OEQPIA TQN ITAII'NIQN

I. 'evika

Ye pobnuoto 6mme 1 EMYEPNCLOKT EPELVO Kol 1] AYN OTOPAGEDV AVOPEPOUE TIG
AmoPAcELS KAT® amd cuvOnkeg Pefardtnrog, oTig onmoieg Kot epapuodlovral Kupimg ot
TEYVIKEG TNG EMYEPNOLOKNG Epevvoc. Emiong, oe avtd ta padnuato peretndnkav ot
amoQAacelg KAt omd cvvOnkeg kvovvov, ot omoiec yvopilovpe T mBavoTTEG
EUGAVIONG TOV JOPOPOV KATAGTACEWDV TNG PVONG, KO GE GLUVEYELD AOYOANONKOUE e
Baocwéc évvoleg g Bewpiog tov mbavotitwv, to Bedpnua tov Bayes, ta 6évopa
amopdcemv Kot TNV dtedkacio Markov.

Yndpyet Opmg kot o dloitepn Koatnyopio omo@doemv KAT® omd cvvOnkKeg
afefordmrag mov aeopovv Ta TPOPANUATO avTayOVIopoD 1 ovykpovoewv. Ta
TPOPANUOTA OVTE SNUIOVPYOVVTOL OTOV 1| OTOTEAEGUOTIKOTNTO E£QOPUOYNG LLOG
amoeoong mov maipvel Eva mpocono A (| pio opdda mpocHnmv A) meplopileTon
eCantiog ™G €QopUOYNG MG amdPaons mov maipvel dAAo mpdommo B (1 opdda
npocOTOV B). To yopaktnplotikd AOUTOV YVOPIGUO QVTOV TOV OTOPACEDV givol OTL
o0te 0 A 0oUte 0 B umopodv va emithHyovy Tov aVTIKEWEVIKO GTOXO OV EMOLOKOVV,
epapuoloviag ™ o M Vv GAAN otpatnyiky (0mwe, avrtibeta, cvpPaivel ota
TPOPANLOTA T.Y. YPOULULUKOD TPOYPOUUOTIGHOD, OOV EMAEYETOL 1| GTPATNYIKN UE TNV
OTOo10 TPOYUOTOTOIEITOL O OVTIKELLEVIKOG GTOYOG TNG HEYICTOTOINOTG TOL KEPAOLG M
elaylotomoinong tov k6otouvg kth.). Ta mpoPAnuata avtd Aéyovtor mpofAnuoto
«@ayviov», Kol Yol TNV OVIILETONTION TOvG avartuydnke n «Beswpio TV Toryviovy
(Game Theory).

H Beopio tov moryviov datumddnke yuoo mpd@Tn Qopd omd TOvg HadnuUaTIKobg
Gardan, Pascal, Galileo, Waldergrave tov XVII ko XVIII odve o
ypnopomomdnke Kvpiowg ywo v enilvon mpoPANUATOV OTPATIOTIKNG @Oong. H
onuepwv Opmg eEEMEN ¢ Bewpiag Twv moryviov ogpeiletal otov John von-Neumann
(Onuocievoe 10 1944 10 épyo «Theory and Practice of Games and Economic
Behaviory), mov oe ovvepyacia pe tov Oskar Morgenstern onpocicvce to 1947 1o
Yvooto épyo «H Bewpia Tov moryviov kot 1 owovopky cvourepteopdy», (Theory of
Games and Economic Behavior). Zoppova pe tn Osmpio avti, n otkovopukn {on
elvat éva oy vior mokTmv, mov o Kabévag mailet Yo d1kd Tov Aoyaplacuod (Lropet Kot
Vo CLUVAYEL GLUUOYIO pEe GAAOVG), TpoPAémel 0 va €EacPUMoELl TO UEYOADTEPO
képOOg N TV eAdyomn nuia €vovtt tov dAAov (1 GAl®v moktdv). Etolr ko
emyeipnon  emdudkel,  €Qapuolovtag  SAPOPES  OTPOTNYIKEG,  OPIOUEVOLS
OVTIKEYLEVIKOVG GTOYOLG 7OV GLYKPOVOVTOL HE TOLG OTOYOLS GAANG (1] GAA®V
emyeipnoewv). Exeivo mov Poowkd mpoceéper m Bewpioa tov moryviov otov
OLKOVOLOAOYO (1] TOV TOMTIKO 1) TOV GTPUTIOTIKO) deV gival TOGO 0 KaBopiopds o
KAmolag otpatnykng mov Oo emAééel, S0TL TO mESIO EQUPUOYNG NG Elvar
TEPLOPIOUEVO, OAAG KVUPIOG Eva TPOTO okEYNG, Yiati avt kabesovty 1 Bewpia TV
moyviov givor poe avotnpn Aoyikn, éva opforoyiopog, kabdg kot £vo KaAHTEPO
onueio ekkivnong yw v €pevva Kol UEAETN TOV TOADTAOK®V KOl OVGKOA®V
TPOPANUATOV OVTOY®OVIGHOD 1] GLYKPOVGEWDV .



I1. Avdkpion «maryviov» 6€ Kot yopisg

Onwg €govpe NON avaQEPEL GTO TPMOTO UEPOS OVTNG TNG EPYNCING, TO «ITTOLYVIOD
SLKPIVOVTOL 0TI TOPAKAT® VO YEVIKES KOTIYOPIES:

a) «[Tatyvio» Tov avBpdmov gvavtiov g eHoNC.

B) «Tatyvio» petald dvo M mePLocOTEP®Y ATOUMV («Tatyvioy €vOC aTOHOL OV
OVTILAXETOL [0 OGO OTOU®V 1 «TTO{YVIO» SLO OVTLLOYXOUEVOV OUAOMV 1 «TOiyVioy
petalh TePIocOHTEPOV ATOUMV 1| OUAO®V) .

H xopra dtapopd petalh tmv dvo auTtdv YEVIKOV KOTNYOPLdV Elval OTL 1 «QUoT» OgV
elvarl dvvatd va BempnBel cav €vog «EELTVOCH Kol «OLVETOG» aVTITAAOS, O 0moi0g
KETMOLOKEL £VOL GUYKEKPIUEVO GTOYO TO MOy Vidl KatevBuveTal Kupimg amd v Toy).
Avrtifeta, n Pacikn TpoimdOeon mhvew oty onoia Pacileton n Bewpia TV ToryVimv
etvar Ot kot ot dvo TaikTeg etvan «EEumvoy Ko «ouveToly, dNAadN yYvopilovv Tig
Jdrbéoieg eVOAAOKTIKEG AVGELS TOV OVTIMOAOL ToikTn Kol T oviicTtoyo amd TNV
EPOPLOYN TOLG OMOTEAEGHOTO KOu O KaBévag omd oavtohg mpoomabel v
LEYIoTOTOMGEL TO KEPSOG Tov (1 va ghaytotonomoet v {nuio tov) oe Pépog Tov
AoV TodkT).

