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CS 2K 502/IT 2K 506 A—NUMERICAL ANALYSIS AND OPTIMIZATIONY"
TECHNIQUES
Time : Three Hours ‘ Maximum : 100 Marks

1. (a)
“(b)

(c)

(d)

(e)

®

(®
(h)

Answer all the questions.
Find a root of the equation e* —x — 2 = 0 by bisection method.
Find the Lagrange interpolation polynomial to fit the following set of values :—

X~ i 1 -1 2
y 13.8 12.8 23.3
n/2

Compute the integral j vsinx dx yging Simpson's 1/3 rule by dividing the interval into six
0 : ‘ -

~ equal sub-intervals.

Compute the value of y (0.4) by the solving the differential equation % = x® + yz’, y(©0) =0
using Taylor's series method in two iterations.
Solve the LP problem :
Max. Z = 5x, + Tx,
st. x +4x,<26
3x, +x,<23
B s 2 0. ’
Solve the LP problem by big-M method :
Min. Z = 4x +x,
st. x +x,25
3x, —x,<7
Xy %2 0.
Explain in detail Vogel's approximation method in solving a transportation problem.
Solve the following 4 person 4job assignment problem —
Job
‘ 1 2 3 4
Person 1 16 18 10 20
2 21 22 12 12
3 19 20 13 25
4 10 11 8 15
(8 x 5 = 40 marks)
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Find a root of the following equation by Newton-Raphson method :—

xe*—cosx=0

- (7 marks)
Solve the following system by Gauss-Seidel iterative procedure :—
o, + X 2%, - ="23
e+~ x| = 22
Bx, +8x,+15x, = 109
(8 marks)
Or
@sing Crout's triangularization method solve the followign linear equations :— s
2x +y+32=26 '
x—y+22=10 e
3x+y+ z=16
7 : _ (7 marks)
Using Newton's formula find the value of y at x = 218 from ‘the following table :—
x : 100 150 200 250 300 350 400 : i
y ¢ 1063 ~13.03 1504 16.81 1842 19.90 21.27 4
B ; (8 marks)

: 2
Using Simpson's 3/8 th rule find the value of the integral ‘Hx i % by dividing into
) .

10 equal intervals.
' (7 marks)
dy

Given that T x + yz »¥ (0) = 1, find the value of y (0.4) by modified Euler's method

(take A = 0.1). ' =

‘ ' ' (8 marks)
Or

Using Runge-Kutta method of fourth order solve for ¥ (0.1), y (0.2) and y (0.3) given

9y _

2
" a Xy +y ,y(0)=1

that

(7 marks)

d
- Solve by Taylor's series method the problem A (xs + xyz) € ,y(0)=1tofind the

dx.
value of y at x = 0.1, x = 0.2 and x = 0.3. Further, compute the value of y at x = 0.4 by
Milne's predictor-corrector formula. ' ’

s —

(8 marks)



‘4 (@) G Solve the»fdllowingLP pfobl’em by simplex method - &“\\‘

s.t.

- (i)  Write down the dual of the fc

'2x1+3xzs7;

X5 Xy %, 2 0.

-x1+2x'2+‘3x357

N

18
17

20
21
100

. o Min Ze4r 41125418y
: ’ st x +3x> L
< . 2,4+ 26,25
N Xy, Xy Xy 2 0.
. or
-(b) - Solve the following LP problem by big M-method :—
B  Min. Z=4x + 6z, 45z,
st x4 20482, 12 ,
X +x,-2x, >8 ;
2xl'+x2‘+x32 4
X5 Xy x5 2 0.
5 (@) Solve the following transportation of 5 sources
transportation cost is minimized :—
A\-/ R e N ~A s Destination
g N R Ry
1 16 % w19,
2 14-.13 12 -39
- , SBource . /13- 13 .12 14 15
! " 4. 2% ey ey
S A AR Y
Requirement/ 100 - 100 100 100
week ‘

8 marks)

6  Availability | week

21

25
19
18
17

100

120
120
120
120
120

(1'5 marks)
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(b) Solve the following assignment problem of six persons and six jobs in which each job should
- be assigned to one and only one of the six persons so that the total jobs time is the most

minimum.

125
132
135
132

145
138

Person

D Ot s W NN -

Job (in hours)

2
130
180
145
142

173
137

3
142
192

- 170

145
148
151

4
150
200
145
160

170
161

178
181
128
135

141
160

167

195
135

180

190
170

(15 marks)



