No. of Printed Pages : 5 MMT-007

M.Sc. MATHEMATICS WITH APPLICATIONS
IN COMPUTER SCIENCE)
M.Sc. (MACS)

Term-End Examination

= W
0ol December, 2018

MMT-007 : DIFFERENTIAL EQUATIONS
AND NUMERICAL SOLUTIONS

Time : 2 hours Maximum Marks : 50
(Weightage : 50%)
Note : Question no. 1 is compulsory. Attempt any four

questions out of questions no. 2 to 7. Use of
calculator is not allowed. »

1. State whether the following statements are True
or False. Justify your answers with the help of a
short proof or a counter example. No marks will
be awarded without justification. 5x2=10

(a) The Lipschitz constant for the function

fix,y)=x" | y |,
definedon | x | <1, | y | <1lisequal to 1.

(b) The Legendre Polynomial of degree n, at
x = 0 has the value

n
P (0)=|C 2. L 354 6(2112n 1), if n is even

0, if n is odd
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(© L licotls}=tsint

(d) The second order Runge-Kutta method
when applied to IVP y = -100 y, y(0) = 1

will produce stable results for 0 < h < —516

(e) The explicit scheme

n+l __n n n n _ k
ut =ul +A[ul; —2u +uly], A=—

i h2 ’
for solving the parabolic equation u; = u,, is

stable for A < 1.

2. (a) Construct the Green’s function in terms of
hyperbolic functions for the boundary value
problem

y’ -k%y =0,k =0, y(0) = 0 = y(1).

(b) Using the relation

[n/2] k —9k
(- 1) (2X)n
H, (0= '—
k=0
P—, if n is odd
n 2
where [ — | =
3]-1n2s

-, if n is eve
2 n,

find the values of Hy,(0), Hy,,1(0), Hy_(0)
and H,_,,(0).
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3. (a)

(b)

1. (a)

(b)
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‘problem

Find the series solutions, about x = 0, of the
differential equation

2
x2%+(x+x2)g§+(x—a)y=0. 5

Reduce the second order initial value

Y=y +3,50)=1,y(0) = V3

to a system of first order initial value
problems. Hence find y(0-1) and y/(0'1),
using Taylor series method of second order
using h = 0-1. : 5

Find the solution of V2u = A in R subject to
the boundary conditions u(x, y) =x+ yon T,
where R is the sqﬁareOSxS 1,0<y<1,
using the five point formula. Assume that
step length ish = % along fhe axis. 6

Find the Fourier sine transform of the
function '

ﬂx):ax+x2,OSxSa. 4

_Sh_ov&; ~that the Bessel’s function J(x)

satisﬁes the relatidn ‘
J4(X) + J2(x) = -S'J:g(x) ‘ ) 2
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(b) Using Euler’s method, solve
dy
—=x-2y, y(0)=1.
i XY y(
Find y(0-5) using h = 0-1.
(¢) Using Laplace transform, solve the IVP

ty” +y +ty =0, y(0) = 2, y(0) = 0.

You may use the result

,/sz +1

is the Bessel’s function of order zero.

.r:l[ 1 } _ Jy(t) where Jy(t)

6. (a) Solve the initial value problem

y = —2xy%, y(0) = 1

with h = 0-2 on the interval [0, 0-4]; using
predictor-corrector method

higor o
Piyiaa=yi+ 5(3)71 -¥i_1)

h ’ ’
C:yis1=yi+ E(Yi+1+Yi)

Perform two corrector iterations per step

and use y(x) =

T2 to obtain the starting
+x _

value.
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(b) Using the Fourier transform, solve the

initial boundary value problem

1 6%2u 8%u

—2———2=—§,—°°<x<°°,t>0

c? ot oxX

ux, 0)=fx), & -0 5
Stiy-o

7. (a) Using Crank-Nicolson’s method with
h= 1 , solve :
4
| uy = l 0<x<1,t>0
TR ’
given u(x, 0) =0, u(0, t) =0, u(1, t) = 50 t. 6

(b) Show the function f(x), whose Fourier cosine

. sin aa .
transform is is
o
1, O<x<a
f(x) = . 4
0, x>a

MMT-007 5 1,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

