Important Note : 1. On completing your answers, compulsorily draw éj}l’gonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions.
1

Construct a QR decomposition for :
1 0 1

(10 Marks)

Find the gcﬁerahzed inverse of :
=3

Y GGl U S G-y )_,

Construct a singular—value decomposition for the matrix :
2 2 =2

2 2 =21 (10 Marks)
-2 =2 6
R0s
Find the extrenals of the functional y(x) = S : (10 Marks)

X1

condition J[y(x)]‘ " fzaizKis a parabola. Determine the equation of the parabola

passing through 1hez pomts Pi(1, 3) and P»(4, 24) and K = 36. (10 Marks)
For WhlLiL ramge of the constant C is an extermal of the functional j( ? 02y2 —2y)dx ]
)&(O) =O, y(1) = 1 a minimizer. ' (10 Marks)
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Solve the IBVP described by o
PDE: uy =c’uy +k,  0<x<1, t>0
BCs:u(0,t) =u,t)=0, t> 0 PR
ICs : u(x, 0) = u(x, 0), 0<x</ "l,{‘f (10 Marks)

An infinitely long string having one end at x=0 is initially at rest on the x—axis. The end
x = 0 under goes a periodic transverse: OISpidcement described by Agsinwt, t > 0. Find the
displacement of any point on the strmU aL any time t. (10 Marks)

Solve the heat conduction problem descrlbed by :

2 «
PDE : cu l@, 0<;X<OO, t>0
axz k ot
BC : u(0, t) = uo, >0
IC:u(x,0)=0, ¢ 0<x<o
u and Ou/0x both tends to zero as x — . (10 Marks)

Determine .the ‘rcmperature distribution in the semi—infinite medium x > 0. When the end

x = 0 is maintained at zero temperature and the initial temperature distribution is f(x).
] (10 Marks)

Sclve the following bound any value problem in the half-plane y > 0, described by :

P,DE s Wi gy = 0, —o0< X <o, y>0
“BC :u(x, 0) = f(x), —0<xX<w
. ou ; \
u is bounded as y — o and % both vanishes as [x| & o ‘(%“Marks)

A uniform string of length L is stretched tightly between two fixed points at x = 0 and 2= L.
If it is displaced a small distance € at a point x =b, 0 <b <L, and released from rest at time t
= 0, find an expression for the displacement at subsequent times. N, (10 Marks)

Solve by Big—M method :
Maximize z = X1 + 2x + 3X3 — X4
Subject to X; T 23x%= 15
2X1 + X+ 5X3 =20 N
xp+ 2% + X3+ x4 = 10. (10 Marks)
Use dual Simplex method to solve the LPP : 2
Maximize z = -3x; — 2X2
Subject to Xp+txp2>1
. X|]+tx <7
X; + 2%, 2 10
X2 <3 A<
X1, X» 2 0. (10 Marks)

Solve the followmg problf‘m b y using the method of Lagrangian multiplier
Minimize z = x1 + xz +X’2
Subject to the constraints x; + X +3x3 =2
M3y +2x;+ X3 =35
L and X1, X2 2 0. (10 Marks)
Solve the foll: wmg non-linear programming using Kuhn-Tucker conditions :

5x; + 10x, <20
X1, X2 = 0. (10 Marks)
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