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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
Jor the questions.

1. Answer the following questlons 1x5=5

oY 2PN Teq for

(@) Write the first step to eliminate x from
the second equation in the following
system by Gaussian elimination method :
fRufiRe qe3PHZ® Gaussian elimination
S R IR T FANFIR 1 x
AR ALY TCEICH! o7y

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

(b) State one condition required for the
Gauss-Seidel method to converge.

Gauss-Seidel */af® I FRIA @B 76
R R AR 2
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(2)

(c) State the general form of Newton’s
forward interpolation formula.

Newtond FqaI6 TOROCAGA T YR
O e 1 |

(d) State the formula of the trapezoidal rule
for numerical integration.
RAF oo trapezoidal ruled Facol
Ty 91 |

(e) State the formula of Simpson’s 1 rule for
numerical integration.

%ﬁiﬂﬁw Ree Simpson’s 4 ruled Al
|

2. Answer any five of the following questions :

2x5=10

oS Al 2T @I AR $ed 9

(a) Solve the following system of equations
using one step of Gauss-Jordan
elimination :

Gauss-Jordan 4o @51 “MCFA ITTT
R FafRe W39 HR = 541
x+y=4
2x+3y=9

Write the new augmented matrix after
the first row operation.

o9 R obeWd fflXe gw augmented
matrixCG! fo= |
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(3)

(b) Use one step of the Jacobi method to
solve the following system of equations.
Start with x=0 and y=0:

fRafeRe AMNeIPHT *[1 Jacobi @R b1
] JATA IR TR 391 | FRBF I+ Rowear
x=09F y=03 @:
x+y="5
2x+3y=12

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

AT TR RS x S YT T+ T forat |

(c) Use one étep of the Gauss-Seidel method
to solve the following system of
equations. Start with x=0 and y=0 :
fafiRe AP A Gauss-Seidel
TR @O MCFT INTT IR WY FT
ARISF ¥ B x =0 1% y =0 & 1 :

x+y=4
2x+3y=9

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

A FCTIT TS x SF YT T T o4 |

(d) Using Lagrange interpolation formula,
find the interpolating polynomial for the
following data :
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(4)

Lagrange interpolation 3@ J9%4 ¥R o7
RG] interpolating polynomial(Gt g
90
x: 1 2 4
fl: 3 6 12
Write only Lagrange formula.
(399 Lagrange @01 ferd1 |
(e) For the following table, compute the
forward difference of A f; and Afy -

et fil (BRI A f OF A fy forward
difference Mg 341 :
x: O 1 2
fx: 4 7 12
() Using the Lagrange interpolation

formula, construct the interpolating
polynomial for the points

(xy=0Q12), 2 3).

Lagrange interpolation 3d <RI ]

(xY=@12),2 33 @ interpolating
Mo 91 |

(9) Approximate the integral Ig (x2 +1)dx

using the trapezoidal rule with four equal
sub-intervals.

2
[, % +1) o T BIiRET S ST TR R
trapezoidal rule SFPiRR eRNeRA Sfere
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(5)

(h) Use Simpson’s 1 rule to estimate
j:(sx2 +2x+1)dx with step size h=1.

Simpsond 1 fw W IR

j§(3x2 +2x +1) A TA Ry T 376 QR T
h=1%T1
() 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 SR 9Bl INE] AFEE I(h) =1-728

1% I(g) ~1.742. Richardson extra-

polation IRTR FR IMFWR AT ABF WA
Rdfr T

() Form the Newton forward interpolation
polynomial using the following data :

e fim oy IR IR FEHA TR
TORoCeTE  SifmfacEe sow ¥ ¢

x: 0 1 2
fg: 1 2 4

3. Answer any four of the following questions :

, 5x4=20
TR PR R e vifkbR e fam

(a) Solve the following system of linear
equations using

weore g (RS TR N SElRe omfe
IRIT IR Y 79 ¢
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(6)

(i) Gaussian elimination with row
operations;
eI GFificT Tmfee R Semw
T IR

(i) Gauss-Jordan method :

NTZ-TEH [afod TS
2x+3y-z=5

4x+y+2z=6
-2x+5y+z=3
Find the values of x, y z using both
methods.

Tyl IRTT IR x, y 29 I ferear |

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

T TARIIRPVR AR ViR e
(Gauss-Seidel) IRTR FR YT b1 BT
Tferea :
10x+y+2z=12
2x+10y+z=13
2x+y+10z=14

Take initial approximations as
x® =0, 9 =0, 29 =0

Compute xV, y®, 20,

RISCEEREL ERETc|
xO =0, y® =0, N =0

I e s XD, y®, 203 35 s =00
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(7))

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

TR ANFINIW/R AR Jacobi FBIADS 45l
TR IR YR 93 Wi Sferear :

Sx+y+z=7
x+6y+z=8
xX+y+7z=9

Take initial approximations as
x9 =0, y =0, 2 =0
Compute x0, y®, 20,
SRS SR 21
x9 =0, y® =0, 29 =0
o e e xD, y D, 207 J7 st =0

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

were fdl oy IS IR RS smfew f3R
T Sferea
(i) Lagrange interpolation formula;
(TG TORCToR Tl
(i) Newton’s forward interpolation
formula :
ACHTR TG THRAACTo FLa

x : 1 2 4
f¥: 1 4 16
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(8)

Use above data and show all steps
clearly.

