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[BESEORS WE, TEBZRITEE - SRICBEBSIIETHS. BE BE) &I
i (REMEE) " REFEDFEERS. BIEICHALINRHERAEIC L 2582
[FFTBYIDERE (truncation error) EMEN D, 22 TlE, REDHS—D>DREH
THD, FEEICHFEDOASDIEE (roundoff error) ICDWTRTEZ S.

v BBOY & FEBOHM DO NTRZEBL
[StE%IE—RICERBEDOHEER B> TWSDIF TR, CPU TRLEEST
BSME, —BIBHEICEWTIE CPU MRS —BNEDVWWBOAS IHEET S
.Znh32bit @ CPU Tk 1 7— R 4byte(4x8bits) T#H 3.1 7—RTRETE 38
KB FSIT 1bit REARDT,2°(31)-1 EA3.BHIEUT O & S RIREER & 155
WD ZENEAERTRDENS.

V& 1 F8/NERBOARKRIE (IEEE754).

sxfxB°E
s sigh bit(FFSE Y M IEFEDXBIEXRT)
e biased exponent (F54ZE)
f fraction portion of the number (%X
EE)
real (BB E) s=1, e=8, f=23 E=127
double precision(fZ15E) s=1,e=11, f=52 E=1023

B i3 base(EE) TE%(E 2, E (& bias(TE) EMEh, S EER2/IAMT
DEERRT B1-HDH 0 EERREEROMED S TEINEEBICTRT B1cH DR
& TH® (round-off )1 MEICITN, ZhIC> TENZBEESE AHIRE EIEI.

¥ Significant digits(fi ZIH74X)
(17— ROBBORKEEZD 2 EHERR

> restart;

27 (4%8-1)-1; e
convert (2" (4*8-1)-1,binary); #convert(n,binary):n @O 2 HEZFE
i

VvV

2147483647
IT1I111 1111111111111 11111111

(17— R OBEBOBAH
> length(2"(4*8-1)-1);#length(n):n DHTE
10

[64bit DIZAEDEHDRAMT.
> length(2"(8*8-1)-1);
19
[(Maple TIREZERAEITZOTEED IOV SIVIEETRIS int DERHH I
D TOHFWRIRDBEWVITRI IR,
> 2147483647+100;

2147483747 4.2)
(RS FE 0D ST B B R R ERER 2 2K 23bit 2 S E T 52bit T$ 5.2 DEMT
HIELT D@D .
> length(2”(23));
length(2"(52));
7
16

VIR MNERERIC K B
TH6) ICEBHHR> TERENEL D. CrrFortranEDBED 7OV IV EETIE
ez, ERLBROTTIOTIY—DRE DI RITNIERS KW,

[7|:|7“5L\ YR EHOTYES

#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+tb;
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=X+y;

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

return 0;




(DM >TVNBEDEDTH, K< PBREEL,
(7O 5 LUK fhEE

#include <stdio.h>

int main(void){
float x=77777,y=7,y1,2z,21;
yl=1l/y;
z=x/y;
zl=x*yl;
printf("$10.2f %$10.2f\n",z,z1);
if (z!=z1){
printf("z is not equal to zl.\n");

printf("Surprising?? \n\n\n\n\n%10.5f %10.5f\n",z,21);
return 0;

[ChEBF2ICE, EPSILONE WSNEBEFEEEL THEWT, EOEDEREE
Ko BfabsE{FE->T

[ETRE ZOEEFHMFBYETH SfabsEE>TVBDT,
gcc -Im test.c
Emath library Z ARMICIERD ZENHBWEL S (T,

v BEBRRS EE (Machine epsilon)

Lo, FEIERETHELLBRINSWROEZRT 2 ENTERLR
2EVNSZEERLTVWS, Thnid, CPUCEBDIBET, BMIEE Machine
epsilon) &EMFIEND. DFD, NSWKBERUICEZICZDHEENZOEEZRHTE
BLIBBRAENVWSZET, UTOLSICLTKRHBIENTES.

> 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.0+e);

end do:

Digits =11
e=1.0

1.0000000000e+00
5.0000000000e-01
2.5000000000e-01
1.2500000000e-01
6.2500000000e-02
3.1250000000e-02
1.5625000000e-02
7.8125000000e-03
3.9062500000e-03
1.9531250000e-03
9.7656250000e-04
4.8828120000e-04
2.4414060000e-04
1.2207030000e-04
6.1035150000e-05
3.0517580000e-05
1.5258790000e-05
7.6293950000e-06
3.8146980000e-06
1.9073490000e-06
9.5367450000e-07

[1’1??%5 (Cancellation)

w:=2.0

2.0000000000e+00
1.5000000000e+00
1.2500000000e+00
1.1250000000e+00
1.0625000000e+00
1.0312500000e+00
1.0156250000e+00
1.0078120000e+00
1.0039060000e+00
1.0019530000e+00
1.
1
1
1
1
1
1
1
1
1
1

0009770000e+00

.0004880000e+00
.0002440000e+00
.0001220000e+00
.0000610000e+00
.0000310000e+00
.0000150000e+00
.0000080000e+00
.0000040000e+00
.0000020000e+00
.0000010000e+00

V&S, Wk L, BAKL

.0000000000e+00
.0000000000e-01
.5000000000e-01
.2500000000e-01
.2500000000e-02
.1250000000e-02
.5625000000e-02
.8120000000e-03
.9060000000e-03
.9530000000e-03
.7700000000e-04
.8800000000e-04
.4400000000e-04
.2200000000e-04
.1000000000e-05
.1000000000e-05
.5000000000e-05
.0000000000e-06
.0000000000e-06
.0000000000e-06
.0000000000e-06

EI%#E?%E (Loss of Information)
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[1 kOEBICSWTEZ £.(2004,05,06F E IR RER)
a BB EOBELHINT 27— 5T & Z DRI
b HL6HIEE & (FEH.




c HTBY)0 8\ L A
d REW & A
(210 #2854 HOBEMHTHE & > I SHEMIC > TUTOHEEH B X
(@) 2718-0.5818 (b) 2718+0.5818 (c) 2718/0.5818 (d) 2718*0.5818

(3 B O EMTHIBED £ DA EREN S & Maple 25U 7 R E2BLT.C
% % W& Fortran TER U BYICRNRK.

(4 (2147483647 + 100) % C % W\ Fortran THE.

=5 FE¥x a=1,b=10000000,c=1 &L EEIBEDBDODARN ZFESELE,
B FREOBR(TRORERZESR) ZFE ez ENT 27077 L%ZERL,
|3 AN
i 2 xAEER
ax2 +bx+c=0
DR a, b, c MFHREZ HDHE, BEOEOAR

-b+ /b —4ac
X= 2a
ICUIED > TEtET 2T BB IC L 2EES B A2 H T . F DRIk
RE & & b 2 >> 4ac T,
b —4ac = |b|
ERBEETHZ.TYEEEZRBLSICIE b >0 DFEIE,

-b-/ b —4ac

X

- 2a

THEEERI SRS, DREEE> TREFRBOBERLD
c

X = ——

2= ax

TRHB.b <0 DHFEIEE, BOAKXDEUVEDHZE> TEKICKD
3.




