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1. Some background results for LQ control of SPDEs with additive
fractional Brownian motions

Linear equations with a Volterra type Gaussian noise

Some examples of these Gaussian noise processes

Solutions of linear equations with state dependent noise

Controlled linear equations with state dependent noise

Finite time LQ control with linear feedback controls

Riccati differential equations

Optimal feedback controls

Infinite time horizon optimal feedback controls

W oo NUThAWN

Joint work with B. Maslowski and B. Pasik-Duncan
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A Motivating Example from LQ Control with Fractional

Brownian Motion

dX (t)
X (0)

(AX (1) + Bu(t))dt + CdBy (1)
X

(Bu(t), t = 0) is a fractional Brownian motion in V with

He (%, 1), B L(U, H), C € L(V, H), Ais the generator of a
strongly continuous semigroup

Admissible controls denoted U are all progressively measurable
processes in L?([0, T] X Q, U)

J(x, u) = 3E ROT(< QX(s), X(s) > + < Ru(s), u(s) >)ds
+1E < GX(T), X(T) >
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Optimal Controls

An optimal control e without a measurability condition is
€(t) = gRR 1B*P()X(t) + (1)

@(t) = [ Up(s, t)P(s)CdBHx(s)

and an optimal control u” with the measurability condition is
U(t) = -RIB*P(t)X (1) + w(t)

w(FL) = Ele(MIF(V]

= g5 t-h DY e, gR()CI)S)ABH(S)
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Stochastic Evolution Equations

(A()X (1) + B(HK (t)X (t))dt + o(t)X (t)dB(t)

Xo

dX (t)
X(0)

where X (t) € V a real, separable Hilbert space, (B(t),t=0)isa
real-valued Volterra-type Gaussian process, (A(t), t 2 0) is a family
of closed, unbounded operators on V such that

Dom(A(t)) = Dom(A(0)) and Dom(A*(t)) = Dom(A*(0)) for each
t € R: and the family generates a strongly continuous evolution
operator, B € Cs(R+,L(U, V)) and K € Cs(R+,L(V,U)), ois a
real-valued continuous function. The control is

u(t) = KX (1)

that can be described as a Markov type control.
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Noise Process

The noise B is generated from a Wiener process W as follows

R
(R2)  B(t) = oK(t, r)dw(r) teR.

There is a continuous version of the process B.

Assume that K(+, s) has bounded variation on (s, T) and

R
R3) 5 K|%(s, T 8)ds <
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