Onwg etvon pavepo, Eva maryvidtl tng 6e0TEPTG Katnyopiag dev Katevfhvetal amd povn
™V TOYM, YTl 0 aikTng yroo kabe mbavn kivion tov avtitdAov Tov Ba emAéget Tov
TPpOTO OpAcNG oL Ba dMGEL TIG MYOTEPES OLVATOTNTES EMTLYIOG GTOV AVTITOAO TOV .
Ta mouyvida g devtepng Katnyopiag To. S10KPIVOVUE GE GUVEYELD OTIG TOPOKATM
OUAdEC:

aa) «[Tatyviay peta&d dvo M teplocdTEp®V ATOP®V e EkPaon ion pe to undév. Zta
oy vidlo aVTd T0 ABPOIGHA TOV KEPODV TOV £VOC Akt (1] TNG Hiog OpAdag) Kol TV
ATOAELDOV TOV OVTITOAOL TaikTn (1] TNG AVTITAANG ORAdOG) 1GOVTOL [E TO PUNdEV, ONA.
To. KEPOM TOL €vOg elval {nuiég tov dAdov. T'e awtd T0 AdYO TOL TOUYVIOW OVTA
ovopalovtol «maiyvioy undevikov abpoicuatog (zero-sum games) .

BP) «Ilaiyvion peta&d dvo 1N TEPIGGOTEP®V ATOUWV PE EkPaocn # Tov undevoc (non
Zero-sum games). Xto o viole auTd T0 KEPAOG TOV £VOC dlapépet amd T (nud Tov
dAlov maiktn. Avtd cvpPaivel, enedn oe KAOE GEPA EVEPYEIDV LTEIGEPYOVTOL KO
dALol Topdyovieg, eite Tuyaiot gite ave&aptntol and T BEANCN TV dVO AVTITAA®YV,
pe ocuvénela 10 dBpolsla TV KEPOMV Kol TV anwAel®v va glvar #0. 'Evog tétotog
nopdyovtag pmopel va eivon my. TtOo KPATOog, Otav €pyetor oe avrtibeon pe tov
AVTOYOVICUO TOV TOUKTOV Kol TOIPVEL Kol 0VTO HEPOG OTO oy Vidl Le oKomd €lte va
OTOKTNOEL OPIGUEVA OQEAN 1 VO LTTOGTNPIEEL, Yo S1APOPOVS AOYOVG, TOV Eval TOIKT.
Epeic Ba aoyoinbodue povo pe ta moryvidww punoevikov abpoiocpotog PeTacd Ovo
ATOHOV.

II. Hoyviowe pndevikod abpoiocpotog petald ovo atopwv (Two-person, zero-
sum games)

[Ipwv aocyoAnBodue pe v Aoy g emiAvong kol g OldKplong avTig NG
KATNYopiog TOV TavVIdldV, Bo 0DOGovHE £va YEVIKO DTTOOELY L EVOC oy ViO1o0 Kot Bol
avaQEPOVE LEPIKEG PacIKEG Evvoleg Ko Opovg NG Bewpiog Twv matyviov.

To yevikd vddetypa vOC oy vidlov HETaED VO ATOU®V ivat To akOA0LVOO :
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Awdypappa 74: T'eviko vodetypa pitpag Tatyvidov (| TIAnpoumv). Omov:

Xi= Ot evoAakTIKEG oTpaTYIKES (evaldaxTikol Tpomotl dpaong) mov dabétel o
maikTng A.

Y= Ot evaddaxticég oTpotnyikég mov dabéter o maiktng B.

A(aij) = H a&lo tov anoteréopatog (mAnpour) yio ke cuvevacpd oTpatnyik®v
Xi-Yj.

Pi = Ot mBavotreg emioyng tov otpatnyikov X; (0tav epapuoletol pKt
OTPOTNYIKN).

gj = Or mBovOTNTEG EMAOYNG TOV GTPATNYIKOV Y (LUKTH GTPATNYIKN).

H pitpa moayvidod exepaler cuvnbmg tig mAnpopég tov maiktn B ((npieg tov B)
TPog ToV TaikTn A (k€pdn oL A).

Ot evoALoKTIKEG oTpaTNYIKEG OV £XEl TNV 01d0eom Tov KABe Taiktng ovopdlovrot
«kaBopéc» otpatnykés. Otav oe o maikteg A kot B amopoacicovv va gpapuoécovv
OTO OVTOY®OVIOTIKO Tatyvidl ThvTote TV 10100 OTPOTNYIKN, TOTE AEUE OTL EMAEYOLV
kabBopn otpatnyikn (pure strategy). Avtifeta, Otav ot maikte omo@acicovv va
YPNOUOTOU|COVV  GTO  OVTIOY®VICTIKO TOoyVidl, HE Mo Oplouéviy  ovyvotro,
neplocdTepec omd pon kaboapés otpatnyikés, TOTE AEUE OTL €QOPUOlOVV UIKTH
otpatnyikn (mixed-strategy), Bewpovpe 0T, TPV apyicetl To Toyvidl, ot ToikTeg A Kot
B emiéyouv cuyypdvmg tn oTpatnyiK Tov Bo EPapPUOGOVV KoL LE TNV ETAOYT VTN
OAOKANPAOVETOL VUG KUKAOG oL VIS0V,

O kdBe moaiktng emAéyel v PEATIOT oTpOTNYIKY (KOBOopn N LIKTY), TO OTOTEAEGLLO
dg OV aVAUEVOVV Ol dVO TOTKTEG OO TNV EQAPUOYN TOV PEATIOTOV GTPATNYIKOV
ovopaetar Tiun 1 a&ia Tov Taryvidov (value of the game).

Enilvon tov moyvidov sivon n eEgdpeon g PEATIOTG otpatnyikng (kabapne 1
HIKTNG) Yo kéBe maiktn, Kabdg kol 0 Tpoodoplopnds e a&iog Tov moryvidlon, V.



Amo ™V T eveg Touyviowoh, V, UTOPOLUE VO YOPUKTNPIGOVUE Eva Toyvidl cav
dikao 1 adko (pe v €vvotla 6Tt uvoel Tov €va 1 Tov dALo mtaiktn). ‘Etot, edv V <0,
TOTE TO MO VIOl €ivan uvoikd Yoo tov maiktn B, €dv V > 0, 1018 10 Oy viol eivon
€VVOTKO Yl TOV Ttk A, Ko Téhog, v V = 0, 101 10 oy vidt elvan dikato.

H eniAvon tov mayvidwod Paciletor ' éva moAd cuvinpnTiKd KPITHplo, To KPLTplo
minimax - maximin (T0 OVOQEPOAUE GTO TPMTO WEPOG oav kprthiplo tov Wald).
2Opemva e To KPITNPlo minimax, kafe moiktng eméyel v otpatnyikn (kabopn M
HIKT) oL Bo Tov ATOPEPEL TO KAADTEPO MO TO YEPOTEPO, OLVATH ATOTEAECUATO
(TAnpopég). v mepinmtwon o€ mov 1660 o maiktne A, 660 Ko o moikng B, dev
EXOVV KavEVa 0QEAOG V' OAAAEOLY TNV oTpaTN YK Tov dtaAegav, TOTe AEue OTL Exovpe
po BéATiotn) Adon kol 0Tl To moyviol eivan «otabepdy, oniadn PpiokeTon oe o
KOTAGTOOT) 1G0PPOTLOG.

Ta moyvidwe pndevikov abpoicpatog peta&h dvo otdu®V dtokpivovior ce OvO
VIOKOTNYOPIES, OTO QVGTNPDG ATOPAGIGIEVO KOL GTO [T] QVGTNPADG ATOPAGIGHEVAL.

