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Second Semester M.Sc. Degree (CBCSS — OBE - Regular)
Examination, April 2024
(2023 Admission)
MATHEMATICS
MSMAT02C10/MSMAF02C10 : PDE and integral Equations

Time : 3 Hcours Max. Marks : 80

PART - A

Answer any 5 questions from the following 6 questions. Each question carries
4 marks.

1. Showthat ulxy) = e | &% (5 y)dE = T(y) |

|
|
|

where T(y) is determined by

the initial condition is general solution of the equation u, = Cyu + Cy.
2. What do you mean by the term ‘System of Characteristic equations’. Explair.
3. Prove that the equation x2u,, ~ 2XyU,, + y2u,, = 0 is parabolic.

4. Consider the equation u,, — Bu,, + 9uyy = xy2. Find a coordinates system

(s. t) in which the equation has the form 9u, = %(s 2.

[4)]

. Explain a Poisson’s equation. Give an example.

6 What is a volterra equation of the second kind ? Give an example. (5x4=20)

P.T.O.
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PART -B

Answer any 3 questions from the following 5 questions. Each guestion carries 7 marks.
7. Using Lagrange Method, solve —Yyu, +xu, = C.

8. Find the canonical form of the wave equation

Uy =C%Uy ~x Sa<x<b<rtsQ

9. Write the cauchy problem for the nor homogeneous wave equation. Show
that the cauchy problem for the non homogeneous wave equation admits at
Most one equation.

10. Show that a necessary condition for the existence cf a soluticn 10 the
Neumann problem is izp 9(X(s).v(s)) = IpF (x.y)dxay where (xis).v(s))is a
parametrization of ¢D.

A
2

11. Transform of the equation 9 . 1y =0 y(0)=0 y( =0 in to a Fredholm

Integral Equation. dx (3x7=21)
PART - C

Answer any 3 questions from the following 5 questions Each guestior carries 13 marks.

12. State and Prove The Existence and Uniqueness Thecrem.

13. a) Provethe following : Suppose that au,, + 2bu>@, +Cu,y + du, + eu, + fu=gis
hyperbolic in a domain D. Then there exist a coordinate system (2. 1y in which
the equation has the canonical form W+ LWl =G (2. n1. where w (=
UX (S ).y &) ly is a first order linear differential operator, and G is a functiop
which depend on au,, + 2bu)o/ + CUy,, + du, + eu +fu=g.

b) Consider the equation

Uy, — 2 sinx Uyy — COS“X U, — COSX u, = 0.

Yy
Find a coordinate system s = s(x,y). t = t(x,y) that transforms the equation
in to its canonical form. Show that in this coordinate system the equation
has the form Ust = 0, and find the general solution.
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14 al Corsigartha Dirickiet problem in g bounded domain -
Al T (X y) 2 D)
L SCCYXy) = oD
Frove 1mat the problem hag at most ore sclutior in C'Dy- CiDj.
90 Le DoE o smaotk do 1. Then prove tha fg

> Dirichlet probiem has at most one soluton

gt

W 20 ther the probiem of the third king ha-
W ifusolves the Nmr*ur*r“ problem, then an
V=L Cowhere ¢is g real number.

s at mostone s ciuhion,
¥ rner solution is of ik e oronlens

15. a} Show ihat the characteristic valyes of 7 for the: an
1

Y(Xi =71 "sinx - St are and s =

B
Corresponding ~hara “terighino f',;f‘r‘m“s Ofthe faimy vy oo gimy ToEy
ANG Yy = om ~ L%

Obtair tre mogy general form of the equation

Fix, =k g'l sin{x =2 y(2)dz - F(x) when F{X) = x and when Fix} =1
“CUEr the assumption that 3 # 1+

- . . . .~ .1 P - |-
16. Consider the integral equation y(x) = i XIy(Z)yd:

<0
) Show that the iterative procedure will converge wher 7)< 3
i) Show that the terative proc¢

552 3

S R
Y0 2 6 18 i

edure leads iorir s iy to the EXpreg:

0
o
o

L A , 34X
ity Show that the exact soiution of the problem is vix:

P \J-‘Xf - ';'— T (/ - S}
’ 2(3-7)
(3%13:39)
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14, &)y Corsiger the Dirichlet problem in a bounded domain
Su=fcy (y) = D

/

WX =Gy X y) 2 D

. ; . . . R S~ L
Froue that the problem has at most one soiutior in CHDy~CIDY.

D) Let © be a smooth domain. Then prove the foliow Ang

i} The Dirichlet problem has at most one solytan

o

P Q. then the probiem of the third kind has at most o one solution.

iy it usolves the Neumann problem, then any
= U+ C, where cis a real number.

a1 solution is of the problem

15, a} Show s.hal rhe characteristic values of . for ihe aauation

N - . g - P : T arit
yix)= 7] N{x-Ziy(0dz are by = trand 7. = -1~ with
. SRS
corresponding characteristio fun C!‘_EC:’S Oof the fxrm vy = 3im w 2n e
EISRAES S L ot

bj Obtain the most general form of the equation
. =27 \ ,‘ - . .,
y{x) = }.; Sin{x + 2)y(2)dz - F(x) when F{x) = x and when F(x} =
under the aqsumotlon that A s# /.

16. Considar the integra! equation Y(x) = j Xy{Zdl -t
1) Show that the iterative procedure will converge when 7] < 3.
e

i) Show that the iterative precedure leads io FTaily

< ~ 3
/ ’A I

(X) =1+ x, _;*--mfw—.w..‘
Y0 2 6 18

il Show that the exact soiution of the problem is vixj=i- ——o  {; =25}

2(3 - /,)
(3x13=39)




