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MT 207 - NUMERICAL ANALYSIS

Answer all questions Time allowed r Two hours

1. Define "absolute error" and ',relative error,, of a numerical rralue.

(u) i. Lct rj1 and z2 be approximations to the true values ft zrDd 12 respe(itivoly

and e1 and e2 be the corresponding errors_in these apProximation. IfeL is

due to roundhlg ofl Xr io ftr decimal places alrd e2 is due to

11.

roundlng - ofi X2 to trr2 decimal places, lind a bould on the abs.rlute error

in x t:tt. "'

-b+\,rF-* -D \,/ A' 4AC
Il

2,n

The llumbers a and b whc! roulded to four significant digits are 37.26

and 0.02146 respectivelv- Evaluate an approximation to o, and discriss

rhc cnof invol'.cd.

For a qundratic equation o,r2 + b.r + c: 0, r,here a+O al\d b2 -4ac> 0,

the roots can be computcd with the formuias

(b)

Show that these rolts can be calcularerl x,itli

-2c

2n.

the equivalenl, lbrmulas

b+\/F-tat

11

and
b - vTl 4a(



ii. Use the appropriate formula for conputing rxr and if2 meol,ioted in part,(i)

ro 6nd the'oors ol lhe qLadrdrjc equat on

:r2_60r+1:0.

using 4 signiflcant digits throughoui the calculation.

2. (a) Define the order and ihe a$ymptotic error constant of the iterative method to

compute the nonlinear equation l(o) = 0.

i. Obtain Newton-n-aphson method to compute the roots of the equation

/(r) - 0 in an intervai fo,6l.

Solve sin c : 1 + rr using Newton-Raphson rn-"thod.

ii. Show that the asymptotic elror corstant of the Newton-Raphson method
. 1J"@)
lS --.2l'@)

5z\

(b) Suppose that g(r) and 9'(r) are defined and continuous on (o, D) and po, t r, p2

lie in this interval and p1 : 9@6), p2 = g(pr). Alsb, assume that there exists a

constant ff so that lg'(c)l <K. Show that 1pr-h <K rl -pol.
i,l

(c) Let 9(o) : 1.5 + 0.5, and p0 = 4 and consider fixed-poi t lteration. 
I

i. Show that the fixed poirrt is p = 3. I

" tn"*rnllp .l p "forn=12 

I
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3. (a) Let /(o) be an (7, + 1) times continuously diflerentiable function of 'r and

Ao,'g1, .. , U' bethe values of l(e) at r:i'0,'11 'c' respectively

i. Derive the Lagrange's Interpolation polynomial P,(r) to estimate the value

of l(r) lbr any, € lao,tnl, i! the fbrm

" - + fl {/'r.
,, r", _ 4 t-r _...)n,(.r-l

wtrere 11(z) = fl(r - r;).
l=0

ii. Using Lagrange's Interpolation formula, express the function

3r t 'l - l

(r-t)(r-z)(c-3)

as a sum of Partiai functions.

. iii. Use the sp€cial functio!

- ', - !r-:il--gtl' ltt\ - P,lt)- E {"t, ;. J,;--;;i..i;.;

to prove that the error tcrrn E"(') : 'f(') - P'(rr) in the ioterpolating

polynomial, has the form

f( n+ 1l lr' )

E^1t -'r-ror{. 'I rr r',11,, fr

Henrc 'how rha

la,@\:tP-8
for the equally spacecl nodes rL6 : so + Ai, wherc /(n+1)1r11 ! M,a1 for

Jo < ' 1-.n

13
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4. (a) Ler I(l): I ftr)dr

J"
1(P") is the approximation to 1(/) where P"(z) is the polynomial oldegree<

which inieryolates /(r) at the equispaced nodes o = xo. xirl ... j.r:n = b

whele ;ri : c0 + &lr for .k = 0, 1, ...,nandci e 1q.,6] for i=0, 1, ..., n.

The error in the approximatio! is given by,

E(J): r(t) - r (P,,).

Obtain the composite Ttapczoidal rule and show thal Lhc cumposire er -ol js

- n n-u tnl, ne 0101,

Era,luate the integral
t) dt

.,0 r_12
using Ttapezoidal rule by raking h - !14. Hetce

value of n.

compute the approximate

Eliminaiion wiih scaled partial pivoting(b) Describe Gauss

Suppose that

2x1 *12+3o3=1
4ct+6xz*8r3:5
6,11 *ax2+1013=1

which of the following values of a will there be no row

when solvirg this system using scaled partiai pivotingi

with lol < 10. Fo!

interchange required

i. a:6
ii. o=9

iii. a = *3 i

i
/
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