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MCCJ’IC,I[YCTCH 3ajga4ya onTUMMH3allMy Ha €BKIMAOBOM KOM-
6I/IHaTOpHOM MHOXECTBE, 0TO6pa)KeHHOM B IIPOCTpaH-

ctBo R" . JIyIs BBIMYKJIOTO U CHJILHO BBITYKJIOTO MPOJOJI-
JKEHMSI 11eJ1eBO DYHKIIVM 3a1a4M CTPOSITCST U UCCIIeTYIOT-
Cs1 OLIEHKM MMHMMyMa Ha KOMOMHATOPHOM MHOXECTBE.
ITonpoOHO paccMaTpPUBAIOTCSI OLIEHKM B 3a4aue ONTHMU-
32K KBaJpaTUYHON (PYHKLUMH Ha €BKIMIOBOM MHOXE-
CTBe MepecTaHOBOK. IIpUBOISATCS pe3yabTaThl BHIYMCIH-
TEeJIbHBIX 3KCIIEPUMEHTOB.

PaccMmoTpuM 3amady IMCKpEeTHOM ONTUMM3ALINH CJIE -
JIYIOILLIETO BUA:

@p(x) > min, xeEcR", (1)

rae E — eBKIIMIOBO KOMOMHATOPHOE MHOXECTBO [1],
OTOOpaxkeHHOEe B IIPOCTPAHCTBO R”. DieMeHTamMu

MHOXECTBA £ SBIISIIOTCS BEKTOPHI, KOOPIMHATHI KO-
TOPBIX TPUHUMAIOT 3HAYSHUS YIIOPSIIOIe HHBIX Habo-
POB 13 3JIEMEHTOB MHOXECTBA

A=A{ay,ay,.,a,}, ay<ap<..<a,.

ITpumepamu eBKIMIOBBIX KOMOMHATOPHBIX MHOXKECTB
SIBJISTIOTCST KOMOMHATOPHBIE MHOXXECTBA TIepeCTaHO-
BOK, pa3MelLeHNIi C TOBTOPEHUSIMU 11 0€3 ITIOBTOPEHUIA,
COYETAHMU U AP. DIEMEHTHI €BKINIOBLIX KOMOMHA-
TOPHBIX MHOXECTB — 3TO BE PIIIMTHBI KOMOMHATOPHBIX
MHOTOTPaHHUKOB, MCCJIeIOBAHIIO KOTOPBIX ITOCBSIIIE-
HBI, B YaCTHOCTH, paboOTHI [2-4].

OcylecTBUM BEITTYKJIOE TIPOIOJIKeHNE ¢(x) (PYyHK-
LU @(x) Ha BBINYKIOE 3aMKHYTOE€ MHOXKECTBO

X o convE , TOe convE — BhITyKJIasg 000J104Ka MHO-
XKecTBa £ . B HEKOTOPBIX CIIy4asix BBITYKJIOE TIPOIO0J -
JKeHUE MOXKET OBITh TOCTPOSHO C COXpaHEHHUEM BbIpa-
XKeHUs ¢(x) . BTo Xe BpeMst, [UIst HEKOTOPBIX KJIACCOB

CBKIIMIOBbBIX KOM6I/IHaTOpHLIX MHOXKECTB YJIaéTCH I10-
CTPOUTD BBIITYKJIOC (CI/IJ'II)HO BBIITYKJIOC C ITapaME€TpOM

p > 0)nponoikeHue X o convE Ha MHOXECTBO IS

MIPOM3BOJILHBIX ¢(x). B pabore [5] mokasbiBaercs
CYLLIECTBOBAHME TAKOTO IMTPOJOJIKEHUS 11 MHOXKECTB
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E , COBNAJAIOIIMX C BEPLUIMHAMM CBOEM BBIUTYKJION
000JIOUKH, T.€. YAOBJIETBOPSIOLINX YCIOBUIO

E =vert convE . 2)

