3agaua o OJMKANIIIEM coceae

Hano: @ynkums f(x, y) > 0 — 3aTparsl Ha 00CITYy)KUBAaHUE OTPE3KA JOPOTH
orxaoy, O0<x<y<M, x,y— HCITOYUCICHHbIC TOYKH,
1 — YHUCIIO OTPE3KOB.

HaijiTu: ontumainbsHoe pa3ouenue cermenta [0,A/] Ha n OTPE3KOB.

MaTteMaTHuuecKass MoJ1eJb:

min ) f (x5 _1,x%)

k=1

O=x0S an:M
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AJITOPUTM AUHAMHUYECKOT0 MPOrpaMMUPOBAHUS

Si(Y) — MUHUMaJbHBIE 3aTpaThl HA 00CTyKUBaHUE k OTpe3KOB 11 cermenTa [0, y].

PeKyppeHTHbIEe COOTHOIUCHUS

Sl(y) :f(ooy)a Y= 19"'9M
Sr(¥)= min {S;_(x)+ f(x,»)}, y=1,... M, k=2,...,n.

1<x<y

T=0nM?* II=0nM)

9 Jlekymns 3. 3agaya o 6/smmkanweM cocege



OnrumMu3anusa 41cjaa OTPE3KOB

s xaxngoron = 1,..., M nanitu S,(M) u BbIOpaTh HAUMEHBIIICE 3HAUCHUE
T=0WM"), II=0M"?).

MoaupuiupoBaHHbIM BapHaHT

S (¥) — MUHHMaJbHBIC 3aTpaThl Ha 00CTyKUBaHUE cerMeHTa [0, y].
PeKyppeHTHbIC COOTHOIICHUS

S(0)=0,

S(y)= min {S(x)+f(x,»)}, y=1,..., M.

0<x<y—1

T=0M?), I1=0M).
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3amena o0opyaoBaHus

JlaHo: g — HayvajabHasi CTOMMOCTh 000PYdOBaHUS,
@(f) — OTHOCHUTEIbHAs OCTaTOYHAsI CTOUMOCTh Ha T'OJ ¢
w(t) — BKCIUTyaTallMOHHBIEC 3aTpaThl 3a Bce roga ot 0 110 .
S(¢) = g(1 — (t)) + w(t) — cyMmapHbIe 3aTparthl 3a Bce roga ot 0 110 .
o(t) = S(t)/t — ynenbHBIC 3aTPaThl
Kpurepuii onTuMu3anumn

o(t")=mino(¢)
>0

*
byneM MeHATh 000pPYAOBAHUE YEPE3 KAKIBIE ¢ JIET.
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Cayuan 1. S(f) — BornyTas pactyias QyHKIUs.
IIycth @(¢t) — BhInyKI1as yobiBaromas GpyHkuus @(0) =1, ¢(f) = 0;
w(t) — Boruytas pactymas ¢yHkuusa yw(0) = 0.

[TokaxxeM, 4To 0(f) yOBIBAeT C pOCTOM ¢, A
w(t)
g
Tak kak S(¢f) — BornyTas QyHKIHS, TO
1781 moooro o €[0,1] u 1) < t, umeeM
(1-a)S(ty) + aS(t) < S((1-)ty+a ty).
gp()
s t; < t, TOJIOXUM « = t/th, ty = 0. .
t

Torma S(79)=0 u #5(%) < £S5(#),

TO €CThb O(t1) = o(t,). CiieqoBaTenbHO, 000PY0BAHUE BHITOAHO SKCILTYaTUPOBATH

KaK MOKHO HOJIBIIC.
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Cayuai 2.

o)=e¢, w)=k(e™ -1), L>0,k>0, 1> 0.

Torma o(¥) = [g(1 — e_M) + k(e ™ —1)]/t — BbImyKIIas HYHKLIHUA.

M { MOJKHO HAlTH METOIOM IMXOTOMHH 3a O(log(77/¢)) onepauuii, rae & — Tpe-

%
Oyemasi TOUHOCTh, T — OIIEHKa CBEpXY Ha f .

A

| w(1)

@(?)
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3agaua 3aMeHbI 000PYI0BAHUA C YYETOM
JAMCKOHTHPOBAHUS 3aTPAT

IIpuBeneHne 3aTpaT K HAYAJIHLHOMY MOMEHTY

Ilycth y — OaHKOBCKHI MPOIEHT, WK KOdPhuimeHT 3PpHEeKTUBHOCTH KaIMTaJI0-
BJIOKEHHM (TO0Basi HOpMA JTUCKOHTA).

