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. MATHEMATICS
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Answer the Questions from any one (.)vﬁtidn.‘
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(Numerical Analysis)
‘Paper : MAT-RE-6016
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Time : Three hours
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" Paper : MAT-RE-6026 -
Full Marks : 60
Time : Three hours
The ﬁgure#'in the mafgin indicate
full marks for the questions.
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| OPTION-A .
( Numerical Analysis)
" Paper : MAT-RE-6016

1. Answer the following questions : 1x10=10
oo R e e ‘

(@) Under what condition is row plvotlng -
used to enhance’the .basic Gauss
elimination method ?

& ﬂﬁﬁﬁw row pivoting 2T IR e
‘Gauss elimination Rf¥ 3% =4 =e

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

Bt S ISR W Bt R G5 R

w0, Waﬂwﬁaaﬁﬁw,'
T =

{c) - Prove (3 F41) )
. V=I-E?
(@ If f (x) is a polynomlal of n degrees '

then A" f(x) is |
(Choose the correct answer)

-

'3(Sem-6/CBCS) MATRE 1/2/G 2



W f(x) @B n degree Tl T, cefnl
A ()’ (@%7 Tev A 67%\92/7)
G 1 |
o i) >

(i) O
(@iv) . %

(e) . What is meant by piecewise polynomial -
- 1nterpolat10n ? -

P1ecew18e polynomlal mterpolatlon W
ﬁS? . -

() Write down the value of I f (x)dx by

'trapezo1da1 rule when |[a, b] is d1v1ded
into two subintervals.

e o
Trapezoidal rule I 7JT© j,f(x)d:;'a T
! a

Sfvear Rt [a, B] 2 ohie Rew 3 =
(g) - What is Richardson éxtrapolation ? '
Richardson extrapolation H &2
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(h) Prove (2 ).
| AE=EA ‘
(i) What is meant by iterative method for -
solving a system of linear equations ?
Name one such method.

(AR AT (9N T et MRS ﬁﬁ
P @IE TR 65 T W
() Name one numerical method used.to
solve ordinary differential equation.
Ordinary differential equation 4= 1
B RGPS ARSI AT |

2. Answer the followmg .+ . 2x5=10 °
(a) What is error in numencal analysis ?

- Name one source of error. Define.
relative error.

Numerical analysis © & &2 &g Rcezt
. 45T AN Relative error 3 AkEl @Rl
(b) Construct the divided- dlfference table
- for the following data :
- were fam eiffie st divided difference -
(BT o157 1 3 _
X 1 2 4.7 12
y 22 30 82 106 216
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{9 Solve -the equattons usmg Gauss -
“elimination method

Gauss ehmmahon ﬂﬁﬁi Wiﬁﬁﬂmﬂﬁ |
: .W [} .
 x+y+z'= 6
3x+3y+4z = 20
2xry+3z = 13

(d) Use Romberg integration to evaluate : .
" Romberg W% I9q4 IR T Sfeat s T

; Tgi :

| 'fe) What is numencal method ? lee an '
example .of 1ts apphcatlon I

mwwﬁsw mwrmwww
AL mwm |

- 3. Answer any four quesuon's": 5%4=20
'ﬁmzamﬁ?ram%aﬁm -

(a) Find the mverse of the co-efficlent
. matrix of the system by Gauss-Jordan
method with partlal pivoting and hence
solve the system.
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)

" Partial pivoting I TS Gauss—Jordan '

afe 9T IR 3RS ATRRAE (olfBT co-

efficient matrix ¥ &SN mem Cﬁﬂﬁl
AL 9 |

11 1) [x}p |1

4 3 -1|{y| =16

35 3|z

Find the Lagrange quadrat1c polynomlal .

‘passing through the followmg three pomts

- wae fra %ﬁﬁ‘lﬁﬁﬂ{@ﬂm Q@
- Lagrange quadratic polynomial Sféiext 3

ks

(o 91)=(-2,4) .
(25 y2) = (0:_ 2
(X3, y3); (2 8)

Obtain piecewise linear mterpolatmg.
polynomial for the data glven below :

R St i piecewise linear
mterpolatmg polynormal %ﬁmat s

x12 4 8
y372173
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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 1nterpolat10n -
Compare with exact solution.

f(x) lnxawwmﬁaﬂﬁmW|
'Linear 9% quadratic interpolation TR
IR f(2.0) W f(2.0) Tlered exact

solution ¥ F9M® L&l T4 |
i "0 1 2
X; 2.0 22 - 26

f(x;) 0.69315 0.78846 0.9551

1

(e) _Derlve basic Slmpsons § rule for ‘.

