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MATHEMATICS
~ ( Minor )
Paper : MAT0500604
( Numerical Analysis—I )
( Set-B )
Full Marks : 45
Time : 2 hours

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

1. Answer the following questions : 1x5=5
o SFIFDN Ted o

(a) Write the first step to eliminate x from
the second equation in the following
system by Gaussian elimination method :
fafiRe #MIFYZe Gaussian elimination
7S IR IR ROR FNIW /1 x EIA
FIR AL ROl o

x+Yy=5
2x+3y=8

(b) State one condition required for the
Gauss-Seidel method to converge.
Gauss-Seidel &S TS I FHCH 56
o F(R3 AR 2

26A/194 ( Turn Over )



()

)

(e)

(2)

State the general form of Newton’s .

forward interpolation formula.

Newtond FRCE TORIEH TR MYRT
ForCHT om0 1

State the formula of the trapezoidal rule
for numerical integration.

RINF TWFTNS trapezoidal rule3 Ch!
BrEy 11|

State the formula of Simpson’s 4 rule for

numerical integration.

;-:‘m IS, Simpson’s 4 ruley JTHl
I

2. Answer any five of the following questions :
2x5=10

wore frur oI R e Sfebie Teg o ;

(@)

Solve the following system of equations
using one step of Gauss-Jordan
elimination :
Gauss-Jordan <RRGS @B W R
R FafRe AR HR Awem = .
xX+y=4
2x+3y=9

Write the new augmented matrix after
the first row operation.

(3)

(b) Use one step of the Jacobi method to

()

(d)

solve the following system of equations.
Start with x=0 and y=0:

fRafiRe SMNFIPT */A1 Jacobi &R bt
o IRTT IR STNYA 1 | ARBT T+ Boieat
x=09%F y=03fF 4:
X+y=5
2x+3y =12

Find the new values of x and y after the
first step.

SR T TS x SF YA TP T {2147 |

Use one step of the Gauss-Seidel method
to solve the following system of
equations. Start with x=0 and y=0:
SHIEIES ’iﬁlﬁ‘?‘l’iﬂ_ﬂ *{1 Gauss-Seidel
TS GO WO IWTE IR W
AT T o1t x =0 WF y=0 31 AT :
x+y=4
2x+3y=9

Find the new values of x and y after the
first step.

YU TR IS x SF Y] T TH 747 |

Using Lagrange interpolation formula,
find the interpolating polynomial for the
following data :

26A/194 Tum O
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(e)

(9)

26A/194

(4)

Lagrange interpolation & JRR{ R w9
©%] SgN interpolating polynomial(S fAefy
91 :
x: 1 2 4

ftg: 3 6 12
Write only Lagrange formula.
(F94 Lagrange o1 for |
For the following table, compute the
forward difference of A f; and A2 Jo:
oS il (6971 I A fo WF A% [T forward
difference g 1 :

x: 0 1 2

f: 4 7 12
Using the Lagrange interpolation
formula, construct the interpolating
polynomial for the points
(% ¥=0Q2)(23).
Lagrange interpolation @ 3INZ¥ IR
y=01,2),23"7 IR interpolating

5157 3941 |

Approximate the integral ﬁ(xz +1dx
using the trapezoidal rule with four equal
sub-intervals.

2 2
jo(x +1) AR TW BIRGI T &34+ IRTR IR
trapezoidal rule Spift eRERFTSIR Bisa|

( Continued )

(h) Use Simpson’s

()

0)

(5)

J L rule to estimate
Io(3x2 +2x +1)dx with step size h=1.

Simpsond i fm W IR

jj(st +2x +1) I T A T TS R I

h=1411
Given the approximations I(h)=1-728
and I(—g)=1-742 for an integral. Use

Richardson extrapolation to find a more
accurate estimate of the integral.
i weR @O TWRERR o I(h) =1-728
e I(g) =1-742. Richardson extra-
polation IS IR SRR SRT e T
g a1
Form the Newton forward interpolation
polynomial using the following data :
we fm oy WA W FARET wwrS
ORI~ 167 30 :

x: 0 1 2

fg: 1 2 4

3. Answer any four of the following questions :
5x4=20

wod 2R R @ oo Sag faan

(a) Solve the following system of linear

26A/194

equations using

woe fia (AR AR e SERe omle
IR FR TN 790 :
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(6)

(i) Gaussian elimination with row
operations;
BRI T ommfes MR SerTe
TR IR

(i) Gauss-Jordan method :

MEZ-TEH 1S TS
© 2x+3y-z=5

4x+y+2z=6
-2x+Sy+z=3

Find the values of x, y z using both
methods.

