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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 : Thrée hours

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

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

1. - Answer the following questions : 1x10=10
were fral ey Tes fman |

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

& =IRRf¥®® row pivoting I IR AT
Gauss elimination Rf¥ 3f& =1 =2
(b)) Name an interpolation polynomial that

should be used to interpolate a function
whose input data are equally spaced.

«%! SR IR AN BT R 9w

S IE, T© AFPPIRTT A S
I T

(c) - Prove (&1 30)
V=I- E o
(d) If f(x) is a polynomial of n~degfeés

then A"*‘f(x) is
' (Choose the correct answer)
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(e)

(9)

T f(x) 9B n degree XM , cofe
Al fh) @ (a7 Teq i Tlersdn)

i 1
i)
(i) O
fiv) +
What is meant by piecewise polynomial
interpolation ? :

Piecewise polynomial interpolation It

e

b
Write down the value of j f(x)dx by

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

: / ol
Trapezoidal rule I FJT© j f(x)dx 39
a

el @Al [a, b] 2 O Ko = A
What is Richardson extrapolation ? :

Richardson extrapolation It &2
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0)

(b)

Prove (&9 3;@1) ]
AE=EA

What is meant by iterative method for :

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

T AT cen%wmw?mqﬁ;ﬁﬁ
P @ATT? T <61 Tz |

Name one numerical method used to
solve ordinary differential equation.

Ordinary differential equation Wﬂﬂ =

B! RS AR A forat|
2. Answer the following : 2x5=10
&Y oY Tet fam ¢ :
(a) What is error in numerical analysis ?

Name one source of error. Deflne

relative error.
Numerical analysis © = Ry s Riceean
b1 Te ferdl | Relative error 3 i@ 74t |

Construct the divided difference table
for the following data :

- oo W3 OfFiR 4l divided difference

(B3 949 3 3
& Lo 2.4 e 40
Yy 22 30 82 106 216 -
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(d)

(e)

(@)

Solve the equations using Gauss
elimination method :

Gauss elimination &% IR IR T4
9 2

X+y+z = 6
3x+3y+4z = 20
2x+y+3z = 13
Use Romberg integration to evaluate :
- Romberg SFeH IR0 IR I Tfeeat 8
fzx_
x

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

YT 2GS I (I W2 TF INYI I
F}(A? €O Tarae T '

AnsWer any four questions : 5x4=20
Ricaizat 513t o Ter ol
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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Partial pivoting ¥ ﬂi]ﬂ.\ovGauss—Jordan
ol TR IR RS AT (66T co-
efficient matrix ¥ SAfSTE TieTel SR (AITCH!

WWW!
i 1 X 1
3 =lplyl=16
IS sl o 4‘

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

wore frat fofabr vz WeEE (@
Lagrange quadratic polynomial Tfeve ¢

(1, yi) = (-2,4)
oz, yz) = (0:. 2)
(%3, Ys)= @, 8)

(c) ' Obtain piecewise linear intefpolating
polynomlal for the data given below :

woTq WifeiPie PR piecewise linear
interpolating polynomial Tlened ¢

* 1 2:4:8
g3 2ol 73
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(d) Given the following values of f (x)=In x,
find the approximate value of i 3 (2.0)

and f"(2.0) using methods based on

linear and quadratic interpolation.
Compare with exact solution.

flx)=Inx 3 Fd wog oot fwmt sz

Linear 9% quadratic interpolation I -

Lo f'(2.0) =% £"(2.0) Tfenedt exact
solution ¥ #9C Y& 4 | :
i 0 1 2
X; 2.0 22 2.6
f(x;) 069315 0.78846 0.9551 .
(e) Derive basic Simpson’s % rule for
- : _
[f(x)ax.

a

b ‘
Simpson 9 basic £ If (x) dx iR
Tfere |

il What is midpoint method '9 Write down

the procedure for midpoint method.

Midpoint method & 27 ? Midpoint
‘method #& e H™IF 1l |
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4. 'An_sWe,r any four questions : 10x4=40 Lagrange’s interpolation J@(o! &ie 31|
Rtz Bifab! e Te fa 8 - s
(a) Define forward dlfference operator. 6T - g
- When should we use Newton-Gregory - : .
forward difference interpolation : flx) 2 4 8 16
formula ? Mention one advantage and () (i) Prove (e 31
one disadvantage of this formula. For
the data given below where the diameter : | Wl e
B d and corresponding area A of a circle e’ = [_] i vze -~
is given; find the area of a circle with E Ae

diameter 82 cm : 5+5=10 the interval of differencing being h.

(i) Name the difference formulas for
finding approximate derivatives

A FiEaR el Bl | ot oA Newton-

Gregory SRR R B G E FRa

| Hitie ZOR @ ARA Wi @B SR fr
woTeq Wi o[l TS J& M1 d T CFE A
frat =icE, 82 cm WP LI ¢ & (FA
Tlereat 3

80 85 90 95 . 100
A 5026 5674 6362 7088 7854

~ Derive Lagrange’s interpolation formula.
Find the interpolating polynomial from

the data given below in Lagranglan.

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

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

wote El data (A9 SRAEE AT
TR ¢oige fofe o swr Tleea
IRI[ IRy (1) Terea ¢

il Ol 8

y Yl 24.8
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(d) Find the integral

(e)

t
TLE%

using Trapezoidal rule, Simpson’s 3

rule and Romberg integration.

