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~ OPTION-A
( Numerical Analysis)
Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10
€T fral o el i o

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

& ARR%®S row pivoting 37 IR eiafi
Gauss elimination R 3@ =1 =x 2

(b) . Name an interpolation polynomial that
should be used to interpolate a function
whose input data are equally spaced.

<ol SHEF IHI W A 7 G v

SHEHY FE, T© IFPHIRIT I 1A=
AN @ |

(c) Prove (34 F41)
. V=I-E™
(d) 1If f(x) is a polynomial of n degrees

then A™!f(x) is
(Choose the correct answer)

3 (Sem-6/CBCS) MAT RE 1/2/G 2



BIKALI COLLEGE LIBRARY

I f(x) €Ol n degree I T, (SfSH
A" f(x) & (s7 Tev A5 Bferaan)
U '
(i)
(i) ©
(iv) —:15

(e) What is meant by piecewise polynomial
interpolation ? '

Piecewise polynomial interpolation it

e

| b
() Write down, the value of I f(x)dx by
a .

trapezoidal rule when |a, b] is divided
into two subintervals. |

J Trapezo1da1 rule ¥ W _[ f (x) dx I 99

~ Sfereat @l [a, b 2@761‘—1%—@@1?811

(g) What is Richardson extrapolation ?
- Richardson extrapolation 311'631 1534
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(h) Prove (299 3=1)
AE=EA
() What is meant by iterative method for

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

R AN (9115 wmwf»ﬁmﬁsﬁf&
T QA2 2R @61 Twrad |

() Name one numerical method used to
solve ordinary differential equation.

Ordinary differential equatibn S <
B! A simfed A |

2. Answer the following : 2x5=10
weid e Tel vdl ¢

(@) What is error in numerical analysis?
Name one source of error. Define
relative error.

Numerical analysis © @b & ? @03 FHE!
i ’@Q’i 5721 | Relative error ¥ 3 foral |

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

woe fral ©iff@ie #[1 divided difference
(53 Siom B 2 -

x 1 2 4 7 12

y 22 30 82 106 216
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(c) Solve the equation's using Gauss
elimination method :
Gauss elimination ﬁ%f\‘ S IR IR AN
SR
x+y+z = 67
3x+3y+4z = 20
2x+y+3z = 13
(d) Use Romberg integration to evaluate :
Romberg S&a IRZT IR T Sfeneat ¢
[ &
1 X
(e) What is numerlcal method ? Give an
example of its apphcatmn
TR 1S T (I 20 2 T I T
(A2 o TuizRd |
3. Answer any four questions : . 5x4=20
ficprear sifabr e Tew fra ¢
(a) Find the inverse of the co-efficient

BIKALI COLLEGE LIBRARY

matrix of the system by Gauss-Jordan
method with partial pivoting and hence
solve the system
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Partial pivoting ¥ HTTS Gauss-Jordan

sme qazR < 3fe FEERae (6T co-
efficient matrix 3 = TFea == (NG

Y 9
1 1 1] [x] 1
4 3 -1|}ly| =16
35 3||z] 4

(b) Find the Lagrange quadratic polynomial
passing through the following three points :

svas fwal fOAGr AMAY= TiteE @
Lagrange quadratic polynomial Sfe1edl 3

(xla yl) = (_ 2, 4)
(x2, Ys)= (0: 2)
(x3, y3) = (2, 8)

(c) Obtain piecewise linear interpolating
polynomial for the data given below :

oo SifeTeIR A piecewise linear
interpolating polynomial Tferedl ¢

x 12 4 8
y 37 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)=in x 3 TF4 o=R wifed @)
Linear i< quadratic interpolation I<]
IR f'(2.0) "= f7(2.0) Tfered exact
solution T FN9O Pl 91 |

l 0 1 2

X; 2.0 20 2.6
f(x;) 0.69315 0.78846 0.9551

(e) Derive basic Simpson’s 3 rule for

jf(x)dx.

