
LECTURE15, Apit 27,23

GAMETHEORY:DECAXB), A.B compactmetric spaces

MARGINAL FNS.: Emax(blo- mex(ab), gmingal:-min (eb)

Best response:R*(b): =angineto (9,5), RB(a)
=

agrin (a,B)

UPPER VALLE:Vt==min omax)=win mat (2, b)b

LOWER VALUE: vi =mexowinb)=noxmin (a,

Pp. V-Vt. If v=+GAMEhese VALUE.
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The VALUEdoes not exist!
--

Det ASADDLE POINT of thegene in La7,AtAAB:

FCE A I(a,5) - (a,ba*,) kbEB

EL A =B =t- 1,17 E(2,5) =b2- a2

E
b b* =a* =0 is - SAPALE



Ruh: (at,b7) is a
snobble =s

(S) maxEla,5) 1 gla,be)
amin olat,s

... I
at =R*(b*) b*cR/et)

/ET/S' mo+E, SH)=Eat, SH)=wnElat, b).

Ruh. Suppose *SRPare functions (single-valued)

RA:BtA, RB:AtB. (at,3*)
soble =2

at is a fixed pointof RFORP:A+Abecame

R4oRB(a*) =RA(67) =at

&b* is a fixed pointofRPORA,B - B. B

Def. SECURITY STRATRCIES. 1 It=min mybl
--

↓ I

is b7:v
+
=ymos), i.e., Sagmic ohot/)

fare player.
I
is S.S. fr 1s player itv=Imiat)&

i.e., ateamoxmin(a)
9

Ihm. The game has a
value i, Ia spolte point.

I "C"Ass.: Tat,5*) sadollept. Goal: vt =v-
-

v
-

=

n,win (2,6) - mint(a*,5)
=

no(a,St)b
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Rk at is a SEC. Six. fo 1stpleye. 4 btis s.Sfor 24

> Ass vt=r. Take at e SEC. Sir. fu A.

v
-

=gkin(t) =min ola,b).

Take bte SEC.STR. fa B: Vt=0Mxx (st) =max (2,57)

FaE A (2,57)2 +(c) =rEr - -wit,s)
-(a,s) tb

Fac =at,3 =3*
=E(at,st) =v+=v=E(c,s)

-" and

"

=

11

=>(7,3 =uk(S) hald,

=L (c*, b) a SAPPLEOT. B

comloryIf game
has a value =

(i) (at, st is a SaobbleEL at is SEC. STR fa 1S4

Sta a for 24

in (EACHANGEABILITY):If (2,5) is also a sadoble.

=(at,5), (a,37) are saobltee.

#ill see prof infum cis E

TAXTHEOMER of Van Neumann (1924)

Thm:A, B & vectorsheces, COMPACT I CONVEX, RECLANDI

I CONCAVE-CONVEX, i..e.,



S Fb,
e +E(-,b) is CONCAVE

ka, brE(,b) is CONVE

=>vt =v-, i.e, (A, B, I) hase value &aflest

One SADALEPOINT.

ProF:will be olone if AFARM, BIR":

R. Supp I Ce,., STRICTLY CNVE -> FUNQUE

e(a)B:E(a,r()) =minE(a)
=>RB(a) ={r(a)).

-IfIla,) is strictly cuvexFatA, Etc,Lema

A.B comp. Grex=12: AtB is continuols.

Ruck. Not the without anvexity
&1 e â se
w ! .

"

2(a,) 1 - rak

here e jumps to sightate! RB()

P1.Lemme aGA, anta GoA2:r(an) +2(a)
- 4 -x

Extrect any:2(ana)
-> 5GB Ci comfort.)
R-

=>aun,(ann)) ->I(2,5) k+0

La
kb (b) +(a,b) Ca



=( (a,b)I(5,5) kb =B

=> 5 =r(a) -- rann) -> erta)
2 -3

By the abitoniners ofan =>e(2n) + r(a)
mex.

A ottenem:Step 1 Supp. FaCA bHI(a, b)

isstrictly conver. Then tcJek) Coat.

E(a,(a)) =win Ila,3)

Step2 Take at SEC. STRAT. he 1stpe., i.e.,
vi =mohin(a) =gmin(at). b*.=r(at)

GOAL: (at, b) is a sadollept.

Note:I(a7,st) =min (at, 5) - I(,b) tb.
↑r(a) b

Remains the gol. I(at,HXIK, 34) UC.

Steps:Loke,epproximate atwith ageda+ dat (teo
Fixat A, det0,1] =1

-6

5)Emin(a) I Ghin(as) =

Ett.STRAt.

=I(2,r(r))) 2dHa,r())) +ry(a,r())
I Conc. in a

=> 6I(,r()) +(1 - d)Imin(at)

=>Squin(*)?1E(2,e(96)) 6 I -of



=- Emint la,
Use LEOA

-- Im=(a,67) Fa

&(a, which is the good B57.3

S4 Remove the strict convexity of6x35(3).

Fou simplicity here BLIRK. Fix 2x0:

I((2,5) =E(b) +a/b
is STRICTRY CNVEL

ins Fa

str os has a saddle point(ag, bal., i.e.

Fa Egla,) =Egla,ba) Esab) ks.

By compaction ofA,B, cnextect 2,407:

e
a,
aten ·-b eB.

↳ale,ban) Van Earnian) =Elanan)+selban

=I(n)+ Enlb s

24 2n+0(a,b) <t(at,sY -d(a,s) FS

(atst) is a SAPPLE · B.

Itamples 1:((a,3) =4,19) - 4(b)
-

4,, Y CONCANEIn EI, 19m => themapplice.



2.IMPORTANT:(2,51=aMb Medomzn

REACMRM,beBa". E is bilineo =>

1 ->

comp. 4Cvex
cent. I linea in a kins

=>I CONC.-COLVEX THM. is OK.

3. MATRIX GAMES A =41, - ,m3, B =77, . . . ,45.
-

ore NOT CONVEX, VIN.T. does NOTapty 4in

fact we know exemples withoutvalue

---

MIXED STRATEGIES. Loka/chomin a stockestic

instead ofdeterministic wey.

Def. Amixed strategy of2spleye is a heMA):=
= probability mannes oh A). ad for 24plager it is

2 -4(B) =) -...--aB).

Ex: dâ :Direc measure concentrated in aGA. C. e.

if57
·SCA Bal dals=)

its

PAA) ="Copy ofA". A =

pure strategies

Det (n,r) = =, (a,b)drca)
dr (6)

5: IP(A) > IP(B) +i.



N.5 (80,55) =xa,b) adca od (b)
=

-I(1,5) dice)=f(a).
=I # "EXTENOS" I from AVB to P(A) -IP(B)

fet. If Ivalue ofthe gene (IPA), ICD), 1) K

a soobble pt., they are called valuedeof

(A, B, I edStrategie


