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MATHEMATICS
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(Numerical Analysis and Optimization Techniques)
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Section—A (Marks : 1 x 12 =
tfe .— Answer all twelve questions (Answer limit 50 words). Each question carries
1 mark.
(TUE-3) @R :1x 12 =
i~ gt IRE Ul % SW AN (SW-HM 50 TR) | THE Y9 1 3Tk F §
Section-B (Marks : 4 x 5 =
tfe .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
(Tue-a) Bk :4 x5 =
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Y% 999 4 3TF H B

Section—-C (Marks : 12 x 3 =

fe .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us-|) Bk : 12 x 3 =
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(viii)

(ix)
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(x1)

(xi1)

EV = A
Qﬁﬁ$||3§:
EV = A

Write down the Newton’s Backward interpolation formula for equal
intervals.

T Y qM & fau =ged uvm stweyE g5 fafen)

If f(x)ziz, find :
X

£(a b or Ablf(a)
A f(x)=—, T :

X

£(a, b) or Abl £ (@

Define First Divided Difference.

g fauifsid 3T hl IRIYE IfST

Write down the formula of Regula Falsi Method.
iy feofy fafy =1 oot faafer)

Write down names of any fwo methods for numerical integration.
T E THeRe &1 foh=l ar fafte & W fafew)
State Fundamental Theorem of Linear Programming.
icea e icai i Eeicaic Ll ey

Explain the ‘Principle of Duality’.

‘Saar & fagra’ e wifsl

What do you mean by Transportation Problem ?
fae I ¥ Y F gEed § 2

What is Infeasible Assignment ?

TG fIaT = B ¥ 2

What is Slack and Surplus Variable ?

SIAATRE qT SAFRRE = M8 2

Evaluate :

A(x+ 1)
e 99 ST -
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Find the value of f(5) by Lagrange’s interpolation formula from the following

table :

Lul\LLL& Iy QAU Llildle ldlillthvi YOUl4 VL UlLL\.«l\.«lL\.«LLL& VALV VY CALIAL .

e

Show that : E = ¢
ST 1 ST/ okt Yed hiteT T .

Tefd| &Y : E = P

Evaluate :

Prove that :

M0+

U

T

— X+

O 1A it

fag wifse fo -

I/lo-i-

U

—X+—=x"+

T

Uy 2

2

SE
e’ = = e o
Or (319a)
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X 1 2 3 4 7
7 (x) 2 4 8 16 128

Or (319e)

Use Newton’s general interpolation formula for divided differences to find f(301)
from the following table :

X 300 304 305 307
f(x) 2.4771 2.4829 2.4843 2.4871

= 9ol 9 =g fauifsid s g3 sl YA kT £(301) 1 HF G INT

X 300 304 305 307
f(x) 2.4771 2.4829 2.4843 2.4871

Compute the value of the following integral by Trapezoidal rule :

j;exdx

fysifseal fam g/ 9 gurshal & | &1 gRehed SIS

4
j erdx
Or (310)

Find the root of the equation x> —9x + 1 = 0 between x = 2 and x =4 by the

method of bisection.
s o A x=27Mx = 4 F 97 THIHFW &% — 9x + 1 = 0 F1 T @ HifoC |
Solve the following LPP by Simplex method :

Max. :
Z=-2x + x,
S.t. :
x; — %y < 10
2x; — x, <40



ML .

Z = —2x1 + x,

EIGER S
x — %, <10
2x; — x, <40
LRI Xy, Xy 20
Or (379a)
Find the Dual Problem (DP) of the following LPP :
Max. :
Z = 2x; + 5x, + 6x,
S.t. :
Sx; + 6x, — %3 < 3
—2x) + xy + 4x; < 4
x1+5x2+3x3£1
—3x; — 3%, + Tx; < 6
and Xy, Xy %3 2 0
f= LPP &t g7 99&n (DP) I hifsg :
Afhad
Z = 2x; + 5x, + 6x,
EIGER IS
Sx; + 6x, — %3 < 3
—2x) + x) + 4x; < 4
x1+5x2+3x3£1
—3x; — 3%, + Tx; <6
LRI X1y Xy Xz 2 0
Solve the following assignment problem :
a b c d e
A 160 130 175 190 200
B 135 120 130 160 175
C 140 110 155 170 185
D 50 50 80 80 110




a b C d e
A 160 130 175 190 200
B 135 120 130 160 175
C 140 110 155 170 185
D 50 50 80 80 110
E 55 35 70 80 105
Or (379a)
Solve the following Transportation problem by using North-West corner rule :
From To Available
Dl D2 D3

O, 2 7 4 5

O, 3 3 1 8

O, 5 4 7 7

O, 1 6 2 14
Demand 7 9 18 34

Fefafed 9RasT 99 &l SW-Uf¥=H %4 9 99 9 g il
g RED 39Ty ShTSAl
Dl D2 D3

O, 2 7 4 5

O, 3 3 1 8

O, 5 4 7 7

O, 1 6 2 14

AT 7 9 18 34

Section—-C (T@US-9)

Use Newton—-Gregory forward difference interpolation formula to compute
y(3.62) from the following table :

x ] 360 | 365 | 370 | 375 |



3.60
y 36.598

3.65
38.475

3.70
40.4477

3.75
42.521

Use Stirling formula to find y,q given :

Voo = 49225, y,s = 48316, y;, = 47236, y;5 = 45926, y,, = 44306
e sfergl @ fedfelm ¥ & 9o 4y, T SIS

Voo = 49225, y,s = 48316, y,, = 47236, y;5 = 45926, y,, = 44306

1 rd th
Use Simpson’s [E) and [gj rule to evaluate the following integral :

J‘l dx

01+ x

2

Hence obtain the approximate value of © in each case.

ﬁmﬁf@awﬁfﬂw(ﬂrd qen @)thﬁmﬁsnﬁﬁm:
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01+ x

old: g fgfd O ¢ o1 Gfiehe |19 19 hifSIT |

A company is spending % 1,000 on transportation of its units to four warehouses

from three factories. What can be the maximum saving by optimal scheduling.

Solve the following transportation problem by using VAM method :

Factory Warehouses Factory Capacity I
W, W, W, W,
F, 19 30 50 10 7
F, 70 30 40 60 9
F, 40 8 70 20 18
Warehouse
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TIRT ¥ T
W, W, W, W,
F, 19 30 50 10 7
F, 70 30 40 60 9
F, 40 8 70 20 18
e
5 8 7 14 34
EICRRE|

A company has 5 jobs to be done. The following matrix shows the returns in Rs.
of assigning ™ (i =1, ......... . 5) machines to the /P job G =1, ......... , 5). Assign
the five jobs to the five machines so as to maximize the total return.

Machine Jobs
\: 1 2 3 4 5
A 5 11 10 12 4
B 2 4 6 3 5
C 3 12 5 14 6
D 6 14 4 11 7
E 7 9 8 12 5
o % T e T A o R A W (= L, 5) F A
G=1, oo, , 5) fafese & W o w1 A fegeEr T uis qeiE o e e
39 TR fafde wifNe fF oo o eifaswaq 2
' MR Eae]
\: 1 2 3 4 5
A 5 11 10 12 4
B 2 4 6 3 5
C 3 12 5 14 6
D 6 14 4 11 7




