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Game Theory
What is Game Theory?

. 2 or more competitors
. Zero sum games
. Discrete and continuous game theory

Applications of Game Theory

. Political Science
. Economics and Business
. Biology
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Differential Game Theory

Game Theory within a dynamicalsystem

Decisions of players determined by differential
equations for each player

The Homicidal Chauffeur Game

. Fast but clumsy pursuer
. Slow but nimble pursuee
. Can the Chauffer run over his boss?
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The Problem

Consider an openrloop problem with system dynamics
described by:

d
7G2)=( G2+ (e
coke Iif = X3 xzf — 15 pepst

The control satisfies the constraints—1 = u(t) =1 Vt =0

We want to steer the system from an arbitrary but
known initial point in the (X , X,) plane to the line
X1 = X, IN Minimum time.

X — X —d lorsomeaE R
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/ Solving the Problem

We want to minimize time so L(u) = fldt —F

0
We assume H exists with:

() =(x) -G

(27

With dual system:
pfl - (—Hxl) :( 0 )
pfg _sz o
For H=L,(u) + (p1,p2) - (x'1,x'3) =1 4+ p1x3 + pou

u*(t) will be our optimal choice for our control variable u.
u (t) = minH(t,p,x",u) = —sign(p,)
i
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Solving the Problem (cont.)
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Fig. 1. The solution of Example 2. The dotted lines denote lines of “‘equal time-to-go”’.

Dynamic Non-cooperative Game Theory (TBasar G.J.Olsder)
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Modifications
iosn 4 oERS 0T

system: equations
- Use the ending condition to
{ X1 =X2 coke

P , solve for constants
X iy § aieh
2 1 pepsl

Use continuity to solve for
remaining 2 constants

Graph the solution set by
choosing an ending time
and ending position



N

Modifications



