
8 Nor 2024 Game Playing Using Multiplicative Weights

Announcements · Remaining workbad in6820.

i . Prob Set 4 - to be released tonight
Due in 2 weeks.

ii . Final project- sen upcoming Ed post
.

One during exam week.

a
ho-player zero som game is given by

two fint) strategy sets

[n] (Player 1)
[m] (Player 2)

and a "payoff matie
: U.

If P1 chooses i [n]
,

P2 chooses je(m]

P1's payoff is usj
Es payoff iswij

Each player aims to maximize their payoff.

E Rock-Paper-Scissorsi
n= m = 3 I210 -

3 - 1 I j



A mixed strategy is a rector of probabilities

pe/A([n]) or gz/([m]).
9j6 VjPl 1957

The expected payoffs for 17 and 12 are

· pigi wij and pigs (wij)

Ug - pug .

We
say P

is a best response to g,
peBR(g) / if pug=maE

Similarly geBR(p) o jUg=miY
&

P and g
are an equilibation if prBRIg

and g(BR(p) .

von Neumann's Minimax Theorem for all SPESGs

with finite strategy sets,



min max fug =

ma mi Plyo
Furthermore if ,g

↑
are such that

mir* Ugh = masde"ug*]
P

then (, g
*) is a mixed equilibrium.

Should be "obvious" that

mir ma pilg > mas on Pyo
To prova LAS I RHS it is necessary
and sufficient to show

vg max pi
?
max minl

That holds by Up phys, min pilg,
For the remuse inquality

mij ma pilg man un pily
we prevent an algorithmic construction.

OAbervation1 .

UN minimax relationInvariant under

adding a constantt to all entries of U
.



WLOG u > 0.

oevation 2
. Also invariant to scaling

.
wow Ouj1 Vi

,j
.

Advent the perspective of column player,
repeatedly playing the

game against a

now player.
Pt

In round to of now player chooses it,
colomm player experiences Loss Mich= Wit,j
if they chose jelm).

Organize these losses into a sequence of
ractors I = liv. : like . -

·
Colum player using HEDGE

, algorithm
would choose

sequence of mined

strategies g ., 92 .. -- , g+ -A[m].



Row player chooses # BR(gy)-

2 z
= + (g +

g
+ . -

+g)
Egup = EU
= [(ly - gt)

=> F((+s)ming) + ]


