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1. Define “sbsolute error” amd “relative error” of a numerical value.
(a) Eveluate the polynomial
flz) =2* - 52* + 6z + 0.55

ab o == 2.73. Use 3 digit arithmetic with chopping. Evaluate the absolute
ervor and relative error,

(b) Repeat (a) but express f(z) as

fﬁﬁmﬂmmmwfﬂz+&%.

Ewvaluate the relative error and ¢ompare with part (a).

(¢) Evaluate the raots of the quadratic equation
o -6z +1=0

using 4 significant digits throughout the calculation. Obtain the relative

ertor in the voots and discuse,




9. Define the order of convergence of an iterative method to compute the roots

of a nenlinesr equation
fa)=0===—==—=~(1)

(a) Cbtain Newton-Raphson algorithm to compute the roots of the equation
(1) in an interval [a, b].
Yhow that the order of convergence of Newton-Raphson algorithm is at

least 2.

(b) Cbtain Secant method so compute the root of the equation (1) in an
interval {a, b].

Compute the root of the equation
f(z) =3z +sinz — €

near 2 = 0 using the methods () and (b) to 3 decimal places accuracy and
diseuss the efficiency of (2) and (b). Given that the order of convergence

of Secant method is approximasely 1.62.

3. Suppoue iy, @1, , T, are distinct numbers in the interval [a,b] and
f € C"*1[n,b). Obtain a unigue polynomial p.(z) of degree at most n with
the property
f(zx) = palws) for each k =0,1,.-- N

and show that
: FlnthE) .

f{z) = paiz) = (;;E-T)'—(x — 2o)(2 — T1)0-(T — Tu)
for each z in [a, b], where £(z) € (a,b).
Suppose & table is to be prepared for the function f(z)=¢, 0zl
Assurce the mumber of places to be given per emtry is d 2> 6 aﬁd that the
difference between adjacent a:;-nvalue:s, the step size is A.
Show {hai
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where py(2) is a linear interpolaiion polynomial, and estimate h to gl_\an

J*‘Wﬁ

absolute error of at most 10-9.

b
4. (a) Obtain Composite Simpson’s rule to estimate f f(z)dz and show that

1 ;
the truncation ervor is less than or equal to ——-h"(b —a) | f¥)(¢) |, where

| 7€) = max | 7)) |

Estivnate the truncation errer in the value of f (1+ 7:) dz with & = 0.5,
(b) Describe the Gaussian Elimination with scaled partial pivoting for the
sobution of the equation

Az =}

with the usual notation.



