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How A and B will play?

Before we proceed with the proof, an important theorem from topology…

Remark:

𝑥 is called a fixed point of 𝑓. Uniqueness is not true!



Intro to AGT

Proof of existence of NE

Gain if 𝑖 were to 
switch to pure strategy 
𝑠𝑖 instead of mixed 𝑥𝑖



Intro to AGT

Proof of existence of NE

Gain if 𝑖 were to 
switch to pure strategy 
𝑠𝑖 instead of mixed 𝑥𝑖

For RPS



Intro to AGT

Proof of existence of NE

Gain if 𝑖 were to 
switch to pure strategy 
𝑠𝑖 instead of mixed 𝑥𝑖



Intro to AGT

Proof of existence of NE

Gain if 𝑖 were to 
switch to pure strategy 
𝑠𝑖 instead of mixed 𝑥𝑖



Intro to AGT

Proof of existence of NE

Gain if 𝑖 were to 
switch to pure strategy 
𝑠𝑖 instead of mixed 𝑥𝑖

Fixed point always exists!!
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Proof of existence of NE

So finding Nash Equilibria is

like computing fixed points! Can it 

be computationally hard? YES…



Zero-sum Games

• 2 players: Row and Column

• 𝑛,𝑚 strategies available

• Payoff matrix 𝑅 of size 𝑛 ×𝑚. 
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Column gets at least -1/7!
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Since zero sum (
𝟑

𝟕
,
𝟒

𝟕
), (

𝟐

𝟕
,
𝟓

𝟕
) must be a Nash equilibrium!!

Next lecture LP duality to get NE and minimax theorem!


