' Total number of printed pages—19
3 (Sem-6/CBCS) MAT RE 1/2
2023

MATHEMATICS
(Regular Elective)

' Answer the Questions from any one Option.
OPTION-A
: ( Numerical Analysis)
Paper : MAT-RE-6016
Full Marks : 80

- Time : Three hours

OPTION-B
. (Programming in C)
Paper : MAT-RE-6026
Full Marks : 60

Time : Three hours

The figures in the margin indicate
_fu[l__marks for the questions.

Answer either in English or in Aésdmese.
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. OPTION-A
{ Numerical Analysis )
Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10
weTe fra e es il ¢ '

{a) Under what condition is row pivoting
used to enhance the basic Gauss
elimination method ?

& +f3%¥® row pivoting I72T IR AT
Gauss elimination & 3@ 31 =We

(b)  Name an interpolation polynomial that
should be used to interpolate a function

whose input data are equally spaced.

B S A e R G e

S A, wmﬁwmﬂﬁw
W@'

(c) ‘Prove (ewie 341)
V=I-E
(d) If f(x) is a polynomial of n degrees

then A™! f(x) is

(Choose the correct answer)
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(e)

gy

MW f(x) B n degree I2oW =, cofnr
A" ) ® - (% e B Craredy)

i 1

(i) <
(i) O
iv) L

What is meant by piecewise polynom1ai
1nterpolat1on i

Piecewise polynomlal mterpolahon AT

e

. b
Write down the value of _[ £ ) dx by

trapezoidal rule when [a, b] is divided. -

- into two subin_tervals.

Trapezmdal rule g ﬂ-’e]?l _[f (x)dx 7 A

W@fﬂﬁi[al, ]zmﬁ@@wm

What is Richardson extrapolation ?

Richardson extrapolation Wi ¢
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~ (h) Prove (?FIW )
_ AE = EA
(i) What is meant by iterative method for

solving a system of linear equations .?
Name one such method.

R ANER il e A omaife [
T @12 A G5 Trese |
() Name one numerical method used to
solve ordinary differential equation.
~ Ordinary differential equation T
B AR A= A T |

2 Answer the following : o 2x5=10
wold ey Ued el 8

(a) What is error in numerical analysm?
Name one source of error. Define
- relative error.

Numerical analysis © @1% 2 EFFB? Rz

a5 T 2l | Relative error ¥ k@l &l |

(b) Construct the divided difference table
for the following data :

9679 w fral ifeiele 79 divided difference
cfa?f 510 1 ¢

x e 4 7 12
y 22 30 82 106 216
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(¢c) Solve the equations using Gauss ‘
elimination method :

Gauss elimination W‘W FE M
39 2 ' .

R 2 : 6
3x+38y+4z =20
2x+Yy+3z = 13

(d) Use Romberg integration to evaluate .:

Romberg We@e 3729 & S Sfeqr ¢

dx.
X

= e BO

(¢) What is numerical .method ? Give an
example of its application.
TR AGNG B (I 22 16 ARG e
BCI? GG Tulzae |

Answer any four questions : 5%x4=20

ficoea sifas! 2se Te fim ¢
(@) Find the inverse of the co-efficient

matrix of the system by Gauss-Jordan

method with partial pivoting and hence
solve the system.
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(b)

(c)

efficient matrix 3 2SN Bfeal @=: (AN

wors frml fofanr ey wtews QEr

Partial pivoting ¥ F=T® Gauss-Jordan
oGfs g TR (&RF TG (o164 co-

T 5
Fmad 1 [ [T
o BIRTR e R
35 3||lz] |4

Find the Lagrangé quadratic -polynon’iial
passing through the following three points :

Lagrange quadratic polynomial Gleedl 8

(1, y1) = (-2, 4)
(xQ’ yz)= (0, 2) S

(v, 2)=(.8)

Obtain piecewise linear interpolating
polynomial for the data given below :

T Eﬂ%ﬁ‘ﬁ P piecewise linear
interpolating polynomial Bfeedl 8

oo 4.8
yaSl7 21 73
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(d) Given the following values of f(x)=In x,

find the approximate value of f'(2.0)

and f"(2.0) using methods based on

linear and quadratic interpolation.
Compare with exact solution. -

@

f(x)=1n x & S oo wiferst fal =)
Linear &% quadratic interpolation %2
afd f(2.0) = f"(2.0) TS exact
solution 9 #9519 gei-l 4 | '

i 0 1 2

X; 2.0 DIt 2.6
f(xl-) 0.69315 0.78846 0.9551

Derive basic Simpson’s 1 rule for

[ f(x)ax

for | f (%) dx < spiacey

Simpson 9 basic

Caf—

Q ey T

Tfeneat | |
What is midpoinf method ? Write down
the procedure for midpoint method.

