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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 : Three 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 : (any ten)
1x10=10

oot At gt 105) oS Tes 7 ¢

(@) What is the (n+1)™ order difference
of the nth degree polynomial ?

nwwzrwmﬁa(nu)wmwﬁs ;
‘q’v
(b) Fill in the blank :
AT SR 7Rl 9 ¢
Af(X-)-% ~

(c) _What do. you mean by numerlcal
‘1ntegrat10n'> s

Wwwm@mv

(d) Name an 1nterpolat10n polynomlal that

~ should be used to 1nterpolate a function

whose input data are not equally
spaced.
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GO} S qeevE A Bt R 9B wene
S A, T AREHFEEE A TG T
|

(e) In the Gaussian elimination method,
the resulting co-efficient matrix for
the linear system of equations is
transformed into

Gaussian elimination ffd 3929 FEICS 6D
AR (55T @eiiiE (WA VO HolleT TR
27

(i) Lower triangular matrix
(i) Upper triangular matrix
(i) Diagonal matrix

(iv) Néne of the above

@o T OIS T

() 1If x;is the true value and x, is the

* approximate value, write the expression
for relative error.

M Xy N6l T Wk X, GGAES W,
(ofeq oA @ F 392
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(9)

i)

0)

When is 'Newton’s.divided difference

. formula used ?

ﬁﬁmﬁ@%mqm‘l @WWW
7

Which direct method is used for finding
the inverse of a square matrix?

(P aerw i tﬂﬁ matnxa AT
Sleria M

() Gauss elimination method
(ii) Gauss-'Jdi'dan method -

(i) Gauss-Seidel method

~ (iv) None of the above

8IF® IBI8 TT

* Prove (29 341) ¢

A=

,What are the advantages of Lagrange S

1nterpolat10n formula ?

FAlG SR SR FRARIR R oo _
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(k) State an elementary row operatlon that
acts on the co-efficient matrix when
. solving a system of linear equations.

R TR CWWWWWW
R e G elementary row operation
fral, RO @il mﬁ?ﬂaeoﬁ—wm|

Y .,'(l) 'Where is Euler’s method used ?
~ Euler’s ‘method 3o JRQYT ¥ W

m) T FO)=yin £t = Yo
| '.f(x1+1) Yiua

write down the first derivative backward
difference formula '

' 8 f(x)—yn' ( Xi )=yi1’
o (xH) Y I e first derivative
'backward dlfference ™ ferar|

(n) Show (Cﬁ‘i{@zﬂ C?I)
VE=A

(o) Give the _relatiofi between the rank ‘r’
| of a matrix A and the consistent system
of equations A=l

<45 matrix A T4 rank r SIF GO PRIAS
AT Al AX=b J AT TR GRIT
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2. Answer any five questions : 2"5‘16
retcat 551 28 b it =
(@) & Showdtmt (ed @)
A(x+cbsx)=h—25in(x+§] sin (g]
where. h is tﬂe intervql of differencing,'

TS ‘h’ S AT |

(b) Show that the third divided
. 1
. difference of the function f (x)=;.

with arguments a, b, ¢, d is —

| abed

ﬂﬁf(x)=l®,’w a, b, G d 3 1[0
ﬁ ﬁ@f@r_ th?{ _abcd = {%
R\l | |

" () Establish the relation :
THHO! B N
(I+A)(1-V)=1

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



2 ~
(d) Find j f(x)dx where f(x)=e™*
4 2 S
using Simpson’s 3 rule.

~ Simpson ¥ = @Wﬁﬁ

'[f(x)dx, T© f();)ze W@ﬁfl

(e) Construct the forward difference table
*  for the data:

WWWWWWW&@
51N T ¢ |
| SN (S R
Uil e a1 8L 207

() What is the difference between direct
- methods and iterative methods for
solving a system of linear equations ?

- Give an example of each method.

TR TR (3B ST 4 2oy R o

m@%ﬁf«mmﬁs mmﬂm%w
SR

(99 What is extrapolation? Name an
extrapolation method.

