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M.Sc. Ist Semester Examination, 2013
APPLIED MATHEMATICS WITH OCEANOLOGY
AND COMPUTER PR()G’ﬁAMMING- B
- ( Ordinary Dlﬁ?zrenttal Equatzom and Speczal F unctlons )
PAPER-MTM 103
Full Marks : 50
Time : 2 hours
Answer Q. No. 1 and any three from Q. No. 2 to Q. No. §
The figures in the right-hand margin indicate marks |

The symbols have their usual meanings

1. Answer any five questioné' o 2x5

(@) Write the important features of Sturm Llouvﬂle '
prbblems ; ' o

®) Under suitable transformation to be considered by
you, prove that Legendre differential equation can
be reduced to hypergeomemc equatlon

© What is meant by smgularxty of a lmear ordmary
differential equation ? :
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(d) Definea self-adjoini differ‘ential;eqﬁaﬁcn; '

() Pmd the. nature. of the smgular pomt of the

dlfferennal equauon ‘
o adiw . dw
z —t 2 — W= O
dz . dz

R f)) Prove that
F(—n; b b; —z) (1 +z)"
- where F{a; b c; z) denotes the hypergeomemc, -

~ function.

(g) Consider the boundary value problem
d2
dxz ey, 3\.y 0, 0<x< <m

subject to y(O) 0, y(n) 0 Flnd the values
of A for which the’ boundary value problem is
..solvable

) Let the Legendre equatlon '
(1 -DwH) -2 zw (z)+ n(n + l)w (z) 0
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have nth degree p’oly’nc’rm'ial solution w,(z) such
that w (1 ) 3 If

£ (w2(2)+w _l(z)]dz— 454, then
ﬁnd the value of n , S 5

(b) If a and p are the roots of the equatlon J(2)= 0

thenshowthat e : 5
: J (az) J dz = , -
(;[Z ”( Z)‘ H(BZ) Z %[Jnli(z)]z" 1f(1=B

3. (@) For the nonhomo géneoﬁs linear system
4% _(3 1), (-2 sins
dt \4 3)7 "\ 6 cost)
. - x‘ l " . :
where x= %) find the fundamental matrix of

the corrésponding_ homogeneous system and the
solution of the given nonhomogeneous system. 6
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(b) Solve the equation

& o
de—{_: fx), 0<x S}l.
subject to the boundary conditions y(0)=a,
y'(1) =B, by using Green’s function method. 4
Show that if the solution of the diff‘erentiél equation

2z£’--’ﬂ+(3 22)——-+2w 0
dz*

is expressed in the form
w(z) = z° Z a,z"
n=0 i

then p can take two possible Values. Find the relation
between a, and ‘a,,,(n=0,1,..), and show that
one solution reduces to a polynomial. 10

(a) Prove that

! _ 2
[, £,(2) P (2)dz =558,
where 8, is the Kroneker delta symbol. 5
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(b) Usingthe expression =
 L@=L [ cony0-zsin0)do
_/(z)—i-;fo cos(y .——zsm ) ,

show that »
- J(0)=0
for y-a non-zero integer, and

T"Jo(f’)j'=0-' L 342

[ Internal Assessment - 10 Mad('-s"} .
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