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MATHEMATICS

( Regular Elective )

Answer the Questions from any one Optiott.

oPTION-A

( Numerical Analgsis/

Paper : MAT-RB-60 16

Fult Marks : B0

Time : Three hours

OFTION-B

(Programming in C)

Paper : MAT-RE- 6026

Fult Marks : 60
" Time : Three hours

The .figures in the margin indicate

"full marks for the questions.

Answer eitiher in Engtish or in Assa mese.



OFTION-A

( Numerieal Analgsils )

:Paper : MAT_RE_ 6016

1' Answer the fotowing questions

E*frRI Wr lOAffiKEE{S-RI

: (ang ten)
1x10=10

o
o

(a) what is 'the (n *1 ) 
* order difference

of the nth degree polynomial ?rJrnomral

n gr rtqK <qq? $FK (n+ 1 )w FrR W frRkr

(b) Fiil in the btank :vtr r.I-\ .

?ffi 5Rt{q GI g
\ ' !r

A f (*,)_

(c) ylll do vou mean by numericalrntegration ?

(dl Narne an interpolatibn polynomial thatshould bel used to intlrporate . rril"il;whose i"p"i- ;;;;;;;;;; equauyspaced :
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.{bf rrysr6ra R4q< qN fr{f fr ,.qbf rFdt r?F

qsrds6 $C<, {\o ffi RfFf \rys-{tE qnF

qqs 
l

In the Gaussian elimination method,

the resulting co-efficient matrix for

the linear system of equations is
transformed into

Gaussian elimination ffi <KS S{3165.{bt

1qfeis Ca1D{ s6lis CTGg mfdrBf qehqqrs<r

q{?

(t) Lower triangular matrix

(it) Upper triangular matrix

(iil Diagonal matrix

(iu) None of the above

s"t<K ehs "R{

ffi If x, is the true value and xA is the

approximate value, write the expression

for relative error.

{ft xr {Ft qq1 qfs xA \ilTTfRs EE1 
q-{,

csfuTl we"rfu<: $F rt q<?

(e)
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(i)

0)

(g) When is Newton,s ,Civided difierence
formula used ?

Rsl

(h) which direct merhod is used for finding
the inverse of a square matrix ? 

\J'

mT{6'r eMlw Rk< qh matrixK ac6qN
Ufrrf< 

"trRr

(i) Gauss erimination method

(iil Gauss-Jotrdan method

(iit) Gauss-Seidel method

(iu) None of the above

€ers ehs TqT

Prove (emq s$) g

A: E-I

what are the advantages of Lagrange,s
interpolation formula ? 

.(r-

qtdfq{ qsrs.F 
{-qFK rF{[-<]< fr frr
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(k) State an elementary row operation that
acts on the co-efficient matrix when
solving a system of linear eqlJations.

?<Frc q'fiGq crffi-.< wt{td sr<lN <r<EK ${f

rTfr$<or gffi AX'-fu

a)

?rL)

(t1)

(o)
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2. Answer ang .fiae questions :

fu16y sFreq< F€R frT.r Z

(a) Show that (cn{ect c{)

A( x +cos x)- h_2sin( 
" 
*lJ 

';r, 
(L\

f 2)vw'"'lz)
ere h is the intervar of differencing.

{re 'h' Ttfiq.qg<1F[ E{ I

(b) show that the third divided

difference of the function f (*)= L

with arguments ct, b, c, d, is

)x5:10

x
1

rfr f (")= 
* <l, TI.FEFT cL,

abcd

b, c, dKSl-{e"f

sryryry-<v{ #eRrr
6q-{sRt I

(c) Establish the relation

{.,q-{-Cb.r RH4 G.t 3

(r* 
^) 

(r -v) - r
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(d) Find I ftxldx where f (r)=e-x2
o1

using Simpson's E rule.
v

1

simpsonK i W<IKIU<$R
2

Iro f{*)=e-*2 ffiqfl il

o:--
Construct the forward difference table
for the data :

99 nsf \DrFro.K 
"Frt 

rF<-{rd tr55 q?Fr

(e)

extrapolation method.