Extrapolation < /6?2 @Bt extrapolation |
g A fovan
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3

(h)

Consider the points (xo, Yo )=(1, 2)!
(xl,y1)=(2,4), (x2’y2)=(3’8):
(x3,y3)=(4, 16): (x4,.y4)=(5, 32)

Estimate f'(x;)=f '(3) using central .
difference formula. 335

o e o (0, )= (1,2),

(xv y1)=(2, 4)’ (xz: Ys )=(3: 8)»

'(xs»ya) (4 16), (x4,y4)—(5 32},

F'(x,) = f'(3) 3 WgHIfAE 9 central

d1fference formula HAYTO © Sfeedl |

Answer any 4 questions : .. 5x4=20

ﬁzasmrmemwm

(@

()

Show that (C"'t‘ﬂ\@ﬂT C?I)

0 SV (12N )i

(i) EA=AE . - 3+2=5

Find the inverse of the matrix

—

S [ e
A=| Liginba a2ds
2rpas =1

using Gauss-Jordan method.’
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Gauss-Jordan #@f® W EE|

i Bing il 52T
A=l 1 21 3 ot St
F25 S 20 &7
(c) Use Gau331an elimination method to
solve -:
~ Gaussian elimination *%f® IR I
AN 4 8

x+2y+3z=1
2x+6y+10z=0
3x+14y +28z=-8

(d) Given (frar =iR)

. Sl . 11 13 17
'f(x) 150 392 1452 2366 5202

Evaluate f(9) using Lagrange’s.
_ interpolation formula

| ﬂTﬁT@ﬁ Interpolation formula W 3« .
f9) =W ﬁcfa =
(e) Find the piecewise linear interpolating
~ . polynomial for the data given below :
. oH IR TR piecewise linear
interpolating polynomial Tfetear ¢

el ke e B
RO SR O s ]
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/) The following data for the function.

(@

flx)=x* is given find f'(0-8) and
£"(0-8) using quadratic interpolation
compare with exact solution. ‘
flx)=x* awq—mwﬁ@ﬁmmu
Quadratic Interpolation IR 3]
f(0-8) % f"(0-8) Tfeedn| Exact

- Solution I #9% P&l |

e ol PR GTG 0:8
f(x) 0-0256 0:1296 0-4096

What is the general formula to solve

an equation of the type _%yEf(x, y)

for a one-step- hiethOd'»‘ Use Euler’s
method to numencally 1ntegrate '

ay._ ~2x% +12x2 20x+85

| from'xgo to x=4 with a step size of

0.5. The initial condition at x=0 is
fy =i L | 1+4=5
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dY _ f(x,y) $RER AT T R

aﬁmawmmwgﬁw
Bulerd i 392 IR

Y _ _9x3 +12x2 -20x+8-5,
dx o
0<x<4, h=0.5, y(0)=1
T ‘

(h) Find the approximate value of I
using (i) trapezmdal rule, and

; 1
(i) Simpson’s —rd rule. The exact

" value of Iis I=In2=0-" 693147

(correct to six decimal places)

Fmd the absolute error in both cases.
- 242+1= 5

(1) ﬁﬂﬁ@ﬁ'ﬂ‘ ﬁim - (u) ﬂww ﬁim

7 IR Iﬁvm?jjﬂlﬁ@ﬂlﬂ%‘%ﬁﬁll #
I exact T =In2=0- 693147 (6mﬁw

Wﬂw)l -

pzanﬁ T ?Fﬁm absolute error %ﬁl@?ﬂl
= i ax.

0 1+x
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4, Answer any 4 questions : 10x4=40

Rz 8br o< Ted fal ¢

(d) Derive Newton-Gregory forwarfj
difference interpolation formula. Use it
to obtain an interpolating polynom1al

- for given data. Interpolate atiog=0-25,
5+5=10

fAeBA-casiat T 40! e

[T IR IR T =om Tfered|
f(0-25) 3 fan

Yh e Ol o 0005 S0l " gial 00N

flx) 1-40 1'56' 1-76 2:00 2:28

(b) Define backward d1fference operator
When should we use Newton-Gregory

 backward difference interpolation
formula ? Mention an advantage anda =

'dlsadvantage of this formula. For theA

-:data glven below ﬁnd f (7 5 ‘
' & 1+1+2+6—10

2SN ﬂ\w w\w fimt | ST, sPoTeTE
s o .WQE@‘WWWW‘)T?Q?W
R O T SRR o) eeTe fAmn
| @n%mw f(7 s)am%ﬁeaw- e

