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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
Jull 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
wets el fcerear 100 2419 Teq 1 ¢

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

n'&% AR 329 IR (n + 1) o5 TR S5
732

(b) Fill in the blank :
AR o1, ofad A 8

‘Af(x1)=

(c What do you mean by numerical
integration ?

FTRAIE ST FF (I ?
(d) Name an interpolation polynomial that

should be used to interpolate a function

whose input data are not equally
spaced. |
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51 T IR AN R R 9B TR
Y I, T AR A @ 70
T |

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

Gaussian elimination {4 I3 T=ice 9o
@RS (N5F GNE @R FR0 Tt FoArER
24 °?

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

(iv) None of the above
G2F] GOIe T

() U xpis the true value and x, is the

approximate value, write the expression
for relative error.

I Xp ASl T AT X, SHES T L,
cofeat s+ & & 292
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(g9 When is Newton’s divided difference
formula used ?

et Reiftre wreea Fars! (foa Iz 41
7 2

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

@Acel oors [idm bl matrix3 aAfStE™
Sferam onfae

(1) - Gauss elimination method
(i) Gauss-Jordan method
(i) Gauss-Seidel method
(iv) None of the above
N A S ICRGINAREX
(i) Prove (<9 1) 8
A=E-1

() What are the advantages of Lagrange’s
interpolation formula ?

NG SN AR FRAE@ 6 2
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(k) State an elementary row operation that
acts on the co-efficient matrix when
solving a system of linear equations.

3 FTRe (AAI5] AL FRCS GAR I]A

@ (@I @61 elementary row operation

&<, Roe e hER eswe G IE|
(l Where is Euler’s method used ?

Euler"s method ¥ AP [N =2

(m) If f()C) Y f(xll) Yias
.f(xl*l) Y i

write down the first derivative backward
difference formula.

R f(x;)=y;, f(xi)=Yi,
f(x.)=Y ;. I T first derivative
backward difference 3@ 4|

(n) Show (Y€ ()
VE=A

(0) Give the relation between the rank ‘r’
of a matrix A and the consistent system

of equations Ax=Db.

45 matrix A @ rank r S GBI RIS
Fiead 2] AX=b 4 WEE FEa
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2.  Answer any five questions : 2x5=10

Rz 551 2 Teq Tl 3

(a) Show that (M¥<dl ()
A(x+cosx)=h- zsin(x —'-E) sin [—’-1-)
\ 2 2

where h is the interval of differencing.
TS ‘h’ G SEAET 27 |

(b) Show that the third divided

1
difference of the function f(JC)=-J—C-

with arguments a, b, ¢, d is —

abed
1
i f(x)=— =, ARPS a, b, ¢, d I PR
7R Reifers wrasq M - —— =3 I
g abcd
Wyeql |

(c) Establish the relation :
EEETA IR DS - |

(I%A)(I—V)=I-
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2
(d) Find [ f(x)dx where f(x)=e™
. ) )

using Simpson’s 3 rule.

{ .
Simpson I — @ I LI

Tf(X)dx, TS f(x)=e* Tfean
0 .

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

were Ml SIfFFR #I91 TA% S8R (GIF 9
51O 1 8

x 0 1 2 3 4

y 3 6 11 18 27

() What is the difference between direct
methods and iterative methods for
solving a system of linear equations?
Give an example of each method.

&R TAIEEeR (915 ANYN 41 2o [Kig <
A [fER s & 2 qraibng  oies T
izzafl

(g9 What is extrapolation? Name an
extrapolation method.

Extrapolation (A f& 2 @bl extrapolation
ffeq s e
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(h) Consider the points (%5 Ua =012}
(xli y1)=(214)’ (xz-: y2)=(3: 8);
’ (xa: y3)=(4:16)» (xdu y4)=(5: 32)

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

oo R o[ (%0, Yo )= (1, 2),
(x, 0)=(2,4), (x2,42)=(3,8),
’(x3,y3)=(4, 16), (x5,Ys)=(5,32),
f'(xz')zf'(S)a SIS 9 central

difference formula AZTS SEEA |

3. Answer any 4 questions : S5Sx4=20
- fireiea 451 e} Tes v ¢

(@) Show that (3edl ()
(1) JEV(I-*—‘V)"}é |
(i) EA=AE 3+2=5

(b) Find the inverse of the matrix

3 -1 2]
A=|1 1 2
2 -8 =1

using Gauss-Jordan method.
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Gauss-Jordan “&fe IRTI TR{