1. Avoempog amo@acicpéve mwoavyviowe (Strictly determined games) - KaOapn
OTPUTIYIKN

[Mapdderypo:
O emyepnoeig A ko B givan avrayoviotplec. H emyeipnon A eivar owkovopikd
woyvpoTEPN omd T B kot ya va amoondoet meddteg and v enyeipnon B, oxéntetan
Vo EQpOPUOGEL TIC EENG TPELG CTPATNYIKEG:

Xi: Bektiowon ¢ cvokevasiog Tov mpoidvtoc.

X2: Bektioon tov 0pmv mapoyng TOTOCEMV.

X3:'Evtovn diapnpion tov tapaydpevov tpoidvtog.
H emyeipnon B emdidketl tov 1610 0KOMO KOl GKETTETAL VO EPUPUOCEL TIG TOPOKAT®
VO GTPATNYIKEG:

Y1: BeAtiowon g motdtntag Tou Tapaydpevov tpoidvtog.

Y,: Emtdyvvon tov ypoévov topddocns Tov Tpoidviog GTOV ayopaoTH).
H emycipnon A vmoAdyioe TiG EMOPACELS TOV TPLUOV CTPATNYIKOV TNG TAVE® OTIS
TOANGELS, KaBDG Kol TIG EMOPACELS OTIS TOANGELS (TNG A) TV dVO GTPATIYIKMV TNG
B kot og cuvéyela mapovciace o ATOTEAEGLOTO GTHV TOPAKAT® PUATPO TOYVidtoD (1)
TANPOUDV):

Zrpatnyikic
g emygipnong
Zrpany- B Y, Y,
YAKEG TNG £MLY.
A
X, -2 2
X, -1 3
X, 1 2

2V TOpOTAvVe UATPO Ol apvnTikol aptdpol ekepalovy Tig OTMAEEG TOV TToikTn A
(ONA. T0 Tocd ov Ba TANpMOCEL oTOV Tkt B) ko To kEPON TOL TaiikTn B. Avtifeta,



ot fetikol apBuol exepalovv 11§ ammdAieleg Tov maiktn B (dnA. 10 mocd mov Oa
TANPOGEL GTOV TOKTN A) Ko EMOUEVOS T KEPON TOL A. MeleTdVTOG OLTN TN UNRTPAL
TOLYVIO00 UTOPOVLE VO, KAVOVLE TIC EENG OKEYELC:

Emedn kot ot dvo «maikteg» Bewpovvion EEvmvol Kot cuvetol, o maiktng A (emy. A)
oe Kopd mepintwon dev Ba emhééel T otpatnyikny X1 0@ov €ivol OTOCONTOTE 7O
OCUUPEPOVOEG Yo LTOV Ol oTpatNykég Xo kKo X3. Emedn o maikng B to yvmpilet
avtd Oev maipvel vIOYN TOL KABOAOL TN oTpatnykn Xi. Akolovbdvtag Tov 1910
oVALOYIoHO Oev Bo emAéEel moté T otpatnyikn Yz oaeov Ba Pploketor ce mo
TAEOVEKTIKY) Béom pe ™ otpatnykn Yi. AAAG xow o A yvopiler 611 0 B dev Ha
EQUPUOCEL TN OTPOTNYIKN Y2 Kot Yio avTd amopacilel OTL 1] KAAVTEPT) GTPATNYIKT TOV
elvar n X3. H emloyn and tovg maikteg A ko B twv otpamnyikedv Xz kou Y1 €xel cav
amotédeopa va. kepdioel o moiktng A 1 kot o moiktng B va €xel andiewo ion pe 1.
2V TR GAA®GTE T TO oy vidl Bpicketal € KatdoTaoT 160ppomiog, Yot Kaveig
a6 Toug maikteg A kot B dev £xet Adyo va emAEEEL GAAN GTPOTNYIKT).

I'evikevovtag pmopovpe va modue ta e€ng: X' éva mayviot 6mov o Kdabe moiking
yvopilel Tic otpatnyikég mov dbétel o avtimahlog tov, emmAéov dg yvopilel 6Tl 0
avTimahog Tov eival €ELMVOG KOl GUVETOC, eival AOYIKO Vo TEPUEVEL TO YEPOTEPO
arotélecuo amd kdbe oTpoatnyikn mov Owbétel. AvTtOC 0 GLAAOYIGHOG €xEl oa
OCUVETEWD. TNV €QOPUOYT] TOL Kpurnpiov minimax, cOU@®VO He TO omoio o KAOe
TOAKTNG AmoQuGilel Vo EQAPUOCEL TN GTPOTNYIKY TOL Oa TOL EAMYIGTOMO|GEL TN
nuia 1 Ba Tov ddoel 10 «UéyoTo» amd to. «eAdylotan kEPOTN. Eeapupolovue to
KPP0 minimax otV MOPOTAVED UATPO OTOTEAECUATOV KOl OMUEUOVOVLE TO.
CEMLYIOTO» TOV YPOUUOV KOl TO «UEYIOTO» TOV 0TNAOV. To «UEYIGTOEAAYIOTO» TOV
ypappav (otpatnykn Xsz) eEacearilel otov maiktn A k€pdoc 1 (Yo avtd o maiktng A
OVOHALETOL O «UEYICTOTOLMV TOIKTNG»), EVAD TO «EAUYIOTOUEYIGTO» TOV CTNADV
(otpatnyikn Y1) eyyvdror otov maiktn B v (nuia 1 (tnv omoia eivon oiyovpo 011 dev
Ba Eemepdoet, y1' avtd o maikng B ovopdleton «o eAay10TOTOIOV TOAKTNG).

Zrpatnykic
Zrpanyr- ~zov B Y, Y, |&iayiota ypappumyv
KEG TOL A :
X, -2 2 -2
X, -1 3 -1
X, 1 2 @.le'}'lmoaldxlmo
' (maximin)
HEYIOTO @ 3
oTNAMV . _
t'.;‘.l?.xl(‘Fle].lE',‘lr'HTTH

(minimax)

H otpamyum mov emiéyet o A ovopdletor oTpatnyiKy] HEYIoToEAd)IGTOV (Maximin
strategy), 1 ovopevouevn o€ amd TNV  EPOPUOYN NG TANP®U ovoudleTon
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peylotoeddyotn (N younAdtepn) Tl tov moyvidov (maximin value). EEdAAov,
oTpotnyKn mov emAéyel o B maikng ovoudletal oTpatnyikn EANYIGTOUEYIOTOV
(minimax strategy), 1 avapevopevn 0 amd TV €QOPUOYT TS TANPOUY ovoudleTon
erayotopéylot (1 vymAdtepn) T Tov Toyvidov (minimax value). H tyun tov
oy VooV, V, TPEMEL VAL IKAVOTOLEL TNV AVICOIGATNTOL:

peytotoeldyot Ty (M TAnpop) < T Tov Toyvidd V < A0y IGTOUEYIOTN TN
( TAnpopn)

