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Computer Generation of Sequences of Uniform Random
Numbers by a Quadratic Congruential Method
Seiichi FUJINO
Abstract
Usually a linear congruential method has been used for computer generation of sequences of uniform random

numbers. In this paper we shall propose a quadratic congruential method for generation of such sequences.

Some experiments are done showing usefulness of the method.
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#include <stdio.h>

main()
{
int ik;
for (i=0;i<10;i++)
{
k=rans();
printf("%d,¥n" k);
I
]
rans()
{
static long n=24689;
n=((n*n)<<8)>>16;
return n;
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#include <stdio.h>
#include <math.h>

main()
{
int i,k
for (i=0;i<10;i++)

km=abs(rans())/20000;
printf("%d,¥n" k);
}
]
rans()
{
static long n=24689;
n=((n*n)<<8)>>16;
return n;
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0,0,
0.1,
1,0,

1,0,1,0,0,0,0,1,0,1,0,1,0,1,0,1,1,1,0,0,1,1,0,1,0,
1,0,0,0,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,1,0,1,0,1,1,
1,1,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,1,0,1,0,
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

#—-5 HBREOBRTTOPHRAR(2)

21745,12042,-23380,-27437,-8539,22678,-22665,-24967,10133,7868,-20326,-24548,-53
73,-18302,-2270,20128,9700,-25677,19519,-19081,-19587,-8693,-32492,-4823,25328,1
5521,23517,-2340,21389,17595,29664,29444,-21352,11418,-15028,30222,28904,-13358,
-23880,-668,1743,11867,25812,-18865,13932,-28227,32165,-21876,-31172,-5410,-1674
4,-18950,26488,-11832,22572,24135,-18377,8475,18424,15232,-11200,31248,13121,171
42,-31804,18990,32416,-24092,-26477,-14108,-8949,-14850,9448,21010,20361,-18985,
31674,-13245,29913,21855,30777,30076,-5484,-13595,1072,4489,13179,23101,-12558,2
6204,-4751,22635,-30276,-23870,-2533,25062,28698,5826,1515,8965,-13730,15482,187
94,3487,-18040,26072,-31706,-5323,-20392,-14050,-15329,379,561,1229,5900,4904,28
406,6228,20443,-5915,5596,-8747,-28813,31661,-16462,10007,-2044,16320,-8176,-102
3,4088,-256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,256,
256,256,256,256.256,256,256.256.256.256,255.256,256.256,256,256,256.256,256.256.
256,256,256,256,256,256,256,256,256,256,256,
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()8 Lienla)=fula) % &1
fin(2*—1—a)=fi(a)+2*
(i) Lfanla)=/fla) +2* 2 51F
fen(2* _l_a)=fk(€1)
ifisr(@)+fun(2*—1—a) =2fula) +2*
(GEED) (i)%mT, EHEL LD
Fen(2=1—a)=fin(2*'=1-(2"—-1—a))
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mod2""!

#—7 felz)DREE

#include <stdio.h>
#include <math.h>

main()

{
int ik;

for (i=0;i<300;i++)
{
ke=rans();
printf("9%d,",k);
}
printf("¥n");

}

rans()

{

=% 4 g2k +2*(a+1)+ala+1)
+1 mod 2*"
="+ q2"' + 2%+ ala+1)+1
mod 2%
=2%+ frui(a)
=2"+fi(a)
({EELD)
(i) e ERRICER 1 EFEEL DV REND,
M) EOERE DT,
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EH 1 EEH2OERL Y REMEORRIERT 5
FREEOMEEIC—RL, k¥ 1 EMRZ TSRS
bbb,

A)DEMDI, Thbb2Th20 6, flz) ORI
2Th B, LD T, Zm TIOREEFETTEER
W' oRE, vhbb, FAHA24T8648OKE LD+
DERICHT 2, RicZeic B 2B THL F2c=
32068 T A, ZATHEANETSITH 2,

4, WEU—HEBORECOVT
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THRATE 3, IhEBERLTAL S, F— T IRHET
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static long n=1;
n=n*(n+1)+1;
return n;

t

3,13,183,-31863,731,10805,-26321,-12335,30835,31773,-26777,17113,-8501,-27707,26
975,31393,21475,20269,7447,21801,-27205,-13227,24719,-3983,595,26941,-32313,-218
95,-26709,-15387,28351,8513,-3133,-17843,-19081,13001,21659,27253,-31761,-751,-2
6573,12893,-22489,-8679,15499,-20475,-28641,29665,24483,-16019,18903,-25495,-165
17,-31595,-31921,30129,-17901,22397,-30073,23993,19819,-10203,19839,-3455,6019,-
7027,23095,4617,22107,-25931,-8529,-9647,-6157,22685,-22297,-22183,19019,-17339,
9951,7457,-25757,-23635,26263,5033,-26309,11477,5647,-21775,-24109,-19011,-31929
,16633,-19669,-9115,-25537,29633,27459,32461,-4361,8521,2075,-17675,-22161,26513
,26547,-4387,-26201,-23399,2059,-18299,11679,30305,1827,-2579,29527,-17687,8955,
-15083,6351,-28623,-18029,-31747,27655,21561,-14101,-12123,23295,-23295,-4349,-3
0451,29623,24713,27099,-13515,-7121,-23343,6003,-2787,31335,-12327,30155,-23355,
-23457,32673,-23837,-18387,28695,-28119,23739,19797,-29809,9585,339,-15811,17607
,-26759,-29013,-19227,-30273,-31167,-23869,845,-6025,-12343,31643,-13451,-28945,
-2B143,-2253,27485,19239,11033,-27765,-32507,-29921,14561,28323,-5523,23767,-262
63,18043,-14955,28239,27313,30995,28797,3463,2745,1131,-30427,10367,6017,-31101,
-4723,19767,28425,15707,-17483,-22097,12113,1779,20893,3047,-18855,24907,19781,-
7713,-24031,27235,-29523,14743,-12119,-8133,11733,-16113,24561,8403,-28995,-1477
7,-20999,10795,19813,14143,22721,-26045,18381,-24073,15945,-20709,-25611,13423,3
1889,18099,-22563,-17241,29081,-8437,2437,-22369,-17567,-27101,-24851,1623,14313
,10747,-31211,-31793,1329,-1901,7421,28423,-32455,-21,421,-18945,18945,-8701,462
1,-6473,15753,-12069,27701,12079,31185,-18829,28189,23911,23769,3275,-19003,-835
3,-31583,-3613,8493,-15593,-12503,9147,-12715,-18801,23153,83,6973,1991,-31623,-
31317,-23067,-23361,-5311,20931,19533,7031,27849,-23909,11381,-26129,10001,22067
,-23459,-4569,30745,
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main()