T Y IRFW IR A =S
“Bfered | . .

(e) Using the Gregory-Newton * forward
interpolation formula, find the value of
f(@2-5) from the following table :

Gregory-Newton FIAT6 FHRACE0A [d IR
IR weTe f7A1 (5o [T f(2-5) T Sfereq
x : 2 3 4 5
fx) : 8 27 64 125
Show all steps clearly.
Sl 41 m@—m o 90 |

() Use Simpson’s 3 1 rule to approximate the
value of the integral

Simpsony 1 ¥ @ IR TWEFE I
GIEEIESICRT
o +3yax
The values of the function at equal
intervals of h=1 are given below :
h= 1aww—ﬁmamww—er
[GIREE
x: 0 1 2 3
fo=x2+3 : 3 4 7 12

Evaluate the integral using Simpson’s
rule.

Simpsond Y IFZR IR W efy
111
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(9

(g) Use Euler’s method to approximate the
value of y(0-2) for the differential
equation
Euler & Iqz¥ IN oo i o
AR AT y(0-2)F T AT ey 1 -

dy

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

IR OE y(0)=1 ¢ h=0-1 WCHA T
CoTRI S y(0-2) TRfq IR 701 ~Imeore e
0

(h) Use the trapezoidal rule to calculate the
approximate value of the integral

f (2x +1)dx. The function values at equal

intervals of h=1 are given below :

Trapezoidal rule IFTR IR f(2x+1) dx¥

ARNE Sfereq 1 h =13 M TGRS Tl
TPTR o fRar CxeR

x 1 2 3
fx)=2x+1 : 3 5 7

=x+y

4. Answer any one of the following questions : 10

oS fial oA R @I @B Tes fi

(a) Use the Gauss-Seidel iterative method to
find the solution of the following system
of equations up to three iterations :

26A/194 ( Turn Over )



( 10 )

. Gauss-Seidel iterative method IRZR FR
oo A SN IRER FE FRBT 2o

a1 eferea :
10x+2y+z=14

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

Take the initial approximations as
0 =0, y® =0, 29 =0

Compute (x®, y®, 21), (x?, y@, 23),

g wEe e (@ =0, y(@ =0,
29 =03 @R -

D, YD, A (2 (2 A2y (3 (3 A3
T S L

(b) Using the Grégory—Newton backward
interpolation formula, find the value of
f(9-5) from the following table :

cR-fATHT (FT6 TR @ IR IR
et 8l IR I £ (951 WA Sferea

x : 6 7 8 9 10
f : 12 20 30 42 56

Construct the backward difference table
and evaluate f(9-5) using the formula.

QIS RFCA G 167 F1 SF T IRIT
IR f£(9-57 T Sferean |
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(11)

(0 The following table shows. the
temperature (in °C) recorded at different
times of the day :

z:ﬁmmwﬁ%mm(mﬁ@mm

Time (hour) : 0 2 4 6
7 (351)
Temperature (°C) : 15 17 21 30
. o (°C)

(i) Use piecewise linear interpolation
to estimate the temperature at
3 hours.

Piecewise linear interpolation <%
IR 3 IBR ORI S 7 |

(i) Use piecewise quadratic inter-
polation (consider two consecutive
intervals at a time) to estimate the
temperature at 5 hours.

Piecewise quadratic interpolation
IR IR (9L S Pl [T SR
4R) 5 IBR SeEIAl S 9 |

(iii) Plot the piecewise linear
interpolation function for the given
data.
fim ©YR MR piecewise linear
interpolation Fa1 ARF S |
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(12 )

(d) Consider the function
QT Fo
- o X2
fx)=e
(i Using Richardson extrapolation,
improve the estimate of the
derivative f’(0) using the forward

difference formula with step sizes
h=0-1and h=0-5.

Richardson extrapolation IRZT IR
FQ6 RFNIe @@ Ore h=0-1 F
h=0-5 49 I IR f'(OR @A
]

(i) Using Romberg integration,
estimate the integral j;e"‘2 dx to
the second-order Romberg table.
Show all steps clearly.

Romberg integration <IRTT IR
e an wpm ==, f%w wom
Romberg (G | TR 419 =8l
osqn

* Kk Kk
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