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HW # 1

(1) Derive formula (1.99)

(2) Show that y(t) = E2,1(t
2) satisfies y

′′ − y = 0.

(3) Use the mlf Matlab function to plot E2(t
2), t ∈ [−2, 2].

HW # 2

(1) Let f(t) = t
√

2. Does f ∈ AC2[0, 2]? Justify.

(2) Let f(t) = |t|. Does f ∈ AC[0, 2]? Justify.

(3) Show that
lim
h→0

nh=t−a

∆−2
h f(t) = I2

af(t), t > a.

HW # 3

(1) Let f ∈ C[0, b] be such that Ipf , p > 0 is constant on [0, b]. Describe the function f .

(2) Find the general solution u ∈ C[a, b] that satisfies Dpu(t) = 0, 0 < p < 1, and
t ∈ (0, b).



Exam 1

(1) Show that if f ∈ C1[a, b] then Iα
a Dα

f (t), 0 < α < 1, is defined and it is equal to f(t)
for all t ∈ [a, b].

(2) Consider the equation

D
3/2
0 u(t) =

√
t, t > 0.

(a) Find the general solution.

(b) Find the general solution which bounded at t = 0.

(3) Consider the function

f(t) =





1, 0 ≤ t ≤ 2,

0, 2 < t < T.

Calculate Iα
0 Dα

0 f(t) and Iα
0

CDα
0 f(t), α > 0.

(4) Calculate D
3/2
1 [t (t− 1)1/4].

(5) Show that if f ∈ C1[a, b] then

I1+α
a Df(t) = Iα

a f(t) +
f(a)

Γ(α + 1)
(t− a)α.

Exam 2

(1) Consider the equation

D
5/2
0+ y(x)− λ

y(x)

x
= f(x).

(a) Supplement this equation by the appropriate initial data when

(i) D
5/2
0+ = RLD

5/2
0+ ,

(ii) D
5/2

0+ = CD
5/2

0+ .

(b) Solve the homogeneous problems by reduction and successive approximation.

(c) Solve the inhomogeneous problems.

(d) Determine 3 linearly independent solutions and find their Wronskian.

(e) How do we use the Wronskian to prove that these 3 solutions are linearly inde-
pendent.

(2) Consider the equation

2 D
3/4

0+ y(x) +
√

3 D
1/2

0+ y(x) + π y(x) = sinx.

where Dα
0+ is the RL-derivative.

(a) Solve the homogeneous equation using the Laplace transform.

(b) Solve the non-homogeneous equation.



Final Exam

(1) Solve the problem

Dα
0 f(t) = 2, 1 < α < 2, t > 0,

I2−α
0 f(0) = 1, Dα−1

0 f(0) = 0.

(2) Let

f(t) =





0, 0 ≤ t ≤ 3,

1
Γ(α+1)

(t − 3)α, t > 3,
α > 0.

Calculate Dα
0 f and Iα

0 Dα
0 f for t > 0.

(3) Use Laplace transform to solve the two equations:

D
1/2
0 u(t) + 2u(t) = 0, and CD

1/2
0 u(t) + 2u(t) = 0,

t > 0. Comment on the behavior of the solution of the two equations as t → 0+.

(4) Use the power series expansions to show that

Iα
0 eat = tαE1,1+α(at), 0 < α < 1.

(5) Solve the equation

Iα
0 u(t) + u(t) =

√
2, 0 < α < 1, t > 0.

(6) Find a particular solution for the equation

x5/4D
5/4
0 u(x) + x1/4D

1/4
0 u(x) = f(x), x > 0.


