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1. Define absolute error and relative error of a numerical value.

(a) $uppose z; and z; are approximations to the true values « and B
respectively and ¢; i8 the error due to round-off a to k; decimal
places and ez 8 the error due to round-off 8 to k; decimal places.
Find a bound on the absolute error in z; +2; and o1 — 23 .

. The mumbers o and b when rounded to 3 decimal places are 3.724
and 2.251 respectively. Find b~ a to two decimal places and show
that the third decimal fignre is 2, 3 or 4.

it. The numbers ¢ and d when rounding to 4 significant digits are 23.86
and 0.01762 respectively. Show that the true value of c —d to 4
significant figures will be either 23.85 or 23.84 .

(b) Ewaluate the roots of the quacratic equation
ot — 60z +1=0

using 4 significant digits throughout the calculation. Obtain the relative

exror in the roots amd discuss.




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

of a nonlinear equation

(a) Obtain Newton-Raphson algorithm to compute the roots of the equation
(1) in en faterval [a, b).
Show that the order of convergence of Newton-Raphson algorithm is at
Jeast 2. -

(b) Obtain Secant method to compute the root of the equation (1) in an
interval [a, b].
Whow that the order of convergence of Secant method is approximately
1.52.

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

near 2 = 0 using the methods (¢) and (b) to 3 decimal places accuracy
nnd discuss the efficiency of (a) and (b).

'3, SUPPOHE Xy, Ty -rey T AL distinet numbers in the interval [a, b} and f € C"*[a, b].
Obtain & unigque polynomial p,(2) of degree at most n with the property

Flag) = palwx) foreach k=0,1,.n

and show that
Flnt1)(E) '
f(z) — pale) = "“('"'_r'f)“g'(“? — 29)(z — 21)--(% — Zn)
for each 2 in [a, b], where &(z) € (a,b).
Suppose a table is to be prepamed for the function f(z) = €%, 0<z <,
Asgune the nwmber of places to be given per entry is d 2 ‘6 and that the
differcrce between adjacent m-mvzﬂueiﬁ., the step size is h.

Show that :
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where py(«) is a linear interpolatior. polynomial, and estimate h to givean 7
¥ .!l' 3[
absolute error of at moat 109,

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

ihe truncation error is less than or equal to —Lh“(b —a) | f(¢) |, where

: y 180
| 7€) = max | /(@) |

4
Estimate the truncation error in the value of / (1+ z)¥dz with b = 0.5.
2

(b) Describe the Gaussian Elimination with scaled partial pivoting for the
sclution of the equation
Ag _ b :

with the wsual notation.