270 TOPASEIYOL LOG EYOVLLE:

peylotoeAdytotn T (1 TAnpopn) = eAaylotopéylotn Tiun = 1

Avtd onuaivel 6Tt 1o Tayvidl £xel onueio «odyuatocy (saddle point), mov gival o
ONUEID COUTTOONG TOV TILOV OVTOV, divetan de amd TV €icodo (3,1) ¢ unTpog TOv
noyvioov. H a&ia tov moayvidod, V, elvar ion pe 1 (to mocd 1 Ba kepdioer M
emyeipnon A kot to 1610 mocsd Ba givar n Cnpia g emyeipnong B) . To mayviot avtd
ovopaleTol QUOTNPOG ATOPAUCICUEVO, OEOOUEVOL OTL TO ONUEI0 1GOPPOTIOG TOV
ToLVIO00 TTPOYUOTOTOLEITOL 6TO onpelo GAyUaTog, T0 0moio mpocsdiopilel kot
BéAtiot otpatnyikn, tOco Tov Toikn A, 660 Ko tov maikty B (X3 ko Yi ot
Bértioteg otpatnykéc). Ot otpatnywkés mov Bo epappdcovy ol ToikTeg eivon
kaBopég, pe v €vvola 0t 0 maiktng A Ba mailel otabepd o otpatnyik (€0® TV
X3 pe mBavoétta = 1.0) Kou 10 1010 otafepd Oo mailel P oTPATNYIKN Kol O TOTKTNG
B (ed® v Y1 pe mbBavotta = 1.0). H tiun tov mayvidiov, V, didetor amd v Kovn
€16000 TV PBéATIoTOV KaBopdV oTpatnyikdv (ed® az = 1), elvar 6g ion mpog v
LLEYIOTOEAYIOTN KO EAOYICTOUEYIOTT TN (1] TANPOUN).

Hopadeiypoto moryvidoldv pe onpeio 6aypotog
(Ta elyioto TV oelpdv onueidvoviol pe O. ta 8g PEYIoTo TOV GTHAGV pe ().

(1)

Xrpor. B —
Ltpat. A Y, Y, Y, Y,
!

X ® o | &

s
O
+J
_
b2




(ii)

Lrpar. B —
Lrpor. A Y, Y, Y,

(iii)

Lpatr. B —
Zipot. A Y Y,

Erniivon moryvidiov:
(1) H xaAvtepm otpatnyikn yio tov moikt A givou n X3
H xaAvtepn otpatnyikn yia tov maiktn B eivaan Y3
H tyun tov mayyvidov sivon 2 (evvoikod yio tov A)
(if) H xolvtepn otpatnyikn yio tov maiktn A givaur n X3
H xalvtepn otpatnykn yio tov ikt B etvarn Y1 oAAd koun Ys
H tyun tov mouyvidiov givar 1 (euvoiko yio tov A)
(i) H xaAdtepn otpatnykn yo tov moiktn ivor n X
H koAOtepn otpatnykn yio tov maiktn B eivoin Yy
H tyun tov mouyvidiov givar 0 (to maryvidt eivan dikoo)

2. Mn avetnpads omogooicpéve moyviowe (Non-strictly determined games) -
Mkt oTpaTyIKi

Otav to moyvidw dev €xovv onpeio caypatog, T0te VLapyeL Eva xdouo PETAED TOV
CUEYIOTOEAGYIOTOL» OV UTOPEL Vo KEPOIGEL 0 A Kol TOV «EAOYICTOUEYIGTOV» GTO
omoio pmopel va mepropicer ™ {nuio Tov o B, pe ovvémewn va pun pmopovv va
EPAPLOCOVYV 01 TOUKTES «KOOOPN» GTPOTNYIKTY).



MMopdosrypa:

Zrpor. B —
Lrpur. A Y, Y, EAQYLOTU YPOUUIV
|
X, 9 6 6
X, 7 11 7*
LEYIOTO * 11
STV

SOUPova e TO KPITNP1o maxinin, o woiktng A Oo emiééel ™ otpatnyikn Xo, Yo vo
neTHyYEL TOLAGYLoTO TO 7. EEGALOL, 0 maiktng B Ba dahééer v otpatnyikn Y, yuo va
elayotoromost ™ (nuio tov og mocd 9. Emedn Oupwg dev vmbpyet onueio
wooppomiag, ot dg maikteg yvopilovv ta amoteAécpoto kdbe oTpATNYIKNG, €4V O
naiktng A vromtevBel 60t 0 B Ba gpappocel  otpatnyikn Y1 ¢uoikd o idtog Ba
epapuooel v Xi (Ko oyt v X2). Ouwg kon o maiktng B, edv mpoPAréyet v Kivnon
oV A, B0 TPOTIUNGEL VoL EQUPUOGEL TN OTPATNYIKY| Y2, 0omOTE Oa Exel ammAela 6 (avti
v 9) KTA.

BAémovpe Aouwdv 0Tt 10 Touyviol moipvel g T€Tow popen|, Omov kot 0 A kot o B
TPOCTOHOVV VO TAPOUTAAVIIGOVV TOV OVTITOAO, HE OVTIKEIUEVIKO GTOYO VO TAPEL Lo
AaBepévn  amdeacn. H advvopio g €@appoyng tov Kobopdv oTpATYIKOV
LLEYIOTOEAIYIOTOL KOl EAOYICTOUEYIOTOV GE TEPWTMGELS OMWG TO GLYKEKPIUEVO
ToPASEY Lo SNUOHPYNGE TNV AVAYKN XPNCLOTOINONG LOG LKTAS GTPOTIYIKNG.
‘Eto1, «éBe maiktmg, oavii va  emAéfer povo  poe  KaBapn  oTpOTNYIKh,
xpnoomolel, pe pwoe opopévn mOavOTNTA, TEPICCOTEPEG N KOU OAEC TIG
oTpotnyKéC mov dwbétel. Eav p1, P2, ... , Pm KO g1, 02, ... ,0n €lvor ot mOavOTNTES
YPOUU®V KOL OTNAGV, OVUQOVO HE TIG oOmoleg emAéyovv ot moikteg A
ka1 B 116 kaBapég toug otpatnyikéc (BA. yeEVIKO vddetya UNTPOG Ty Vidlov), TOTE:

m n
Zpi = qu = |
1=1 =1

P, q = 0y OAhat Ta i vou TaL .

H enilvon evog pun avotnpodg Kabopiopévov oy vidlov Paciletor TdAL 6TO KPLTHPLO
minimax, 0€001EVOV OTL OO OAEG TIG MUKTES GTPATNYIKEG ova{NTOVUE TOV GLVOLAUGUO
mov Oo pog ddoel 1o UEYIoTO avapevopevo PéPato kEpdog Tov A, mov Oa givon
ovYypOves kot 1 BEPaun erdyiomn {nuia Tov B. H povn swapopd eivon 61t 0 maiktng A
EMALYEL TIC Pi, TOL B0l TOV PEYIGTOTOW|GOVV TNV UIKPOTEPT] AVAUEVOLEVT TANPOUY CE
wo otAn, evd o maiktng B emAéyer tig (), mov Oo tOov EAAYIGTOMOW|GOVY THV



HEYOADTEPN OVOLEVOUEVT] TANPOUN OE Hal Ypappn. Avto yoti, 0Tav .. 0 ToikTng A
OLIAEYEL Lol OPIOUEVT] UIKTH GTPOTNYIKY, VITAPYEL TOVAAYLIGTO pia Kofapn GTPATNYIKN
tov B, 1 omoia Ba tov mpo&evnoel v eddyiotn (npio. Xovenmg, o0 A TpocmabdvTog
va O1AéEeL HeTa&D TOV PIKTMOV GTPOATYIK®V oL dlafétel Tpémel vo Ppiokel yia Kabe
po omd aVTEC. T GVYKEKPIUEVT Kabapn otpatnykny tov B, mov Ba tov ghayiotomoret
™ {nuia. To 1010 @uowd copPaivel ko pe tov maiktn B. 'Etol, to pev maximin
didetan amd Tov TOMO:

max {min (th‘l (@i1), ZpiA(aiZ) oy ZpiA (ain))}

70 0€ minimax amd ToV TUTO:

min {max (quA(ali),ijA(azi), ----;quA(ami)>}

Enopévmg, e€axolovdel va 1oyvel n oyéon:

ENOYICTOUEYIOTN OVOUEVOLEVT] T (1] TANPOUN) = HEYICTOEANYIOTN OVOUEVOLEVT|
Tipn (1 TAnpop).

