Hwuxknue ounenku I'mamopa u I'omopu

UmeeTcAa HEOTPAHUYECHHOE YUCIIO KOHTEMHEPOB €IUHUYHON BMECTUMOCTH.
JI1st kaxknou 3aroToBku €L 3agaHa jiuHa 0 < w; < 1 ¥ uX KOJIU4eCcTBO n; > 1.
TpebyeTtca ynakoBaTh 3aroTOBKH B MUHUMAJILHOE YHCJI0 KOHTEHHEPOB.
PaccmoTpuM pa3iinyHbIe BApUaHThl YIAKOBKH OJHOIO KOHTEHHEPA.

ITycts MaTpuna (a;;) 3a1a€T YUCII0 3ar0TOBOK [-I'0 TUIIA B j-M BapUaHTE.

NepemeHHble 3a8auun:
x; 2 0, IeJIbIe — YMCI0 KOHTEHHEPOB, YIIAKOBAHHEIX I10 j-MY BapUaHTY.
min Zx :
J
jeJ

[IPU YCIOBUAX: .ZJ a;x;zn;, 1€L;
J€E

x; 2 0, nensle, jeJ
MHO0k€eCTBO J UMEET IKCIIOHEHIIUATIBHYIO MOIIHOCTb.
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Huxusasa oneHnka

Hzmianj

jeJ
Zaijxj 2n;, 1€lL;
jeJ
Xj > O, ]EJ

Peras 3agady JUHEMHOTO TPOrpaMMUPOBaHUs, MIOJIYYAEM HUKHIOK OLIEHKY .

Ho 3amaya nMeeT ruraHTCKyr pa3MepPHOCTB!
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MeToa reHepanuu cToJ0I0B

Bribepem nogMHoxkecTBO J' J Tak, yToOBI cieayromas noazanada JIII(J") umena

min Z :
X

pEIIICHHUE:

jeJ'
Zaijxj 2n;, L€L;
jeJ'
XJ'ZO, ]EJ

DTO JErKo cAejaTh ¢ IIOMOIIBIO 1H000M xagHon 3Bpuctuku: NF, FF, BF,...
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* *
ITycTh x j — ONTHUMAJILHOE PEUICHHE 1Is] J Al j > () — onTUMaJbHOE PEIICHUE

COOTBETCTBYIOIIIEH J' HBOMCTBEHHOM 3aJ1auv. PacCMOTpHUM IBOVCTBEHHYIO 3a7a4y

max Zni/li

JUTSI MHOXKecTBa J':

ielL
IIPU OTPAHHYCHUSIX ¥ a;l; <1, jelJ;
iel
ll' > O, iel.
Ecim g Beex jeJ cupaBeIyInBO
%k
Zaijii <1 (*)
iel
* . /
_ x., jedJ .
To Bextop X, =<"/" "~ | — ONTHMAJILHOE PEINCHHE 3alaYM JIMHEHHOTO
J0, jeJ\J

*
IIPOrpaMMUPOBAHUS JIJIsT BCErO MHOXKecTBa J U H = Zx It
jeJ'
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Mpobnema: kak IPOBEPUTH (*), HE MPOCMATPUBas BCE MHOXKECTBO J, U UTO AEJIaTh,

€CJIM YCIIOBUE HE BBITIOJIHIETCS.
PaccMoTpuM 3agady 0 prokK3ake:
%k
o = max Z/Il. Vi
iel

IIPU OTPAHUYCHUSX: Z w;y; <1 (BMECTUMOCTH KOHTEHHEPOB)
ieL

y; 20, nensie, ieL.
OnTtuManabHOE pEIICHHE ATOM 3aJauyd JaeT HaM HOBBIM BapHaHT YIAKOBKHU
KOHTEUHEPA.
Ecin a < 1, T0 (*) BBINOJIHEHO!

