2,¢" Heanrea Ha p. Uncna p w g BaaumHo
nmpocTe. CnefoBatenbho, &, AGAHTCA WA §, @, IeAuTcs Ha p,
PacnofoxuM Tenepb [ {x) No crenenamM x— m:

Fi=ay (x—mt oy (x—m)P=14 ., £y (x— M)}y

Koapbyuuents ¢, ..., ¢y — USALIR YHCHE, TAK RAK M— Ueace; ¢, = f (m)-

TToactasun x=% , MoayunsM

ag(p—mg)t+or (p—mg =t g+ Feaer (p—mG) g7~ opgn =0,
OTKYAA 34KAl0YAEM, 9TO (g7 JeJHTCH Ha p-——mg, CACAOBATEdbHG,
Cp=fm} neautcs na p—mg, n6o ¢ ¥ p— Mg B3AHMHEO TIPOCTRI.

650. Ias npumepa 8} gaem noipobhoe peliende.

Boamuxnele 3uauenus pna g [, —1, 2, —2, 7, —7, 14, —14.
Hna ¢ Tonbko | {3naK cyMTaeM npiRCOSIHHEHHBIM K WHCAHTEND).
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f{1)=—4. Caepopatenswo, p— I foA%Ho OHTh geanTenem 4,
O16pacupalorest BoamoxuocTh p=1, —2, 7, —7, 14, —I14. Ocraerca
ueneiTaTe —1 B 2.

F(—N £ 0; f(2y=0. Eaunctsennsft panHoRa bHBIH Kopeib ¥ =2,

|
by x3=—3; ) x=—2, xp=3; d) xpe=—3, Xp=m——}

as, ~SihL2s 9y -3

h) pauMoHadbisIX KopHed Her; iy —1, =2, =3, +4,

D ogi W n=r=—o; ) r=xe=1, 5=tg=—3
m) £y =3, xa=Yg=xy=xp=—1, n) xy=xy=sxy=2.

651, [lo zapaue 649 p ¥ p—gGg—OmHOBPEMEHNO HeYeTHEE YHC/A,
CaefoBaTeNbHO, §--92THOE YACJAD H HE MOMKeT paBsHATBCH eJHHHOE.

652. Mo 3apave 649 p—xyg==E1, p—xyg==21, oTRYZa
(xg—x) ¢=+2 nan 0. 3naqenwe O otnagaer, Tag kak ¢ > 0, 13 # ¥y
TNonoxus ZAA OAPEAeNEHHOCTH Xz > X;, NOAYYAM {¥g— X)) §=2. Jro
PABEHCTBO  HEBOBMOMKHO NpH xp—xy > 2. Tlosocxam  Teneps, wrO
x3—x;=1 uan 2. EquncTeenio Bo3MOMHBIE 3HAYEHHS AlA p o g, FPH
KOTODHIX  BOAMOXKHO  paBeHCTBO (¥3—x3) §=2, ecThk p=xq-41,

q:ux pl OTKYAZ ENHHCTBeHHAN BOIMOMKHOCTL A/ PARHOHAJABHOLO
2 — X1

1 x+=x
KOpHA %:.xl --|—E :% , UTo H TpefoBaoch 10KA3aTh

653. Bunoanen npushak Duzenmtefina:
a) gna p=2; b) ans p=23; ¢} ANA p=3, NocAe Pa3ioKeHHa no-
JHHOMA RO CTeneHsiM Xx— 1,

8654. X, (x)=(x—1)7~1 +—"I’(x_|]p-2+

28D ity

pip—=1) ... (p—2+1

Bce wosdpdunuents Cp= 1.9,k ’

kscp—1, ne.

anrcq ua p, 6o kI Cp=p (p—1)...{p—~k+ 1} neantcs na p, a k|l B3anmno
npocro ¢ p. TakuM ofipasom, gan X, (x) nocne pasioMeRHS No cTe-
neHsaM x— | BwMoAHen Npuanax fsedmTefHa 148 OpPeCTOro 4ucaa p.

655. [To weaykumn, (y-+ l)pm -1 Ey”m {med p), oTkyaa y”m =
m—=1 m m=1
=4" X aW+l) (modpy n X nlg+l)=¢" " (mod p),
T. €. Bce KosMpHIMEHTH, KpoMe CTapurers, Aeastca Ha p. CpBoGoaHH#

UNeR pasen Xp,,, (l)=p.
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856. HonyctuM, @to noawnoM npeBoguM: ()= {x) 1} (x). Torna
ofa MHOMMTENS MMERYT (enpe KoxphHouenTsl H cTemenn HX Goawwe I,
78R Xak f(X) Do ycAoBHIO He HMeeT paunoanbpnx Kopeeil. [MyeTe

@ (x) = byxk Fbyxh =10 b by,
V(R = exn—t 4 e,

b==2 mz=2 k+m=n. Tak Kak bpcp—a, NEJHTCA HA p W He Je-
ARTCA HA PP, MOMHO npdHATL, YTQ by AGNUTCA HA P, €, HE JeJHTCH
Ha p.

[Tycte by — nepewiii ¢ koKW xoxpduinHeHT @ (%), He geasuviica va p,
i==0. Tago#t wmatigerca, Tax Kax a,=0byc, He AenurTcss ua p. Torpa
Gt i=biCnbi t1Cm—y-F ... HE [RANTCH HA p, TAK Xak b;c, He fle-
ARTCH Ha p, a b;py, bigs, <., geadTcA HA p. 3T0 NPOTHBOPEUYHT YCNO-
BHIO, #0o mt-}{ =2,

657, Pasnoxus f(x} Ha HEMPHBOIMMEE MHOMHTEAN ¢ UEABIME KO-
dauxenTaMi, PacCMOTPHM HeNpHBOJHMBIY MHOMHTEND @ {r), CBOGORRBIA
yjieH KOTOPOro feaHTcs Ra p. Takolfl Hafigercqa, Tak Kak &, peauTcd
Ha p. YactHoe oT penenna f{x) wa ¢ (x} o6ozHauum P (x). [ycre

P () =box® - byx7 =14} b,
Vi) =coxt o=l doy

W b;—nepemit ¢ xonua Kosbduunent @ (x}, ue ZenAUHICA HA p; & He
NEJUTCR HA £, TaK K&K G, =0 He geautcH ha pt

[Moatomy ap+; =5y +b;410p— 1+ ... HE JeNUTCA HA p, OTHYNA CJAe-
ayer At+ieZ k. Cheposatedvdo, mz=mthti—bk=n4i—k=n—-~k,

658, x, xJ+1, x*4x-1, x3xd-1, x¥4x24-1, L x--1,
At ], 2 xS d-x¥ e -1, ], BB, xS x
R N ey T o IIPL SL L B LRy R RS R R S e o

858, x, x4-1, x—1, 241, x24x—1, x2—x—1, xP—xi1,
e x- 1, Xt =2 1 xP—x2 x|, X —x—1, x¥—x%t x|,
X —1I, B 4atyx—1,

661, x* —6x34-2x2—dx 4 S=(x4 D) {(xV - x>+ x4+ x4+ [} (mod 2},

X% —Bx% - 20 —4x4- 5= (x2 - 1) (x®—~x— 1) (mod3).

CoMROMHATEAN HEMPHBOLHME [0 COOTBETCTRYIOULIM MOAYIAM, HX CTEHEHH
pasInYHp.

862, xP-1— 1= J] Xu(t}==x—1x—2) ... (x—(p—1)) (med p).

dip-!

B cany OZHOBHAYHOCTH Pa3/IOKeHNd HA HellpHBOJIMMEIE MHOMHTENH, BCE
nofiuioMbl Xg4(x) npu 4| p—1, paznararcd Ha JHHeHHbIE MEOXKHTEAN.

663. [MeppoobpaznuiM  HopHeM 6Oyaer mMofoll KopeHbs ROAHHOMA
X.P"l (x)

684, Ecam fixt+ay=Ff(x+bh 70 f()=f(x+)=F(x4+2)=...
cor =f(x+(p—1t)e), rAE ¢=b—a. Ecan bFa (modp), 10 0, ¢,
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2¢, ..., (p—1ic COCTABAAIOT BCE BHAEMEHTH NOJA BLIUETOR, TaK uTY

fy=Ffx+1l)=...=fx+p-—1).
665, [Tycte ¢ (x)— Henpueonumefl mMHoxuTeab f(x). Ero crenens
Goarwe 1. Momwnomum @ (x}, ¢ (x+ 1), ..., p{x4-p—1) Bce wenpueo-

AHME H RedAT f(x). OHR He MoryT 6bITE RNONAPHO PA3THYHB, TAK Kak
f(x) me MoMeT DEAHTECA HA WX NMPOH3IBEAEHHE, CTeNeHb KOTOpOro == 2p.
Caegonatencro, ¢ (x)=¢ (x4- )= ... =@ {x+4p—1). [TosTomy @ (x)—
— (=0 npn x=0, 1, ..., p—1, TaK 4TO CTENEHb ¢ (x) HE¢ Menbule
P flx)=q(x).

666. a) f(M=1, f(l)=—1, f{—1)=—1.

Ecaun flx)=¢ (x} (x) ncreneusr g 0)< 2, To g (=1, g(l)=
2= 41, p{—1}=£1, T. e. ¢ (x) 3anaerca opHel n3 Tabamw

x |9

-1 1 1 1 1| = —1 -1 —1
0 1 | —1 | =1 1t — 1 1 —1
1| =1 | =t 1 1 | 1 —t -1

Flocaegrne 5 TaGaHI MOKHO BHODPOCHTL M3 DACCMOTPEHHA, TAK KAk
nocnenkHue 4 ONpenesfioT MOJANHOMBE, OTAHYAKIMEHECH TOABKO 3HAKOM OT
NOAHHOMOB, 33JaHHBIX MEPBBIMH 4eTHIDbMA TalaulaMe, YeTBepTad mKe
onpefenaeT NOIHHOM, TOMAECTBRINO pasHué ennAune. [leperle Tpn falor
CAENYIOWIHE BO3MOMHOCTHE

pl)=—(x2-}x—1) p)=xt—x—1F x)=22—1.

HientTalusa TOCPeACTBOM AeneH)s AaioT:

f)=(+rx—1{x*—x—1).

b) Henpueomum; ¢) nenpusoans; d) (£ —x— 1) (x2—2),

667. Moannom xt L ax¥--bx®.-bex4-d, ne uMeow il pagHOHAALHEIX
KOpHel, MOMeT ObITh pa3zfsoken, B clyuae NPHBOAMMOCTH, TONBKO HAa
MHOMKHTENH BTOPOH cTefleH ¢ MeNBMH KOMpDHUNEHTAMH]

tad bt toxtd= (x> hx-m) (x4 ux-Fn).
Uucno m, OMEBHIHO, A0AMHO OunTh JAeautenem d; mn=d., CpaBHeHue
Rosdxpunnentor npe x¥ o x gaet A-+p==a, nAtmp=c.
c—am _ cii—amt
n—m d—m?

Ecau m# n, 10 b= , 4TO H TpeBoBaAGCH AO-

KazaTkh.

Ecau me m=n, 1o d=m? c=am. B 3toM cayuae & s p onpe-
BeNA0TCA K3 CHCTeMbl A-fp=a, Ap+2m==5b

G668, B cayuae npuRoAHMOCTH HeoGX0/HMO, 4TOGH

X faxt bt Lex? - dx e ={x2 + A m) (X3 A a2+ Ax+n).
KosdhdniuneiTe MHOKBTeNeR J0M%HE LTk LeNbIMH,
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Cpaspesive woshduuHeHTOB 28T mui—e, OTKYNA CJABIYer, uio m
ecTb Aeanteak e, Hanee,
L:A=ua,
fh -mh" = d,
m4-AN A" =B,
A mA =c,
OTKYRA
mA"—nh' =d—an,
A (A" —nh") - m —nh" =cm—bn
H, clegoaTeasHo, (d—an} A+ m*A’ —nrh"=cm —bn. Pewan ato ypas.
HEeHHe COBMeCTHO ¢ A+ A =a, nh+mi"=d, noayuum

am®—cm®—dn -be
m*—n? L ge—dm
070 M TPeGoBAAOCh JOKA3aTh
660, a) (x*—2x 1 3)(x*—x—3); b} renpuBoguM;
¢) x2—x—4)(x*+hxr3-3); d} (x2—2x-42) (x* 324 3).
670, 1) X md—mxd 1=
=) (=t (4 ) B — (m 1) x4 1y;
Db mt—(mL 2 x+ 1=
=(x—1) (20 (m-f D) e {m 1) x—1);
3) xStxt1 = (x4 x 4 1) (P —x24-1);
4) K0 2x e x ) = (2 x— 1) (P —x3 1)
By 8 243 x4 1 _(xﬁ—-x-rl){x3-i-x2+2x+l),
6) xf—43 8L =t —x— (B2 —2x— ).
871, Inn npusosuMocTi nogutoma x*--px?4 g HeobXoJumo ¥ A0-
CTAaTGUHO BHIMONHEHHE OJHOTO K2 J1BYX yCaoBAil:
a} p?—4g eCTb KBAAPaT PALHCOHAALHOTG YHCMa;
b} ¢ ecTs KBagpar paUUOHAJLHOTO YHCAA ¢, 2UL—p eCTB KBagpar
paiHOHANBHOTO Yucaa A,
872, Ecan  xd4-axdba24oxtd = (224 pax 4 q) (224 par 4o,
TO, TaK Kak p;-+Pp=0, MOXHO 32NUCATD:

si4axd bt d-ex+d= ( xz—}—%ax—}— -g«)z— (ELE-.EE::—]-‘?_‘:Q':EE)Q'

b=

tae A=g;4¢a. OTcl0ma chepyer, UTo BCNOMOraTedbHoe ®yGHueckoe
YPABHEHRE HMeeT PaUHOHaJbHLIA KOpeHs A =g+ Ga.

673, flycte f(x)=@ (x) ${x) v @ (x}, ¢ (x) UMeT neasle Kozdu-
npentel. Tak kak f{a)=—1, 10 moaxuo Bmtb @ (a)=1, ¢ {a)=—1
uan ¢ {a)=—I, P(a;)=1 n, cnegosatennuo,

¢lap+bley=0 i=L 2 ..., n
Ecxv @ {x} a { (x) 062 HeRocTOAHRME, TO cTenens ¢ (x) -1 (x) Menblie
n, OTKYMa cOefyeT, 9t¢ §{x) + (x) =0 Toxpectsenno, Hrak, ZofxHo
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6uTh f(x)=— [P {x)]%. DT0 HeBO3MOXKHO, TAK KAK CTApIAH KosdKpn-
LAeHT f{X) noaoMuHTeacH.

674. Ecnn [ =) p(x). 1 @ad=ve)==+1, 78K Kax
flap=1. CaejopaTenbHo, €cAH § M W HENOCTORKKEIR, § {X) ==+ (x) TO*-
NEecTEEHHO H

f () =[g (0)]*
D0 BOSMOWKHO TOJbLKO TPH YeTHOM 7.
Hrtak, €AHHCTBEHHOE BO3MOMHOE PA3N0OMKEHHE eCTh
(x—a1) (== a3) ... (=g} 1=[g (x)]%.
Qrciofa BBIBOLHM, C4HTaf craplsnii kosddruUPeHT @ (X) NOROKUTEND-
EbiM, YTO
P+ I={x—a)) (x—ag) ... (t—ay-1).
@x—l=(x—ag{(x—aq} ... (x—a,).

(llng Tore YTOGH HMETH NPABO 3aNHCATE HTH PABEHCTEA, HYMHO W3Me-

HHTB HYMepasmnie umcen ay, &z, ..., ;) W, Hawoneq,
(£ y) (x— By} + (¥ — 1) — (¥ —ag) (X— 8. . . (¥—a1p) =2.
MoaoXeM oy > @3 > ... > dy—y. [JOACTABHBE B NOCAELHeE PABEHCTBO
n
x=a, R=1,2, ..., 5 nonyuum

(Oag — ) {Ba —8p) . . . (Aep—Bpmy) =2,

1
T. €. HHCAO 2 J2IKHO pacKTaIMBaATRCH N ~§- LEABIX MHOMUTENEH, pac-

it
NOAOHEHHEIX B NOpAAKe BOIDACTAHNA, -f. cnocoBamn. Sto BO3IMOMHO

TONBKO TIPH %32, I=—2.(—)=1!.2, 1 npu -;;=1. 3TH ABe BOIMOK-

HOCTH H MPHBOAAT K ABYM CAy4afM JPHBCAHMOCTH ROAHHOMA f(x), yno-
MAHYTBIM B YCJAOBHH 33ajauH.

875. Ecan noawnom n-ii crenenn f(x) npy n=2m i n=2m 41
NpHBOAMM, TO CTENeHb ORHOTO H3 €r0 MHOMHTENeH @ (¥) ne npeBocXoAuT
m. Ecau f(x) npunaMaer 3navenus £ | Gonee gem npH 2m ueswx 3na-
YeHHAX HePEMENHCH, TO ¢ (r) ToXe NpHHHMaeT 3HadveHnAa =1 npu Tex
Me aaueHWAX nepesedxofi. Cpendm 3THX 3HaueHBH AR ¢ (x) HaigeTcs
gonee yeM m papHux -+1 war —1. Ho B rakom cayuvae ¢ (x)=--1
Han —1 TOMaEeCTBEHHO,

676. [TonuHoM f (x) He HMeeT BeWeCTRENHBIX KopHeR. CaenoBaTensno,
eCNH OH TIPRBONHMM, €50 MHOMCHTENH 4 (X) W W (¥) He JIMEIT BEWECTBEH-
HLX KODHEH R MOTOMY He MEHSIOT 3HaKAa NPH BelleCTBeHHLIX IHATCHUAX X.
Moxkuo cyurats, ut0 ¢ (x} > 0, Y (x} > 0 npH Pcex BeuwleCcTBEHHHX 3HA-
wepnax x. Tak Kax f{og)=1, 10 ¢ (ag)="y{ap)=1, k=1, 2, ..., n.
EFenu ctenedn @ (x} [Man P (x)] Menpwe 7, To ¢{x}=1 [naa ¢ (x}=1[]
ToMAECTEEHHO, UnejoraTeLko, CcTenedn ¢ (x) H {{x)} papnn n. Torna
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px}=l+a'x—a).. (x—a,), YPW=1+B(x—a)...(x—ay), Tre
i B— BexoTopee wenne wuesna. Ho torga
fy=x—a) . . (x—a)* 1=
=14-(@+P(x—ay) ... (r—ap) b (x—ap)®. . . (x—ay)?
Cpasnenne Koadduuuenton npn ¥ w mpa x" naeT cHCTeMy YpasHeHnH
afp=1, x+f=0, ne pmeowyw ueanx peweHuil. Creaobatensuo, f (x)
HEIPHBOAHM.
677. Myets f(x) nprHumaeT aHayewwe | Godee Tpex pas. Toraa
f{x)—1 wmeeT no KpaliHell mepe weThpeé UENHX KOpHH, T. €,
FO)—1=(x—ay) (x—a3) (x —ay) (x—ag} b (¥),
TAE g, &a, Q4 ¢y H Ko3bHLHEHTH DOAHROMA A (X) CYThL LeJBle YHCAA.
[TpH nednlx awaveRMAX X BupamKeHHe {(x—a)) (¥ —ag) (Xx—a5) (x—ay)
ABASETCA MpOM3BEACHHEM PamTnunbtX mexny cofoli ueqmix uwrcen. pa

H3 HuX MoryT paeHatecst -l @ —I, ocradbHple fBa OoTAHUHM oT + 1.
CheaoBaTensno, HX OPOHIBCACHHE HE MOMKET pABHAThCS NPOCTOMY HHCAY,
B vacTHoctH —2. Hrax, f{x)— |3 —2 npu ueanXx 3HauveHHsx x H,

caegobaTensno, f(x} 7= —1.
678. [Tycre f{x) =g (x) P (x). OnuH Ha MHOMHKTENARH @ (¥} HMeET CTe-
n

n
5 W NDHHHMART 3RAUCHHA + 1 Gonee uem NpH — NEAHX 3HAUe-

NEHb < 9
n
)
Gonee Tpex pa3 M, B CRAY pesynnTaTa 3agavn G677, He MOMET NMPHHMMATE
sHaveHnd —1. Hrak, @ (x) wan — ¢ {x) npuArMaer axavenne -1 Gonee
uem % pa3 u, CAeIOBATENBHO, P (x) HaH — @ (x) pasue | TOMNECTBEHHO.
ChenepaTensHo, f{x} HenpuBoaHM.

¥ ToUHAA paceyXIeHHe, MOXIIO A0HA3aTh CHPABeRIMBOCTE DE3YALTATA
npu n=8.

879. Nycts

HHax x. Tak xax =0, 10 +¢{*¥) mu—g (x} npuHnMaeT aHauenre |

a[Q (P +bp (x) -+ 1 =1 (x) w (x).

Onuu H3 muoxuTeaell nMeeT ¢Teness e n; W (¥} npuEHMaer sHadeHnA T
npH x=4ay, d3, ..., @, H, BBAAY TOTO, uTo # 3= 7, BCE 5TH 3HAYEHHHA 1| {x)
DoEHEBl ObITh 0fHOTC 3RaKa. CnejoBaTesibHo,

P=£1+a{x—a)(x—as) ... (x—ay) =+ 14ap(x).
Ecnn o # 0, To w(x) Toke Hmeer cTeneds n u w{x) =21+ Po ).
Ho pasencteO.

alp (P +b¢ )+ 1=[L£1+op (9] {£1+Be (x)]

HeBO3MOMHO, TaK KaK noauHoM ax--bx-4 1 no yc/oBMIO HENpHBOAHM.

680. a) 9 (x24x11);
b) _-1]—1{4x2-{~8x-<1—9); c)Tl—l{2x2+3x—l);

237



d) 1_$x+ﬁm_+_”x2_

1.2
pormimt ) a2
--i+(_‘l} 1 {n—-—l)l X I,

881, Haomopduam Qix]f{xﬂ—S)—yQ(i/g) sanaercR oTobpaxe-
HHEEM X —+ VE
682, f(x}—(f (1), f(2).

683. ;\.;l}!=ﬂolf+}‘+...—|—ﬂj)|,f'—'af+llj_1—-.-.—-a;'_t.!lo, CunTan
Ap=0 npu kz==n u ap=0 npn k=nt1.
2_
884, ) “—;—ﬂ; b) 17a2— 30 55;

L Wy 3
¢) —3u?+8a2— 10z 3; d) —3+74)2—‘/_4 ;
9 14372 42Ve—18 9 M%iﬁ;

9 (647 VE46+VD V3 (— a5V D V]

685. a) x3—5x2 L dx—1=0;
by x3—Tx2 4 3x—1=0;
¢ x3— 2—2x31=0
(37ect @ W A=2—a? OKA3HIBAKOTCR KOPHEMH OJHOTO H TOTO e [IOAH-
HOM2);
d) x* - Bx3 - 9% Tx—6=0; ¢} 1+?'—12x¢%4+4352—40x 4 20=0,
AR—23% -4
886. a) x8—2x2 6x-—4=0, 4=——
23 )-
b) x4 —9x3431x2—45x - [3=0, a=¢;

¢) (x24+x—1)2=0, o He BwWpamaerca uepe3 i, T. e, noas Q (o)
u Q (A} He cosmapawr.