'S =1 2
A=l 1 2] 3 afsram e
2 =2 =1
(c) Use Gaussian elimination method to
solve : |
Gaussian elimination &S IR IR
AL ]9 3

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

(d) Given (@ sI(R)
x 5 7 11 13 17
f(x) 150 392 1452 2366 5202

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

SR interpolation formula IR IR
f(9) 3 a1 fAdfg =)

(e) Find the piecewise linear interpolating
polynomial for the data given below :

ek Sifeidid R piecewise linear
interpolating polynomial &feied 3

x 0 1 2 3
y 0 1 0 -1
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() The following data for the function
_f(x)v= x* is given find f'(0-8) and
f"(0-8) using quadratic interpolation
compare with exact solution.
f(x)=x* T IMI TR wifel <z

' Quadratic Interpolation IR i3
f'(0-8) w=w f"(0-8) Gferednl Exact
Solution ¥ FT% ASRIDIRCEI N

x = 0-4 0.6  0-8
f(x) 0-0256 0-1296 0-4096

(g9 What is the general formula to solve
, dy -
an equation of the type - fix,y)

for a one-step method? Use Euler’s
method to numerically integrate

Y _ _ox®+12x2 -20x+85

from x=0 to x=4 with a step size of
0.-5. The initial condition at x=0 1is
y=1. | | 1+4=5
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%:f(x,y) QI R AT SR

9B AwCFA AT AR 3 2
Euler? 3w IR3R TR

@-=*2x3+12x2—20x+8-5,
dx

O0<x<4, h=0-5, y(0)=1
TN T4

(h) Find the approximate value of [
' using (i) trapezoidal rule, and

(i) Simpson’s grd rule. The exact

value of I'i1s I =In2=0-693147

(correct to six decimal places).
Find the absolute error in both cases.
2+2+1=5

(i) e A, o (i) ouenaa % fe
A IR [ I S T Sl |

I3 exact M =In2=0-693147 (6 W&
ZEE &) |

WA TEaR TR absolute error GEEA |

1 dx
I=I0 lfx
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4. Answer any 4 questions : | 10x4=40
Ricezat 85y ereiq ©ex foal ¢
(a) Derive Newton-Gregory forward

difference interpolation formula. Use it
to obtain an interpolating polynomial

for given data. Interpolate at x =0-25.
5+5=10

HOBA-(251RT SN ST A @i 4l |
W AR TR @« 22w Sfeedl
f(0-25) 3 97 fein
X 0-1 02 03 04 0-5
f(x) 1-40 1.56 1.76 2.00 2.28-

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

- backward difference interpolation
formula ? Mention an advantage and a
disadvantage of this formula. For the

data given below, find f(7-5) :

- 1+1+2+6=10

V AR i@ ) RSt o6ieadl

S I (O IR R A 2 92 729

qo1 R4 S 9GO SE{Ryl ) wers
SifeidIe 79 f(7-5)3 W Sferear ¢

x L1121 38 |4 |6 7 | 8

f(x)_1|8|27l64 _216'343,512

S
125
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(c) Find the solution of the system of
equations correct to 3 decimal places,
using Gauss-Seidel iteration method :

SNCH-C6AGWET &S YR TN Tord (ISP
AP (6T AR 3 WS Qe S@lE

Tferea ¢
45x; +2x, + 3x3 =58

le -+ x2 . 20)C3 - 67

(d) Solve the system of equations given
below using Jacobi iteration method.

Use the initial approximation as

xl=0;i=1,2,3.

R AwaRfe [fs Iagr 3R aRkeE T
(¢SGR AL T[4 | .
(ﬁwﬁm_@qm % =031=1,2,3)

4x1+x2+x:3 =2
x1+SX2 +2xs =—-6
xl +QX2 +3x3 =—4
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(e) Derive Newton’s divided -difference

interpolation formula. .
St fAeiftre wwrr 7@ Tfeiedl|

Find the interpolating polynomial from
the data given below using divided
differences : 5+5=10

woro Tl iR o[ [Reiftre swr Iz 3Rk
SN 92V Sleedl §

X -2 0 2
f(x) 4 2.8

() Name two numerical integration
methods. What is Romberg integration ?
Derive the trapezoidal rule for

numerical integration. 2+1+7=10

Wol FRANIS SeFeg FFsR A A

Romberg S &2 FAAMIS SeIeted
s Fam Sieeal|
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(g9 How can you find formulas for higher
derivatives in numerical methods'p
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
HRATE Aafo0 THod SRHEHET 4 (FEAE
TlFear AR ? waol Tao I (FHE GO
amf“*w@rﬁ-maw F(2-5), f'(2-5).
f(2-5) Sl &
x;13,19!25'325435

