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UNIT- Gtames & stvategie Pge No. 53 

CAME A Competitive Aituatien will be callee a GtaML, Jf it 
has the follauwing pssbeyies 
(i) Ihere aTe finite nun ber f Co mp eti t ovs lpavti eipants) called play er Lii) Each playev has e finite numbey e strateqies (altev naives).a valabje to him 

ii) A play f the game takes place when each playev employ his stxategy 

EVery game esults in an evtecMe_For example 4 P jain 
oy dra, usuall, alled payff, to some playev-

Two-peYSon_ Z2x0 -Sum game 
hen there aTe teo Comketitors 

blayng a 4ane, t us Called _a two- peYA0n game In co se 
1he numbe1 e Compebfors exce2da tuo,Aay h *1hen the 
ameLA Tem ed as a n-pexon 9am.e

stames having the charactey that The algebaie sum 
ogains nd losses allplayexs ls ze. aie oalle

Ze ro-Sum_ game e he play does na add aa 4lnle þaisa
o the tutadwealh a4 alll a the play eyA Lt merely vesulta
in anen dshtbut ion einitial money amon 5 hem 
Ze o -Svm Ame w th to players axe Called two-eYn
Zere-Svm jameA In This casR th los3(gain) a one 

flayey l4 exactly gual he g in (loa) oq th slher

theNnajainssr loses is net ezual t 22.0,thn

The gane ia a roneZan Sum game 
oTme Basic teTmS Gtamea 

PLAYAR- The Competitors in The game are knownas_ ÞlayRrs.

A player may be indivicel, Jroup oindiuidnals or an 
0Ygan6alion 

Teacher's Signature 



age- 2 

is deined as 2 TRAT EGY A stratey fov playa 
ser strales or alter nati ve CovYse 

acltons aVailals/s 

t him 
achion him kat in edvance, he skould by odop which A playev stra decides fey may he R CouYSR }ts typ 

) PORE s1RATEGY:- Tf The peyevs selecl (he same Straty 

each time, then it is seerred a t, as pure 
- svata , 

har ln Th is case each p layer krows eAactly a hR ha 

layer 1 gtis ts do, he objecti ve he blayers ia 

To maxim 2e 
mi ními2e (DAses. 

gah 

Us2 a ) M XED- STRATE G!- hen erch the players 

COmbinaion e strates ies omd each playev always kept 
R selecteda 

uesing 

by The other laye at a pay icwav occaidr ARn this 

smixed strateay. Thud, (her irs 

xobabilhstic sitation amel objechive o the play et 
maximize ezpected 9ins or (omiaize expected lo 

3. PTIMUM S7RATE GY - A CoUrAR actor oY phy A 
tohizh utthe playe in Tha ost prefervad position 

irrespecive otha stfay ° ht Corpetitors, is 

Clled am opfi mwm slragy.

vALUE OF THE GTAME'- Tt is The exf.ectad paoff o 

play when all fke players oB (he gmRfol/ow har 

opfimum strategies The game io calladfair if the 
rale R the game is ero, amd Lunfair if it is 
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5: PAY F MATRIX wben (ha players sleel (heiY paylitulaw 
AtagiRa+ lhe psyk'alhin exluaa) Cam be xzprRsented in. 
the fovrm aja nmatri called tha pay f matyitine e 
Th game A Z2x0-Sum (k_sain a aneelay ev es nal o 

kos o olh. Tn sThay tsoxda, one playexs {f 
ade Nbul Conlain hsame amovnls in pay o4 
fable c haplayex wih ha aipn changed. Ihus 

iEissfieient to censtruet pay4f onlyfor cne 

Ihe layexs 
et blayex A have m'stratezies A, A2, Am 

Amd pleyer have"n" stvategies , Ba Bn Here it 

iaDumed hat each_playay has his choices faom 
monga lhq phre slategies amd alu a me That 
playex A is always gainer omd playy 3 iaaluaya 

Tha lose. Tkati all psgffla_axe aumed in tes mo 
the playay Afet atj be fhe psys ff whith elaye
A ins fmm playay 3 Play A chooaes 
stxatagy At mdlayesB chaa th slaatey Bi 
he pyffmatrix. Tly B playey A is 

B B BA A Ai2 aIn 

A2a2 a22 A2n playr A_ 

AmamT Cmn 

hepay af msdrix fo Playe B is -aj)mxn
Example-

Each_player tosses Om unblased �oin simul tenRously. 