887. IMyers AL, A#0, 6y, +.4, % m_ ~BCE OTMHYHKE OT Hy.Ist
saemenrtsl nods L. Torpa Aoy, ..., kapm , OTIHMEIOTES OT Gy, 5, apm .
ToMbKo NOPAAKOM 1 MX Nponseerenund  cobnaialor, CheroBatenbHo,

LA 22" =2, [Tocaeanee pacencTee sepao k and A=0.
68B. IMone L=K [x]/(f} coaepmuT p? aaeMentoB. B cuay peayns-

Tata zagaul 687, BCe sAEMEHTH noafd L, B wACTHOCTH KJACC X, ARAAITCA

m — n
KopHgMH Toantoma x7 —-x, Ho f(x) =0 o L. Cacnosatensno, xXP —yx
aennres #a f(x).

6819, TNycre F{x]:x"m-»—x.. Toraa F'(xy=—1 u F {x) ue momker

m m s
MMets kparuuy kopned, Jaaee, ectn a® =au fF =0, o [ + P =
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=0 18" ot b @B =P =B, een a0, 10
NGl TS

680. [lycrs f{x) — BeRpHBOAMMEIA MHOMKATEAL Xp,i,,_1 (x). Knacc

x B nore K{x]/(f) aBanercs neppooSpasHnM kopHem M3 | CTeNeHm
pm—1, ubo, B LRpOTHBHOM CAyuae, [ Bbia OBl A¢AWTENEM ONHOID H3
moausoMoe x¥—1 npu d < p™— 1, d|p™—1 B OgHOTO M3 KPYFOBLIX
NOJAMKOMOB € HHZKCOM, MeHbluM p” — 1, TTostony noae K (x) = K [<}/(H)
CONCPMHT BCe KOPHH M3 1 cTeneHm p™-—1 M BCe KODHH HOJMHOME
m —

xP —x. Tak ®Kax oun ofpasylor node, K (¥) ¢ HuM cornagzer, Caego-
BaTebHO, CTENeHb [ paBHa m.

891, Beaxoe none W3 p™ 3NeMeHTOBR COCTOHT K3 KopHefi nonuHOMa

xpm—x u usoMmophro L =K [x)/(f), roe [— nexoTopulil WenpHBOARMBIA

NOMKHOM cTemchn m. B stom none x° — x Pa31aTaeTCR HA JHHeHALle MAo-
surenu (3apaua 688). IMosTomy Bce HeMPHBOAHMBIE TIOMHHOMBE CTEMeHH /M
ROPOKIANWT H3oMopPHEE pacwmpennsa K,

692. HenpusozuMbie wMHOMHTENH [MOJHHOMa " —x NopoMAAKT
noae GF (p™) H ero noanons, koTopuMu seaswTcs GF (p%) npu d|m.
OtfosnauuM sepez ki (#) YACAD HEMPHBONMMEIX DOIHHOMOR CTENGHM 1,
Taorna 2 dh {(d)=p™, orTxyma, no dopmyae ofpaweHHs (3afasa 67)

dlm

;3
q
mh{my= Y, pdp?.
aljlm
693, Tlpusonum noapeGhoe pemienne npumepa )
2, .M 2 w2, 2
F (%1, %y, xg)= (ar-L-x2) (f +xd) (x3 +xf).
Crapmnfi uier noiukoma F paben xdx
Beinnires Noka3aTeNH B CTAPIIMX 4ieHax NOAHHOMOB, KOTOphie 6y-
AYT OCTABATHCH MOCVE AOCALAOBATENBHOIO HCKIQUSHHS CTApLINX 9/eH0B
NoCcpeACTBOM BEISHTAHMA HOIXOMAWMX KOMOHHANMH OCHOBHBIX CHMMETPH-
YecKHX DOMHHOMOB. 3TH NMOKA3aTeNH:
(4,2, 00 4 L 1) 3,30; 3,2, 1) n (2 2 2.
28 3 2
Crenosatenso, F=fifi+ Afifs - Bfi-+Chifofs - D5, toe A, B, C,
D ——uucnernpie KosdbuiuMeHTH. OnpenendeM MY, 334aBaf 4YacTHble 3Ha-
YeHKHA ANA Xy, Xz, X3,
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Jas cnpegenenun A, B, €, D nodyunan clcieMy ypaBhedui:
2=44-8B,
50=—2781 4D,
200=-—1084 + 16D,
8=1—A—8+C+D,

oTkyia B=w-2, D=—1, A=-2, C=4.

Uraxk,

(4 x3) (O 4+ x3) (24 58) = Fifs — 213 — 213 + 4hhafs— 3.

Haem oTBeTHl ANA 0CTANBHEIX NPHMEPOB:

240

a) fi—3fifs B hife—3fs ¢ A—4fifs+8i/fst
d) Afi—21fs— 308+ 6Fifzfa + 35h — Thi%
&) hfa—fs g 2Hi—9fs 2715
b fifa— 4/ a— 452+ 18] faf s —27A.
804. 0) hfofs—Fifa— 15 0) Afi+fa—4fafe O I1—4D1fe+8fs.
695. 2) fi—2fa; b) f3—3fifa-+3fa;
& hfs—4fe & B—2ffs+ 20
&) fifa—fifs=-2fi+4Fc D A—4flf+ 2+ 4hfe—4 s
g) Fafa—3fifat5fss W) fifs—2sfa—hic+5s
1) Fufs—2fifs— fafs=-5F1f 4— Bfsi
D Fifa—3h1f3— fifs 4 Bfafa -+ f1fa— Ss;
k) £ —5f1fs+ BFfa+5f1Fs— 5fofs — Bhaf s+ 5fes
D fofe—4Fifs+ s M) f3—20of s+ 2hifs— Ui
) fifs—2fafs—hifs+ 6f4
0) fifefs—3ftha— 33+ 4fuf 4 This— 12f 4
P) F2-=3f1fsfs+ 3fif - BF3—3faf s— 3Frfs -+ e
q) fifs—3f1fufo— Fif o313 -+ 2o s+ f1fs—6fes
1 A —2Ffs~- 213+ 4h1fafa -+ 211f s — Bf3+ 2 af s — 6F1f -+ 62
) Hts—4fii— R+ 208 4 Thiafa+ =315 — 6]uf s~ Fafe - 6fc;
ty f1—6fif2--9fi2 4 6fifs — 2f2— 12F:fof s— 63y +-
+ 3/3+6faf e+ 6F1fs — 6fs.
696, fi~2fk-1fk+1+2fkg.sz+g~2fk_3fmt...s .
a) flfag:‘]fs; b) 20f1fs—3f1fs —2f2), o f2+flfa‘—ﬁf1f2fs+9fs‘

697, Fufe—fs ’ 5

GO8. a} fﬂ__f; b} fnz'l_%!ﬂ*ﬂfﬂ : C} flfrt*—l_nf" .
fn fn fa
§99, —4, 700. —35. 700, 16,

25 35, 1679
702' a} 2_7'r b) 2_7| C) ""“6‘23“1



703. a) atal— dajay— 4adag - 18ayayae05— 270003
b) atag—aday, © ﬂ'—‘12—9; d) alas— afay— alay.
gy
704, HocTaTouHO J0Ka3aTe AMA OCHOBHHX CUMMETDHUECKHX MOJIH-
poMoB. [IycTe @p—OCHOBHAA cHMMeTphueckan ¢yHkuORA cremend k o1
Xgs X3, ey Xgi fp—OCHOEH2A CHMMETPHYECKAA (YHKHMA OT Xy, X, .. .,
% OUEBHIHO, YTQ Qp=fp——X1Pg -1, OTKYNA CAEAYET:
Pr=fa—*ifum1F 5 ama— oo l— Ry p (1R,
(—DF gr=ap -t agorm ... Faod T
706 sy=f1—2/a
59=ﬁ_3f1f2+3f3:
sy=H—4fifa+ 202+ 4ht—4fs
sy =1t —5{3fe +5i1/2+ 8Fifa— Sfofa—5frfs + 5Fs:
se=11—6flf2 LRSS+ 6/1fa— 23— 12/1fafs— OF3fa -+
+ 33+ 6faf 4+ 6f1/5s— 6.
7. 2fp=5—sa
5f3=521’—35152+2331
04f, = s} — 6535, + 88,85 + 353 — b5y}
120f, == s1 — 108¥s5 - 205355 4 1558155 — 205559 — 30545, + 24s,;
720} = st — 155153+ 405355+ 455753 — 12085955 — 1553 —
— 90sfs, +- 4083 + 90835, + 1 445,55 — 1205,

708. a)s, =859; b) s3=13; ¢} s,=062].
709. Sl=—], 52=SS=“‘=SH=0' 0. x"—a=0.

B P ona e 8
A L. e (= =0,
n &
712, Y b= 3 CRlsgm it
(=1 m=0
[ ft R
DY k= X CRsp i
i=1j=1 m=0

&
(ri+xk= % ( Z C?sk_msm—ﬂ‘sk) .
m=4

L
2k
T3 D (rimxptma 3 Clh =) susine e
f < m=0
T16. nl (x7—fixP -1 fxm =2 e, (=138 f)
717. -—q% p(%) , The d={m, n).
v(7)
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718. Quenku aaloT nocaefodaTensho;  12fa]=S2, | 3f;]=xd,
4f | <=B, |5fs|<9, |6fs|extl, omxyza }f|e1, i=2, 3, 4, §, 6.
Ti9.
(x—a) (x—B) [¥" (@ -0) x" =1 .. o™ a0 L, 0% =
=(x—a) [x®+faen Laen=t L, Lanx—b (attan o). 0] =
=xu+2_(an+l+anb+ . +bn+!) x+ab {an -{—ﬂ”‘lb-{— s __l_an.
Crerennble CYMMBl Oy, Oy, ..., 0, JAA HOBOMO NOJHROMA, OUEBHfHO,
pasuet Hyaw. Ho 0, =sz-+-a® 4 bk, CnegoBatensuo, sp=— (ak-4-6%)
ana e k= n.
720, Hyets f (¥} ={x—x1)} (x—xa}...(x—X,;), TEE Xy, Xg, 434, Xy—
HesaBHCHMBE nmepeMerHne. [1ycre, danee,
ol =F (X e (D4-rr (¥} W rp () =cpi-topar 4 Hogar® N

KospduurrenTsl €z s CYTh, OUEBHIHO, HEKOTOpHE OCJHHOME OT
X1s X3, 1., &g Hanee,

i €12 vev Cip i | ey 1
Cgt C2g +va Cap X3 Xa Vi Xn | _

L . L A

-1 —1 =1
Cmi Cen +e: Oyn xfl.z P 1va Xp

i) rplxg) wan rpixg)
| ety relxa) . refxg)

Faln) falxsl o ra(xn)

P (xy) P {ra) a4 @ (x,)
—| x®x NP i) e X (Ka} | _

A7) AT ) s xR (x)
l l LR} 1

=‘P("1)¢P{x2}...qz{x,,) .xl‘ Xe rha . {Cn. ,

A oe v 4w

x?._l xg-l 14 xﬁ_l
oTHyra Chiegyer

f11 ©13 12 g
e e Gnl_ g (k)@ (%) () =R (f, ©).

Ci‘l’l cng e Cm,

TlocAeiHee PABEHCTBO €CTh TOACAECTBO MeMAY NOAHKOMAMH OT Heaa-
BHCHMBIX [IGDEMEHHBIX Xy, X2, .+., Xp W NOTOMY OCTAETCA BEPHHM MPH
BCEX UACTHWX JHAUEHHAX 3THX NEPEMEHHHIX.

723. a) —7; b) 243: ) 0; d) —59; e} 4854;

f} (bottg—bgao)® — (byar —b10¢) frap— b2t}
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724. a) Ulpn h=3 n h=—1;
by A1, a2t V2 j:z 4 ]/2-—2’

=2V 2 Vaviiz,
- 2 ;

) h=4 V=2, i=1 V—I2.
728, a) y*— 4yt 3yt— 12+ 12=10);

b} B — Tyt -1 60— 22—y —1=0; ) y*+4'—y—4=0.
726, a) xi=1, x=2, x3=0,  x3=—2,

11=2, =3 ya=—0 =1L
by x, =0, x=3, xg—2, x4=2,
=1 ya=0, =2 Ya=—1
<) n=x=1, xg=-=l, X4=2,
$1=g=—" Ys=1; ¥=2
d) x;=0, x3==0, xg=—1, xg=—1, % 4=2,
n=1 m=58% w=2%  gu=3  ge=1iV2
e} x1=0, x=0, Xy=12, Xy=Xg=2, X3=—4,
=2 n=—2 p=0 Ye=Wr=2i Ha=2
xy=4, xg=—06, xy=—1g

#1=6, m=4% pm="s
727,
728, Tycte f{f)=ay (x—x )} (x—xq). . . {x—xp);

Q1) =box® oo bt G (D =CXT 4 ss O
Toraa

R 9100 =ai* T o1 ) 02 (20 =
i=1

" i
= [aﬁ’ HES (n)] [aﬁ I = (x;)}=R(f. e R(f, ).
i=1

i=1
729. Hnrepecno paccmoTpeTh TOJIBKG CAYMAH, xOFla 1 > 4 H it ue

Zenutce Ha n. Toraa
@{m

R (Xg xm—1)mp® ™ mpn el g,

R (X, xm—1)=1 Bo Bcex OCTANbHLIX Caryuyanx.

730, TToacxum mZ=n. Toraa

R(Xp, X)=0 npe m=rn;

R{Xpo X)=p®® npu m=np;

R (X, Xy)=1 B ocTanmusix cayuasx.
731, a) 4% by —I107: ¢ —843; ) 725 e} 2777.
732. a) 3125 (b2~ 4a®)® b) A (4L —2T)3;

¢y (P2—3ab4-9a%)? d) 4 (A2 —8h4 323
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738. a) A =+ 2; b) Ay=3, As 323(_%ii VB);

' 2
c) ?\.1_—"0, 1.3—- ;L:]—]25

d) )"1=H|- Rg== — %r JLg;..;——:f: i V3
M. f=xrba feneth R, f=nman-

aln—1)
D(fy=(—1) * nman-t,
anin=-1) (r=11{n-21
735 D(f=(—1 ° oasgn-1p(—1) 2 (n—1)n-tpn,
736. [ycTe HawBonsmui olwnd geautens m H n pased d. Beesewm

. m n
OBOSHANCHHIL My =7, )=
(m+n}im+n=1)
D”)zt_l} 2 agﬂl a;nhl [(m-{-n)m&n.goaa’;u’_

+ (— 1)t =My am|+'" ]d
737. JIHCKDAMAHAHTLL PABHLI.
738, XXy - Xg¥g =X g — XXy = (X1 — %) (¥a—Xa)i
X1 Xg+ KgXg =Xy Xg — XpXg= (X1 —Xa) (Xg—X,),
XyXq -t Xgkg— Xy ¥y — KgXq = (X2 —X3) {Xq— Xa).
Boaselln 3TH DABEHCTBAa B KBAAPAT H FARPEMHOMHB HX, NOAYYHM Tpe-
OyeMulfi peaynoTat.
739. Nycre f(x) =gy (x—x)) (x~—xg)...(x—x,}. Torma
D{f(x) (x—a)) =
—a@t (@—x) @—x0)% . fa—x® [] (i—x02=D F ) [F @
[

{n~1) {n—-2)

0. D(p)=(—1) * el
741, Tyets @ () =2+ ax*—'4ax#-24 . . 4 g. Torza

nin=1)

—(l) 2 gnthrtlatan(l—-an+l
D ()= (—1) a"- e .
_l__ @ =1 _
743, D(Xpm)=mem-im+11P - (_1)2 ? {p ”.
i e
2
744, D (X)) =(—1} “ﬁ_pmm‘
pln
n(a=1)
5. D(E)=(—1) % (al)n
748. D (F,) =
m{n—1)
) T @TlE=Drta=not @ong Dot nn

{ﬁl)""
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4T, D(P,y=1.22.3% . (n— V)4 -1an,
748. D(P,)=1.2.3%,  _n%n-1, 748. D (Pp)=2a~1pn,
750, D (P,):= (n+ 1yp—L.Lnin -0,
751. D{P,)=1.20.3% , p2n-1.12n-2}. 380 =3),  (2n— 3)2,
752. D (P,)=22.3%. ..p0 =2 (n L1y,
783,

nin

B s

Jlerko ByAeTb, 4TO

rnin— 1) n—2}nr—

24 2 Ron-e—..

fw=re, (7).
rAe P,-—noanHoM JpMuTa,.
D(f)=Rrin-1.1.22.8%  _pn,
D70 U €CTh HCKOMBI MAKCHMYM JHCKPHMUHANHTA,

754, 288 (—1)m g, [D (FH%.

mim=-11n
756. mmn(—1) 2 @Rl ID(H™

n
756. F(x) =[] (w (x) —x;). Crenoparensno,

i=1
pH =] 2wx—x [ I Re ) —x, qz(x)—xu]’.
i=1 i<k

QueBngHo Aajsee, 4TO
Rig (x)—xp @ x)—ap) = (xp—axT™.

IMoatomy

DR =] D wtx—xd Hk tri—xppm =D ()} T D (@ t0)—xp).

i=1 4 i=1

MTO H TPEGDBa.ﬂOCb ACKa3aTh.

FNABA VI

757. Hmeem
F Q) F )= (x—xg) [{f" (xg))2 - (r—x0) F (x)

Bropoii COMHOMKHTEND HAOAQXKHIENeH NPH X, ONH3KHX K %,, a nepbnifi
MEHHET 3HAK € — Ha -,

758. f (x} g (x) = (x—xo) [f’ (xo) g {xo) 4- (x— X} F (x}].

759. Usnexc [, oTHOCHTENBNO fp_y pamen &k, W60 DPH — o0 uHCAO
nepemMeH 3HAKOB B 3HAYEHHAX fg, foe—1, ..., fo PaBHO &, & npH + oo
UHCID TMepeMeH 3HayoB paBHo Nymo. CaeloBaTembhO, Bce HOPHH fg Be-
IMeCTREHKE K BCe OHH MEpPBOr0 TUNA OTHOCHTEARHO fe. . [TosTomMy B
NpoOMEKYTKE MEMAY COCEAHAMH KODHAME [g HMEEICH KOPEHL NOARHOMA
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fe—1, w0 BGNH3H /AEBOTO KOHUA TAKCLO NPOMEHYTKA MOARHOM fp_,fe
MOAOKHTEASH, 3 BOIHIH ﬂ])aBOI’O—OT[JH!.[&TEJIEH.
760, [Tyete f(2)=ay (z2—25)...{z2—2,). Torpa

Aargf(e)=Aarg(z—z)+.¢s f-Aarg(z—zp).

Ecnu 2z; mewudr suyTpu KOHTYPA, 0 Aarg(z—z)=2x, ecau 2y sue
KOHTYpa, 70 A arg (2-——2y) =0, 210 0ueBUANO H3 [EOMETPHYECKHX cOOGpa-

wenufl. TNoatomy, -él-;‘A arg f (z} papHo uecAy KopHeil (c ydeToM KpaTHO-

C1H) DonuRoMa f (2} BHYTPH KOMTYpa.

761. Bece 3snavenns JyHrUHE -{—;’ EZ) RPH £, H3MEHAIOWEMCH
BJ0JL JAHHOMO KOKTYPA, HAXOARTCA AHYTPH KPyra c UEHTPOM B Touke |

fal2)

H ¢ paauycom 1, ufo {——=

hi@
1_}_;=§ 1 pasHo 0 W Aargf()=Aargf, (2)

762, Aargh(x)=A arg (x—2)+... +Aarg{x—z,), rae 2z, ...
veey Zp—ROPHU Nogunoma K (Z). Hanee, A arg (x—z;)=n, ecau z; ne-
HUT B BePXHER DOAYOROCKOCTR, K Aarg (X—zZ;)=— 1, eCAH z; NEMHT
B HaKaedl noayomaocgoctH.,  Ciefioratesndo, A-arg f (x) =iy — aa).

763. ACCHMHNTOTHYECKOE HampaBieHHe TodkH [(X)+4-ig(x) mpu

< I, Mostomy npupawenxe aprymedra

x— 1t 6 HMeeT YrA0BOR KOSDGHUMESHT x-I»n::wf(fr})v paBEl Hyo

KN KOHEYROMY YUCAY, T. €. OHO He MapadsesbHo MHHMOH ocH. [MosTomy
uneao nodyolopoTos Touku f(x)--ig (x) paBHO YHCAY NepexonoB sepes
MHHMYI0 OCh NPOTUB UYaCOBOH CTpenxd MHHYC YHCAO NEPEXOAOB yepes
MHHMYIO 0Cb no wacosoft crpenke. [lepsoe wuncao paBue uweay wop-
Belt [ mepeore TUNA OTHOCHTEJILHG g, BTOPOR—YHCAY KOpHER BTO.
pofo THOA.

764. INCKpHMAHAHT paBsen aﬁ'zﬂD(f) {det €2, Yucno orpruatess-

Hux KOS(POUUHEHTOB B KAHOHHYECKOM Pa3NOKERHH DPaBHO UBCNY [ap
KOMMAEKCHO COTIPAMEHHEIX KOPHeR noansoma f, u6o (& 4 vi)® + (@ —vi)=
= 2u?. -2y,

765. Nuckpumunart pased al=%4f (k) D (f) (det C)°. Hecro orpaua-
TeMbHEX KBAADATOB PAaBHO YBCAY NAp CONPAMEHHHIX KOMIVIGKCHEIX Kop-
Hell oAMHOMA f, CJA0KEHHOMY € UHCAOM BeUIeCTBERHLIX KOPHed, G0/ik-
wux A,

nin=1)

766. IlpckpHmurant papen {—1) 2ot (det C)2p(xy)...g (x5
PazHocTh 4HCAA NOJOMHUTEALHHX H YHCIa OTpunaTeAsHuiX Koadbdwuned-
TOB B KAHOHMYECKOM pAa3/IOMEHHH PaBHa HHAekcY [ OTHOCHTENbHO g HA
npoMeRyTKE (—00, - ).
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767. Fify, .4, ,,)_ZsH j-atilp FRe $; ofoanauser cymuy A-x
i
creneneft xopheh noaukroMa f.

788, Falfy, 0oy Ba)= 2 (Asqajma—Sis)—1) 1t}
i

766. fPaj—Z ?(:‘:}) - ""bo“:+1+n st b baoaty g,

id m

X
rae ;= E F-{‘;?. PeRKypenTHHE COOTHOWEHHS ¥ HAYaAbHLE YCao-

BHA CNelYIT H3 CHA34HHOFO B YKA3aHMH,

770. Fe= Zc,,t iy TRe Ciy=cpn Oy, ey=(—f+a,
np 1 < i
cip=(n—j-+1)aj_ya;_1—{j42—1) af-zaj—(i—}"4‘—3':)01'—3‘1_’(4.1—...
(snech, Kax oeIyHO, cynTaeTed ap=0 npr R0 Bnu A= n4 ).