Ecnu a > 1, TO oay4Yuiii BapuaHT YIAKOBKH, KOTOPBIM cleayeT 100aBUTh B MHO-

XeCTBO J' (HalUIM BEAYIIHMA CTOIOEI B CUMILJICKC—TA0IHIIE).
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OO01ast cxemMa MeTo/aA:

1. BreiOpath mogmMHOXecTBO J'C J

2. Pemmts 3agauy JIII(J'), moay4uTh xj., I;.

3. PemmuTs 3a71a4y O PrOK3aKe, MOJNYyUYUTh .
%k
< — )
4. BEemu a< 1,10 H Zx], STOP.
jeJ'

5. J1o6aBuTh B J' HOBBIM BApUAHT YIIAKOBKHU W BEPHYThCS HA I1ar 2

Ounenka H = ij ABISIETCA TPYJOEMKOW, HO JIOMUHUPYET JpPYyTrue II0
jeJ'

* .
TOYHOCTH. PermeHue x; = | x j—| , J€J, 4aCTO OKa3bIBACTCA ONTHMAJIbHBIM.
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3agaum IByMepHOH YIAKOBKH

AaHo: n TPAMOYTOJBHBIX ITPEAMETOB C pa3MepaMu w; X [;, i=1,..., n.

Haittu: YVIIAKOBKY B MOJIOKUTEJIBHOM OPTAHTE C MHHUMAJIbHOM ILIOLIAbIO

OKAUMIJISFOLIIETO MPSAMOYTOJIbHUKA

A
IToBOpOTHI 3aIpeIlCHBI. CTOpOHBI
6 peIMETOB MapayieNIbHbI OCSIM KOOpIMHAT.
7 L x M — min
5
w
| 3amayda aBisiercss NP-tpyiHOm.
3
4 <X
L

[Ipumep ruIbOTUHHON YIIAKOBKH
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3agaya ymakoBKHU B M0OJIOCY
[JaHo: 7 IpSIMOYTOJIbHBIX IIPEAMETOB C pa3zMepaMu w; X [;, i=1,...,n, u
OJIyOECKOHEUHAas M0Jioca UpUHOU W.

HaiiTu: ymakoBKy IpeIMETOB ¢ MUHUMAJIbHOM JUIMHOW 3aHUMAE€MOU MOJIOCHI.
/\y

| Ipu /=1, i=1,...,n,

) MOJIy4aeM OJITHOMEPHYIO

3aJ1a4y YIIaKOBKH

1 | B KOHTEHHEPHI.

v
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3amaua o prok3ake 1Jis1 NPSIMOYTr0JIbHUKOB

[laHo: 71 TPAMOYTOJIBHBIX MOPEAMETOB C pa3MepaMu w; X [; U BecaMu c;,

i=1,...,n, u OOIBIION OPAMOYTOJBHUK W x L.

Hautu: IMIOAMHOZKCCTBO IIPCAMCTOB MAKCUMAJIBbHOI'O BECA, KOTOPbBIC MO’KHO BBIPC-

3aTh U3 OOJIBIIOrO MPSIMOYTOJILHUKA.

HpI/I li:L, I = 1,..., n,
5
6 4 IoJiydacM U3BCCTHYIO
7 3aJla4y O PIOK3aKCe.
w 10
1 , 3
8
L
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3ajaya ymakoBKH B KOHTEHHEPHI AJI NPAMOYI0JbHUKOB

[aHo: n OpsSIMOYTOJILHBIX MPEAMETOB C pazMepamMu w; X [;, i =1,..., n, 1 Heor-
PAHUYEHHOE YUCIIO OJIMHAKOBBIX 3arOTOBOK pasmepoM W x L.

Hautu: YIIaKOBKY IIPCAMCTOB C MUHUMAJIbHBIM HHUCJIOM HCIIOJIb3YCMbIX 3dI'0OTOBOK.
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3ajaya npsIMOYroJIbHOI0 PACKPOS IJIsl CEPUITHOI0 NMPOU3BOACTBA

[JaHo: »n TPpSIMOYTOJBHBIX IMPEIMETOB C pa3MepaMH w; X [; 1 MOTPEOHOCTHIO K;

mTyK i = 1,..., n. I3BeCTHBI pa3Mepbl 3aroToBOK W x L.

HalTu: 1aH packpos 3aroTOBOK, NMO3BOJISIOIIMHN MOJYYUTh BCE MPEAMETHI B TpE-
OyEeMBIX KOJIMYECTBAX U MCIOJIb3YIOIIUI MUHUMAJIbHOE YUCIIO 3ar0TOBOK.
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KoaupoBKM peleHuu

Cnucok npeaMmeToB L = {iy, iy, ..., i,}.

