JlabopaTopusi NpUKJIATHOH MAaTeMATHKH.

KoHeuHnble MATPpHYHBbIE UI'PBI ¢ HYJIEBOM CYMMOM .

1.BBenenne

1. Crparerneii urpoka Ha3bIBalOT COBOKYIIHOCTb JI€HCTBUMI
(X0m0B), MOMYCTUMBIX MpaBWJIaMU JAaHHOW Wrpbl, MPUBOISIIAS K
OKOHYAHUIO UTPHI.

2.Ecmu cymma Beiurpeiineid urpokoB A u B paBHa Hymo
(OTpUIIATENbHBIN BBIMTPBIINI O3HAYAET MPOUTPHII), UTrPa HA3bIBACTCS
UTPOM C HYJIEBOU CYMMOM.

3. [Inaméxcnaa mampuya. IlycTh WUTpoK A HUMeEET CTpaTeruu
A1,A;,...; urpok B — By,By,...0003Ha4nM ajj BBIUTPBIII UTPOKa A, eciu
OH IIPUMEHAET cTpareruro A, a Urpok B cBorw crpareruto Bj. s
0030pa JaHHOW Wrpbl yNOOHO BBECTHM B PACCMOTPEHHUE IJIATEXHYIO

MaTpuIy.

B B
A

4. Ecoiu wurpa mnpeactaBuMa B (opMe KOHEYHOW IJIATEKHOMU
MAaTpUIpl, TO €€ HA3bIBAlOT KOHEYHOW MATPUYHOM WUI'POU C HYJIEBOU
CYMMOM.

5. Pewenue KOHEUHbIX MAMPUYUHBIX USD 8 YUCMBLX CIMPATNESUSIX.
C Touku 3peHuss urpoka A HauboJiee ONTHUMAajbHasi CTpaTerus
OompeeNsieTcsl M0 MPUHIIMIY MaKCMMHHA, T.€. UTPOK A BBIOUpPAECT Ty

cTparernro Aj mpu Kotopoit mMina; maxkcumanes. ITycTs:
]

max(mina,)=a.
[ i



C Touku 3peHus WUrpoka B BBIFTOJHO TNOAYUHATHCA MPUHIIUITY
MUHHMMaKca, T.e. irpok B uzdupaer crpareruto Bj mpu KOoTOpor max a;
|

MuHUMaieH. O003HAYUM:
min(maxa;) =b.
j i

HerpynHo ybeauThes, uTo Beerga b>a. Eciam BBIMONHICTCS paBEHCTBO
b=a, To roBopAr, urpa nMeer ceuoByro Touky. Ilapy crpareruit (A;,B))
Ha KOTOpOW JOCTHUTAeTCs paBEHCTBO D=a, Ha3bIBAIOT pPEIICHHEM
MaTPUYIHON UTPhl B YUCTBIX CTpaTerusx. B ciaydae b>a wrpa He mmeer
pELIECHUS B YUCTHIX CTPATETUSX.

6. Pewenue  KOHMEYHbIX  MAMPUYHBLIX  USP 8  CMEULAHHbIX
cmpamezusix.

CwmenaHHOM cTparerueil urpoka A Ha3bIBalOT HEOTPHUIATEIbHBIN
sektop P' =(p,,p,,..P.), Pp; =0 Takoif, uTO ipi =1, tTne m -

i-1

KOJIMYECTBO CTpaTeruid Wrpoka A. AHAJOTUYHO OMpEAesieTCs

cMelanHas cTparerus urpoka B: Q' =(q,,9,,...,q,,), d, >0, iqj =1,
j=1

rJe N — 4ucyo cTparerum urpoka B.