TN Falty, ..., b= (ej—dij} by, The pn i
cip=—{f+1—ajya;—(f4-3—1) a;-20j4,—
dij={n—j+ a1 —(+2—i) ajpaj—{{+ 4~ a;_s05,,— ..,

773, a) f=x3—3x—1, fi=xt—1, =241, fo= }1| Tpn pe-
WecTEEHREIX KOpHS B HMHTepBadax (—2, —1), (—1, 0), (1, 2).

b) f=a+x2—2x—1, fi=3x"4-20—2, fa=2x+1, fy= 41, Tpu
BellecTBEHHBIX KODHE B HiTeppadax (—2, —1), (—1, 0), {1, 2).

e} f=x—Tx+7, fr=32-7, fo=2x—3, fy= 41, Tpn pemecr-
BeHHKIX KOPHA B HHTepBanax {—4, —3), {1, 3/2), {(3/2, 2),

d) f=x*—x458, [i=3x2—1, f3=2¢—15, fy=—1. Oxun vemecr-
BeHHRII KOpeHb B pHTepBade (—2, —1).

e) f=x*43x—5, fi=x%-|1. Onun seuecTeenubH KOPeHE B HiTep-
paae (1, 2).

74 a) f=xt—1200—16x—4, fi=x3—6x—4, fo=3x246x12,
fa=x-+1, fy=1. UeThpe BewiecTBERHLIX KOPHS B HHTEpBaAAX (—3, —2),
(=2, —1), (—I1, 0), {4, 5).

by f=xt—x=—1, fi=4x'—1, },=3x4-4, fo= 1 1. Osaz Bewecr-
BEHNBIX KOPHA B MulepBanax (—I1, 0) u {l, 2},

€} f=2x—8x L-8x2—1, [y =% —3x2 -2, fa=2x2—dx}|, fa=
=x—1, fy=1. Uerblpe BemecTBEHNBIX KOPHA B HHTEPBafax (—I1, 0y,
©, N, {1, 23, (2, 3.

) f=xttd—1, =204y, fom=—x212, fo=—x, [i—=—i,
Isa peluecTBeunblx KoprA B HETepbanax (—I1, 0) i (0, 1),

e) f=x'4x®—12x4-9, fi=x+43x2—8, fy=x%]3x—4, fa=
=—4x +3, fy=1. Bemecreennnx xophedl Her,

247



776, a) f=xt— 203 dx®4-5x4-5, fi=4:3—06s2—Bx+5, f=
= 22x%-22x—45, fy=0x—1, f,—=1. Uerslpe BsellecTBeHHWX KOpIA
B HuTepsaaax (L, 2), (2, 3), (—!, 0}, (—2, —1)

by f=uxt—2x3 4 x2— 2+ I, f, =23 —3u2t+ x—|, fa—x245Bx—3,
f3=—9x+5, fy=-1. Jea BemecTBeHHMX HopHs B MHTepsanax {0, 1),
L 2.

( o) f=xt— 3322t fi=23—3x2—3x-}1, fi=0x*—
355, J4=9x+1, f;= + . UeTnipe BellecTBEHHLIX KOPHSL B HHTEp.
nanax (—2, —1, (—L, 0, 0, 1), {2, 3).

d) fexb—xdpx2—x—t, [i=43—3x242x—|, [fy=—Bx24
+ W0x-17, fg=—8x--5, fy=—1, Jlpa BelecTBeHAKX KOPRA B HHTEP-
pafax (1, 2y, 1—1, ).

B) f=xt—dx¥ — 4t LAy 11, fi=x" 3t —2x} ], fy=BeP—x—2,
fo=18x1-1, jy=+1. Yetupe peumectaesnsiX KOPH B HETepRAax
=2, =N, (—1, 0), {0. 1), (4, 5).

776. ay f=x'—22P T2 18z, fi=20%—3x2 Tyt 4, fo=
=17x2—17x—8, f3=2x—1, f;=1. UerHpe BemECTBCHRBIX KOPHs
B muTepBanax {(—3, —2), (—1, 0), (L, 2), (3, 4).

by f=xt—dstfx-H1, s =4 —8x L 1, fo=Bst—3x—4,
fa=87x—28, [J,= 1. Yerbipe pemecTBeHHBiX KOPHA B HHTepBalax
(—3, —~2), (—1, 0, {0, ), (1, 2).

¢ f=atomx®—uf—x+ |, fi=4"—3x—2x—|, fy=="tlx? L ids—

—15 fy=—8x-+7, fy=—1. llpa pelllecTBEHHLIX XODUR B HHICPBANAX
0, b (l, 2.

&) f=xt—4x034-8x2—12x+8, f=o—3244x—3, fa=—x4
+5x—5, fs=—9x4-13, fy=—1. Hpsa pewecTBenrmx xopHd x; =12,
1 < xp< 2.

e) f=xt—x8—2%+1, /=4 —3x3—2, fo=3x424x— 4, f3=
=—56x+431, fy=—1. Jpa pemectBerrnx xopwa B d€HTEpBadax (0, l}
B(l, N

777, a) f=x—0Oxf—dx4-2, fy=x—03x—1, fy=38:24-3x—2,
fa=4x+5, fy=1. UYeTope BeulecTBeHHEX XOPHA B HHTEpBAJax

(_,2,_%), (_% _|), ©, 1, (2, 3).

by f=4xt— 12234 8x— |, fi=2x"—3x-L [, fy=6£2—6x}-), f3 =
= 2x—1, fy==1. Yerbipe BewjecTBeHHBIX KOPHA B MHTepBadax (—3, —2),

1 1
(0, 5) R (?. l) u{l, 2).

e) F=3xt 123 4-2—1, fi=20%46x%43x, fo=9x%49x|2,
fa=13x4-8, fy=1. UeThpe BemeCTBEAHMX KOPHA B HHTEpBAIAX

(—4, —3), (—1. —%) (—{‘;— —%) (0, 1y.
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d) featl—pd—dx®H e+, =423 —8x 14, f,=Tx*— 81—
—4, fa=4x—5, fy=1. Yerbipe BellecTRCHHEHX KCpHA B HHTepBaaax

(1, -g-) , (-g- 2), (—2, —1), (=1, 0).

e} f=0x*— 126x2 —252x— 140, fi=x8—Tx—7, f,==9x%-+27x+ 20,
Ja=2x-13, fy=1. Uetnipe BenlecToeHHHIX KOPHA B HHTe¢pBanax (4, B),

4 5 4 5
(-5 =) (=5 -3) (== -3)-

T78. a) f=2¢8— 1027 L 10x—3, fi=x?—3x*+1, fo=4x?—8x}-3,
fe=4x24+-3x—4, fy=2x, fs = [. [aT6 BemecTREHHBIX KopHell B AHTEpPRAJAX

3 3 1 1
(=2-%). (-3 -1). (o5). (3.1) w2
b) f=xb—3x5-—3xt 10 —3x%—3x -1, [i=12x"—5x% _4y8 |
4 1x2=2x—1t, fo=3x'—6—xP{-dx— |, fy=dx3—6x%4-1, f,=
= 26x%—26x-+5, fe=2x—1, fy==1. llecTs BeWECTBEHHLIX KopHed
p mutepsanax (—2, —I}, (—1, 0), (0. —;—) . (%, 1) , (L 2y, (2, 3.
¢) f=uxbtat—4x? 3%+ 3x41, fi=0xt4-400 — 1222 —6x 13,

fo=d4x? - 3x2—06x—2, [fa=3434+2x—2, fi=2x+4+1, fe=1. [lats
BELECTBEHHHX KOPHEd B WHTepBalaX (—2, —%) . (—%, -—-I) ,

{(—1, O, 0, ) (1, 3.
d) F=aP--Bxd3—10x24+2, fi=x'—3s—4x, fi=x"| 32—,

fam—2x2 L x 11, Jy=—3x—1, fy=— 1. Tpu BewecrbeHHBIX KopHA
B uatepBanax {—I1, 0), (0, 1), {2, 3).

779. a) f=x'+4x*—1, fi=x, [p=1. [Ipa BewmieCTBeHHBLIX KOPHA
B uHtepsarax (—1, 0), {0, 1).

by f=x8—2x3L3x*—Gx 4|, f;=2¢—3, fo=I. IBa Bewecrsen-

HeX Kopua B BETepBafdax (0, 1) »n (2, 3).

e) f=x3— 203 L 2% —6x+ 1, f1=2x—3, f3=1. Jlpa Bemecrrenunx
HODHA 8 uHTepBagax (0, i) u (2, 3).

d) f=x%4-5x04 10x% —5x—3, fy=x¥4+4x—1, f=0r—1, fy=1.
Tpu BertecTBeHHBX Kopns B WHTepBaaax (0, 1), (—I1, Oy, {(—6, —5).

780. Paa Ilrypma ob6pazosan noaunomamp x*4 px-bg, 3x21p,
—2px—3q, —4p3—274%. Ecan —4p8—279? > 0, 10 p < 0. Bee crap-
uine Kospdrunentel mofuAomon LITypMa NOAGKWTENBHBL H NOTOMY BCe
KOpHK %% -- px+- g BewecTBeHHH . Ecnn —4p% —27¢% < 0, To HezaBucumo
ot snaka p pan LUtypma wnmeeT npu — oo ZBe NepeMeRN 3HaKa, npH -+ oo
oany nepeeny. B sToM cnyuae ¥¥4 px ¢ umeeT OAHH BellecTBeHHbIf
KOpEHE.

781, Pag Ultypma ofpazoBad noausoMamu x7--px-+tg, nx%-1.1-p,

— -1
—{n—lYpx—ng, —p—n (ﬁ)ﬂ .
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Npi HeMeTHOM n IHAK TOCTEAHErd EHPANKEHHA COBNANAET €O IHAKOM
A=—(n—1)"~tpr—prgn-1 Ecau A >0, To nectxoanmo p < 0.
B 3ToM cAywae NMOAHHOM HMeeT TPH BelllecTBeRHHIX KopHA. Ecun A < 0,
TO HESABMCHMC OT 3HAKA p NOJHHOM MMeeT OlHH BelleCTBeHHHH KOpeHs,
INpu verdom n npu A > 0 §OAMHOM HMeeT B4 BEUECTBEHHBEX KOPHs,
npH A < 0 BemecTBeHHHWX KOpPHER HeT.

782. Pan IMrypma ofpasopan moannoMaMH f= x®—5ax® - Ba®x+4-2p,
fFi=x—3ax*}a®, fo=axt—20%—b, fr=a(@®—bx—0a%), fi=
=a{ab—0%x, fi=1.

Ecar A=a*—b2> 0, 70 a> 0, u Bee cTapune KosdhuumHenTy
noauroMod LHrypMa monoxutenbhm. B sToM caywae Bee nATE Kopwei)
nonanoma f BemecteeHhnl. FEcak A £ 0, To noauuom f umeeT onnH
BeleCTBEHHEIE KOPEHb.

783, Pynkuun F(x}, F (x)u [}’ (x)P obpazyior pan LWrypma pas F.
Craptne kospdunHenTs prga 307, 1208 w 943 nonoxurenssn. Caemo-
BATE/bHO, YHCI0 TNOTEpPb TNepeMeH IHAKA NPH Mepexcpe X OF — oo
K -} o pasuo 2.

Ecan f uMeeT gsoiHoli Kopewb, To- F HMeeT oaun TpoRROH Kopesnb
K oaun npocetofi. Ecau f umeer Tpoiinof xopenb, To F HMeeT ueTwpex-
KpaTHbId,

784. Ilycts f, w f, | —/ABa COCEAHMX TIOAWHOMA «MOJHOTO» pAga
Llrypma. Ecan nx crapuune KoSGPHUMEHTH! RMCIOT OAHHAKOBLIE SHAKH,
TO HX 3uaiehMs NpH -} o He o6pasyloT NepeMenbl 3NaKa, & 3HAYEHHH
NpH —eo NAT NepeMeHY 3kaKka, TaK KaK CTeNeHb OZHOTO H3 NOAKHO-
MODB 4eTHAR, CTENEHb APYTOT0o HedeTHas. Ecan me ctapuwne koaddmusent
HMEIOT NIPOTHBONOJCIKHER SHAKM, TO 3haveHna f, uf, , npa-|-e pawT
nepeMeny sHaxa, a npM -— oo He pawT. [lostomy, 0603HAUHE Yeped vy H v,
uMcAC nepemed 3Haka B pARy ItypMa npr — e B --c0, nAmeem, yro
vy --vs=n. C gpyroft cTOpoHH, vy—V; PaBHO uncAy N BeILeCTBEHHBHIX

. n—§
gopHel noanHoMa. ChaepoBaTeqbHO, Vy= 5+ ITO K Tpe6oBaNoes

AQHa3aTh.

- xﬂ
785, En=FE, ;. Hanee, E,,:E,,Ll—(—ﬁ) . TIosTOMY ROAKHOMEBL

xh
Egy Eyoq 1 - ofpasyor pan Irypma aaa £, Ha HHTepBane
{— e, — &) Npu cKONB yroglio Manow &, Pacnpegenekne sHakoe faeTcs
crepyomeil rafamued:

— oo [=hr (-1 (=11

e M SV

ChefoBaTenbHO, TP METHOM A NMOMHHOM L, HC HMEET oTplUaTedbHBIX
KopHefi, NpH NeqeTHOM n WOTHHOM £, HMEET OANH OTPHUATEAbHBI
Kopenb, lanee, npn x =0 noanpom £, (x) > 0.
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788. 3amena n-xpatHoro AngdepedUuPoBaHHA (7 — |)-KpATHHIM
nandebepeHUMpeBaRieMd RepBoOll  TpoH3NOAHOR W NpHMeHeHHe (GOPMYAL
Siinepa AnA NPOR3BOAHOA OT [POHABEJEHHA NPHBONAT K COOTHOUIEHHI)
P,=xP,_;—(n-—1) P, _,, koTopoe ofeclieuHsaeT J0Ka3aTeAbCTRBO [10/10-
WHTENBEOCTH £TapOHX  Ko3QpHLHEHTOR H OpPHMEHHMOCTB DE3yJ/bLTaTa
sanasn 759,

787. TonnEOMBL CBA3aHB COOTHOWenueM Pp=(x—2n4-1) Pp_; —
—(rn— 1) P,_;, U3 KOTOPOro cAepyer nOJOKHTeNuHOCTH CTAPMHX KO-
{HUleHTOB H TPHMEHEHHMOCTS TeopeMl 3ajaun 759.

788. TlogcunTuBan gBymMR Cnocobamu

«(w51) (w5
e X241 ,

dxn dx"

HORYUHM
Py—2xPp 4+ (- 1) Pp s =0.
Crapwnti xospdnurent P, pagen n--1, B 9eM Jerke yOeaHTeCH M0
HRAYKITHA.
789, Paspepuys no dopmyne Dfiepa ToxiecTo
a X341 1 X
Vet Ve

dxn '" dxr~1 '

NoTy 4HM
Pp—(@rn—1aPp_y+(n—1)2 (x*+ 1} P,a=0.
Crapunit Kospduunent P, papex nl.
790. Fpeotpasyem nocpeacTBoM dopMyasl 2iaepa TOKIECTRO

1 1
dn+1 (x%‘) __dn [ (2x—])e‘]

dxn+1 dxn .

[Moayvem
P.=@nx 4+ Pooy—nin—1) Py_,s2
Crapwuit xospduunest P, pasen (n- 1)1,

791. B kpyre paanyca | aBa Kophf, B Kpyre pafguyca 2 Bee MHTh
KopHeil.

792. a) 4; b) 3; ¢} 0.

793. HMnazekc f(x) orHochTedAbHO g (x} HOoMKeH ObiTe paBeH Im,
rae n—cTeneub f(x). [TosToMy BCe KopHU f BelIeCTBEHHM H OLHHAKO-
BOro THRa. B cuiy 5Toro (CM. pelueHHe 3ajadyH 759) MeXnmy coceguumm
KOpHAMH f nosmeH HAXOANTLCH MO Kpaiineil Mepe ogun Kopens g. Ecnn
cTenesb § pasHa p—1, To BCce KOPHH @ 9THM HcuepnumiBaiotea. Ecan
cTeneHb @ paBHa n, TO n-H KOpPeHb g TOMEe BeIUeCTBEHHB H AC/LKeH
HAXOAUTLCA BHE WHTEPBAAd MeKIYy HaHMeHMBLIAM B HawGoAbLIMM KOp-
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HAMK f, TAK Kax Hlade B OQHOM #3 MHTEPBa/OB MeX[AY COCEAHHMH Kop-
HEMA f OKAXKYTCH JBAa KOpH® g, YTO HEBO3MOIKAO.

794. Mycrs m=n, x; < x3 < ... < X,—Xopaw noiunoMa f{x),
1 < ¥s < ... € Yy~ KOPHH NonHroma g (x). Bes mapywenns ofinnocry
MOKHG CUHTATB, 49TO

<< o Kol < X < Yy

Flepenuitem ypasaenue Af {x}+pg(x}=0 B Baje:

v=1E8-_L.

Hcho, uro P (x) meHaeTcA:

oT b_ A0 —00 TNPH — 60 <X < Iy, ob6painanck B 0 npn x=x;
o

OT4 o0 10 — e NPH Yp < X < Ga41, 00pAIWAACH B O NPH X:=x4 4
a

or + o ;30-50— npe g, < x < 4 .
0

3neck ay w by—crapmue xoaphHUKenTR f(X) W ¢ (x), KOTOpHE Mu
€UHTZEM NONOKNUTEABHEIMA.
Beneacrene uenpepHBHOCTH \b(x} B KaMAOM H3 PACCMOTPEHHBIX MH-

TepBanos, YypasHenuwe p{x)= —— HMEET £ BellNeCTBEHHBIK KOPHeH,
[t}
ecan —b £ 2y n— 1 pewectsenmmh KOPEHb, €CIK ——dmsmii | Fan
A7 b Py bo

KHAM 06pasoM, YnC1o BemecTBeHHHX XKopheh ypabuenns Af (x) - py (x)
PaBHO €ro CTEeneRA.

AHaNOrMYHO paccMaTpHuBdeTed cAyuait, xorpa m=n-—|.

795. Tlyeth (2) =c{z—2¢)%(1 4 {z— 2.} @ (2)). Halinem £ > 0 T3k,

uro j{z—zg) @ (2) | < % npe |2—z,} < &, ¥ 6y1eM RPEAAOAATATHL, uTo

p < € Torna, ecan |y (2)] < -;— CPR Ha ONPYKHOCTH |2—-z,4|==p, T0,

NONOKAE @y (2} =¢ (2—2g)¥, @z (2) = (2) + P (2} — ¥4 (¢), nOAyunM, 81O
Ha OKPYHHOCTR | 2—~25|=p OyaeT | (2)| < ph=|¢, (2)|. Qcraerca
NpUMENHTE Teopemy Pywe.
_

798, flyctb @ {x) @ "
€TaTOYNO MaNOM {, R KOPHER B OKPEeCTHOCTH x,. Cpelin HEX npu k=2
HMEIOTCH XOMIJEKCHBIE NPH OJHOM H3 3HAKOE f.

797. Ouebnpno, uTo Bee KOpHE f{x} n g{x} sewecTsennn. [lycTs
MEMY NBYMA COCENHHMH KOPHAMH X; H X3 NOAHAOMA f (x) HET KOpHSA g (%),

fx)

Torza pynkoua tp(x)=m HenpepHBHA NPH X< Y¥<S Xz M PabRa

Moannom f{x}—f g (x} umeer, npu so-

nyno Ha xkonuax. Habgetca Touka xg, B KOTOpOR @ (x,)=0 u, che-
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AOBATENIBEG, @ (X)—@ (Xg) AMeeT KpaTrbii KopeHs. Torpa ¢ (x)— ¢ (xp)—{
HpH moAXomAleM ! HMeeT KoMNJASKCHYIO Napy kepuefl, 4To npoTHBOpe-
YHT YCAOBHIO.

]
799, ff ({:)}zz z—lzk , Tae zg-——xKopHr }(2). [lycrs z=a—»bi,
k=l

&> 0. Torga
n
Im f {a—bi})_ b--Tmzp
fla—biy J |2—2¢ |
k=1
Caeforatenbho,
F (a—bi) = 0.
801. JlioGad BuAyKAan o6/MacTe eCTk NepecedeRHe COAEPMKAIKX ee
nOAYIIOCKOCTEI.

802. Af, {x)+pfz (¥) wmeaT Bee KOPHH BRHLECTBeHHBlE NpH JolslX
BEIleCTBEHHBIX MOCTOAHNBIX A u p <3aflaua 794). Coenopartenswo, B cuay
Teopemst Poanm, Afi (X)4pfe(X} nMeer Bee KOpHM BewlecTBenupe, OT-
cioga caesyet (sagava 797}, STo KOpHU Fl{x} m fa(x) paspensoTen,

803. Ecan gemuectennrble 4acTw Kopred noanHoMa f(x)=x" 4
+ 2=l -G, HMEIOT OZMHAKOBHIE 3IHAKH, TO MHHMbIE HaCTH Kop-
Hel MOJHHOMA

f(—ix)=x7 | igpxn=1—gaeft=2jgexi=94
TOWE HMEWOT CAHHAKOBHIE 3HAKM, W oBpaTHo,

B cway peayabtaTa 3agaun 793, a8 3TOCC HeOGXOANMO M AQCTa-
TOUHO, YTOOH KOPHH NOAHHOMOB X7 —apxA~% fguxf=4— g xr~1—
— a3 LogexB—F— . GWAK BEWECTBEHNBL P Pa2lengiucs.

804, Hyxuo, ytobe Guno @ > 0 v 4To0H KOpHM NoNMHOMOB x3—byx

H ox%®—¢ GBMH BeULeCTBRHHB ¥ pa3fedasiucek. A 3ToTo neo6xoLnMo

4
p JAoctaroudo ycaospe C < 2 < buwan ¢ >0, ab—c > 0.

Mrax, paaa OTPHNATEJBHOCTH BRULECTBEHHBIX uvacTedl BeeX XopHeit
ypaBHeHNdA
¥ laxt-bx =0
Heofxo AHMO H A0CTATOYHO BuIRoIHENHe HepaBeneTs a > 0,2 > 0, ab—e >0,
805. a>0, >0, d >0, abe—c®>—o% > 0.

{_l_g. Jlerko Bmaers, ato ecam | x| < 1, T pe-

HECTBEHHAA YacTh Y OTpHMIIaTeABH2, H o0patHo.
Chegopatenbio, AMA Toro 9ToGb BCe KOPHH Xp, Xp, X3 YDABHEHMA
Fix)=0 Guau no Mogymo melbiie 1, HeofXOAKMO H A0CTATOYHO, YTOGHL

806. IToaocxum x=

BCE KOPHY YDPAaBHEHHA f(}_ii) =0 HMeAR OTpHLATEARHBIE BEUlECTBEH-
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Hhle¢ HacCTH. 3ro YpabHEHRE WMEET BMA
Y—at-b—o)+y* B—a—b1430)-+y(@+a-—b-—3c) 4
+{t+a3-btoy=0,
Jlerko BHIETB, KpOME TOTC, HECOXOHHMOCTE YCACBHA
1—at+b—e={14n} {142 (1 +x5) > 0.
Ha ocnosannu peayanTaTa zalade 804 monyuaeM Reo(NCIOMMBIE H AOCTa-
TOYHKLE YCHOBHAD
t—a+b—-c>»0; ldadbte>0; 3—a—b43c>0;
I—btac—ct >0,

1
807. W ||r {x) =

b
=gl g, g by ”;H-— e B

[pu x, meusouemen of 0 10 o, nepBas TPYnNa CAATAEMBIX BO3ACTAET
or O no o, b,=consl, cnepyowne craraeMbie BO2PacTaiT OT — oo
a0 0. CymMma BOSpacTaeT OT — o6 10 -+ o0 WAH OT — b, A0 - co.