Playa 8 paya Ra 76AIfHHYoccus amd 

COnsder aTwo-pexsom Coin T0514 9ame. 

Teacher's Signciure. 
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Rs f if T, T7 occuT oThonr wise playey A 

Since (e winning of one blayev are The (o4>es 

A 

thistwo- person 9ame 

oTha q. 
E ach playev has his choiceA f0m anonars t wo 

strategtes 4 amd T. If we e conventional.. 

6 R ren the outcome o e ame tnemA ® ( 

y f to ene playr only , so A, Thent t} 

mat rix nerms o t pay ff 6 playav A 1s 

3iven below: oyrB 
H T 

H ployer A 7 -3 

T 
3 7 

he MAXtMIN - MINiMAX PTInple!-

Con dey two- Rsroms áame. 

For Playar A, mininu Nalne n each row rpresen 
feeast jain CPyff ) to him f he cheones his 

particnlav strateay .Thess are wsitten in åe matria 

by ow mînina He ll t\enselec the strategy fhat 
Maimizes his miniamunai ns .This choise 

lay a A is Called t mani mìn psiniple amdXthe 

CoTespoinding «in > ealled the mogumIn valne ef (ka 

am 

FOY he plajw B, on lk slhay hand, li kes (» minini mni 

hs o sses. The matl0nun Valne n Rech column Column 

epresenh Th mauimnbm (om him 1f he cho 
hs b ay fi enlav straR aRgy. These are written in 
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PAge5 Page No. 

matix by Colwmn marimas He tnll then selec the 
The straa{hd mir 
Th Chsice a playay is calle (e mini max pyicde 

d T Coespondng (os 's ( minimx yalhe 

o thegame 
SA DDLE PUlnt lEauilibrim) If te moximin. 

raue25nals t minimax \ralue, lhen tk Ame Faue 

Amd hbauehddlk CEqwilibrinm) point omd (Ka 
CorTeA pondirg stsategies are called optimum stxaRgtes. 
heamoun aoff at (he Aaddle point is known as 

Cho alne (aAme 
Example- ayey e 

B2 Row mint mum 

A 2 
playar A 

A ( 
As 6 

Coumn MaRIma 

man2,6, 43 =6 
minima mins 6G =6 

mazimin s 6c min maz 
The velwe o} fhe me a 6 md te opti 

Ar, B, 6tratesies R 

Theovem:- Let_Cag) be the mxn payo mataix fpr 
twD- peYsin 210-SUm 9me If y denotes mazimin 

valne md V denotes the minimax Value e 

Jamethen VzY 
te) m j maR aj} 

'Js sism Teacher's Signature. 
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FoY J a,n we have j}> *G 0 

*n. 

Preot 
ie, max{aj, a*Amj j> aij for all jet2 e 

Fov i=42 m, we have mn at; Aij> 

all L2,M tn a for ce) minat,aia, 
n O &, if maximuM at tain2d at it md min n at taine) at j= 

From Oamd , we hav ferall 

&U2,a 
,M 

j t'i J>a; ma 

ism 

ce) mi n 

sjsn 0naX 

Hence min ma ma ma 
Sj<n 2 isism L im jn 

ame 
Faiv a Afriv A ma S6md fs be air game ? 