Ty &l AT IR x, y 24 T Sferear |

(b) Use iterative method (Gauss—Seidel) to
find one iteration of the solution for the
following system of equations :

TR OMNRRANIPE WA VIS oz
(Gauss-Seidel) ITRF IR NI 9B EOSET|
e :

10x+y+2z=12

2x+10y+z=13
2x+y+10z=14

Take initial approximations as
X9 =0, O =0, 9 =0

Compute xU, y B

TR S o]
X9 =0, 0 =g A9 -

& e s D, 4O, g 7 spoay 39471

26A/194 ( Continued )

(7))

(c) Use the Jacobi iterative method to find
one iteration of the solution for the
following system of equations :

©Hq ANFINFHE T Jacobi Wralbs &S
. IR IR LAY 997 e Tferea
Sx+y+z=7
xX+6y+z=8
x+y+7z=9

Take initial approximations as
x© =0, y@ =0, 29 =0
Compute xD, y®, 20,
iR S R
x® =0, 4 =0, 29 =0
o o wrE x @, Yy, 2V3 71 o= =

(d) Using the data given below, find the
value of f(3) by

wore fil o TeFI IR Fafls «mfeE f(3R
= ferer
(i) Lagrange interpolation formula;
CFTCaIe BT T
(i) Newton’s forward interpolation
formula :
AR5 TR TOR=ITAo Tl

x : 1 2 4
fg: 1 4 16
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(e)

(8)

Use above data and show all steps
clearly.

TRre O IR IR e 4 ©eA%E
Sferear |

Using the Gregory-Newton - fo}-ward
interpolation formula, find the value of
f(2-5) from the following table :
Gregory-Newton F336 TBRe[taw g T42R
IR were i1 (5FF™ *M/1 £ (2-5) I Sfren :

x : 2 3 4 S5

(9)

(9)

Use Euler’s method to approximate the
value of y(0-2) for the differential
equation

Euler *&f® I[N IR oo frm wgea
HAFIIR AT y(0-2R TH ARSI A 1

dy
—~ =x+
e y

With the initial condition y(0) =1, take
step size h =0-1. Perform the calculation
for two steps to find y(0-2).

fx) : 8 27 64 125 ARRF SF y(0)=1 ¢ h=0-1 “%CHA A
Show all steps clearly. TR € y(0-2) My IR Jo1 *Mesore sio
R 4190 BT 2 3 | i
U . e 1 . (h) Use the trapezoidal rule to calculate the

1] s :ITJ. Slg;p;c;n ; t% ;ualf to approximate the. approximate value of the integral
Simpsond 1 Ry 9 IR SR I f(2x+1) dx. The function values at equal
ARSI e 31 intervals of h=1 are given below :

3
L(xz +3)dx Trapezoidal rule IRTF FR f(2x+1)dx3
|
The values of the function at equal | T ORISR | h=1F WM S T
intervals of h=1 are given below : | TR ©eTs fa 02w -
%;g:mwmﬁmwwwm@ } x: 1 2 3
) | f(=2x+1 : 3 5 7
x: 0 1 2 3 | .
f=x2+3 : 3 4 7 12 i 4. Answer any one of the following questions : 10
Evaluate the integral using Simpson’s | TS 7 ereare R GG B B o
rule, ] (a) Use the Gauss-Seidel iterative_method to
Sim IR TR i find the solution of the following system
ET lpson? e S A of equations up to three iterations :
Turn O
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(10)

Gauss-Seidel iterative method IRZR R
wore fia ST IR T R Bicew
71 eferean :

10x+2y+2z=14

2x+10y+3z=15
xX+y+10z=12

Take the initial approximations ag

Compute (x®, y®, 20), (x, y@ 2
(x(s)’ y(s)’ z(a))‘ ’

YRS S I 19 =g, ¥ =o,
29 =0 3 T -

(1) (1) 1) (2) 2 '
(D, B, 2, (@, Y2, 22 (3 y®), 208y
qle ST 9T 1

- (b) Using the Gregory-Newto kw:
. . n b
interpolation formula, find the 3:1ueal;(11'
f(9-5) from the following table -

R @7 TRz
Wﬁmwmﬁf@'mm%ﬁﬁ "

x : 6 7 8 9 10
f : 12 20 30 45 g
:rc:gstruct the backward difference table

evaluate f(9.5) using the formula.

A6 e err]
wf(g-Sﬁmﬁ%gwu S g e
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The following table shows the
temperature (in °C) recorded at different
times of the day :

wers fit = SR i ol (°ClR o
=
Time (hour) : 0 2 4 6
7 (9%1)
Temperature (°C) : 15 17 21 30
orrrar (°C)

(i) Use piecewise linear interpolation
to estimate the temperature at
3 hours. '
Piecewise linear interpolation JRZT
IR 3 IBR TN S

(i) Use piecewise quadratié inter-
polation (consider two consecutive
intervals at a time) to estimate the.
temperature at S5 hours.
Piecewise quadratic interpolation
IR IR (9T TS Pl RIS ==

4R) 5 IBR SN SHH F |
(iii) Plot the piecewise linear

interpolation function for the given

data.

fil ©YR 3IMI piecewise linear

interpolation ¥4 &F o |
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(12 )

(d) Consider the function
{1 TE o

U

(@)

26A—2000/194

fy=e*

Using Richardson extrapolation,
improve the estimate of the
derivative f’(0) using the forward
difference formula with step sizes
h=0-1 and h=0-5.

Richardson extrapolation I9%% IR
TG BFIae @@ OGS h=0-1 9
h=0-5 47 IRZR IR f'(OF W
B2

Using Romberg integration,
estimate the integral f)e"‘z dx to

the second-order Romberg table.
Show all steps clearly.

Romberg integration 3I=g¥ IR
f)e"‘2 I SEW W, "W SR
Romberg C(BJFREE | A1 419 So{8te
rsql|
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