YcaoButo (2) yaoBIeTBOPSIIOT €BKJIIMAOBBI KOMOMHA-
TOPHbBIE MHOXECTBA IEPECTAHOBOK, COYETAHUI, pa3me-
IIEHNWI 0e3 MOBTOPEHUI M3 N 3JEMEHTOB IO n-1,
pa3MelleHU i C TOBTOPEHUSIMU 13 2 3JIEMEHTOB 10 N U
np. EBKIIMIOBBI MHOXXECTBA pa3MEIIEHU I C TOBTOpPE-
HUSIMU U 0€3 MOBTOPEHUI MPOU3BOJIBLHOTO BUIA ITYyTEM
JIEKOMITO3ULIMUA MOTYT OBITh pa30MThI HA MHOXECTBA,
yaoBjaeTBopsolIne yciaoBuio (2). KoHCTpyKTUBHEIE
METOIBI /151 TOCTPOEH WS BHIMTYKJIBIX M CUJIBHO BBIITYK-
JIBIX TIPOJAOJIKEHU M (DyHKIIMI, 3aJJaHHBIX Ha Kjlaccax
MHOXECTB, YIOBJIETBOPSIOMINX (2), MPUBOASTCI B
pa6orax [6-8].

B pesynbTaTe mocTpoeHKs BBITYKIOIO IIPOIOJIKEHUS
chopmyIupyeM 3a1ady ONTUMU3ALUH, SKBUBAJICHT-
Hy1o 3anade (1):

o(x) > min, xeEcR", (3)

e ¢(x) = conv ¢(x) — BBIYKJIas (CUIBHO BBIITyKJIast

¢ TTapaMeTpoM p > 0) PYHKLMS, YIOBIETBOPSIOLIAS
YCIIOBHIO

p(x)=p(x), VxekE. 4)
B uensx pazpaboTku MeTOI0B pelleHs 3a1a4 O TUMU--
3anuu (1), (3) uccaemyeM sKCTpeMaibHbIe CBOMCTBA UX
uenaeBbix (QYHKUMIA @(x), @(X) Ha €BKIMIOBBIX
KOMOMHATOPHBIX MHOXeCTBaxX. PaccMoTpuM olleHK1
MUHUMYyMa (OYHKIMI, 3aJaHHBIX HA € BKIMIOBbIX KOM-
OMHATOPHBIX MHOXECTBaX, ITOJydeHHBIe B paboTax
[7,9]. B ux ocHOBe JiexxaT M3BECTHbIE TEOpPEMbI 00
9KCTPEMaJIbHBIX CBOMCTBAaX BBITYKIBIX (GYHKIMIA Ha
BBITYKJIBIX 3aMKHYTBIX MHOXKecTBax. [IpnBeném BbI-
paXXeHU U151 OLICHOK.

IMycts @(x) — dyHkums uemn 3agauu (1), a o(x) —
e€ BeINyKJIoe nudhepeHIupyeMoe IPOA0KeHIE Ha
BBIMYKJI0€ 3aMKHYTO€ MHOXECTBO X o convE . Torna
TS TI000T0 x € X

min@(x) 2 (x) = (Vo(x),x) +min(Vo(x),») . (5)
yeE yekE

B citygae, ecnim ¢(x) — CHUIBHO BBIITYKJIOE C IapaMeT-
poM p > 0 IPOIOJIKEHUE ¢(X) HA BBITYKIIOE 3aMKHY-

TOEe MHOXECTBO X o convE,a ¥° = argming(y), To
yeX

min?(») = e(»*) + pmin

0 2
‘y—y H . (6)
yeE yeE

Ecmu ¢(x) — cHIBHO BBIIIYKJIOE C HapaMeTpoM p > 0
auddepeHIUPYEMOE MPOJOIXKEHHE ¢@(x) Ha
X oconvE, 10 Vxe X :

- 1
mine() 2 9(x) - Vo +
yek P
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2

+Ppmin
yeE

. 7)

x4 V()
2p

3amaya OThICKAHUSI MUHUMYMA 110 ¥ € £ B IpaBbIX
yacTsax HepaBeHCTB (5)-(7) pelliaeTcs B 3aBUCUMOCTH OT
BUJa MHOXeCTBa g . PerreHns 3agad o6 OTBICKAaHUM
MWHUMYMOB JIMHEMHBIX GYHKINH 1 GYHKIMNA BUIa

g(x) =|x- C||2 Ha KJIaccax eBKIIMIOBBIX KOMOMHATOP-
HBIX MHOXECTB ITpUBEACHHI B [7,9].