Vma (mih TMin\maK=0 

A 9 m s sme To be Strictly deevminable if 
mati/min = himax= 29 

Rnle fov etermiain9 Saddle point:-
Seleel tha Oinimum element in each Tow and mark. it 

Selec (R tnirinnm elRment in each columy mark 2 

it LtJ. 
3 If (hame ppar an elmRn inthe Pay off matrix 

marked md t betk, tha poattion J that element 
marked 

etemet is a Saddle pSintf The oyoff molr1 off smatri. 
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Psoblem 
hich hefollbroia to0- person Za0Sum 

G 
Deteymine 

9 mes aR stslely detRYmlna ble ond-fai. Stiv 

opfimnnm stialies for each ployev _in The ae 

tnctly leteyminable Playt 3 
B B2 

8 

A5 phyn 
B2 

A LplyyA 2 
A A2 2 

Soluun. Playe B 
Row MI 

Player A + 

O 

Column max 5 

MXI MIN max o Row min o = V 

MINIMAX mn a} Column maz 2=v 

Game is noE Stoictly deteyminable 

play e B 
Row mi 2 

plaqa A A * O 

Az 4 -1 

A Column mar 

MAXMIN Y 

MIN MAX V =O 

V= V The g ame strietly deter oinab le 

Tha optinum stralegy y 6 A d fat'r. 

md or B s B 
SoA, Bi. Teacher's Signaure. 



PSe-8 

Solve tka ame w hose payf matrix 'ven 

playe 

B 8 B3 
A 

play er A 
-3 À2 

A3 

Solion 
playa B 

KoMn B2 

A t 3 
playar A A2 4 -3 

A - I 

5 olwmn max 

MAXIMIN= V = man oRow min = 

Col olumn max | MANIMAX = V min 

V = V = Game st3ictly defeym1nable &Value o 

optimm stra fov A is A1 

wil na ke the 

nd ptimum strateg for B s B, Ba3 

DetR mine (ka 

payff elemen ee 
shose poyff mat si Caj) s iven below. 

3 
a soddle poin fov the game 

player 8 

playar A 
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Solnion Ignove P defexmine Maximin & 
min max alne (e payof aaTTIA-

B _B B3 Rp min 
2 A 

Al 
4 S 2 

Lot *t q 
Az 

olum 
ma 7 

7 MINIMAx= v =7 
Lhnslhog_exists Saddle poinl at the 
MAX MN= VN 

po4ibn (22) 
The Conditon on_p omd 4 are 17 

P7 
Ce Theage fr pdq are ps 27 

_ALAA AL 

OM(woxkee- 
704 L 705, 706707,708 

709,(71o 

Teacher's Signaiure 



7o5) Considey (he qame G The Py° malai» 
Pye 

Play e B 
B B2 

pleyey A A 2 
,) Az2 

aSkow That Gi is sinictly deter mi hable w hale vey 

(6) Dearmine the velue f Gt 
Sstn 

may ho 

Row mn 

/2t 2 

-22 - 2 

Cdumn mar 2 
md Colamn 

forget , 

Manmin V= mar o Row minmn m = 2 

Mintmar V n1n > Celumn moni m um= 2 

= V=2 The Saddle point is at cL) pDsion 

Ths rn p oses ne 
Ccndilion en 

Gt 1sstrictly detey minable whatevey may be , 

valne GtL 

wT) the fomy 
7O7) Fov what valne f A,te game 

py f 
matrix i stsicy 

delenmInabe? 

PlayeB 

eteminabe 

B2 B 

2 A A 
play ey AA Az -1 

A 2 



Daic Page -t 
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PlayayB 
B 

Sotn 
Ba R mi n B 

2+ 2 AA 
A tA 

Plqa A4 
-2 

AB-24 -2 

2 Colwmn man 6 
noxed m ind on minmum Column moztlmnm 

In- firat O 2 migm mam en_ A 2 

In hixq Column s MAalmam WonAS 2 
hisLmp0ses T Condi blon that A-2 

hals Cme Colnra n maz á 
Asn d=2- 

Teacher's Signature 
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ee tames wiheut Socdle oints-Mtel Srato 

hshen Thare is saddle pstm, bh playess 

eferine optima miture e strataies loind a 

Sacdle point.The optimesyatazy mix hre toY 2ach playe. 