Midpoint method & 2¥? Midpoint
method #%feq F=o4tH forai |
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4. Answer any four questions : 10x4=40 Lagrange’s in’FerPOIation T &:[@ bl
Rt B1f35 2s Tew o _ Shne 8 \ :
(@) Define forward difference operatbr - ' R || O
When should we use Newton- Gregory f(x) 2 4 8 16
forward difference interpolation :
formula ? Mention one advantage and () (i) Prove (2 W)
one disadvantage of this formula: For : :
the data given below where the diameter ' S e
- d and corresponding area A of a circle o e A2g*
is given, find the area of a circle with i . :
diameter 82 cm : 5+5 10 : the interval of differencing being h.
_ (ii)  Name the difference formgias_ for.
A RS s vt | Qilﬂ% &2 ZH Newton- finding approximate ,.derlvgtlves
Gregory a5l ool g 92N TR based on using a.stralghfc line to
dieol? 2 @61 R o <Ol SR faren | interpolate the given data. Use
WSS SIS 91 970 &9 P d W (7 A them to estimate y'(1) from the:
Frl iz, 82 em TP 4w b1 ge9 v gaia givelabelow : ‘
Tfeqis e fal data (ARG SRS GO
- , : TR eoRe fofe ¥ wree Tierel
d_ 80 85 90 95 100 ' ffon Reffere ara Fl o= Freee
A 5026 5674 6362 7088 7854 R SRy (1) Sfeed e
(b) Derive Lagrange’s interpolation formula. | X _0 123
Find the interpolating polynomial from vy bl 3 48
the data given below in Lagrangian e
form :
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(d) Find the integral

e

24 g
ll+x'

using Trapezoidal rule, Simpson’s
rule and Romberg integration.

GPREw g, B L 1 o o

J—

2
dx
oroR e 3 [ 7 Bl )

Find the solution of the system of
equations correct to 3 decimal places
using Gauss-Seidel iteration method :

AT (oMb IR 3 eIl it wmee

Tferaar ¢
x+20y+2z = —18
25x+y-5z = 19
3x+4y+8z = 7

Solve the systern of equations given
below.correct to 3 decimal places using
Jacobi iteration method :
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Lo
3

(9)

(h)
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(el Aegfe T9RT 3R @R AT oil5s
AN € TR B WFS BN 3

10x+4y -2z = 20
Sx+12y-z = 28
X+4y+7z = 2

What are the two types of methods for
finding numerical solutions to ODE ?
Name one method from each type. Solve
using Euler’s method : 2+2+6=10

ODE i 4 13[y SUNT “afe e

WA GBIt Twiggd 3l | Euler’s method
R IR AN F90 8
ly,:4eo,8t._0'51;
CU0)=2,r 0=t<4
h=1

What is Heun’s method ? Explain its
procedure. Use it to solve :

Heun 9 #&f® 2 3305 914 39| Heun I
&S 9T TR AT AN 39 8

dy -X ) i
2 =3¢ *-04y, y(0)=5
g

k=15 < x <3

Find (%fedn), y(3).
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OPTION-B
( Programming in C)

Paper : MAT-RE-6026

Answer the following questions . =77

were fral eraIee T i ¢
(@) Is ‘&& an arithmetic operator ?
‘88’ o] ifeifoD SIHCab (il e

(b) Write the C header file, which is useful
to execute the prmtf )’ function.

‘printf( )’ FIWB ﬂsﬁlﬁ— F(RAT @”ﬂmﬁ?f .

(BT Fieen! ol |

(c) Do X and x represent the same variable
©in C'language"?

X 9% x @ C ©EY 36! 5eas afelRiag
. R

(d) Write the output of x from the followmg
L C e XpressSion

ﬁ’sﬁ«@_cwﬁﬁﬁ%xﬂwﬁﬁﬁ%m

mtx
x= 2588
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(e)

Are 0=x and ‘x=0’ equivalent in C

language ?

C O 0 =X WF %= 0’ AAGET] (IRF 2

() Convert the following inte -4 ¢
expression :

ffiRes @51 ¢ wfeafes weies 7

; (i el
F=c ooy T
a-+b
(g) Write one relational operator used in
the C language.

C YIS IS GGl T2 B St =i |
Answer the following questions :  2x4=8
wile il epsicars See o
(@) Write two differences between local and

global variables used in the C language.