OTMeTuM, 4TO OLUeHKM MuHuUMyMma @(x) (5), (7)
CIIpaBeUIUBbI IJIsI TPOU3BOJIBbHON Touku x€ X . C
JIPYTOii CTOPOHBI, KOHCTPYKTHUBHBIE METOIbI [TOCTPOE-
HUS CUJIbHO BBINYKJBIX IPOJOJKEHUHA @(x) Ha
X D convE TO3BOJISIIOT MOJYYUTH CUIBHO BBIMYKJIOE
MPOJOJIKEHWE C 3aJaHHBIM 3HauYeHUeM IlapameTpa
p>0. ITostomy B (6), (7) nMeeTcsa BO3MOXHOCTh
BeIOOpa 3HaueHus1 © . OueHuBas CHU3Y MUHUMYM
(byHKLIMU, €CTEeCTBEHHO CTPEMUTHCSI K TOJYyYEHUIO
BO3MOXHO 00Jiee TOUYHOI, a 3HAUUT, BO3MOXHO 00J1b-

1Ieil o BeJIMYnHe OoLleHKU. PaccMoTpuM 3amauy eé
noJrydeHus1. BBeném o603Haue HUS

e1(x) = 9(x) ~ (Vo(x).%) + min (Vp(x), »)
min . ®)

ez<p)=¢(y°>+m;1€iguy—y°“2, ©9)

e3(x) = () —i Vo +

2

+ Amin

. (10)
yeE

Y- x+ L Vo(x)
2p

33.}:[3‘{}/ OTBICKAHMSI MaKCHMMAJIbHBIX 3Ha4YeHUH

ey (x),er(p),e3(x, o) MOXHO DPELIUTH TOJbKO IOCIE

oIrpeneeHNsI MUHIMYMOB B ITPaBbIX 9aCTSIX COOTHO-
menuii (8)-(10). Kak ormMeuanocs paHee, 3T1 3a1a4u
pelIaTcs MO-pa3HOMY IUISI pa3HBIX KJIACCOB MHO-
XecTB E . X pellieHre onpenessieTcsi CTpPYKTypoi 1
KOMOMHATOPHBIMU CBOWMCTBAMU COOTBETCTBYIOLIMX
KOMOWHATOPHBIX MHOKECTB.

Paccmotpum onieHku (8)—(10) Ha mpuMepe KOMOMHAa-
TOPHOTO MHOXeCTBa E,; MepecTaHOBOK U3 N 2JIEMEH-
TOB, K M3 KOTOPBIX pa3IMYHBbI, TOPOXKICHHOTO Y CTaMI
<a,. OueHku (5)-(7) nas 3Toro ciayvas

nmoJjiydyeHbl B padote [9] u ux npaseie yactu (8)-(10)
WMEIOT CIIEAYIOIIUIA BUL :

a Saz <..

5 99(x)
AW =0~ (VoWD+ 3 axmj. a

[1Ie IIOCIEN0BATENLHOCTD {/my,Mm,,...,M, } TAKOBA, YTO

Op(x) _ Op(x) o | Op(x)
Ny T ox,, | Ox,

m2 mp

e ex(x,
B BbIpaxkeHUsIX WIS ey(p) U e3(x,p) HEOOXOOUMO
y4ecTb C1OCO0 MOCTPOESHUSI CUJIBHO BBITTYKJIOTO [TPO-
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JOJDKEHUS 1T QYHKIMHI, 3aJaHHBIX HA MHOXECTBE
E,; - IlycTb @(x) — pe3ynbTar MOCTPOEHHUS BBITYKIIO-
ro MpoaosKeHUsl GYHKUMU ¢(x) , 3aJaHHOI HA MHO-
XxecTBe E,;,, Ha BBIMYKIOE 3aMKHYTOE MHOXe-
cTtBO X D E,; [8]. IIpennonoxum, 4to ¢(x) CUIBHO
BBIMTYKJIa Ha X C TapaMmeTpoM o, = 0. Torma dbyHKIms
Sf(x) Buma

