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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
December, 2017
ozZa=2 ember;
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 up to 3 decimal places. Use of calculators is
not allowed. Symbols have their usual meanings.

1. (a) Perform one iteration of the Birge-Vieta
-methed with initial appreximation p, = 0-5,
to find the root of the equation
© -Ox 4 d=L0. 3

(b) Show that the iteration scheme

sin(x )

Xn4+1= " converges for all x;, > 2. 2
n
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2. (a)

(b)

MTE-10

Use Newton’s divided difference
interpolation to approximate the value of f(5)

from the following data :
x f(x)
1 0
3 2
4 1
6 -1
7 4

Usilig Gershgorin  bounds, find the

estimates of the eigenvalues of the matrix

1 2 1
0 1 -1).
4 6 2

Draw a rough sketch of the bounds.

Obtain a third degree Taylor’s polynomial
approximation to the function f{x) = (x — 1)~
about x=0. Also find the maximum

truncation error if x < [0, 0-5].



3. (a)

Find an interval of unit length which
contains the real root of
fix)=x3-5x+1=0.

Construct a fixed point iteration x ='g(x),
which converges. Verify the condition of
convergence. Take the mid-point of this

~ interval as a starting approximation and

(b)

(c)

MTE-10

iterate twice. ' 5

The second divided difference flxg, Xy, Xol

caﬂbewritténas

fxg, x3, Xl = afxg) + bf(x,) + cf{xy). -

- Find the expressions for a, b, c. ' 3

Given the equation
y=x+ ——,y0)=1,
x-1"
show that it is sufficient to use Eulers
method with step size h = 0-2 to compute
y(0-2) with an error less than 0-02. 2
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4. (a) Use the classical Runge-Kutta fourth order
method to find the approximate value of
yatx=11for :

(b) Prove that: 2

n-1

Z> A2, = Af, — Af,

i=0

(¢) The velocity of a vehicle beginning from rest
is given in the following table for part of the

first hour. Using Simpson’s % rule, find the

distance travelled by the vehicle in this hour. 4

t = time in minutes | v = velocity km/hr
10 80
20 60
30 70
40 75
50 .70
60 - 80
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5. (a)
(b)
6. (a)
(b)

(©

Using Lagrange’s method find the curve

passing through the points: (0, 18), (1, 10),
(3, —18) and (6, 90). Also find the slope of the

curve at x = 2. 5
Set up the Gauss-Seidel iteration scheme in
matrix form for solving the system of
equations '
1 1 2) (%1 1
1 2 0[xg|=]|4 5
1 -1 -1)(x3 1
Perform three iterations of
Newton-Raphson method to find the root of
the equation x*—x+1=0 with initial
approximation xg = 0. 3
Does the equation x’ + x° + x° + 5x — 6 = 0
have a negative real root ? Give reasons. . 2
Perform three iterations of the power
‘method to find the largest eigenvalue in
magnitude and the corresponding
eigenvector for the matrix
3 2 1
A=|4 0 1
3 4 -1
Use v®=[1 1 1T as the initial
approximation. 5
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7. (a)

(b)

MTE-10

Solve the linear system of equations
x—-y+5z=5 ‘
2x-3y+z=0
x+3y+7z=11

using LU decomposition method.
Find the rate of convergence of the iteration

method

xof(xg) — xif(xg) K
= ,k=1,2, ..
¥+l f(xy) — f(xg)

Also obtain the asymptotic error constant.

5
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() Fafafea siwst ¥ 75) % a9 F wfywe
& T Jg & v oim siadwm &

T aﬁﬁm : 5
X flx)
1 0
3 2
4 1
6 -1
7 4

2. (%) TFME wfEyl gro enegg
1 2 1
0 1 -1
4 6 2

F FFHE Held HT | ahEul w=
@i A IR R/ A | 5

(@) x =0 ®eH fix) = (x — 1)7° & ura@ A amen
W WgR Wil W hifw | R
x e [0, 0-5] |, @ 3ifteran weT IR ff 7@
ffm 1 5
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3. (%) WF W oAl 9§ IE §W Hf S
i '
fix)=x>-5x+1=0
¥ arfds qu # a8 | fa
| fig TRER x = g(x) TR HR S ifvafa
B | st F wRey 6 wtg Hifve |
siaTet ¥ wea-fig A T afied T
R TR HR | / 5

(@) R frmform s flx,, x), x,] 1 P w7 &
 RrarwEemd: |
fixo, X1, X5] = aftxo) + bilxy) + cftxy).
a,b,c%mmﬁﬁﬁl' , 3

(‘f) ﬁllmmﬁw

y' =x+ —1—.,y(0) 1

%%qoozﬁmgﬁ%may(oz)mm
%%{Qﬁ@mﬁs;ﬁmaﬂmtx—ozéaﬂ
- taer fafy 1y @t g 2
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4. (%) frofifssa sgd S €3 fafy gro aven

dy «x
= =2 y1=2
) yy()

% fC @9H AT h = 0-1 /W x = 11 y &l

afase um ya fifse | 4
(@) fag fifr % 2
n-1
ZAzfi_Afn—Afo
i=0

(1) fersmTaRen ¥ AW W @ T M AT uwA
W % f fefafes ofm & far wn

%lﬁmw%ﬁmmm,wﬁ%ﬁ

et g 7 A T8 g 7@ A | 4
t=g fFe & | v=an fefi/aR §
10 80
20 60
30 70
40 75
50 v 70
60 80
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5. (%) www fafy gro fagedt (o, 18), (1, 10), 3, -18)
3 (6, 90) ¥ BEX WM <A1 9h | T |
x = 2 9sh & Jaurar W Fa HiS | 5

(@) e Fem
1 1 2)(x 1
1 2 0||xo|=]4
1 -1 -1)(xg) 1
F T T A & fou meE-Hdied gy
IISHT i TR ¥ A TG IR | 5

6. (F) xy = 0 H YRARF Afeehed AR = Tl
x*-x+1=0 F W@ @ FA F forg
Featvm fafyy i i gt i ) 3

(@) = @fiehor x' + x° + x3 + 5x - 6 = 0 H
RO Tfh Jol 8 ? RO FaT5Y | 2
(1) w fafe i 7 ket = g
3 2 1
A=|4 0 1
3 4 -1
w fmm § gEed e it d@m

agnEfew wa HIT | i aferet & w9 d
vO-11 1 1T = wim A | 5
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7. (%) LU fo@em faft gra Res wdiemor e
Xx—-y+5z=5
2x-3y+z=0
x+3y+7z=11

%! g HIIT | 5
(@) gt fafy
xof(xy) — x f(xg) k=12

¥l = ) — £(xg)
$ tfierer X wa Rt | el Jfe s of
T hife | 5
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