[

._jf(x,)dx.

: Slmpsonﬁ basic 3 If (x)d.x QW‘T -

et |

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

Midpoint. rnethod & = Mldpomt'
method &S T forat|
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4. Answer any four questions : .10x4=40

| Rcalc o1 e e i

(@)

(b)

Define forward dlfference 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 TR A& 5| wnﬁ &S Newton-

Gregory Wael SRt @ IREN TRY

Eel? TN B AR SR 5 SR

7T IfFiRI #idl T 78 I d W (e A

- wiity, 82 cmWWtﬂﬁWW'
‘%I%\smw‘ |

d 80 8 90 95 100

A 5026 5674 6362 7088 7854

Derive Lagrange’s interpolation formula.
Find the lnterpolatmg polynom1al from
the data given below in Lagrangian
form:
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Lagrangé s interpolation JCH! A 4 |
WW@%WWWWW

Tered 3 .
x 123 4
f(x) 2 4 8 16 .
(c) | () Prove (‘ZJSIT‘T E))

(i)

2 x
ox | A | gx B
E | " A%e*

the interval of differencing being h.
Name the difference formulas for
finding approx1mate derivatives

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

‘them to estimate y'(1) from the

data given below

were ¥l “data @«W«ﬂw
AR evigs s +R o e
IR IR Y (1) Shret e

x -10123

y % 12438
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(d) Find the integral
1 1tx |
- using ‘Trapezoidal- rule, Simpson’s i
rule and Romberg integration.

C @Fﬂﬁi@’a{a,ﬁ#mla:.agww

1+x ﬁﬁw' ‘

wwmmaﬁf

.(e) ' Find ‘the' solution of the system ‘of -
. equatlons correct to 3 decimal places -
using Gauss-Seldel iteration method

mmmwﬁwhﬁaf
WCWWWSWW%W
Sfereat s

. x+20y+z = -18
25x+y-5z = 19
-3x+4y+82'=_ 7

il Solve the system -of equations given
below correct to 3 decimal places using
Jacobi 1terat10n method :
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" (9)

(h)

R AT TR TR AR AR cotlba
A @ I et wals Sfevedt ¢
10x-+’4y—2z"= 20
3x+12y-z = 28
| x+4y+T7z = 2

_What are the two tyﬁe‘s of methods for
finding numerical solutions to ODE?

Name one method from each type. Solve
using Euler’s method : 2+2+6=10
ODE it I H&RY YT ~&fe e
YRS B Tz &l | Euler’s miethod

PR IR AL 9 3

Ly ___4e0.8t_o.sy
y(0)=2, for 0<t<4
h=1 ' '

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

Hemﬁmﬁ?WWﬁlHemﬁ
or'a%wﬁsﬁaﬁmqwmwo |

dy —-x
=3e 04,y0 S
- y, y(0)=

h=1.5 ’ 0Sx$3

Find (®faed), y(3).

-
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' OPTION-B
N Programming in C)
Paper : MAT-RE-6026

1 Answer the following questlons L 1x7=7

o i e Yot BAs .

(@) Is ‘&&’ an arithmetic: oi)eratqr ? |
&8y B AT WA e

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

, pnntf()’ I IS Rt %ﬂm‘»ﬂ.c
' M‘«ﬁiﬁzﬁml

(¢ Do X and x represent the same vanable ;
in C language ?

| metﬂcma@%‘IWﬁ%ﬁf‘w

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

ﬁﬂ%ﬂﬁcmﬂmx%w@%@m

int x;
x=2+3.5;
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A(e)-' Are O =x and ‘x=0"equivalent in C
' language ? - :

C ®RIS 0 =x W% x= 0 TG R

(f) Convert the followmg ‘into a C
' expressmn : - ‘

ﬁﬂﬁﬁwmcwm%‘mrﬁon@a@v

ab—cd

a+b

‘z=e +logy+

(g ,erte one relatlonal operator used in
the C language

C e T IRTS ol mﬁﬂtf SoIIIB ﬁwl |
2. Answer the folloWing' ques'tions' : 2x4—_~'8
LS ﬁm 2P Te ﬁ-mt

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

C OIS IRTS WWCWC@@NW |
Wgﬁ‘ron%jml
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'(b) What are mcrement’ and ‘decrement’
operators ? Explain W1th examples.

