iable, but the digit 3 is an approximation. So using that
of the piece of wood in millimeters with 1 significant

ks on the ruler are in millimeters, one can say that the i 2o X
1 14 millimeters.
3.5 mm ] '
 13.5 are relizble digits. However, the digit 5 is an - W :;@
One can measure the length of the piece of wood in X
accuracy.

&7 P

lo .
O X2
L=13n11 < 12 ©
nificant figures: 2 927 5 V‘ollﬂ.a[l’dj L 7 =Y
Cho/)/ng 3»‘17_ g'qa
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ERRORS

In numerical methods efrors can be classified into two categories:

True Errors:

True etrors are the difference between the numerical approximation and the true value. The
true errors can be measured in two ways:

True error:

E; = True value — Approximation

o | True value — Approximarion|

x100%

Relative true error: - &, -I

Approximate Etrors:

Approximate errors are the difference between the current numerical approximation and
the previous numerical approximation. The approximate errors can be measured in two

ways:

Approximate error:

Relative approximate error.

TOLERANCE

In numetical calculations that ate iterative, stopping criteria should be setup. This is done by
stopping calculations when the approximate errors drop below a preset value &,. This value
is called tolerance. This stopping criteria is defined as

E, = Present approximation — Previous Approximation

Ea =|

True value

S |
(4B ¥y
]Present approximation — Previous Approximatian| % 100%
Cl
Present approximation

el =5

& =5.l0-5,4,,
Al’ Z10.2 -5.02 =51-3m2

: =150-51.3\ =\

- V.2
R T, Kooy, 26
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value in the study of numerical methods. It provides a means t
ction at some point in terms of the value of the function and i

1t.
et us build it term by term
. . R
= e fo, = R

n
o 15 to assume that value of the function at x,,; did not ch

This can be written as

S (xi) = f(x)
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inter Se;ﬁ'on point
S

between the tyo

. Start with two initial guesses Xzower and Xypper (¥2,xy) 50 that the two puesses arc on
cither side of the root. This means that f(x;) and f(xy) must be on different sides

ol the x-axis. This can be written as .
S /fv‘ W'th . -
fG1)f ) <0 farting B Loat.s T wsing S fopures
V.

. Estimate the root as the mid-point between the two guesses xg,xy .

SOu)(xL —xy)

rror <o.02 ) !

[

X=Xy —

SxL)-S(xu) % Lo Q
3. If the root estimate x, on the same side of the root as xy, then replace xy by x,. e = R4 2 k) = toy= -1
if f(xL)f(x;) <0 then xy =x, else x, =x, ex_ X-2 =0 '9()("): "2\\.5):0??
4. Repeat steps 2 and 3, and compute the error after each iteration. 2 W . X ?(X:.) Roro> e 169
5. Stop when the specified tolerance reached. T e-x-2 ~ 2.9 819 fo
Example -o-q5l 601 e
L4 e

Using the False-Position Method, determine the non-trvial root of the function
sinx—x2 =0 using x; =0.5 and xy =1.0 as initial guesses, and 0.1% tolerance.
% ;

0. 7&6&" °¢éaz/\—°- 190,48 \ 0.28
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X0 — X1
T
J(x1) = £(0.9460) = 5in 0.9460 - 0,94602 =-0,08383 .

X2 =X -

o 2-0.9460
—3.091-(-0.08383) (-0.08383) = 0.9166

[he relative approximate error is

g2 =22 100%
X2 :
= 0'913069-126946(’% 100% =3.208%
Itn# | =x () Ea
-1 1 -0.1585 ]
0 2 -3.091 ]
1 |0.9460( -0.08383 | 111.4
2 [09166| -0.04662 | 3.208
3 |0.8798| -0.003437 | 4.183
4 |0.8769 | -0.0001936 | 0.3307
5 |0.8767 | 0.00002920 | 0.02281
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