56 | 7 "8
216 ,343 ,512

—

75
125

f(x) 1‘ ‘27’64
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() Find the solution of the system of
equations correct to 3 decimal places,
usmg Gauss-Seidel iteration method :
Fe (53 T 3 WIS BT SAlE
Tfered

45x, +2x, +3x; =58
5x, + X, +20x3 =67

- (d) Solve the system of equatlons given
: below using Jacobi iteration method.

“Asesthe initial approx1mat10n as

x 0 1-1 2,3.. SR e |

G S W%ﬁﬁwﬁt«%ﬁmﬂj

(maf@asma ok o 1_1 2 3)
4x1+x2 +.x5 —2

x1+5x2+2x3=—6
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v

(e) Derive Newton’s divided dlffere ce

interpolation formula.

ﬁmﬁ\—vf@wwa@%ﬁwu

- Find the interpolating polynomia] from -
the data given below using divideq

differences : i St5=10
TS it IR o R o T o
'Wmﬁw.aﬁ%%ﬁw S

N

f(x): 4. 2.8

() Name two numerical 1ntegrat10n_-
methods, What 1s Romberg integration ?
Derive the trapezmdal rule for

b1 ‘numerical integration. EIE2+1+7 —10
B R ST R i
‘ Romberg ST 62 MR ST
RefiaRe i Srea
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(g How can you find formulas for higher
derivatives in numerical methods ?
Name a technique for improving the
accuracy of a low order approximation
formula.

Find the first three derivatives of the
function tabulated below at point

X=2-9 : 1+1+8=10

WA %500 THET TRFTCR 4 (FALE
Terear AR wael THo = @FHE GOR
i fori | SR s| f1(2-5), f(2-5),
f(2-5) Beredt ¢
x110|19‘25"32§43i 5-9

l
f(x)13-375/6-05913-625[29 - 368|73-907(196-579

(h) Discuss the procedure for piecewise
quadratic interpolation. Define a-
quadratic function and use it to

interpolate the data given below :
| 5+5=10

Piecewise quadratic interpolation¥
sfed 7= 5741 | @B quadratic functiond
w@ Tl O O I9Q I e Siferl
interpolate ¥4I ¢

x 0 1 2 3
y 0 1 4 3
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‘ |

(i) Write a short note on Euler’s metho dk :

Give the geometric interpretation of
; " Euler’s method.

‘Give an algebraic interpretation of '}
Euler’s method. |
Solve using Euler’s method :

Y =x+y, y(O)f2 for 0<x<1

B @RS it 2+2+2+4=10

>

Eulerd method3 Toit® 53 (Gid f&72 |
~ Eulers method¥ wifafo W a1
- Euler¥ method3 <1 fﬁ@ﬂﬁﬂﬂ IGI
‘ ﬁ'fnl Euler Method Wﬁ?ﬁwfﬂ?{ |
i'y x+y, y(O) 2.':__for Os'xsl_ .
1 h=0-5 g

| -f;,(i)."."'fiHOW does Heuns method 1mprove‘ ’

- -sEuler’s | method'> What is. mldpomt '
_. .}s-.::';method ? Why 1s it superlor to Euler s
.-,method? Use the m1dp01nt method to
? '7"solve the equat1on g

I. y yx _1 2y y( ) 1fOI‘ 0<x<2
i 142+1+6=10
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Heund method (¥ Euler¥ mehtods
(R T T &2 Midpoint method
f*? % Eulers mehtodsts R e
Midpoint method IRZR TR w7 7l
TG F1Y ¢ |
.yfzyx2_1.2y; y(0)=1 for 0<x<2
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OPTION-B
(Programming in C)

Paper MAT-RE-6026

l. Answer any seven parts: 1x7=7

WWWW frrt ¢

(a) Write ‘the meamng of the two
i expressions x=3 and x==3 in C.

