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MATHEMATICS '
" (Regular Elective)
,A'nsvirer the Questions from "a.ny. one Option.
| OPTION-A-
( Numerical Analysis )f .
" Paper : MAT-RE-6016 -
* Full Marks : 80
Time : Three hours

' OPTION-B -
( Programrr@ing én C)
Paper : MAT—RE—6026
| . Full Marks : 60

'Time : Three hours

The figures in the margin indicate
full_ marks for the questions.

~ Answer either in English or in Assamege
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OPTION-A
(Mzmerical Analysis)
Paper : MAT-RE-6016

1. . Answer the followihg questions : 1x10=10

Wﬁmm%@aﬁm"

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

% #IRf¥(S row pivoting Iz TR eiafie
Gauss elimination &f¥ 3f& w1 =2

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

whose input data are equally spaced.

- 4b] ST TR A B R @5 e
ST I, ?I’@WW?IWWIW
AT 2T

(c) Prove (&3¢ ?!-_‘ﬁ‘f)
Val-E™
(d) If f(x) is a polynomial of n degrees
then A™!f(x) is ‘

(Choose the correct answer)
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% If f(x) 98 n degree T@om QH,(E%?JT

(e)

(9)

A" F(x) = (8% Te¥ 15 Tfysay)
e g

(@) oo
i) 0

iy L

What is meant by piecewise polynomial
interpolation g

Piecewise polynomlal interpolation W

. f&o

; : ;
Write down the value of _[ f(x)dx by

trapezoidal rule when [q, b] is divided
into two subintervals.

Trapezoidal rule 3 JgTe _[ fx)dx 35w
a

Sferedt @A [q, b] 2 SIS ow =1 27|

What is Richardson extrapolation ?

Richardson extrapolation Wit &9
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(h) Prove (s 340)

)

G

Answer the followihg >

AE=EA

What is meant by iterative method for .

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

R AT (a5 e 9 e [
Wmﬁ?maﬁw«rﬁmu

Name one numerical method used to
solve ordinary differential equation.

Ordinary differential equation A
| B R AwOT A

2x5=10

wm%ﬁms

() What is error in numerical analysis?.

()

Name one source of error. Define
relative error. s

Numerical analysis © o6 6o wlos A

45 <7 fordl | Relative error 3 k@l il

Construct the divided difference table
for the following data :
wore Al oiffeR #dl divided difference
(59T oiom 4 ¢

x 1 204, T~ 12

y 22 30 82 106 216
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3.
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(c)

(@

(e)

Solve the equations using Gauss
elimination method : -

Gauss elimination #&@® AT TR AL
9 3

x+y+z = 6
3x+3y+4z = 20
2x+y+3z =-13

Use Romberg integration to ‘evaluate :
Romberg SE@ew @29 & RIC| Tleredl ¢
dx

x

ot Sy N

What is numerical method ?. Give an
example of its application.

MRS Aae T FE 2 276 JII IO
FE? 6! TrizRe A

Answer any four questions : 5x4=20
(@) 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)

()

s

Partial pivoting ¥ J¥¥® Gauss-Jordan

 ogfe RN IR @R AR (M5 co-

efficient matrix 3 &St Bfeed RIS (oMol
A 490 |

1
=BG
4

W A
N @ =®

| ERE
3 -1f
5 &3
Find the Lagrange quadratic polynomial

passing through the following three points :
e faat fofbr oz wtae (e

- Lagrange quadratic polynomial Tlereai ¢

(1, %) =(-2,4)

(x_QJ 92): (0: 2)

(%3, y3)= (2, 8)
Obtain piecewise linear interpolating
polynomial for. the data given below :
wod Siferpls el piecewise linear
interpolating polynomial Tleredt ¢

e A
gia e ] 78
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(@)

(e)

- Derive basic Simpson’s

Given the following values of ifi(x)= In
find the approximate value of f'(2.0)

and f;'(Q.O) using methods based on

linear and quadratic interpolation.
Compare with exact solution,

flx)=In x 3 T woig wiferwl frd =nez|
Linear 9% quadratic interpolation RISEG
[ f(2.0) W= f7(2.0) A€ exact
solution ¥ &9 el | - A
l 0 1 2
K s B0 2] 2.6

