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All the six questions are compulsory.
Altempt any two parts from each question.
Marks arc indicated againskoach'\question.
Choiee 15 given withisNdle question.
Use of § Sg@mmc Calculator is aJIomd

l.(a) Perform three iterations o v» tor¥’s method to find a root of the equation ¢*- 5y
. conmdcrmo the stamu& proximation as (.5,

by lLetfbea contmu(@ function-on the interval [a.b] and Suppose that fa)f{b) < Prove
that the bisection method gencrates = sequence of approximations ¢

(P2} which cons erges
o aroot p € (a, b) with the property

b—-a
oy — p| < 5w
'€ Verify that the function f(x) = x¥ + 2¢2 - 3y — Lhas a zero on the intervai (1 °
Pertorm (our iterations ol the bisection method. {13)
=08 Verify that the equation x> + 2x — | = 0 has 1 root in the intervar (0, 1y Perform (hre

1t IO, o the sceant method o llrl]\x'ﬂ,‘\illl‘ll(‘ d 1000, l.‘HlHidCJ'il'l;.‘ R -} and P \

(b Py orme theee iterations of the talse position method to APpProximate g root of the iy, fife

iy sy kS |H lhc |"|L[\ i (0 ! )
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§ ter ol convergence of an nerative method. Find the order of convergence of
Deline orde g
P (15

Newton' s method,

3 (a) Findan LU decomposition of the matrix

41
A=l1 & =2
13 2 —4)

and usc it to solve the system AX = [4 4 »]T.

(b1 Starting with the initial vector X% = (0,0, 0). perform three iterations of the Gauss
Seidal method to solve the system of equations. for the given coefficient matrix and the
right hand side vector

4 1 2 f6
-1 4 2}, 51
2 1 4 7

(¢) Starting with the initial vector X9 = (0,C,0) , perform three iterations of the Jacobi
method to solve the system of equations, for the given coefficient matrix and the right
hand side vector

@ 1 10
3 (9 . [—14]. (13)
2/ — 33

(§, X
4 fa)  Use Newton Divi@bd difference Method to estimate Sin(0.15) trom the following data
Set
X 0.1 0.2
[(x) = Sin(x) 0.09983 0.19867
and also verify the fhmiwﬂror bound.

‘) Find the Lagrange interpolation polynomial that fits the data:

f(=1)= =2, f(1) = 0, f(4) = 63, f(7) = 342

Henee interpolate at x = 5.0,
. - . > sl Y apre eSS a g
Prove that for n+ 1 distinct nodal points x, Yo Yoo A there exists a uniq
. : : ' 2
mnterpelating polynomial ol at most degree . (12)
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5 (4l

6. (a)

Define the central difference operator (&) and backward diffcrence aperator (V).

. 82 [ s
Also prove that: V= 2 4 N o4
I s = e then show by imduction method that 17 o [ L e
apiie S ¥ y o ’ {7
Derive the following backward difference approximation formula for the first order.

derivative. where /1 is the spacing bevween the points,

['(xp) = ;ITY(%f(xO) —~Af(xy—h) + f(xq — 2h)) (12)

e radx : , Cog
Evaluate | "-— by Trapezoidal Rule and verify the theoretical error bound.

kY

Apply Euler’s method to approximate the solution of the initial&alue problem

dx £ ) ;g ”
—=— 0t £3, 20 =1 k=05

I

dt i e

Verify that the forward difference approximation;
} ”
”(3’((\) = i““jf('ig ‘+’ 4’f(X{}+11) f{xU 3 Zh)}

for the first order demat%@ﬁmde“ the‘exact value of the derivative, regardless of the

value Of h. 10[- the 1m@0ng f(x) == 1 f(!f) = X, f("() }C but HOI for the funcrion

f(t) = o3, @ (12)
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