!

int ik;

for (i=0;i<300;i++)
{
k=rans();
if (k<0)
{
k+=32767;
k+=1;

I
printf("%d," k);

}
printf("¥n");
}

CHACERPE(<<B>>16)FHMAL L b DK 8
Ths,

& 5122 D300EOEHE 7 F 1638, TRbB,
TR LI EETIDR -9 Th B, £ | TREDTT
20000 % L CELECEBR L 28, Lo RGEMEKEOHE
mohhd LAz, 2Oz, Tixbb16384, RRH
WA 2B T 5 A RE RO M OFEEIc Y 5
e, COMED0, 1 EERTIOEROMTH 2,
FORHBOMIGIZEBR LI 1 ORKTH 2,

rans()
{
int m;
static long n=1;
n=n*(n+1)+1;
/4OAMO, 1 OER Y/ Pimnc<Boa i€
#include <stdio.h> return m;
main() :
! 0.0,0,131,5634,16938,2969,16079,11896,11900,18071,9538,21470,23187,10857,13690,7
int ik 507,2127,21789,26965,24469,15564,11360,16368,12802,9065,5249,30378,1943,15555,31
int ¢; 598,28193,7155,22970,30645,15154,29780,25194,15235,25597,13464,26930,7080,18654,
c=0; 2108,2480,27280,14707,24415,5057,26441,13724,16319,644,131,23157,27066,16215,11
for (i=0;i<300;i++) 46,31581,4429,12504,3917,26354,27415,5604,17242,22546,19798,11418,25310,4826,944
{ 7,9560,13224,11689,32330,25020,8486,1565,25243,32675,19302,25107,18585,12332,271
kerans(); SB,'I5530,22945,23221.17283,16192.19123.3036.30520.2622?,2411,12414.24302.21281,3
it (k<0) 2008,7354,15785,18279,7015,24302,2713,20388,4616,24248,2605,6006,17159,18421,32 1
{ 15,27322,22050,16837,9496,25232,7609,29059,22636,15956,4040,18896,28762,26789,48
k+=32767; 47,9609,18035,10336,24425,11979,2020,32164,13335,4597,7290,10959,8053,31908,2499
kml; 6,27007,7330,26808,31088,19346,17500,13133,28043,18469,20993,32706,26180,29847,1
5502,26292,13705,27014,9122,28931,30184,21455,20603,24267,32142,12690,2807,14955
k=k/16384; 125931,15147,659,14209,25483,30776,2926,24042,15196,153,28486,197,32622,26966,47
printf("%d," k); 29,368,26893,24074,11524,24201,808,25879,22406,3821,26957,20847,11325,10427,2320
if (k==1) 9,24367,15366,21585,24843,31926,5985,2893,19425,16290,11114,9100,16185,1488,1302
4,9773,5825,16991,31520,29326,23750,30381,15658,11597,5431,22360,19098,31559,732
c4ml; 9,7486,20143,2203,23348,636,25414,23463,3004,27505,14815,29705,22184,15291,6294,
13726,262,22327,27433,8070,28547,20229,10232,20252,15727,14977,18687,20225, 10165
} 115434,6366,12818,3046,13117,5072,31340,15151,8009,7350,19566,24925,860,17932,28

printf("¥n");
printf("%d",c);
}

rans()

{

int m;

static long n=1;

n=n*(n+1)+1;

m=n<<8>>16;

}'““"‘ m; #-9 {0, 1} O—KELES (3)
0,0,0,0,0,1,0,0,0,0,1,0,1,1,0,0,0,0,1,1,1,0,0,0,0,0,0,1,0,0,
0,1,0,1,0,0,1,0,1,0,1,0,0,0,0,1,1,0,0,1,0,0,0,1,1,0,1,1,1,0
1,1,1,1,1,0,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,0,0,1,0,1,0,1,0,1
0,1,1,0,0,1,1,1,0,0,1,0,1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,0
0,1,1,1,1,1,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,0,1,1,0,0,1,1,0,1
0,1,1,1,0,0,1,0,0,0,0,0,0,0,0,1,1,1,1,1,0,0,0,1,1,1,0,0,1,0
0,0,0,1,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,0,0,1,0,0,0,1,1,0,1,1
0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,0,0,0,1,1,

146

085,16351,26756,28401,4129,31939,28879,29731,26830,17846,2906,1 3568,4891,1799,96
04,11397,16293,30372,4075,24145,1 2108,13083,3948,22434,31276,13977,6695,1110,886
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