AeKoaupyowas npoueaypa: 0 yIopa BjiI€BO, 10 YIIOpa BHHU3, 10 YIIOpa BJIEBO, ...

Ecnu Henb3s CABUHYTH NPEAMET BICBO WIIM BIIPABO, TO IIEPEXOAUM K CIIEAYIOIIEMY
IpeIMETY.

>

Bcero n! BapnaHTOB.
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KoHTpnpumep

A
2 OnTuMalibHOE  PEIICHHUE,
KOTOPOE€ HEJIb3Sl MOJIYYUTH
W 8
5 7 HUKaKUM CIIHICKOM.
Llale
3
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OnpepeneHune. KoanpoBka pelieHAM Ha3bIBAETCS A0MYCTUMOM, €CIIU OHA YIOB-

JICTBOPSET CIECAYIOIIUM TPEOOBaHUSIM:

.
2.

MHOKECTBO BCEX KOJIOB KOHEUHO;
KaXXKJIOMYy KOy COOTBETCTBYET JOITYCTUMOE PEIIICHHUE;

BBIYHCJICHUAE EICBOM (PYHKIUM JJIST KaXKJOT0 KOJIa OCYILECTBIISIETCS C
MOJIMHOMUAJILHON TPYJAO0EMKOCTBIO;

pemicHuc, COOTBCTCTBYIOIICC KOAY C HAMMCHBIIMM 3HAYCHHCM
HCJIeBOﬁ (I)YHKI_II/II/I, ABJICTCA OIITUMAJIBHBIM PCIICHHUCM HCXOI[HOﬁ 3a-

JTa4Yu.

Mpumep. Kaxaomy nNpeaMeTy COIOCTABIACTCS JIBa Yucia (X, y) — KOOPAWHATHI

JICBOI'O HUZKHECT'O YIJIA.

14
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KoaupoBka «O — tree»

OnpepeneHue. PemicHue Ha3pIBaeTCAd L—KOMMAKTHbIM, €CIIM HH OJUH IIPEAMET

HEJIb3s1 CMECTUTHh BJEBO IIPU YCJIOBUH, YTO OCTAIBHBIE IPEIAMETHI OCTAKOTCS
HETIOJIBUKHBIMU. AHAJIOTUYHO ONPEACIAOTCI B—, = U R—KOMIAKTHBIE PEIICHUS
I CMEUICHUs BHU3, BBEPX M BIIPABO COOTBETCTBEHHO. PelieHune Ha3bIBacTCs

LB—KOMHaKTHblM, €CJIM OHO SBJIICTCS L—KOMIIAQKTHBIM H B—KOMIIAKTHBIM

OJHOBPEMEHHO.
A A
5 5
2 4 2 4
I 3 I 3
L B—KOMIIaKTHOE B—, HO HE L—KOMIIaKTHOE
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IIpeacraBienne LB—koMmakTHBIX pemieHun

Kopenb JnepeBa — JieBas rpaHUlla yNakoBKUA. OpueHTanus Iyr OT KOPHS
K aucteaM. llpeamer B; cBs3aH Ayrou ¢ B;, eciu j€Bas CTOpPOHa B; KacaeTcs
IpaBoi CTOPOHBI B;. Ecimu n1s B; nMeeTcs HECKOIBKO TaKuX MpeaMeToB (B;, By),

TO JIyra UJIET TOJbKO OT HUKHETO MpeIMETA.

N\

/O\ >O Bcero BapuantoB n!-C3,.1/(2n+1)

(uncina Karamana)
ol o e

5,0
N\
0431' 0<

>

T

\Z
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Ilpoueaypa 1eKOAUPOBAHUSA

[laHO:  OPUEHTHPOBAHHOE KOPHEBOE IEPEBO, KaXKJOW BEPIIMHE KPOME KOPHSA

IPUIMCAH TTpeaMeET (METKA).

HaiiTn: miomaaps OKaMMIISIOLIETO IIPSIMOYTOJIbHHUKA.

