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B. Sc. (Hons.) Mathematics
5th Semester Old/New Scheme

Examination — February, 2022

INTEGRAL EQUATION
Paper : BHM-354

Time : Three Hours ] [ Maxivrum Marks : 60

Before answering the questions, canuidates should ensure thal they
have been supplizd the correct and complefe question paper. No

complaint in this regard, will be entertained after examination.

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 9 (Section-V) is
compulsory. All questions carry equal marks.

SECTION — |

1. (a) Using the method of successive approximation
solve the integral equation : 6
X

u(x)=x - [(x -Hu)ds

X
(b) Solve the integral equation sinx =L [e* Su(E)dz. 6
0
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2, (a) By the Resolvent Kernel method, solve Volterra

integral equation of second kind : 6
X
u(x)= flx)+ ?\.‘[Fx_{‘u(ﬁ_:ldf_,.
0

(b) Reduce the initial value problem y"+axy=1,
y'(0)=0=y(0) to Volterra integral equation. 6

SECTION - 1i

- 3. (a) Reduce the boundary value problem, 6

v+ Al + By =g(x), asx<h, y(@)=c,, yWb)=¢z
to a Fredholm integral equation.

(b) Find the first two approximation of the solution of
Fredholm integral equation : 6

frﬁgxég}

IR E z €)=
dx)=1n !fo,..:ufa)da where K8 = g g cx <

4. (a) Solve the following integral equation of second

kind by the method of successive approximations
to third order : 6

1
o(x)=1 +1]’fx+§)¢(§jdf,,¢0(x) -1,

(b} Find the resolvent Kemels for the Kemel
Kix,e)=e%"%, a=0,b-1. 6
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SECTION -1l

5. (a) Construct Green's function for the equation
2
xj— + E;E = 0 with the conditions u(x) is bounded
X X

as x —» 0, u(1) pu’(1), p = 0. 6

(b) Reduce the Bessel's differential equation

2

X2 du +x-ﬁ!£+(}ur —1)u =0 with the conditions
dx? dx

#(0) = 0, u(1) = 0 into an integral equation, using

Green's function. hups://www.mdustudy.com 6
6. (a) Reduce the boundary value problem
2
d—u-+%u—?\.u+cos—,u( )=u(l) and u(-1)=u(1)

dx*
to an integral equation, using Green's function. o

(b) Discus construction of Green's funchon by
variation of parameter method. 6

SECTION - IV

b
7. For the Fredholm integral eguation y(ﬂ=lJK{I»"§J

WE)HE with symmetric Kernel, prove that: 12

(i) The eigen funciions corresponding  to two
different eigen values are orthogﬂnﬂ over {a, b).

(ii) The eigen values are real.
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8. (a) Determine the eigen values and eigen functions
for the following integral equations : 6
1

b(x) =1 [(5x8 + 4x2E)H(E)AE.
0

(b) Solve the following integral equation by the
method of Fredholm Resolvent Kemmal : 6
s'r .

§x) = (sinx %)+ JxE_.ME}d?;.

SECTION -V

9. (a) What is Fredholm integral equation of first kind
' and given an example ? 12
3

(b) Show that the function y(x)={1+x" ) ? is solution

of the Volterra integral equation y(x)-:

1+2°
x_E_‘,_ p

LHZ-"@ g.

5 ,

() What do you mean by initial value problem ?
(d) Write four basic propertics of Green’s function.

(¢) What do you mean by homogenous integral
equation of Fredholm type ?

(f) Define Iterated Kernel and Neumann series for
Fredholm equation.
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