1

f(x;) 0.69315 0.78846 0.9551

é— rule for

[ f(e)ax.

a

b :
Simpson ¥ basic + faw J.f (x) dx IR

S |

(/) What is midpoint method ? Write down
: the procedure for midpoint method.
Midpoint method & 2¥? Midpoint
method s F=F &t
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Lagrange’s interpolation J@Coi eli® 3|

4. Answer any four questions : 10x4=40
| | : T A e 0T Al ORI ST T2
fzican sifav! eis Tes fra & | Ll |

When should we use Newton-Gregory flx) 2 4 8 16

(a) Define forward difference operator. o n ey
forward difference interpolation |

formula ? Mention one advantage and | () (i Prove (&4 F10)

one disadvantage of this formula. For -

the data given below where-the diameter _ - ( Az} NFel

d and corresponding area A of a circle | & o € e

is given, find the area of a circle with g S

diameter 82 cm : 2 5+5=10 _ the interval of differencing being h.
' ' ii) - Name the difference formulas for

A T e | Gjﬁ' (oA Newton- ! finding approximate derivatives

Gregory s SrEEE o IR PRI ' based on using a straight line to

interpolate the given data. Use
: them to estimate y'(l) from the
l data given below :

tal 2 TN 51 R ST B! SRl B
weTed Ot o[ TS &I I d I (FF A '

o ©itg, 82 cm W B! @6 €T (FG
EIEEIE ' ST % * e MEl data (JIRS SRFES GO

FEERAR erFe fofe o ora Sfesal
ﬁmﬁ@%@mﬁﬁmmﬁ@w

d 80 85 90 95 100

A 5026 5674 6362 7088 7854 ' | qrEE IR y'(1) TRet ¢
(b) Derive Lagrange’s interpolation formula. Xl a0l 2
- Y 11 204 8

Find the interpolating polynomial from
the data given below in Lagrangian

form :
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(d) Find the integral
T dx
; 17+x

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

GhrETE T, o 1 3 9@ o il

. 2 " Ax
Wﬂwﬁ{nx GRERal

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

STH-(oATE oMafe JIYT PlA Tor (qE
WﬁCWWWSW‘Tﬁ@W@W

el ¢

x+20y+z = -18
25x+y-5z = 19
3x+4y+8z = 7

(f)l Solve the system of equations given

below correct to 3 decimal places using
~ Jacobi iteration method :

3 (Sem-—6/CBCS) MAT RE 1 2/6 10
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(G fRIgRe IER TR @R AN Gie.
TG 8 WIEE R0 YRS Bored §
10x+4y -2z = 20
3x+12y—-z = 28
Xy H 7= 9
(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 341 Y3RY RO =S e
AR 9ol Tz W@l | Buler’s method
IR IR A 39 ¢
y, : 460.81 _05y
y(0)=2, for 0<t<4
RSN
(h) What is Heun’s method ? Explain its

procedure. Use it to solve :

Heun%ﬁﬁ'ﬁﬁ? WWWW!Heun&'
oS IET IR AT TN T4 2

dy g v
=2 =-3e*-0.4y, yl0)=>5
— y, y(0)

h=1.5 ;. 0<%=3
Find (¥frean), y(3).
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OPTION-B
( Programming in C)

Paper : MAT-RE-6026

Answer the following questions : 1x7=7

oS Rl e Ty fm g
(@) Is ‘&& an arithmetic operator ?
&’ bl ANASF BB A2

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

‘printf( )’ FH TS [T Toigen C
(T FieaCo! ol

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

X 9% x @ C ©IEre G0 teigs ifefifig
TR ? -

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

| iR C SRR o 2T TS i

int x;
X = 2+35,

m-6/CBCS| VAT RE 1/2/G 12

3 (Sem~

(e) Are 0= x’ and x=0’ eqmvalent in C
language ? :

C ORI 0=x W% %=0’ FAG FF?