n n
S =p()+ p (X3 = Ya®)
i=1 i=1
CWJIBHO BBITYyKJIa HAa X C MAPaMeTpoM p = p, + 0, .
Kpome Toro, us (12) ciaeayer, 4to OJsl BCex
xeE, f(x)=¢(x).IIpustom3HayeHue p, >—p,
MOXHO BBIOMpATh MPOU3BOJLHBIM 00pa3zoM . DTO
clIemyeT U3 CIIpaBeJIMBOCTH CIIEAYIOIIETO YTBEPKIe-
HHUSL.

(12)

Teopema 1. @yuxyus f(x) euda (12) agasemces cunvho
BbINYKAOU ¢ hapamempom p = py+ py, (pg =20) npu
6cex SHaYeHuAx p, > —p,.

HdokazatenbcTBO. PaccMoTrpum aBa ciyyas. I1pu
P, 20 yTBEpXIEHUE TEOPEMBI JIETKO BHITEKAET U3
TOro,4To f(X) — HEoTpHULIaTeIbHAS INHENHASI KOM-
OMHALMS IBYX CHUIBHO BBITTYKJIBIX QYHKIMN @(X) U

n
- 2,2 .
g(x)=p1 2(xj +4ai) . PaccmoTpuM ciyuaii, Korma
i=1
—po < p1 <0. JlokazaTenbCTBO MPUBEAEM IO AHANIO-
TUU C JOKA3aTEeJbCTBOM TEOPEMBI O CUJIbHOI BBITYK-

Joctu pyHkiuu B [10].

Tak Kak GyHKIMS ¢2(X) CHIIBHO BBIITYKJIA C TapaMeT-
pom p, Ha X, TO 115l He€ CIIPABELINBO HEPABEHCTBO:

2
s

p(arc +(1-)y) < ap(x) + (1- a)p(y) —a(l - @) po|x - )]

Vx,ye X,0<a<l. (13)

n
2,2 2
Qynkuus g(x) = py 2(x; +ai)=pifx|" - pC, rre
. i=1
C =Y a? , ABISeTCS CUIIBHO BBIYKIIOH C TAPAMETPOM
i=1
p,- Ana g(x) nHepaseHcTso (13) mpespalaercs B
TOXIECTBEHHOE PaBEHCTBO:

pi(lax+(1-a) -C) =ap(d* - )+

+(1=a)p (] O -a-a)p x|,

Vx,yeX, 0<a<l,. (14)

CnpaBeaiMBOCTh paBeHCTBa (14) MOXXeT ObITh IPOBE-
peHa HenocpeacTBeHHO. CII0XKMM ITOWIEHHO PABEHCTBO
(14) n HepaBeHcTBO (13). UMmeem:

$lax+(1-a)y)+ py(Jax +(1-a)|’ - C) <
< ap(x) + apy (x> = C) + (1 - a)p(y) +
+(-a)p (]’ -C)-al-a)py + p)x - -
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C yuetoM BeIpaxeHust 1ist f(x)
flax+(I-a)yy)<af(x)+(1-a)f(y)+

+al-a)po+ -y (15)

B cuty npeanonoxeHust TeopeMel pg + p; > 0. D10
O3HayaeT, 4To f'(X) CHJIBbHO BBITYKJIa HA X C TapaMeT-

pom (pg + p1) -

Ormetum, yTo IpU P = —p| GYHKUMSA f(x) ABIAETCA
BBIITYKJION Ha X.

