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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2022

MATHEMATICS
PAPER-V

NUMERICAL ANALYSIS, LINEAR PROGRAMMING AND OPTIMIZATION
Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.
All symbols are of usual significance.
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Answer question no. 1 and any two from the rest
SR ehYl @3 TRMH(E e (ATF (A-(FIA 6 2TeiF Ted wig
geq . 1 31 IZAGIC FHi Gsacl UTAHT IR IS

1. (a) Prove that / &3l < / THIUT R : 2
A-V=A-V
(b) What is the geometric representation of the trapezoidal rule? 2
Trapezoidal */&fex syifsfes il F 9
Trapezoidal @I ST Ul (geometric representation) & &I ?
(¢) Write down the approximate representation of % correct upto four significant figures. 1

B M 2 218 7F %—dlﬁ w7 (approximate) WAL 141

% DI IR AEAYYT 3 FH Hel DI AN UK (approximate representation)
o |

2. (a) Establish Newton’s Forward interpolation formula. 5
Newton-€3 Forward TORCAE @i afot 341
Newton’s Forward 3fIa=?T9 {3 (Interpolation Formula) %Imo=T R |

(b) Explain the method of Bisection for computing a real root of the equation f(x)=0. 5
What are its advantages and disadvantages?

f(x)=0 ANFAC G0 A¥I A& 949 & Bisection “@fe(s [t 1 T Amio b
AR @R SPffRATfE F 9

f(x)=0 TP IRAAE oI IO T4 g9 (Bisection) fafere! aamem TR |
D! HIgaT X JHIgEl & D g ?
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3. (a) Calculate f(3.12) correct to 5 decimal places
(3.12) -a3 ifs wifi oz o1 M ey T2

(b)

4. (a)

(b)

2125

5 TIFAT IF IR HEl f(3.12) B TVET TR

X

3.1

3.2

3.3

3.4

3.5

3.6

f(x)

0.49136

0.50515

0.51851

0.53148

0.54407

0.55630

Find the root of x’—8x—4=0 which lies between 3 and 4 by Newton-Raphson
method correct to 4 decimal places.
Newton-Raphson #&fed AR x° —8x—4=0-93 51 Wi =% e @ e ey
4, @A A 3 @R 4-9F & SRE I |

Newton-Raphson faf&f gRT 3 319 4 A& U+ 4 S¥HAT W 9 8 x° —8x—4=0
DI A YT TR |

1
Find the approximate value of J.
0

dx

one-third rule taking 4 sub-intervals.

1
B 2 SeAle (sub-intervals) 1@ Simpson-@3 %rd RCR AR .[
0

1+x

S O 218 9 o Wi T 59

1
Simpson’s one third A §RT 4 U <RI fol® .[
0

TIMT I I gl UT TR |

- correct upto 4 decimal places by Simpson’s

dxz 93 B

1+x

dx ?lbﬁ' ﬁ
1+ x* K

Find by Lagrange’s formula the interpolation polynomial which corresponds to the
following data:

(8T A9 (A Lagrange-a9 g IR IR SVRCANCETH 722 (polynomial)- aifex

98

Lagrange’s g3 gRI =7+ ST (data) T WAl WM U&UY (interpolation) ERCEURS

SRS

Answer question no. S and any two from the rest

X

-1

215

f(x)

9

15
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5. (a) State the fundamental theorem of L.P.P.
L.P.P-93 (Mf& (fundamental) $##w(G Rye 341

L.P.P &I Hifeld 9T 9T |
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(b) Prove that the intersection of two convex sets is a convex set

2l=id 9 @ 96 Convex G0-99 (=7 (Intersection) 28 @b Convex (16|

g‘s‘ Iqd (Convex) HddI UfA2a (intersection) Sdal HE % 9l YA TR |

(c) Show that the vectors (1, 2,3) and (4,—2,7) are linearly independent.
mate @ (1,2,3) 8 (4,—2,7) (®F=7 linearly independent.
A &6 (1,2,3) 31 (4,—2,7) RIP SUAT WA= B 91 @S] 89 |

6. (a) Prove that the dual of the dual of a primal is the primal.
A8 (@, ‘T TR T 26 “@ZAeT |
UTgAd (primal) @I TIBRI (dual) &1 SRR UTSH &I 9= YA TR |

(b) Solve the L.P.P using duality principle
Max (z) = 4x, +3x,

Subjectto x, <6, x, <8, x,+x,<7, 3x,+x, <15, —x, <1, x,x,20

34 (7® (Duality principle) IR I (A4 (2SR F7 (LPP) A 40 |
Max (z) = 4x, +3x,

Subjectto x, <6, x, <8, x,+x,<7, 3x,+x, <15, —x, <1, x,x,20

&9 g (Duality principle) YIRT IR LPP AR TR
Max (z) = 4x, +3x,

Subjectto x, <6, x, <8, x,+x,<7, 3x,+x, <15, —x, <1, x,x,20

7. (a) Solve the following L.P.P by graphical method.
Max z=2x,+x,
Subject to x, +3x, <15
3x,—4x, <12
X,%x,20
e @ik @ianfiR TPmIfB-& @2 (Graphical) “afote T ¢
Max z=2x, +x,
Subject to x, +3x, <15
3x,—4x, <12, x,,x,20
oA ® (Graphical) fafer yaT ™R 941 LPP 99 R
Max z=2x, +x,
Subject to x, +3x, <15
3x,—4x,<12

X,%x,20
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(b) Solve the assignment problem with cost matrix

G (Assignment) FRGIG 67 SHIEH (Cost Matrix)-a3 HLS Fu ¢
I WIfgaId AT HRIR (Assignment) FARIT AR TR |

I 11 oI Iv
10121911
5|10 7 |8
12|14 |13 ] 11
8 | 15|11 9

O O w »

8. (a) Use Charnes Big-M method to solve the following L.P.P
Max z = x, +5x,
Subject to 3x, +4x, <6
X, +3x,23
xX,%x,20

[ S gy

Charnes Big-M #@f® 3727 (3 &eifae L.p.P 6 i 3

Max z = x, +5x,
Subject to 3x,+4x,<6

X, +3x,23

xX,%x,20
Charne’s Big-M faf&r garm Ry f=feiRaq L.P.P SR TR |
JAMTHTH TS z=x, +35x,
TS B 3x, +4x, <6

X, +3x,23

xX,%x,20

(b) Find the optimal solution of the following transportation problem

[ S S o

frfafae ifdaze Temifba 5as ST (optimal solution) JifRd T4
frforRaa aRagd AT $5ead (optimal) THARIE UTW TR

D, D, D, q
ol10] 9|88
o,[10] 7 |10]7
o1 97|09
0,[12]14 10| 4
b 10 10 3
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