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REBESTEO

[BIESEORS WS, TEZRIER  BRICEEBSETHD. BRE BE) &

R (REMEE) D BESEOFETL LS. BIEICHE L CINRHERSFIC L 28
IZ¥TBEHIDEEE (truncation error) EEEN 3. 22 TiE, BEDHS—D2DREH
THD, FEHEICFEOIHEEZE (roundoff error) ICDWTRBTEZ 5.

BB EEHMBORNERRIA

(e B EREEDHEE S I H> TWEHIFTRAEWVWCPU TRLE.R ST

15 M —BIAEEIRENTE CPU MRS —BPEOWWKDKE SAFET 3

ZNnhY,32bit D CPU Tk 1 7— R 4byte(4x8bits) T$H 3.1 7— R THRETZ28
KEHIEFEIC 1bit RBHD T2 (31)-1 45 EHIEUT D & S RIRKEE & 5%
%28\ a s TRDENS.

& 1: FEVNBRBORERE (IEEE754).

> 27(4*8-1)-1; -
> convert(2”(4*8-1)-1,binary); #convert(n,binary):n @ 2 ¥
n~
2147483647

TTIITT It ranteettnnt

17— ROBKOBAIR.
> length(2"(4*8-1)-1);#length(n):n DHTE
10 4.1)
[64bit DIFE DEH DS K.
> length(2”(8*8-1)-1);
19
Maple THEZERHETZIOTEENO IO SI VI EETRIS int DBRAKHG
D TOBFYWHRIRSBEWIRI AL,
> 2147483647+100;

2147483747 4.2)
[ BSRERE O3T B B AR A 2 % 23bit,2 fEREMT 52bit THB.2 DEMIT
BEIUTD@ED.
> length(27(23));
length (27 (52));
7
16

sxfxB®E
s sign bit(ffBEy MNEEOXFIZERTY)
e biased exponent(5#EF)
f fraction portion of the number ({k%&
#8)
real (H¥5E) s=1, e=8, f=23 E=127
double precision(fZ 5 ) s=1,e=11, f=52 E=1023

(B 1& base(®EK) TEFE 2.E & bias(TE) SIFENIEHNE &R 2NEEUTOR
HERIFTZDHDE DEERERIGEROMED S ZE/ NS RKICERRT DD DRME
| A% (round-off )) HEILITONZhICHS> TRNSREENDRE EF.

Significant digits(8 ¥IHTE0)

(17— ROBEKORKEE 20 2 EHET.

> restart;

FENVBRERICKDES

"Xy ICEHBB>TEENEL . CPFortranFEDBED 7OV S IV EETIE
Moz, EELBROTTZO7ZY—IEEDIFRIFTRIERS KRN,
[71:17“5&)7\ N EBOTIES

#include <stdio.h>

int main(void){
float a,b,c;
double x,y,2z;

a=1.23456789;
printf(" a= %17.10f\n",a);

b=100.0;
c=a+b;
printf("%20.10f %20.10f %20.10f\n",a,b,c);

x=(float)1.23456789;

y=(double)100;

z=X+y;

printf("%20.12e %20.12e %20.12e\n",x,y,2);

x=(double)1.23456789;

y=(double)100;

z=xX+y;

printf("%20.12e %20.12e %20.12e\n",x,y,z);




