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“THe HamiTon)- SACoRI- BelmaN EQUATION
('\'He HIR €QUATION).

Def 60 (Hamilton-Jacobi-Bellman Equation). For a continuous-time
dynamic program , the equation

[ = rrégw {c (x,a) + J:Li(x) + f (x,a)dLi(x) — aLi(x).} (HJB)

is called the Hamilton-Jacobi-Bellman equation. It is the continuous
time analogoue of the Bellman equation
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LINEAR. QUADRXTIC ReGULARIZATION  (eomiwvon Time)

Def 62 (LQ problem). We consider a dynamic program of the form

T
Minimize f [x:Ox; + a;Ra;] dt + xrQrxr (LQ)
0
subject to % = Ax; + Ba,, t e R,
over a; € R", teR,.

Here x; € R" and a; € R". A and B are matrices. Q and R symmet-
ric positive definite matrices. This an Linear-Quadratic problem (LQ
problem).

Def 63 (Riccarti Equation). The diff erential equation with
Alt) = —-Q-AB)A-ATA() + A®O)BR'BTA(t) and A(T) = Qr. (RicEq]

is called the Riccarti equation.



Thrm 64. For each time t, the optimal action for the LQ problem is
ar = —R_lBTA(t)xt,

where A(t) is the solution to the Riccarti equation.
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