43 2 ( ) Vol 43 No. 2
2004 3 ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2004
73 J o o ME A TA H 8 AL
e 5 N 2R A M 2R T A T I Y
T FE
(PLhkFHAHFEAL S EERNE, & 7 1510275
: s HSP (n, h),
Miller-Rabin 1/4 . HSP Cns h) 1/30;
O og, n) s m . s
0157 4 A . 0529-6579 (2004) 02-0025-05
RSA . —1Dh.
) (1) n€HSPQ b .00 . w=1 L=
’ (p, /\ u;)L,», B,' =) /\ L[c N B,' El(mod
’ Miller- 5, 37, 0<<Ji << ui, Da[Bi N\ (pi N Ji)]
Rabin ( MR ) , M-R = 0(mod 1)
/4, ' -
1 (2) neHSP(27b9[) ’ Ui>1, L=
’ (pi NudLiyBi=b/N QX L. . Bi =
1 l(mod n)a HJiv O<J,< U;s ];:[Bl /\ (pz /\
N‘ Z N . /\ Ji )] EO(mOd n); l: 19 29 e m
.alNb=4d;0R NOR, n n €HSPQ, b ,0) b —1=5Bi A
. (p, q) pP-q (p, /\ ul-) — 1 = (Bl — I)Asi (B, )ASI' (B, /\
» logan log n;4 =B 4= p)-Da B N (pi N (ui—1))) =0(mod n)s .
B (mod n) ; Vs ),
2s 2s _ J—
A (x)= sz T, (x)= 2(_ Dix' n n =3(mod 4 n =1(mod
oY e 4) » n =1(mod 4) n =5(mod 8 n
1 nebyrsL ENn—1=2XL,2%V _
=1(mod &) ; :
La l"> 09 b n [} — —
L n =3(mod4) »n =5(mod 8 ,
b =1(mod n) D _
O {on n) A (x) = 0(mod n),
dno<t<<r, - - -
b /\ (2f><L> E_l(mod n) (2) A2 (x) *O(mod l’l), E(x) *O(mod I’l)9 E(x) -

n b h — 2 ’
(. @) n €EHSP(2 b .0) n
€ HSP(2, b , 1).

h=2
1 n . n—1=2"XL, 2N,

r=>0L= (py Nup) (2 Nuy) - (py N w,) Lo,

1< pr< < py m o pi Mo i=
19 27 “tce My M»,‘)ly 1<J<m,sl:(p,
. 2003— 11— 24

(1963 ), s s Email:

0(mod n) n .
MmENCEZm | (n

1 n

— 1),
x" =c(mod n) 3)
¢ = 1(mod n)

3) m n ( m )

1 n se=Etl,m=2st+1E€
Ns=1 m< n; mla—1D 3 m=
2s+1 ,

info @edds, com



26

(O =11,

2s

A )= D1x" =0Gmod n)
=0

2s , xExj(mod n)j= 12,
2 x =xmmod n) (xn = 1), 3)
2 =1,

2s

T,(x)= >, (D% =0Gmod n)
i=0

2s s x =xj (mod n),j = 1,2,
-2, x =x, (modn) (x,, =—1), 3
x; = xj (mod n).
L X 1= DX
Ao, X H1T= DX BGo (D, ().
z="x Liz)= A  x; = x; (mod
n, .
2 — x* (mod
n), 2 log k+2 . 1. 2
[4 2] .
3 n , ¢c€ OR,,
x’ =c(mod n) 4
Xo

(Dn =3(mod4) .+ xo ==+ " (mod n), k =
(n—3) h

(n =5@mod 8) , xp =42 X £ QF 4
FDmod nh k= (n— 58 @
8L log k;+ O

c € OR, (Euler) —
2 € NORn, X0 (1 (s
2 8 log k| X0,
2 n €ENI3 I (n—1),
(D n=3mod4) , k= —3Mh
xo==+ 3" (mod n);
2 n=5mod8 . k= —5h,
xo=42"" % =3+ 3 (mod n)s
-+ X0 Xo s
xi=X—Dh x» = CXo— Db
X, =—x . j=12 5

s x =x; (mod 1) = 1,2)
A(x)= x+x+1 =0(mod n) ;
x =x; mod )G =12 Ti(x)=x—x+
1 =0(mod n)

’ n

L3 |l—1) Al) =0

b

40 (x) = 4x +4x+4= Qx+1) +3 =0,

—3€ QR 3 x =x (mod
MG=12 A =x+x+1=0Gmod n)
; L xj = xt, x = x; (mod
nG=12)

I(x)=x—x+1=0Gmod n)

3 n €ENS I (n—1).

