
A VL = 7y + 3Ya =  7(1/6)  +  3(5/6)  =  11/3L

A Va = 2Y, + 4Y, =  2(1/6)  t  4(5/6)  =  11/3

E l V
L

= 7x, + 2x =  7(1/3)  +  2(2/3)  =  11/32
B V

2
= 3x, t 4x =  3(1/31  t  4(2/3)  =  11/32

A VL = 7y t + 3Y =  7(1/6)  +  3(5/6)  =  11/3z
* A Va = 2Y, + 4Yl =  2(1/6)  +  4(5/6)  =  IL/3

A = lx ,, x2) = (l/3,  2/31

3 = (Yl, Yzl = 0116,  5/6)

v  =  1113 = 3.6+
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194 &mlasusalan;
Y

IXM&%?&~~J  B [(B's optimal strategies: Cy,,y,,..,,yI)l  &r
, 9

Cl 1 “’ 13 Ccof PI,xn nxn

11 Cadj PI I- l-‘XD nxm

1

llatr dlYil~lflSJ  (value of the gamer VI &I:

v = CA’s optimal strateg iesl ,XnCPl

[

B'SDYrn

optimal

strategies

4 (F&i:

1 nx,
Cl 1 0.’  11 ,x~  Cadj  P I r 1 -mxm

1

:.

i l- DIX  I

adj P = adjoint  matrix P

cof P = cofactor matrix P

IPl = determinant of P
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VWilJ  3.17: vll4lJwa~aYunllYaJ A (A’s  payoff matrix)

P= A 7

12 11

B

cof P =

[

4 - 2 I c o f  P  =  cc,Jl,X,

-3 7 1 C id = (-lJi+’  Mi,

UW adj  P = 4 - 3

I

t adj P = Ccof PIT

-2 7

ah :



rcLd
naen8nnnanua9  A =1 .

(A’s  optimal strategies)

cx xpl  =1

=

ravd
niwnfmmmm~ 6 =3 .

(B’s  optimal strategies)

[Y,  Y,l =

=

lkio Y, =

URI Y, =

c2 41

C61

C2/6 4161

Z/6 = l/3

4/6  = z/3

Cl ld -: -r I
Cl l’ r -: -; 1 [ : 1

El 51
C61

Cl/6 5/61

l/6

5/6

(value of the game)

I:  l/3

2’37 [ ‘, ,” I [ ::I 1



v = Cl113 11/31  l/6

r I5/6

z 11/3

= 3.6t



Wr375 3 . 1 8 :  RWlJWamaYUnuUaJ A (A’s  p a y o f f  m a t r i x )

I

nafyffua3 A\nzi(lTlfl(uaJ  6 B B, L a

A 7 3
1 ”

A 2 4
1

I I

B BL a37 3

2 4

’ G a b r i e l  C r a m e r  R.N.  1 7 0 4 - 1 7 5 2 ,  &~l$a:UE&



ihia

X tx = 1
L 2

x = 1-xL 1

i9Eu  rEaunud7 x, luaun?sG*aa&iPa$  win’:

7(1-xz)  + 2x = va

3(1-xa)  t 4x = va

7-5x = v
1

3t x*  = v

-5x - v = -7
2

X -v  = -3
a

i



V =

I -7 -3 -1 -1 I
I -5 1 -1 -1 I

4/6

213

-5 -7I I1 - 3

-5 -1i I1 -1

2216

11/3

l-x
a

1 - (2/3)

l/3

:unuh  x2 = 213
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A 7Y = vL L t3y 2

A 2Y
a L t4yz = v

wio

s R u l e ) ?I fl:7’

t 516



I -4 2 -7 -2 I
URIS V =

I -4 2 -1 -1 I

= 22/6

= 1113

llm91n y,
= 1-ya

Y
.; 3 in",{!, Y = 1 - (5/f-i)L :unud? ya  = 5/6

I]StNlN  3.6+  iiUlOS





917713  3 .19 :  AlT7JWamaYunuYaJ  A  (A’s p a y o f f  m a t r i x )

nafo&d~4  A\nafinfL  B ,i B . . . B
9 . 1 n

A P P . . .
L I L ,I P L”

A P P ..,
* II a2 P I”

i i i i i i !

A P P . . .
I ml Pr&z nn
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x 2 0 (1=1,2,...,ml
i

m

X +-*.-l-x =,1x.t + x* m I
i=l

B L PIIX, + P x +-L-t  P x = v2, 1 =I,  al

B a PL2XL  + P x +-a-t P x = vaa 2 ml  m
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~........

B n Pl”X, + P x +***+  P x = van a St”  m



PL,X + P +.*a+  P x >v.L 2 IX2 ml, ml

P,*x,tP  x t...+  P x 2 "
21 2 , n* ul

. . . . . . . . . . . . ..*..................o.

P,"X + P anKz t-.-t  P xI 2 vrn" m

x t X t . . . t x = 1
L ? n

Pl,X, t Pl,Xl +*0-t  P_,x 2 VWI

PLIX‘ t P x +*e*+  PmaX21 2 2 vm
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a

P‘"XL t P x +**a+  P x 2 van ? mn nl

l/v = x’ ’ t
I

Minimize tx .**+  xL 2 n



s u b j e c t  t o

’ + Pa,x,’
I

p,lx -b--Q+  P xL m1  m 2 1

pLlx L ’ -k PZZXZ’ +..a+  Pmzx  ’ 2 1m
.*.....,.........*  *..................*.

P‘nX L ’ $ PnnX2’  +***+  P x ’ 2 1nn I

and
I  I I

X , t x2 ,*..,  xm 2 0

Minimize

m

l/v = z XiJ
i = l

m

s u b j e c t  t o z PidXi’  2 1 Cj q 1, Z,...,  n)

i=t

and
I

X i 2 0 (i  =  1 ,  2,...,  m)



and Y,'9  Y,' ,**a,  Yn '2 0

Maximize
n

l/v = IyIJ
j=l

n

s u b j e c t  t o I P,,Y>’  s 1 (i  = 1,  2,,**,  ml

j=l

and
.

Y,’ 2 0 (j = 1,  2,.,.,  n)
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WI-773  3.20:  fl~579wanauunuyaJ  A  (A’s  p a y o f f  m a t r i x )



B 2 3x,+4x z 2 v

B 1 4x,+5x a 2 v

,



.

Hinimize l/v = xJtx’L a

s u b j e c t  t o

and X L ’ 2 0, x ’ 2 01



l/V

S
t

s
a

I
X

2.

l/V

I

X
1

s
a

I
X

*

c o n s t a n t s
I I

X X
L 2

7 2

3 4

4 05

constants
I

xI 6
3

l/5
I

l/5 t/5

--_- +-------------

-315

-l/5

l/5

cs27/5 2/;

-l/5 4/5

-4/5 l/5

c o n s t a n t s S 5
L 3

2/9

- - - -

l/9

-219

l/9

l/27 5127

--------_---

5 / 2 7 -2127

-l/27 0 22127

-4/27 7/27


