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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2011
MATHEMATICS
MTE-10: NUMERICAL ANALYSIS
Time : 2 hours Maximum Marks : 50
(Weightage 70%)
Note : Answer any five questions. All computation mnay be done
upto 3 decimal places. Use of calculator is not allowed.
1. (a) Find an interval of unit length which 4
contains the smallest positive root of the
equation ;
fx)=x3=3x=1=0
Taking end points of this interval as initial
approximations, perform 2 iterations of the
secant method.
(b) Show by induction that 3
AR [eax] = paX (eah - ])n
where A is the forward difference operator
and h is the step size.
(c) For the method ; 3
' ~3f(x) + 4(x1) - flx2) k%
f (XO) - 2h + —_3_,f (g)l
xg<E<x, determine the optimal value of h such
that [RE|=|TE|.
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2 (a)
(b)
3 (a)
(b)
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Find the truncation error and the order of
the differentiation method.

1
F )= gl F o+ R =F (v =1) |

Using this method and Richardson’s
extrapolation, find the improved value of

f7(2) with the help of the data.

X -2 0 2 4 6
f(x) -7 1 1 9 65 | 217

3x242
8

an iteration scheme to find a root of the
equation f (x)=0. Find the function f (x).

The following expression x|, = is

Determine «; and «, so that the order of
the iterative method ;

Y1 =T oWy () — Wy (1)

S )

where W (xy) = £ (v\'k_) and

f (v
W, (xy) = ——
23 k) f [.\’k+ B W] (,’\'k )]
finding a simple root of the equation f(x) =0
becomes as high as possible.

,B#0, for

Using interpolation on the following data

g}

X -2 0
f(x) -4 4 1

4 6
68 220

(3]

Obtain the approximate value of f (3).

2

4



4. (a) Using Runge-Kutta fourth order method 5
with h=0.2, obtain the approximate value
of y (0. 4) for the initial value problem
y'=x>+y+1, y (0)=0.
(b) Perform 2 iterations of the Newton- 3
Raphson method to obtain the approximate

value of (118)‘]/4 . Take the initial
approximation x,=2.5.
(¢) Find the interval which contains the 2
eigenvalues of the symmetric matrix
3 22
A={2 5 2|.
2 23
5. (a) Find the inverse of the matrix 5
3 21
A={2 3 2
1 2 2

Using LU decomposition method. Take
U =up=up=1
(b) A function f (x) defined on the interval 5

1
[0, 1] is such that f (0)=0, f (2—)_— -1,
f (1)=0. Find the quadratic polynomial

1
p (x) which agrees with f (x) for x=0, by 1.

<1 for O0=<x=<1, show that

1
| f(x)—p(x) ISEfor O=x=T.

MTE-10 3 P.T.O.



6. (a)
(b)
7. (a)
(b)
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Using trapezoidal rule of integration with

=5 and h= 1 find the approximate

value of

3
[= J. (x2—x+1) dx.
2
Obtain the improved value using Romberg
integration.
Set up the Gauss-Seidel iteration scheme in
matrix form to solve the system of equations.

-2 1 57[«x 15
4 -8 1 yl={-21]
4 -1 -2}z -2

Find whether the iteration scheme
converges Or not.

Use the power method to find the largest
eigenvalue in magnitude and the
corresponding eigen vector of the matrix

%5 1 2
A=|1 3 0
2 0 -4

Take the initial approximate eigen vector
vy=[1, 1, 1] and perform 3 iterations.
Find the number of men getting wages
between Rs. 10 and Rs. 15 from the
following table.

Wagesin Rs. x :{ 0-10 | 10-20 | 20-30 | 30-40

No. of men y : 9 30 35 42
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F)=x3=-3x—1=0%F Ha9 B[ A= TA
H1 SHAERE I &1 39 S & i fage
#1 anfe wferea 91 w1 S fafa =1 a1
TR Hife |
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AN [eax] = paX (eah — Un
(c) fafu; 3

“3fo) + (1) = fOa) b
2h 3

x0<§<x2€h' fau h &1 U= 3=an =HE I
Hif /g & |RE|=|TE|

f(xg) = 1),
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2. (a)

(b)

3. (a)
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AIFHe fafy ;

1 .
7= 5 Lf (g +h)=f (vg—h) ) F FeA

fe ek #ifz 3@ ey 31 fafy aen fendam
aféaym g1 frefafaa s =1 7eg |

f(2) % 7H H FUR IS

X 2]l 0] 2747 6
F(x) | =7 1 ] 9 ]65 217

2
. 3x;+2
STE x, L= ’é YHIHT £ (x) =0

W%Wﬁﬁmﬁrﬁf‘a%l AT f(x),
M IS

THIEHTT £ (v) =0 H WEURT A 9 FH FH
ﬁﬂulsﬁiazéqamamaﬂﬁrqmé%
grgha fafy
Ty 1= VT oWy (1) — QW) (1)

o RECO

Wy ()= 57 ()
f ()

W2l = P e B Wy (ol
Fife sfywan & s
frafafea siwe o S{adem 511 A(3) 1 e
T 9T ST

B0, &

Fx) -4 4 12 68 220
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4. (a) h=0.2 7T a0l 99 SN 5
y'=x7+y+1,y(0)=0% fog aqy Fife
wi-FE fafy g1 y = (0.4) %1\l =79 3|
FHifeu |
(b)  (18) /4 1 AR TF U FA F fAQ =g~ 3
Yoga faf it 2 gt it ) snfe gt
(c) 9% F=a 1a wifae foad wafa segE
(3 2 2]
A=|2 5 2|% 3T A1 fafEw= &
2 2 3]
5. (a) LU ToamH fafy 9 1regw
(3 2 1]
A=[2 3 2
12 2
w1 FEHH A BITUL Uy =Uyy=Uyy =1

wife |
(b) Wk FAT f(x) TAUA [0, 1] W 3H &

- %mmf(m:o,f(;—): 1
£(1)=0. Ta1 5ot 5ETR p (x) 96 HISTC WA
x=0, —;— 1% fau f (v wmm & afs

P

0=y=1, & fag %—-e/; <1 @ feam f&
ax

O<x=1% fou

_ 1
) =pM) =5
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(b)
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h= % AR h= % A THIFRAT & gHs! (278

3
B I='[ (x2=x+1) dx. =1 GiFe =79 79

FHITST | et FHIHET §RI A H GUR HITe |
frafafeag gHieo e+ &6+ & fau
T8 -Hrea Tagha faft &1 sege w9 1 wenfad
ST |

2 1 5] [x 15
4 -8 1 ||y|=|-21].
4 -1 2|z ~2

F wifee fo6 gt fafy sifaafa o &
Gl

o7 fafa gr sveg -

25 1 2
A=11 3 0|.
2 0 -4

1 IR0 H HewH STETEE IR W STETH
wfew 3@ Fifsu enfg wfspe smemafew
vo=[1, 1, 1T Sffs &R 3 Trrgfral i
frfafaa @fce 9 10 915 . & &9 F9gd
T A AT JEH F T AT A1 RS

T (T W) x| 0-10 | 10-20 | 20-30 | 30-40
R EEY | 9 30 35 42
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