A i < By,
i l [Touck B rimyOuHy
O\\AO"\’/7 '/>0/70 -
?,-)Oé\’O

YnpaxkHeHue. Halitu anroputrm aexkoaupoBanus ¢ T = O(n)
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Coceanue ymakOBKH

JI14 1TaHHOTO KOPHEBOTO OPUEHTHPOBAHHOTO JIEPEBA C MOMEYCHHBIMU BEPIITMHAMU
OIPEACINUM JIBE€ ONEPALINH:
® JIBC HCKOPHEBBIC BEPIIMHBI MEHSIOTCS METKaMH (IMMPEAMETAMU);

® OTPBIBAEM JIUCT JIEPEBA U MIPUKIIECUBAEM K JIPYTOX BEPIIUHE.

2
Kakaas onepaniyst mopoKaaeT HOBYIO YIIAaKOBKY. Takux ynakoBok O(n”).
HazoBeMm ux cocegHumun ajis1 JaHHOMM.

MHOKECTBO COCEIHUX YIIAKOBOK HA3BIBACTCS OKPECTHOCTbIO.
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AJITOPUTM JIOKAJBHOIO CITyCKA

S — ymakoBka
N(S) — oxpecTHOCTB 11 S.

F(S) — 3HaueHue nieaeBor QyHKUMU JIJIs S.
Anroputm

1. BeiOpath HayaabHOE peIICHUE S U BBIYUCIUTE F(.S).
2. Haittu B okpectHOoCcTH N(S) pemieHue S’ ¢ MUHUMAIbHBIM 3HAYEHUEM IICIIC-
Boii ¢pyukiuu F(S')=min{F(S), S e N(S)}.
3. Ecmu F(S7) < F(S), TO nonoxuts S := S’ ¥ BEpHYTHCS Ha 2
nHaue STOP.

19 Jlekyusa 5. 3adavyu 0symepHOU ynakosKu



T
e T T R
1

N T T U R

FE

44

[ 11 11 1 [T S N R R I R R R I I O I
1 11 11 11 [ TN T Y Y Y TR N (N NN TR T BN I BN |
11 11 11 11 | IR T T Y T TR O (N NN IO T B A BN |
El G BT T R B PO R B P A R DR SRR N A SR N SR -
11 11 11 [ | [ | -
1 11 11 11 11

Ln
T 1 -
11
El I I T R B PO R Y P R R N Il n
111 T rrrrrrd r

YuncieHHbIE IKCIIEPUMEHTHI
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GOIWAWHLIIO XITHILRIOIf 0)150) %4 5N

OTHocuTenbHAs IOrpC€IrHOCTb

HNMutanusa oTxkura

JIoKaJbHBIN CITyCK

3aJ1a4ya yImakoBKHM B ITOJIOKUTEIBHOM opTaHTe, 7 = 100.
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Iloporosbie aJropuTMbI

AJITOPUTM UMHUTALIUUA OTKUATA OTHOCUTCS K KJIACCY MOPOTOBBIX AJITOPUTMOB.

Ha xaxpoMm 1miare B OKpECTHOCTH TEKYIIECTO PEIICHUS i BBIOMPAETCS HEKOTOPOE
pELICHUE j, U €CIM Pa3HOCTh MO 1eJIeBOM (DYHKIIMA MEXIYy HOBBIM W TEKYIIUM
PEIIEHUEM HE MPEBOCXOJUT 3aJJaHHOTO TOPOTa fi, TO HOBOE PEIICHUE j 3aMEHSIET

TeKyliee. B IpoTUBHOM Cilydae BRIOUPAETCS HOBOE COCEIHEE PEIICHHUE.

Moporosbi anroputm
1. BeiOpaTh HaualbHOE pelIeHUE iyl U TTOJIOXKUTS f* = f(i), k= 0.
2. IToka HE BBINIOJIHEH KPUTEPUNA OCTAHOBKH, JIENIATh CICAYIONIEE:

2.1. Cniyuaiino BbIOpaTh jeN(iy).
2.2. Eciu f(]) —f(ik) <t TO Ij41 :=].

2.3. Eciu f* > f(iy), 1O f* = f(i).
2.4. Ilonoxute kK =k+ 1.
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THUbI MOPOroBHIX AJTOPUTMOB

.

lNocnepoBatenbHoe ynydweHue: 1, =0, k=0, 1, 2, ... — Bapuanrt Jio-
KJIBHOT'O CITyCKa C MOHOTOHHBIM YJIYUIIICHUEM 10 LIEJIE€BOUN (DYHKIIUHU.