808, TNycTe p— €AMRCTEEHHBIA MONOMHTEABHHA KODeHL TIOMHHOMA

boxt —byxn—t— ., —b, u |x| > p. Toraa
],F(x)|;[aux"|—|a1x“*'|—...—|a,,|;
Shy|xirbylx|n-le [, | > O
809. MMycTs p(x)==@px" + ... Fagxt=m+l_p xp-m_  _p,

roe bj=-—a; npaa; <0 a b;=0npn g; = 0. Ecnn x > p, rie p—eann-
CTBENHBIA NONCKHTeALHLIA Kopeds ¢ (x), To f () =@ (x) > O,

B10. (x— 1) f{(¥)=apx?Fle(gg—a) A" — .., —(0y=1—0py) X— a5
IToT NONHHOM HMeeT eIHHCTEEHHLIA MonOMHTENLKLIT Kopenk (3anaua 807),
papunit 1. OcraeTcd npHMeHHTE pesyabraT sanauu 808,

81t Noauvow f(x}=nxt—yn-l—xre~2_ . —1 pmeer peue-
creenumii  kopens | Janee, nyete Fix)=(x—1)f{(x)=nat+1 —
— @+ Dan+1. Torna F' (x)=n (a4 1) (x— 1) x*-L Tipn HeneTHom n
noandosm F (x) WMeeT efMNCTEEHuBH MMHAMYM TpH x=1[ ¥, chencea-
TeAsho, He HMeeT Kopuell, kpome asoitnoro kopus x=1. [lpa uetHom n
noaanoM F (¥) sospactaer oT —oo A0 | ApH —eo < x=X0, yOuisaer
or | ao O mpn Q=sx< 1 w 2o3pactaer o1 () 00 o npu 1=y < o,
Mostomy F(x} B 3TOM cnyuae HM€eT eIHHCTEEHHBIH KOPEHb, EKpoMe
KopHA x="%.

812. Bee ®opun ' {x), ouenHZWo, rellecTEelHbe. OG0IHAYMM uX
B, b ..., Eu_r. Jlanee, ofosnaunm veped gy, 4, .., Y, KOPHE NOJH-
Houa f{x)—b, Yepes x;, X3, ..., p—KOpHI NoAHnOMA f{x)—a. Torna

y1<§1 <5’2<g2< vor 1 €Epoy < Fa,
<Bi <y <t < Capy < By < Xp.

Ha athx lrepagencTe cieayeT, HYTC HNTEDBAAM, QrpAPHYEHHBE Tod-
KaMK X7, 4, Ne Nepecerslrc, 130 OHH 3AKAIQUEDB B HENEpPECeKAIOIHXCH
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nuTepBafax
(—eo, B Ba Eods oo Brern H-oo)

[Monauom f(x) mpuruMaeT Ra HOHUAX KAaMAOTO W3 DACCMOTPEHHBIX HH-
TEPBANOB 3HAYEHHA ¢ H b H DPOXOAHT BRAYTIDH MHTEDBAJIA uepe3 Bee Mpo-
MeMyToukHe 3HaveHud. CreaoBatenvHo, f({x)—A oBpawaerca B O Ha
BCLIECTBEHHOHR OCH n pa3, 4To W TpebuBaNoCh HOKa3aTh.

813. Ecan 256a‘cai, HYXKEG YCTPOHTE TaK, 9TOOH BCe KODHH GetlH
OTPHHATENbHE M OFHE H3 HHX OBA TPEXKPATHBLIM (HAN YETLIPEXKPATHRIM,
eciu 256a4=a'f). Ecan 2564, > ai, To KOPIE JOMKBBE COCTABNATE ARG
Mapsl CONPSUKEHHBIX ¢ ONMHAKOBGLIMH BELIECTBEHHEIMH HACTAMH (OAHA M3
HEX MOXeT BHPOMIATLCE B AB0ftHOW Kopens). 370 MOXHo chenaTs Gec-
KOHEYHBIM MHOIKECTBOM cnocofos.

814. Ecnn f(x) He HMeeT KpaTHBIX KOpHell, To 3aflaua eCTb YacTubll
caysafi safaun 794, Ecaw d(x}=(f{x), f' (x}), To yTeepxaenue mepno

+

d({? +lid_((—;% » OcTaetca npucoennHuTe KOpHAE 4 (x),

815. Tyets g(x)=1aq (xR (x4-22) -0 (X35, Fo(x)=a.f (1),
Fy(6)=Fy (0} + M Fo () =ayf () +aohif (x), Faix)=Fy (x)'{'le; (x)=
=daof (Y ag A} ' (O +aohidof" (x) w T, 1. Torma Fp,x)=

= Froy (B MaF ey (=aof ()t &’ (9+ ... T8,/ (%), r1re ap
..., 8p—Kosddunnentet g. B cuay pesyaetata 2apaum 814 mee
KOpHR BCex noamunomos Fy, Fy, ..., F, sewectoenun.

817. TlonusoM  apx™ - nay-1x? =1 n{n—1) apo 2" =24, Lagnl
HMEET TOMBKC BEUIECTBEHHHE KopHW, CrejloBatensno, Hee KODHH aynliyn-
+mn(n—1) ... 2%=14 | tna,_ x--a, BeLIECTHEHREL. [pumenns
efle pas peaynawtar 3anaud 816, noaydeM, 4TO uce KOpHH NoaHHOMa
agnlx? fagnon{n—1}. . 2x®=1fmnin—1).n{n—1). . .3ar -2 | Aa,nt
pewrecTBernul. OQcTaeTca nogenats Ha nl,

818, Bee kopHR nonnHOMa

(=14 a0

BenlecTBeHAsl. OcTaeics NPHMEHHTH PesybTaT aanaun 817,

n(n

2-I*—'-—I-x"

819. OfosnauuM uepes xy, Xg, ..., X, KODIH NOJAHHOMa agtax
+ ... Fapx?. Bes napyuwieHHA oflHOCTH HX MOMHO CYUHTATH OO/0MKH-

n .
tenshenai. Torza |@ (0| = ] QX% @ 0+ i tx)
i=| | &x¥—x; Pl —ip(x) *
o=cos B4-isin®. Tlyere x=picosi4-isind). Jlerko muaets, uTO
ax—xy 12 4px; sin D sin i
=] =l f——
jaex—x |

, Tae @ (x)=

Ex—-x,-
O16pocam AenHTepeckRl cAysali sin 6 =0.
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__xl‘
Ex—x,-
HAN OJHOBDEMEHHO MeHBINE @AHHHEL W HX fHpPOH3BeleHHe HEé MOMXeT pag-

wateest 1. Caegosateanyo, ¢ (x) # 0.

Ecan sind # 0, To Bee OZHOEPEMERHO GOMBILE SNHHHLL

820, [ycre
1 f(k}(a)_! {cos p-+ising), z—a=p (cos O-+isin@)
fl Tm TTASTTESRER FTATe .

BosbMeM ¢ HaCTONBKO MaAklm, wro |@{z}| < 1, rpk < 1. Toraa | f(2) |=

=|f{@)] | 14-70% [cos (p+ kDYt isin (p -0 ] rpkh|, roe |A] < I,
Tpu e=(2L};l£:f£, m=1,2 ... k |F@] < |} @]

2ma—e
R

TaxuM c6pa3oM, NpI N3MeHeHUA © oT n;—lp o n—k_q)—f—Qn ByYHKuMS

| f(2) | —|f ()} menser anax 2k pas. BeseacTene renpepripnoctd | f(2) [—
— | F{a)]| kax dynxumn ot 0. | f(z)|—|f (a)| c6patutca B nyan 2k pas,
yTe B TpeOOB&N0Ch ACK&3ATh.

821, Tak e, K4k B rnpeapyell aanaue, noxamem, uto Re (f (2)}—
—Re(f(a) u Im{f{y—1Im (f ()} npu z=p (cos O 4 isin 8} MennmwoT
sHak 2k pa3 upm ugmeHeRuH 6 Ha 2R, echU TOJIBKG p KOCTATOMHO M#J0.

Mps 8= . m=1,2 ..., & |f@|>|Ffa]

Tlo dopmyae Tefiropa, NONOKHB —El-l— i {a) =r (cos - ising), nofyynm

f(2)— f (@)= rp* | cos (p-+48) +- £ sin (g-+-£8)] [1 4+ (2)), @ (a)=0. B
Opap p TaK, utobe | @ (2) | < 1, nony9HM, NOXOKHB @ {2]=, {z)-}ips(2):
Re {f (2)) — Re (f (a)) = rpk [cos {p 4- 28) (I + 1 (z})—sin (¢ 1 £0) gq (2});
Im (f {2}} —1m {f (@)) =rp¥ [sin (-} k0) (L 1y (2)) + cos (@ -+ £0) @ {2)}.
TMoaoxue p+kl=mn, m=0, 1, 2, ..., 2k, noayuum
Re (f (z)) —Re {f (@) =rp* (—1)™ (1 +-£5),

TIe &5 — COOTBETCTBYIOMEE 3naueHke ¢y {2}, |&, | < 1.

Orciona cnepyer, ure Re (f (2)) — Re (f (a)) meHAeT anak 2m pas opn
ofxofe 2 ORPYRIOCTH |Z— o) ==p. AHAJIOTHUHEN Pe3y/ILTAT NOTYUKM A%

Im (f (2 —1Im {f {a)}, noaoxwxs cp—}—kﬁsg'-—[—mn, m=0, 1, ..., 2&
822, Ypasnenwe pazGHpaeTcs Ha ABa:
Po, gy L0 1
Foy Thi fu) ki
"

1
%, + -E=O’ Xg— Kop

Pajznomxerne Ha mpocteifiliue 1po6H ILHETE
k=1

HA [ {x), no npexnoNoXennw BewecTsernue. [Tycte x=a- bi; 10ria

in(% 25 )

- 1 n
=lol ?;", @R TE Tl
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Jns xopHell KamIoro ®3 ypabHeHHE JOAKHO 6BITE % <

16| < kn.
823. --0,6618, 824, 2,004551.
825. a) 3,3876, —0,5136, —2,8741; b) 2,8031;
€} 3,9489, ©,2172, —1,1660; d} 3,1149, 0,7459, —0,8608.
826. 3anaqua CBOANTCHT K BHIHCJASHYK KOPHA ypaBHewnd x3—3x 4
4+ 1=0, cozepmawerocn B urreppaje (0, 1). x=0,347 (¢ Tounocrsio
ao 0,001),
827, 2,4908.
B28. a) 1,7320; by —0,7321; ¢) 0,6180; d) 0,2679;
e) —3,1623; f) 1,2361; g) —2,3028; h) 3,6457; 1) 1,6180.
829. a) 1,0953, —0,2624, —1,4773, —2,3556;
by 0,8270, 0,3383, —1,2090, —2,9563;
<) 1,4689, 0,1168;
d) 8,0060, 1,2855, 0,1960, —1,4875;
e} 1,5357, —0,1537;
fy 3,3322, 1,0947, —0,6002, —1,8268,;
g} 0,4910, —1, 491,
h) 2,1462, —0,6821, —1,3178, —4,1463,

n
I—bl-  OTKYHE

FMTABA VII

832, fa, TosMbke B MmOAYrpynme, B XKOTOPOA NPOM3BEREHHE PABHO
MpaBOMY COMHOMHATEND,

833. 1) ITponseenenye paBHO DpaBOMY COMHOMMTEND, 2) RpoHIBes
JeHHe paBHO JeBOMY coMromutemo; 3) {0, a}, af=0; 4 {0, 1}
5y {1, a}, a®=1.

834, 1) {a, &% &% ...} D) {a, 4%, ..., ak, att¥ akti-1)
npuden gt +i=ak; ecau =1, T0 0% ecTh HYAB MOJYTPYRRR; ecn k=1,
To g eguhlula ¥ NOAYTPYNNa ABAAETCH Tpynnof,

838, [Tonyrpynna, B KoTopofl MpOH3BeAeHHE PABHO JEBOMY COMIIQs
KHTE .

837. Ilonyrpynna HaTypafdbHLIX YHCE OTHOCHTEABHO YMHOXKEHHA,

§42. B xauecTBe &% MOMHO BIATb TOJALKO TLAHCIICHUPOBAHHYIY
MaTPHLY.

845, ITopagex papen 2%nl,

B47. fx ()==ayx by, [y () =8px-1-8y. Torza

hath 0 =ayage+ (agby -+ by}

852. Maomoptuam ocymecrpaseTcs noxasateabnoll dyrxuued,

853, Kampoe Takoe npeolpadoBakue OCYUECTBARET ROLCTAHOBKY
BEDWHH TpEYTIOALHUKS.
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854, Kaxmoe Takoe ABMMEHHe OCYIMecTBAAET ROACTAROBXY DAp Mpo-
THBONOJCHKHEIX Beplind W ofpartho, mobad NojcTtandBKa Nap OpoTHBO-
MOMOKHEIX BeplinH MoMer GhiTh OCYILECTB/IeHA ABHIKEHNEM Kyla.

856, Hopraok pasen 2n.

857. (ab)*=1 Bacuer ab= (ab)~T=bh-lg—-l=pu.

858. a) H={l, 2, a4, a*}, Ha={a, 8%, &%, 4}, rje a obpazybwan

by H=1{1, (123}, Ho={(123), (13}}, Ho*={(132), (23)}, o =(123).

¢) H—uugapdecKas rpynna nopsaka 4. SneMerTs, COCTARAAOMLIAS
OJIHH Kflacte CMEXHOCTH, —BPANIEHHS, NepeBOiRLAE HCXOZAYW Tpanb
B KaKyw-1u60 ApYrym.

d) Kaacch cMeMHOCTH — MHOMXECTBa MaTpHL ¢ UKCHDOBRHHBIM onpe-

JIeARTEAEM.

859. ITyere m—npopanox rpynnel. Torma a=a®+l=$2 rpe
1 rm+1

b=a ? . O6patho, ecau =052, To b=}~ +1=q ?

880. HanwGonswpit nopagox 60 HMeeT NoaCTAHOBKA, COCTABASHHAN
B3 HuxMA0B 3-ro, 4-ro u 5-ro nopasxos.

861. Bca rpynna, eaHHH4Aas NoACPYNNa A UMKAHYECKaf MOArpynna
TPETBETO MOPAZKE — HOpMaaknpie peantenn. Tpw noarpynnet sToporo
TOPAZKA COTPAMKEHE.

862. Ilepexon Kk oGpaTHBIM SAeMEHTAM OCYlZeCTBAAET BIANMHO OZHO-
SHAYHOE COOTRETCTBHE MEXKAY MPaBbiMA H JICBBIMM KJAAcCaMH CMEHHOCTH.

863. A w N\ H ABAAKTCA OJHOBPEMEHHO MPAaBHIMH H JeBBIMH K/Aac-
CaMH CMeMHOCTH.

864, Umeer mecto Qopuyna (G:H)=(G:K) (K: H), rae {G:H) oboa-
HagaeT HiAekc noxrpynost A e rpynne G.

865. Ecnu z€ Hyzy N Hyzy, 7o My2y=Hu, Hug=Hee w Hizi N
1 Heza=Hiz ) Hyz=(H; N H,)z. Vmaerc {G:H) pasen uncay He-
NYCTHN Nepecewenuit Hqzy 1 Mgz,

868. Ecmu @ rpunapJeXHT UeHTPY ¥ ¢— JI0GOH S7eMenT rpynme,
T0 ¢~lac=uq.

867, Yucno saeMeHTOB B KJacce CONPMMEHHHX paBHe | AJdA 3ae-
MEHTOB LUEHTPA, B YACTHOCTA, JAS €IHRMIbL, K ABIAACTCH CTEREHBLIO p AAS
HeHeHTpankHuX, CNeA0BaTeNLHO, UEHTP HETDHBHAJEH, HHaue YHCAO
JIEMEHTOB TPYNMLL He ZeflHoce Obl HA £,

868. Ecam Tpymma CONEPMHT 3JeMEHT OOPAAKa p%, TO OHA TUKIM-
yeckad. EcaM Her, TO HMeeTcs [eRTPaiLHLIA 3MeMeRT & 0opaaka p.
EcnH b--3AeMeHT, He BXOAAILHA B UMKIAYECKYIO NOATPYNNY, NOPOXKARH-
Ky a, To P =1, ab==>ba n BCe dneMeRTH OJROZHAYHO 3AMHCBIBAKTCH
B Biie afb™, Qe ke p—1, Desmegp—1.

869. 1) LUnxanveckas rpynna. 2) Ipynna ¢ KoMMyTUDYIOWHME ©6-
PASYIOILHMH &, b, ¢; #3=D=cl=1. 3) Ipynna ¢ XOMMYTHPYIOUIHMH
ofpazylommi g, b; at=1, =1, 4) Cpynna musnpa: a*=Fk =1,
bab=4¢" b) I'pynna xBatepHHoHoB! at= [, b:==gl, b~lab=a’.
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870. CnegyeT 3 NpaRH/Aa YMHOMEHHA KOMIVIEXCHHX $HCced. Hapo —
BAHTHBHAA Tpynna Oennx KPaTHBIX 21T,

871. $lcHo, uTo CYMMe NOAHHOMOB COOTBETCTBYET CYyMMa CTPOK.
Hsomopdmasm chepyeT Ma CyeCcTBOBEHHA H €JHHCTBEHHOCTH HMRTEPNOAA-
UHORHOTO [OJHHOMAE.

872, Snpom saBnsieTcs alAMTHBRAR TFpynna OOTAHOMOB, ASMAWHXCHA
Ha (x—uxp) (x—xg) ... (¥—x,).

873. Ecnu xm =145, 10 (p (x))* =1g.

875. Yncho saeMeNTOB B KAACCE COMDAMEHEBIX S1eMERTOB PABHO
HHAEKCY UeHTpaJfHaaTopa JAI6OTO B3 HHX.

878, IlogcTaHOBKH, HMelOURe OJHHAKOBBblE PASJNOMEHHA HA LAKJH.

877. I'pynnoBHe AKCHOME JeMHO NPOBEPAOT CA (KOMMYTATHBHOCTE 1
HCNOAL3YETCA [ M Nposepxe acconuaTheHocTH G). B cray szanaus 86!,
BCAKHE BleMedT 03 A ecte xpappaT apyroro. IMostoMy xa=yla=gyay—L

878. NMycre a€ K. LlewTpanuzatop sfieMenTa a HMeeT HOPAROK 2,
a CAefloBaTeNbHO COBNaJaeT ¢ {], a}, npHueM &?=1. Ecan b # a u
BEK, 10 Hz [(ab)®=1 chepyer bab=a, T. e, & NPHHaAAEKHT MeHTpa-
nuzatopy, u4ro wepoaMmkpo, [losTomy oK =G\K. Ecau ponycTuts,
uto abiab,=b, €K {npn &, b€ K), To (bghp)®=1, UTO HEBOIMOMHO,
Chnenosatenusuo, H==aK ecTe NOAFpynma W HOPMAJABHHEA JeAHTE/b.
Ee ropamox wWedeTHHH, Tak Kax B HeH HET 3JeMEHTOB BTOPOTO NO-
paika. Jdanee K=aH. Tlostomy, npy Jawbom xEH Gyaper (ax)®=]1,
Tak  uTo  axa=x"", CNENOBATENBHO, X XgXl XI = X}Xo0X @0Xe0 ==
== g Xp (X1xg)~ =1, 7. e. H—afenepa rpynna,

879. Lpkawueckan rpynna 3-fo nopRAka M CHMMeTpHOeCcKas Ipyn-
ma S;.

880, Dpe rpyunw 4-ro nopsjka, rpyana axsnpa nopsaka 10 u 3wa-
KonepemenHaa rpynna A,

882, CyutecTByeT HKOHewHoe YWC/AC HOATPYRN, ConpsSxeHHux ¢
(sapada 881), u nx mepeceueHne MmeeT KoHeunmil uajexc {zafnaua 865),

883. Ortolpasenne, HaHHOE B YKa3anuH, FoMoMopduo, €ro faapo
ABAASTCH HODMaMbHEIM JeApTeNieM, o6pa3ocM—TpyNna NOACTAHOBOK 71
9AeMeHTOR, NOPAAOK KOTOPOH ecrs Aenntent rl,

884. a) Ecau aba—'6-'=1, 1o ab==ba n oBpaTho.

b) JocTaTouHo NOKasaTh, HTO 3JeMeHT, olpaTanii K KOMMyTatopy,
ecTe kommMyTatap. Ho (aba=1b=1)='=bhab-la-1

¢) c=1{aba—1-1) c = {c=ac) (¢=1bc) (¢~ ac) =L (c=1bc) =1,

d) OGpasul Bcex 3AeMeHTOB nocie (QaKTOPHSALHH MO KOMMYTAHTY
KOMMYTHPYIOT, 00 HX KOMMYTaTOpPH o6pamaloTes B ¢AHHBUY.

e) Ecan G/H aGenesa, ToO BCe KOMMYTATOpPH MOMAZAIOT B HAPO APH
daxTopnsatun no H,

886. aba=1p=1==(gba=N)b~1E€B; aba-b-‘=a(ba~H~-1) A,

B86. HemocpefcTenno caefyer Hs npegbiayned sagavd.



887. Ecan rpynna G wmeer HeTpupuaneHmfi newtp Z, T0o anbo Z,
nubo G/Z copepmut adement nepaaka p. Bo eTopom cayuae GepeM
sneMenT { w3 waacca cMeuocTH G/Z nopamka p. OH mopexpgaer uu-
KJAHYECKYH Tpynny, nopagok koTepol jeantca He p. Takem ofpasoM,
B O00HX CAyYasx 3ajlava CBOAHTCA K cAydaic alenesolt Tpymnel.

Ecnm ke ueHTp €OCTORT TOABKO H3 eRMHHUS!, TO HalJeTes xJAace
COTPAMEHHHX FNEMEHTOB, TACAC $1EMEHTOR KOTOPOTO HE ZEAHTCH Ha p.
Lentpaau3atop A6OT0 3MeMeRTa dTOro KJacts ecTs noarpynna &, no-
PALOE KOTOpoil EelHTCH RA £, M MOXKEO NPHMERRTh AHAYKIHIK.

888, B rpynne ROpRAKA 2p HMeeTCR NMOATPYINA nopsaAka p wa 0o-
panxa 2 (aagaua 887). T'pynna Mopsska p ecTh HOpMansHbIA RefHTesb
(3amawa 863). Ecnn a—oGpasywownii stoff Tpynnd W & — s/eMeHT ho-
pagxa 2, To bab=a*, blab®=a=a"*, otayna k=1, k=41 (mod p).
Ecan k= 1—uuxanyeckas rpynna, ecad k=s=—1-—rpynna An3gpa.