B ciydyae nmpuMeHEHUsI CMEUIAHHBIX CTPATETHMH WIPOK A Takxke
JOJDKEH TPUIEPKUBATHCA IMPUHIMIIA MAaKCUMHUHA. Toraa €ro BBIMTPHILI
OyZeT paBeH:

. m
max (m_ln 2.Pia; j =a,

pi203z pi=1 I =t
i1

AHaAJIOTMYHO, WUIrpoK B moguumHsSETcs NpPUHIUNY MHHHUMAKCA U €ro

BbIUTPBIII COCTABUT!

n
min miaqujaij =D,
q;20:>.q,=1 j=1
j=1
PemieHrneM MaTpu4HOW HWIpPbl B CMELIAHHBIX CTPATETHUSIX Ha3bIBACTCS
T T —
mapa BekTopoB (P ,Q "), mpu xoTopsix b=a.
[. Pewienue mMampuynbvlx ucp ¢ NOMOWBIO MEMO008 JUHEUHO20
npO2paAMMUPOBAHUAL.
CBenéM 3amady MOMCKa CMEIIAHHOM CTpATeruv JJisi Urpoka A Kk
3a/1a4€ JIMHEMHOTO NporpaMMupoBaHus . M3 npuHnuia MakCHMHUHA
CIIENYET:



m

3p, -8y > a,, =1.2,...,n;

i=1
m . m
2P =1 a, =min} p, “a
i=1 ] =1
bynem cuutath a; >0 (pTOTO BCETIa MOKHO JOOHTHCA NIYTEM

npubaBlieHUs] K IUIATEXKHOW  MaTpUIle HEKOTOPOW  TOCTOSIHHOU
MOJIOKUTEJILHON MaTpPHILbI).
T
[lycts z=1/a,, X, =p,/a,. [lockomsky BekTop P HYXHO BHIOpaTh

Tak, 4ToO0bl MaX d, =a, TO BO3HUKAET TUIMYHAS 3aJlaya JIMHEWHOTO
Pn}:ﬁ=1
i=1

IpOTPaMMHUPOBAHUS: iaij X, 21,j=1,2,...,n;Z = X, (min).

i1 i—1
Ecnu nocneansia 3agada Oyaer pelieHa, TO peleHne MaTPUYHOW UTPbI

paccunthiBaloT o popmynam:a, =1/z ;. ; p; =a, - X;.

AHAJIOTHUYHO CTPOUTCA 3aa4ya JUHEHHOTO MPOTrPaMMHUPOBAHUS JJIs
urpoka B:

Z;qj' " <Dy, (bo :m?X;qj 'aij)’Ziqj =1.

]= ]= j=

ITycte W =1/b,,, y; =4, /bO,Torz[a:Zn:aij -y, <1, i=1,2,....m;
j=1

n
W =) y;(max). Bekrop cMewmaHHbIX cTpaTeruii s wurpoka B
i=L

paccuuThiBalOT o popmynam: b, =1/w ., q; =b,-y;.

HerpynHo 3aMeTuTh, YTO TOCTPOECHHBIE 3adayd JIMHEHMHOTO
IporpaMMUPOBAaHUA IS MIPOKOB A u B  ABISOTCI B3aMHO
nBouctBeHHbIMU. OueBugHo, 4yrto O.J.P. 3amauum  JnMHEHHOrO
MpOTPaMMHUPOBAaHUSA [JII WUIrpoka B — OrpaHWYeHHOE MHOXECTBO.
[TostToMmy »5Ta 3agaya wuMeET penieHue. B cunmy  npuHIuna
JIBOMCTBEHHOCTH HWMEET TaKX€ PEIICHUE U 3a1ada Jjsi Urpoka A,
npuuéMm Z .. =W . ,= a=b. Tem cambIM [10Ka3aH OCHOBHO# pe3yabTaT
TEOPHUM KOHEYHBIX MATPUUYHBIX UTD:

Teopema Heilimana. Bcskasd KOHEYHass MaTpuU4Has UIrpa HUMEET
pelIeHUE JTU0O0 B UHMCTBIX CTPATErUsX, JUOO B CMEIIIAHHBIX CTPATErHsX.



8. B kauecTBe mpuMepa pacCMOTPUM MATPUYHYIO WUIPY C IUIATEXHOMN

MaTpULICH:
B
-1 2 -2
A 3 1 -1
2 -1 3

[IprbGaBuM KO BCEM AI€MEHTaM 3TOW MaTPHUIIbl YUCIO «3» (Tocie 3Tou
OTIepalluy TMOJIYYUTCS HOBasl MJIATEXHAs MaTPULA C HOJOHCUMENbHBIMU
3HAY CHUSAMU).

N M O

2 1
A 6 2
5 6
B cooTtBeTcTBHU C YKa3aHUsAMHA n.7 aas HUI'pOKa B IojaydacM 3aaady

)=

JMHEWHOTO IPOTPAMMHUPOBAHHS.