Extrapolation {I-fi fr'I
4N fr"ff r

.
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27

extrapolation

n

at{ cnt s

xOl23
A3

What is the difference between ,direct
methods and iterative' methods for
solving a system of'llin-ear equations'?
Give an example of each method.

ffirs q'fiqE"K cfltfi q:il${ m1 ssry Rf{ qFF

"fR1RFfR< tfqfsr fr e TcrFTc< ,qpfrsbnr<q

frmr

(g) What is extrapolation ? Name an

,.qD{

Contd.



(h) Consider the points ("0 , Uo) = (1, 2),
(*r, Ur) = (2, 4), ( x2, az): (3, g ),
( x3,us) = (+, L6), ( x4,uo)= (5, 32)
Estimate f '(*r) = f'@) using cen tral'l 

"rA ..FAG 
^^ 

f^oulerence formula.

Eq< RTrTqr 
"l<.f (ro , ua) _ (r, 2),

(*r, ut) = e, 4), ( x2, az)_ (3, g ),
(rr, as) - (+,16 ), (*o, u+) = (s, sz),
f'(*r) - .,f'(g) < wTnTRs llq central 

'

difference formula Tq-N Efrs$ 
I

3.
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ang 4 questions :

4bt$r{ Us{ frr.r B

Show that (cn{e$ cq)

(i) d=V (r- v)-%

ftn E A= A^E

the makix

Answer

fu,rllrqf
5x4=2O

(a)

(b) Find the inverse of

[s _1 21
A=11 1 2l

I

lz _2 _rJ
a

uslng Gauss_Jordan method.
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Gauss-Jold,an "fTG <r<ffi sR

l-e -1 21llA-i t I 2i

lz -2 -11

(c) Use Gaussian elimination method
solve :

C.r-*sian elimination "fqfu <f<RI<t

{${r{ ct 3

x+2A+32:L
2x+6A-1O7=0

3x+ 14y +282 - *$

en (fiK'r qlrR)(d) Giv wIR)

5 7 11 13 L7

f (") lso 3e2 14s2

Evaluate /(9) using
interpolation formula.

sRqtdtq< interpolation formula TJ-{{l{

f (s) < TFr fr.ft $o I

(e) Find the piecewise linear intergolating

W<t eifrsK sl<Kq piecewise linear
g polynomial ERsO 3

x0123
A 0 1 0 -1

to

SR

2g66 5202

Lagrangg's



(f) The following data for the function

f (*) = x4 is given find f'(O.8 ) and

f"(Or 8 ) using quadratic interpolation

compare with exact splution.
'...

f(t) = x4

Quadraiic ,Interpolation <f<Et< sR

f'(o.8 ) ql$ f"(0.8 ) UfrrsKI r Exact

Solution

x A.4

f (") o- o2s6 0.tr 296 o .4a96

'.
What is the general formula to solve

an equation of the type 
#- f (x,A)

for a oRe-step method ? Use Euler's
method to numerically integrate

tu_
dx

from )( =,0 to x = Q with a step size of

0.5. The initial condition at x = 0 is

U=!'

(g)
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'..

dy r( u,,) qK6f< q$ffiq mt${ SRfrm
:-- J \^' V I
dx
.;bt 

"rkT,*'r 
qr+t qtqr<"r w frt

RR'{ <l- T{ sREuler{

4u = -2x3 + 12x2 -2ax t- I'5 ,

dx

0<:x34,h=o.5,a(o)=l
q${r{ ffil I

-

Find the approxim*!" n4t* o{

' t: zoidal rule' andusing (i) traPe;
1

:J

(iii) Sirnpior.r'-" i rd rule' The exact

value of I is f =

(correct to six decim"l 
-places|t - -^A

Find the absolute error in bo* cases'

:

I
w

(t)ffifi*{,q* (ii)fr"iua<: fi{r

q Tlil tsfient

7 (lrtf,s=li.) =o'693L4''

absolute error Bfrggt t

3ryF <fr r<

I< exact TF

3@eq)r

'

.l
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4. Answer ang 4 questions 
:Wrsir emKWRfu g

1 Ox 4=4O

(a) Derive Newton_gregg ry forwarddifference i"tttpoiuiior]ormura. 
{.Jse itto obtain an drfiolating porynomiarr given data. fnt.rpolate at x = A .25 

.