889. Ecan p=E1 (modg), To cymecrbyeT TOMBKO LUHKJHYECKAA
rpynma, Ecan p=s1 {modg), a—sneMedT nopsixa p, b—aneMent
nopajka ¢, f— ReprooGpasNBlil KOpeHe cTENeHH ¢ B none Brueton GF {p),

To FpynNna sajaeTcs obpa3yiounMi a, b u cootHomennguy af =1, 87 =1,
b—lgb—=a’, 3amena ofpasytowero b BaeveT 3aMeny { Ha APyTHe NepBo-
o6pasuble KopHH.

891, Ecmu {E4-mA)yr=E, 10 nA-{-n—{ngﬂmA*+...=0. Ecau m

IeJRTCH Ba npoctoe pz=3 RAR Ha p?, p=2, TO HETPYIHO YBELHTHCH,
HTo AAA HeKoTOpol NosmuMu ¢, | BCe C/araeMblie, HauHHaA co BTOPOTO,
BeJATcH Ha BoJiee BRICOKYK CTeNeéHb p, YeM NepBoe,

892, ConprmeHHBIMH ABAHIOTCA BCe NOBOPOTH HA OXHE H TOT MHe
YroJa.

893. OueBuano, uto ueutp SO (3} TpuBHanen u cpean CAC-14-t
HMeTC BPAUGEEHA HA YroaA @y, OTAuunetll ot 0. Ecanw C=E, 10
CAC=1A=1=F, B cuay HenpepmBHON 3aBHCHMoCTR yrJ/a NoBOpoTa o7 C
anemedTH CAC~1A~1 peaanayoT BpauwleHHA Ha Bee Yol oT 0 10 ¢y, a
X XBajpaThl, XKyO6bl M T. A. PEajH3YIOT BpalleHuR Ha BCe BOIMOIKHLIE
yrap, Takim ofpasom, S cogepHT BCe KJACCH COMPSKEHHBIX /6~
MehToB H coBRafaeT ¢ SO (3).

804, TaxHe UHKAR O6pA3OBAHE] SAEMEHTAMH @, ax, ..., ax™~1, rpe
m—NOpAgoK X.

805. [lycTs m-—nopAfoK saeMeHTa x, Torpa n=—=md, TloNcTanoBKa,
COOTBETCTBYWIEAA X, PACNAfARTCA HA d UHXJOB ANHHHW M H & YeTHOCTH
HJAH HENETAOCTh OMPefeNfeTCHt BeTHOCTBiC HJAH HEMeTHOCTRIO  YAC/Aa
d{m—1). 1aa 2eTHOCTH NOOCTAHOBKY HeoBXOIHMO W AOCTATORHO, YTOGH M
Gbl0 ueTHhM © 4 HeueTHWM, EcAu n==2%n; HpH HeweTROM Ny, At AONMHO
ReanthcA Ha 2%, Tlyers m=2%my. TorAa y=x#: ecTh sneMmeHT no-
pagka 2%, T[lofcTanoBKa, COOTBETCTBYIOIGAS 9JEMBHTY Y, TOKE Oyaer
HeYeTHOH.
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898. i1z pewewns samaun 895 caepyer, uro Afpo Gy yROMARYTOrO
B YKa3aHMH ToMoMOp¢HAMa COCTOMT K3 3JIEeMeHTOB, NODPRAKH HOTOPHX
He neasTea Ha 2%, Tpynna G; CHOBa YHAOBJETBOPAST YCAOBHID H RJA
Hee uMeercA roMomopduam Ha {:I: I} ¢ aapoM (fy, COCTOSULMM H3 SJe-
MERTOB, NOPHIKYW KOTOPHX He leasTes ha 2k~1 w 1, 4. B xauectse Gy
TOJNYYUHM TIOACPYNNY, CoCTOAILYIO H3 DJEMEHTOB HEUETHOrO MOPAAKE.
Bee rpynnet Gy, Gy, ..., Gp—uopMaibHwe genatemu §, nfo onw xa-
PaKTePHIYIOTCS MOPANKAMH 3AeMEHTOB, 3 NOPRJAKH He MIMEHSIOTCR Npu
CONPAMKEHHN.

898. Ecim Hax=Ha, 10 axa—*€H u x€a-'Ha. BSaementy 2
OTBEYAET eAHHHYNAA TNOACTAHOBKA, ecnk Hax = Ha npn seex a, 1. e. ecan
t€ Na=1Ha, O6patho, ecan x€ o~ e, 1o Hax=FHa npu ecex a,
T. €. 3MEMEHTY X COOTEETCTBYET eAMHRUHAA MOACTAHOBKaA,

899. Tpynna apromopdusmor GeckoRewnol UuKAMYecKoR rpynom
nMeeT MopARoK 2, uBo oRa CONEPKHT TOMBKO OAHH HeTPHBHANLHEIE
aBToMopdnam 2 — @=L Tpynna aBToMOpdHIMOB KOHeTHOH HMRAHYECKOR
CPYRNE MOPSAXA M H3oMopdHa MYJbTANAHKATHBEOH rpynne Koabba
BEINETOB MO MOAYAK f.

900. OtoaraunM nopaioK rpynnm Iu3apa seped 2m. Tpynna apTo-
MopusMoB H3oMopdua TpyNNe AnHeEHLX dYHKUHA ¥ — ax--D ¢ Koad-
$uillHeHTaMA B KOJbUe BHYETOB 110 MOIY.NI0 /M, NPHGEM & B3aHMHO
ApocTe ¢ M.

901. T'pyrna asToMoptHamos w3omopdHa nonuofi Aurelikol rpynne
GL (m, K) nan nosem K =GF(p). 3necsv uepes m o6o3zayeHo uucao
NpAMBIX CRaraeMaix.

902, Tpynua asTomopduamoB HsoMopdHa rpyniie BpallleHufi, coBMe-
WAWIHY Ky6, W, CleloBaTeabho (cM. 3aRawy 854), cummerpuueckol
rpynne S; TIOACTAROBOK YETHIPEX SNEMENTOB.

903. AccounaTHBHHIi 3aKOH JIeTKO npomepsercd, napa (1, 1) sBAsercn
exvumnedl w (g, h)=1=(g—*, (h&~ )~ M.

904, Conocrapewse (f, ky—= fh ecTh romoMopduaM nonynpsmoro
npoHaBegenun ua FH, néo (fl, hl) (fa’ h2)=(f1_fs, fl’l'h’) H -'Flhl‘fahg =

= hl 3 h k= flffzhfl'he'

905. TTopsimok @ pasen mh™, nopagox U pasen k™-1, tag uro
(@:U}=Fkm. Donrpynnm, conpsmennme ¢ U, cocToar ua nap (1, ),
roe f--QynROMH, NpUEEMaolMe 3naueHne } Ha duUKCHpoBaKHOM apry-
mente. [Tostomy mepeceuense noarpynn, conpamennnx ¢ U, ecte (1, 1),
H NpeACTaBACHRE NOACTAHOBKAMH KJACCOB CMEXHOCTH MSOMOpdHO,

906, [lycry apromopduam b —+ h® nmpu KCH, g€ G sanan. Cono-

-1
CTABMM SNEMEHTY (g, f) CINeTeHNs SMeMeHT (g, IT ¢en® ) nosy-
x¢ 6
npamore npowabenenns GH. Jlerko npoepaercs, uro 570 oToGpameHkHe
ecTs romemophusm va GH.
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807, DaeMenTHl Xy, BXOAAME B MAPW (X;, 1)EF, cocTapasior HOp-
ManeHbift fleauTens Mp rpynnw H;. CooTBeTCTBeHHO, 3/EMEHTH X,
BXogAmue B mapw (1, x,)€F, cocrapasoT HopMafbHul geautens My
rpynin Hy. Tlpamoe npowasenerne MM, ecTs Hopmannkuil aenntens F
B fT1/My 2 FIM M3 o Ho/Mo. Takust oBpasom, mexay rpynnamu /My
u HyfM, wmMeetcn nzomopdHam H napa (g, yo)E€F cocraBnens na
3/EMEHTOR, TPHHAMMEKAMIHAX COOTBETCTBYIOMEM B CHJAY 3TOTO A30OMOp-
gusma xaaccaM cmexnocra H/M, v Hy/M,.

008. VkasaHHas NONTPYNNa ecTh SApe romoMopduama cBoGozmoil
Tpynnel Ha ALAHTMBHYIO TPYONY BHUYETOB M0 MOLYMIO . STOT roMo-
MOpdH3M COMOCTABAALT KAMIOMY C/OBY CYMMY ToKadaTenell npu oGpa-
9YIOLIHX.

908, ConocTaBRM KaMAoMy TeMeHTY CTPOKY M3 CYMM MORasaTened
npu ofpasyiollux. 3To OTO6paKeNHe eCTh TOMOMOphHIM Ha CROGONNYID
abenepy rpynny ¢ k ofpaaywoimumu. flapo stero romoMopdusma cogna-
paer ¢ H. Tax xak GfH aGenesa, f comepXur xommyrant. Ho Bce
KoMMYyTaTopH codepmaten B H, chenoeatenwro, H cosnagaer ¢ Kommy-
TaHTOM.

910, Tax KaK AMMHA TDPOH3BELEHHS 51eMEHTOR (¢ oOT/AHYASTCH na
YeTHOE UHCAD OT CYMMBl JJIHH, COMOCTAB/EHHE SNeMEHTY ANHHH % 4ucaa
{—1)* ecTb roMoMODhHSM H €F0 AP0 H COCTABMEHO U3 BCEX 21EMEHTOB
vetHoft annne. Janee, bra={ab)~t, biby=(abs} =1 aby, Tax uto ¢;=nb;—
obpasyomwe H. Han ycranosienyfl #X csoGombsl JOCTaTOUHO NOKazaTe,
YTO B HECOKPAaTHMOM CJOBE M3 ¢; W OGPATHWX, NOCHEe 3aMEHH C; HA abj
HR OOMH obpasywinufi by, i=1, ..., n, He COKpalllaeTca, B 4eM ferko
yOenuThCA METONOM HHAYKUMH RO ATHHE ClioBa.

OLl. Ecan x&H, x=ua; ... ap=08; ... b, r1e ay by cyTe oGpa-
syoue u HM o6paTHee, TO &) ... at=61... &1, B cuny ceolicTsa
cootRowerkf B H. [losromy oToGpaxenne a @) =art... a7l He 3a-
BUCHT OT TNpencTadneHhss x uepes ofpasyrllse M ABNACTCA aBIOMop-
¢n3MoM BTOpOro IOpAAKA.

912, Sewo, wto of=o0p=03=1. ITyet @pity_g... =1, rae oy
RPHHHMAOT 2HAYEHHA Oy, G'y., 0y, OpHUeM o) H Qi1 PasIHYEBL,
i=1, ..., n—1.Bozbmem Toury M, us obnacrn x24y?>z2, g2 4 22542,

224-xt > y? (Hanpumep, TOUKY x=y=z=%) H nonoxum My =a,M,,

My=waMy, oo, Mp=aaM,_q. Torza Mp=My, M,_1=0u.M,. [ycTs
Mp—T0uka ¢ HauGozblIeH cyMmol koopamHat. Torda k> 0 u & < g,
HGO CYMMa KOODAHHAT TOUKH Mg metibwe yeM Jns Touek My m M. .,
Hanee, Mpyp=op My 0 Mp_; =Mz, B chay neproro sameuanns
B YRA3AHUR AOJIKHO OBITH Glp=(pyy, B MB MPHILIH K NPOTHBGPESAL.

915, Nycte Fxy, %2, ..., X,;)—DOJAUHOM, MEHSIOWKI 3HaK npx
HeYeTHHX MepecTaHOBKAX MepeMeniuX. Taw xak F(xp, X3, X3, ..., X, =
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=—F (X3, %a, ..., X)) =0, F (%1, X3, ..., X5} ACAHTCA Ha X;—X;. AHajo-
THUHO JoKaseiBaercd, UuTo F (x5, Xz, ..., Xy} NQIHTCA Ha BCS PA3HOCTH

x;—xp. Caenosatensmo, F(xy, Xz, ..., Xp) AEMHTCA HA A = ]1 (x;—xg),
(=

paBHoe omnpeneanteno Baumepmonna. Beray Toro, 4to onpegenutens 4

MeHSeT 3HAK LIPH HeueTHLIX MEepecTAHOBKAX NepeMeRHEIX, &i—cm\a-
METpHYECKKH TOJRHOM,

916, TyeTe @ (X4, %3, ..., X,)— NOJHHOM, RE MERRIOUWINACHE TpH YeT-
HLIX NepecTAHOBKaxX NepemeHHbX. OG03HAUMM uepes @ (X1, X3y ...y Xp)
NOAMHOM, NoAyYammics U3 @ {X;, Xz, ..., ¥,) NOCPEACTEOM KaKol-Jnnbo
onpefiescH ol HeyeTHOR MepPecTAHOBKH.

Herpynno npobepnTe, uTo npH xampoH ReweTholt nepecTaHoBKe ¢
NepeXoMUT B , ¢ B . {efoBaTenbic, @@ He MEHASTCA fpH Brex

RepeCTAROBKAX, P— MEHAET SHAK NPH HEYSTHMX TNepecTaHoBKax,
Hanee,

e i i

rae A—onpenenuteds Banpepmonga, Ha ocHOBanHH pesyasTaTa 3apaud
915 Fy eCTh CHMMETPHUECKHH RONHEOM; F;—ToXe CHMMETPHYECKHEH
NOAKNKROM, Tak KAK He MeHAeTcd NpH BCeX NEPECTAHOBKAX TEPEeMeHHMIX,

917, Tlepemensitie x4, X3, ..., X MOXHO BHIPa3HT JAHKefHO teped fy,
s Nz «o o5 Na—1- CAGHOBATENLHD, KAMABWA MONHHOM OT Xy, Xz, ..., Xy
MOXRO JIPEeACTABHTL B BHJE TMOMHAOMA OT fy, M), Moy «vvy Mpy_1!
g aq X n -
Fxy, X3 «..s xn)=2A;’f’°nl 32 ... iR

Ipa &pyroBofi NepecTaRoBKe NEPeMEHHBIX Xy, Xa, s.., X, OAHOYAEH

(e S« T v 2 Pt — ol LTI 2017 TAE SRE Y L R I T YO
Affoq®in%a, | n%n<1 npuobpeTaet MuoKHTeL £ (%1 2% (=1)an 1),
CllencBatenisHo, AN TOTO 4Tofui F (X, Xa, .:., %) He MeRAJCA npu
KPYTOBHX TIRDECTAHORKAX NMepeMeHBblX, HeoBXOAKMO W HOCTATOUHO, YTobH

oy 204 ... F{n—1} 2, Neanmoce Ha A,
918, Momno B3aTs fi, My, NNy 2, ovvy M, _ mp ©Y.
919. Tlycte mMy=x;+ 228+ %28 Te=x1-+ X824 xg8, THE &=

2
_—_—~%+ l@. Torza 2—:=q31+f]/?q)2, THE @1 A g HEKOTOPHE
palHoORaNhEEe DYHKUNH OT X3, X3, Xg € DANHOHANBHMMU Ko5gkbeHen-
TaMK, HE MEHAIIMECA TP KPYTOBOM NEPecTaHOBKE Xy, X3, Xy JIETKO
BUASTL, UTO 4epes fy=x;-+X3 X3, @y ¥ Py PAUHOBA/LHO BHIpAMALTCH
KOKAAA PauuonadAbHas QYRKUMR OT Xy, X5, X3, He HIMEHAIOULAACA MPH
KPYTOBOH MEPECTANOBKE NEPEMeHELIX.
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Hoctatouno sTo goKazaTs Aaa Wgni® # n3. Ho
1

')
i = ———
o P1+ips V'3
[ IR ] 2
= () e (gt iy V) (102 V3.

820. Mpx n=4
1-|l=x1—|—ix3—xs-—-ix4.
Na =X — Xz} Xg — ¥y
Mg =Xy~ iXp X3 -1 Xy

0,, 05 cyTh

Monoxum B; =m;Mg; O+ 0= n;:]“ ; By ify =212
a
pacHoHadbHBle PYHKUHH C PALHOHA/IbRBMA RKoSQPHUUeHTaMA OT X, Xg,
Xg, %4, HE MEHAIOIIMECH NPH KPYTOBHX NepecraHoBKax. JIerKe BHASTE,
uTo OHH BMecTe ¢ f=x;+ X3 x5+ x; o0pazyloT CcucTeMy OCHOBHBLX
Pyukunil, JeficTeutenpHo,
N . 4 .
" m—z _ B—ifs | " 1];3 _ By —ify TI: 03 (8 -1- 185)
e ] - "o 1 h s b e
2 [+ * By (024 105) B, — By

921, [ycrw
M= %18 +x98% - 283 4 x 8t 4 x4,
Na= Xy -8t 258 2,67 - x5,
Mg == X184 x5 +xa8% F 2,87 - x5,
Ty =x184 -+ 5588+ X587 + %46 + %5,

PaccMoTpHM  PalnoHansHyl0 $YHKLHID M—n;]ﬂ H PACOONOXMM ee

0o creneusM &, aamedus | Ha —e—se2—gf—eh;
Ay =eqy+ &, | &Py - ety
Kostpuusentsl @;, Tz, (g, @4 CyTh PRIUKOHAMBHBIE YHCAA. JaMENRA &

Ha &2, e | et modyuHMm:

A =n'£h=32f91 + e+ ey + &3y,

Lh —%‘ =e'g1+ et elpy +etpy,
A= n:;]s*e @1+ 632+ 6%ps + e,

3a cocHOBHEIE DYHKLUHH» MOMHO B3ATL f, @1, Pz Pg, Py Hefict-
BHTEIbHD, Yepe3 HHX BHIDAMAOTCA DALHOHAMBHO Ay, Az, Ap, Ay Janee,

et = AR, gt = AT AR AL
TR P W T M =MAz AL
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922, Mycre S, =(}Ho;—pasnomerne S, no H, u nycrs g% — no-
JHHOM, KOTOPHE nofdyuaetcs us g mojcranoskodl o MekoMud nouay-
HOM €CTR

FOy=T]¢—g(«4 ..., £B).

G;

923, y24 (2¢® —%ab-27c) y 1 (a®*— 36 =0.
924. a) y*—by? 4 (ac —4d) y—(@?d + *— 4bd) =0
(pesonneenTa Peppapn)
b) y*—(3a%—8h) y2 4 (3a*— 16a% + 166 | 16ac—64d) y—
—(a*—4ab+8c)2 =0
{pesoasBenta iiaepa).
825.

b
:;:]/ da - Vb’»—ﬁ«ia“:}:]/ 4a+33;/b"‘—64a3:i:'|/ date? )/ b—64g

i V3

a=—-;—-|— - 3uaxH KBagpaTHHX KopHell BHOHPAKTCA TAK, 4TOOM

BX NpOHIBEAEHHE paBHANCCE — b,
926. (y --a)* (g 4-Bay + 250*) 4- 312564y =0.

KOPHHMH HCKOMOTO YPABHEHHA ABJIANTCHI

g1 = (Xyxz - XoXg - Xg¥ g+ XyXg + XX} (X1 X5 + ¥3Xg 4 NgXa 1 Kakq + X1 )
Y9 = (£ Xy F XgXo -+ Xa¥g -+ X50q + X4X)) (X125 + XXy -+ X Xg -4 Xy - X 41 )5
Ya == (X5} XXy - 2a%5 X0y T X2 2p) (X505 + 2% - X1Xa - XaXg -+ X3¥5);
§o = (Xaky - X325 4 x5%p 5%y + X gxp) (Xaxg + Xaxy FXgkp %5 - X5X0);
iy == (XsXg | XgXe - XoXy X gy - X105) (Xe¥e XXy + X120y Xaxy T x,0); .
ga== (XX - x Xy - X x5+ XaX5 1 Xpx3) (XaXy | x4 X5 X gXy - X125 - K3¥a).
Hcxomoe YpaBHEHHE, CUEBHAHO, WMEET BHA

Y8+ eyay® + epd®yt 4 0300y® 4- 04a%F {5t - cobY) y - (08% - c3ab%) =0,

TA® ¢j. €2y -.., Cg— a6COMOTHBIE NOCTOAHHbie, MM HA Onpejedenu:
nosomum g=—1, =0y a=0, b=—|. TNoayvum

a | & [y [xg | xa | Xg [ % {81 | w2 s | Ba 1 W Ye
—1| 0 1 i |—i]—£i] 0 1 [3—4] | I |3 4+4]

0 |—1]1 e pe? et |et ]| 0} —5 |—bey—5Hel| —be?|—-5g
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B neprom cayuae HCKOMOE YpaBHEHMe HMEET BHI:

(y—1)% (" —6y+25)==0.

Bo sTopoM cayvae y®--3126y =0. Orciona MBl Onpefie/nM Bre Kosp-
GHUNERTR, Kpome cg. Jlerxe npoBepHTh, uTe fy=1>0. Had 9t0ro Mokno
B38TE, Hanpkmep, a=—>5, h=4. B stom cryuae x;=xp=1, a ocTa/b
Hhle KOPHR YOOB/MeTBOpsIOT Yypaeewlo x'+2x?43x44=0, u Bce
Heo§XolWMBle BbIUKCAEHHA NpoBoAaTes Gea TpyAd.

ritaBa Vil

927. MuoxecTBe ¢$yHRUAR HMuem, KpoMe cnocofa onmcannd, Ie
OTMTHYAETCA OT apHMETHUECKOrO NPOCTPAHCTEA KOHEYHBIX MOCAeN0BaTe Nh-
HOCTefl, KOTOpOE TOMe MOMHO pACCMATPHBATh, Kak DpoCTpacToo &ylik-
unil Ha mHomectee N={1, 2, ..., n}h.

928. a) fy, Ja v fs Awnelin0 HesaBucumu; by fy H [, AHuelno Heza-
BHCHMHL, fg=2f;—fs € fi M [, AnHelio BezaBwcHMmH, fy=F,-+2f,,
Fa=%1—fa A fi, F2 u fs Judelino Hesasucumsl;, €) fy B f, JAupeino
BezaplcumMbl, fa=— f1+fo, fa=—8f1+4fs 0 f1, fo w fy muueino
ResaBuenMel, fa=Ff1+fe—Ffss ) f1, s v}y AHHCHHO PezaBHCHMEL,
fa=2f1—fai 0} i W fo Aunedino weassucumul, fy=3f1—fp, fo=F1—fa;
i} fi. far fa ¥ [y Nuueiino nesamucumbl j} fr. fy, fo NHHedNO ne3aBHCE-
M, fi=fH—fa—/s

929. B ofouXx chyyasx MoOMHO., 4) (5 Pl _i);

qF 7Y T
b} (1, 0, —1, 0).