3ameHUM B cooTHoLIeHUsIX (9),(10) @(x) Ha f(x) n
IIOJIy4YUM BBIpAXEHUE IS e, (p),e3(x, o), IJIsI MHOXE-
cTBa £, ¢

er(0)=0(0) + pr (552
i=1

n
- Zaiz) +
i=1

(16)

rae yO =arg mi)r}f(y) , ymjo =a;,Jj= L,...,n, TIOCIIE-
ye

JOBaATCJIbHOCTD TakKkoBa, 4YTO

{my,my,....m, }

0

0
Ymg S Vg S S y . OuesnaHo, uro »° =10(p):

e3(x.p) = p(x) + oy S (a2 —a?) -
i=1

1

2
—WHV(p()C) + 2xp1 " +

2
1y Po
2(p1+ po) P1+Po
3nmech yfn, =a;,j=1,.,n, TOCIEN0BATENLHOCTD
{my,m,,...,m, } TaKkosa, 4ToO

+(p1+po)|y*+ . (17)

1 o(Xp,) 1 o(xXp,)
(Poxml il (p(]xmz - 2 ) <.
1+ P 2 P1L+ P 2
1 Vo(x, )
< x, —-—"1
o1+ P (PoXm, 2 ). (18)

JokazkeM cieayrollee yTBepKIeHUE.

Teopema 2. /l1a oyenku e5(x,p) cnpasedaugo modic-
decmeo e3(x, p1 + po) =e3(x,py) npu 6cex xe X , ede
Po >0 — napamemp cuabHOU 8bINYKAOCMU DYHKUUU
@(x) 6uda (4).

HokazaTesnbcTBO. PaccMoTpuM nociiegHee ciarae-
Moe B cooTHoleHuu (17). U3 (18) cnenyet, uto y* HE
3aBUCHUT OT p; TIPU YCIOBUU p; + po >0 . Jlokaxewm,
YTO Pa3sHOCTb e3(x, P9+ 01) —e3(x,p9)=0:

n
e3(x, P + 1) —e3(x,p0) = () + py Y(xF —af) -
i-1

m||V¢(x) + 2xp1 " +
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2
* \%
+(p1+po)|y — (xpo — (p(x)) _
P1T PO 2
2
! %
—((p(x)——||V¢)(x)”2+p v —x+ P(x) )=
K 2P0
2
=pi Z(x 4 i("V(”(x)”xPl" Vel
PLF Po £0
2
+((p1+ POy —;(xpo ——V(D(x)) -
P1LT PO 2
2
_ . Vo)
ol = e | (19)

PaccMoTpyM OTIEIBHO KaxXaoe M3 ABYX MOCIETHUX
CJIAaraeMBbIX.

ITpuBons K 00111eMy 3HaMEHATEJT10 U pacKpbiBasi CKOO-
KU, TIOJTy4aeM:

LIVew +25p* [Vel*. o 2 op(x)
" - )= X +
4 PL+Po Po PL+poizt X
P2
+
PLF Po b - 4P0(P +Po )" ool

Yrpoiiiast ¥ pacKpbIBasi CKOOKH B ITOCJICTHEM clarae-
moM (18), monyuaem

2
* Vo(x) _
2p

2
v
- qg(x))H = pPo|Y

(xpg
P1+Po 2

y -

(p1+p0)

2 f—
L o B L
Pt P17 Po

50, 720 2o

ax; 4pg (p1 + o)
C y4éTOM MOTy4e HHBIX BRIpaXKeHUI NMeeM

22 I 2
es(x,pg +p1)—e3(x,p0) = p1 2 x; —p12.a;i —
i=1 i=1

—ZLp

n
Pl s 9p(x)
PL+poiml Ox;

2_
WHW’(’C)" i + 22 N :O Yl + 1~
n
e DTS Mool =

PL+po izt Oxp 4pg (P +,00)

2 2 n oo(x
(ko —po)  pi )+ 3, 4”()(1_/?0+P1):0‘

= (o1 + i
PLtpy PLtpPy o O PLTFPo

13 IIPOU3BOJbHOCTH BBIGOpaTO‘{KI/I x € X N3HAUYCHUs

£ > —po CIAemyeT CIpaBelIMBOCTb yYTBEPKIEHUS
TEOPEMBL.