2:y,+5-Y,+Yy, <1
6-y,+4-y,+2-y, <1
5y, +2-y,+6-y, <1
W=-y, -y, - y;(min).
BBoguM JOMONHUTENbHBIE TiepeMeHHbIe: Y,,Y:,Y, =0, mnomydaem

KaHOHMYECKYl0 (GOopMy 3ajaud JIMHEHHOTO MPOTrpaMMHUPOBAHUS JIJIs
urpoka B.

2:¥,+5: Y, +y;+y, =1
6.y, +4-y,+2-y;+y; =1
5.y, +2-y, +6-y, +Y, =1

W=-y, -y, —y;(min).

K 31011 3a1aue pUMeEHsIeM CUMILIEKC-METO] .

ba3uc | 3nayenue| V; Y2 Y3 Ya Y5 Yo
Va4 1 2 5 1 1 - -
Vs 1 6 4 2 - 1 -
Vs 1 5 2 6 - - 1




‘W 0 1 -1 -1 : : i

BBoaum B 0a3uc nepeMeHHyro y; BMECTO Ys.

ba3uc | 3HaueHue V1 Y2 V3 Ya Vs V6
Va4 2/3 - 5-4/3= 1/3 1 -1/3 -
=11/3
Y1 1/6 1 2/3 1/3 - 1/6 -
Ve 1/6 - 2-10/3= | 6-5/3= - -5/6 1
=-4/3 | =13/3
-W 1/6 - -1/3 -2/3 - 1/6 -
BwmecTto Yg B 6a3uC BXOJIUT MEepeMEHHas V3.
ba3uc | 3HaueHue Y1 Y2 Y3 2 Y5 Ve
Ya 17/26 - 49/13 - 1 -7/26 | -1/13
Y1 2/13 1 10/13 - - 3/13 | -1/13
Y3 1/26 - -4/13 1 - -5/26 | 3/13
-W 5/26 - -7/13 - - 1/26 | 2/13
BBoaum B 6azuc Y, BMECTO Y.
ba3uc | 3HaueHnue V1 Y2 Y3 V4 Vs Y6
Yo 17/98 - 1 - 13/49 | -1/14 | -1/49
Y1 2/98 1 - - -10/49 | 2]7 -3/49
Y3 9/98 - - 1 4/49 | -3/14 | 11/49
-W 217 - - - 1/7 0 1/7

[Tockosbky KO3 hUIIMEHTHI PU 1IeJEBOM () YHKIIMU W HEOTPUIIATEIIbHBI,
BBIUMCJIMTEIBHBIN IIPOLIECC OCTaHaBIMBaeTCd. /(s urpoka B mosyaeHo
perieHue: Wmax=2/7, 01=1/14, q,=17/28, 93=9/28.

NTak, BEKTOp CMELIaHHBIX CTPATET Ui JJIs1 UTpoKa B:

Q'=(2/28;17/28:9/28).

[lonyTHO HaWJEH BEKTOp CMEMIAHHBIX CTpaTeruil AJjia urpoka A. s
3TOTO HCIOJb3yeM KO3PUIMEHTHl NpU W B nocledHeu madauye, a
TaK)X€ YYHUTBIBAEM COOTBETCTBUE Y4 —>X1, Ys5—>Xo, VYe—>X3. Takum
00pa3oM, BEKTOP CMEIIaHHBIX CTPATETU i1 UTPOKa A paBeH:
P'=(7/2-1/7;0:7/2-1/7)=(1/2;0;1/2).

Ecnu Ha mepBOM mIare BBIYMCIEHUN BBOJHUTH B 0a3UC NEPEMEHHYIO Y-
(WK Y3), TO HETPYAHO YOEAUTHCA B TOM, UTO UMEETCS APYroe pelieHue
MaTpPUYHOU UTPBI.

Q, =(0;5/8;3/8),



P'=(1/2;0:1/2).

CrnemoBaTesibHO, caMoe OOIlEee pelIeHne paccMaTpuBaeMOM 3amgadu
MpEeCTaBUMO B BUJIE:

QL. =a-Q"+(1-a)-Q] 0<a<l,P'=(1/2,0;1/2).

