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reach the maximal period, and presents the systamatic mathenatical proof

Abstract: In thispgper, based on the docunent[ 1] it gives the situation,wheremixed linear congruential generaiors
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(L inear Congruential Generator, LCG for short). L elmer
1951 (M ixed LCG,MLCG for short)
dort).
LCG

(Pure M ultiplicative LCG, MLCG for

% =ax,.1 +c(modm)

(n=12, ) (D
r =%, /m
,a (M ultiplier) , ¢ (Incrament) , m (Modulus) , % (Seed); 0<a ¢ X% <m
(1) c>0 ,LCG MLCG c¢=0 ,LCG MLCG
1 ( ) X%, (1) {x}(n=12 ) LCG
2 ( ) LCG {x} , X =% k , d=k d=m,
MLCG  {x} , a c MLCG  {x}
( )

1 albc,  (a b) =1,
ralbc=>bc=ak k Z
(a, b =1> m,n Z

anc+bnc=c

alc

ma+nb=1
anc+nak=c¢, a(mc+nk) =c
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6

alc

2 m m=5352 AP o, z(i=1 ,n),
3 {%} ., ax=2,

X+ =a% + (d-1)c/(a- 1) (modm) k>0

X =a% +(a-1)c/(a-1) (modn) k>0

 ( )

k=0 |,

Xo =% + (& - 1) c/(a- 1) (modm) !

Xt (ke =@y +c(modm) =a[a‘x + (& - 1) c/(a- 1) ] +c(modm) =a"*x + (a"* - a) ¢/ (a- 1) +c(modn)

=a"'x +[ (& -a)/(a-1) +1]c(modm) =& x + (& - 1) c/(a- 1) (modm)

Xy =A% +(a - 1) c/(a- 1) (modn) k=0

. i=0, x =a'% +(a-1)c/(a- 1) (modn) k=0
4  {x} MLCG , dm=p82 A" p(i=12 ,n) o, zt(i=1,2
)5 {xi} MLCG(x,, &, ¢, m;) , d;, X0 =% (modm;), a =a(modm;), ¢ =c(modm;), m;
=g, (j=1, ,n), d=lam(d, ,d), d, ,d,
, m =P 52 =mm,, (m;, my) =1
X, = (ax,., +c)mod(mym,) (1)
(1) % o = (&% .1 tG)mod(m,) (2)
%n = (% n.1 + &) mod(m,) (3)
(1) D%, (modm;) = (&% n.1 +¢)mod(m,), X n =X%,mod(m,).
D%, 0 = X,mod(m,).
d" =1an(d, d,), d =d
CXerd =% (k=0),  Xg (MoOdmy) =x (Modm;), Xy keg =X
d|d
g |d
d” =1lan(d,, d,) |d (4)
DX keg =Xk (K=0),  @X o149 +G (MOdMy) =a X . +q (Modm,).
Xerdy = % 14q; T C(MoOdNm,) =ax., +c(modmim,) =X,  Xerg, =% d|d,.
1 d|d
d|lan(d;, d,) =d’ (5)
4 (5 cd=d =lan(d, o).
,d=1lan(d,, ,d,), d, ,d, .
5 p a zt f 2 x=1(modp ), x# 1(modS **);
X =1(modg **), ¥# 1(modf *?).

x=1(modf ), x# 1(mod§ '),

x=1+g3, q Z qtP
X =(1+g8)° =1+Caf +Cf P + +Cp "+

=148 (1+Gg8 T Oy I g )

a +1

=l+gp Q
Q=1+Cas Tt 4O e T 2

X =1(modg ).
pIC2as t, ,plCy i ApP T plcig
ptQ=1+Cq8 * +C g PPt i
¥# 1(modg *?).
¢ =1(modf '), ¥# 1(modp ?).
(& -1)/(a-1) =0(mod?) o« >1

6 a=1(mod4),
Z=>a=1+2(1+2t) =>a=1(mod2)

ra=3(modd) >a=3+4t t
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2 2 & =1(mod2’)
a8 =(3+4)% =9+24t+16¢ =1+8(1+3t+2f) >
a# 1(mod2")

a =1(mod2*) a =1(mod? **)
a'# 1(mod?)’ ’ af1 -1¢ 1 (modZ *?)

& ' -1=0modd )= -1=kF T K Z = (4 -1 2=k = -1)/2=0(modd)

a=1(mod2) =a- 1=0(mod2)
(& " -1)/2=0(modf) = (d  -1)/(a-1) =0(mod? ).
1 3 ,  MLCG ( d=m)

(1) (em) =1, cm ;
(2) m p a=1(modp);
(3) 4|m, a=1(mod4).

:(Da=1 :

a=1 (2) (3), X =x.,+c(modm) (i=12 )
X =% +ic(modm), X4 =% =>dc=0(modm), m]|dg

(ecm) =1, 1 :mjd, d=m.
(2)a=2 ,

o
2, m 'm=p'p2

52 & p a, z'(i=1, ,n) 4 m
p£2
(2) a=1(modp) :a=1+kp.p >2 k#za@y.q Z°
a=1(modg ), a# 1(modd ') y =1
5 :a =1(modd *'), &% 1(mody %)
, s =1(modf ), & # 1(modf ) w=0
(8” - 1) /(a-1) =0(modf’), (a8 - 1) /(a-1)# O(modf’ ') w=0
(& -1)/(a-1) =0(mod§ ) (6)
3 x =a% +(d-1)c/(a-1) (modn) k=0
% =0 , x%=(a-1)c/(a-1) (modS) k=0
X =% =0=(a’ - 1) ¢/ (a- 1) =0(modp )
(cm) =(cp) =1, 1
(a" - 1) /(a- 1) =0(modg ) (7
(6) (7 cd=
p=20=2 4|p ,
6

Oa
o
1l
3

(& -1 1a-1)= (modd) o >1 (8)
(7) (8) :d=2, d=m
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