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Solve the following optimal control problem

1
Minimize: / u(t)? dt
0

The Boundary Value Problem (BVP):

The optimal control u(t):

The solution of the BVP:
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Study the following constrained minimization problem.

minimize f(z,y,2) = z +y* — 2%, subject to T =z, x>0,

KKT system of first order condition:
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Solutions of KKT system:

x:OJ 9207 ZZO: A:_17 /~L1:17 /’LQ:O
rx=1, y=0, z=1, A=-1, w=0, p=1
x=1/2, y=0, z=1/2, A=-1, wu =0, p=0

Discussion of the stationary point: x =0, y=0, z2=0, A=-1, u =1,

po =0

0
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Solve the following recurrence
Tpr1 = Yr + 1, xo =0,
Yk+1 = ka - 17 Yo = 17

Z —transform:

2(¢) = Q)+

W) —¢ = 22(0) — —

Solution in Z:

2
G-2+2 20 ¢
(-2)¢-1) -2 ¢-1

y(¢) = ¢

Solution in k

neo= =V SR

e = (—V2)F+ (V2 -1,
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Solve using Laplace transform the following boundary value problem
2"(t) + y(t) = 1 — cost
y"(t) — 2" (t) = cost
z(0) =1, y(0)=1, x(r/2)=0, y(r/2)=1
Suggestion: Set A = 2/(0) and B = %/(0) then using Laplace transform compute A and B which satisfy
the boundary conditions.

The Laplace transform:

1 S
2 A _ Lt 5
s?x(s) s+ y(s) P S
2(s) — B — s A= 2
s%y(s) s*x(s) + 211

Solution in s with partial fraction expansion:

3+ As’+ A— B B+s A-B
x(s) = = +
s2(s?2+ 1) s2+1 52
(s) s?+ Bs+1 B +1
S = —— f— - —
Y s2(s?2+ 1) s2+1 s

Value of A and B:

Solution in #:

x(t) = cost
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Compute the coefficients of the Fourier series of the following function:
1 for -1 <2<0
flz)=<0 for 0<z<1/2
1/2 for 1/2<z<1

defined for x € (—1,1) and extended periodically.

1h — f(z)
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Coefficients a; and by, for the Fourier serie:

a —§
074
0 for k =4m
—1 fork=4m+1
_ sin(kn/2) 1
W= =" T opr )0 fork=4m+2
1 for k=4m + 3
0 for k = 4m
-3 fork=4m+1
b cos(km) + cos(km/2) — 2 1
k= — —

ok o%kr | —2 for k=4m + 2

-3 fork=4m+3