FF+cdlf, qd'rm *.6tr wb,r ftHtsrs TrreF sR q#'J <qfi bfrs<rr
f (a.2s) { ql{ fr+r;- 

'

x 0.1 A .2 O.S O .4 0.5f(") t40 1s6 ,i ;oo ),r,
(b) Define backward difference operator.vr/hen 

"h;;il' ;;,i;;-,i,;;on_Gregorybackward dttt;;ce- rr*rporationfbrrnula ? Mentiorar, ,Orrrrr,"*. and adisadvantage oi ,n; dr]tili.. For thedata given below, Iind 
^;(;. 

S f 

.,"' r

1+ 1 +2*6= 10

qh {Ril w$ eil -iA;'ft;': EEE tufurfrslr qRl f (r.s)< * *6gsf g

x

i/31;, 1:_/ ; / ,u,u/ ,1,/ ,1,
f (")
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(c) Find the solution of the system of

equations correct to 3 decimal places,

using Gauss-Seidel iteration method :

?tpu-cu-{0.qfl "fR& <Kq< sfr sq< @-rc

rTft-s<"r cN< wl{14 3 *qry E eq?s

Bfrs<t s

45x, + 2xr+ 3x, = 58

- 3x, +22x2 +2xr:47
5xr * xz+20xg =67

(d.) solve the system of equ?tions g:".:
below using Jacobi iteration method'

Use rthe initial approximation as

xi -Q;i=\2,3.

cenE< wl{lq s-si I

(Al<Bs q1ll{ xi- o ;i:1,2, s)

4xr*xz+,xs -)
eaxt*Sxz-2xs-*6

xt*2xz+3x3--4

Contd.
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(e) Derive Newton,s divided d.interpolation 
forrnuta.

difference

f F€T&E+"*ToBhsRrr

il:1T 
inlernolating 

potvnorniar 
frornthe da,. given u.to]"- --1 :r\ru'al 
rrorr

liffero^^^^o_ 
- rzrr using divideddifferences

a

a

5+5= I O

.

(g) ,How can you find formulas for highef

Name a teghnique for improving the

formula.
Find the first three derivatives of the

{ at point
1+1*8:10

q("tINTS 
"m&s Es-s{ wf,sdrq< Tg c$cfis

'(q' GfreRt< a|TRr 'eqg.I EE\o s=il ffi*n .qDK

,41{ frqil orfr-ot< 
"Ft..t 

f,(2.5) , f,,(2.5),

f"'{2'5) EfieRI 2

x i l.s I l.e ; 2-5 i 3-2 ; 4.3 i s.e

f (*)i3 375i6 Oseil3 . 62s't2s.363 i73 
.s}7i1e 6.s7s

.

:

(h) Discuss

quadratic function and use it to
interpolate the data given below :

5+5:10
Pie_cewise quadratic interpolationK

q(wt frtill qFF srF <ref{ sR sFK \rrfu-+l
a

rnterpolate Ctl S

x O 1 2,-3
g
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(i) Write a short note on F',uler's method.

Give the geometric interpretation of
Euler's method. :

Give an algebraic interpretation of
Euler's method.

Solve using Euler's method :

a':ftiu, a@)=2 for o< x1 1

h: O.5. 2+2+2+4:10

Euler{ method< $erc ET. 6fsf fr.il r

EulerK methodK qllRtr-s <].t",ll't frn't r

h=0.5

(i)

EulerK method{ qbt W $t"u't
 .

frg'l t Euler Method, TJTql< sR )NI{l{

a': x*a, y(0) -2 for o s x<I

How does HeLl.n's method improve
Euler's method ? What is midpoint
method ? V/hy is it superior to Euler's
method ? Use the midpoint method to
solve the equation :

A' =A x2-1 .2A ; y(O) 1 for 0< x12.

1+2+1+6:10
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HeunK method CT EulerK mehtodS

TGITRI ?s W sc<? Midpoint method

frr e Buter{ mehtod\o?s frT B<1Er

Midpoint method <l-{qT-{ SR s'{tFT rTftfiq

T{ITI4 q'I 3

A'=Ax2 1.2A; A(O)-f for 0< x32



(g) Mention tuto library functions used

ft)

language

c 
'fsfs 

<l-{w KEI 
qfufrTt$4'Eteql.Gt[ I

Is C a case sensitive langqage ?

