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— run off errors
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(abcdef.ghi),
= ar>+bri+cr3+dr+ert+fro+grithr+irs

(101.01), = 1*25+0* 20+ 1 * 2040* 214 1* 2
=5.25
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8 bits for exponent

1 bit for sign

23 bits for mantissa

e
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If g (exponent) >0
X = (sign)(0.1bbb bbbb bbbb bbbb bbbb bbbb), 2@-P)
If g (exponent) =0

X=0
P 128 ¢ b 23bits
mantissa bit 1

24



(0.1bbb bbbb bbbb bbbb bbbb bbbb).,

2(g-128)

> g 8 hits 0<

0 255

2127 «= 2(gp) <= 2126
mantissa

(0.1111....),=1-2%
>

0.5x 2127=2 938735... x 10
>

(1-2-24) x 216 = 1,70141... x 108

>
>

=g<=255

(0.1),=0.5
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4 bit
>

J machine epsilon (e)
> 1 1
> 1.19x107
> R

(epsilon * R)
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— 1.7x1038 (largest positive floating number)
Ea&second largest floating number)

— 1.000000119 (1 plus epsilon)
— 1.0

— 2.9x10-3° +3.45x10-%%(second smallest floating number’
— 2.9x10-39 (smallest positive floating number)

gap
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Run-Off Errors
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bit
1 (1+epsilon)

O<a<(epsilon/2)
1
a>= (epsilon/2)
(1+epsilon)

(1+a)

(1+a)
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1

R
» (epsilon* R) /2
> (epsilon* R)

(epsilon/2)

1
(1-¢/2) (1+&/2)

round-off error
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epsiion

#include <stdio.h>
void main(voird){
float ex, g = 1, eps;

do {
g > 9/2;
:g ;
ex = ex - 1;
printf("'g=%16.8e,ex=%16.8e\n'", g, e€x);
|f (ex > 0)
eps = ex;
} while (ex > O),
printf(""Epsilon = %16.8e\n\n"", eps);

}
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5.00000000e-001,
2.50000000e-001,
1.25000000e-001,
6.25000000e-002,
3.12500000e-002,

(e){oX{oJ(o)(e)
111

8.881/8420e-016,
4.44089210e-016,
2.22044605e-016,
1.11022302e-016,

Q Q

ex = 4.90000000e-001
ex = 2.45000000e-001
ex = 1.22500000e-001
ex = 6.12500000e-002
ex = 3.06250000e-002

ex = 8.881/8420e-016
ex = 4.44089210e-016
ex = 2.22044605e-016
ex = 0.00000000e+000

Machine Epsilon = 2.22044605e-016
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‘L Run-off errors

J
>

>
J 0.00001
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include <stdio.h>

void maln(vold){
float sum = 1.0;
int i, k = 1;

for(i = 1; i <= 10000; i++){
sum = sum + 0.00001;

, %rintf("\nSum = %F\n"", sum);
1. 10036
1.1
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+

J 1+0.00001

> (14 = (0.1000 0000 0000 0000 0000 0000), * 24

> (0.00001),, = (0.1010 0111 1100 0101 1010 1100), * 216

>

(1) + (0.00001),, =
(0.1000 0000 0000 0000 0101 0011 1110 0010 1101 0110 0), x 2t =
(0.1000 0000 0000 0000 0101 0011 11100010 1101 0110 0), x 2t =

(0.12000 0000 0000 0000 0101 0011), x 2t=
(1.0000 1001 36),,
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»1.00001-1=
(0.1000 0000 0000 0000 0101 0100), * 21 - (0.1),* 21 =
(0.0000 0000 0000 0000 0101 0100), * 21 =
(0.1010 1), x 26 = 1.00136 X 105
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> 64 Dbits mantissa

> run-off errors

> run-off errors
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1 0.00001

void main(void){
float X, gr_total sum = 1.0;
int 1, k = O;

for(n = 1; 1 <= 100; 1++){
gr total = 0.0;
for(k = 1; k <= 100; k++){
gr total = gr total + 0.00001,

}

sum = sum + gr_total;

¥
printf('Sum = %15.8f\n"", sum);
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»>1.10036

»>1.10000467
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1 0.00001

include <stdio.h>
void main(void){

double sum = 1.0;
int 1, k = 1;

for(i = 1; 1 <= 10000; i++){
sum = sum + 0.00001;

by
printfC'\nSum = %l f\n"", sum);
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J

J

J

»>1.10036

»1.10000

float

double
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