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M a x M i n

Player Player

A - B
M x n

ma t r i c e s

multiple r o u n d s

Each r o u n d : Both players pick a n u m b e r from {1,2 , . . . . n }



M a x M i n

Player Player

(p) (q)

m a x player e a r n s a SCORE of Aij

m i n player i n c u r s a COST of Bi;

Termination
condition

ftp.ff
(Collison)
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i if i t ;Ai; = Big =

0 o t h e r w i s e
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Intuitively - h ow to w i n a RUC game?

M a x player w a n t s M i n player w a n t s

t he game
to last long. / t h e game t o end s o o n .

↗
good for duration

④X 1. Pick a l l actions uniformly a t random

2 . Play high-scoring m o v e s m o r e often

↳ good for s co re



NASH EQUILIBRIA
-

Tw o player single-round games

(x!yᵗ) i s N E i f BOTH of t he following hold:

∀ x e X , f. (x,y') ≤ f. (x!y') (no benefit ✗'→ x)

∀ y e y , f, lxty) ≥ f,/×! y') (no benefit yᵗ→y)
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NASH EQUILIBRIA
-

Tw o player single-round games

An : = {RER ! I ✗ i t . . . + x n = 1}

Let A . B E Rm" and ✗ = ] = An .

f , (x ,y) = ✗"Ay and falxy) = ✗ By

A Nash Equilibrium always ex i s t s .
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2 -

*µ N E always ex i s t s for R U C games µ
Indt reasonable

assumptions

abou t A and B .



N E for R U C games
-

2 -

*µ NEalwaysexis@tsforRUCgam.es µ
⑤
Fmostunique.fi#reasonableassumptions

abou t A and B .



stationary

N E for LRUC games
-

Let ✗ C-An. The stationary strategy × :

I n each round. pick a c t i o n i w i t h probability X i .

(Actions a r e picked independently i n each round)

SRUC games u s players c a n only play stationary strategies.
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(Detour) Perron-frobeniustheor.me

Let M be a n irreducible ma t r i x w / e n t r i e s i n No.

1. There i s a unique eigenvalue * ∈ Ryo

wh o s e abso lu te v a l u e i s bigger t h a n a l l other eigenvalues.



(Detour) Perron-frobeniustheor.me

Let M be a n irreducible ma t r i x w / e n t r i e s i n No.

2 . There e x i s t un ique ve c t o r s U .V E Rio S t .

[ U i = 1 = [ V i and

Atu =
At-u and A v = I . v
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when A E B a r e IRREDUCIBLE .
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M a x
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Player When do A.B have
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◦
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"

prob. distributions?
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w h a t a b o u t when they a r e not?
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Let A,B be S .t . ∃ i ≠ j where :

Player
•

i

#%

i

%#

M i n
◦

0

"
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A B
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⚠

i

##

i

#%

M i n
◦
°
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-

A B