CrnenoBatesibHO, OLIEHKA e3(x) MPUHUMAET BUJL
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e3(x) = p(x) ~—— [V ()| +
4p

2

* Po , (20)

Y xt—Ve()
2p

* .
raoc ymj =a;,j= l,...,n, @ TOCJIE€NOBATEJIbHOCTb

{my,m,,...,m, } TAKOBa, 4TO
LG y) < iy~ Vi) €S Xy, ———Viplty, )
Xy —— X, S X, - X, S8 X - X,
my 2/70 'y ny 2/70 ny my, 2p0 4 my, ).
ITonydeHHBIE COOTHOIIIEHUS 1151 OLIEHOK MUHUMYyMa
¢yHKIIMI Ha eBKJIIMA0OBOM MHOXECTBE ITEPECTAHOBOK

E,; (11), (16), (20) na1oT BO3MOXHOCTb BBITIOTHUTD

BABHOM BUAC ITOCTAHOBKY CJICAYIOIINX 3a1a4 OIITUMU -
3alnu:

e (x) > max,xe X , 2D
ey(p) —> max,p 2 py, (22)
e3(x) > max,xe X | 23)

PesynbTaToM pellleHus1 MOCTaBIEHHbIX 3a1a4 OyayT
HUCKOMBbIe 3(P(eKTUBHbIE 3HaUeHUST olleHOK (5)-(7)
MMHUMYMa BbITYKJIBIX MTPONOIXKEHU DyHKIIMIMA, 3a-
JAHHBIX Ha MHOXeCTBe IMepecTaHOBOK. CJIOXHOCTb
3aBUCUMOCTEN e;(x),e5(0), ..., e3(x, p), HE TO3BOJIAET

pelnTh 3a1a4u onTuMu3aumu (21)-(23) aHanutuuec-
K. OTHAKO OHU MOT'YT OBITh YCIEILHO pelIeHbI OMHUM
W3 YMCIeHHBIX METOAO0B Hemn(depeHIMpyeMOoii ONTH -
Mu3anuy. OTHIIeM pelreHre 3TUX 3a1ad Ha MHOXKe -

ctBe £, .

PaccMoTprM moBeeHUE OLIEHOK e;(x),e5 (p),e3(x, p)
Ha IpuMepe KBaapatuyHoi pyHKuuu ¢(x) Buxa

n n n
P(x) = 2 2. Cypxixj + 2.bix; (24)
i=1j=1 i=1
rae C — MonoXUTeTbHO-0MNpeeIEHHAsS CUMMETPUYHAS
Matpuiapasmepaocti n X n, B € R",x € R".CdyH-
KLIUIMU BUaa (24) NpoBeaEM BBIYMCIUTENbHbBIE OKC-
MepyUMEHTHI. B KauecTBe TecToOBOro mpumepa BbioepemM

¢(x) c marpuneit C Buna

DyHKLMA foCTUTAET CBOEro MUHIMyMa 609 Ha rrepe-
CTAaHOBKE x =(3 2 4 1). Bblumcnaum 3HaueHust
OLIEHOK €, €; B XapaKTePHBIX TOUKAaX MHOXECTBA X,
a3aTeM pellnM 3agauu ontTuMuzanuu (21),(23).

7151 OLIEHOK e),e3 B KAYECTBE TAKUX TOYEK BBIOEPEM
3Ha4YEHMs B TOUKaX MHOXECTBA E 4 , a TAKXKE 3HAYCHHE

B TOUKe MUHUMYyMa @(x) Ha X: yo =arg ming(x) -

xeX
CpaBHMM HOJIyYEHHBIE 3HAYEHHS C PE3YJIbTaTOM pellie-
Hus 3aga4 ontumu3anuu (21),(23).