(f/ Convert the followmg intol va- €
_expression :

FnfiRes @bt ¢ St it = ¢

b_d

a+b

z=e" +logy +
(g) Write one relahonal operator used in

the, C language
C IF® JAZ© @bl FAPIT SAIE0S Bl |

2. Answer the following questions : 2x4=8

e Il iR Ted o

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

C SIS RO (EITT S (& (SR
ere 757 oNe&y Tl
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(b) What are ‘increment’ and ‘decrement’

(c)

(@

operators ? Explain' with examples. -

4ncrement’ 9% ‘decrement’ SAII69 2

Tuie W Jenia Wl |

Write four words that cannot be used

‘as variable names.

meﬁwﬁmmﬁﬁw
GEIN

Explain briefly the hierarchy of

operations in the C language.

C O3 operations—"ﬂ' w9 S ARG B

Answer the following questions : (any three)

(@)

5x3=15

| o Rl e Tes Bkl 8 (e el

Write a C program to calculate thé value

of z, where z= 3x% + 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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7 W SRR @bl C ey FE, TS

(b)

(c)

(d)

_z:3x2 +2y3—25,ﬂ’€x0;5 Wgw —-1.5F

sfi 1.5 (5 T¥ AR y 1 TS 09 A<l 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 ©% 200 T We™ Dt I W ©rS
R ol C ey = Ress 3 @ ol
i AR, e 4 @71

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

the Fibonacci series.

 Fibonacci *4eR &2 n B A7 el SfRate

AT IR 92 B Bl C 2fta™ vl |

Write a C program to compute the value

of = from the following series :
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RS J4es- o[ 73 T oo SRR

@Bl C e ol 8
Dkl cast

L
4 Y Pesihri

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

_ 5x5 T G5! CTERFS NPT N (5T
- Y Qe [Reifate @6t ¢ eitals &l

4. Answer the following questions : {any three)
10%3=30

w—ﬁmmﬁawm (ﬁmm;%ﬁ?r)

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

TR TS C © FO6 7 96 1% AT

PGP EECRCIGITIESIE
(b) Write a C program that
qBl ¢ e vl R

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

T SRR e TR 18 B e
HATHY FE, (S
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(i) finds the mean of these numbers,
then
G2 FRAITT G - RO 217, (9T

(i) 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

212 61 TR TT <l 3x3 T (T,
A S5 T U TR DB RGY AW
&5t 3x3 TR CTEFT B 9167 I, %
9 -

(iv) gives the mean of 18 numbers, and
A+ B as output
18 Bi Y 9T, mmscﬁ’ﬁﬁsm
w@%ﬂ? 2ot el

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

header ﬁlq ‘math.h’.
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(ZT{ c"i- 3 N : ‘Write a C programme to find the first
< ‘math.h’ IR BT IR : 7 n primes, that uses a user-.deﬁz.'led
A b1 C 2 | : function to check if a number is prime

e it or not. : _

= q) n=1 ! | I 7
' 11+f When(m;m)'—z _ 2 n (51 GNfere 1! [eifta @61 ¢ aeaw
(xn)_ +;-When( A . foral, RC @Bt TRyl CNFETRe 2 (F w2A AT
YT e when (fea) n=3 <R 9B R BRS i e S|

1+nx.when(cfl'ﬁ9?iﬂ) n>3 or d) n<l

Write a C program to find the value of ,
Yy using | |
ST TR RS TRy T Rl i |
C sl forat | |

(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. 3 : : i
SRR R RIS R S e ' = | : s
FooTS A 1 T AR I o <t | , ¢ .
C e foran - '
(e) Write briefly about ‘go to’ and ‘break’

statements. Write a C program to find

- the sum of all odd integers between 1
and n.

‘go to’ W% ‘break’ ko7 Rawa vy v
1 S n 9 WG S g TR ot
favifsate @B1 C e foray

3 (Sem-6/CBCS) MAT RE 1/2/G 19 2000

(Sem-6/CBCS) MAT RE1/2/G 18