00y
Paccuntaem 1ieHy Urpbl (CPEIHUNA BBIUTPBIII UTPOKA A):

s=22a;p;-q;=2-1/2-0+5-1/2-5/8+..+6-1/2-3/8-3=1/2>0.
1]

9. 'eomempuueckoe peutenue ueposuvix 3a0ay ¢ 2*N mampuyamu.
PaccMoTpuM MaTpuuHyrO Urpy:
B
2 5 3
A

6 -1 1
Ha nuarpamme (puc.l) mocTtpoum OTpe3ku S1=2-P1+6-P2; So=5-P1-Po2;
S3=3-P1tP2.

Puc.1.




Huoxuss orubaroiias BelAeeHA )KUPHBIM HipudToM. Heobxoaumo
ONpENeIUTh 3HAYC€HUE P;, MOPU KOTOPOM HUXKHSS oOTrudOaromas
NpUHUMaeT CcBO€ HaubOosbllee 3HadeHue. B 3TomM  coctour
reoMeTpuuecKas peanu3alyds MpUHIMIIA MakCcMMUHA (cM. 1.6 3ToM
TJIaBbl).

N3 nuarpammel BUIHO, 4TO Touka D sBasercs uckomou. Jlns
OIIPEAEIIEHUS P1 PELIAEM CUCTEMY:

S$1=S3
P1+p2=1.
[Tociie uCKIMOYEHUS P2, TOJTYYaEM YPABHEHUE:
2:p1+6-(1-p1)=3-p1t1-p=
p1=5/6, p2:1/6
Takum o0Opa3om, UTPOK A C BEPOATHOCTBIO 5/6 TOMKEH NPHUMEHATH
CBOIO TIEPBYIO CTpPATErwio, W JIMIIb C BEPOATHOCThIO 1/6 — BTOpYIO.
Haiiném pemenue urpsl aist urpoka B. Ilockonbky Touka D nonmydaercs
IIPU NIEPECEYEHHH S U S3, CENOBATENbHO, (p=0. 111 onpenenenus qy, 0z
COCTaBJISIEM U PEIIAEM CUCTEMY JINHEWHBIX YPABHECHUN:
2:01+3-05=6-0u 0,
01+0s=1.
HckimoyaeM U3 CUCTEMBI (3, TOJTYYaAEM:
2:q1+3-(1-01)=6-qu+1-h=
0,=2/6,-03=4/6.

Takum oOpa3zom, perieHue MaTPUIHOU UT PbI 1aETCS IBYMSI BEKTOPaMHU:
A: P'=(5/6, 1/6), B: Q"=(2/6,0,4/6).

2.3axanue

Havumu pewenue mampuunou uepol 2eomempuyecKum cnocobom.

1 4 8 4.1 14 65 5 2
5 1 3 1 12 15

5 1 7 1 15 52 45 1.2
1 -5 -3 1 07 1




3 3 4 3.2 16 51 4 1.3
(5 1 2 -15 05 1

4 2 4 3.2 17 -1 5 15
(6 2 3 7 -05 1

5 4 6 4.1 18 1 3 09
(7 1 4 (5 0.5 O.7j

6 1 15 4 19 1.1 35 0.7
{5 2 —1] (4.2 -2 O.SJ

7 -1 6 3 20 1.2 37 1.6
( 5 1 2) 45 -15 04

8 1 5 15 21 1.8 35 27
[6 -1 1 ] 1.7 0.2

9 2 5 3 22 15 4 2
1 S

10 -2 6 15 23 5 15
( 5 -1 1 J (6.5 -1 1.2)

11 09 29 0.9 24 09 49 15
49 05 0 7} 64 -1 1.1

12 14 39 2 25 19 51 29

6.2 -1.9 1) 6.9 1.1 2

13 1.1 36 15 26 1 5 16
[4.4 -1.5 O.SJ (6.5 -1 1 j

Pewums mampuunyro uepy, npumensis CUMNJIEKC-MEmO00.

(I'Iocne 3arosiHeHUs1 nnamexHol Mampuubl obsizamernbHO Xmem KHorKy ‘SAVE MATRIX’
,3amem Haxkumaem kHorky RUN )

3 2 -2 2 3
-5 6 5 -4 1
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