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Course Title : Techniques of Applied Mathematics
(Generalized Functions, Special Functions, Integral Equations)
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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Notations and symbols have their usual meaning.

Answer any five of the following questions: 8x5=40

1. What do you mean by singular generalized function?
Show that the Dirac delta function defined by
(8,0)=0¢(0), e D(R) is a singular generalized

function. 3+5

2. What do you mean by space of test function? Prove

that
. . 1
lim —— = -7i8 (x)+ P.—
20+ x +1€ X
(P, 6(x) and ¢ have their usual meaning) 3+5
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3.  Solve the Bessel’s equation of order zero by using

Frobenius method. 8

4. Define Legendre’s polynomial of order n. State and
prove Rodrigues’ formula for Legendre’s polynomial
of first kind. 2+6

5. Show that

Fla, B; v: x)= %IW (1= (=) “dt |

where «, 3, y are constants and ¥ is not an integer.
Also show that

1“(/3—05+1)1“(/23+1)
1"(/3+1)1“(§—0¢+1)

F(o, B; B—a+1;—-1)=

4+4

6.  Deduce the solution procedure of the integral equation

with degenerate kernel and hence solve the equation:

u(x)= sinx+jf(3sinxcost+ZCosxsint)u(t)dt.
5+3

7. Solve the integral equations:

) —(3sinxcost+2cosxsint)u(t) dt
(¥—1)2
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u(t):asint+2J.;cos(t—s)u(s) ds. 4+4
Solve the Fredholm integral equation

u(x):sinx+J?sinxcosy u(y) dy.

Using Laplace transformation, solve the integral

equation

YO =1ree [ (u)y(u) du. 543

(3)