(1 n =3mod 4 . k= h—3Dh
to:iSkH (mod n); + — to
T .
h = (Th— Dbty = Ty—Dh
Xy =+ ((t; V=" (mod n)»
+ Yo, Xo, 4
2 n =5mod8 ., k= (—3RK

to=+12"" X5 QT+ 5 (mod n); + —
to To .
Hn =(h—Dh o =CTi—Dh
xoy =25 X (¢ — !
27+ Gy =47 Gmod n)s
+H-

-+ X0, Xﬁ l;+
(1, )
xi = o+ 01 b,
v = Cxata )b = Getn )b
xi = (x2t6)h
x; = x ,j=1,234 ®)
, n , x =x; (modn) M(x)

=x'+ X+ X+ x+1 =00mod n)

5

x =x; (mod n) (x)=x—x+x—x
+1 EO(I'IlOd n) oj: 17 25 39 40
n , 0<x<n x s
t=(x+x ", 3 ,
2 n , n =3 (mod 4)

n =5 (mod8) ,
A (x) =0(mod n), L(x) =0(mod n)
8L log kO ,
A (x) =0(mod n)s L(x) =0(mod n)
16, log k; +0 (1

HSP

n—1=2XL, 2N,



2

27

r=>0.L= (py Nud) (2 N uy) (oo N ) Lo
p1=3<p, =5 < p, m s Di
Moy i=1,2 - m; =1, 1<j<m,
si= (pi— DR pn<h.
() n€HSP2b,0) ., w=1 L=
(p; N u)dLi,B, =bN L.

D w=1 |, B1 =1(mod n),
A7,0<J, < u,

O  n =3(mod 4 n =5@mod 8) , B,
/\(3/\J1)Exj'+(m0dn),j:1 Jj=2; X
(5 .

@ n=1mod8® .A[B NGNANJD =
0(mod n) ;

2) w=1 ., B> =1(mod n) .,

472, 0< T < us,

O  n =3(mod 4 n =5(mod 8) , Jj
€E(1,234 BNNA)D=x"Gmodn .
¥ (® .

@ n=1mod8) , N[B2NGNA ) =
0(mod n) ;

3) w=1L2<i<m B, =1(mod

n), 7, 0<<J << wis Ai[B[/\ (p[/\Ji)]
=0(mod n) ;
n b h(h>5)
, n € HSP(h, b, 0); D
n € HSPG. b .0); 1,2) n €

HSP(5, b, 0)

() n€HSPQ, b .t) » w=1 L=
(pi N udLuBi=bN QX L).

D w=1 By = 1(mod n)
A7 0<< U< uy,

@  n =3(mod 4)
N BN =x; (mod n), j =1

n =5(mod 8) , Bi
j=2x (&

@ n=1Gmod8 . LB NGNANJ) =

0(mod n) ;

2) w=1 B, = 1(mod n),
A7 0<< o< s

D  n =3(mod 4) n =5(mod 8) , Jj

€{1,23 4 BNGNJ) =x; (modn) .
x (®)

@ n=1mod8 , LB, NGNANJ =
0(mod n) ;

3) i =1.2<i<<m ., Bi = 1(mod

n)s A7, 0<J<<u, L[B N NI
=0(mod n);
no b h(h>5)

, n €EHSP (b , 1); D
n € HSPG3, b , t); 1 2) n €
HSP(5, b 4 1),

3 n , h=2,
n b, n €EHSP(h, b, 0)

t n€HSP,b ,0).
HSP (n, h)
(1 5.6 X x G = 1,2)
X ax G=1,234)

2 n—1=2"XL2%M, r>0L= (N
u)(p2 N w) -Cow N un) Lo, b,0< b
< n, Miller Rabin M R(n, b),

b N\ (Ly)= B, By, b (mod n)y n
3)s “n € HSP (2,
b,0” “n €HSP(2 b ,1),

3) Bo» n €EHSP(2 b ,0)

n €EHSP(2, b , 1) 2 .
n €EHSP(h b ,0) n €EHSP(h, b 4 1)

“p “p ,

xj,x,,xﬁ, X; s m

24 logo n ;0O (1)
2°X (ot N w)(pa N ua) - (pum N
Un ) = no , m

HSP MR 0 Uog n)+ 0 (m X
no) . 0((og n)) .