Ecnu S| — kanurtan B HayallbHBIA IOJl, TO MO0 MCTCYSCHUHU IojJla 3Ta CyMMa CTaHET
paBHOU S; = S;:(1 + ¥), a B koHI1Ee #-ro Toga S; = S1-(1 + ;()H.

Ecnu B roa ¢t XOTUM MOTPATUTh CYMMY S;, TO B HayaJbHBIA I'OJl JOIKHBI UMETh
= St .
1+ )"
MEHTY ¢ =1, paBHBI

S| 3aTpartsl S; B roJ ¢, Oyay4d NPUBEACHHBIMH K Ha4aJlbHOMY MO-

~~

S=a'l.5,,

re a = —— — xoappuyuenm ouckonmuposanus, 0 < o < 1.

I+y
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Ecim B TedeHuu T J€T NPOU3BOAWINCH Tpatbl S, S7,..., S; TO CyMMapHbIE

IPUBEICHHBIC 3aTPAThl BBIYUCISAIOTCS 10 (hOpMyIIE:

T
t=I1

[Ipumep. PaccMoTpuM pacripefiesieHue KanuTaia B 8 MJIH. pyO. B TEUEHUE & JIET
npu 0ankoBckoM nporeHte ¥y = 0.1 (a=0.91) u Tpex cTparerusx:
1) Bce Tpathl B 1-1 rog;

2) paBHOMEPHBIE TPATHI;
3) Bce TpaThl B ITOCIECIHUM TOJI.

CtpaTterus Fon CymmapHsie
1 2 3 4 5 6 7 8 npuBeOeHHbIE 3aTpaThbl
1 8 - - - - - - - 8.0
2 1 1 1 1 1 1 1 1 5.9
3 - - - - - - -8 4.2
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IlocTanoBka 3agaun

g — HadaJIbHasi CTOUMOCTh 000PY/I0BaHMS;

¢; — CTOMMOCTD IKCIUTyaTallMyu 000pyJIOBaHUSA B f TOM, Ci+1 = Cy;
CucreMma QyHKIIMOHUPYET OECKOHEYHO, 000PYAOBaHUE NEPUOJUUECCKH 3aMEHSCTCH.
T — nepuoj 3aMeHbl 000PY/10BaHUS;

ST — cyMMapHbI€ 3aTpaThl IpU (PUKCUPOBAHHOM MEPUOJIE 3aMEHBI 1 :

T T T
Spr=g+ Zat_lct + aTg + ZaTH_lct + azTg + ZazTH_ICt +..e
=1 =1 =1
3a nepBbie 1 JIET 3a BTOpbIE 7' I€T . ...een....

biaromapst ITMCKOHTUPOBaHUIO 3aTpaTt (¢ < 1) BenuumHa S7 KOHEYHA:

T T
Sp=(g+Y aleyl+a v +.)=(g+ Y a ) (1-a" ) <.
t=1 =1

3ajgadya OTBICKAHUS OIITUMAJILHOTO IIepruoJia 3aMCHBI O60pYI[OBaHI/I}IZ ST — min
7>0
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Teopema. Ecnu sKcIuTyatalluOHHBIE 3aTpaThl ¢; HE YOBIBAIOT CO BPEMEHEM, TO
ONTUMAJIBHBINA TIEPUO]T 3aMEHBbI 1, €Cli OH CYIIECTBYET, OMPENECIICTCA CIEIYIO-
UM COOTHOILLIEHUEM

*k

I'=min {T'| cp+1> (1— a)S7, T>0, nenoe}.

OOopyloBaHHE HE PEKOMEHAYETCS 3aMCHSTH JI0 Te€X IOp, MOKa KCILTyaTallMOH-
HBIE PACXOJIbI CICAYIOMIETO roJa HE IPEBBICAT CPEIHEB3BEIICHHYI0 CYMMY YK€
IIPOU3BEICHHBIX 3aTpar.
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Jlemma 1. AST+1 = ST+1 _ST = KT,a (CT+1 —(1 _a)ST)a

rne Kr, =a! /(l—aTH), T>1.