Amo6 v otrypn Ope¢ mov kaboptotovy ot X Kot Yj} mov aviieToyovy oty BEATIGT
AOon, n avicwon yivetor e&icmon, ol de THES TOV TPOKLATOVY gival 106G TPOG TNV
(BéAtiotn) avapevopevn Ty Tov Touyviowov, V, dniadn:

EAAYIOTOUEYIOTN TANPOUN = UEYICTOEANYIOTN TANP®UY = TN TOV oY viotos V.

Mo mv emilvon TtV P aLoTNPOS OTOPACICUEVOV  TOLYVIOIOV  (UNOEVIKOD
afpoicpatog petalh ovo atdpmv) avartiydnkav didpopot tpdmot. H ypnoyomoinon
TOV €VOG M TOL GAAOL TPOTOL emilvomg e€apTdtol KVPIMG Ao TIS JGTACELS TNG
utpog Tov Toryvidrov. ‘Etot, dtaxkpivovpe ta moyviolo 6TIC TapuKAaT® OpAdEs:

o Tloyvidw untpog 2X2 (akyefpikn péBodog emidvonc N ypapikn néBodog).

o [Toyyvidw pitpag m X 2 kot 2 X N (ypagikn néBodog enilvong).

o Jloyvidw pe vwoywpNTIKEG GTNAEG KOl YPUUUESG TOL AVAYOVTOL GE oy violo
PNTPOG 2X2 MM X 21 2 X 1.

o Jloyvidw untpoag m X n (EmiAvO™N e TOV YPOUUUIKO TPOYPOUUOTICUO).

o) Hoyviow pntpog 2x2
[Maipvoope ™MV TopaKATO UATPO TOLYVIOLOV.



AlyeBpucn pnéBodog yo v emidvon moyvidroh 2x2
‘Eocto 611 Yo tov maiktn A n mBavétmra va dwréel ) otpatnyikn Xi elvar pg
Enopévmg, 1 — p1 = p2 eivor n mBavotta va doréEel ™ otpatnykn Xz. Edv o
nmoikng B epoappdcet ™ otpatnyikn Yi, 10t€ 0 A OBa €xel avapevopevo KEPSOG
(Av.Ke) ioo pe:
AvKe/ Y1 =(p1 X9+ [(L—p)X7]=9p1+ 7 —-Tp1=2p1 + 7
E&dALov, av o maiktng B epappdcel ™ otpamnyikn Y2 161 0 A Ba €€l avapevOUEVO
K€pPOOG 100 Le:
Av.Ke/Yy = (p1x6) + [(1 - pp) x11] =-5p; + 11
Emedn tov maiktn A tov evdlopépet va €xel 10 1010 amotélecua, aveEapTnTa amod
otpoatnywkn mov Ba gpapuodcel o B, eficodvoope 10 Av.Ke/Y: ko Av.Ke/Y; ko
Bpiokovpue:
2p; + 7 =-5p; +11
p1=4
P1=4/7Txu 1 - pP1= 3/7=p2
Emopévaog, o A Ba maiel v «pikt otpatnyy Xi kot Xz pe ovoroyio 4:3, ) tiun
TOV Tl VIOloV, V, elvat:
Op1+7(L—p1) =(9x4/7)+ (7 x3/7)=57/7=8.14
AxorovBmvtag v 01 dadkacion v tov maiktn B Ba €yovupe: Eotow g1 M
mhavotTa va dtorécet ) otpatnyiky Yi. Emopévec, 1 — g1 = g2 etvan 1 mbBavotta
va OlaAEEEL TN oTpaTnYIKY| Yo
Edv o A gpapudcel m otpatnyikn Xi, tote M avapevopevn {nuio tov B elval
(Av.An):
Av.AT/X; = (91X 9) + [(1 — 1) X 6] =901 + 6 - 601 = 301 + 6
E&dALov, av o Taikng A gpapudoet v X, 101e 1 avapevopevn Cnuia tov B elvar:
AV AT/X; = (X 7) +[(1—0g1) x 11] = 7q,+ 11 - 11q; =-40; + 11
SOUPOVO [LE TO TOPOATAVE® TPETEL:
Av.An/X;1 = Av.An/X;
oniadn 3q:+ 6 = -4q:+ 11 = 701= 5 ko g =5/7,1-q1=2[7T=Qq
Yuvenmg, 0 B Ba gpapuocel ek TepITpomng TNV «UIKTH oTpatnyk)» Y1 kot Yo, e
avaAroyio 5:2. H tiun tov mouyvidiov gival ion pe:
V = (9x5/7) + (6x2/7) =57/7=8.14
Me Vv «uikt) otpatnyikn» mov Ba epapudécovy ot maikteg A kot B Ba éxouvv
paxpoypovimg o pev A képon 8.14, o d0e B {nuia ion pe 8.14 (to mouyvior eivon
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guvoiko yio. Tov A). I'a va Bpodpue amevbeiag T Adomn tov maryvidov (uqtpog 2 X 2),
YPNOUOTOIOVE TIC TAPAKAT® GYECELS, TOV TPOKVTOLV, OwS B dovue, amd Tovg
TPONYOLLEVOVG LIOAOYIoUoVS. Edv eppavicovpe pio pntpo 2 X 2 PE TNV YEVIKN
HOPON:

Me Vv «uikt) otpatnyikn» mov Ba gpapuoécovy ot maikteg A kot B Ba éxouvv
poakpoypoviog o pev A képdn 8.14, o 6e B {nuia ion pe 8.14 (1o mouyvidl eivon
euvoikd yio Tov A). INa va Ppodue amevbeiog ™ Adon tov matyvidiod (uTpag 2x2),
YPNOUOTOOVE TIC TAPAKAT® GYECELS, TOV TPOKVTTOLV, OwS O dovpe, amd Tovg
TPONYOVLEVOVG VTOAOYIGHOVG. Edv epeavicovpe o pntpa 2x2 pe v yeVIKN
Hopon:

niktg B
TaikIG A a b
C d
Kot gdwv:
i =d; QZ:]-'q
P1=p, p2=1-p
Mmropovpe va Bpovue to p1 p2, 01 02 kot V amd 11§ oy€oElg:
d-c¢ a—-b
| = 2 , =
Wi v e @ PTamaee
d-b a-—c¢
3 = 4 =
G a=7Ta 5 W %= 4o
(5) ad — be
" a+d-b-c¢

