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| The figures in the margin indicate

Jull marks for the questions.

VAriswler‘.the following as directed : 1x7=7

‘ "(a‘r)‘ Name the three basic components of
' 'an algorithm.
(b) Show VE=A.

(c) Write down the Lagrangian linear
interpolation formula at the points xp
~and x; with corresponding function
values f; and f.

Contd.



(d) What is the order Vo_f_con’v‘ergence of
secant method ? ; :
(e) The appromma’aon formula for ﬁndmg

the derxvauve at Xo given by

‘, -»,xo < 5 <v,_)C0+

formula ' oft f1rst : order

g approx1mat10n

(ii) forward: dlfference approx1mat1on
.+ formula of' second order .of
approxxmatlon ;

(iti) forward: dlfference approx1mat10n
W _formula’  of : f1rst L
approx1mat10n R

(lv) None of~the above

(Choose the correct optzon) :

(f) ~What is numencal 1n’qegratlon9 What ‘
is’its general form9 3

(g) Name a method for approx1mat1ng a"‘:
: solut1on to an 1n1t1a1 value problem T

= 15
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2. 'Answer the following questions : 2x4=8

(@) Compute the following limit and
; determme the .rate of convergence

: -1
Lim& !
22630 X

_(b)  Prove (I+A)(I-V)=T.
i '{c)‘-'- Show that LU decomposition of a matrix

.. is unique up to scaling by a diagonal
U ff_:‘matrlx

1

@ F d th
() in e approx1mate value of '[1+x ,
by Slmpson s rule
:.':--Answervany three 5x3=15

(a). wConstruct an’ 1terat1on function
orrespondlng to the given function

f(x) x3 - x? ~10x+7.
“ "\Use the ﬁxed point iteration scheme

" with' initial’ approximation as Py = 1
Qand perform three iterations to

approx1mate the root of f(x)=0.
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(b) Usmg the data given below form the
- divided d1fference table and use it to
construct the Newton form of the :

interpolating polynom1a1

L ORI IR
TRRE B R R st

(c) Use four iterations of Newton’s method
to approximate the root of the equatlon S

'f() x3+2x —3x 1

\ ‘in‘the interval (1, 2) start‘11"1gi‘wl‘th.;‘:}\e\l‘1f1:_‘ :
initial approximat-ion'of P0?’=f1'.f‘.’ : N

- (d)k Derlve the second order centra
: difference approx1mat10n for f1rst}~
derlvatxve mcludlng error term glven\b

7 xo+h)—f()e0—h)" h_.
ot e e Y

»\f’(x0)=

(e)’ (i) "Name the measures by Wthh"
: errors are quant1ﬁed Write down
the expressions for the same:

(i) Prove thaf A“f'(x,;) =(E—I)nf(x1) ‘7
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R Answer any three : 10x3=30

(a) What is Theoretical Error Bound ? Show
‘that the Bisection Method for
: approxunatmg a root of the equation

f(x)=0 alwa’ys- converges. Find the

* order of convergence of the Bisection
Method. 1+6+3=10

- (b) Verify that the equation
TR x3+x2-3x-3=0 has a root in the
_interval (1, 2). Given that the exact root
is x =43, perform the first three
_ iterations of the Regula-Falsi method.
What is the computable estimate for
| enl, the error obtained in nth step by
‘this method. Verify that the absolute

3 error in the third approximation
: ‘satlsﬁes the error estimate. 1+6+3=10

(c)’ What is ‘an interpolating polynomial ?
1+ Determine the interpolation error when
-+ afunction is approximated by a constant
" polynomial. Mention an advantage and
~a disadvantage of Lagrangian form of
. the interpolating polynomial. Derive the
Lagrangian interpolating polynomial for
- the given data : 1+2+2+5=10
X210 T2 3 ’
R R 1R s Rty e G oI |
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"~W1'.1at is th’e basic problem that is solved
by Euler’s method ? Derive Euler’s

' (d) What are two different classes of
’ mcthod. Givén that the exact solution

methods for solving a li‘rf{e‘ar,sys_tcmip‘f"; ;
- equations. Name one method of’ each
- type. What do you. mean by an ‘LU ¢

+ decomposition of square matrix A.

.to.a—; is x(t) _=.\/‘t2-+1, find the

absolute error at each stép that is

‘Solve the following system using LU
Ssld1+8=10 Tfébtained by solving

FOHedET

R SRS B S L . ;
. decomposition : . S

\

e

Eule‘l_'."_s_' 'm_fethod; 5 . 1+4+5=10

Derijiv.e the ba

for integrating

(i) Use appropriate fi
. approximation formul
 derivatives of the val
at the points x = 0'5
Sk =0T |
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