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Plan for Today

. The Dynamic Programming Algorithm (DPA)

. Deterministic Systems and the Shortest Path (SP)
. Infinite Horizon Problems, Stochastic SP

. Deterministic Continuous-Time Optimal Control
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Overview

. 9

N
- A 3

Q3oL

- & 3

_ta
< ,.E
13
fl‘“éé\ﬁ‘
QR““ﬁ
T m e
£fa v
= fil =24
e

m ke States
rbcus Sf' S?«‘;—: 'H/V ’F F"‘
Mﬁ J6—1=

ddrarmnistic S'f‘oc\ﬂ ostic

3/11



Dynamic Programming Algorithm

System dynamics:

Xk+1 :f&(xk,uk,wk), kZO,l,...,N—l
time varying
Cost: Bstek
N-1
gn(xn) + Z gk(Xk, U Wk)
k=

DPA: 5 /2"»-"
In(xn) = gn(xn), ; % @ 1"

Je(x) = min B, {gr(x, uk, wie) 4+ Jig1 (e (X, uie, wie)) }
ur €Uy (xz)
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State Augmentation
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Shortest Path Problems
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Shortest Path Problems

Viterbi Algorithm

Kndrew Vterlt (1T63)
C_DHA/ 6 SM, 5§02 1] (U{r—r_LLSS law)

—Jacoclivu] convolicHow code .
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Stochastic Shortest Path Problems
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Stochastic Shortest Path Problems

Policy lteration, Value Iteration, LinearProgramming
Ex4:
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Continuous time optimal control+Determmistic

System dynamlcs x(t) :f(x(t),u(t)), 0<t<T, x(0)=xo
Cost: h(x(T)) + [, g(x(r),u(r))
HJB:

oV (t,x) N <8V(t,x) T

ot

0= min [g(x, u) +

V(T,x) = h(x), Vax. .
Ex §.
DPA:

In(xn) = gn(xw),

Je(xe) = min By, {gr (e, wie, wi) + Jig1 (fic ok, i, wie) )
ur €Uy (xz)

N )f(x,u)], Vx,t € [0,T],
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Continuous time optimal control

Minimum principle:

H(xv u,p) =8 (X, u) +PTf (xa u)

) = PEOL) g,

b = 2O ODO) ) O

u* (t) = argmin,c; H(x™(¢),u(t),p(1))

Exb,7
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