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On Long-Periodization of the Shift-Real Random Number Generator

Hirotake YacucHI

ABSTRACT

We consider a way of long-periodization of the Shift-Real random number generator which is
newly introduced by the author. We give and test the Shift-Real random number generator
which has the period of approximately the fifteenth power of 10.
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type
DblI2 = record
case I2 : Boolean of
True : (L, H : integer);
False : (Dbl : double):
end;
type
SRlpPara = record
p : integer; g : integer; r : integer; s : integer;
a : integer; b : integer; rk : integer; sk : integer;
end;
const {constants for long-periodization}
SRPara : SRlpPara = (p:49933453; g:22801201; r:491377; s:47513;

a:1920000; b:48060000; rk:0; sk:0);
SR2alpha : double = 0.34;

CE222 222223 )
function SR(x:double) : double;
var
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i : integer;
FLLH : DblI2;
begin

FLLH.Dbl:=1;
for i:=1 to 24 do
begin
FLLH.Dbl:=FLLH.Dblxx/i;
FLLH.H:=(FLLH.H and $0007ffff) shl 1; {shifted-mantissa H}
if (FLLH.L and $80000000)<>0 then inc (FLLH.H);
FLLH.L:=(FLLH.L and $£0000000) shl 1; {shifted-mantissa L}
FLLH.H:=FLLH.H or $3££f00000; {set exponent 270}
end;
SR:=FLLH.Dbl;
end;
{xkkrdkhkskx}
function SR2 (x:double) : double;
var
i, g, B : integer;
FLLH : DblI2;
begin
FLLH.Dbl:=SR(X) ;
if ((FLLH.Dbl<1l+SR2alpha) or (FLLH.Dbl>=2-SR2alpha))

then
begin
q:=0;
if (FLLH.L and $80000000)<>0 then inc(q);
B:=1;
for i:=1 to 15 do
begin
if (FLLH.H AND B)<>0 then inc(q):
B:=B+B;
end;
if(g and 3)<>0 then
begin

FLLH.L:=Cardinal (FLLH.L)xor $e0000000;
FLLH.H:=FLLH.H xor $000fffff;
end;
end;
SR2:=FLLH.Dbl;
end;
{kkdedkkkkkk*}
function nextX : double; {compute the next x_i}
var
n , i: integer;
XStep : double;
begin
SRPara.rk:=SRPara.rk+SRPara.r;
if (SRPara.rk>=SRPara.p) then
SRPara.rk:=SRPara.rk-SRPara.p;
SRPara.sk:=SRPara.sk+SRPara.s;
if (SRPara.sk>=SRPara.qg) then
SRPara.sk:=SRPara.sk-SRPara.q;
n:=SRPara.sk+SRPara.a;
if (SRPara.rk<n)then
begin
i:=SRPara.rk;
end
else
begin
i:=SRPara.rk-n;
n:=SRPara.b-SRPara.sk;
end;
n:=n+3;
inc(i);
XStep:=16.0/n; {store in memory}
nextX:=16+XStep*1i;
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end;
{xkkrkrrhrsx}
procedure SRIni (n:double); {set the starting point of x}
var
k, rkD, skD : double;
begin
k:=n;

if (n<0) then k:=-n;
rkD:=SRPara.r* (k-trunc (k/SRPara.p) *SRPara.p) ;
rkD:=rkD-trunc (rkD/SRPara.p) *SRPara.p;
skD:=SRPara.sx (k-trunc(k/SRPara.q) *SRPara.q) ;
skD:=skD-trunc (skD/SRPara.q) *SRPara.q;
SRPara.rk:=trunc(rkD) ;
SRPara.sk:=trunc (skD) ;
if n<0 then
begin
if (SRPara.rk<>0) then SRPara.rk:=SRPara.p-SRPara.rk;
if (SRPara.sk<>0) then SRPara.sk:=SRPara.qg-SRPara.sk;
end;
end;
{*kxkkkkxkx}
function SR2Byt : byte; {generate a 1-byte random number}

var
x : double;
FLLH : DblI2;

begin
X:=nextX(); {store in memory}
FLLH.Dbl:=SR2 (X) ;
SR2Byt:=byte (FLLH.H and $£ff);

end;
{*xxxsxrxrx}
function SR2Dg4 : integer; {generate a 4-digits random number}
var
X, y : double;
begin
x:=nextX(); {store in memory}
Y :=SR2(X) ; {store in memory}
SR2Dg4 : =Trunc (y+*1000000) mod 10000;
end;

(******************************************************}

{*x show 1,138,542,698,477,053 random numbers all ! *x}
procedure TForml.ButtonlClick(Sender: TObject);

var
i, j, SRran : integer;

begin
SRIni(0.0); {from 0.0 to 1138542698477052.0}

{for i:=1 to 49933453 do}
{for j:=1 to 22801201 do}

begin
SRran:=SR2Dg4; {get a 4-digits decimal random number}
{SRran:=SR2Byt;} {get a 1l-byte random number}
Canvas.TextOut (20, 12, IntToStr (SRran));

end;

end;
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