931, [Ipn n==2: njocckocTb MoxeT OMTEL paabHTa Ha TpH yIaa,
CTOPOHE KOTOPRIX NPOXOAAT uepes ¢, €z, €3. IIpH A =23: NpocTpancTBO
paziMBaeTCA Ha WeTBIDE TPEXTPaHHBIX Y13, ¢ poOpaMu, NPOXOLANMME
uepes ey, g, £y, €.

nin=1)

932. ("— 1) g"—q)..(g"—gm-N)=q ° (g—1)F@=1)...
sagh —1).

933. B npumepax =a), b) u ¢} pasMepHoCcTR paBHa 2, B KavecTee
Gasnca MOMXKHO BSATBL [y U fi.

934, a) Pasmepnoctt nepeceqervs papHa 1, GasucHuli BeKTop ecTh
h=(5, —2, —3, —4)=Ff—4f;=3g,—g,. DBasucw noznpocTpancTs:
k, fy u ki, gy, Basuc cymmm &, fi, g

b) Ilepecenenne coBnagaer €o BTOPpHM noglipocTpaucTeoM. [Nogxo-
BAuiHE Gasuc MepBoro: g, ga» fi- OB e ecTh Gasne CyMMeL

¢) [lepeceyenne COCTONT K3 RYJAGBOro BEKTOpd, CYMMa-—BCe MeTH-
peXMepioe NpOCTPANCTBO,

d) Tepecewenne oanoMmepno. Basucsult sektop: Za=2f;+fa—/fs.
Basucda mopnpocTpancta: fy, fg, §2 M g1, G2, 029HC CYMMH fy, fy, g1. ga-
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¢) Baauc nepecenenun: =gy —gymy—2fs ¥ Ma=gg—g =
= 2f3-2f;. Basucw noanpoctpancts: Ry, g, fr B Ay, A gy CymmMa —
BCE YCThIPEXMEPHOE NPOCTPAHCTBO.

935. a) P+-Q=M; P[)Q —npocTpanHcTBC JHATOHAJIBHBIX MATPHL,

b) P4+-@=M; PNQ=0;

c) P4-Q COCTORT ®3 MATPHL, WMEIGIHX DaBHbIe SJeMeHTH H& JIn-
HHSIX, NapafesHbIX TNABHOH AHATOHANN H PACHONOMEHHHX Tof Hedl,
P[Q cocront na ckammpHsiX Matpul mE.

936.
xi’ r
%y 111 n/h % oo n/™M
gf il oo i Sy L) 110 1) "
Xg g1 9 1 xs Xg 1 11 xs‘
Xq 00 1 1 x, E 010 %

937, 8x]x, {-8x ¥ =1

90, I e @ == (=Dt 1.
840, qkm——-»ujiﬁ:—'f-‘@— 0pH R-pmes . Hhate peurenus wer.

Vo (9) Wa—k=m (@)

946, Kamauii fnofuHos 3 S OHOSHATHO TpeicTasaAfelcd B Buig
Faity + fattg co claraeMumu w3 8.

947, dim (P +@N(Pa+Q)==2. B xauecTBe 6a3HCa MOMHO BIfiTh
KOMOGHEHTH B Pa3.iofKeRHH Ga3nCHOro BekTopa { Mo NORRPOCTpaHCTRaM
Py w Py

848. dim (P1+ Q)N (P4 Q) =2k, B xauecrse Gasiica MOMHO BaAThH
06LeAHHEHHE KOMNOHEHT GA3MCEBBIX EBEKTOPOB § IO NOAMPOCTPAHCTBAM
Pyn P,

k{hw1}
949, g 5 P, (@) Vg, (@)

Y=t (3) Cma -k (G} P () '

npH k< min (my, ny).

Hraue 3amaqa He HMeeT PCLUSHHS.

953. EciH X3+ Py =x;3-L Py, TO 23 € x; + Py, uT0 BReweT x,-—x, & Py
u Py=x;—x,+P,=P,. Eonn x3—2€EP =Py, TO X+ Py=x, 4
+ (xg—x1}+P1=x1+Pl.

854. {(1—e)x;toxpy ={x;+¢(x3—x,)} ects mpamasA, copepxa-
mad ¥; U X3. Ecan npamas L=yx,+ P cogepxuT x|, 70 X;—%,EP u
M L==x;+P. Torpa x; €L pnever xy—x, € P. Toatomy P = {o (x3—x()}
o L={x;+c (xa—x1)}.

855. 1) 4, €P osHavaer, ¥TO § —X;—Xy, TIE X3, X €M, Toraa
Cylz(l —¢) Xa +0x1—~x0€P.

2) 11 EP u € F o3nauaer, MTO yy=X;—Xg, Y3=Xp—Xp UpH
Xy, X1, x2€M, Torna (1—chyy-Feyg={1—c)x,+o—x EP,
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3) Bosbmewm ¢ 5 0 H ¢ 3= 1. Hmeem: clyl—i—cgyg:(l—c)&yl 4+
¢
+e2 pep.

956. IMepeceuerMe COCTONT M3 efMHCTBEHHOl TOUKM X,— U =#y-}v,
TOE Xg~—#y=U--v, HEP, vEQ.

957, x,—y, e P4 Q.

958. (%o P)N\ (o + Q) =xo—u-+PNQ, rae xy—go=u-+v, u€P,
vEQ.

958. He Gosbwe 3.

860. Touka nepeceveHHf c¢ TmepBofi NPAMOH MMeeT KOOPAHHATH
(%4, %, %. %) , co Bropofl (42, 1, 7, 11).

961. Ona paspewnmocTd aajaun LA npamex Xg-4-¢Xy, V41V
HecHXOMUMO B J0CTaTouRD, 4Tobn BekTOopm X, V,, X, ¥V, Swinu ou-
HeliHO 3aBHCHMB. ITO pABHOCHIBHO TOMY, 9TO APAMBIE MOMXHO 3aK/i0-
4uTh B TPEXMEPHOE TOANPOCTPANCTBO, COIepiKallee BAYANC KOOPAHHAT.

902. x4 +P+ Q4 L, rie L —ogHoMepHOE NOANPOCTPAHCTBO, RATAHY-
TOE HA BEKTOP Ho— X,. Pasmeprocth pasHa dim (P 4-Q), ecrn nepece-
qeHne He NycTo, n pasha dim (P4 Q)4 1, ecin nepecevense nycro.

963, k=>5. Toraa mepeceuenne nycro, P1Q =0. TlacckoetH crpe-
L HBAIOTCS,

k=4 u nepeceyense nycto. Torga dimP[1Q=1. ITaocKocTH cxpe-
WHRAOTCE NapanieabHo NpAMOL.

k=4 u nepeceuenme re nycre. Torma P1@=0. MNaockoetn nepe-
CeKaloTCA B TOWKE.

k=3 R nepeceueHre nycro, P=@Q. INockocTH RapanfeAbHbl.

£=3 B nepeceuehne ue nycto, dim P1Q=1. [lrockocTH nepece-
KAWTeR N0 NpamMoi.

k=2. [TnocKOCTH COBMAJAIOT.

964, 1} k=my+4my—+1; MHOTOOGPA3HA CRPEILUBAIOTCH.

N k=mnty; Yo+ QG COREPKHTCH B X0 P.

3) l4myeg ke mmy. 3aeck ape BoaMOXBOCTH. Ecy mepece-
neHHe NYCT0— MROTOOGPAa3sHA CKPEWMBAWTCH [4paAneNbio MNeRnpoct-
PaHCTBY Pa3MEPHOCTH /iy my—k-+ 1. Ecan e ncpeceueHde we mycro,
TG OHO UMEeT PasMepHOCTE mytmy;—k&. Hmeercs ecero 2m, -2 noa-
MOMHOCTER.

985. x;-+P, rie P—INOANDOCTPAKCTBO, HATRHYTOE HA BEKTOPH
Xa—Xi, --., Xg—X;1. HHEIMH C/A0BaMH, OHO €OCTaBASHO W3 JHMHEHHEIX
KoMBHHAOME €16y + ceXat. .. FopXg, OpHUCM ¢y Fea 4 ... Fep=1.

966. a) ker A={0;, b)Y Gazmuc agpa: (—I1, 3, 5]T; ¢} Ga3akc Anpa:
(, 1, DT d) dasnc aapa: (17, —5, 2, 97T; ¢ ker A=0; i) Gaanc
aapa: (1, 3, 1, 97 n (—3, —5, 0, 7T,
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867. B mpumepax a) n d) obpasom seaAercs Bce npoctpanctso T,
B hpumepax bh ¢), I), g} 3a Baznc obpasa MOMHO B3ATE jpa REPBHX
¢tonbua matprow A, B npeMepe e) — Bee CTOJGUR.

968, B wavecTse MaTpuusl D MOMHCe B3ATh MATPALY, NOCAEmHHE
R-—r cToABuos KoTOpOA COCTaBAANOT $ajue A4pa, OepBHE —IpOH3-
BONLHOE fofioHenne A9 Gamica npocrpanctsa S. IlepBwe ctontum Mat-
prus C— oBpasel mepeeix cToaduce matpuum D, ocrassibie —npous-
BOJIBHO HONGAHAKT uX R0 Gasuca mpocrpanctea T. MomHo nomysuts
MaTpHUuw D u C=1 kaK npowsBefenksl MATPHU HIeMeHTAPHEIX mpeobpa-

, E 0
30BaKHH, nepeBoAswHX MaTpHUy A B MaTpuuy 0o o0)° He mpusogum

YHC/NEHABIX OTBETCB H3-3a HX HEORHOIHAYHOCTH.

969, Honoarem Gazuc ker A go Gasnuca S, O6pasu AcnoAHAOWHX
BEKTOPOB JIMHEHHD HESaBHCHME W coctaBasioT Gaszuc AS.

971. B ranectoe R moxuo B3ate AS. Ortobpamenns S wa AS snou-
mopdho, ecTecTBehHOe BaACHKeHKHe AS B T MoHoMopdho.

972. Mioass M X A-MATPHUA DPaHTa 7 ECTb TIPOM3BEJCHHE /1 X F-MaTs
PHUB! paira r na rXn-MaTpHily panra r.

4 3
—ALE Y - S 1 0 =1
073, a) A=A-E; b) A (_? _é)( %)‘

~l 0
={_1 — 1 0 —1y, — £ A — AL
0 A-(_{ _g)(o | T1)i @ A=E4i ¢ A=4E

2 -1
1 0 —1 3y,
0“‘=(“}3 })(o | D3 )
2 —lI
g A= _= __é (6 ? i) (OTBETH He OJRC3HAUHR).
1 2

974. PN\ Q ectv agpo A Ha P.

975, dim AP dim AT =r; dim AP=dim P—dim (Piker A} =< p;
dim (PN ker A) =< dim ker 4 =m —r. Ha oTHx Tpex HepaBeHCTB caegyer
p+r—medim AP & min {p, ).

977. PcQ+ker A, QP4-ker A.

978. [Tonoxum Q=PHR. Torga AQ=AP+AR n dimAQ <« dim AP+
+dimAR < dim AP+ dim R=dim AP+ dim @ —~dim P.

979. Heofixoanmoe W mocTaTouHoe yenoene: BUCCS.

980, Heo6xoxrMoe u aocratousoe ycaosue: ker Accker C.

981. Heo6xonumoe n aoctatounce ycaopne: BUCCS u ker Acker €
{cpaBHHTL © 3anaveidl 463),

nfn—1)

982 a) g™m; b) ¢ ° w”‘”

Tnl® (npr m =n);
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mimi=1)

—_— )

rir=1)
S @ ¥a(@ o

D47 R0 @@ P@=@— DGR

e8983. ker A= Q; AS=P; A22=A(A2)=Ax=x=Az npn Mobom
Z€S.

985. AB—ennHuunmii onepatop Ha T, BA—onepaTop npoekTHpo-
pauua S na P napaaneavuo ker A, ABA=4, BAB—18.

986. BA—eanuuunblil omepaTop Ha S, AB—oneparop npoekTApo-
eayua T wa AS napaaneasno @, ABA=A, BAB=8.

987. BA—onepatop npoerTupesakns S na P napannenvko ker A,
AB—oneparop npoexTrposauns T Ha AS napannenwho ), ABA=A,
BAB=A.

989. TTycTn, B oboanaveHnax aajaun 981, U=T, V=8, C=8B=A,
Torna ypasuenne AX A=A sceraa paspemnino u Xy = XAX ects noay-
ofpatHoe oTofpaxenune aaa A,

990. HeoBxogumoe K I10CTATOYHOE YCA0BlE CYWECTBOBanpsg Al-1):
ker A(}AS=0. Ilpn BEnoaHeHwn storc ycaosua A=Y ectw nonyofipar-
uuili gnepatop npa P=AS, Q =ker A. Orciofia cienyeT eQHRLTRERROCTD
A=D1 i coothowenue (AL-D}¥-H =4,

991. Mycrs B— w C——noayo6patiule pas 8 u €. Torna B~8B u
CC~ papuw efgunHuHblM matpuuam. [Tostomy BC{(C-B-)BC=8C u
C~B-BCC-B—-=C—B~.

992. KoHCTaHTH MPHHAAAEKAT H X SAPY ¥ K o6pasy. [Tostomy Di-D
ne cywectsyer. B kavectBe noayofpatHoro MOMHC B3ATh QNEPAaTOP

EHTerpHPOBaHIg £% ~> th+1, Qes heSn—2, ¢ DOMOAHHTEABHBIM CO-

S
riatienuem f#-1 5 0 (0TEET He OXZHG3HAUeH),

993. Df-1 ecth cnepaTop HHTETPHPOBAHMA C NOMOAHHTEALHEIM CO-
raawedHneM Di—U¢ =0 (c— KkodcranTa).

994 ni{m—r).

985. r1+r2+ ... +ry, THe 7x—PaHT MATPHUK, COCTABJCHHOH H3
MEPBBIX & CTOJGLOB MATPROLI A.

896. dim Py =dim @Q,, dim Py =dim @y, dim P Py=dim @11 Q..

997. k=! ¥ coBnajieHHe paamepHoctel Py w @y, i=1, ..., k.

988. Jlerxo supeth, 9t0 byy=di;—diy j—d; i1+ diaq, J-1, Fae
diy=dim P;(1Q; Yepez B;; oloanauum CHCTEMY BEKTOPOB, KOTODYIO
HYXHO NMpPUCCEAHHHT: K Basucy (P;1Q7.1}+(P;-1M1Qy), 4relum noay-
unTe Gazne P;M1Q;. Yucno sektepos B;; pasHo by Tlo upAyKuuM xo-
kasbipaercn, 4to ) B;; cocrasamer Gaswe Pu[1Qp M, B uacTHOCTH,

iga,
f<B
Basuc Pa= || By Gasuc Qp= |} By;, Gasme S= U By Tauum
(£ N i<k, ia k,
= j<p i<
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o8pagom, W3 Gaskca, cOCTABAAKUETO ofnefnkeHne BeeX Bi;, crposTes
N0 ONpeAAERHOMY 33KOHY 0a3uCH BCeX NOANPOCTPAHCTE, COCTABAIOUIHX
Gaare. Ecntu mas nap daaros F, @ u F', @ warpuns (b} n (b;f)
COBAaRAnT, T RalileTcd onepaTop, nepesofAutuil B;; B BE;- npH Beex f,
{ ¥ oH nepeeemet napy F, © s napy F', @’.

899. Kanonuueckas dopMa ROAYYALTCS CACAYIOLAN]

E, 0 00 0|E00O0OIE, 000D
0E, 000{0E000|0 0000
00 £, 0 0/0 000O0|0 E,00 0
0000G[loO0OEO0OO[O OE 00
00 0F 0[]0 00O0O0C|0 0000
00000[00O0E 0|0 0o000}"
00000[000O0CO0C|0 00E,?O
000 0E|[0O0O0COO|[0 000 E
00000|00D0O0OE]0 0600 E,
00000jO000O0O0|0 0000

3necy E;—epunnuupe Matpumy. MX NOpALKH M COCTABIAKT OOJHYIO
CHCTEMY HHBApPHAHTOS.

1000, Ecan A nupomnen, T0 x,+AS# 8 u F He MoXeT GHTb
obpatumuiM. Ecni A wepmpodaen, To F= (g =—A=1lx, 4 A~1y.

1002, B cunay JAHHeliHOH He3aBHCHMOCTH CHCTEM BEHTODOB X1 —Xgy +v v
voer Xn—Xy H Hy—Uy, - ..y Yp— W CYUECTBYeT AnHelfiuutll omepatop A
Taked, uTo A{x;—x)=y;—uy f=1, ..., n. Toraa F(x)=y,— Ax,+
-+ Ax ocymecTBadAer wckomoe adxprrHoe npeofipascBaHHe.

1003, MNycts L=x,4 P, M=y,+ Q, dim P=dim Q. Torpa cyuwe-
CTBYST HeBEIPOMeHHE onmepaTop A Takofl, uto AP = Q. Hckomoe npe-
ofipagosanue: F (x)=y,— Ax,+ Ax.

1004. BexTope Ha Tpoiike nNpaMBIX OGUIEr0 TCNOMEHHA JAHHefiHO
HegaBHCHMB M 33 CUET OMepaTopa HX MOKRO COBMECTHTH Ana ofeHx
rpoe. Ecan wx (mocie coBMelleHH®) MpPHHATD 3a 6azdc, YDABHEHHA
MPAMBIX TPUMYT BHI

Lit y=uy, 2=21; Ly ¥=x5, 2=22y Ly X=x3, y=ya
’ - , * r r ¥ ’, *
Lyt y=m, z2=211 Ly x=xy, =25 L3t x=1x3, y=yps.

’ ’ s r Ld *
Tlpu 3TOM x5 2% Xy, ) & Yoo 21 & Z2, Xz & Xz, Y1 F Y3, 21 & 2. Ho elte
0CTAETCH BOSMOMHOCTh chenatk adduunoe npeobpazoBaHHe, He MEHAI-
mee HanpaBaeruil NpaMEX: x=ayx’ by y=a -+ by 2=0a32" 4 by,
npiuvem a;0.a; 7 0. D10 npeoGpazoBanue W NOIBONAET nepesecTH Ly B Lis

r r
LgBLzHLSBLs.
1008, XapaxTepHCTAUECKAR NOJHHAOM DABeH MHHHMAALHOMY dHHY-

NATOPY BeKTOpa X,

an



1011 ’;i” , TEe i, fo M Jg— XAPAKTEPHCTHUECKNE TROAMHOME Ha

Py, Py u PiN Py,

116, Crenyn yrasanmo, noayunM x=fi (A} g, (A 2+ fo (A) ga (A x.
Tleppoe caaraemoe xp; AHHYHDYETCA OnepaTopoM gs (A}, BTOpOE X; —ONe-
patopoM gy (A). ORHO3NZYHOCTL CJlefyeT HS TOTO, YTO €CAH X=Xy -+ Xy=
=Xy} X3, TO = X{— X1=Xg—X; AWAYAAPYETCH NOAWHOMAMH fy M fo W
MHHHMAABHBIA AHHYJATOP ANA y DABCH KOHCTAaHTE, B CHAY Baausnoft
MpocToTH fi B fo. [TOITOMY Xy=1x] K Xp=X3.

1020, ¢f {A) 7=t (A) Q=™ {A) @ =0. Tlosromy, g=-i{A) Q<
cker ¢ (A), Nyers z€ker ¢f (A). Umeen, z=f(A) 24, Tne z,— BeKTOp,
nopowzaomni Q. M3 ¢f {A)F(A)z,=0 caenyer, wto F (!} neantca
Ha ¢7—{ (1), oTkyaa ker ¢f (NMcepm—f(A) Q.

F 0 ... b ‘0 ... —ip
HF .. 0 | R —ag -

L R A i RO T
00 ... HF 0 ...1 —n

H— MaTprua, cocToslas W3 HyJel, ToapKe ¢ oaHofi 1 B IPABOM Bep XHeM
yray,

A0 ... O
1A ... 0

1023. e e e w . .. | (xanonuuecknii RKoOpAaHOBR GAOK).
00 ... 1 &

1028, s k=2 nycts fy B fp— MHHEMaJNLHEE ABAYIATODH ¥{ W
Xy B f—annynatop vx cymmbl. Torna fif, Aeawtea na f. Hanee, f{A)x+
+F(A) xg=0. Tlpumenns f3(A), nonyuum f,(A)f(A) %, =0, oTxyna
moannam fy (£) f{t) mewtes Ha f{f) u, cnepoeaTenbHo, f{{) Aeawscs
na fy {1); awanorwuno, f{f) Aemurcs wa fy {¢) M, caefoBaTennro, f{)=:
= fy (#} fz (¢}, Ha’bme —HHIYKOHA.

1028, JTio6eit pektop 3 § ects z=F (4)x,, rae F—unekoropui
nopunom. Eeau fy (A)z=0, 10 f; (!} F () neantcs va fy (1), otryza F (1)
neanTes Ha fp{f), Tak uto 2€f; (AYS wu ker ff {A)<fe (A) S. O6patnoe
BKJKUeH e TPHBRAALHO.

1030. Tlyern Xy, ..., Xg—cCHCTeMa ofpasywimkx npenbiaymed aa-
AauK, @ (I)-— HeMPRBOIMMBA MHOMMTeNb fp (£), 21, ..., 2;— Kakag-autGo
EpYTan cecreMa ofpasyiomsux. Pacemotpum S;=3S/¢ (4)S. 3ro—nps-
Man cyMMa k UHMK/JIHYeCKHX TOANPOCTPAHCTE € aHHYIATOPaMH ¢ (1) u

XapakTepHCTHYeCK N NonnnoM Ha Sy pamen @F (£). O6pasn 25, ..., 2
B S| fpAfIOTCA 06pPA3YIOIKMA ¢ aHnyanTopamk @ (/) wan 1. [Nostomy
kel

1082, a) Ay=1, Xy=c (), —1T; Ap=3, Xo=c(1, NT;
b) M=7, Xp=c(l, IT; Ay=-2, X,=c (4, —5)}T;
¢) M=al, Xy=c(l, §T; Ag=—ai, Xg=c(l, —)T;
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@ A=2 Xy=e (L, 1,0 0T 4e(l, 0,1, 0T 46 (1,00 1T
horm=—2, Xy=c(l, —1, —1, —1)T;

8) A=2, X=0; (=2 1, 0)T+cg (1.0, n7;

N A=—I1, X=c(1, 1, —1)7T;

g h=1,X,=c,{1,0, 1)T+c2(o Loy he=—1, X,=c(l, 0, -1)T;

h) h=0, Xy=c(3, —1, BT; 1g 5= V=14,
Xeg=c(3L 2V —14, 13, 2573 ¥V —t4)7T;

D A=1, X;=¢(3, =8, 20)T Ag=-2, X,=0(0,0, DT;

D oh=1, X;=c(l, 1, DT ho=e, Xy=c(3+2¢, 24-3¢; 34+36)T;
Ag= az Xe= c(3—[—2£2 24 3e2, 3--3e)7,

rie €=—-— tV—S
k) 1k=a1+ﬂzﬂk+--—+an85*1, Xe=(1, 85, .0, 877,
rae =cos 2""“_&_551"2@_
e Ep=cos o n '
1033. a) Ap="2cos —— _H, k=1, 2 ..., m
b) Ap=2icos~—r +’. k=1, 2, ..., n.
2kn
1034, hk—Qcosg o k=1,2 ..., n

1035, Tloaomim %:a", Torpa

gy —ol
b=y | —aey’
.. 2k
rite ek—:ccnsgii-i-:s: 2 k=0, 1, ..., n—1.
1036. Hyan kparuoctd n—1 u o,Br+... +eop,. CobcTeenwbie

BeKTOPH: MoObIe AHHEHHO HEe3ABHCHMAlE BEXTODH Ha THRePIICCKOCTH
Byxy+PBatzt .o +Puxn=0. Ecan afy+...Foaf,# 0, 70 nmeercst

eille coGerpentiniii BerTop (o), ¢, ..., @,)7, cooTReTcTBYIOUIHE HeRy-
JEBOMY COOCTBEHHOMY 3HAYEHHMIO.

