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Staff Name: Ms. Ruma 

COURSE NAME: Integral Equations and Calculation of Variations 

No. of Lecture Hours/Week 
Total No. of Lecture Hours 
Course Code: 

D.P.G. Dcgree College, Gurgaon 

Designation: Assistant Professor 

Course Objectives: 

Course Objectives: 

LECTURE- PLAN 

4. 

5 

69 

Subject 
Semester 

16MAT22 C3 Session 

IE &COV 

2022-23 

The objective of these contents is to provide some important results to the reader like: 

1 To solve the Initial value problem reduced to Volterra integral equations by the method of successive 

substitution, successive approximation and Laplace transform method. 

2. To solve the boundary value problem reduced to fredholm integral cquations by the method of successive 

substitution , succcssive approximation and with the help of iterated kernel. 

3. Construction of Grecn function and reduction of boundary value problem to Fredholm integral equation 

with Green function as kernel. 

To solve the Brachistochrone problem, Geodesics Problem and Isoperimetric Problem and also solve the 

problems of minimum surfacc of revolution. 



S. 
NO. 

2 

4 

7 

9 

10 

11 
12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 

25 
26 

27 

Unit No. 

UNIT-I 

UNIT-II 

Topies to be covered 

Linear Integra! equalions 

Some basic identitics 

Initial value problems reduced to Volterra integral 

equations 
Initial value problems reduced to Volterra integral 

cquations 
Methods of succcssive substitution 

successive approximation to solve Volterra integral 
equations of second kind 
successive approximation to solve Volterra integral 

equations of second kind 

Iterated kernels 

Neumann series for Volterra equations 
Resolvent kernel as a series 
Neumann series for Volterra equations 

Laplace transform method for a difference kernel 

Laplace transform method for a difference kernel 
Solution of a Voiterra integral equation of the first 
kind 
Solution of a Volterra integral cquation of the first 

kind 
Boundary value problems reduced to Fredholm integral 

cquations 

Boundary valuc problems reduced to Fredholm 

integral equations 
Methods of successive approximation 
successive substitution to solve Fredholm equations 

of second kind 

successive substitution to solve Fredholm equations 

of second kind 
Iterated kernels 
Neumann series for Fredholm equations 
Neumann series for Fredholm equations 
Fredholm resolvent kerncl as a ratio of two series 
Fredholm resolvent kernel as a ratio of two series 

Fredholm equations with separable kernels 
Fredholm equations with separable kernels 

Date 

13/02/23 

14/02/23 

15/02/23 

16/02/23 

17/02/23 

20/02/23 

21/02/23 

22/02/23 

23/02/23 

27/02/23 
28/02/23 
01/03/23 
02/03/23 

03/03/23 

06/03/23 

07/03/23 

13/03/23 
14/03/23 

15/03/23 

24/02/23 Offline 

16/03/23 

27/03/23 
28/03/23 
29/03/23 

*Nature 

30/03/23 

of 

31/03/23 

class 

Offline 

Offline 

Offline 

Offline 

Offline 

Offline 

Offline 

Offline 

Offline 

Offline 
Offline 
Offline 

Offline 

Offline 

Offline 
17/03/23 Offline 

Offline 

Offline 

Offline 
Offline 

Offline 

Offline 
Offline 
Offline 

Offline 
Offline 

Teaching 
Aid 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 



30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 
47 

48 

49 

50 

52 

S3 

54 

55 

56 

UNIT-1|| 

UNIT-IV 

Approximalion ofa kenel by a separable kerne 
Approximation of a kerncl by a separable kernel Fredholm Alternative 
Non homonogenous Fredholm cquations with degenerate kernels 
Non homonogenous Fredholm cquations with degencrate kernels 
Groen function 