5-9
(x)3 375,6-059!13-625,29-368,73-907'196 - 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 interpolationd
ATfeq TS 7741 | B! quadratic functiond
@ s o IR IR wEd eifEe
interpolate ¥4l 2

-x 0 1 2 3
y O 1 4 3
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(1) Write a short note on Euler’s method.

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(0)=2 for OSIxSI
h=0.5. 2+2+2+4=10

Euler¥ method3 T79s 53 (Ot ferat |
Euler 3 -method? wyifufes g faat
Euler¥ methodd 96! JEsifdsia =y
WA | Euler Method IRZR IR oy
92
Yy=x+yY, y(0)=2 for 0<x<1
h=0-5

() How does Heun’s method improve
Euler’s method ? What is midpoint
method ? Why is it superior to -Euler’s

method ? Use the midpoint method to
solve the equation :

y':yx2—12y; y(O):lfor O x=<2.
1+2+1+6=10
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Heun¥ method (¥ Euler¥ mehtods
(TP (@ TFe T ? Midpoint method
&2 ¥ Euler¥ mehtodots &7 TeFy?
Midpoint method IR ﬁ“ﬁ o FR R
AN 9 8

Yy =yx’-1-2y; y(0)=1 for O<x<2
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OPTION-B
( Programming in C)

Paper : MAT-RE-6026

1. Answer any seven parts: 1x7=7

fRigHiza by o[ Ted faat

(a) Write the meaning of the two
expressions x=3 and x==3 in C.
C ©E® x=3 % x==3 3 9 &1

(b) Mention two logical operators used in
C language.
C SRS 75 SAfGae SAEeT SoEd 31

(c) Whatis a global variable ?
calirde coficaae 62

(d) What is the use of size of operator ?
Size of operatorﬁ R 2

(e} Write the general syntax of ‘for’
statement in C. -

“for’ RO AR IFHRE C SRS forn |

() Write the use of ‘math.h’ file in C.
C SIS ‘math.h’ T2Ed AR 101
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(g) Mention two library functions used in
C language.

C ©IErs IAITS 7o FANIIN! TG SrEed I |

(h) Is C a case sensitive language ?
C 96! TF AT Sl (i 2

() What is the meaning of x++ in C
language ?
C ©IFS x ++-3 9 &2

() Write the utility of ‘clrscr()’ function.
‘clrscr()’ FIBE TR &

2. Answer any four parts : 2x4=8

Ricweat bif<br esie e for ¢

(a) Explain briefly the terms ‘source
program’ and ‘object program’.

‘source program’ ¥% ‘object program’

[ HOI 5(F I I |

(b) Write four ‘keywords’ or ‘reserved’ words
used in C language.

C =taifiR s IRTs 5107 s’ A ﬁar‘@
& o |
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(c) Mention two types of numeric constants
with examples.

TARAAZ FA4 FRGITS 475 Srad |

(d) Mention four basic data types used in

C language.
C SIS IRTS 510! T SAR AFR TraAL
90

-

"(e) Convert the following mathematical
forms into C expressions :

weTe il aifdfss ForTEs C Sfeiets Fislias
0 3

- Y
: sSin| ————
(1) ( /xz +y2 }
a+b
siné@

+ | x|

(1)

() Evaluate C expression
y=a+b/c-a%c+2 *a , when
a=5, b=7, ¢ =2.

a=5, b=7, ¢c=2IJRC eyl
y=a+b/c-a%c+?2 *a?f[c"l]ﬁl_?f 4|
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(g) Write the equivalent expressions of the

following :
Tere AR ge) Siedie = s
i) m+=10

(i) m% =10

(h) Mention the use of ‘comma(,) operator’
in C language, using a suitable

| example.

Toge TUZeHZ C SIE® ‘comma(,)
operator’3 IRTR AW TrEe A

3. Answer any three parts: Sx3=15

e fofasr o Te’ WA 3

(a) Write the general form of ‘scanf()’
function in C. Explain with examples.