@Fﬂﬂi@’ﬂﬁa,ﬁ?ﬁvfﬁ L T 9 % I

: 2 dx )
v 2

Ii‘ind the solution of the system of

equations correct to 3 decimal places

using Gauss-Seidel iteration method :

NEH-GIHET 2mfe TR IR ©od (AT
TN (alET AN 3 IR e WA
Tfevet ¢

x+20y+z = —18
20X+ -9z = 19 -
Sx+dy+82 = ¥

‘Solve the system of equations given

below correct to 3 decimal places _using

‘Jacobi iteration method :
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()

(h)

(@R =7 I IR R T (o
AN 8 WS gt WAl Bioved ¢
10x+4y -2z = 20
3x+12y-z = 28
xX+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 : 2408610 .
ODE AW 11 73R4 AT Awfe oo
TS 9ol Twizge faal | Euler’s method
AT IR A 4 2

.y’ = 4e0-8t _O-Sy
0)=2, for D<t<4
n- ‘

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

',HeunEW%?WWWWIHeunﬁ '

NS IR R AN AN 1 2

% =3e - o-.4y, y(0)=5

Wl i sy

Find (&), y(3).
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OPTION-B
( Progrdmming in C)
Paper : MAT-RE-6026

‘1. Answer the following questions : 1x7=7

oo fral emiraee e o ¢
(a) Is && an arithmetic operator ?
Be8s’ @B ANAET TATHY 2

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

orintf()’ T s IR TAN c
(2o PRI :

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

X % x @ C SIS G0 b aifofiey
B ?

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

frefiRe C Sfeufes o[l x3 Sieh+B B ¢
X
x=2+85;:

3 (Sem-6/CBCS) MAT RE 1/2/G 12

2.

(e} Are O0=x and x=0’ equlvalent in C

(9)

language ?
C ©IF® 0 =x GRe ‘x=0’7mw @ e

Convert the followmg 1nto a C
expression :

fAsfEiRes @bt C ffets ot wat ¢

z=e +logy+

a+b

Write one relational operator used in
the C language. '

0 WW‘@@WWWWW|

‘Answer the following qliestions : 2x4=8 .
ToTo Al eitaR s forl 8.

(a) Write two differences between local and ‘

global variables used in the C language.

C ORI IRZS (T T (AIEE (SRETH

- i 77 A1 ot |
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(b)

(9

(d)

What are ‘increment’ and ‘decrement’

operators ? Explain with examples.
4ncrement’ S% ‘decrement’ Ao B2
Trizd 7 g@i2 et

Write four words that cannot be used

as var1able names.

WWW‘WWW@WWW
forall |

Explain briefly the hierarchy of

operations in the C language.

C oig® operatibns% B 5T A [0

Answer the following questions : (any three)

5x3=15

weTe fral emicais Tl ferai ¢ (ﬁtasmrﬁﬁz‘?r)

(@)

Wr1te a C program to calculate the value
of z, where z= 3x° +2y -25, 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
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(b)

(©

(d)

2z TN TR @6 ¢ waw fo, T
z=3x?+2y° 25,7 x 0.5 ¥7&-1.5 3
Sl 1.5 061 AW W% y 1 BI© 09 #1 3 0

'_znm

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 I Mo WA 4B W B
IR @Bt C aaw o R 3 @ o
ffa iR, % 4 @ 7=

Write a C program using the recursive

~ function to display the first n terms of

the Fibonacci series:

Fibonacci eI e 751 7 2 TR
WWWW%@ @Bt C 2fral™ ol |

Writea C program to compute the value

of n from the followmg series :

3 (Sem-6/CBCS) MAT RE1/2/G 15 - ' Contd.

¥




ﬁﬁ%@@q\mﬁwnamﬁww
@5t C araw fort ¢
L B0 i |

=l—— ==+
4 ; S 9 0

Given a matrix of order 5x5. Write a C
program to find row sum and column
sum of the values.

SxSWQmWWWNW
i W Caisie REIRAA < C afeas

4. Answer the following questions : {any three)

10x3=30

e Tl e Tes o 3 (R fofb)

(@)

o)
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Discuss formatted input and output

functions in C with examples.
w«mcwmw%{@mw@%@
PG A wicEs= 30|

Write a C program that

@Bt C eiraw ol R

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

«aw@mgﬁam%ﬁsﬁﬁﬁﬂ@lﬁ
T TR, (90T

o |

(i) finds the-mean of these numbers,
~ then

O3 MRS T IR =7, oS

(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

24 01 Y| (5 BT 3x3 T G,
A mmmaﬁ?ﬁﬁﬂmmw
@5l 3x3 T (OFF B 5107 A, I
i .

(iv) gives the mean of 18 numbers, and

A+ B as output.

18 B MUK G, mA+Bcsﬁa$$th
HiTHo5 fR5ite W |

(c) Write a C program to give the absolute

value of a number without using the

header file ‘math.h’.
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“©
(2o iR ‘math. h’ T RS GO R () Write a C programme to find the first
e e 0 2 e
—1+x when (@) n=1 or not. }
-1+% when(a@fem) n=2 e n (B GNfers A2y RoiRear @1 C ez
y(x,n) _14x" when (@) n=3 . %ﬁmmm@ﬁﬁ@mmm
—1+nx when (@) n>3 or @) n<l1 ' <51 RN AR I 2T I |
Write a C program to find the value of
y using.
woIq AN L By A ﬁsﬂ%ﬁ?ﬂ @51
C ea fora | _—

(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 T W RGN WY
foeTe A A FAT FCA TR <Ot
C oaw forat

(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.

‘g0 to’ W% ‘break’ RYMo7 Racw varas ol |
] % n 3 NG FHCEA YA I (9N
Roifta @bt C e fRE
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