Groen function 
Use of nmethod of variation of parametcrs to construct the Grccn function for a nonhomogencous lincar second order boundary valuc problem Usc of method of variation of parameters to construct the Green function for a nonhomogencous linear second order boundary value problem Use of method of variation of parameters to construct the Green function for a nonhomogeneous linear second order boundary value problem 
Basic for properties of the Green function 
Alternate procedure for construction of the Green 
function by using its basic four properties 
Alternate procedure for construction of the Green function by using its basic four properties 
Reduction of a boundary value problem to a 
Fredholm integral equation with kernel as Green function 
Reduction of a boundary value problem to a 

Fredholm integral cquation with kernel as Green 
function 
Reduction of a boundary valuc problem to a 
Fredholnm integral equation with kernel as Green 
function 
Reduction of a boundary valuc problem to a 
Fredholm integral equation with kernel as Green 
function 
Hilbert-Schnmidt theory for symmetric kernels 

Hilbert-Schmidt theory for symmetric kernels 
Hilbert-Schmidt thcory for symmetric kernels 
Motivating problenms of calculus of variations 
Motivating problenms of calculus of variations 
Shortest distance 
Shortest distance 
Minimum surface of resolution 

Brachistochrone problem 

Isoperimetric problem 
Geodesic 
Fundamental lemma of calculus of variations 

03/04/23 
04/04/23 
05/04/23 
06/04/23 

10/04/23 

11/04/23 

07/04/23 Offline 

12/04/23 

13/04/23 

14/04/23 

17/04/23 
18/04/23 

19/04/23 

20/04/23 

21/04/23 

24/04/23 

25/04/23 

26/04/23 

27/04/23 
28/04/23 
01/05/23 
02/05/23 
03/05/23 
04/05/23 
05/05/23 
08/05/23 

09/05/23 
10/05/23 

OffMine 
Offline 

11/05/23 

Offline 
Offline 

Offline 

Offline 
Offline 

Offline 

Offline 

Offline 
Offline 

Offline 

Offline 

Offline 

Offline 

Ofline 

Offline 

Offline 
Offline 
Ofline 
Offline 
Offline 
Offline 
Offline 
Offline 

Offline 
Offline 
Offline 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
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5 

59 

60 

61 

62 

63 

64 
65 
66 
67 
68 

69 

Text Books: 

2 

Euler cquation for one dependant function generalization to 'n' dependant functions and to higher order derivatives 

3 

generalization to 'n' dependant functions and to higher order derivatives 
Conditional cxtremum under geometric constraints and under integral constraints Conditional cxtremum under gcomctric constraints and under integral constraints Conditional cxtremum under gcomctric constraints and under integral constraints Revision 
Revision 
Revision 
Revision 
Revision 
Revision 
Revision 

W.V. Lovitt, Lincar Integral Equations, McGraw Hil, New York. 

Reference Books: 

1. F.B. Hilderbrand, Methods of Applied Mathematics, Dover Publications. 

12/05/23 
15/05/23 

Course Outcomes: 

16/05/23 

At the end of the course, the student will be able to: 

17/05/23 

18/05/23 

19/05/23 

29/05/23 
30/05/23 
31/05/23 
01/06/23 
02/06/23 
05/06/23 
06/06/23 

2. J.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice Hall, New Jersy, 1963. 

Offline 
Offline 
Offline 
Offline 

CO2. Categorise and solve different integral equations using various techniques. 

Offline 

1. A.J. Jerri, Introduction to Integral Equations with Applications, A Wiley- Interscience Publication, 1999. 

Offline 
Offline 
Offline 

R.P. Kanwal, Linear Integral Equations. Theory and Techniques, Academic Press, New York. 

Offline 
Offline 
Offline 
Offline 
Offline 

Chalk & Duster 
Chalk & Duster 

Chalk & Duster 

CO4. Learn methods to solve various mathematical and physical problems using variational techniques. 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 

Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 
Chalk & Duster 

COI. Understand the methods to reduce Initial value problems associated with linear differential equations tovarious 
integral cquations. 

CO3. Describe importance of Green's function method for solving boundary value problems associated with non 
homogeneous ordinary and partial differcntial equations, especially the Sturm-Liouville boundary value problems. 
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Signature of Faculty Signature of HOD 
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