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Exercise 56

Solve

max
T−1∑
t=0

− 2

3
utxt + lnxT , xt+1 = xt(1 + utxt), x(0) = x0 ∈ R+, ut ≥ 0

Exercise 57

Solve

max
3∑
t=0

(1 + xt − u2
t )

xt+1 = xt + ut, t = 0, 1, 2, x0 = 0, ut ∈ R

by using
a) dynamic programming,
b) the maximum principle.

Exercise 58

Solve the infinite horizon problem

max
∞∑
t=0

αt(xtut)
1−γ, xt+1 = xt(1− ut)b, ut ∈ (0, 1), t = 0, 1, 2, ...,

b, x0 > 0, α, γ ∈ (0, 1), αb1−γ < 1.

Exercise 59

Consider the Macroeconomic Control Problem in the introduction of Optimal Con-
trol Theory. Solve the problem for ’xT free’.

Exercise 60

Solve the control problem

max

1∫
0

x(t)dt, ẋ(t) = x(t) + u(t), x(0) = 0, x(1) free, u ∈ [−1, 1]


