
Department of Mathematics, KFUPM
Fractional Differ€ntial Equations

Comprehensive Exam (T232)

Duration: 180 minutes

Student Name: .........

Instructions

. Seven Problems only: Select 44y seven problems that you feel confident about

solving. Only the first 7 chosen problems will be graded.

. Separate Sheets: For each problem in the exam, use separate sheet ofpapers to write

down your solution.

o Labeling: At the top of each sheet, clearly write the problem number.

o Order: Arrange the sheets in order according to the problem numbers.

. Points distribution: the maximum score is 70 points, l0 points for each problem.

1) Compute 'otf,O < q <1,t > o,for

f@={l-,, iii
2l Let f e Lr(a,b). Considerthe Riemann-integral of ordera > 0,

(rt-Du,)'= #fU - x)o-1l(s) ds, x < b.

Show that lff-f e ACla, blfor a > 7.

Let/ € C[a,co) and 1 < a ( 2. Showthatu e.4C[0,co) is a solution of
,D&u(t)=f(t), r>0,

u(0) = uo' u'(0) - ul'
if and onlv if u is a solution of the problem

u'(t) = $-1f (t) + u1,

u(0) = 1o'

4) Solve the Cauchy problem

'D\/'Y(t) - aYG) =0, t > 0,

Y(0) : 1, Y'(0) = 0, Y"(0) = 2.

a 1 2 3 4 5 6 7 8 Total
Max 10 10 10 10 10 10 10 10 70

Points



5) Prove the following identity or show it is not correct,

RLDtlz RLD3|2 Ed(x) - D2Er(x).

6) Calculate the following derivative,

cDt@-t)q, x>t, o<a<1.

Hint. (z + y)r = Lf*(i) t-ryk , lxl > lyl.

7) Use successive approximation to compute ur(t) and z2(t) only for
cDtu=t+u2, 0<a<1, t>0,

u(0) = s'

8) Letu e C1[0,r], r > 0.

(a) Show that for a e (0,11,

, Dffuz(t) < z u(t) .ogu1r; <= -|, /'l'%$plQ a, > o

(b) Give a function u such that $D{u2(t) = Zu(t) 'Dtu(t).
(c) Give a function u such that $Dfuz (t) <Zu(t) 'Dtu(t).

(Hint. Consider u (t) - sB1

Formula

ttRLDtf (t) = r(t) -i:!-!9- ,"-r

cpal=RLDtk 
L+Po-r-]

s- ?E
E",p(z)= L..rt*n

.a-B
t{t9-teo.r1s,t"1) =;=, L[t) = 11'

LUtf @l = s-dF(s)
n

L{^' Dt f} = s"F(s) - ) sk-' (Df-kl)(0)
k=L
t-7

Lt, D& f) = s"F(s) - I s"-k-l(Dtl)(o)
i=0