T+l
Joka3zareiabcrBo.  AS7,. | =(g+ Zat_lct)/(l — aT“) —Sr =
=1

Sr—aY+alcry-Sp-a’™y ol
T+1 _l_aT_*_l(CT—i_l_(l_a)ST). o

|-«

CaencrBue 1. Ilpu 7>0

ASt41>0 & cre1 > (1 - a)St.
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* .
Jlemma 2. Ilyctb cymectByer 77 = min {T | ASp+; > 0}. Toraa nocienoBareb-
%k %k %k
HocTh {S7}, T'=T ,T +1, T +2,... — MOHOTOHHO BO3pacTarouias.

JlokazaTrejbCTBO IIPOBEIEM UHIYKIIUEU T10 7.

%
[pu T=T umeeM ASpi; > 0 1 Sp» < Spepy. Iyets Spx < Spegy < ..<Sp, T>T .
IToxaxxeM, 4TO S7< S741.

YuuTeiBasg HEyObIBAHUE IMOCIEIOBATEILHOCTA {C;} W TMOJOXHUTEIbHOCTh AS7, 110
nemme 1 nmeem
Sr1—S7 =Kr 4(cry1 —(1-)S7) 2 K7 o (cr —(1-a)ST) =
=Krg(cr —=(1=a)Spy ~(1=a)AS7) = K1 4 (AT (K7 14) — (1= @) AST )=
_a(l- al _1)
B T+1

AS T > 0. m
|-«

k
YTBEPKACHUE TEOPEMBI BBITEKAET U3 CaeACTBAM | 1 memmbl 2. Ecnu T He cyle-

CTBYET, TO 3aTpaThl S7 — HEBO3pacTaromas PyHKIUsS 1 000pyI0BaHUE 3aMEHSITh
HE ClIeAyeT. W
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IIpuMeHeHre JTMHAMUYECKOI0 MPOrpaMMHUPOBAHUS

PaccMotpuM cucteMy, GYHKIIMOHUPYIOIIYIO B T€UCHUE 1 JIeT, IPHUUEM PEIICHUE O
3aMEHE 000PYyA0BaHUS IPUHUMAETCS KaXKAbIi TO.
Hawno: {1,..., m} — HaOOp THIOB OOOPYIOBAHUS;

g, — CTOMMOCTH 000PYI0BaHHU i-T0 TUIIA, KYIUIEHHOTO B IO/ f;

¢;(T) — CTOMMOCTb I'OJOBBIX DKCILIYyaTAl[MOHHBIX 3aTpaTr Ha 00OpYI0Ba-
HUE i-I'0 TUMA, KYIUICHHOT'O B TOJ ¢ U TpOpadOTaBIIETro 7 JIET;
@, (r) — ocTarouHas CTOMMOCTh O0OpYIOBaHMs i-rO THIIA BO3pacra

KYIUICHHOI'O B I'OJ £
1 — MAKCUMAaJIbHO JOIYCTUMBIM BO3pAaCT 000PYI0BaAHMS;

iy, Tp — THII K BO3pacT 000pyA0BaHUS B Hadaie (PyHKIIMOHUPOBAHUS;

[Iycts S/(r) — MHHUMaIbHBIE CyMMapHbIE 3aTpaThl B uHTEpBaje [f, 1], mpuse-

JICHHBIE K Ha4Yajy {-ro roja, py yCJIOBUH, UTO B Ha4aJ€ ¢-ro roja Obuio 000py0-

. d i
BaHHe TUIA [ Bo3pacrta 7. TpeOyercs Havith S,° (7).
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PeKyppeHTHbIC COOTHOUICHMA

. S ZT—T (z+1)— a@lT—f (z +1), eCJIM 3aMEHbI HET,
Sr(r)=miny . L l.
min [g7 +cp (1) —a®@r (1)] - Dr_,(7), B cayuae 3aMeHH,
U<k<m
1<7<n, 1<i<m,
| ( Cz,{—r (r+1)+ an+1(r 1), €CJIM IPOIOJKAEM DKCILTya-
Stl (7) = min- L L . TUPOBATh 00OPYAOBAHUE
. l
lg/lcl<nm[g ¢ tor D+aS (DI=P_2(7), ecnu zamensiem 000py0BaHNE

1<7<n, 1<i<m, 1<t<T.

2
AJITOPUTM MOKET OBITh PEATU30BaH C TPYJA0eMKOCThIO T = O(m“nT), u MamMsITbIO
IT = O(mnT).
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