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(a)

(b)

(a)

(b)

Consider the Hamiltonian function given by
H(xu,h,t) = L(x,u,0)+ 1" f(x,u,0),

where L R" <R" xW >N and /M xR =R - W

(1) Explain the reason of using the Hamiltonian function in handling the
control system.
(11) Decompose the Hamiltonian function to the state equation and the

performance index.
(iif)  Describe the optimality conditions that are derived from the
Hamiltonian function.
(15 marks)
Giiven that
L=2x"+x:+u’ and f (
(1) Justify the Riceati equation.
(i1) Deduce the optimal control function,
(10 marks)
Consider the control system

x=2x+u,

which minimizes the performance index
Lol g g
J = —'f (2% £ ) di
240

(1) Construct an augmented performance index.
(11) Judge the optimality conditions by using the variational approach
given that A(0)=A4(1)=0,
(15 marks)

Consider the performance index
Ty = ST+ [ 07 d
() =SS *EL(.\ Ful) di

with ¥ =x+u and u=—-Kx,.where ye'R and ne .

(1) Summarize that the cost to go on any interval ¢, 7] is given by

(§9]
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J(1) - §5(I)(.\‘(fl] .

State any additional information that is needed for Q2(b)(i).

(11)
(10 marks)

Consider the state and costate equations

Q3 (a)
. 0 1 [ 1 0).
X = X- A
5 2 L0 UJ
i 30y (0 5
—h= 'x+‘ ]}..
0 2y L 2
(1) Define the homogencous Hamiltonian system.,
(11) Determine the cigenvalues of the Hamiltonian matrix.
(14 marks)
(b) The Hamiltonian matrix
"2 =l
=
-3 -2

has cigenvalues g J7 and it —J7 . With knowing the cigenvectors vy

and vz, an analytic solution to the Riccati equation can be given by

S() = Oy, +n,(O) oy, + w7 ()

where
vl 1)
denfF DipulT

15 the matrix of cigenvectors. Conclude the analytic solution to the Riccati
cquation given that

S(TY=0, V(T') = —wiiwy, and V(@)=e TV (T)e T,
(11 marks)

Q4 Consider the control system

Vih 1) =3 (k) k),

with x(0) =1, which minimize the performance index
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1 2y < 2 2
./—;.\'(D) 4:2(1().\' Lt )

- & k=0

(a) Express the Joseph stabilized version of the Riccati equation.
(b) Calculate the sequences of the Kalman feedback gain.

(c) Compute the feedback control sequences.

(d) Predict the minimum value of the performance index.

— END OF QUESTIONS -
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(3 marks)

(11 marks)

(8 marks)

(3 marks)