-oa

Slmpson?a' bas1c IGEL If (x) dx I

Tfeeat |

() What is midpoint method ? Write down
the procedure for midpoint method:

. © Midpoint ‘method o za2 Mldpomt
‘method 2&fed F=ATE forat |
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4. Answer any four questions : 10x4=40"
Rizarear oif<br o] Tel faa o

(a) Define forward difference operator.
When should we use Newton-Gregory
forward difference interpolation
formula ? Mention one advantage and
one disadvantage of this formula. For
the data given below where the diameter
d and corresponding area A of a circle
is given, find the area of a circle with
diameter 82 cm : - 5+5=10

A AR @ forat | nifil (wfod Newton-
Gregory SNl SEC=Fe 9@ IR CaE
el ? AR @61 RY S @6t SERAl ot |
weTod SifeR 7/ T & I d W% (Fa A
i e, 82 cmmwaﬁmm.
Tleraar ¢

d 8 8 90 . 95 100
A 5026 5674 6362 7088 7854

(b) Derive Lagrange’s interpolation formula.
Find the interpolating polynomial from
the data given below in Lagranglan
form:
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Lagrange’s interpolation @bl @@ 31|
Tlered ¢ |

x 123 4
f(x) 2 4 8 16
(c) (i) Prove (9 F4M) |

ex =80 x E€”
E A%e”

the interval of differencing being h.

(i) . Name the difference formulas for

finding approximate derivatives .

based on using a straight line to
interpolate the given data. Use

them to estimate y'(1) from the
data given below :

Tee Tl data (AR SEEEAS GG
FAIERAR @7 TSfe IR owl Tied
Rifen Relfers s b R Hows
Wasﬁy'(l)%%ﬂmg

'x -10123

'y % 12 4 8
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(d) Find the integral
T dx
1+x

1
using Trapezoidal rule, Simpson’s 3
rule and Romberg integration.

Grzea @, Bpa 1 3 5@ wime 3@l

dx
l1+x

2
wwzﬁﬁf fAefa =41 |
1

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

AR (5B STMYN 3 WIS BN A

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

() Solve the system of equations given
below correct to 3 decimal places using
Jacobi iteration method :
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ol S e 0 (AR R (ol
AN 8 WS N waed Sleedl ¢

10x+4y -2z = 20

3x+12y-z = 28

x+4y+7z = 2
(g9 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 IR 3= 43R4 RYI® Aafs 2
VA oI BrrRel @@ | Euler’s method

IR T AL F 2

Yy = 4e°8 —0.5y
y(0)=2, for 0<t<4
h=1

(h) What is Heun’s method ? Explain its
procedure. Use it to solve : |
Heun I *@fo &2 20 ik 330 | Heun I

ﬂﬁ%_ﬂ}aﬂaaﬁﬁ@qmﬂmws

™ dy —x
Y _3e*_0.4y, y(0)=5
z e’ y, y(0)

h=1.5 ’ OSJC_<_3
Find (Sfered), y(3).
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OPTION-B
( Programming in C)
Paper : MAT-RE-6026

1. Answer the following questions : | 1x7=7
(a) Is ‘&&’ an arithmetic operator ?
‘&8s’ @Bl AN A A 2

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

orintf()’ T FRFe SR TA@N C
([ Tzeo! E

(¢c) Do X and x represent the same variable
in C language ? ‘

XﬁlﬁxtﬂCWtﬂ@ﬁﬁWﬁf_ﬁfﬁ_
FEE?

(d) Write the output of x from the followmg .
C expression :

ﬁﬁ%ﬂ—cwﬁ]ﬁmxamﬁﬁ%m

int x;
x =2+3.5;
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(e} Are O=x and ‘x=0’ equivalent in C
language ? ' :

C OIS 0 =x W% x=0" TG @F?

(/ Convert the following into a C
expression :

fAefFlres Wbl C wfsafeta Fides 41 3

ol —cd

z=e" +logy+
a+b

(g) Write one relational operator used in
the C language. -

C SRS IAFS Bl TREE O Bl

2. Answer the following questions . 2x4=8
weTe fral ercaies Ted fordll ¢

(a) Write two differences between local and
global variables used in the C language.

| C OIS IR G R (R (SR
Srers 7oy S
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(b) What are ‘increment’ and ‘decrement’

operators ? Explain with examples.
increment’ W& ‘decrement’ SARGR 2
Tz fn g@iR e |

(c) Write four words that cannot be used

as variable names.