obbility ef being chosen. The straties so defer mined 
ay be dekymined by artning (o each Tyal ik 

are ealed mixed stategtes becanse thay aye pro babilisti 
Combinatin o vaihble choiees e strata 
laim in - Mini max erikeabn:- CoYtde am nxn 9sme 

et p ea, m be the p'robabil ties bhich player a 

Caj) wi hoots addle psiat, ie) stsatagies axe mie ed 

wi lay hts moves A, Ar Am Yesrecli vey, let 2 
a in ba Tha posbabilities wi5 udich play*r B vill 

lay oe kis mo me ves BBa, ,Bespechvely 

sbvidusy pt2t-t 1,tiat- n . 

he expecred pey-ff fer Te elayer A wl be The 
T 

G ven by 

C P2 m), A:) & -C2 12 ln) 

for laywA vma* min ECP11):
PL 

Ce V = max 
P min P; i Pn 

m 

Here Pe aj den otes (ha net expected zaim o A nken tere 

the playe ill oy t move B 
For playrB V min max ECPI2) =min) mg 7 

= 
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1 j dertfes tha het Rpectd(0 t d playar 
when player A wil day the Move A 

Hexe V V holds jocd in genexo. 
A paixRstratetes (P, )-Arhich V=y=v 

is Callal asadd le pint_ ECP) ame uth 

eaiY PLaYe_called dptimasraRgrA 

J 

herRmi=-DY any 2X 2 two-þRóon ZLIOSom 
wihad saddle poin- havizg (he_bayoff mariK för 

B B2 

ALau au 
A aa a22 

tha laYRxA 
t epbimum 

mixsd stsatagtes| 
SA 4 A21 

Se B B2 
are detay minee 

Lauta1)-(a2 ta2} Pa -P, 1-22 
22=a2 

aad the Vakaav oT sam fo a 
At 22 1292 

(autd 2)-(4taz) 

Afohe Ihe aeve Pormnlae are Va only fo 
2x2 ganes usihaut sacdelle point 

Prableni P2 
5 ox Che game wib oyoff aix P,5 
3 4 AU 

deterami ne the sptinum stsategiR4md fhe vah 

thesame. 
Row mNn 

/5T1 
maximno 4miaimax 

4t heNe ls no Aocdle point 3 
T 

C mn Teacher's Signature 



The ptim mixed slyaagies 

2 

and Sp by tven 

22 A2 

(autaa) -(ata 

3 1-2, 22 a12 

(qntaa) -( a12ta21) 

The va Ce game fv te Elayey P, s 

V 

(nta22)-(i2ta21) 
2 

Sr S J, * ;J. 
moaifie for m maching biased coins" 

me problem. The tmatehing pleyar s paid Rs f th 

Two Co uns turn bsk head md Re. f te coiy t uYn 

hen 
beh tals. The non- mafehing playev is paid Ra.? when 

two Coins dD ndt mafeh. Gtiven The choiee of baing 

ChR matehing r non-nate hing eloayR hich one mone 
th 
cheone om d wh twonla be ur stratasy ? 

Son: 7he pryoff mahix fav Ke maehin pleyar s t ven 

Non-matchiy (slayay
T 

ow min 
~3 -3 Matekiny ployer

T -3 
3 

Clmmn ma 
here no sacldle poînt 
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The Cptimum mix stratezie NeSiven_by 

4 
(an taa) -ata) 5 P2: 1-p 

2 a12 
2e1-9 Cau taan)-aiat4a) s 

The expectedyatraot tk gameU 
A 22 -i22 

Caut4a)- ta) 
S mateh 

nbn- malehn 

elearly tR would Like to be a nunenate hirgdayer 
OY mx2 GanRs taphienlsttnhon 2xn_ 

consdav py matrix 
Blyer 

2vwihou sae e 
n layer 3 

B B2 Bn pelat 
A A a12 ain ly A_ 

Az a21 a 
Lek lkoptimum oixed stratay fer ke playa4 

A A2 
whare Pt1 

s bue moves BB As ezpected poy E (P) 
B 

B 

E)=_autt2apaubtaa, Cl-A)
F2(P) =A2ptaa 2pa 2pit(-P) a2 8 

B En CP,)=ainbit42npa ain bt aanC-P)
Acodta to fhe maatl min cntenonfex mia ed 

Atratesy ames, plea Ashonld salrel-te Vn 
dpa b� so as o magRImize hia nimum 2xpedad 

Teacher's Signaluro. 



