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THIRD SEMESTER M.Se. DEGREE (REGULAR/SUPPLEMENTARY)
EXAMINATION, NOVEMBER 2022

[November 2021 session for SDE/Private Students]
(CBCSS)
Mathematics
MTH 3C 14—PDE AND INTEGRAL EQUATIONS
(2019 Admission onwards)
Time : Three Hours Maximum : 30 Weightage
Part A

Answer all qguestions.
Each question has weightage 1.
2

1. Solve u, +u, =2 subject to the condition u(x,0)=x

9. Describe the condition for a first order quasilinear partial differential equation to have a unique
solution.

3. Let u(x,t) be a solution for wave equation u, -cguu_ =0 which is defined in the whole plane.

Assume that u is constant on the line x =2+ ¢f. Prove that u, + cu, = 0.

e

\
nmn P . ~ .
4. Show that ‘(]—J » n=1,2,3... are the only possible values for the eigen value problem
4

2
d~X
i

+2X=0,0<cx <, X (0)=X(L)-0.
dx”

o |

State the strong maximum principle of harmonic functions,

6. Consider the Dirichlet problem in a bounded domain
A= (xy), (x5 y)e Dyu(x, y)= g (xy) (v y) € 8D Then proe=ve that the problem has atmost
one solution in U"’l)m()(l)).
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10.

11.

12,

13.

N I pEE
Discuss the Green's function for the differential equati dx\" dx) LA

e C( 1 C '\ uatlon “,l ¢

real.

(8 x 1 =8 weigh

Part B

Answer any six questions choosing two from each unit.
Each question has weightage 2.

Unit 1

Solve the pde u, +3 2 3uJ, =2 subject to the initial condition u (x, l) =1+x

Find the canonical form of x2uxx — 2xyu,, + y2uyy +xu, + yu, =0 and find the general so

on the half plane x> 0.

Describe the Cauchy problem for non homogeneous wave equation. Also show that it hasz
one solution.

Unrr 2

Solve u -17u,, =0,0<x<mt>0

u(O,t)=u(7:,t):O,t.‘<0

0,0<x<
u(.r,()j:/'(x)z

[l

n
2, ,Sx<n

2

Sh i 2
10w that the N&Ull]i“lll [)l‘()')]t‘lll for th(f vil)r‘ltiug *tlill{.,
¢ Y Sstirine

9 .1
3 1 U — ¢ - K . LX<
bul)_](‘(l to tll(‘ C‘)Ildiliu“h- it ll“ l (,\' t) N 0 <

u(0,0)=a(t), (L,1)= bit),t>0

u(x,0)- [(x),0< < L

4 (5,0)= g (1), 0 , .
(¥),0<y L, has unique solutiop
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Prove that the function u in C* (D) satislying the mean value property at every point D will be

harmonic in D.

Unit 3

5. Transform the integral equation y“' + Xy =0 with y (0) =0,y (l) =0 toan integral equa_ﬁon_

Let y,, (x), ¥, () are characteristic functions corresponding to distinct characteristic values 7.,,, %,

respectively of a homogeneous Fredholm equation ¥

b 4 z .
(x)=2 ja k(x, &)y (&) ds with symmetric

kernel. Show that y,, (x)and y, (x) are orthogonal.

Show that the differential equation Yy +xy=1Ly

1 .
equation Yy =% _[0 G(x &)y (8)dE+— 9

Let u(x,t) be the solution of the Cauchy problem u, —9uy,

u(x,0)=/ (2):

(0)=0=y(1) can be written as the integral

4 I(‘x—l),where G (x,@)={ ((

(6 x 2 = 12 weightage)

Part C

Answer any two questions.

Each question has weightage 5.

—0,—.r<.\'<x,t>0.

BUEIEE:
0,|x]>2
Jl,|x|52

i, (x,O)zg(x)=lO’lxl>2

a)

b)

c)

d)

Find u (0,1/6) ;

Discuss the large time behavior of the solution;

| . is maxi 1S ¢ ‘hiC\'L‘d s and
] ' X H »points \\'l)(.‘l e this maximum 18 ac b
Fiﬂ(l the Illilelll}ll vuluu of u (.\, [) dll(! the pou

: (2
Find all points where ¢ ¢ c-.
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19. Find the formal solution of the problem.

Uy — Uy =0,0<x <, >0:
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