NoporoBoe yayduweHue: ¢ =c, k=0, 1, 2,... , ¢, 2 0;, ¢t =2 ¢j+1 1

lim ¢; — 0 — BapuaHT JOKAJIBHOIO MMOKUCKA, KOIJA JOIYCKAETCA YXYILIe-
; k p y yxy
—>00

HHUE MO MEIEeBOM (PYHKIHMH JO HEKOTOPOIO 3aJaHHOrO IOpOra, U 3TOT MOPOT
MTOCJIEAOBATEIILHO CHUYKAETCS JI0 HYJIS.

Umutauma omkura: 1, > 0, k=0, 1, 2, ... — cayyaiiHas BeJIMYHUHA C MaTe-

MAaTHYECKUM OkujaaHueM E(#;) = c; = 0 — BapHaHT JIOKAIBHOTO MOMCKA, KO-
raa

JOITYCKAETCS MPOMU3BOJBHOE YXYAIICHUE MO ILEICBOM (DYHKIIMH, HO BEPOSIT-
HOCTh TaKOI0 Iepexojia 00OpaTHO NPOMOPLHOHAILHA BEIMYNHE YXYILICHUS

L, ecmn f(j) < f (i)

by = exp(f(i);kf(j)) ectn f(j)> f(i)°

22
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AJIFOpI/ITM UMHUTAIIHUN OTKHUI'A
F(S) | | [Ipemsoxen B 1983 r. du-

3ukamu S. Kirpatrick,
C.D. Gelatt, M.P. Vecchi.

B ocHOBe aHaj0oTHu4 C 1I0-
BEJICHUEM aTOMOB IIPH
MEUIEHHOM OCTBhIBAHUU

TCJIA.

BOME Y sos BB NE HBE.

@ @

Yucno urepanuiu

AHFOpI/ITM HC OCTAHABJ/IMBACTCA B JIOKAJIbHOM MUHHUMYMC U MOJKCT «IIyTCIICCT-

BOBAaTh» 110 BCEM JOIYCTUMOM OOJIaCTH.
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IHenu MapkoBa

OnpepeneHue. Ilycts O 0003Ha4YaeT MHOKECTBO BO3MOXKHBIX HCXOIOB HEKOTO-

poro cirydarHoro mporecca. Llenb MapKoBa ecth nociaen0BaTeIbHOCTh UCHBITA-
HUM, KOT/1a BEPOSTHOCTh UCXO0Aa B KaXKJIOM HCIBITAHUHU 3aBUCHUT TOJIBKO OT PE3YJIb-
TaTa MPe/IIIeCTBYIOIIETO UCIIBITAaHHUSI.

IIycTb x(k) — ciydaiiHas nmepeMeHHas, 0003Havaroias pe3yJbTaT k-ro UCIbITaHHUSI.

Toraa nns kaxaou nmapsel i, j€ O BEpOSITHOCTh Iepexoa OT I K j IpU k-OM HUCIIbITa-

HUU 33J]a€TCS BBIPAKEHUEM
P (k) =1{x(k)=j | x(k—1) = i}.
Martpuna {P;;} Ha3bIBaeTcsl NepexoaHon maTtpuuen. llens MapkoBa Ha3bIBaeT-

cs1 KOHEYHOM, eciad MHOXKECTBO MCxom0B O KOHEYHO, © OAHOPOAHOMN, eciH

MMEPCXOAHBIC BEPOATHOCTH HC 3aBHUCAT OT HOMCPA HIara k.
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Oo0masi cxema MMHUTAIMU OTKHMIA
1. BpIOpaTh HaYaILHOE PELICHUE [ U BEIYUCIUTD F(7).
2. 3agarb HaYaIbHYIO TEMIIEpPATYypPy 1.