Jlist samannbix Cu B 39 =003 0 024 -0.02)

1151 OLEHKM e, (X) TOJTYYEHbI CIIEAYIOLIME PE3YILTATI:

max e (x) =577 BTouke x=x"=(3 2 4 1),
xeEy
mine;(x) =291 BTouke x=(1 4 2 3),
xeky

e (»%)=-039,

maxe;(x)=602.6 BTouke x=(3 1.6 4
xeX
JUT OLIEHKH e3(x) TTOJY4EHBI CIEAYIOLINE PE3YJIbTAThL:

1.4).

max e3(x) =589.3 Brouke x=x"=(4 2 1 3),
xeEy
min e3(x) =345 B Touke x=(1
xeky

4 2 3),
e3(»°)=82.77,

max e (x) =603.91 BTouke x=(3.53 1.79 147 224).
xeX

Hns BeraucaeHust 3p@GekTBHOTO 3HAUEHU S OLIEHKH
e, (p) pemmm 3agauy (22).E€ perieHnio COOTBETCTBYET
e,(p)=102.09 ipu p; = 25000.

B Tabn. 1 npuBenennsl pe3ynbTaThl 100 ONBITOB C
KBaJpaTUUHON (pyHKLMeM Buaa (19) mpu pasnmuHbIX
C u B, Bce matpuiibl C SBISIIOTCSI CUMMETPUIHBIMU
MOJIOXKUTEILHO-OIIpeNeIEHHBIMU. /17151 Kaxk 01 TeCTO-
BOI 32141 BBIYMCJISITIACH YMCIIOBAs XapaKTepUCTHKA
d; ,XapaKTepu3yollas CTeTIEHb TPUOITUKEHUS OLICH-
KU e; K TOYHOMY PEeILeHMIO 3a1a4u. B H1KHE cTpoke
TIPUBEACHBI 3HAYECHMSI CPEIHETO apr(METUIECKOTO d;
M0 KaXXAOW CTPOKE.

0 2 3 4 Hnst mmoctpauuu 3EOeKTUBHOCTY OLIEHOK C YYETOM
2 30 4 5 X OIITUMHU3alI paCCMOTPUM UX ITIPUMEHCHUE B CXEME
C=13 4 ¢ METOJ1a BeTBeii ¥ rpaHull. B KauecTBe IpaBumiia JeKOM-
4 5 7 20 Tabmuma 1
KOTOpas SIBISIETCS MOJIOXKUTEIbHO- Igleiél‘p(x) Po e1(x) e(p) e3(x)
OMPEIECHHOMN ¢ MUHMMATILHBIM COO- |0 a1 s e ea5a 760 | 257.01(37.10) | 691.08(99.75)
CTBCHHBIM YMCIOM  po~2.74 .| 45874 6.73 | 448.35(97.35) | 227.82(49.66) | 458.74(100.00)
B=(1 2 3 4). Ilepemennas X| 481.72 7.51 | 472.30(98.04) | 254.16(52.76) | 478.95(99.42)
IIPUMHMUMACT 3BHAYCHU A N3 MHO2KECTBA .
E4 = E44, TOPOXIEHHOTO YUCIAMHU _
12 3 4. d; 97.30 43.78 99.83
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MMO3ULINU BEIOEpEM TIpoCcTeiiliee, 3aKiTovaloneecs B
TOM, YTO Ha KaXXJ0M i-M ypoBHe OyneM (uKcrUpoBaTh
i-10 KOOpIMHATY x W MPUCBAUBATbh €/ MOOYEPETHO
OJIHO M3 OCTABIIMXCS MTOCIe MPeabLAYIIUX (PUKCaLUit
Bo3MOHoe peleHue. [Ipumep aepesa 11 OLEHKU
e (x) mpuBeneH B Tab1. 2. 3aech ¥; — MHOXECTBO, Ha
KOTOPOM CTPOSITCSI IEpeCTaHOBKHU Ha i-M ypoBHe. [1pu
n=4 Yy=(1 2 3 4).Han-2ypoBHe ciiycK 3aKaH-
YUBAETCs, TaK KaK MOITHOCTh Y, paBHA 2.