AvodoTtikotepa, yo vo kotoAngoope ot oxéon (1), oduewva pe to mopamdvo,
axolovBovpe tov cviroyioud: ‘Eoto p n mbovommta emdoyng omd tov A TG
otpatnyikng X, tote 1 - p n mbavdétra emroyng g Xo. Edv o B epappdoet v Yy,
101€:
AvKelY;=a-p+(l-p)-c=a-p+cC:p
E&arov:
AvKe/Y,=b-p+(l-p)-d=b-p+d-d-p
apov OUMG givat:
Av.Ke/Y1=Av.KelY,
tote. a-p+c-c-p=b-p+d-d-p
a-p-c-p-b-p+dp=d-c
p(@a-c-b+d)=d-c
p = d-c/a+b-d-c K.0.K.
I'paguci) péBodog Yo v emilvon waryviorov 2x2
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Haixktng A 210 TPOYOVUEVO TOPAOELYLLOL LLOG EXOVLE:
Av.Ke/Y1=2p1+7 (1)
Edv p1 =1 (0nA. o maiktng A ypnolonotel pdvo ) otpotnyikn Xi), TOTE:

AvKe/Y1 =9
Edv p1 =0 (dnA. 0 A ypnopomotet povo mv Xpz), T0TE:
Av.Ke/ Y, = 7

E&dALov, edv yiver 1 id1a avTikatdoTaon Kot oty e€iocwon:

Av.Ke/Y, =-5p; + 11 (2)
Ba &yovpe:
p1=1,t0te Av.Ke/Y,=6
p1=0,t0te Av.Ke/Y,=11
Xapdalovpe Tig evbeieg mov avtictoyovy otig e€lomaelg (1) kot (2) og dvo KabBeTOVG
a&oveg mpog Tov d&ova X, 0TS paiveTol 6To TaPAKAT® dtdypappa. Ot TANpOUEG TOV
AVTIGTOLOVV OTNV TPATH Ypauun (otpotnyikn Xi) onueidvovtal 6tov Tpdto d&ova,
Ol TANPOUES OV AVTIGTOLYOVV TNV de0TEPT Ypapupu (otpatnykn Xz) onUeEL®VOVTOL
otov 0evTepo a&ova. O a&ovac X eivar 0 aEovag Twv mOavoTHTOV P1, Y100 S1APOPES OE
TIWEG TOV p1 €Yovpe OA TO. oNpEia TV gVBeL®Y OV avTioTolXoVV 011G e€lomoels (1)
Kot (2).

A -?E/xt |

-ﬁQN KE‘..[ X2

09 08 07 o086l 05 04 03 02 Ol [0
0Ol 02 03 04 05 06 07 0B 09 Ip,sl
i

057==

7

N
NS

&

I'poagixn exilvoon moryvioiov yio tov waixty A
Ta onueia mov Ppiokoviar ommv tebhacuévny OVII exppalovv ta eldyiota
avapevopeva k€pom tov moaiktn A, yuo ke Ty Tov p, and 0 €wg 1. Zoupwva pe 1o
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Kprriplo minimax, o A emA&yet to KaAdTEPO amd Ta YePOHTEPA OMOTELEGHATA. AVTI 1)
Tun avtiotoryel oto onueio V. Edv pépovpe 11 ocvvietaypéveg tov onueiov V, Ha
EYOVE:

Béktiom avapevopevn tiu tov A=V =8.14
Ty tov py =4/7, omote po = 3/7
Emopévac, Béhtiot puktn otpotnykn tov A givaun (4/7 , 3/7).

Maiktng B: Iaipvovpe ) pitpa Tov Toyvidlov, Le TV TOPAKATO OP®G O1iTaén:

Zrpatr/kég tov B —
Lapat/kég Tov A X, X,
!
Y, 9 7
Y, 6 11

Mntpa mayyvidiov naikmn B

ZOUPOVA [LE TO TPONYOVLEVOL:
Av.An/X1 =301 +6
Edv q, =1, tote: Av.An/X; =9
Edv q, =0, t0te: Av.An/X;1 =6
Av.An/X, = -4CI1 + 11
Edv qi1 =1, t0te: Av.A/X, =7
Edv q1 =0, tote: Av.A/X, =11

13



6 46
5 is
4 4
3 13
2 2
1 1
q:1| 09 08 07 06 0S5 04 03 02 01 |90
@0 O 02 03 04 05 05 0708 09 gy
q,=071=-3-

[ papin erniivon maryviowol yia tov naikt B
Xapdlovpe T1g gvbeieg €101 dmwg Qaivetonr oto mopakdto oynua. Ta onueia mov
Bpiokovton méve oty tebhacuévn O'VII , ekppdlovv Tig HEYOADTEPES OVAUEVOUEVEG
nuieg (MAinpopég) tov maikt B yio kdBe Ty tov g and to 0 éog to 1. Zouewva o
Le TO KpuTHplo minimax, o B emAéyel to kaAbtepo amotéleopa and to xepdtepa. H
T ot avtiotolyet oto onueio V. Eropévog, n tiun tov moyvidod sivon V = 8.14

(mov Ba ydoel o maikng B) kot ) BéATIOT kT otpotnykn tov maiktm B n ( 5/7 ,
217).

B) Havyviore pe vAoyOPNTIKES YPOUNES KOL GTIAES

Otav &povpe va AMocovpe €va Taryvidl, To TPATO OV KAvove eivar va doOUE av €xel
onueio «odyuatogy. Edv dwmotdcovps 0Tt 10 moryvidt dgv elval avoTnpdg
AmoPocIopévo, TOTE TO €mOPEVO Prna eivor vo meplopicovpe, €0V QLOIKE elvor
duvatdv, TIG GTNAEG KoL TIG YPOUUEG £TOL, OOTE VO TOPAUEIVOLY TEAIKA O1 KLPIOPYES
Kot vo teploptofel 1o oy viol oe 2X2 (mov on eidape Tov TPOTO EXIAVONG TOV) 1) GE
mMx2 1 2Xn (mov o Avcovpe Tapakdtm). O kavoveg Tov akolovBovue givar dvo:
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a) Kavovog «kopropyiocy tov ypapuov: «Kvpiapyn» (cuvenmg mapopéver) ivor pio
ypopun, 6tov kébe otoryeio g elvarl peyaAvtepo 1 i6o amd To avticTolyo oTotyXElo
UG GAANG YPOULUNG, TOV Y1 avTO AEYETOL «OTOY®PNTIKN (0eV AapPdveTor vToym).

B) Kavovag «xvpropyioc» tov omiav: «Kvplopyn» eivor o omin mov kdabe
otolyelo g eivor pukpdtepo 1 i6o amd to avtiotolyo otoryeio piog GAANG, mov yt
aVTO AEYETOL KOTOYWPTTIKI CTHAN.

