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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
' DD;.LT_]E | June, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-10 : NUMERICAL ANALYSIS

Time : 2 hours deimum Marks : 50
(Weightage : 70%)

Note: Answer any five questions. All computations may
be done upto 3 decimal places. Use of calculators is
not allowed.

1. (a) The method

1[ 5N N2
=|9x  + —

-—1,n=012,..
2 X5]

Xn n

where N is a positive constant, converges to
N3 Find the rate of convergence of the

method. 5
(b) Determine the spacing h in a table of equally
spaced values of the function fix) = Vx
between 1 and 2, so that interpolation with a
second degree polynomial in this table yields
accuracy 5 x 1076, 5
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2. (a)

(b)

3. (a)

(b)
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Obtain the intefpolating polynomial in
simplest form which fits the following data :

x |-3|-1|11]38]5

flx)| 13 3 1 7 21

2

Evaluate —2&— using trapezoidal
x“+x+1 :

1
rule with 2 and 3 nodal points. Obtain the

improved value using Romberg integration.

Using Taylor’s series method of second
order with h = 0-1, obtain the approximate

value of y(1-2) for the initial value problem

y=x+y%, y()=2.

Find the inverse of the matrix

2 -1 2
-1 1 -1
2 -1 3

using Gauss — Jordan method. Use partial

pivoting, if necessary.



4. (a)  Errors in two successive approximations of
a general linear iteration method

X, =0 (xk), k=0,1,2,..

are given by &,5 = A, g, = Ag,p
where ¢_= x, - € and & is the exact root.

Using this information, obtain a better
estimate of the solution whenever three
successive approximations are available. 4
(b) Using three iterations of the inverse power |
method, find the eigenvalue nearest to 5-5, of

1 5
the matrix { } Assume the initial
2 4 :
approximation to the eigenvector as
v® =106 05]T. 6

5. (a) Using Graeffe’s root squaring method, find
an approximation to the largest real
root (in magnitude) of the equation

x5 + 52 —x + 5.= 0. Perform two iterations. 5

| (b) From the following table, find the number of
students who obtained less than 55 marks,

using interpolatioq : : 5
Marks Number of Students
30-40 | 22
40 - 50 32
50 - 60 34
60-70 | 20
70 - 80 12
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6. (a)

(b)

7. (a)

(b)
()
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Using Gerschgorin bounds, find the
estimates of the eigenvalues of the matrix

1 2 -2
1 1 1
2 2 1

Draw a rough sketch of the bounds.

Solve  the  initial value  problem
y = ty2, y(1) = 2 by classical Runge — Kutta
method of order 4 for te [1, 1-2] with

h = 0-2. Find the magnitude of the error at
2

212’

t = 1-2, if the exact solution is y(t) =

A curve passes through the points (1, 0-2),
2, 007, (3, 1, (4, 1-3), (5, 1-5), (6, 1-7),

(7, 1-9), (8, 2:1), (9, 2:3). Find the area

bounded by the curve, x-axis, x = 1 and

x = 9 using Simpson’s % rule.

Show that AV=A-V.

Consider the following system of equations :
28x + 4y -z =32
x+3y+10z=24
2x + 17y + 42 =35
Starting with x0 = [0, O, O]T do one
iteration of (i) Gauss — Seidel method, and
(ii) Gauss — Jacobi method.
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Xn+1 9 X2 X5
n n

: 2
=l{5xn + 5N —N—}, n=012,..
W& N U o9 3R 3, N3 &t 3 arfimfa

Bt 8 | faftr < sifirmeor 2 s Hifde | 5
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(@) 23ﬂ13@mq(ﬁwa)ﬁ§éwwéﬁﬁw

il YHTehd I %l HH JAd

x2+x+1

ﬁﬁqmﬁﬁmmqﬁmﬁwm
HifaT | 5

3. (%) 3Infe WM quEn
y=x+y% y1)=2

F fu h = 01 o fgfhim 2 Hr 2w Aoft
fafr g y(1-2) =1 Afeehe 7 W= HifT | 5

(@) mea e fafyr g aTmeyg

2 -1 2
-1 1 -1
2 -1 3

F Fpu A Hi | IR mEwsw @,
AR HidAdT 1 T HfT | 5
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4. (%) T = Waw gEoah Rify

X, =0&),k=0,1,2..
FP R afmei d R @ P S € -
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W e =x - EIMLAUAT R | W
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Arhe 9 hife smfe i Fiar wfme
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5. (%) I & w@ wiww fafy g wdew
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(afemor #) =1 |l @ hifse | iy H
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(@) advA g Fefafaa anoht @ 55 3 4 w9
31 W i O ST h TR I hIRT: 5

3h B I FE
30 — 40 22
40-50 | 32
50 — 60 34
60 — 70 20
. 70-80 12
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@i Hie 4R W Hife | 5
(@) wqd wife fooffia & -ga ffa gm

h = 0-2 S M W G y = ty?, y(1) = 2,

S t e [1, 1.2], ¥ &A@ Y Hfw | AR

U B y(t) = 222 A, AMt-12WIR
—_t

=1 g 3 <hifse | 5

7. (&) @ % (1, 0-2), (2, 07), (3, 1), 4, 1-3),
(5, 15), (6, 1-7), (7, 1-9), (8, 21), (9, 2:3)
fogatl & g e 7 | R é Fem =
mmx-?ﬁ?ﬁ, x=1x=9 3N % &
afterg &% T AT | | 3

(@) @ b Av=a-V. 2
(m) Freiaa e fem B AR
28x + 4y —z = 32

x+3y+10z=24
2x + 17y + 4z = 35

x? =10, 0, 0]T & I Hh () MH - HgwA
faftr, ot i) meE - =t fafa i

gRIgh HIT | 5
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