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Linear integral equation of the first and second kind of Fredholm
and Volterra type, Solutions with separable kernels. Characteristic
numbers and eigenfunctions, resolvent kernel.
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Integral Equation

for CSIR-NET
YouTube Videos

[Click on the LINK to watch the video]

Topics

Types of Integral Equation

Resolvant Kernel

Solution of Volterra Integral Equation

Solution of fredholm Integral Equation
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ANALYSIS AND DISTRIBUTION OF QUESTIONS
Subject July 2025 Feb 2025 July 2024
Part B Part C Part B Part C Part B Part C
Integral
Equation 1 2 ) 2 1 1
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December 2025

J

Topology
Functional Analysis

Integral Equation

Markov Chain

COV (Calculus of Variations)
Numerical Analysis

Linear Programming Problems

Total

= W W N W= W

16

12.85
4.75
12.5
71.75
12.5
12.5

3

65.85



June 2025

Questions Total Marks

Topology 2 7.75
Functional Analysis 1 4.75
Integral Equation 3 12.5
Markov Chain 1 4.75
Calculus of Variation 3 12.5
Numerical Analysis 3 12.5
Linear Programming Problem 1 3

Total 14 57.75
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Topology 3 12.5
Functional Analysis 1 4.75
Integral Equation 2 7.75
Marcov Chain 2 7.75
COV (Calculus of Variation) 1 4.75
Numerical Analysis 3 12.5
Linear Programming Problem 2 7.75

L TOTAL = o
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HORT NOTES
b Solution of Integral Equation with degenerate kernel
Integral Equation i
An mtegral equation is an equation in which an unknown function appears under integral u(x) = f[ X)+ ";"_Il ke x, hu(t)dt

2(OY(x) = F(x)4 j-_[ k(x.0) p(0)dt Let @ be an IE with degenerate kernel then
sign. . . where {{x) & k(x, t) are known function and y(t) 1s

'!l:I Ll
unknown function. u(x) = £(x)+ }.quf (x) B, (Du(t)dt
Conversion of ordinary differentia equation into integral equation a i=| 2
M., =l

d—f+ﬂ][f]d%+.....ﬂ”{f\}_1':F{f} 3 oy 1l &
Let df dl be a n® order ODE with condition y(a) = ¢;. y'(a) = u(x)= f(x)+ J;EZH; {T}j B.(Hulr)dt
Claee. ¥ H(a) = ¢, ;. Now, mtegration of ODE under limit 0 to x. then we get voltera IE. £ ®

Iﬂ;”::: dt = y”r-]](_t}_.plﬁ—H[u} f
Here (1) n Al jﬁr“]h‘“]df =L;
e o (2)

Conversion of multiple integral to single integral

I

ﬁ.....j_!’ir]dr.df....dr = —

ada i

(n—times)

J'[_r —0)"" f(t)dt u(x)= f(x)+A) a,(x)c,
a =l

Then (3
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Put value of u(t) from (3) in (2) and we get ¢;, then this ¢; put in (3) and we get required  Solution of Voltera integral equation with help of resolvent kernel

X

y(x) = f(x)+ A k(x,0)p(t)dt
Iterative kernel(Resolvent kernel) for Integral Equation . be given voltera integral equation k(x.t) be the m™ iterated

solution.

kernel and let R(x, t; A) be the resolvent kemel, then required solution

W(x) = f(x)+ 4] K(x.0)p(t)de

An Integral equation of 2* kind is y(x) = f(x)+ ﬂ,j R(x,t :A) f(0)dt

R(x.t:A)= z VK .(x1) Solution of convolution voltera integral equation by laplace
Then resolvent kemel 1s et} transform

_}"(I\,l = f[,],} + A.j-k{.ﬂi' - f}}’{f}df

be a convolution voltera mtegral equation

K, (x.0)= [ K(x.2)K,(z.1)dz Let
a and K, (x.t) = K(x.t)