C ©EI® x=3 Wi x==3 amfféfvnl |
(b) Mention two loglcal operators used in

€ language _

C RIS 75! TR eliEa %zm 01

(c) What is a global variable ? -
Rl c_ﬁma fo?

(d) What 1s the use of size of operator ?
Size of operator? W feo

(e) Write the general syntax of Mors;
- statement in C.

‘for’ ﬁﬁmmﬂmﬁwawm|

() erte the use of ‘math.h’ file in C.
C ©RI® ‘math.h’ FIFR IR Bl
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(9)

m

S5 )

Mention fwo library functions used i
C language.
C SiE® 0. 70! Wﬂmﬁmﬂ@n |

[s C a case sensmve language? 3

C«ﬂﬁwwmﬂﬂ—m @RF?

What is the meanmg of x++ in C
language ? 2 ol

','C“iﬂi‘@x++—2{mfﬁ5? i

0

_ Answer any four' parts :

' Wnte the utlhty of clrscr() funct1on
‘ clrscr() m\mmﬁml

ﬁmmwﬁﬁrm"mm’

(a) Explam briefly. the terms source_
- program’ and obJect program '

T source program RIRS obJect program A
' .-ﬁaf el 57{235 amn WI |

ey :ords or ‘rcserved words

._,3.'('Ser'n-6/CBCS)‘MAT_REt/Z/G oot  Contd.
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Bl

(c) - Ment10n two types of numeric COHStants
~ with examples.

- THRTE 7Y H@m‘m-m %cm =l

"(d) Mention four basic data types used in
C language. |
C OIS IRZ© wﬁﬁrga wa PR T
I '

(e) Convert the followmg mathematlcal |
forms into C. expressions :

| Wﬁmmﬁ%ﬁmcmﬁamm'
WO

(f) Evaluate C expl;ession
y=atb/c-a%c+2 *a , when
a=5, b=7, c= 2

.a5b7c23WCWf\\v7Tﬁ? e,
y= a+b/c-a%c+2 *ad IR |
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’ (g) Writ’é the equivalent exprcss.ié)n.slo.f the
following : RETeU R 2 et 2
were RIS gey Sfedfe @l
- () m+=10
(i) m% =10

(h) Mentlon the use of ‘commal,) operator X

in C language, using a suitable

example

%‘9{{{@ WW C ©R comma() |

operator 3 IR ﬁm e 91
"3.- Answer any three parts : 5x3=15.
ﬁmm f‘—ﬁi?f o R i

|

(a) Wr1te the general form of ‘scanf()’

functlon in C. Explaln with examples:

“scant()’ m\m A FAW! C SRS 77,
i T S IR0
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B |

e

(b) Determme the output values of A and
B from the following expressions in C.

Write a prbgram in.C to reverse a two-
- d1g1t number. i

‘WWCWWAWM
wﬁw‘s‘quﬁq‘awo»

"ﬁﬁw\mﬂﬁ@ﬂ\ﬁnxﬂm\feﬁmaﬁaﬁnc
SRS 5l e fémn | L
(c) EXplam w1th examples, the i

g statement and nested if? statement in

C ©R® ‘f’ ﬁ@% e nested if? &3
W@a (TS 1yl SallR
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i ~ (d) Write a C program that will read the
s value of x and evaluate the function

y(x)=x242x-10 if 0<x<10

b o gife5 Qs

ot C e &’ @ x = W b
y(x)=x2+2x-10 - I 0<x<10
=i fe a3 x50
(e) Write a C program to sort a set-of
n numbers in ascending order.

n A <ol CWW%WW@T
SC ﬁtﬁﬂfﬁ?ﬂl

i erte a C program to find the total
' marks obtained by a student which in
turn is the sum of the best of three
test scores and the best of three
assignment scores.

ﬂmaﬁarw:{bmﬁmﬁwmc
el il RS 2ige fofir A fowse

WWFﬁmﬁmﬁww
"'--Wmﬂwi‘m
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(g) What is meant by-an array ? Menuon _
why arrays are referred to as ‘one-
~ dimensional’ or ‘twodlmensmnal’ Also,
mention how arrays are declared and

- values are accessed in an array.

