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NON-ZERO SUM GAMES (2-person

&A:AXB -Rpeyoffof1*player

&B:A xB tIR L
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Examples AkB finite. BIMATRIXGAMES.
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Def (a*, SE) GAxB is a Nash equilibrium (n1950-51)

ifFeeA (a,b7)< *(a*, b7

F6eB &B(a,b) =0 (at,b*)

it is not ocrement to deviate from cat,st) ifthe
other player des not deviate.

N.B.
-

E*+o* =0 then (at,SA) is a N. equil)
itis a scobblepoint for (A, B, A).



Another possible motion of"Solution"of the gene.

Uses MAXIMALITY W.1.4. partial oble in R2
Bot.

Det. NER Is PREFERABLETO YER2 iX>y)

*,47,, X2 y, and atheastone?is 7. STRIC

D. PARETO OPTIMUM (1896) is (at,67): there is

NO (a,5) preferble to (at,67), i.e.,

(I*,EP)(a,b) > (**, IP)(c,b), i.e.
(a7,37) s.t. A (0,5):

(04(2,6)1(a,5) 02 E
........

I "(2,5) > IB(a*,b) ------

Rubs&*+EB =0
it all (2,5) ane Pareto optime!

Ruk 2 *JeJo, 15fixed, if de+(-))I hes
-

a not at (at,57) => lat,st is a Parete optimum

(then they existif A, * ECLAXB), ABcompact).
EB

Graphically: A :Set discute
X A

image of(**,) -> %...
X X X

X

I CIA

j



Ente parete 0 PTRA.
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a
RAND Corporation

Exampest The PRISONER'S DICEMMA C ~49 Flood I-

2 thiere, are accested ~ 52 Tucker

can collaborato or not

B The UNIQUE NASH EQis
C A

-I -I 2,)
C -ï

-

A -6 0

-

② -I
N -I -I

MB. (84 + e4)(, = - 12 =min (8+EB)

Nash
eq. MODACS

StRNONCoopRAT
e

IB
PARETO OPTIMA

--

(N,C, CC, N), CN, a) are P.OPT.
1 - j -6)

6I(2,C) is Not.

Emplez (Annslace) 2 surahowers

C :keep a conventional aceetel.

A ·build e nuclear ausemal.



B

·
CNN) is the unighe

NASH EQUIL.

-angwic(**+IP (

=>> achs race

MAD=MUTUAL ASSURED DISTRUCTION

--

Exampleb "Chicken zun"
-

America a raffiti 1973

E-P-
T =tuch

-

T
0

-

3 S = stright,
A

0 -2

-

-2 -10 (T,51, CS,i) are 2
-S
3 -10

wash equil

o NOT UNIQUENESS.

·No Notion of VAWE. (**EYH.$) I
(I*I (s,T/

o NO ENCHANGEADICITY

Emple welfare game [Baneon]



unemployed search notsearch.

HW:No

state t NASH EQUILIBRIA

-

Examples of genes with a CONTINUUM Of STRATEGIES

A,B closure ofbowed open sets

&4, B =c(AxB). RAK:A,BI Connect INTERVALS

(c*, b) eAx B WASH Ea. (*,67)=0
↳cat,) =0.

Look atlevel sets of otts o"

Sutte +(*,5) =(0,0) =(7,3)

=>((2b):*(a,b) =Ita7,57)) is a c'anre locally,

eg. (XIt, y(), te7-2,2T, 190) =aF,y(0) =5.

**(xC+, yct) cast. - *x, INC +249(t) =0
26

ot to"o #
0

=>y (0) =0 ->the lover setoftat (at, b)

has horizontal tangent

Similar fa IB (H) =>x (0) =0 =>



the eareesets ofBet(aF, bE)
hos VERTICAL telgeht.

xI* =
22s1.

7
2

-- 0 84 =gA*
&B =cust ↑cardiolate Nash eq

I=IBA

Emple Conchot bloopsly model 1838

I Sorgensen-Zaccont:book olyn, games in marketing].

9,6 =quantity ofproductof2 frirms.
A=[0,M2], B =[0,M2] p

=price ofthe product.

Law ofdemand:p
=I
- k(a +b), bints ofperIso

#*(a,b) =a(Y -k(a +b) =1a -
k
-
kab

EP(a,b) =b(P - kx +b)) =lb -.hab- bibe

Look for cteJ0, M,t, bAeJ0, Met Nash eg.

2* =0 =1
-

2ka
-
kb 1 =k(2a +b)

Swa E =a =b

25 =0 =1 - ke -kb I =k(a +2b)

>

=>I =3ka at
=1 =b7



->(I) is the unique antiobte NASH E0.

in AxB, if*, M2.
It can be checked thatif

->-hold

then (**) is Nash eq.. B

--

EXStENCEof NASH EQUILIBRIA.

Hyp.:A, Bconnect, *, IPECCAxB)

Best REPLY MAPS:RA(b) = arghst*(a,3) (Fo

RB (2):augret o
P

(a, b)

af =RA(b*)
B. (at,SA) is NiEg.1=> S b

=RB(at)
(*)

AMULTIFUNCTION or (Set-valued map) is

F: E mxI AFINED point ofF is

*1x F(x) =E +*GF(x)

Then (at, b) is a N,E9. => Fixed point of

(a,b) +R*(b) xRB(R) = A x B A+B -> (A +B)

Fixed pt. is a* = RADbY), bF=RB(at) ct(F)12

(a*,St):

For existence ofN.Es. [Nash51], [Bee] use a

Fixedpoint. Le multif. (Kakuteni)



Otherprof: use just a fixed pt. thefor SINatE-VALLED

functions.

Bionwenthr. K (metral Compact shall ICONVEX /
e

I! KtK CNNvors=> Ifixept. I off, i.e.
E =f(F).

&

If NEX.n =1 I

k
=[0,1] -

>

I

15: Peve itfor k =[a,b].

The (Nesh 50-51) A.Bcompat conver, **, BECCAXB1. K

kbe B & +(a,b) CONCAVE

FaGA b 4 (c,b) CI

->I a Nash Equiliblinm.

Rak.IfI*=-IB getexactly vec Newman them

Proof For simplicity A, B IRR
-

Step2Ass. erI4,3), b44(e,3) strictY
CONCAVE =>R*(b) =(24(b)), RY(a) =(2P()).

Luna. 2A.B-> A, eB: A-B are continuous
-

# seen befor U.New,theB

Step.2 F(a,5) =(m+(b),eP(a)), k =Axiscompact
convet



F. K->K cont..Brouwer Firpt. thu. ED

:(24,5)tk:at =2(b),b* =eB(at) c)

Lat, st) Nash, equil 4 St 1 + 2.

Sep3:several core, 330

&4 (2,5) =041c,b) - cla strct. concere in e

I?(a,5) =0B(a,b) - =1612 ↳ ↳ in b

st2 => 7 (az,ba) N.eq. fe I, Is

#Yas,ba)?(16) = Ea,ba)- 1.92 a

&(a,ba) =I(a,)- IP(-2, b) - 5/6 6

Compaction ofAxis =i7 Entof:9- FEA,, -5*e
ah -8. =>

&*(a*, SH) 1E4(a,b*) ta

IP(a7,57)1(at,s) k6

=>(a*, St/ is N. E9. ⑰