return 0; Digits =17

e=1.0

[ 3 e # - - s s = w:=2.0

ZoRIEEE DX, x TRBUES (x \f(x &K, FEOEZRAICFHEL T, #

T2 ( 1) ( 2) 1.0000000000e+00 2.0000000000e+00 1.0000000000e+00
VA TLY ET 5.0000000000e-01 1.5000000000e+00 5.0000000000e-01
f@b RATWSTETHS. 2.5000000000e-01 1.2500000000e+00 2.5000000000e-01
DM TVWBEDEDTH, K< PBEHEL. 1.2500000000e-01 1.1250000000e+00 1.2500000000e-01
L o n 6.2500000000e-02 1.0625000000e+00 6.2500000000e-02
IO LY NHRE 3.1250000000e-02 1.0312500000e+00 3.1250000000e-02
= 1.5625000000e-02 1.0156250000e+00 1.5625000000e-02
7.8125000000e-03 1.0078120000e+00 7.8120000000e-03
#include <stdio.h> 3.9062500000e-03 1.0039060000e+00 3.9060000000e-03
1.9531250000e-03 1.0019530000e+00 1.9530000000e-03
int main(void){ 9.7656250000e-04 1.0009770000e+00 9.7700000000e-04
float x=77777,y=7,yl,z,z1; 4.8828120000e-04 1.0004880000e+00 4.8800000000e-04
yi=1/y; 2.4414060000e-04 1.0002440000e+00 2.4400000000e-04
z=x/Y; 1.2207030000e-04 1.0001220000e+00 1.2200000000e-04
z1=x*yl; 6.1035150000e-05 1.0000610000e+00 6.1000000000e-05
printf("$10.2f $10.2f\n",z,z1); 3.0517580000e-05 1.0000310000e+00 3.1000000000e-05
if (z!=z1){ 1.5258790000e-05 1.0000150000e+00 1.5000000000e-05
printf("z is not equal to zl.\n"); 7.6293950000e-06 1.0000080000e+00 8.0000000000e-06
3.8146980000e-06 1.0000040000e+00 4.0000000000e-06
printf("Surprising?? \n\n\n\n\n%10.5f %lo.sf\n",z,z]_); 1.9073490000e-06 1.0000020000e+00 2.0000000000e-06
return 0; 9.5367450000e-07 1.0000010000e+00 1.0000000000e-06

VRS, BEES, WABL

| #75% 5 (Cancellation)

[Zhz®F3(ciE, EPSILONE WS/N\EABFEEEL THEWT, EOEDENES

fk%éfabs%ﬁo <

[‘%iE%B(LOSS of Information)

[ETNRE. ZOEZREFERTH BfabsEFE>TNBDT,
gcc -Im test.c
Emath libraryz BIRIICER D Z EhaW & S i,

v H1%¥5 E (Machine epsilon) (BB

LopiTiE, FENERBTHEL BRI WROEZRFITE I ENTEGRLLK
EVWSZEERLTWS, 2hid, CPUICEBDORBET, HMHEE (Machine
epsilon) EMFEIEND. DFD, NSWEZER U EEICZFDHERNZOEERHTE
BLIBBBEHREVWS LT, LUTOLSICLTKDZ I ENTES.

> Digits:=7;

e:=evalf(1.0); -
w:=evalf(1l.0+e);

while (w>1.0) do

printf("%-15.10e %-15.10e %-15.10e\n",e,w,evalf(w-1.0));

e:=evalf(e/2.0);

w:=evalf(1l+e);

end do:

E 0]
110 EH 4 HTOBEWTEZ & > cHERICH > TUT O EZE B X.
(@) 2718-0.5818 (b) 2718+0.5818 (c) 2718/0.5818 (d) 2718*0.5818




2 BN DO ERTERMBEN E DM 2EN DL Maple RV U 7~ EZSRLTCH

W& Fortran TER U BYICTRANK.

3 (2147483647 + 100) = C % % W& Fortran THE.
(42 xHRER

aix2 +bx+c=0
DR a, b, c KL MEZHDHEE, BEOREOAR

-b+ /| b —4ac

2a
CUeh > THET 2L BB ICL BB LB A BT ZORHAREE 1E b2
>> 4ac T,

X=

b —4ac = |b|
ERBHEETHZTIEEEZRELICE D> 0 DIHFEIF,
-b- | b —4ac
X] = 2a
THEBHERIIIICKSD,ZDFEEE> TREFRBOBRLD
X2 =C /axl
TR Z.b<0 DIFEEEHREE.

5 R%% a= 1. b= 10000000, c= 1 & Uit = BEDBROAREE > T-@RE F

DR ERBOBEREFESTCBEZRNTBTOT I LZERUBELNRK.