‘scanf()’ TIHAR AR FHAG! C SRS &2,
HE U (ACO 1 T4 |
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(b) Determine the output values of A and
B from the following expressions in C:

A=95;

B=7;

A=A+B;

B=A-B;

‘A=A-B;

Write a program in C to reverse a two-
digit number.

Ol SRS olfS FRA @Bl STl SR c
SIS b1 e i |

(c) Explain with examples, the ‘if’
statement and ‘nested if’ statement in

C.
C siFre ‘if’ YIS =i nested if’ ﬁ?{ﬁ
Wﬂtﬂt@ﬂmﬂ Sl

3 (Sem-6/CBCS) MAT RE 1/2/G 22



(d) Write a C program that will read the
value of x and evaluate the function

y(x)=x2+2x-10 if 0<x<10

= | x| if x <O
a6l C ota™ T @ @ x =< 9w«

y(x)=x2+2x-10 3IW 0<x<10
= | x| I x <0

TFEAOR T TR IR

(e) Write a C program to sort a set of
n numbers in ascending order.

n AR G5l (GN6T D TS AR G5
- C orew =

() Write 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.

aTH Baz &S 4 Y4 w71 [BIEcE @vl C
eiars fordl fAht irees oo sk fowes
s o [ 51 BiErTroR foeas FAAiw
99 Q6T 2
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(g0 What is meant by an ‘array’ ? Mention
why arrays are referred to as ‘one-
dimensional’ or ‘twodimensional’. Also, .
mention how arrays are declared and
values are accessed in an array.

e f 2 TS (gwmiie At famfa
et foa ol = Tead =01 NS SR
CFCICE (AN T4 A A T RIAS ST
(LT s T T OIF Tl 4l |

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

@5t ffMe e 21 n3 effde [oifEce
@Gt C aras @i

4, Answer any three parts : 10x3=30
Ricwrcan fofabr 2R Te & ¢ | '

(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+ ...+N)
‘do-while’ F7R FLRY =51 BIl @E Bl
BTG TR AYTS 2 (FEWCE T F(E (R
SRR S IRCGE R RS IESGRUID NS

A ol ¢ |
S=1+(1+2)+(1+2+3)+...+ (1+2+3+ ...+N)
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(b) What are the uses of ‘break’ and
‘continue’ statements? Write a C
program to show the utility of these
two statements. Write the outputs.
Write a C program to check whether
the given number n is a prime number.

‘break’ =% ‘continue’ Tgfex I7z™ & &2
G2 151 Rgfea Toiraiorst @yaRia 9ol C &a™
&1 | =TT RI & ave Fm n ol
G A @ #19r+1 A0 GBI C e
IR

(c) 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 combinations of a, b, c.

G0l THIZREI] FZITS ‘switch’ e siare
HA! WA FA| q, b, ¢ FH= FAIRY

Ao A 9ot fG9re ASER
ax?® +bx+c=0 3 & RE@E @6 C
eirers &7t |

(d) Write a C program to find the mean,
variance, standard deviation and the
smallest number of given n numbers.
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. AME n . AR TG, 2HAIE, WS [, ol
SGITerd 7% ARG [BIREca @bt C aiaw
foeratt |

(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.

g3; 12 O fauifas SRaeT «ifpdca a

ferf@tet Ffeois srom (e 2R 41 T8 THIEe

?'TC"'Q'H‘QUIWI mx m @93 a1 e 6l
Clieea oA [eikate o1 ¢ araw &)

(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.

@Bl sl FR! O GBI FR 2120 ALY & TR
qI(3 9! & e iR formal arguments’
W% ‘actual arguments’>3 ASS 2A1F (2
7 | 961 TR m ONF 1] i A4Re TeAms
SARCE TG I FR Q61 C A el |
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(g9 How is a function declared in a C
program and how is it called by the
calling program ? What are the
differences 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 digits of
a number using function.

C TS A1 FIKA (AT (ININ T W S
‘calling program’ 3qF (@ ‘call’ IFI 2
FAFRFRNC ALHIES T4 FIKGA ‘int type’ e
void type3 WiEe 4w &2 void type
FIBCA A9l T4 mﬂﬂ‘{i ‘calling -program’-
T TR @7 ARG 2 e IR {0l
FA SFPLOR @i Fefa S «aoy
C etars =t |

(h) What is 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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R T 1 Ww% aR
24 ? ATARREET T IR &2 x n3
g qMF A x" A FRACH AR LT
FIGH AR F9 G5 C 2w T
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