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o HHUM (integer) - - - 8~128 ¥'v M RD 2 HEFEE
— FFE T EBER (signed integer)
x int M

x long int B (long 1Y)
— FF5 7R UEE (unsigned integer)
* unsigned int %

« unsigned long int B (unsigned long #)

o RV (FEINISAL, floating-point number) © - - 32 € b
— float 1 - - - IEEE754 B35 (binary32, IR E 2 # 24 € b, 10 & 7 Hr DA RH/INE)
— double ! -+ - - IEEE754 {5854 (binary64, &R 2 #£ 53 € v b, 10 & 15 MDA RH/INL)
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#include <stdio.h>

int main(void)

{

int i;

double x[102];

/! fERE

x [0]

for(i = 0;

{
x [i+1]

if(i%10 ==
printf ("%5d%25.17e\n",

}

return O;

= 0.7501;

i <= 100; i++)

=4 % x[i] * (1 - x[i]);

0)

i, x[il);

XTCIELW?

B BHREFEOOIFEZ
0 7.50100016593933105e-01 7
10 8.44516813755035400e-01 8
20 1.22903920710086823e-01 1
30 4.97778177261352539e-01 8
40  5.81643998622894287e-01 7
50 5.58012068271636963e-01 7
60  2.28748228400945663e-02 2
70  9.98548150062561035e-01 9
80  9.42180097103118896e-01 3
90  2.12938979268074036e-01 6
100  7.56864011287689209e-01 5

.50099999999999989%e-01
.4449595360220119%e-01
.42939724528399537e-01
.54296020314155413e-01
. 74995884542777125e-01
.95132827423636751e-02
. 73872762849587226e-01
.97021556611396687e-01
.52785425069070790e-01
.35558111134618908e-01
.15390006286616020e-01

Bl11 BYAT1 v 2B {REFHHETSH C 777 A logistic.c
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(DMPFR++ & MPFR/GMP 128 bits vs. 192 bits

$ ./logistic_mpreal 128

num_bits

0,
10,
20,
30,
40,
50,
60,
70,
80,
90,

100,

~N = N O N 0= o N

= 128, num_decimal = 39

.500999999999999999999999999999999999996e-01
.444959536022174475371487025615413726987e-01
.429397245123076552842817572313062611929e-01
.542960037044218916661311842588648476037e-01
.749757531182012412802234612368241722648e-01
.337533219770302905518968755512848883899e-02
.082201682908781318710614621616144153235e-01
.1561199970505857487895374560465416966448e-02
.632533029007756746025867098954594468597e-01
.334405012084188495592066716967670088314e-03
.881798939188403402763080123886829234952e-02

$ ./logistic_mpreal 192

num_bits
0, 7.

10,
20,

30,
40,
50,
60,
70,
80,
90,

100,

(03]

e B ~ T B - (o I B0 o B

= 192, num _decimal = 58
5009999999999999999999999999999999999999999999999999999995e-01

.4449595360221744753714870256154137267401952291229127994241e-01
.4293972451230765528428175723130628307376969200214118609138e-01

.5429600370442189166613118425888744374797589008234393321899e-01
.7497575311820124128022346126421168481511313680641244496765e-01
.3375332197703029055189668015168234762822977395325945609212e-02
.0822016829087813187102766181952686730352991066524595956901e-01
.1511999705058574897099346417593218383804270014431994685941e-02
.63253302900775710559934674583207536905634071378641536723438e-01
.3344050120868840464692012150070861920157249053450235594548e-03
.8817989371509906806704770402480333976913097587577823927024e-02

128 ¥y FODFERE, 192 ¥y FOFERZEEL, —HMTAMITEMHEEZTEIV, THIZE>T, 190 =
0.0788179893..- THAS L W\WH YN DODNWTKL 3B,
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#include <iostream>
#include <iomanip>

// MPFR/GMP + mpreal.h
#include "mpreal.h"

using namespace std;
using namespace mpfr;

int main(int argc, char *argvl[])
{

int i;

int num bits, num decimal;

// BIFTvY
if(argc <= 1)
{

cerr << "Usage:" << argv[0] << " [num_bits]" << endl;

return 0;

}
// ETRMTHEE

num_bits = atoi(argv[1]);
if(num bits <= 24)
num_bits = 24;

logistic_mpreal.cpp

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45

num_decimal = (int)ceil(logl0(2.0) * (double)num_bits);
mpreal: :set_default_prec(num_bits);

cout << "num bits =" << num bits << ", num decimal =" << num decimal << endl;
mpreal x[102];

// ¥IR{E
x[0] = "0.7501";

for(i = 0; i <= 100; i++)
{
x[1 + 1] =4 % x[i] * (1 - x[i]);
if (i % 10) == 0)
cout << setw(b) << scientific << i << setprecision(num_decimal) << ", " << x[i] << endl

H

return O;
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#include <iostream>
#include <iomanip>
#include "qd_real.h" // dd_real¥ T A &qd_real?V T A

using namespace std;

int main()

{

int i;

qd_real k[102]; // DD¥EE

// ¥ER{E
x[0] = "0.7501";

fpu_fix_start (NULL);

for(i = 0; i <= 100; i++)
{

x[1i + 1] = 4 % x[i] * (1 - x[i]);

if((1 % 10) == 0)
cout << setw(h) << i <K

return O;

1.3 QD ZHWEO VAT 4 v 2 EHEIR Ta ST L

setprecision(64)

<< n

s U

$ ./logistic_dd
0, 7.50099999999999999999999999999990e-01

10, 8.44495953602217447537148702561782e-01
20, 1.42939724512307655284281757005224e-01
30, 8.54296003704421891666130950910847e-01
40, 7.74975753118201241279940632737627e-01
50, 9.33753321977030292569771855206004e-02
60, 4.08220168290878480924302693837262e-01
70, 7.15119997048711868116542129522737e-02
80, 4.63253302529447218212529956368927e-01
90, 1.33437717550585565248899599629412e-03
100, 7.90285196403211215691810211489827e-02

./logistic_qd

0, 7.
8.
.4293972451230765528428175723130628307376969200214112138765683432e-01
.5429600370442189166613118425888744374797589008227714686828830936e-01
.7497575311820124128022346126421168481511313672546437683759904859e-01
.33756332197703029055189668015168234762823035148728377335712513474e-02
.0822016829087813187102766181952686730362981285202267088068037662e-01
.1511999705058574897099346417593218330172114550014128305492366822e-02
.6326330290077571055993467458320743062778639025185340006762860292e¢-01
.3344050120868840464692012149991190706624483976174704690161639369e-03
.8817989371509906806704770462699247076819063446303925907861408889%e-02

10,
20,
30,
40,
50,
60,
70,
80,
90,

100,

~N = o N O N 0 e

5010000000000000000000000000000000000000000000000000000000000000e-01
4449595360221744753714870256154137267401952291229128000784836889e-01

logistic_dd.cpp
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