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BACHELOR’S DEGREE PROGRAMME
- (BDP)

Term-End Examination
0112 December, 2018

~ 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) Using Newton’s divided difference

interpolation formula, find fix) as a

polynomial in x using the following table : 4

X flx)

0 0

1 1

3 27

4 64

5 125

6 216
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(b)

(c)

(b)

(o

MTE-10

If £; is the value of f{x) at
x=%X;=%Xp+1h, 1=1,2, ..,
then prove that

i
£, = Eify = Z ad, j) &' £,
Ve

Use Euler's method to solve the IVP
y = -y, y(0) = 1 for 0 < x < 0-02 with
h =0-01. k

Use composite trapezoidal rule to find
2
J dx
X
1
with h = 0-5 and h = 0-25. Improve the
accuracy by Romberg integration.

Find a real root of the equation

f(x):vx3 +x-5=0
by the bisection method, correct to first
decimal place.

Show that the Newton-Raphson iteration
1

scheme for computing ak is

1 a
X .4, = E|‘(k—1)xn +X§_1}.

2

2



3. (a)

(b)

4. (a)

MTE-10

Solve the following
equations using LU factorization method :

2x+y+z=3
XxX+3y+z=-2

X+y+4z=-6

Use U311 =Ug9g9 =Ugg = 1.

system of linear

5

Find y(0-4) using fhe Runge-Kutta fourth

order method for the differential equation
=1+y2 y(0)= 0.

dy
dx

Take h = 0-2.

From the data given below, find the number
of students getting marks between

60 and 70:
Marks No. of Students
0-20 30
20-40 20
40 - 60 20
60— 80 10
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(b)

5. (a)

(b)

MTE-10

The polynomial equation

9%x3 +6x2+6x+4=0
has a root close to — 0-6. Find this root using
two iterations of the Birge-Vieta method.
Hence obtain the deflated polynomial and

find the remaining roots.

Perform three iterations of the power
method to find the largest eigenvalue in
magnitude and the corresponding

eigenvector of the matrix
1 -3 0

A=|4 4 -1/
0 3 5

Assume x3 = (1, 1, DT

Determine the order of the convergence of

the iterative method

xo,y = Kot f00) %y flxp-y)
" f(xp) - f(xy_1)

for finding a simple root of the equation
fix) = 0.



6. (a)

(b)

(©)

MTE-10

Use Lagrange’s interpolation method to
estimate the value of f{3) from the following

data : : 3
X fx)
2 3
5 1
6 2
7 6

Obtain the 8th Taylor series expansion of the
function

4’4
Obtain a bound for the error Rg(x). 3

flx) =sinxin [:_n —TE] 5boutx0=0.

Using Gershgorin bounds, find the estimates

of the eigenvalues of the matrix

1 2 -2
1 1 14 4
2 2 1
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7. (a) Perform two iterations of the Gauss-Seidel
iteration scheme to approximate the roots
of the system of equations :

X)+3x3=2
5%y + Xg + 2Xg = —
X1 +6x9 + 2x3=-11
Take xy =-0'9, xg =~ 2-1,x3 =09

as the initial approximation.

(b) Determine the constants a, B, y in the

differentiation formula
y"(xg) = a y(xg —h) + B y(xg) + v y(xg + h)

so that the method is of the highest possible
order. Find the order and the error term of
the method.
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w.a 310

1. (E) A & fawifa s S g1 ga

frfafaa @i & @M +@ g x d g
% ®YH fx) F@HRC: 4
: X fix)
0
1
27
64
125
216

DO | W=D
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(@) 3k,
X=x;=%Xg+ih, i=1,2, ..,

W f(x) %1 9H 8, a9 fag AR f5
i .
f, = Bify = Z Cd, ) & £,

() h=001¥M 0<x<002F forw anfe 7@
I y' = —y, y(0) = 1 A ATqeR faftr & g
$ifs |

2. (F) TR et M A h=053M h=025%
forg

2

IB
maéﬁmzrcaﬁmmw&wﬁ
gur Hifve |

(@) wufgurm faftr @ qefteon

fx)=x3+x-5=0
H TS AT TF dh H aRggar aren
Jrfas® g& F1d T |

1
(m) feemE fF ak i w0 % fow A dwm
g Ao = R

1 a
Xp+1 = E[(k -1 Xp t xk—ljl
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3. (%) LU e (faem) Rifr go fefaRes
Wasr wfierr fmm = ga FRT : 5
2x+y+z=3 |
X+3y+z=-2

4x+y+4z=—6

1111=U22=U33=1mmm|

(@) Fr=fafa srawa aiem % e &3 @gd
Hife fafr @ y(0-4) 0 AT

dy .
=~ =1 , y(0)=0.
dx +y2y()

h=027fm | 5

4. (%) Frafafaa atwst @ 60 3k 70 ¥ = 3fw W@

0 T Rrenfifat 1w s A 3
JF faenffar # ge
0-20 30
20 — 40 20
40 — 60 20
60— 80 10

MTE-10 9 P.T.O.



(@) wgug wHffw
9x3 +6x2+6x+4=0
H TF qA — 06 % Five 8 | wol-fawer fafyr B
Q TRl b Ig I T HIOT | W /@
Iqehld WgYE W e R AY q@ wm
Hifv | o 7

5. (%) mﬁﬁﬁ?ﬁq}ﬁr@hﬁwﬁim

® 9EE § gEgeR AeAEH iR E@mW
FFMEly W@ fRw | oTw ifm R

xo=(1,1, DT, 5
(@) TSR f(x) = 0 1 |THRY T& Fd HA & fw
- gRgfa fafy
Xp4l = Xp-1 f(xy) — x4 f(x54)
o f(xp) - f(xy_1)
&t Aftrre +if? Pl fifdc | 5
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6. (¥) v oadwa fafyr g fafaRaa sifest @

f(3) % WM I ATHTH HIT : 3
X flx)
2 3‘
5 1
6 2
7 6
| @) SieTe _Zf,ﬂ % G fix) = sin x T x5 =0
¥ wf st T Ah SR s BT | gR
Ro(x) &1 UREy Y hifsre | 3

() T i@l g g

1 2 -2
11 1
2 2 1
% JATFNTHE HAThied hIfT | 4
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7. (%) wHte fem
X1 +3x3=2
5X1+X2+2X3=—5

X1+6X2+2X3=—11

* ol & Hiaehed & fog meE-dHea grEfa

fafer 1 2 gt Aife

e @weT x; = - 09, xp = — 21, x5 = 0-9

it | 5
(@) 3Ehad g3

y"(xg) = o y(xg —h) + B y(x¢) + v y(x¢ + h)

%mWa,ﬁ,YWﬁﬁqm@%ﬁﬁT
H wife Apan dvg @ | fafy f |l ik
IR ug +ft 3@ il | | 5
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