SRR 2 SRS gife At feies
3= o R = e | IS RGBT
(PGS (R T W OIS SRS TR
mwﬁmmeWWu

(h) Write a C program to find the factorial
of a given positive integer n.

<51 WS L@ st ns cﬂ?ﬁrﬁmﬁaﬁa |
eﬁn C efm:r f%ml
4. Answer‘ any three parts e 1O X 3=30

(a) Write the general form of ‘do-while”loop -
and explain how it works with the help
of a suitable example. Write a C

" program to find the following series :

.'. S=1+(1+2)+(1+2+3)+ +(1+2+3+ it N}
7 ‘do-while’ FFia TR FA BTl oI <ol
e BTG THIRFAR IS L (FEAE I I (R
s ﬁW@WWIWC&%ﬁW&ﬁC‘

ofa™ foreil 3
S=14(1+2)+(1+2+3)+...+ (1+2+3+ .}..+N) ‘
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| (b) What are the uses of break’ and |
‘continue’ statements ? Write aiCc o
program to show the utility of these

- two statements. Write the outputs.

i Werte a C program to check whether
e the given number nis a prime number.

o ‘break"\‘»n@ ‘continue’ ﬁqﬁmﬁsﬁs? |

| R R Sl oriarice <1 C et
S & R W e o 7 [ B 5 R R o T G
e R mﬁs'ﬁmwmcmﬁn
Rl

(0 Explain the general form of ‘switch’
~ statement with the help of an example.

Write a C program to find the roots of

- a quadratic equation ax +bx+c=0

for all possible combmatlons of a'b, c

<51 Twzels e ‘switch’ fRed A
e[ I F 1 a, b, ¢ TR R
'ﬁ\ﬁwwmﬁwﬁaﬁq 5
-ax2+bx+c Oaijﬁﬁb‘ﬁﬁ?ﬂﬂﬁc

: mﬁvm

- (d) erte aC program to find the mean,
yariance, standard deviation and the
smallest number of given n numbers.
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&G n FR T, R, T R, w
- SIBIRSLT T FANG [RGB C gy
. -.

(e} Using examples explain how looping
' structures are used to read or write
one, two and three-dimensional ‘arrays’,

- Write a C program to find the trace of
a given square matrix of order m x m.

9T, R U e SR s q
TR =P 510w (et < 31 2 Tl
OIS TG | mxm &1 <51 RS 3
G S R1Rata <t ¢ orra fvay |

- (f) Distinguish between formal arguments
- and actual arguments with a simple -
program for ‘multiplying one integer
- number and one floating point number.
Write 'a C progam using function to
obtain the greatest common divisor
(GCD) of two integers m and n.

41 54 AT S Bt 5% o425 eyt vel 4
AT <51 7R 2raw FR formal arguments’
. 9 ‘actual arguments-3 Sfere N2 @R
- TN R m S 3 oif el Bes
ARG RO TR IR GBI eraw Bl
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v
.
it
B

LN
LR .
4
.,5
At |
) A
&
v

How is a functlon declared ina C

program and how is it called by the

.'calllng program? What are the

488 " d;fferences between int type and void

type user defined functions ? Can void

~ type function transfer computed values
" to calling program ? Write a C program
~ to find the sum of individual d1g1ts of

~ a number. usmg function.

C EATS 5! TG (IS (T 9 =
“‘calling program I (S ‘call’ FE? .
‘ W@ﬁ\@”fl W‘@T\W int type’ I

‘void type’-% ﬂl@ ) i &2 void type

TG A9l T APTR ‘calling program’

E v

51 R TR AR 2 TG R I < '
SIS DR mﬂ‘w IGRE asi%a?a @aot
"Cﬁt@i‘a‘lﬁml

What_ 1s_meant by recursive function or
recursion ? What are the uses of
recursive functions? Write a C

‘program, using recursive function, -to

compute x", for given values of x, n.
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ARG IO T IS Lo R gy

@?WWQW R & o X, N3

AME AW AT x™ Al W‘iﬂﬁm
B AT IR GO C AN fovaly |
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