5o W19 fZpiel IR IR IR BS54
ferat |

(d) Explain briefly the hierarchy of

operations in the C language.

C ©[F® operations-X ¥ 53T MY 1|

3. Answer the following questions : (any three)
5x3=13

o Al o] Ok &t 8 (e fofanr)

(a) Write a C program to calculate the value
of z, where z=3x2+2y3f25 , as x
varies from —1.5 to 1.5 in increments
of 0.5, and y varies from O to 3 in

steps of 1.

3 (Sem-6/CBCS) MAT RE 1/2/G 14



BIKALI COLLEGE LIBRARY

z3 W TfTNRE @61 Cadw @A, TS
z=3x2+2y% 25,35 x 0.5 TS ~1.5F
A 1.5 (51 AW W[ y 1 FF© 0] 2[4 3 (&
T | :

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

100 R 200 I @ 7l R o &5
A @of C ea i Rwrs 3 @ ol
T3 i, fow 4 @ 7=3)

(c) Write a C program using the recursive
function to display the first n terms of

the Fibonacci series.

Fibonacci *8¥&11R &3 n B 7 el TR0
ARG 5 IIRT IR @1 C &A™ o |

(d) Write a C program to compﬁtc the value

of 7 from the following series :
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fsfafe @R o/ 73 TN Sea R
GGl C e &4 ¢

r . 1 1 1

—_=] - ===+

4 3 S5 7

(e). Given a matrix of order 5x35. Write a C
program to find row sum and column
sum of the values.

5x5 PRI G5 (NoRFI T <R Cqioie
R FY (5T [oifEta @ot C e &l

4. Answer the following questions : (any three)
10x3=30

weTe Al e T forat 8 (fAewi=n fofabr)

(@) Discuss formatted input and output
functions in C with examples.

BRIZIER ICS C Emwﬁiﬁmwﬁ%@
FIGPR [RICT S I |
(b) Write a C program that

aﬁcmﬁwﬁfanﬁ_w

(i) uses one -dimensional array to
~ store 18 numbers, .then

awﬁamqﬁﬂmwﬁﬁlsﬁﬁﬂn ;
HTF I, (90T

3 (Sem-6/CBCS) MAT RE 1/2/G 16



BIKALI COLLEGE LIBRARY

(i) finds the mean of these numbers,

then
@3 FANARE 16 [BIR 417, o

(iii}. forms a 3x3 matrix, say A, taking
the first nine numbers and another

3x3 matrix, say B taking the rest

of the nine numbers, and finally

awﬁaﬁﬂaﬂntﬁm 3x3 A (AT,
A 39 IR S A3 /61 TR 5.

451 3x3 TR GNEF® B 5107 F(F, WS -

(TS
(iv) gives the mean of 18 numbers, and

A+ B as output.

18 B HLR 5T, S* A + B G0l
oo ob Rt Mo |

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

he;ader file ‘math.h’.
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TR Fi2& ‘math.h’ mamﬁﬁwﬁ "-I\W
oS T ata @Bt C e fein

=1+ x  when (@A) n=1
=1+% when (Zfeat) n=2

ylx, n) 1+ x" when (@feaiy n=3 ‘
=1+nx when (@f&a) n>3 or (zﬂ) n<l

Write a C program to find the value of
Y using

e AT AR TR yamﬁmﬁ??auﬁ
C eira™ & |

(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.

SR g T fefRDr TR AR
foege % Al TR A Y A 9ol
cmﬁaﬁmn

(e) Wnte briefly about ‘o to’ and ‘break’
statements. Write a C program to find
the sum of all odd integers between 1

and n.

‘go to’ W ‘break’ [YFe1 Kara vt =4l
1 S% n I ST A PN AT (51T
fIeifRata @B C ataw forin -
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() Write a C programme to find the first
n primes, that uses a user-defined
function to check if a number is prime
or not.

oW n (B TR Ty R51Raes @Bt C etam
feral, fatm @Bt Y Gifes =@ @ I=8 *_[=
IR0 o1 RIS i wieH 7 A
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