MMopdosrypa:
To moyviot yiveton 2x2, oOnAodn:
{1 raikmg B
Y, Y, Y,
X, -5 -3 2
noikng A
X, 2 -1 2
X, -2 3 4
roikte B
Y, Y,
X, 2 -1
naiktg A
X, -2 3
(ii) ' naikme B
Y, Y, Y,
X, 0 1 0
TOIKTNG A
X, I 0 |
X, 0 1 1

15



ik B

i Y, Y,
n, -l"'ln: | I- I-.
MALKTTS A ;
X4 U |

v) Hoyviow pfitpag M X 2 kor 2 X N

2V Kotnyopio. ovTH OVAKOLV TO oY Viol 6To 0TToio VILAPYOVY dVO TOUKTEG KOl O
évag maiktng olbétel OvVo OTPATNYIKES, 0 08 GAAOC meplocOTEPES amd dvo. O o
amAOG TPOTOG Yo, TNV EMAVGN OLTOV TOV TOYVIOW®V &lvar 1 ypoaeik? péBodog.
opeova pe ™ péBodo avtn, mpocdiopiletarl éva axpaio onueio, mwov gival Toun M
dvo gvbeidv o1 omoieg exkEPAlovy dVO GTPATNYIKEG (PLOIKA TOL TTOUKTN TOL OlaBETEL
TeEPLOCOTEPEG OO dVO). M’ avtd Tov TpdTOo KaBopilovtar ot Kupilopyes oTPATYIKES,
10 O¢ mayvior meplopiletar o 2x2 kot Yoo Tov KOOOPIGUO TALOV TNG «UIKTNG»
OTPOTNYIKNG EQaPUOLETOL ] YVOOTT dladtkacioL:

[Mapdoerypa mtpmto (1);

‘Eotm 011 £rovpe TV TOPOKATO UNTPO TOLYVIOIOV:

LipotRis ov B —
Erpat/kic tm: A Y

|

- -

brd

YO0peove pe outd MOV  aVOEEPOUE T TOPAdEYHo NG UNTpog 2X2, Omov
YPNOLOTOMCALE TNV YPaPIKn LEB0dO, pépvoupe Tig evbeieg:
Av.Ke/Y1= p1 +(1-p1) 4= -3p; +4 (1)
Eavpi =1, AvKe/Y;=1
Edvp:1 =0, Av.Ke/Y;=4
Av.Ke/Yo=4p; +(1-p1) 3=p1 +3 (@)
Edvpi =1, AvKe/Y,=4
Edvp; =0, Av.Ke/Y,=3
Av.KelY3=5p; +(1-p1)=4p; +1 3)
Edavpi=1, Av.Ke/Y3=5
Edvp:1 =0, AvKe/Y3=1
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MK&/&1 AvHE )(2

|
|
|
!
|
|
|
|
|
|

04 03 02 ol -1
-0,43==-
p=0.43= 5

I pagikn eniAvan mayyvidiot yia tov naikty A

Onwc gaiveton amd 10 mopamdve Odypoappa, teptopilovpe 10 KAT® TUNUO HE TTO
évtovn ypopun, ottt ot gubeieg exepdlovv Tig oTpatnyikéc tov B, ko apov o B
kepdilel Otav 10 omotéAecpa eivor apvnTikd, TOV EVOLLPEPEL GTO GLYKEKPIUEVO
oy vidl va mepropicel 1o eldyioto ™ {nuia tov. ‘Etot, ot duvartég Adoelg Ppickovtal
oV 1ebAacpévn OV'"IT kou 1 1ooppomic Tov TaryvidoH TPOYUATOTOEITOL GTO oNUEio
V, 6mov 0 A €xel to KoAVvTEPO Oamd TO XEWPOTEPA OamoteAéspata (Kot 6mov o B
neplopilel 010 eAd10TO TOL KEPON TOL A, emouévmg kot v (nuia tov). To onueio V
diver v tun tov mauyvidov V = 2.70 ko ™ BéATio ikt otpatnykn tov A (3/7,
4/7). Eriong, to onueio V kaBopilel kot 11 BéATIOTEC KOBOPES oTpatnyikég Tov B(Y7,
Y3). Ene1dn 1o onueio maximin kabopiletar and v toun dvo evbeidv, (1) kar (3),
evbeia (2) dev Aappdverar vedym, 616tL N THAvVOTNTO YPNoYLOTOINoNG TS Elval iom
npog 10 0. To mouyvidl mepropiletar oe 2 X 2, dSnhodn:

Ltpat/kig tov B —
Zrpat/kic tov A Y, Y,
|

X, 1 5

X, 4 1

Omndre, ot mBoavotnTeg ypnoipomoinong omd tov B tov otpatywov Y, kot Y, elvat:
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d-b 4 0.57 I :
q=— - — = .j £l = - —
: a+d-b-c¢c 7 I 7 7

ad — bc B 19 _ 270

o -~

atd-b-c 7
Yvvendg, 1 PEATIOT KT oTpatnykn Tov B eivon n (4/7,3/7).

Hapdderypa devTepo (2):
"Exyovpe v akdlovdn unitpa moyvidlov:

Zrpar/kég Tov A
Lrpat/kig tov B Y, Y, Y; Y,
|
X, -0 -3 -8 -7
X, -3 -6 -4 1
dépvovpe TIg TapaKaTo gvbeieg:
Av.Ke/Y1=(-6p1) + [(1 - p) X (-5)] =-p1-5 1)
Edwv pP1= 1, Av.Ke/Y1=-6
pP1= 0, Av.Ke/Y1=-5
Av.Ke/Y, = (-3p1) + [(1 —p1) X (-6)] =3p1-6 (@)
Edv p1=1, Av.Ke/Y,=-3
p1= 0, Av.Ke/Y,=-6
AvKelY3=(-8p1) + [(L—p1) X (-4)] =-4p1 -4 (3)
Edwv pP1= 1, Av.Ke/Y;=-8
p1= 0, Av.Ke/Yz=-4
Av.Ke/Y, = (-7p1) + (1 - py) =-8py +1 (4)

Edv p1=1, Av.Ke/Ys=-7
p1= 0, AvKe/Ys=1

18



09 08 07 06 05 04 03,0270

Tpapien enilvon mapvidod yie tov raikty A

[Mopatpodpe 611 mepropilovpe to kGt tUNpa. To moryvidl, O0nmg eivar TpoPaveg,
evvoel tov B, 0 omoiog €xel 1o peyaAvtepo amd to eAdyiota KEPON oto onueio V. To
onueio V mpoodiopilel kot t1g dvo Kupiapyeg otpoatnykés ov B (Y, Y2), v Tiun
oL oy vVidwL, V =-5,25 ((nuia tov A) ko

Bértiot ikt otpatnyk Tov A, mov egivan n p1 = 0.25 = 1/4 xou p, =0.75=3/4.
2Opemva dg e TOVG TOTOLG OV YPNCLULOTOLOVUE GTO, TToyVidle 2X2, UTOPOVUE V.
Bpovpe kot Tnv Aon Tov mayvidlov yia tov maiktn B. 'Etou

g1 = 3/4 xou Q2 =1/4 o V=-5.25

YOVEnMG, 1 PEATIOTN (KT oTpaTNYIKY TOL oiktn B givou n (3/4,1/4).

0) Moyyviowo ptpoc m y n (Exidvon pe tnv pé@oodo Simplex)

"Eoto 011 £rovpe TV TOpOKATO UATPO TOL VoD A:

Lrpavkictw B —
Ztput/kic Tou A Y, Y, Y,
|
X, 2 | -1
X, -1 2 -1
X, -1 -1 1]
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[TpocBétovpe tov apBuod 2, yia va yivouv 6Aa ta otoryeio Tng uitpag Betikd, omote
EYOVUE TNV TOPOKAT® PN Tpa A*:

Zmpar'kigtou B — :
Zepat ki tou A Y, Y, Y,
}
X, 4 3 ]
X, | 4 ]
X, | | l 2

Haiktng A
Onwg yvopilovpe, o maiktng A emAéyel TV oTpaTNyIK) 7OV Bo TOL dMGEL TO
KOAAVTEPO amd To YePdTEPO amoteréopata. Emopévme, edv 10 avopuevopevo Giyovpo
HEY16TO KEPOOG oL B £yl 0 A, Y100 OTOLOONTTOTE GTPATNYIKN akoAovOncel o B, eivat
V* (V* avtiotoyel oty pitpo A*, evd V oty untpa A) kot €6v p1, P2, P3 €ivor ot
TOOVOTNTES EMAOYNG TOV OTPATNYIKOV X1, X2, X3, TOTE TO AVOUEVOUEVO KEPOOG TOV
A y10 K60 po amod tig kabopic otpatnykég tov B givau:

4p1+p2+p3ZV*

3p1+4patps=V*

4p1+p2+2p32V*

Omov
p1+p2tps=1

AtopoOpe Ta Vo PEAN TV aVIGOIGOTHTOV 010 TOL V* Kot Eyovpe:

ap, 1 I

1

e = it -
|.'|.- ¥ I.II_I = "-r =

ip, an, P,
4 ——f = I
1';-1.- "'.'It 'Lll_rq.-

n,

— + +
Ve W '.Illf "

Kabog xon
p P, P !