1037. XapakTepncTHyeckme ukcsia MmatpHod A% paBHuH KBagpaTam
XapaKTePUCTHUECKHX yucen gaa A, Meiicterteashno, nycets

det (A—AE) = (hy —2) (hy—2) .o+ (hp—A).
Torna
det (A-FAE)=(R1+-2} (Ag+-A) . ov (R4 R).
[MepeMHOMHR 5TH pABEHCTRY W JamennB A% nHa A, noayuwm
det (A2—AE)= (A —A) Ai—2) ... (Az—24).
1038, TEyers X ecTh CoGCTBEHHHEA BEKTOp MaTpHUB A, COOTBETCT-
Bymolnit XapakrepucthueckoMy sheay A Torma f{AYX=f(A) X, 1. e
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X ecTb cobetrennmft pexTop f(A), COOTBeTCTBYWLIMM XapakTepucTu-
yeCKOMY wnHeay [ {d).
1089, f(Ay=by(A—E.E) ... (A—E,,E), cietoBatennuo,
det f (A)=<b] det (A—L.5) ... det (A—E Ey=00F &) ... F(E),
T. . paBeH pe3ynbra”Ty f u F.

1040, TIyers F () =det (A—AEy={A)—A) {(Aa— 1) ... (Ap—3} &
[ () =0y (x—E)) (x—Ep) ... (x—E ). Torza

n

detf(A}=bSI Hx-—ak FO)F o). fhg)

1041. Tlonoxum tp(x)=f(x}—7u H MPUMEKKM Pe3yiabTAT TpPeALIly-
med zapaun. IMoayurm det (f (A)—AE)=(F (A)—MX) ... (f (A ) —R), oT-
KyJa CAeLyeT, TO0 XapaKTepPHCTHUBCKHMH 4ACNaMu MaTpuue [ (A) aBag-
wrea fFh), ..., Fidy).

1042, ay4-ap-+... 40y, @y— g+ o1 F85—1—a, {TOABKO OPH TeT-

HOM 11}, i|a1+aaak+n.+aneg_ll. rae ak=cosg§£-{—isin2i+u,

n
O<h <,
<r<3
1043, CoGctsennnie gnauenwf pisg A? paBEm n H —n ¢ KpaThoc-
A+l np—t
TAMH, COOTBETCTBEHHO, —5— H —5—. Chepomarte1bHO, COGCTBEHHEIMH
suauewnsmn At A asamorces Vi, — Vi, i Vi, —i VY1, Tyes

n-{-l _l. Cymma

a, b, ¢, d—ux kpatioctn, Torgs at+b=

nx [a—8+(c—d)i] ¥n papna 1+a+a=+m+sm-n. MonyAas
npaBeli wacTH (3agana 207} pasen V. CaenosaTensho, (a—t)* 4
4 (c—d¥=1. Ecnn n=4k4-1, 10 c=d==k a=k+1, b=k mmn
g=4k, b=k4- 1. Ecau e n=424-3, 10 a=b=k+1; c=k}+1, d=k
IR c=Fk, d=/\- 1. [lponsbeficHHe cofCTBEeHHMIX 3HAYCHAN paBHo onpe-
deputemo. Ha pesyaprata aapaur 381 noayumm, uro apu n =4k+4 1
Gyner a=k41,6="F, a npu n=4k43 Byner c=k4-1, d=*4,
1044, 1fetett ., et -1 Vi npy n=4k-41,
Idetett,tem-¥="t i V7 npy n=4k43,

1045. Ecae noctapnenHoe ycnoBHe He BHINCGJHEHC, Hafigerca Noka-
satefb [3=1 Takol, wto Alp(A)#£0 u Atlp{A)=0. Torna
AW (A)S #£ 0 u 370 MOANPOCTPARCTEO BXOAMT B a4po H ofpaa A.
Tem camuim yeaobpre Heofxomwmo. Ecaw oHO BRIBGAHeHO, T0 J =
= —ptp AN =Rt @yap.1A) OOnapaer croficteom AJ=JA =4,
P=J n A-D=wgglp(An-k=lp . ton_pogA+pep-yl), utO
Jierxe MpoBepAeTcs.
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1046, CoScrBennpie SHaueHnA paBrbl RE, B=—mn, .,y 0, 11y, M

cofcTeentatle pexTOpPH paBHbl &4t —=cos ki 4 {sin k¢,

Tlpeobpasyiouian
MaTpHita

KaHonnyeckan
dopa

1047.

1 0
0 0
—1

)

2 0
0
1

2
{
-2

(

3).

2 0
01
0 ¢ —1

'

)

—1
i\

L=
oo —

oo

1 4 ¢
0 3 1);
0 -2 0

(

)

o
—1
0

d) s—I
("
0

—2
._]);
—1

—6
—4
—3

1
0
o

e) v2 0 0
(l 2 0),
o 1 2

)
)

1
l
—2

4
3
—4

2
!

-1
t
-2 0

O
0),
—1

Q
-1
—1

hy /0
¢
0

—_—— —

——

—— —

00
! 0).
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ky 1
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— 42 —=]=2
b—i 144 )'
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-2
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1

0
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0

1
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ant
rae e=e ",

1049. Cobcteednoe snanenunve A= 1. Kanonmrueckue Soxu nopan-
Kos 1, 2, 3.

1050, Cobcreennoe snavenwe h=1. Kanounyeckne 6A0KH Mopag.
wos 1, 3, 5.

1051, HetpuBnaseHwil XopAaHoB GA0K He MOXeT OHTb NMepHOf-
HECKHM.

00 ... ¢ 0
1 0 ... ¢ 0
1052, [ 0 | ... 0 O ), Kanonuueckull 6asdc, Hanpumep:
0 0 an1a 1 0
xn o xn=1 X
Er, m, Prag —l-, 1.

1053. Tlopaaxkm Gaoxos: n, n—1, 144, [ O6pasylompe MuKAHAEC-
KHX mognpoctpancts: ¥ = xf=3(x—pg), .., x—g-L
1054. Tlopaakn Gaokos: nt+m—I1, ndm—3, (v, n—mt+1.
OO6pasyioliine UHXIRYECKAX TOAMPOCTPEHCTS:
AIgm =L, (rmg) R=m, L, (x—g)m-lan-m,
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1055. Tlycrs Bxy=g {A) x,. Ddas moboro €S, x=F(A)x,, Gyner
B—o (AN x=B—¢ (AN f (A x=/{A) (B~ (A) xg=0, T2k wro
B=g¢(4).
by ove bia
1056. IMycts M=( e e e e s ) CpaBHenHe SJEMEHTOB MaTpHL
by ves by
ATM u MA Bo Bcex NO3uUMAX, KPOME NOCAENHeli CTPOKH H TOCTEIHEro
¢Tonfila, NPHBOAKT X DPABERCTBAM SMEMEHTOB, J€KALUIHX HA Dapanienax
KO RTOPON AwaroHany, Tak YTO MaTpHua M noaxna HMeTh BHp

Cr €4 ita Opy
cg Oy i Cpgd
€a Cfr+1 +1r Cogaq

[pnpasHyBas sNeMEUTH NOCALAHEH CTPOKH, 3 TAXKE MOCACNHETo CTONGLS
matprn, ATM u MA, nonyunm ORO TOMIECTEO H ABANAS) NOBTOPEHHBIE
PABEHCTRA  Cpyq-t@xlnt ooty =0 ChsotdiCnsr-+.. Fape, =
=0, .11, Can—1+ G1fan—n-t 1 1 80e—i=0. 3am3aBulcy NpoRIBOALHE-
MH SHAYEHHAMH JJA €y, ..y, €y HABIEM Cpiy, .44y Egp—q. B 93CTHOCTH,
MOMHO B38Th 0y = .., =Cy-1=0, ¢p=1. Toraa M mneBwposena.

1057. Hatinem (safaua t056) AeBEIPOKAEHHYIO CHMMETPHYECKYIO MaT-
pauy Bs Tak, uto AT = By,AB;". Toraa (AB: ") T = B7'AT = 487" 1.e.
Marpuila By=AB:" cummerpnueckan, A=2D58,.

1058. [lyers CTBCx= Ay, CTBC=A,, THe Ay W A, —BetlecTBEN-
WHe Rwaronaibre marpuum. Torna C='By B,C=A7'A, auarcsaibka u
getecTBeHHa. HeoGXomHMOCTE ZoxazaHa.

Joxamem noctaTounoCTh, {1yCTh C"'B;'B1C=A RuarcHaiabha o pe-
mectsenna, Torna A, = A\, rie A, =CT B8, Ay =CTB,L. Ha A, = ;r ,

A3=A;_r, A=AT crenyer, ar0 A,A= A4, Caenosartensho, Ay xBasu-
ANATORANLAA W COCTABJEHA M3 G/OKOB, OTAHNAKMIUHXCA YHCIeHHEIMH MHAO-
WuTeaAmi of BAOKoB, cocTasaswwAx Ay, [TosroMmy ¢opmer ¢ MaTpunamn
A u Ay, 2 C HAME ¥ HCXOJHBIE, MOCYT OHITE RNRHBEAEHH K KaHOHHuec-
KOMY BHOY OZHOBPEMERHHM NpeofpasoBaHyeM,

1058. CywecTsyer C Tagas, 4to B,=CCT, Toras CTA(CT)~1=

e CTB,C— CcHMMeTpHYeCKas MaTpHua,

1060, Ecan npocrpasctso S Ae UHKAHMNO, TO HafineTcs coloTeeHHoe
aHaueHne, LM% KOTOPOro CYLIECTBYBT CHCTeMa H3 ABYX HAM Oofbmie -
HefiHO HE3aBHCHMBEIX COGCTBEHHBIX BEKTOPOE H UHCAD OEHOMEPHBIX HHBA-
PHAHTHWX NOANPOCTpaHCTB GeckonewHo. Ecau S wHKAKHYAO ¢ ofpasyiolim
%, W P puBapranTho, BuGepeM B P Bewtop X; = (A} X, TaK, uTofH cre-
nedn @ {f) Guna Maunmaaena. Myete xg=F (A) x € P u r {{}—ocTaToK or
nenenna F (f) na ¢ (f). Torna xy=r{A)xg=F{A)xe—g(A)p(A)xg=24—
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g {A) x, EP u, cnenonartensno, r ({}=0. B yacTHOCTH, XaPAKTEPUCTH.
yeckuli noawnom (/) memurcAa na @ {f), uoo O=f(A)x, €P. Hrak, P
LHKAWYHO B Nopoxnaerca mextopom p{A) x,, rae @ (f)— xeanteas f({).
Uneao penuteneit f{f} KoHewno.

1081, F{g)=(l-+tu-t+...+u™) . (I4u4. .. 0™,

1062. JocraTouno foKasaTy cywiecreopanne P,_;. Flyems ¢ {f) =
= ({—A)™ oo (F—=Ag) ™ —munumanphed  noansom s A, () =

t—ll, ¢ {£). Monowun Q=ker P {A). Han moborc x €S Gyner: Ax =
=hx-ty yEQ. Tharomy, mofoe ROANPOCTPARCTEO, colepikawmee {,
unsapnantho. Cpean HHX MOXKHO BHOpaTh P,oy.

1063. Bepxuaf TpeyrofinEas MATpHLA.

1065. Ecnu muBuManbEMB aHHYIATOp BeKtopaz x&€ Pp oTHOCHTENbHO
onepatopa A, HMEeT HETPHEHAJbHOE pasnomenHe fyfs, 7o ker f; (4,) or-
aasH0 o 0 u P n HHBADHAHTHO {B CHAY KOMMYTHPORAHMA} AJA BCex
Ay, Ay ive, Ap. Ecid gy, o EENPHBOAUMEL, @r 7 @y H CYIIECTBYIOT
BEHYJEBEE BEKTOPH Xy, %€ P Takue, 910 ¢y (A;) ;=0 # @u( ;) 23 =0,
TO MHHUMAALHWA SHBYAATOP BEKTOPA X;-1-Xy DaBeH PyPs.

a —bh
1066, (b a)‘

1067, TaxuM Gasucom GYRET X, %-(Axo—axu), e x, &5, x, £ 0.

1068. JlioGofi Bexrop X, # 0 HS HeNpKBOJAMMOIO HMBADHAHTHOTO NOI-
NpOCTPaneTBA AHHYAHPYETCA MHQTOUACHOM NepBofl CTEMeHH, T. e, ABAfeT-
¢ COBCTBEHHBIM BEKTOPOM NAS BCeX ONepaTopoB. TeM CaMBiM M CaMo
HelpPHBOANMOE HEBAPHAHTHO® MOAMPOCTPARCTBC OAHOMEPHO.

1069. Ecar gna ofilero CoGCTREHHOTO BeKTopa z‘,E.'S' co0cTHEHH ble
3HAYEHHA BCEX OMepaTopOB Bel[eCTBEHHB, TO MOMHO BafATh 2,€S (nanpa-
Mep, AeHCTBHTE/LHYIO HJH MHHMYIO HacTe Zp). Ecnn xoTs 6H oaHo H3 Hux
KOMIJIEKCHOR, TO Zorx=Xo--fyg, X V€S, x5 # 0, ¢y # 0. [ycts dp =
= gy — ibp —cofcTBeHHOe aHauerpe onepatopa Ag. Toraa Apxy,=0gx, +
+ bpytor Artfo= —br¥o = axy

1071. KanoBHyeckdas MaTpHlA ecTb KBa3MAHAIOHANBHAR MaTpHUa,
coCTapieHHafl H3 KaHOHMYeCKHX GOPM BEPXHAX JIEBHX CyOMaTpal Ay
Matpuuw A, k=1, ..., n

1072. afl;, rre o;—cobereennbie sHawenns A, Py cofcrBennbie
sHagenna B.

1073, Co6cTpenHbe 3HAMEHHMA DPABHEI a;—}-ﬂ;, rae o;— cobcTBeHHEE
sHauenna A, By—coGerrennnle guavenun B,

1074. CoGerrennbie  snagenns A®! pasam oo, . ..0
O<cip<ip< ... <im§n.

1075, a;4ap, i <.

a7

f? rae



1076. a) 9; b) 0. 1077. a)90% b) 45% c) cosp=—r—

V—.—. 4
§ V 2
1078. cos A=f-v%_§—, cos BEWB_' cosC:-—-——s—-,
1079, cos p= Vl_ . 1080, ¥Vn.
n

1081, Tlpyu neyeTHoM 1 OPTOTOHAJMLHHX Awarowaned ner. TpH n=_2m

uWe/c JMAaTcHajell, OPTOTOHaNbHBX K JaHHOH, paBHo Loyl
10682, KoopauHaTi! TOYeK ZAMOTCA CTPOYKAMA MaTpHUE

1 0 0 A ¢ 0

1 ]/Ti"

5 — 0 0 1]
t

5 1/6 0 0 .

1 — .. ]/'n+l
2 yiz v ]/:Zn(n— )

1083. R= ]/ R . KoopamHath meHTpa:
1

2(n+1)
(1_ 1 t
2" yi2' U Vine—1’ V2(n+nn>'
3 i 2 1
1084 ' =, = = ].
( A A V'i5 Vls)
] i
1085. {0, ——=, ——=, 0].
Cve v )
1086. 3a ocTajbHBe [Ba BEHTOPA MOXKHO BIATR, HATIpHMep,
] {
— {0, —4, 3, 1} u —13, 5, 6, 2).
V56 { ) 3,,-- ¢ )
1087. (1, 2, 1, 3), (10, —1, 1, —3), (19, —87, —61, 72).

1088. Hanpumep, ( 0 7 3 — _"2)-

39 —37 B1 —23 5

1089. CHcTema HHTEpPOpeTHPYETCR KAK 3anaua of OTHCKaHKH EeXTo-
POB, OPTOrOHAABHBIX K CHCTEME BEKTOPOB, HIOOPaMAWMWAX KOMPHULIEHTH
ypapHeHKi. MHOKECTBO MCKOMHX BEXKTODOB €CTh NPOCTPAHCTB0, OpTO-
TOHAABHO JONOAWHTENLHOE K MPOCTPEACTDY, NOPOKACHHOMY [aHHEIME
pekropamMi. PYHAaMeHTANLHAS CHCTEMa pewendd ecte GasWc npocrpan-
CTRA WCKOMHX BeKTODOR,

1
143

(1, 0, 2, —1), = (1, 12, 8, 17).

V498

1080, HanpumMep,



1081, &) X'=(3, 1, —1, —2}€P, b} X'=(l, 7, 3, NEP,

X”={2s lr _I! 4J_I__P; Xﬂ={—4t "_2: 6. O}J_Pl
1092. [Tycte Ay, Az, ..., A, Jnsefino HezaBUCHME, P~ HaTAHY-
TOR Ha HMX mpoctpaucreo. Hanee, nmyers X=V 4-Z, YEP, Z ) P,
[onomum

Y=adi+edst . .. Fepdn

CocTasim CHCTEMY YPABHEHHA 145 ONPEAEACHHA Cp, Cpp ..., Cp, YMHO-
JKHB CRaJAPHCG fMocdaefree papeHctee na A;, (=1, 2, ,i., m, ¥ [IpuHE-
Maf BO BHMMaHme, 9t0 (Y, A)=(X, A

[loayuum

€1 (’41’ Al) +C2 (Alt AZ) + L] +cm {Al’ Am)—__{“‘lv X)‘
¢ {de, A1)+¢a (Ag A3} ... top (As, Am)=(Aa» X).

€1 (Am' 1}+62 {Am: 2}+‘ +Cm (Am' Am) = [‘4 X)

B cuay auneiéinoh nesapucumocta Ay, Ay ...y Ay, Onpefenntens A
5TOIl CHCTeMbl oTAH4eH ot 0.

Haiinem ¢p, ¢3, v, Gy M NOJACTABKM WX B BHpaxXenke ana Y,
Hoayuuwm

0 —4y —dg e —Ap
1 (Al! X) (Al; Al) (‘41! Az) LR (Al; Am)
Yool (A X)) (e A (An A} oo (An 4p)

...... L R L T T I T T B T B ]

(Arm X) (Ams Al) (Amr As) LR (Ann Am)

X A{ AS i Am
1| (A X) (Ap Ad (A A o0 (A, Ag)
z=K (A!ls X} {A2| I) (Aih Aﬂ) et (A29 m)

......... L N L L e B )

(Amr X) (Am. AL) (Am' Aﬂ) LR ‘Amr Am)

STH pageHcTBa CAedyeT OOHHMATE B TOM CMEICHE, 9TQ BEKTOPRE Yulz
ABMAIOTCR AMHERNHLIMH KGMGHH&HHHMH BEKTO[r0B, HAXOAAWHXCH B nepaoft
CTpOYKe ¢ KOhHUHEHTAMY, PASHLIMH COOTBETCTRYIOLLHM AMreOpanyeckHi
JOMONASHKRAM .
Orciona noAyuaeMm, HAKOHEL, UTO
Y, Vi=(Y , A—-Z)=, X)=
0 ~(X, 4) —(X, 42) v —(X, Ap)

1 (Ar, X)) (A1, Ay) (A Ag) o {41, Az}

x (As. X) (An A (A A v (Ay Ap)

LI N I 2 R T T I D I I

(A:m X) (Am A)Ap, Az v (Ap An)



(HZ. H=X=Y, =X )=

(Xv X} {Xv Al) (Xv Aa} - d (X. Am)
(Al: XJ (‘qlv AI) {Alv AS) L (Aln Aﬂ!}
(A!.v X) (Aﬂv Al} {AE- Az) PN (A2| Am}

1093, MMycts Y —Kakofi-1HG0 BekTop RpocTpancrsa P, a X' —opro-
reAanbRaf Npoekuus Bektopa X ma P
Toraa

X, v XYy _1X[|Y].cos{X' V) _

COS(X.Y)=1X|,|Y|=]X[-|Yf_ [X[]Y] -

= 'Il);!l cos(X*, ¥,

OTKYJa CJaenyer, 4T0 HEaWbofniwee 3xauenne cos (X, ¥) joctaraerca
Zas tex Y, aaa RoTopmx cos (X', Y)=1, T.e.ana ¥ =0X " 0pu a > 0,
1004. a) 45% b) 90°,

1095, V mn
Fi8

1096, | X—¥V P=|(X—XM(X' =V} 2= | XX+ | X" =Y =
== | X— X' |?% npauyem pasercTBO BRAMOKHO T0ABKO mpH ¥V =X°,

1087, a) V'T; b) ]/%_

1098, HMckomoe kpaTuaiiiiee paccTONHU€ pasHo KpartyafimieMy pac-
CTOANHID OT Todkn Xy—Y, mo npocipanctea P+4-Q.