C...gU ql"lK q1g,.r.fu siTi ffi7

What,'is the meaning of x * * in C
-

language ?

i x++< qdftt

write the utiliql of 'glrscr()' function.
tt_---

'clrscr()'T"t$6[< <I-{EK frql l'

)x4=8

1n

(w

0)

2. Ansrver ang four Parts :

frrorT{t @ enn vs= G<i z

3 tsem-6/CBCS) MAT RB 1 12lC 19,

(q)Explainbriefly.theterms,'"ource
prograrn, and .object prograrll,. 

.

'soLtrce program' \StS 'object program'

rfq 
@1 qFS $l<l't $<il i

(b) write four-'keywords' or'reserved' words

lJsedinClanglrage'^ 
^ A

c dcdfiq gtTls ry rtffiI:tr' <l @
T6'fr"lll

Contd.



(c) Mention two types of nu.meric constants
with examples.

Yn<q{q f@q qsllfl\o Ks Qrsq

(d) 
Y.-"tion four basic data types
C language.

C sl{ls <KW @Tq Eqf{ gT'K Brs{

$<il I

i

:

(e) Convert the following rnathematical
forms into C expressions :

\oFno firf AlnF+ q4rys s ffi qqlw

sst z

s<It

used in

0

(n

a+b,,
(ir) 

"ino 
* lxl

Evaluate C expression

A-q*blc-aohc+2 *a,
e:5, b:7, c-2.

e:5, b:7, c-2 <<lC< C

A:a*blc-a%c+2*aK

wherr^

A. A

9tv<Jt\e

wrT{ $Rf I
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:.( a )cT'rt l4l

l. ,l *'+a2 )

(g)

@

write the equivalent expressions of the

following:

g6$ofinnEr{<WqlqffiRtil 3

(t) m+,= 10

(ii) mo/o = 10

-

Mention the use of 'comma(') operator'

in C langu age, using a suitable

example.

G?Ksgryqrq 
" T :*f,]
IK R'{c{ Vr-mq mt toperator

3. Answer nng three Parts:

ftrqtrqr eAA etlr< W firr z

(a) Write the general form of

function in C' ExPlain with

. la.

'scanf( )'TJ$;K qIW q4@t C

qfsB.q.rsq'?fiN <tt"lfi mt t

$x3= 15

'scanf ( )'

examples.

el{ls fr"tt,

.:
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(b) Determine the output values of
B from the following expressions

A=5;
B=i;
fi-A+B;
B=A-B;
fl=A-B;
Write a program in C
digit number.

to reverse a two-

A and
in C:

gf,g ft*'f C ffi eFtt A \Tls B<

\sBi"Ir Tl{ fi.fu Gnt z

A=5 i

B:7;
A:A+B;

B-A-B;
A:A-B;

?A \{iTC< @" q$il..qh oRtrE c

YFf ..{bt scem frtff r

(c) Explain with exa,mpleb,: the 'if '
statement and 'nested if' statement in
C.

C eF[Iu 'if'RE qFF 'nested if: RR
Wl<@<rr3ulffif I
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(d,) write a c program that will read the

value of x and evaluate the function

A(x) : x2 +2x- 10 if O < x<lO

: l"l if x
i

qh c erceN fr.il R cr x

a @l: x2 +2x- 10 {fr 0 <x< 10

' : l"l {fr x

Tl4 Tq''|F{ sR<

(e) Write a C Program t?. sort a set of

n numbers in ascending orde

I(".llK .qDt ctllBs \TK<I{ EaN Eqr<h eDtn .. I LrllL/-{. vl

" 
ercelT fr{r I

n write a c program to find the 'total

turn is the su.m of the best of three

test scores and the best of three
I

assignment scores'

lqqq qfrqtg Ft :rh {q< furRdn

erceF ft{r frtbr 4R?n trffir qfuK

qr<1w qfs effi qEN< &s<o

;t-qK< C{t?rcq q3 
|
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qEI C
/\
l\r\9s\9

qCdW

Contd.