Where

Lly(x)]= L[ f(x)] + L[}.Jk{:r: —1) J-‘(t}la’r}
then take laplace transform both side .we get @

solve this and get required solution

O +91 9571085397 Follow us on: PO ® m X www.mathscare.com



MATHSCARE
— = \.__________________________

-:Previous Year Questions :-

NOTE:- click on abovetextyoucanrefertolinkofvideosolution of questions

1L If y(x) is the solution of the integral equation y(x)=x"+ ij@;{f]&’r then which of % Let fand K be such that the solution of the initial value problem y" — 3y’ + 2y =
N 4sin(x), y(0) = 1, ¥'(0) = -2 satisfies the Volterra integral equation

the ﬁ]]lﬂwf_[lg statements is true? CSIR NET JULY 2025 wWx)= f(x)+ _[ K (x,t)y(t)dt . Then which of the following statements are true?

|
{ﬂ_} ,}{ﬂ}"'_.y“}_ E [—b.} }{_1}+F{1}_] {E.} f'{]'c}= 3

3 (b) f(m) + f(m) =4 -n
) y(0)+y()== (d) y(-D+y(1)=3

2 () f(n) + F(m)=2-n

(d) f(0) + £(0)=-4
: . . o ] | _ . | i r3+s1n
%, ENEer o e Vot cHE DY 4. If u 15 the solution of the volterra integral equation u(x)=3+smx+ J- hl_" - it )dt
arof : : : x+sint
u(x)=x"+ 4_[{4‘ —x) u(t)dt . Then which of the following statements are true? o
e ols (a) u(m/2) = 4e™* b) u(x) = 3e"
WEARIER (2) u(m/2) (b) u(m)
NP

(¢) u(-m) = 4de™ (d) u(-n/2) = 4¢

O +91 9571085397 Follow us on: | www.mathscare.com
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3. The integral equation u(x)= f(x)+ E I sin(x —t)u(t)dr has a unique solution if 6. Let u be the solution of the volterra integral equation
F 8
[
CSIR NET FEB 2025 I[%-ksin{l—ﬂ}u(r]dr:sinl CSIR NET JUNE 2024
Al
a) f(x) = cosx X) = cos5x c) f(x) = sinx d) f(x) = sin5x
(a) 1(x) (b) ) () flx) (d) fx) Then the value of u(t) 1s
(a) O (b) 1
(c) 2 (d) 2¢”
1
y For ¢ € R, consider the following fredholm integral equation 8. The value of & for which integral equation y(x)= }lef =™ y(t)dt has a non-zero solution
1
y(x)=1+x+ex"+ EI{I —3xt)y(t)dt, then the values of ¢ for which the integral CSIR DEC 2023
i g 4 e g2 4 e
equation admits a solutions are: CSIR NET JUNE 2024 (a) I (b) & (c) i B (d) e +1
(a)-8 (b) -6
(c) 2 (d) 6

O +91 9571085397 Follow us on: | www.mathscare.com
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9. Consider the following Fredholm integral equation y(x)- SJ'xt}r[t]dt = f(x) where f(x) 15
il

a continuous function defined on [0, 1]. Which of the following choice for f{x) have the
property that above integral equation admits at least one solution? CSIR DEC 2023

(@ fix)=x"-12  (b)fix)=¢"

(c) fix)=2-3x

(d) fix)=x-1

10.

Let y be the solution to the Volterra integral equation y(x)=¢" +]. ]1+ ::1_ y(t)dt .
+‘
i
Then which of the following are true? CSIR DEC 2023

(a) y(1}=[1+§}: (b) }f{]]=[1+%}:

© y(3) = [1 ; %“]eﬁ (d) y(4B) =[l ; %“]eﬁ

d a,b,d

a, b, c a, b

a, b,c,d

www.mathscare.com
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CSIR-NET DEC 2025 Planner
July - August

Foundation
Aug - sept. [l Foundation

RealAnalysis

Linear Algebra
IE, COV, NA CompRFalysis

m

GroupTheory PDE
Ring Theory
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