C SIS 720 (AT Wl (AT (SReERe™

Siee 751 #nefy fe |
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(b) What are ‘increment’ and ‘decrement’
operators ? Explain with examples.
4ncrement’ W% ‘decrement’ S#AICEGS &2
Tuigad r geng fwa |

(c) Write four words that cannot be used .

as variable names.

_Wmﬁimw@ﬁammﬁﬁrw,

o7 |
(d) Explain briefly the hierarchy of
operations in the C language.
© C ©[A® operationsJ &9 5 T |
3. Answer the following QUestions : {any three)
: 5%x3=15
weTe il ecaE Tl frdl ¢ (Reiean fofasr)

{a) Write a C program to calculate the value

ol 2 . where z:3x2+2y3—25., as .J_c
{raries from -1.5 to 1.5 in increments
of 0.5, and y.vari_e's from O to 3 in
steps of L.
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(b)

(c)

a W SRERE @B ¢ araw f, e

z=3x" +2y° -25,¥T x 0.5 ¥I© 1.5 3
ol 1.5 &1 AW W% y 1 TIS 09 7R/ 3 (&
| |

Write a C program to generate and print
the numbers between 100 and 200 that
are divisible by 3, but not by 4.

100 ©IR 200 3 W= R4 HE W o
<R @Bt C e Bt R 3 @ ol
<A iR, BE 4 @ 7= i

Write a C program using the recursive

~ function to display the first n terms ‘of

the Fibonacci series.

Fibonacci #g&Td 25 n i i el TR

IR I TR R Bt C et |

(d)

Write a C program to compute the value

of r from the following series :
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(e)

ﬁwﬁfﬂ*ﬁ\ww 2 R SN R
aﬁcam%:nf

T 1| G |

_.--1“_.__;.__.....

Lo W
Given a matrix of order 5x5. Write a C

program to find row sum and column
sum of the values.

5%5 TR 951 cﬁﬂwm*ﬁ% I
% T @Tﬁwﬁmﬁaﬁaﬁtc ftar foran

Answer the followmg questions : (any three)

10x3=30

wﬁmmm%mﬁaw(ﬁmfﬁbf)

(@)

Discuss formatted input and output

functions in C with examples.

AT IS © mmw%@mw@w

(b)

Wﬁf{@ R Seana 3531
Write a C program that

aﬁrcmﬁwﬁwﬁm

(i) uses one dlmensmnal array to
store 18 numbers, then -

aw@aswﬁmmwzﬁﬁ 18%1»'{\%
IRTH IE, (OB
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(ii) finds the mean of these numbers,
then
3 FLRNARS e Rl A, (908
(iii) forms a 3x3 matrlx say A, taking
the first nine numbers and another
3x3 matrlx, say B taking the rest
of the nine numbers, and finally
21231 151 TR (e bt 33 T (T,
A 9107 R T I 761 IR G W
4Bl 3x3 T G B 510 L, I
(GBI
(iv) gives the mean of 18 numbers, and
A+ B as output.
18 Bl FRAF 5T, WF A+ B CUETEwo!
wITH[G fism fea | '

Write a C program to give the absolute
value of a number without using the

header file ‘math.h’.
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() Write a C programme to find the first
n primes, that uses a user-defined

(2SI FIZST ‘math.h’ T2 WS GBI 72T

HALR L Wﬁ <Gl C ela m' function to check if a number is prime ; !

=1+x when(@fsm) n=1 | - or not. : i

- =14% when (cfemn) n=2 ' | ﬁﬂﬂnﬁl@ﬁ@ﬁ\ﬂﬁﬁmﬁﬁﬁuﬂﬁcmﬁﬁ T

y(x, n) . = : ' foral, g <t T NG @ & A AT
e Tyl ae FfRxtaT bt AR RS i T WA

=l+nx when((.ﬂﬁm) n>3 or (?!T) n<i

Write a C program to ﬁnd the value of
y using

wore TR TR TR y—ﬁﬁmﬁﬂﬁ?@ﬂ qot
C 2 GRI

" (d) Write a C program without using an
array that gives a number that is

neither the highest nor the lowest of -
three distinct numbers

SHRI AR T SR T T
foe sdfes <t s e W\?UTCEI i By
C alafs fea|
(e) Write briefly about go to’ and ‘break’
- statements. Write a C program to find

the sum of all odd integers between 1
i’ ' : and n.

‘go to’ IR ‘break’ﬁifﬁﬁ?@ﬁﬂ?@ﬁ‘?ﬂl ‘
1 9% n I e Wwﬁ IR (ST
* RoifEeica @Bt ¢ aAras v
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