1098, Tlyctn ofna W3 BepUIMK JIEKHT B Haua/ie KOOPAMHAT M RYCTh
X1 Xz oo, Xp=-BEKTOPH, HCXOfALIKHE M3 HAYANA B OCTaIBLHHE mep-

wnpe. Jlerke BRpeTe, 9r0 | X;[P=1, (X, X;}:%. MuorooGpasne,

TpoxOATee 4eped nepBuie f-- 1 BEPUIMH, €cTe NpocTpanerso X+ ...
v+ + X MuorcoGpasue, nmpoxojfliee Yepes OCTAMALHBIE 1 — M Bep UIHH,
ectb Xp+ip+1{(Xma—Xgd+ .o+ lper (Xg—1— Xy). Hexomon kpar-
gafillee paccTosiHHe ecTk paccTofHHe oT X, N0 OpocTpakciea P,
nopoxaehiore  BexropamH  Xi, X v, Ag, Xp—Xpin  ses
wvey Xpg—Xyar.
Oyets

X;—;:‘—tlxl“l" pui +tmxm+fm+1 (Xn—Xmed+ .o

v +tn-l (Xn_xn—l)‘E' Y,

rae Y | P. Cocraenss ckaasipuoe npoussefeHne X, ¢ Xy ..., X,
Xo—Xpy1 ooy Xp—Xpe1, DOTYYUM 2R ONPeEACHUR 1, vesy fpy
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CHCTEMY ypaBuelwit

| 1 1 1 1
htglhtootgin=g, lauty bntat it gli=5
1 1 i 1 1 1
Ththtotgla=g, FlaviFlneat et glia=g

R T T ] L N L e e e e O L e I I

1 l ' 1 1 H 1
'2"t1+?!2+---+tm:7t 7ffn+l+'2_{m+2+‘ ---+fn—l=?,

1 t

aTKYRA 11=fa:“——a—=fm=m.fm+zzfm+2=---'-‘-'fn—l‘: =

ChenopatessHo,

=Xm+1+xm+3+---+xn_ Xl'li_xz_!"--"i"xm

Y .
n—1m 1

+

TakuM o06pazon, oSUluM OePIEHAUKYARPOM FBJAETCA BeKTOp, Co-
eAHHAON KE UeHTpy BEOpARHEX rpanell. Kpatuaitinee pacctofnue pasHo
R/HKe ITOTC BEKTOpA

o n-+1
Y=V St

1100. a) Mpoekuus pexTopa (¢y-+ 23, {3—2f, {14 5is, 11+ 2{y) Ha
nepeyld NAGCKoCTh ecTe (M2t #1—2f;, 0, 0). CrenosaTennHo,

ot 1 813 2Kz 8 !

cos? = , rae A==, 3o Bwpa-
VA, 578 I AR 37 fa P
JeHHe ZOCTHTAeT MaKCHMyMa, pasHoro 8/9, npy A=—4,

b) ¥roa mexkIy MOGWM BEKTOPOM BTOPOH TNCCKOCTH C €ro OpToro-
HaMBHO TMpOEKLKEN HA NePBYI0 NJOCKOCTL OCTAETCR HEMIMEHHBIM H pa-
BeH m/4,

1101, Ky6 ecTb MHOMeCTBO TOWEK, KOOPAHHATH! KOTOPHX YLOBJET-
a
K
AnMMHa pebpa xyba. llepefifleM K HoBbM 0CAM, NIPHHAB 33 KOOpAHHATHEE

’, 1 1 1 H ’ 1 ! 1 !
BEKTOPEL ) == I T T T gy= TrOFT T —7).
(Lo 1ot AN a3 11
G=\7+ ~F* T' T3 = g T2 TTo7 )

Sra BEKTOPEl OPTOrQHAABHO HOPMEPOBAHE!L, M HX HANPARJEHHA COERA-
AAWOT C HanpabjaehHAMH HeKOTOpHIX ZHATOHA e i KYG&. K()Op,I[HHaThl
TOUCK ]‘(Yﬁa B 5THX OCAX YAOBNETROPAWT HEPABEHUTRAM

a
BOPAIT HEPABEHCTBAM — o & Njes o, f=1, 2, 3, 4, 3aect @ ect

> r r r r > r F
—awl iy xfxabagela, —aeKx i —X3—-Nenl 4,

r r F L r , r r
—awg N —XaF X —Xasn G, —asgX—Xp—XNa--Xgwg a3,
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r
Hurepecyiotiiee nac nepeceveEne noayuuM, noaoxue x;=0. OuHg
npeAcTapaser cofoll TeAo, pacmoNOMeHHOe B NPOCTPAHCTBE, HATHHYTOM

Ha eé, e_f,. e;, H KoOpANHATL) TOYEK KOTOPOFD YLOBJCTBOPSHT HepaBeH-

CTBaM + xp + Xy + xy e a.
370 €CTh NpaBHAbHBI OKTZ3LP, OTPAHHYEHEBIA NACCKOCTAMH, OTCE-
KalHMH Ha OCHX OTPe3KM AMHRD &,

By, By) (B, By} v (B, Bp)
1102, 12 [Bln Ba- cens Bm]= {Bz’ Bl) (Ba’ 82) L (B'.h Bm)

L I T ) LRI

(Bmi BY) (Ba. Ba) s (Bg, Bp)

312 GopMyNa NErKO yCTAHABAWBAETCH MO WHAYRUHH, eC/IH NPHHATS
BO BRHMAHHE peaynbvaT gaflaud 1092, Hs dopmyns HenocpencTenuo
¢neayeT, 9Tc OGBEM He 3aBHCHT OT HYMepauuy BEPIIMH H UTO
V[eBy, Bz, .44, Bal=|c|-VIB1 Ba +vav Bpl
IMycte Teneps B =B1+B,, €1, CL, Cl—oproronanbhue NpoeK~
ilg# BEKTOPOBR 8y, B; » Bl na NPOCTPAHCTED, CGPTOrCHANBHO LOMOJHHe
TensHoe K (Ba, »s4, Ap). Quesnmso, wto Cy=C; --C;. Tlo onpege-
Aeriio, V [By, Byy vavy Bipl=1C1 |-V [Bg, .s1, Bl VB, By, ei) Bpl=
=1Ci 'V [Ba +vir Bl VIBL, Ba vesy Bal=1C1|-V(Bs vss, Byl
Tak kax | Cy [ &2 ] C} |4+ Ci |, oV [By. By, 1o vy BolaVIB1, By, a1, Byl
- VIBL, Ba 1rss B]. 3uax papenctBa BO3MONKEH TOABKO B CayYae,
ecan C{ n €] KOAMMMEAPHH M ORWHAKOBO HANPAaBJEHH, 9TO, B CBOK

OYepedb, HMEET MECTO B TOM H TOJBKO B TOM cayuae, ecaw By, B) nexar
B MPOCTpaHCTBe, RATAHYTOM HAa By, Ba, .4y, B, W KO(dHLHeETH RpR

B) B BHpamenHnx B, Bi weped By, Ba, vii, B MMEOT 0NHHAKOBME

sHaku, T.e, B, By AeKaT «no CARY CTOPOHY® OT NPOCTPaHCTRa (By, 4y By
B npocrpanctse (Bi, Ba, ..y By).

{81, By (Bh B2) LR {BI! Bn}
1103, 172 [Bi, Bz: P Bnlﬁ (th 8y) (st Ba) v ey (Ber Bn) == (det B)a'

L N L T ]

(Bm Bl) (Bm Ba) ri (Bm Bn)

rfie B—wmaTpHiia, CToaGuaMi KoTopoll ABAAITCA KoOPAHHATH BEKTOPOB
Bl! Bg, ey Bn.

1804, HenocpeacTBeHHo B3 ONpeAeNeHHA NOJYYAIOTCA el CIeRyio-
WHe ABa CBOHCTBA O6LeMa:
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d} VIBi+ X, By .., Bpl=VI[By, Bs .i., B,] npr koM X,
OpHAARMAERADIEM NpoCTpancTBY (By, ..., Bp),
ub0 Toukn By, By + X uMe0T 0AMHaROBHE paccTosuua oT {By, .., Byl

e) V[Bl- Bﬂ» RS ] Bm}';,Bll‘VlBSv L] Bm]-

370 chepyeT M3 TOCO, uTO 4BEICOTa», T, €. JIHHA OPTOTCHAMbLHON
K (Bg ..., Bp) cocrapaswlel BekTopa By, He NpeBoCXOAHT AAHNLI
€aMOTo BeKTopa By,

[Tyete remepk Cy, Ca, 444, Cp CYTH OPTOTOHAMLHBIE NPOEKLHH BeH-
Topos B3, By, .., Bp Ha npoctpanctBe P, [lpermonomum, uto Hepa-
peHcTBO V[Cyy 1v1s CplsmV [By -0y Bm] ywe norazawo. Ofoasaunm
uepes B) OPTOTORAMLNYI K (B3, ..., By} cocTaBnmwuyro rextopa B,
aepes C7—ee npoekuno na P, Beuny Toro, uto Bi—B{€(Bs ..., Bnl,
IaRJAIOGaen, OT0 C;—CG(CQ, v.es Cp) H, caefoBaTenbhHo,  Byner

VECt, Car vevr Cul=V [Cls Cay vvvs Cal IC1|VCa oviy Cpl.

Ho oueBniHo, ato |C;|-:;|B;| H, N0 HHAYKUHOHHONY [IPeATONCKERHIO,
VCa 144y Cple=V By .4, Bpl. Caenorarensno,
V[CTa C'zt abay Cm]‘IB; i'V[‘BQv ey Bm]:V[Blv B‘Zt ey Bm].
Basa 1aa RHAYKEMM nMeercs, kbo AAA OIHOMEPHLIX NapanJenenunence
TeopeMa 09eBHIHE.

1105. Ha dopmynrsl 2ns BeMMCAeHAR KBanpaTa ofbeMa chaenyeT, 4o
VIAy vees Amy Br «osy Bpl=V][Ay, oos, Agl-VIBi. ..., By], ecan
KAt BeRTOp A; oprofonaieH K kaXaoMmy BekTopy By B ofiwem

cAyuse SaMeHUM BekTopu By, ..., B nx npoexuuamn €, ..., Cp Ha

NPOCTPEHCTBO, OPTOFOHAMBHO RoneanwTenstoe K (Ay, ..., Ag). B cuny

peaynwtaTa npeimAyuied sapmaun, V[Cy, ..., GV [By, ..., By],

OTKY A

VlAl, LR LY) Am: BI; Vaey Bkl*‘:V[AI! Ve Am‘ C1, by Cg]=

=V [An 1s., AplVIC1, o0y CplsSVIAL ooy Agl-V(Bi, ..., Bl
Cozepxanve sTOH 23alayn cobmaflaeT ¢ Colepskanuem 3alavn 508,
1106, HenocpeficrtBeHHo caegyeT w3 HepaBehcTsa V [Ay, ... A=

Ay |-VEAz, sy, Aml, KoTOpOe, B CBOIO Ouepeflb, HENOGCPeICTREHHO
cAeAyeT W3 OnpelefieHpa ofbeMa,

o cBoemy CoRePAMANHIO 5Ta salaya coBNafiaer ¢ 3amaqedi 507,

1107. Tlogo6roe npeobpazoBanue Tesla B A-MepHOM MNpPOCTpAHCTBE
pJeveT 3a cofofi HsMenenMe ofbema, NPONOPUHOHANBHOE R-H CTEMEHH
Kosdduunenta nojobua. Jnm napanlenensnesa 3TO HENOCPEACTBEHHO
eaepyer U3 opMyaH AAR 06BeME, a A BCAKOrO JIPYrore Tena obbem
€CTo Npeaes CyMMH 00BeMoB napanfefenunefor. CJiefoBaTenbro, 00bew
V, (R} n-Meproro mapa pafuyca R papen V, (1) R®,

Iaa eeruscaesns Vi, (1) pasofieeM wap CUCTEMOR MapasneibHbeX
{n— 1)-MepREX ¢naCCKOCTeli? H BOCOIOAB3YeMes npuuuanoM Kasanwepu.
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Nyets & ecth paccroAnne cexylledl gNAOCKOCTHY OT uenTpa, Ceves
HAE ecTh (n— |}-Meprmit wap paguyca Vl may §

CregopaTefpho,

! ! a=t

Vu(1)=25V,,_I(Vl—x‘)dX=2V,,_1{I)S(I—x’) P dy=
] 0
I a=1 _1 i i
=’ = n
= Ve (1) uSt Ta—pn Ta=vem (M, )=
n41 1
() ()
'=Vr=-l “) ' " .
r(z+)
nn}s
Oreropga caeayer, uto V¥, () ="
r(g+1)
nl
1108, .
{nt1)(nd2}..2rY 2n4-1
1108, BaaucoM sBAAKOTCA noauHoMH ), X, ..., X7, Kpanpar o6nema
COOTBQTCTB)’IOLU.EI‘D napa.ﬂ.ﬂe.rlenunena paged
p L
2 AN n_J’...l
ot 112 ... atpp
2 3 '

AT R T o, @R

n+l o422 ndy
11t 2(sinx—51r122x+...+(—-l)"‘1§lr¥).

1112, D¥*=—1D.

1E3. flycte gy =1e;, e, G={g,-j). Marpuna conpaxenuoro ofe-
patopa pasna G-1A%G, rae A-—MaTpHua HCXOAHOFO onepatopa.

1114, G=diag (i, 11, 21, ..., n}).

1115, D* (g)=— g’ +-xg~0ay (@) Prg1 (%), Smecb g=a,(g) x"+ ...

1116, D* (Pp}="Pp,y npu k < n n D*(P,)=0,

7. Hs (Ax+y), x4+ =(B(x+p, »+» CASLYeT, B CHAY
CaMOCONPAMEHHOCTH, 4Ta 2{Ax, y)==2(Bx, &) npu Mmobux X U g, or-
Kyaa Ax=DBx npn Bcex ¥, T. ¢, A=8.

1H8. | Ax|=| A*x | pauocnabro (AA*x, X} =(A*Ax, x), Bunon~
HeHHe Yero Mpu BCeX X paBHOCHABHO AA4%= A*A,

U18. Ecau Cs==(eyy), 10 Sp CC*== 3 [y |2,

[
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BB*-}-CC* CD* B*B B*C

* L -

nz0. A4 ( e DD") . A4 (C*B C*C+D‘D) ,
Sp BB*=23p B*B. Cneposarennto, ecan AA*=A*4, 10 SpCC*=0,

okysa C=0u A= (OB OD) C HOpPMaAbHBIMH KaeTRaMH 8 u D.

112F, Marpnpa HOpMaNbHOrO oONepatopa B OPTOHODMMPOBAHHOM
Gasuce, BRAOuaOlieM $aInc RHBAPHAHTHONO NOANPCCTPAHCTBA, pacna-
ZAeTCR Ha ABa 610K, COOTBETCTBYIOULHX #HBADHAHTHOMY TIONNPOCTPAHCTEY
H ero OpTOrOHATBHOMY IORC/Henuw. MaTpiua conpsixennoro onepatopa
HMeeT TaKol e BHA.

1122, MnBapnantHoe NOANPOCTPAHCTBC J/A HOPMaNBHOTO QNlepaTopa
WHBAPHAHTHO B A7 COMPAMEHNHOIC 4 OFPaHHYCHWE HOPMAJNBHOTO ofliepa-
Topa Ha HHBaPRARTHOM NOANPOCTPAHCTES HOpMaibHO. [Tostomy, RpocTpan-
CTBO MOMHO pasBHBaTh B NPAMYID OPTOIOHAJILHYI CYMMY WHBADHAHTHEIX
MDOMNpPOCTPAHETE AC TeX HOpP, NOKA HE OpuAeM K OJHOMEPHEIM MOXMpOCT-
PAHCTBAM.

1123. Nns mobodl HopmanbHOR MaTphubl A CyWecTBYeT YHHTapHasm
Marpiua C takas, ato C—YAC pmaronanera. Mmenno, » xayectpe C Mox-
HO B3ATh MATpHUY 0pecGpa3CBaHMA OT HCXORHOTC 6a3uc2 H OPTOHOPMH-
POBAHHOMY GasKcy H3- cOBCTBEHIBIX BEKTOPOB.

1125. Myere Axy=Xyxy, Axg==Rhyx,. Torna (Axy, x)==h, (xg, x) 0
(Ax,  x)=(rn, A*x)={x, Tatd =Xy (%1, xg}. Crenosaredsno,
(Pa—hy) (X1, %) =0

a

1126, A = ( ‘

1127, JokazaTenbcTBO HHYEM HE OTIHYEETCR OT AGKA3aTe/boTRA B 3a-
Jage 1122,

128, s Mmool BellecTBeHHOK HOpMaAbHO® MaTPENE A cyltecT
BYET 0pTOrcHalbHar wMaTpula ¢ Tagas, wro C—1AC cocTomT m3 Gnoxos
_g Z) B kaue-
ctee C MOXKHO B3ATL MATPRLY NpeolGpasoRanduA KOOPAHHAT 0T MCXORHOrO
Gazuca u Gasucy, aBiaiieMycs O6beIHHCHHEM OpPTOHODMHDOBAHHKX Oa-
3HCOB B3aHMHO OPTOTOHANLHEIX HENPHBOXMMEIX HHBAPHAHTHLIX TOAOPOCT-
PAHCTB.

_2) » b # 0. Coficreennne asavenuss; a + bi.

NEepEOTe M BTOPOrD MOpAAKRB, NOCASIHHE HMEOT BAA (

1131, Ep 0 , e Ep n Ep—enNHyuAne MaTpHLE.
0 —E,

Ey 0
1132, (0 —E,
HHA OT k-Mepuoro NOANPOCTPAHCTBA.
1133. Ja, npu uerhoft pasmepuoctn. Ee kamonuueckan gopma co.

). Matpnua apasercs Matpuleli omepaTopa OTpake-

¢ -1 o
cTaBieHa H3 (JAOKOB 1 0 (nosopot Ha 90° B HHBADWAHTHRIX RAO-
CKOCTRX),

386



1£35. Baars BopMupoBsHHbA BeKTOp U3 Py, OPTOrOHANLHEIR K Hemy
HODMHPOBAHUBIA bexTop M3 Py, OpTOroHa/bHEA K Py BopMupobarHbil
BexTop H3 Py n 1. 1. CymectryloT 27 Gaances, HGO Kaxanii Bektop onpe-
BedeH ¢ TOMHOCTBIO 40 Mhoxurteaa +1.

1136, To e pewenite, HO BA3KCHbIE BEXTOPBI ClpeneNeHH ¢ TOTHO-
CTBH} 10 KOMHNJEKCHBIX MHOWcHTenell ¢ mozynem [.

1137. Oneparop, mpeoSpa3yollii oPTOHOPMUPOBANHEHA Ga3uc nepso-
ro (uiara B opToMOpMHpOBaNNOM GadMce BTODOrO, AAeT pelIEHHe 38734H.

1138. OproxcpMypopanubpi Gasuc gaara M3 BHBaPHAKTHHX NOAUPO-
CTPRHCTB pelaeT safavy. Martpuunwil 5KBHBaNeHT: Mwolast MaTpHOA YHE-
TapHO noaoBHA BepxHeR Tpeyroaemof.

1139, Ja. Ouu JHIDE MOPSAKOM CTOAGUOB MOTYT OTAHYATBCH OT MaT-
pun PL, rae P-oproronanbhas MaTpHua, L— KBasHHaroRa/Luai,

1 ] 1
COCTAB/EHEAR M3 efuHHl M 6]0KO0B VT i e
1140, Iycts A nepesoput é; B g¢, =1, v1:, B, ¥ BIATH NPON3BOIA-

Hile BeRTODH X= 3, x;0; 0 y= O yse;. Torna Ax= 3, x;g;, Ay= D 4181
(Ax, Ay)=2xf§} (g 8,')=Exsy,f(£’f- e=(x, ¥

1841, Tlycte P # @ nognpocTpaHCcTBA, HATAHYTHE HA &), vra, € H
i +ves Emo B OYCTe B= it P == dim Q. Bes wapywenua oGlEHOCTH MOX-
HO CYMTaTh, UTO £), ..., &y—Gastuc P, Torga cacrema gy, ..., gs BMecTe
€ 2y ..., &p HMEET Henyhesofi onpepenutent I'paMa W noToMy JAHHeAHO
weaapHcuMa u ofipasyeT Gazuc Q. KoopawHaTe e; B Gasuce ey, ..., €x B
g/ B Dasmce gy, ..., gp COBNARAIOT, HGO COBRANAT CKATAPHEIE NPOH3BE.
AeHus ¥ Gasnchuie MaTpuusl I'pama. [ostomy nocTaTouRO OTPAHHYHTBLS
AUHElHO HEe3ABHCHMEIMH CHCTEMAMH €5, .o, €p H g1, +.., 5. 1€0EPE
MOMXHO COBMECTHTB NOCPEICTBOM OPTOIONalbioro (YRHTapHOLO) onepaTopa
noanpecTpakcetBa P v Q A NPAMEHNTH pesyaeTaT Npeanizylleld 3aiaud.

1142, Matprua [pama Bam  CHCTEMBl BEKTODOB (R, ..., Up,
B, .0y €m) W {21, .14, g, Vi, +1., Uy) COBOERAIOT, KO0 ofe PABHET
(gf gm) + TIe B—MaTpuna, HaxoAslancy B NepeceyeHyl JaHbiX CTPOK
H cToA6IoB.

1144, U=PTAP, rne P— BeinecTBeHHan OPTOTORANbHAT MATPHLA,
A — yBrTapHas ARaroHanbrad, H60 A ¥ B KOMMYTHPYIOT A OOHOBDEMEHHO
NPHBOJATCA K AHATOHANbHOH dopMe nocpelCTEOM OPTOTOHAMLIROT MATPHLbL.

1145, MoctaTouno noaowuts A=A} s oreere Rpeneiyuell 3a0a4H
H B3ate 8=A\,P,

1146, Creays yxasaunwo, waftzem 8. [onoxam V==U8B=Y Ona ynu-
tapua ¥ VIV =E, 1ax uto V7 =V-1=V*, otkyaa V=V, 1. e. ¥ —op10-
TOHAJNLHAA MaTpHUa.

1147. CaMOCONpPAKEHHOCTs CABAYET M3 BEUISCTBRHHOCTY COGCTRBEHHRIX
sHaueHl mAeMNOTeHTHOrG onepatopa. CamoconpsaxenHuf HieMnoTenTHuH

287



ONepaTOp ecTb ONepaTOp OPTOrOHAMLHOTG MPCEKTHPOEAHMA WA NOKNPO-
CYPAHCTBO, OPTOTOHANBHOE K SADY.

1148. Boabmem GasucHelll BEeKTOP g3 OPTOrOHA/JABHOLO HONOAHEHRHS
K NOANPOCTPAHCTRY, HATAHYTOMY HA €4, s.4y €, TOTRA (g1, £} £ O H
h:KIel) g1 YAOBJeTBopseT TpefosanuaM RpH j=1. AHagoruyne
CTPOATCH fa, s.vy fuo Ecawm ofidiidenfa=0, 10 ¢={efi+.14
eon Fcifi v Fepfn ey=0. Tostomy fy, ..., fn— Basuc,

1149. KoopaHEaThl BeKTOpa X PaBHb (X, ;).

150, H, tae H=({fr, [N =(le:, 0~

1151, O6remn B3auMHO OGpaTHE!.

1152, OproHopMuipoBanislfi Gasnc.

11583, Ecan Ax=0, 1o npu awbom z€T 0=(Ax, 2)=(x, A*2), u
ofpatho, ecan npu Jwobom zE€T {x, A*2)=0, o (Ax, 2)=0 1 Ax=0,

1154. Monomopduoe n Hiomerpmuaoe 0ToSpamenHe S Ha HewoTOpPOS
neanpoctpancteo AS npocrpanctsa T,

1155. Oproronaibioe AONOJHEHHe K A1py oToOpaMmaeTcs H3oMOphio
H H30MeTPHUHO.

1856, Tyere wy, ..., dp—coOGCTBEHWEE BeKTOpH onepaTtopa A*A

COOTEETCTBYIONIHE NOMOMUTENLHEM COGCTBEHHEIM 3HAYEHHAM, Uy, .. ., U —
HX HopMHpoBaHHKe oO6pasel, O6pasom egunusHolt chepsr B S gpaserca
S/JIMTICOHA B TIOANPOCTPARCTRE NpocTpancTBa T, EATAHYTOM HA Uy, ..., Up.

DTH BEKTOPH! JIEHAT HA FAABHHIN OCHX UIMACOWIA M AJMHHE [oayoced
PABHBEL i1y «. . Wi

1157. Beem nocrabaenublM TpeGOBaHNiAM YAOBACTBOPAET MOJNycfipar-
Heifi onepatop, NocTpoenAmft ¢ NoMomew nopnpocTpaucTe P o ¢ (3ajava
987), opToroHadbHNX K aipy k ofpaay A, ¥ ToAbXO T2KoH HoNyoGpaTHHE

onepatop,