3. Tloka HE BBINOJIHEH KPUTEPHUM OCTAHOBKH, JIEJIATh CICAYIOIIECE:

3.1. BemoaHuTh OUKI L pa3:
3.1.1. BwiOpats B N(i) cay4ailHbIM 00pa3oM peIICHUE J;
3.1.2. Ilonoxute A= F(j ) — F(i);
3.1.3. Ecrm A<0, 101 =7 ;

A . .
3.1.4. Ecmu A> 0, To ¢ BepOSITHOCTBIO € T HonoKuT i = Ji

3.2. Ilonnsurs Temneparypy 7 =1 - r.
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Teopema. Ilyctb c; = ¢ a4 Bcex k, u Ans Tr000U napel i, jel HaMAETCS YHUCIIO
p = 1, u nonmyctumele pewenus ly, [y,... , [, €l Takue, yro oy =i, [, =] U [€
N(y), k=0, 1,..., p—1. Torna gna uenu MapkoBa, IMOPOXKACHHON aIrOPUTMOM
UMUTAIAM OTXKHUTA, CYLIECTBYET € JUHCTBEHHOE CTAlIMOHAPHOE pacipeaeiacHue g,(c)

(BETMUMHA ¢; — BEPOATHOCTHh OKA3aThCS B PEIICHUM I MOCJE JOCTATOYHO OOJIBIIIO-
ro 4uciia uTepaluii), KOMOOHEHTHI KOTOPOIo 3aJat0Tcs GOopMYyJIOi

exp(—f(i)/c)

. — el
q;(c) Zexp  £(/) ) I €
jel
a llmql(c): 1/|I>x< |9 CCJIn ZEI*
V0 0,

B IPOTUBHOM CJTIyYae
[Tocimequee paBEeHCTBO, IO CYTH, O3HAYAE€T, 4YTO C POCTOM YMCIIA UTEpaALUU
BEPOSITHOCTh OKAa3aThCsl B TOUKE IJI00ATbHOTO onTUMyMma i* €l* ctpemutcs kK 1,
€CIIU 3HAUYECHHUE MOPOTa C; CTPEMUTCA K HYIIIO, T. €.

lim Iim P {x(k)el*} = 1.
cd0 k—oo
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IlapameTpsl ajJropurma

e HauanbpHasg Temneparypa 7.
o KoadpduuueHT oxnakacHus .
e UYyucno maros L npu 3aJlaHHON TEMIIEPATYPE
o Kpurepuii OCTAaHOBKHU:
— MUHAMAQJIBHOE 3HAUYEHUE TEMIIEPATYPhI

— YHCJI0 CMEH TeMIEpaTyphbl 0€3 U3MEHECHHUS TEKYIIETrO peIieHus S.

— CYMMApPHOC YHUCJIO IIAI'OB aJII'OpUTMaA
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3aBUCUMOCTD YaCTOTBI IEPEXo0a10B B COCCAHCC PCIHICHUC OT TCMIICPATYPhI

i e

e = = =

-

- o e

S S ———

| e ——

T I I
T ' r

R . I
T

[ToHnxeHue TeMreparypsl
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Ilepexon or LB—koMnmakTHbIX kK RB—KOMIIAKTHBIM pelieHusM

[IepecTpolika KOPHEBOI'O OPUEHTUPOBAHHOIO AEpEBa 0€3 YXYALICHUS 11€JICBOM
(yHKIMU. BEITTOTHSIETCS TTpU KaKI0M CMEHE TEMIIEPAaTyPhI.

b
e

/ °
\‘\ P >

N
.o k\\./
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» CRP Links ¢ IFORS 2002, Edinburgh
. et e g i AT o R s 1 . ]
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E T University
E EURQC Special Interest Graup of Southampton
¢ Y F  oncCutting and Packing L"‘

2nd ESICUP Meeting, Southampton, UK, April 14-16, 2005

ESICUP Z2nd Meeting

' Harme
* Taopics of Interest

+ Important Dates EURO Special Interest Group on
| samferenge £2o Cutting and Packing

* Location
' Schedule _
* Accornodation 2nd MEEtlng

' Travel

* Abstract Submissian
' Reqgistration

http:f fwww.apdio.ptfesicup-ZndMeeting

Organized by

¢ Julia Bennell - Local organizer
* José F. Oliveira - ESICUP coordinator
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