gooobon
00 00 (Coooooooono)

1 00dn

O0o0000D,0000000000000,0
0o0o0o0O0O0DD00000000O,0o0on
ooooooooo.
00000000000, 000000000
00000000000 0000000000O
0O,000000.
00000, rand(), CSTOODODOOOODOO
0000O00,000000000000000
0000000000, ,200000,0000
oooooooooog.
0000000000000 0O0Dooooo
0000000000000 rand()d, 0000
0Ooo0ODO0CSTOOOO0O0OOooDoog,n
00000000000D000000 ¢STOO
0o0O0D0000000D0O0Dooo.

2 0ooogo

oooooooog

0000000000, 0000000000
O000000000D00000 (1,1)000 1
000,00000 (1,-1)000 1000000
O000000000000000000000.
000000 n»0000,,000000000
O000.00000,0000 1000000
0000 o0000000000000000.
X,---,X, 000000000, Pr(X; =
1) = Pr(X; =0)=+0000000000
0S8 =09 =>;,,X,0000000000
0 Syp,S1,--. S, 0n0000000D0O0O0
oo.

gbobobobo
y>00dboboooooooboonoboo
goobooo.
goboobooooboobobooobodnn
goboooobo,boobboooboboooooo
goboooooobooooog.
nO00000000O00000,800000¢0
o000 k00000000 P,,000.n00
oood ,000000000000000.

2k 1
P = ugg - uan—ok U2k = ( 2 ) 9%k (1)

gbgbobobobooboboobooootn,
ggoboobbooooobobooooogo
oo.

3 UbOooodn

goboboobooboooboobo 200
go.

rand()

cogogwvoooomnmOoOOOOOOg.

o0o0doo0oO0,0000b0oooooog.
Tptl = ATy + cmod M

a = 1103515245, ¢ = 12345, M = 23!
000 M =23,

CST(Combined Small Twister)

20100, 00000000000000000
J0000000000. 0000o0ooag, O
024100000 ;00022-10000
0000000000000 00000000
ooo.

Tivo = LROT ((xj41 >>7) ® 2i41),9)

&((x; >>12)@x)A (1=0,1,...)

1
a3z asi !

ooo,>>0000000o0o000.
Yi+3 = LROT ((yi+2 >>9) @ yiy2), 17)

(2 >>12) @ 2)B
z = U(yi,25)]L(yi+1, 7) (Z = 0, 1, )

0 1
1
B =
1
b3z b31 e by
000,U00000,L0000000.
CSTOz; @y, O0ODO0O 2993,
4 0000

0000000000000,000 1000
00000,00000 100000000000
0000,00000000000. 00000
0000000000000 500000000
00,(1)000000000000000000
00X?00000,00040?00000.0
00000.0500,0000 x2>9488000
000,50000000000000000
D0000000000o0oo0oooooo.



x’000O0,000000000000000d
000 200,y 000000000000.

x’o0ooooooooao.

m 2
s (0i — E)
X_.Z E;

=1
O;:0000,Pg0O0O0O0O
m:00000 (0000 5)

(2)

gbooooboboo,boooobgoo
0000000000, 20000000. 00
o,gogopogoog.

gbog,0boo0booboobobobobo,on
gbobooobooobooboobooooog.

5 oo

5.1 rand()

00000000 500, 1000, 2000, 500
g,1oo00b0o00ooboon,boooboog
00000000 x200000.

000000 10000(0004,0000 0.05
0000000oooooooon)

0 1:rand) 00000000000 y20

500 1000 2000 ‘ 5000 1000 O

200 | 69.969 | 139.938 | 279.876 699.690 | 1399.380

2'0 | 40.821 | 81.782 | 163.565 408.912 | 817.824

220 | 5302 | 11.760 | 23.586 58.828 | 117.930

230 |20.110 | 40.460 | 75.852 191.746 | 378.762

240 | 7.887 | 13.989 | 25.863 65.855 | 130.993

250
200

4.867 | 8.729 18.464  47.642 | 96.054
11.183 | 18.295 | 23.410  59.762 | 112.989

270
280

1.050 | 2.678 2.129 4.768 10.109
5.672 | 7.757 3.096 10.809 | 22.462

290 | 17.038 | 16.091 5.717 4.903 5.373

2160 | 3.497 2.268 1.918 1.451 2.718

2240 | 1.512 2.720 1.982 6.999 4.227

2300 | 4.000 1.837 3.640 0.214 0.750

gilibg,1ocob0boooooogooonooon
gogbobooooboboooo. oob,bbod
goboobogobooooobg.

gg,s0b0booooboboooooono, o
goboobooboboobooboob. bd
gooooobooooo,boooboboobood
gd, ioootooobooobobbbbbooog.
googobo,1eco0oboobooooboon
gobodgbooooboooboodg.
O00,rand()0D000O0OO 100000000
googobogoboo,oooobooboobonbog
goooooboboobobgoboobonbg
goobooobooo.
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5.2 CST(Combined Small Twister)

rand() 0000, 1000000000 500, 100
g, 2000,5000, 1000000000404,
000000000000000 x?00000.

O0000020000(0004,0000 0.05

O0000000ooooooon)

02 CSTOOO0O0OOODOOOO x20O

500 | 1000 | 2000 | 5000 | 10000
200 | 1.401 | 5.413 | 2.996 | 2.786 | 3.961
280 | 0432 | 1.670 | 4.060 | 6.317 | 4.662
2160 | 0.901 | 1.426 | 2.150 | 2.953 | 2.951
2240 | 4.281 | 1.383 | 3.910 | 2.820 | 3.761
2300 | 4.250 | 4.553 | 2.540 | 1.515 | 3.223
2310 | 2.062 | 2.187 | 1.599 | 5.576 | 3.315

O200,CSTOOOOOOOODOO10000
gooboobooooobob,oq,bbbdago
gobO,b0000o00000000000000O0
ooooog.

O0000,rand()0000000OOOOO
O00D0D00DOO0O00OO0oOOoooDoo, GSTOd
gbobooooobobooboboboobo
goo.

O00,00000rand()000 CSTOOO
gboboooobobooboboboooo
gooag.

6 UOOoogoooo

gboboog,ooboboboooboooooon
000000000000 0000000 rand()
O,0000000000CSTOOOOOOOO
gboobobobgobooboooo,oooon
ODoOooooo cSToooooooog. oo
00,0000000000000, rand()00
000000000 O0DOO cSTOoDoooo
gooobooboooboobooboboon.
oo, goooobooobobooooooo
csTooooOooDbDOo. Oob,00D0O00DO0
gbobooooboboobobobooobo
gboo,gbogabbooobdgd.

g
gbobooopoboogbo,obooooobo
OO0 CSTOOOODODOOOODOOODOoOoDO
gboogoooogoo.

goboo

1] O00000O000O000D0OO0 Dooooo
gooog,booogo, 2002

2 DOO0UO0OO0OO,000000, 1975

3] 0000000000000 Dobooooo,
gbooboog, 1991