(g) What is meant bly an 'array'? Mention
why arrays are referred to as 'one-
dimensional' or'twodimensional'. Also,
mention how arrays are declared and
values are acce"..d in an array.
.q${iq' fr 3'ur$uta$',gs$fu' <l {Qqfo+'

fi fu mT<t E{ E-em"r s<'t tqtrrc @al-q'
mrfrs cqr$ ffit es qls'q1frirm\o rFrqrq

Goc{Us qfuan <s<il aF q<F Vcg"r GI I

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

.t-

qbf fr@ <ntqs "$nirUl ni{ 6ffiqffi-trn
.qbt c qeeN fr<[ r

Answer ang three parts :

@ efifrem6EBfrq11 s

(a)' Wri-te the general form of 'do-yhile'loop
and explain how it works with the help

"of a 'suitable example. Write a C

S:1+(1+21 +(1+2+3) +:.,* (1 .:l=t*...-?

<Jt?fit S,EI t\5dK Cdfr6t -dE qbt c
':..

S=|+(1 +2) +,( 1+2+3) +...* {1+2+3+...*N)
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4, 1 Ox3:30

(b) Wha t are the uses

'continue' statements ?- Writ3 ,? C

program to show the utilitSr of these

i*o statements. write th.- ou.tpYt".

WriteaCprogramtocheckwhelher
the given nllmu.t n is a prime number'

'break' qi$ continue' R{&3 ry ft fr I

-fiKt]tRFKE"nnrPu ffiN<?nqbt c ercdn

fr*ilr *Ft"sqq.tE<I fr<ml eME- q("n n ,.sbt

ffiFrs q("tl.i trR q+fi sR-{n qbr c srceF

R.rtl

@Explaintheg"leralformof.switch'
statement with the help of an example.

write a c program to find the roots of

a quadratic equation ax2 +bx+c == O

for-Jt possible tombinations of a' b' c'

..qDt Yq'fq<cK qqTls 'switch' Rtr< Ti{lK"t

qenbi <fi".Iil sKt r a, b, ci{ rTu(a'r qgr<l

qif,$;r< <'K< ..qbt N qfr-aeqq

ax2 +bx+ c- O

sceln fr{i i

to find the mean'

deviation and the

given n nurnbers'

(d,) **lCProgram
variance, standard

srnallest number of

3 (Sem -6lCBcS) MAT RE 1 l2l} 25
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efq$, n q(?{]t< tfs, etT{"t, TF1T fuqq, W
qtt'Rs?s q?F q<qlrcil eh c etcN

fr{r r

(e) using examples explain how looping
structures are used to read or write
one, two and three-dirnensional 'arrays'.
write a c program to find the trace of
a given square matrix of order mx m.

qs, Ke Ws frTtfu 'q4ft41-q' 4D<?E <'t

qfir fr{ mcfts <K{< G't ql EI'r5"K

?ryes <rt"ll'f sKI t mx m @sr qh frffi <d
ffiGTssR q1r<<r ffidE.{br c ercaN fr.ttr

(f) Distinguish befween formal arguments

program for multiplying one integer
number and one floatingpoint numb-er.
write a c progam using function to
obtain the greatest common divisor
(GCD) of two integers m and rL.

,.{br {q(qilqK.{br pFq €tqrB't e"f s<r{
<lc< -qDr fficT erceN frR 'formal arguments'
\qK lactual argumentslK {lW 

"|[qfq1' WR_^ 
o%^^-vI- t v

fril'f rKtI q(?uT m vFF n{ ?tR$ qt{l<"t gqopE

q-i<h <ptu{ Gffi <f, .{uT C erceFT fr{r r
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(g) How is a function declared in a c

program and how is it called by the

calling Prog ram ?

differencesbetweenintWpeandvoid
typeuseratnt'edfunctions?".""void
typefunctiontransferComputedvalues
,t-calling program ? write a c program

to find the'sum of ind'ividual digits of

a number using function'

(-

C ef6eps ,gbt T1${ C<mfrs ffiRq s<l q'{ qry

.calling prograrn' Qg14 reCf,T'ca11' 45 ?

ffi qiw'tRs sKI r1$'4'int tYPe' ql$

,void type,{ Tleiu 4rqfur frr void tnot,

:Ft(E({tft{'t€rTry{{q'callingprogram'
(-t< sR ebt

?f, qnls< sR< "nRat niiuq <r

':rFa fr'ft <frdq ..qbt
q$11-{ *ia6ffi ct51

c el-celT Rqt I

(h)Whatismeantbyrecursivlfunctionor.-)Whataretheusesof
fecl.lfston I

recursive functions ? Write a C

program,usingrecursivefunction,to
compute Xn, for girlen values of x, rL.
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