‘increment’ ®i% ‘decrement’ ARG ﬁ‘?

 : e i 3o o

(c) Write four words that cannot be used

as- vanable names.

Wawﬁmwasﬁammwﬁmw
Bt -

(d) Explain briefly the “hierarchy of
‘ operations in the C language. |

C ENK'S operatlons—a I AT YRY AN

3. Answe,r.the following questions : (qny three)
' 5x3=15 .

W ﬁm emzznaa Tex f%wn (ﬁmm 20))
(a). .Write a C program to calculate the value

of 2z, where z=3x2+2y3_—25, as x
varies from -1.5 to 1.5 in increments
_.of 0.5, and y varies from 0 to 3 in

~ steps of 1.
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- 23 TR SRR &bt C e B, TS
z= 3x +2y -25, ﬂ’%‘xOSW -1.59%9
ﬂaflstammylwoawsta
;|

 (b) Wnte aC program to generate and pnnt |
' the numbers between 100 and 200 that
are d1v131ble by 3, but not by 4.

| 100@1@2003%3\%3@%%
eﬁﬁaaﬁcmﬁﬁﬁmﬁ@msﬁm}
aﬁaﬂrﬁ%\s4@m|

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

the Fibonacci series.

N Fibonacci “j\’ﬁiﬁ 3{91‘51 n Bt =% 2 ﬁsﬁﬁ'ﬁ?{
Wwwzﬁﬁaﬁc ot fovd |

(dj Write a_C program to compute the value

 of r from the following series :
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ﬁﬂﬁ%‘ﬁﬂﬁ?ﬂ@;ﬁ%ﬁﬂ%ﬁTﬂ%@i

dmczmm%m
T 1.~1 1
Z=l-—ylioy
4 3 5 7

(e) leen a matrix of order Sx5. erte aC
' program to find row sum and column'
-sum of the values. =~

SﬁﬂﬁﬁdﬁdWWWWmWW$ﬁﬁhamWﬁ
W@@@Gﬁﬁﬁﬁﬁ%ﬁﬁﬁ#cammﬁwn

S 4. Answer the following questlons (any three)
- - 10x3=30

@wsﬁm@mww%@ﬂ%m (Rt fofasy)

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

7®N@ﬁbmscwavﬁ¢m%nﬁwmwm®@
mﬁﬁ@@ﬁmmwmmm¢mn
(b)  Write a' C. program that
‘ dﬂcammﬁwﬁﬁm

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

~$mﬁwvm%mﬁwﬁﬁﬁﬁ1833vm
HIF IR, (0T
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(i) finds the mean of these ' numbers,
then , |
% YRR 0. R «AiF, (oS
(iij) forms a 3x3 matrix, say A, taking o
the first nine numbers and another
3x3 matrix, say B taking the rest
of the nine numbers, and finally -
ol w51 TR (Bt 3x3 T T,
A SIS T AR AR LR 0 A
- @Bt 3x3 T GIERET B 9157 I, A
| (iv) gives the mean of 18 numbers, and -
A+ B as output
18%1512-«*5139(&5 mA+Bcﬁ’lawc%‘t -
wiese Roice faa |
(c) Write a C program to give the absolutgﬁ
- value of a number without using the

header file ‘math.h’.
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Q@ﬁtﬁfiﬁ math h’wwmmw
mmaﬁ?*camc o ol | -

=1+x when(@fea) n=1

=1+% when (ciféal) n=2 .

~ ylxn) —1+x" when (@) n=3 "
=,1+'nx~when(C?l%;§H) n>3 or @) n<l

‘Write a C program to find the value of
Yy using .
OoR IR W Ry Roiftar @Bt
C acaw fi - |

(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.

R TR e R T SRR
- fooTs Ao at swiE ot Rt fra @Bt
C eitaw fet |

(e) Write briefly about ‘go to’ and ‘break’
- statements. Write a C program to find
~ the sum of all odd mtegers between 1 .
and n. '

g0 to’ T ‘break’ﬁqf%wﬁmsﬁtésfém
1 ORe.n I TSR IR SYH MY @A
ﬁmﬁataa%t C =t faai)
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‘A

0 Wnte a C programme to ﬁnd the first
n primes, that uses a user-defined
functlon to check'if a number is pnme ;
or not. )

Mnﬁt@ﬁ@wwﬁmﬁmmcm |
fordt, R <6t Y GAfE - @ = 4w

| 3(%em-6/CBCS)MATRE1/2/6 19 . 2000 -