B xauectBe mokaszatesisi 9pHeKTUBHOCTH pabOThI Olle-
HOK ObLITO BBIOPAHO YMCJIO OTCEUEHHBIX BETBEH epeBa
METOJIOM BETBEI U IPaHMII HA KaXXI0M 13 YPOBHEI, 10
KOTOPOMY MOXHO OINPEACJUTh YUCIO OTCEYEHHBIX
BeplluH. Tak, BayyllieM ciiyyae 3HaueHue roKasaTesist
oynet paBHo mist n=2 (1,1).

IIpu n=8 noy4eHbI CIeAYIOLINE Pe3yIbTAThI: 3HAYE-
HUS ToKa3aTelst 5 (MEeKTUBHOCTH U BpeMsl paboThI
MPOrpaMMBbl B CEKYHIAX U151 OLIEHOK ey, e;,e3 COOTBET-
CTBEHHO PaBHBI

(8, 25, 64, 51, 44, 4), 288 c,
(8, 56, 336, 1619, 3716, 1588), 172 c,
(3,6,6,6, 6, 6), 164 c
MIpU YUCJIE BETBEM HA KAXKIOM U3 YPOBHEW
(8, 56, 336, 1680, 6720, 20160).

Takum 06pa3oMm, B pe3yJibTaTe aHaI3a BBIUUCIUTEN b-
HbIX 9KCIEPUMEHTOB MOXHO CIeJaTh CleAyIolIne
BBIBOIIEI.

1. OnTMMM3aLus OLEHOK e (x),e5 (p),e3(x) MPUBOAUT
K UX CYLUECTBEHHOMY YJIYUILIEHUIO MO CPABHEHUIO C
OLIEHKaMU, BbIYMCJIEHHBIMU [TPU [IPOU3BOJIbHBIX XU P .

2. 11 cuiIbHO BRITYKIBIX TM(pdepeHInpyeMbIX DyH-
KU Hanbosee 3(PHEKTUBHOM SIBISIETCSI OUEHKA e3(x) .
OLEHKY e,(p) LeaecooOpa3sHO NPUMEHSITh PU He-

mnddeperpyemMoit yHkuuu f(x) .

3. Mcnionb30BaHMe OLIEHOK € (X), €5 (p),e3(x) BMeTONE
BETBEI U TPAHUL] C TPUBUAJIILHOM CXeMOM BETBJICHUS
nokasbiBaeT cienymoliee. C oqHO CTOPOHBI, BIYHC-
JIEHUE OLIEHOK IMO3BOJISIET OTCEYb 3HAYUTEILHOE UMCIIO

BETBEM IepeBa U CyIeCTBEHHO COKpaTUTh Iepedop. C
JIPYrOf CTOPOHBI, MOMBITKK PELINTH 3aAadyu OoJjee
BBICOKOW pa3MEepHOCTH MPUBOIAT K 3HAUUTEITbHOMY
YBEJIMYEHMIO 3aTPAT BpEMEHU, UTO TPEOYET MprUMeHe-
HU 6osee 3 (EKTUBHBIX CXEM BETBJIEHUS U IIPOBE-
JICHUSI TATBHEUIIINX UCCIIETOBAHU.
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Tabnuua 2

X1 1 2 3 4

n 234 134 (124 (123)
e (x) 782 680 604 615

Xy 2 3 4 1 3 4 1 2 4 1 2 3

7y G4 | 24 | 23 [ G4 | (14 |13 |24 | AH | A2 | 23 | 13 | (12
e1(x) 783 803 960 708 720 879 617 609 875 627 621 728
(p(x%) 888 989 1041 813 963 1017 803 852 932 708 759 785
go(x32) 783 803 960 708 720 879 617 609 875 627 621 728

min 783 803 960 708 720 879 617 609 875 627 621 728
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