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BACHELOR S DEGREE PROGRAMME
| (BDP)

Term-End Examination
ELECTIVE COURSE: MATHEMATICS
MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours] . [Maximum Marks : 50
' Weightage : 70%

- Note: Answer any five questions. All computations may
" be done upto 3 decimal places. Use of calculators

is not allowed. Symbols have their usual meanings.

1. .(a) Estimate the eigenvalues of the following
matrix using Gerschgorin bounds:

2

1 3
A=[-1 4 6/
2 3 1
| Drawa rough sketch of the bounds. 5

(b) Set up the Gauss-Seidel iteration scheme in
matrix form for solving the system of linear
equations:

1+ 2 2x] 1
2 1 3| yl=|-1
3 2 42| |2
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(a)

(b)

Decide whether the method converges or
not. )
Using the classical fourth order Runge-Kutta
method, find the approximate value of y (0.2)
for the initial value problems:

, 1
Yy =x+— =
5y (@) =1

with step size 4 = 0.1. 6
In the following approximation of sinx find the

- smallest value of » that gives an error less

()

(@)

than or equal to 10““3 2
3 5 2n+1
sinx=x—-2-4%__ +(—-1)" X
3t 5y (2n+1)r

where 1 < x < 1. .

Check whether or not the fixed point, iteration
—'( 2x, + 1)

scheme X;.1 =T*'_, n=01 2

y ' yorreaaean
n

converges to the root —1 of the equation

x*+2x+1=0- 2

From the following data, estimate the number
of students having weight between 60 and 70

kg.: 5
Welght (in kg.) 10-40|40-60{60-80|80-100[100-120
No. of students| 250 | 120 | 100 70 30
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(b) Determine the constants o, B and vy in the
differentiation formula:
¥'(xg) = aylxg) + Bylxg + h) + yylxg + 2h)
so that the method is of highest possible order.

Also find the error term and the order cf the .
method. | 5

4. (a) Solvethe foiioWingsysterh by the method of
LU decomposition: | 5

2xq +3xp—x3=18

X+t 2xp+3x3=6
3xq+xy+2x3=6

| kAssume Uﬁ=1,i_=1,2,3.

~ (b) Perform one iteration of the Birge-Vieta
method to find a root of the equation:

Pry=23+x2+1=0
Take the initial approximation pg =~ 1.1. 3
- (c) Solve:

dy —-x

a _ Yy . _
& yax With »(0) =1

using Euler's method in the interval [0, 0.04]
using = 0.02. 2

5. (a) Determine a unigue poiynomial f{x) of degree
<3 suchthatf(xg) =1,/ (xg) 5 -1,/ (xq) =2,
f'(x1) = (0, where Xq—Xxp = h. 4
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(@)

(b)

()

(a)

Find an interval of unit length which contains
the smallest positive root of the equation
x3~x%_x—1=0. Taking the end points of

this interval as the initial approximations,
perform two iterations of the secant method.
3

. ,
Prove that u2 = 1+_% ,where § is the central

difference operator and p is the mean
operator. 3

dx
2+3x

trapezoidal rule with 2 and 3 sub-intervals. 3
Using Gauss-Jordan method, find the inverse

1
Evaluate the integral 1’=L using

of the matrix; _ 5
2 1 3
-1 -1 2

0 2 1

Starting with xy = 1, do two iterations of
Newton-Raphson method to find an
approximate root of the equation x> ~ 2 = 0.

| 2
Using Newton's divided difference interpolation
formula, estimate / (3) from the following
data: 5
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x | 1 2 | 4| 6 | 8
feyl-2 ] 6.1 10 { 11| 15

by Perform 3 iterations of the power method to
estimate the highest eigenvalue (in magnitude)
of the matrix: : '

1 4 3
4 3 1
1 3 4

Use v(0) = [1.2, 1.15, 1:15]T as the initial
approximation to the eigenvector. 5

—_—X—
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y=x+_ =
y.y(O) 1

% R Ao @ 2= 0.1 T p (0.2) A
gi~de 79 I9 HE 6
(b) sinx & iR af=EeT # » & 98 A
A S B A R 1073 5T F A E:

35 2n+1
sinx=x—>— 43>~ .. +(- n_x
31 8! (2n+1)!‘
SR _1<x <1 ' ' 2
(c) Sira i % Faa &g gwqi%r Ry
2x” . .
X4 = (xl),n=0,1,2, .............
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g (Feam ) |0-40{40-60/60-80 (80-100|100-120

BET & gE=r | 250 | 120 | 100 70 30

(b)

(a)

AT GA:

V(o) = owlxg) + By(xg + A) + yp(xg + 2h)
7o o, B Ry 3 AW 2w R Faff
PR B 72 B Soaaw www B @ 3 e
T @ 79 FE ok R @ B @ s

B 5
LU foarm foft & Frfafes Pem @ &a
Hifora: | 5

2-x1 +3x2—'JC3= 18
JC1 +2x2+3x3=6 .
3JC1 +)C2+2JC3=6

AN @ R U, =1,0=1,2, 3,

(b)

GEcae
P)=23+x2+1=0
B CH I TG A F Y Toi-fger Ry 5
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(c)

SIE I 3
h=0.02 §R, mﬁ@rﬁm[o,o.w

%, 10 =1 3 fg 2’ ﬁé 7 & B
2
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