Thi may ba dne by platfirg ( expecad poy- 
tes 
the ghest feint en ta DwR 2aelopes fhes 

expecha (nes will ve Che mar 

pa f t. tha playay A as ol0 tk » m u m 

The two (inRs pairy Cha tha noximwm point leentig, 

two ctifiel mo ves st B Nich, Cozm bi ned w1 

two A *eld tho 2x2 matoix That com be Cne 
TH 

Co efezmine The optimum stalyies oE t two layan 

for th ozzin me 
Note Th mx2 mR) ore 

treatad m lasame tay 

The 

styogERines co7essndinj to B expechs ayet 
ma dt\ mexpectad payf ( layar Bg 

hage ihe (bwar oint onTh npp Ravelop a 

n ( ve (A 

Problerm: np hieadly 
)Slve fllowing 2 x4ame

playa B 
B B2 B3 

2 A 2 

plya A 2 A2 

A A2 Seln- clearly te game do s no pore a adde poinl 

mlxed stg) SA Let te play a A play (k 

Ptp l aa net B. 

8 Pe move )Aa ezpecleel paoff E; (P 
heye 

E Cp) = 2pi+ p2 = 2 pr t -P)= bi * 

EaP) Pito þ2 = Pi 
E3 COD opt3 3Pit3 
E4 P) 2b+2 P2 = - 2P +2C-P)=- 4Pt 

8 

B2 
33 
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Ax Axis2 

"H's (te max min Chighest) sint 3 

Ba Um bwex en velop wich LS 
2 

IntersRc ion cR two lines B2B4 

playax B 

he e1ginal 2xA9ame boils| 
dawn The simpley 2x2 9a me 

moves caly BaB; 

maximin 

play'eB 
B 

lowe 
3- 

playeAALL 
2element 

Cotumn) 
(1element 
Colmn) 

Azo 2 

The Dptimumstxatezea fr A B 

S T Ar 42 7 
SRven by 

T8 B4 
L 2 S here Ptbast 

PrR2-o 

C+)-(-240). 
2 2--2) 

C42)--2+0) 

V X 2- Cox-2) 

C+2 -2to) 
A2 

Tae_ptimumstragy A Sa 

B B2 Ba B4 B4 
the Fh ptlaaustralgyfrBla S 4 

amå ta Rxhec6ed vabns_af lhe ame is V 
Aobtain the aphimal stzalesieA-for bolh prrsnsa the vame 

he 9 ame 

4 
2 

Toacher's Signature 
-5 



(8 

clery Th ven þro bl em e) nof PoMes 

mixd 

SolTior 
saddle pot nl. So let the playar play Tha 

B B2 straeg Sg Se wt ht 2 jainst 

playtrA 
A's pure movR ) B s expedtel bej°ff 

A E )= 1,-3,: 42,-3 

A E2C1) =31,t512 -21,t+5 

A E3 C,) - 1, +6T2 -71, t6 

ECL) = 421+i2 31,+| 

E5 C1) = 221t222 2 

EL) 

At 
As 

51,+0 12=- 5 

Play e 8 wis hes ld minimze his
manimum eRpected Pyoff 

His The (owesk p ornt on 

Ab 

4xis 2 
Axis 

4ppev 
ènvelop the upeY eVelop ,tshi ch s 

the tnersecon o ta Xin 

Az omd A4. So bla A 

w play onéhe t+wo 
mV Az A 

3 
As 

The lwhien ofosigind 
6x game e 
eduad to 2x2 gam 

poy 

2 

At 

-) 

B 
A 

Ab A2 3 -4 

AH -6 

(1 yae 
-Cel 

(nd value
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A A2 B Tf SA 
Sa 2 