HSP ,

n ’

K

3 Miller Rabin

, 1< b<<n n
,K*/n

K o < 14
Miller Rabin 1/,

3 n s N=pgs P~ q s
n—1=2XGNuDXGENu)Los p—1,g—1

M

p—1=2"X G ANvi)GSNA v,



28

qilz 2w>< (3 /\ W])(S /\ Wz)lz,
/i <V1.2, [, <W1.2

0<b<n |, 1{2X3 A G+
wi)X SN Gatw)] b n (n €
HSP(5.6',0) 1 € HSP(S, b, ) :

b N (Ly) =1Gmod n)

b N Q" X L) = 1(mod n) (8)

@—Dlka— DX L, X b
®) b ( K )

K = [1+44_;1] Lil,= [%—F%X 4”] il

n—1> ¢n)= p— D(g— 1 =
23N 5 N G)IDQ 3N w5 N (w) ) =
2ﬁv3/\ b F+Fw)s A mt+w)lhb

, Ko QB+1BX 4D <
K <<1[2X3 N (n4+wDX 5 A (b)) mo 23N Gt s A Gt i
1.2, 1
3|p 3|q, S‘p 5|q, [4><3+3]><
K =150, 150. 3N vi—w)X 5N & v—wy)
n=pg p-q b N L) =
Hmod ) b A (Lo =1Gmod p). 1(7<[2><3/\(V1+W1)><5/\ v+ w] !
b A (Ly) =1(mod ¢) 9) 3lp 3lg vitw=1L 5lp 5lqg
N 9) vatw, =1,
b K Ih<<1/2x3x5 =180
Ki = (Wop— DX Loy g— 1) =
(Los 2" X B3 Ny) (5N vyl X n .
(Los 2" X BN w) 5N wily) = {n}
(Los 1) Los 1) < I, X I itill(m:4) ) HSP (n, h)
b A2 X L) = 1(mod n) (K (K ) R
b A QX Ly = 1Gmod p). o ' ( fsP
' — ’ n ’
b N Q2'X L) = 1(mod ¢) (10 s MR " Lo ’ L1100
(10) t<minfvsw)=v ¢ , 50 TSP
(10) b
Ky = (+4+02+ +4"HX X, =
k1 FPEANHSP (n, h) Zrikehd BE
Tah 1 The error rate of pime test HSP (n, /) method
n 1039 111 1271 1387 1891 2101 3281 4033 8911 15841 16531
K- 1 1 1 1 5 1 85 245 5 16 5
K /n 000096 00009 000079 000072 00026 000048 00259 0 061 O 00056 0 0010 O 0003

[J- (
42(5): 15— 18.
[2 [ ] DOUGIASRS. (M. 2
’ . : 92003.
[3 : (M.

), 2003,

» 1957.

14 : : (M.
, 1992,
[5] [ ] Stsve Bureneit, Stephen Paine.
(M. . 2001.

[6] DAMGARD L TLANDROCK P, POMERANCE C. Average
case erwor estimates for the strong probable prime test| C] .

M athematics of Computation, 1993.
( 32 )



32 ( ) 43

( ) , analysig J] . J Biomech, 1999, 32; 1081— 1090.

[ 3] ZENDEHBUDI G R MOAYERI M S. Comparison of
physiological and simple pulsatile flows through stenosed
atteried J| . J Biomech, 1999, 32; 959— 965.

[4 IONGQ XU XY, RAMNARINE K V, et a. Numerca
investigation of physiologically realistic pulsatile flow through
aterial stenosq J]. J Biomech, 2001, 34: 1229— 1242.

[ 5] BERTOLOTTI C, DEPLANO V. Three-dimensional

numerical smulations of flow through a stenosed cownary

analysis of unsteady flows through a stenosiq J| . J Biomech, [6] MOAYERI M S, ZENDEHBUDI G R. Hfects of elastic

1998, 31: 11— 19. property of the wall on flow chamctenstics through arterial

[2] DEPLANO V, SIOUFFI M. Expermental and numerical stenoseq J] . J Biomech 2003 36: 525—535.

study of pulsatile flows though stenosis; Wall shear stress

Effect of the Poiseuille Flow Through the Stenosed Arteries on Wall Shear Stress

LIU Guo taos WANG Xian jus Al Bao quan, LIU Liang gang
(Department of Physics, Sun Yat sen University, Guangzhou 510275, China)

Abstract: Poiseuille flow through the stenosed arteries is analyzed numerically and its effect on the flow field of stenosed
region is studied. The incompressible Navier Stokes equation is adopted to caleulate the flow field, and a finite difference
scheme is used to implement the numerical analysis.

Key words: Poiseuille flow; stenosed artery; wall shear stress; numerical analysis

Accelerating Computation Method for the Hypre strong
Pseudoprime and Prime Tests

WANG Ze hui
(Department of Scientific Computation and Computer Science, Sun Yat sen Univerity, Guangzhou 510275, China )

Abstract: The concept of hyper strong pseudoprime, as well as the corresponding HSP (n, /) prime test algorithm,
is poposed. It can decrease the error rate for the most extensively used prime test Miller Rabin algorithm 1 A 10 1130 for
one sub tlass, which can be repeated fom m times test by increasing O(log, n) times multiplication. Thus,
accelerating prime test method can be established and used to generate lage prime.

Key words: hyper stiong pseudoprime; prime test; squawe of timing complexity; generation of large prime



