EASTERN UNIVERSITY, SRI LANKA
SECOND EXAMINATION IN SCIENCE (2000/2001)
FIRST SEMESTER
MT 207 NUMERICAL ANALYSIS

Answer all questions Time : Two hours

L. Let z =0 % (.102...038n41...)5 X B, 0 = %1, a; # 0 be a number in
the base 8. Express the rounded ma,chme version fl(z) of z, where the

number z is rounded to n digits.

Show that ]
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Hence deduce that, fi(z) = (1 + ¢)z with | e | < =87
Let § = th with 1,3, ....2, in floating point form. Define S, by
i=1
the fbllowing recurrence:

Sy = fl{z1 + 22)
ST-..,_l = f](:",— + LE.;~+]_], r = 1: 2! v — 1



Show that,

(1331‘ \
| @o |
‘Sm*il< =1 =2 . 2,1) %ﬁl‘”
|z |

2. (a) @ = ¢(=) is the rearrangement of the equation f(z) = 0 and define

the iteration,

Tri1 = @(2p); 7=0,1,2.... (1)
with the initial value z,. If ¢'(2) exist, is continuous and Faiizyl< I«
for all , then show that the sequence {z,} generated by the iter-
ation (1) converges to the unique root « of the equation f z)=10,

Following iterative methods are proposed to compute (31)%
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(b)

(a)

Investigate the convergence of the methods.
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Define the order and the asymptotic error constant of the iteration
(1) in part (a).

Show that the order of the Newton'’s method is 2 and the asymp-
. . L "(e)

totic error constant is —
2 f'(@)

approximately 1.618. Compare the efficiency of the Secant method

. The order of the Secant method is

and Newton'’s method.

A

Describe the Lagrange’s interpolation and, show that the error in

the interpolation is given by
I f(n+i)(£)
Bin)=ily — 2o)(% — 31)..... (3 — Zn) )

where (zg, zy, ..... Tp) are the interpolation points, £ isin the small-
(n+1) atir {z)
: ! : ’ n e
est interval that containg {z; 50,23, .Zp}and f () = = =

AR , FOH) exist and continuous in [a, 8] which contains

all (n+ 1) points and z la,t]



(b)

Determine the spacing h in a table of equzilly spaced values of the
function f(z) = +/z between 1 and 2 so that the interpolation
with a second degree polynomial in this table will yield a desired

accuracy.

Given that log.(1) = 0, log.(2) = 0.69315, and log.(5) = 1.60944,
interpolate with Lagrangian polynomial of the natural logarithms

of each integer from 1 to 10.

Let I(f) = /: f(z)dz.

F(pn) is the approximation to [ (f) where p,() is the polynomial
of degree< n which interpolates f(z) at the points 0T 1 e D
z: € loybh 1=0,1,2...n, awp0 .and o ==l

The error in the approximation is given by,

E(f) =I(f) - I(pn)
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Lo (z) = H(:c—u: and/ Un(z)d

F=0

then E(f) is given by

‘ Lo e o
B = e 1) [ (o,

n € [a,b]  where Y1 (2)

= (&= o, (z)
Is of one sign on (g, b). f(z) is assumed to be continuously

differentiable (n + 2) times,

Obtain the Simpson’s rule in the form.

/:j f(z)de = g(fa'—l + 4f'—£ t i)

and the error £, — ———&Sf(wj(?},,), M € [zi1,3414].
Hence obtain the composite Simpson’s rule and show that the
Compaosife ar=or jg
-G, cepmy
180 S

]
(b) Deacrzbe Gauss Elimination with scajed partial pivoting. Use the
following system to llustrate your answer.
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