Pa 4 

(341)-(5t4) r=FPa aa 2 

5 (3t1)-(5th)- 
V 3x|- 5x4 

S C3t1)-Cst4) 
AT A2 43 A4 As Asl 

optimum strateay fox A u 
S 

B B2 &Se 
ame V 

AL 3)Solve saphically 

alayev A |2 
play r B 

(L) 
payav A 

ley aB 
3 2 3 

4 3 2 6 

Play rB 
play rB plaqA 
3 4 3 

PlaytA 
-

2 
-2 

5 
3 2 

5 -4 

Dominance PoDpexty 
Some times one alhe oure BrafeGRseihey 

playeyis almays lhfRoY o alleast ene ef lhe 
yemanira ones heáApRTid Y&traRgtes axe somdd 

e minate th n i0Y nes clearly a playa Oould have mo incentive (i use nR ibvst1atea ohich aye
dominated by Anpea10Y enes Teacher's Signature 

N 



2 
eaes domi n ante, we Cm edhce The s 

straleares f he p matai ai x by deleting ko oe st afegi 

uch 

hich ome o mi nafed by oTkags 

*T each elemenfs in (he k" dD & (e pyt TS 
matsix Ca;) les (kom ov egw fo Te CuTespurdinq 
elememb m (ha h Tu TtW,we s hat k 
doma nated by ad per A nil naver choase 
tho kh w. So R de le he h auw Plchooing th 
e kh 7on) =O 
*f al elemeno oR ti C column u qxeey

or eg n t bAo CoTes fonaliy elemery in 

the h column, Cham k toluwmm lbmt naled by the 
Columnn2m e column remo VR 

payff malaix.

Domenaled w ov Clumn
may bdeleted t 

Yeduce (he ze te oy of mot vie whav 

offectin optml strategies.
* Moeli-fied dominanCe pooperty Lf me Conex 

(ne Combiaain soW dminates te C'"1w, 

fa ow wl be leleted Smiloav aTgu ments

follo w fr Colwrmns
Preblem: ) Twoiyma aume Conpe&eting for bnsine 

Ym m (o Eirm A S ayoff matix giver baow 

tAnde the Conditibm ha one frm' qain ahay 
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noa meium A keavy ad 
No adveiksing 

fArmA Meium advaxtiiny 13 2 5 

eavy adverlisny- 
enmol Sa gjeseptimum struees foy ka +wo f haf ouConn hayeof. 

Solulion; EsCluman is aminated oy 2 Colum. 
So eliminate firsh_Calumn 

82 Ba 
AT 

2 

A2 
Ag 4 

A darninated Ly 2ha 

Se elLminate a 

B2 B 
A2 

A 
This Teducad payof de net hae Sadd|e point 

Ihe optimumsfn tegie 
SA 

mixed 

A A2 A3 B B B3 

hane ptpat b3: iiti* 3 
Here PE0 1LO 

o-/44 
Pas 

C12t1)-Ci5t4) 

22 o-IS 
-7 

2te-ts x14- 

B B3 S AA AsSB Lo oab signéire 

Ci2+1O)-tistt*) 

Teacher's Signátúre. 



22 

Selve Tha, folooing z*ne layr B player B 

7 T 

3 2 

playe A 
T 3 

2 4 

8 

saddle point. 
olntn clely,k game has 

w s Xomin ated by Thir o -". remoue d 

2 3 

2 

8 

I Column CR deminatad by 3 Cslumn '.ve move 

CDlumn 

2 

2 O 

4 O 

None a e>0 w cowm ns) is dominate dby ofky 

DWS CColumms) but combinalion Caddtion) &v 
RmdVe 

( 
V 8 
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ha 
No Column Ls dmard by tke avkr 

3 4_C(urmn So remoVe 2 Colmn , 

8 
6 B2 B3 B4 Let S A A A3 A4 

4 
(seree 

pa a-co) 
-o 

Chts)+o)
y 4X8-oxo 

C4t8)loto) 12 

Sa A3 4 
S 

B B2 
aae. 

2 

th<rpectd ads Te same is V 3 

B2 B4 
A 3 

A2 2 

A -2 2 O 

4Page NNo 46&4 62 . 

T UNIT_ END 

Teacher's Signature 
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