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BOEBEONT

[MESEORS W, TERLITER - BRICREBIIETHD. RE BE) &I
R (REMRE) MBESEDOXTE LS. FIEICHAB U ICRHESRMSFICL 8RE
IEFTBYIDERE (truncation error) EMFEN S, 22T, REDEHS—DDREH
THD, TEHICHEONODIRE (roundoff error) IEDWTRTHIS.

v BBOY & RO DN

(eI —BICERBEDHEES B> TWEbIF TRV, CPU TRLEEST
BSLE, —MIAREEICEWTIE CPU AR5 —BHEDVWWEBOAE S HEFET S
.Zhh%,32bit @ CPU Tt 1 7— K 4byte(4x8bits) T#H 3.1 7—RTERETE 28
REH(FEIC 1bit RERDT,27(31)-1 £15.FHIZT O & > IREER & 355
B2 BER TRDEINS.

VR 1 FENRBONEERE (IEEE754).
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sxfxB°®E
s sign bit(fFEE Y MIEADOXAIZRT)
e biased exponent(3541ER)
f fraction portion of the number( {&#&
F)
real (B15/%) s=1, e=8, f=23 E=127
double precision(fZ1&E) s=1,e=11, f=52 E=1023

(B (& base(EE) TEEIE 2, E (& bias(TE) EIEEN, EHHE R 2D/IEELT
DEAEXRRT 21HDE O EEHRIEEROMED S T8 INERKICERT 21D DB
[ A (round-off ) ) MEICITON, ZRICH > TRNBIREEHHIE LIS

Significant digits( 13 ZIHi%0)
[1 7—ROBROBKREEZD 2 EHER.

> restart;

2% (4%8-1)-1; o
c_onvert(z"(1’1*8—1)-1,binary); #convert (n,binary):n @ 2 HEHE
i
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2147483647
TITTT I eIttt

17— ROBHOSAH.
> length(2”(4*8-1)-1);#length(n):n DHTE
10

[ 64bit DIEEDEHDRAMT.
> length(2"(8*8-1)-1);
19
[Maple TREBRIAEITZOTEEO /OIS IV EETRIS int DREAKSH I
D TOHFWRIRDEWIFRI AR,
> 2147483647+100;

2147483747 4.2)
B R 0D ST BB R B IREER 2 R 23bit 2 (EEEHT 52bit TH B.Z DEMMT
BT OED.
> length(27(23));
length(2”(52));
7
16

FEVMOSHRIC X S
TN, &bk TIRENEL . CPFortranEOEEDTOY S IV /SHETR
B HEROTTOYST—HEEDH BRI NERSE,

[FO75LKUR b REOT 5ES
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#include <stdio.h>

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

a=1.23456789;
printf(" a= %17.10£\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=X+y;

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

return 0;




[(AH>TNBDENTH, L PIREN.
[ 7RTILURN  ApERE

#include <stdio.h>

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

printf("Surprising?? \n\n\n\n\n%10.5f %10.5f\n",z,z1);
return 0;

[ZnERIFBIcld, EPSILONE WSNSHBEFEERL THEWT, BEOEDENES
K& BfabsEE>T

[ETRE, ZDEFRFRFEMTH BfabsEE>TNBDT,
gcc -Im test.c
Emath libraryZ BBRBIICIERD ZTENHZEWEL ST,

BEMIRS £ (Machine epsilon)

rofiTiE, ZENNEERBETHELLBESICNSIVWEOEZXAIT S &N TEGHLR
2EVWSTEERLTVWS. Thid, CPUKEBEORBET, HMMEE(Machine
epsilon) EMFEEN S, DFED, NEWHZRBUIcEZICZDHERNZOEZRH TS
BLBBRAEVNSZET, UTDLSICLTKRDHZZENTES,

> 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(l.0+e);

end do:
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Digits =T
e=1.0
wi=2.0

\ 4

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

Hiv& b,

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
1.0009770000e+00
1.0004880000e+00
1.0002440000e+00
1.0001220000e+00
1.0000610000e+00
1.0000310000e+00
1.0000150000e+00
1.0000080000e+00
1.0000040000e+00
1.0000020000e+00
1.0000010000e+00

gL, MAKRL

Dﬁ%g (Cancellation)

1.0000000000e+00
5.0000000000e-01
2.5000000000e-01
1.2500000000e-01
6.2500000000e-02
3.1250000000e-02
1.5625000000e-02
7.8120000000e-03
3.9060000000e-03
1.9530000000e-03
9.7700000000e-04
4.8800000000e-04
2.4400000000e-04
1.2200000000e-04
6.1000000000e-05
3.1000000000e-05
1.5000000000e-05
8.0000000000e-06
4.0000000000e-06
2.0000000000e-06
1.0000000000e-06

Elﬁ%ﬁ%E(Loss of Information)

ﬁﬁaﬁ% L
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(110 #8% 4 HOBMHTEE 6 > o EMIC > TU T O EE RS TR
(a) 2718-0.5818 (b) 2718+0.5818 (c) 2718/0.5818 (d) 2718*0.5818

2 BHOHERTRMIBED E DRAETE,S & Maple 22 7 R ESRLT.C
% % W& Fortran TYERL L @Y TR K.




L3 (2147483647 + 100) % C %% W& Fortran TRE.
4 2 AR

ax2 +bx+c=0

DR a, b, c NNEHRMEE HDIFE, BEDEOA

-bt /b —4ac

2a
KU > CRHET 2T Y EEICLDAE-RBXAZHT . ZORFRELS E
b? >> 4ac T,

X=

b —4ac = |b|
EIRBIGETHZ.TIEEERRLICE.b >0 DBEIE,
-b- | b —4 ac
17 2a
THEEERIITICKRSD, ZDBEFE> T HREFEOBERELD
X2 =c /axI
TKH3B.b<0 DFEHRE.

:5 ff¥%z a=1, b=10000000, c=1 & Uic & FILBEDRBROAREFE o1&,
LR DBEFRBOBEFRZEESTCBEZHNTE2TAT S LZHERL BN L.
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