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NON-ZERO SUR CARES IN MIXED STRATEGIES

Me PPCA), W =P(B) pob. measure

E*(m,r) =S/A
x
44(a,b)duca)dr(6)

P (n, r) =SSAxisIB- -

G (Nash) All BI-MATRIXJames (ie. A $B

finite sets) have atleastone Nash Equil. in

MIAED STRATEGIES

If A =31, . .

.,m), B =71, . . . ,43

ICA) <t Am P(B) => An
e t xdiscute density 52-y

** ci, j) =(MA) in &*(i,j) =(MB)ij
-*(x,2) =xTMAy, EP(x,z) =x+MBy Frizz

A bilineon -- AntAn



Ass. of Nash thm, are verified (cent. +CoNcAvit)

-27Nash Eg. Ge (Am, An, EA,E)
Thim. (Nash gened) A, B comnect,2*,B (CCA+B)

=>the gamein mixed strategies has en equil

I as ha von Neuman..., see [Beessen]. B

-

DINAMIC GAMES:i.e. INVOLNING TIME.:

o repeated setitial genes
⑥ discrete-time gene↑

-o continuitime:differential genes.

2- person diff. Sames: Dyremical system

with contests of 2 pleyen:

y(1) =f(y(),a(e), b(-)) 1-t

I 4
y(t) =x control

A:RUXA+B -> I cent. 8 Lipiny unifin e, 6

T70 fixed a =
=5 ac.1:[0,5] + Amea. ce}

B! =(65):[0,T] -B meas. eb.

know!IUNQUEtejectory yly fixed aec, be B

y(e)! =yx(1;t,a(),b())



Payoffs:gA(t, 1, 9x1,b(1): =Ieq(yn),a(s),b())de +8q(y(t)
>(...) :=feb) --- (de +8(yt))
Ist plage wants to MAXRSEJA

2
Lo

L -
- L jB

Game is o-stum if JA = - 3B,i.e. If
2x ==eB 8 A

= =SD

other possible regolfs:

. INFINITE HORIZON
1 =0

t⑧gi: =So e,(y(1), 84), b(e)) é
t
ds i =A, B

· gewe with a TARGET: given te SIR"

tq(a).),b()):2 S win {s: ye;0,03) E2} iths
te

if=0I PURSUL-EVASION Y:(YA, BBIER**

S catalantee 2 =7y:4A =yB3
A =pursues -B => tx(2),s())
B =eroder

JA =
-

JB =

- 4
x(26) RUFUSISAACS -1954-6

-

agic URSS) Recol comp.

FUNDAMENTAL QUESTION:where ob I choose the

control functions?



1st try exa, bed - "STANDERD "CAME

(0, B, JA, JB) ·

It this an interestingmodel?

Expe CHASING GAME (Acchieppeste. (

P E

if =ae B,(0) n =4

yB =b =5,(0) .E
ja =- tx ,

JB =tx püs. -Ek! or Sum

v
=

=sEnt(as),31)) = d

54

it =infsup tx (e(),b()) =

+a

ae
to ta

Conclusion:the information hattern is Notrelistic,

mor interesting! We wenta better moolel!

-

Real Feedback actols for 1 fleyer (MARKOVIAN
STRATEGIES.)

&:Et, TIAR" -> A is ADMISSIBLEifI uniquesolut

* t, xof S &()
=f(y(),E(1,y(x) ext

y(H =1 *aqul,y(1) mas

Rmb::Ucrit:=inf 5C,t, ec3)I
ata

-

Als.: YES. Of
Hw.*meal



No Ictions.:UA! Io,TIRAfeedforesthe,
MB:Io,T] A+B feeds. Le 24pe.

Det. a pain (UA, "B) ofMEAS.LI feedbacks is ADMISSIBLE

ifF7, t y() =f(34),4p(1,y()),41,y(1))
IUN. solin itt

of I y(t) =x
Note 1H 4q(, y(0)) -- up),2(e)) measle

let. (n, upt) admiss, heir is
Nash quais for tosto

among adm. Feedb. Voice it

A
· UA is opt. For 1spe. it. 24player plays
i.e
/ ut netimizes. UA SACE,t,A,"
among

all
uA:("A*( is colmissible.

· upt is optimel to 24 pl, ifes uses not
I

MB maximizes UpH JP(t, 4*, 4p) among up!

Lupt,"B) isadmiss.

plan:build such Nash equil via a venif.thm.
1 plagen.

Pre-Hamiltocian:pofix, el + exx, al
param. X,P

For 2 players 2 pre-flain, with a premetersix, P,, Pe

-Aa,b;x,4,)i =P,of(t,2,5) +2q)+,2,b)

&P(a,b;x,Pz): =P2°f(x,9b) +e,(t,a,b)



Hypothesis #: Icontinuous fu. (n,"): RRR"
-> A x B s.t. Fx,,, Pe ERR"

static

(n,, *) (7,P,, P2) is a Nash eq. ofthe sane

(A, B, EA, IB), i.e.

u,
*
(XP, Pal Eangmextja, unaPr), X, pi)

=* (x, P., P) E argret(uter, R), b, X, P2).

suff-conditions for ass. A fromNash thm., ... see

lenne in the Notes
...

AHONe surp. I W, w, e
c' [Co,1, M4)

a +41, f(x,u,) +ea,, n) =0 inlte,) xR"

I E +4of,+eh,*) =0 11

a =n* (X, 4xW,, Px2) i =1,2

W,(5,T) =gq(x), W2(x,t) =8B(x)

&(,x) r (n,*(x,Dw,,t), Dw, (r,t)), n*(seme)) is e

poiz of admissible feedback. ->

such pain is Nash equil.far diff. gate (efads.)
Runk Ist.

eq.
is

-

2,
2++
nox (4w, of(*) +ef),a,n) =0
&GA

$24es, is



+ Paz f(x, n,*, 51
+eB(, h,,b) =0

2 H-5-Bequations, compted via us*,,*.

fot, duf. ((x,+,a): =f(x,a,nt,PWe,t))
t,e) =4A,a,)=1ste. is.

e

E2
+mx(4,w,f(x,1,2) +eq(x) =

I

w,(xT) =8q(x) a staerd H-5-B eg.

for Istpley...G2 epply a Verit theWith opecers

or time in o ke.

/See L.Notes, pf .... same as withoutt.... HW),

-> CA, PxW,, PxW2) is optimal feedbackfor a

if 2nd uses *(x,W,, PxW2), emoly hains

Cup,eC adwiss.
- Istatofbeing.

e Nash
· equil

For 2"plage; use 2nd
eq &24terminal condition

use verit. Hum with fixed I cue...(7, PxW,, P+ We) we(t,T) =8p()

-u is opt.... [L 2 wutof Nash, equil
⑮

-



APPLICATION:LINEAR: QUADRATIC DIFF. CAMES.

g =Ay +B,a +R2b AGRuth eeRRY,

4 y(t) =x
beMR*2

B, eMuxm, B2 eMnxmz
acleLo,], Rm1), bet( [0,T], In "2)

3*(x,t,a)b(1): =- Synstyles +1911236 +y()yH)
5Px,4911,61.)): =-yy ++gy)

M,, 9, 1, 2 eSym(n)

&8. Hyp. #bolde? nox IA $nx ?
9

-*(a,bix,pi) =p(A x +3,4 +B,b) - xx - 12 =

--laitArms ishn. oe unoe
MA

- B

& - -

-
-