VE T i,-; kg vE e
Edav Balovpe 6mov p1/V*=X1, pzN*=X2, pgN*=X3, Oa &yovpe:
4AX1+Xo+X3>1
3X1+H4Xo+X3>1
X1+Xo+2X3>1
omov
X1+X2+X3:l/v*
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O moikng A eMOIOKEL VO LEYIGTOTOMGEL TNV TIUN TOL V* 1] Vo EA0(IGTOTOOEL TV
T V" Enopévmg, etvar mpopovég 0Tt To moyviolr pmopel va datvrmBel cov
TPOPANLO YPOUUIKOD TPOYPUUUATIGHOD, LE TNV TOPUKAT® LOPPN:

Na Bpebodv un apvntikoi apiBpol Xi, Xz, X3 TOV TANPOVV TOLE TEPLOPLGHOVG:

4AX1+Xo+X3- X4 + Xz =1
3X1+4Xo+X3 - Xs + Xg =1
X1+Xo+2X3 -X6 +Xg =1

Kot divovv 10 eAdy1oto TG suvapTnonG:
I
KI t -'-"i._J + ]"n_!_ = F
E&aAAov 11 yevikn Tov popen| £xel o¢ eENc:
Noa Bpebel to max z=V
[Tov wavonotel Tovg TEPLOPIGLOVS

> a.x=V.j=1,2...n
j i
i=1 h

2. x =1

=1
X, = 0y oA ta 1

Omov V 1 T tov oy vidlov.

Haiktng B

O maikme B emiéyel emiong ™ otpatnyky] mov Bo Tov dMGEL TO KAADTEPO OO TO
YEPOTEPO OTMTOTELECUOTOL. ZVVETMG, EAV 1 avoueEVOUEVN eAdytotn {npio TV omoia dev
Ba vtepPet o B, ylo omoradnmote oTpotykn ypnoporomoel o A, givor V* ko edv g1
J2, O3, €ivar ot mboavotnteg emAoyfg TV otpatnyik®ov Yi, Yz, Ys, TOTE 1
avapevopevn (nuia Tov B yuo ka0e o amd tig kabapés otpatnyikés tov A givol:

4q, + 3q, + g, = V*
q,+4q,+ q, =V*
q,+ q,+2q, = V*

Ko
q,+q,+q;=1
Aupodpe Kot Ta §00 pEM TV avicothtev S tov V.
ﬂ + E + & = ]
'ﬁ."t 11',"# v*
q, 49, 4
4, 49, 20y _
Ve + v + ve = 1
Ko
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q 4, 49, 1
v PRt ys TR

Eav Barovpe 6mov qi/V =y, 0o/V =Ys, 05/V =y, Oa éyovpe:

4y, + 3y, + v,
v+ Ay, + oy,
Yot Ypt2¥,

A 1A TA

Ko

—

3"|+.‘F'I:+:1"I3='\r—_*

O maiktng B emdidkel va glayiotomomoel v Tiu tov V¥ 1 va LeyIoTOTOmGEL TNV
T Tov 1/V* . To mpdPAnuo pe v Ipocstnkn Tov yohopdv HETARANTOV Y4, Vs, Ve
TOLPVEL TV TAPOKAT® LOPOT):

dy + 3y, + vyt y, = |
y,+dy,+ v+ yo= 1
Yo+ ¥, + 2yt oy, =1

Na BpeBodv un apvntikoi apBpoi yl, y2, y3 mov mAnpovv 100G TEPLOPIGHOVG:
Kot Otvouv To PEYIGTO THG GLVAPTNONG:

Me Bdon avtéc Tig oxéoelg kataptilovpe Tov apyiko mivako simplex kol o cuvéyeta,
eQapuolovTag TN YVMOOTN VTOAOYIOTIKY] O1001KAGT0, KOTAAYOVLE GTOV TEMKO Tivoka,
oL pog Otvel TN PEATIoTN Avo.

MNINAKAX 1
(Apyixog mivaxag simplex)
¥ s ¥Ys ¥a ¥s ¥y
¥, 4 3 ] ] 0 0 ]
¥s I 4 ] 0 1 ] I
— ¥e 1 1 2 0 0 I 1
T -1 -1 -1 0 0 0 *
t
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HINAKAZ II

r [
3I'| 3"1 :"'3, }'q 3’5 :".15
| 7 5 1 ) 1|
o B I 0 13| 3
| 7 -1 1
B | r | o o I I
%3 2 2 2 2
- ] 1 |
z — _ 0 0 0 _ —
2 2 2 2
1
MINAKAX 111
¥ ¥ ¥y ¥4 ¥
5 2 |
v |1 — o | =] of - —
7 7 ]
22 _
Yo | O T 7 7
0 : | ! 0 :
73 7 7 7
] 1 4
0 -=— (o | =1 o —
7 7 7
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IMNINAKAX IV

(Béktiotn Adon)
¥ I ¥a Y3 ¥4 ¥s Ya
| C 1"
Lo o 7 <5 1 1
M 22 22 22 22
| 1 7 3 3
v, | 0 1 0 | - — — | -= | =
| 22 22 22 22
o 0 ] 3 | 13
N 22 22 2 | 2
3 9 13
0 0 0 — — — | =
| 22 22 22 22

Ao tov teMko mivaxa (IV) mpokdmTouy o TOpaKAT®:

113
Max oo = o5, GTOREVeS 3
1 3 9
=9 T3y HT 3
YVVENAG:
e 2|
= = — X — = —
4= 21313
22
= VE = R
b= ¥, = 2 B3
9 22 9
= V*E = —_
3= Y5 % 21313

Apa 1 BérTioT KT otpatnykn Tov B etvarn (1/3, 3/13, 9/13).

Emedn 6pmg to mouyvidl tov maiktn B eivar to dvikd tov moaiktn A, and tov 1eAKO
nivaxo [V tpoxvmtet kot ) AVoT Tov oy vidlov yia tov B, dniadn and v tedevtaio

ypoppn (othAeg 4, 5, 6), Exovpe:
X1=3/22, X,=1/22, X35=9/22

Onodte
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[
I

3
plle;-("n.-"*: Y = —

22713 13

22|

- '\'r* e — =
e R I K
9 22 9

= » V¥ = — _— = —
P3= % 7N E

Anhadn, n PéLTIoT otpotnyikn Tov maiktn A eivon n (3/13, 1/13, 9/13). H tyun de
TOL TOVIooV, V, eivar ion pe V¥ = -2, dnhadn V = (22/13)-2 =4/13 (kepdilel o
naiktng B: 4/13 kou yaver o A: -4/13).
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