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1654
MA/M.Sc. (Previous)

Examination, 2018
MATHEMATICS
Paper IV
(Special Functions and lotegral
Equations)

Time Allowed : Three Hours

Maximnum Marks : 100

Thie gueshon peper contains three
gections as under :

Section-A Max. Marks-10

This saction contains one rompulscry guestion
with 10 parts, having 2 party frongeeach unit, ghort

onswer in 20 words for eack questiona carry

equal marks.
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This section contains 10 questions having 2
qurstions from each unit. Answer § questions (250
words each) selecting one question from each unit. All

qucstions carry equal marks.

Section-C Max. Marks40

This secticn contains 4 dgs;:riptivc type questions
iquestions may have sub-divisions, covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). All questions carry
equal marks.

Section A

1. (i) State Gauss formula for ,F, with unit

argrmen.. 1

(ii) State Saalschutz theorem. | 1
(iii} Define generating function. ' 1
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(iv) Define confluent

function.

hypergeometric

1

(v) Define Volterra integral equation of first

kind.

(vi) Verify whether the function gx) = 1

solution of the Frelholm

equation : |

. :
glx) + Ix (e® - 1) gt)dt =e* - x.
0

(vii) For the ihtagral é:i;uation .

X

8(x) = f(x) + M| kix, ) g(0) dt

define the iterated kernel % (x, #).

1

15 a

integral

1

(viii) Find ky(x, t) for the following integral

equation :

' 1
g(x) = f(x) + A[(1 - 3xt) g(®) dt.
; 0

1
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transtorm 1

' Wnte change of scale property for nverse

Laplace transform :
Section B
UNIT-1

< 1 and [2/A1 = 2] < 1, then prove

that 10

_iddy ) - Jae-b _,
-H c:._J-—rLl—:".i“F[ r;l"']‘

For F = Fic. b, ¢, 2), prove the following contiguous

relations

5+5
W) (@ - b F = aFla+) - bF(b+)

WY W - ¢ + D F = aFlae) — (e = 1) Fle-).
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Y

0.

If Re(b) > Reta) > 0, then prove that

NP & - B
tl':“"- ﬁ, 7} = m )

For the generating relation :
G2xt - t!) = Zg,,{xlr"
A=

Prove that :

M) =0 and for n > 1

xg,(x) - ng,(x) = g, ,(x).
UNIT-I11

6\_., Solve the integral equation
1
gX) = o ¢ :xj' 20 o' @)t
0
7. Solve :
1
X)) =14+ ju + @' Ot
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UNIT-IV
8. Using resolvent Kernel method, solve : 10

3. 1., 1:
Elx]=§e _E —‘*'2;!:3'(“'

[

9. Using the method of successive approximations,

solve the integral equation : 10

g =1+ [(x- 0 g dt, taking g = O.
0 _
UNIT-V

10. Prove that : htip:/www.uokonline.com — 7+3

1
L{erf-f;} = m

Hence deduce

1
L{erf,/z} =
fee e} (p+D (J10+D +1)°

11. Using the corvolution theorem find the inverse

Laplece transform of : 10

"~
(0’ +af

Iy
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12. Prove that :-

abc
oF, 1
l+a-5,14+a-c;

2

[‘[1+lu] Ml+a-5%) rM+a-e) F‘{H%a-—b-cl

/

2 2

F(1+ﬂ)dl"[1+-1- a-b)r(hl a—c] rl+a-b-¢)

18. () Fer t#0 and for all finite z, prove

that
1(, N: < :
axp[-é-z(t _?}J = Y J.(=i
(i) Prove that :

2T, (%) = = nd, (x) + 2J,_, ().

14. Show that the integral equation :

2x
g{x}--f(x}-l-%_[a'm (x + 1) g(t) dt
0

1446

: possessaa no golytion for flx) = x, but it possesses

-

infinitely many golutions for fix) = 1.

20
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15. Solve -

(D - D2 - D + 1y = &€,

given that :

y0) = 0, ¥(0) = 1, ¥(0) = 0.
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