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Chuyén dé ning cao:
[Cai tién cach cai dit] Thuat toan Pollard’s rho

Tac gid: Phan Thanh Hung (PTNK, DHQG TP. HCM)

Gidi thiéu

Cho bai toan sau:

“Cho mét hop sé n, hdy xdc dinh mét wdcsé D cuian saochol < D <n”

Thuat toan
a. THUAT TOAN CHINH (Pollard’s rho)

Thuat toan chi tiét da dugc minh gidi thich va gidi thiéu kha k§ & bai viét trudc. Tuy
nhién minh van sé viét lai cac budc chinh cla thuat toan:
+ Khaitao mot bién x,y, déu mang gia tri ngiu nhién ban dau.
+ KhoitaoD = 1.
4+ L3pchotdikhiD # 1:
w x:=f(x) // rua
= y=f(f()  //thd
* D:=GCD(|x —yl|,n)
£ NE&u D = n — thk lai ham f v&i mdt hang s6 ¢ mai.
+ NEu D # n thita datim dwgc D thoa man.

» Cai dat vao CASIO

Ta can x& ly diéu kién “I3p cho t&i khi D # 1”. Ta c6 thé tao mét bién F cho phép ta
quan ly viéc “cé 13p tiép hay khéng?”. Néu F = 0 thi nghia 1a D # 1 va ta cho dirng
vong |3p. Nhan thay:

{F=0, nfuD—1+#0
F =1, nfuD—-—1=0

Tén goi cta nhitng ham cé dang nhu vay la ham delta Kronecker trong toan roi rac.

Vi D 13 wéc chung 1&n nhat cla hai s6 nguyén duong nén ludn duwong, cu thé D > 1.
Ta c6 thé tan dung diéu doé dé xtr ly diéu kién D = 1 mot cach dé dang ma khong dung
téiham cos  phirc tap nhu truéc.

F=Int(%)=0, oD>1,D€EN

> [*]
F=Int(5)=1, oD=1,D€EN
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Luc nay, néu tiép tuc vong lap, gia tri x,y s& gilt nguyén dé chay ti€p, ta c6 thé xir ly
ching mot cach don gian bang phép gan:

x:=(1—-F)x+Fx

{y ={1-F)x+Fy
Tiép theo, ta can xt ly viéc dirng thuat todn. Ta dirng thuat todn khi 1 < D < n, nghia
la D # 1 VA D # n. Diéu dé twong dwong vdi viéc khong phai (D = 1 hodc D = n)
xay ra. Cu thé: =(D = 1) A=(D =n) = =(D =1V D =n). Néu xét ching |a mét
dai lwgng mang gia trio/1thinghiala(D=1)+(D=n)=0<F+ (D =n) =0.
Nhan thay rang ta c6 thé cd tinh ép may tinh gay 16i dé bao dirng bang cach dua biéu
thirc trén xuéng mau sé clia mot phan sd dé may bao Math ERROR.

Vi D 13 wéc ctia n (tir UCLN) nén ta c6 thé mo phong gid tri boolean ctia D = n bang
kj thuat [*] & trén. Do dé, biéu thirc gitip ta dirng vong I3p 13: 0 = (F + Int (g))

Két hgp nhitng thir & trén, ta cé mot thuat todn hoan chinh cai dugc vao may tinh
Casio fx-580 VN X:

x = OMFD + (1 — F) x RanInt#(2,M — 2) + Fx:
y=0—-F)x+Fy:
C=(1-F)xRanInt#(1,M — 1) + FC:

x=x>+C— Mlnt(le;c):

y=y%+ C—Mlnt(sz—+C):

y=vy2+C— Mlnt(sz—JrC):

D = GCD(|x — y|, M):

F = Int (%)

0+ (F + Int (5))

Gid triban dau: M = s6 n can phan tich, F = 0, cac bién con lai mang gid tri nguyén
khong am tuy y.
Cach dung: Lap da ciu Iénh t&i khi gdp Math ERROR thi dirng, két qua trong bién D.

Lwu y: NEu M 13 sé nguyén td thi thuat toan sé& chay v tan. Pay cling chinh la mét
diém yéu ldn cda thuat toan!

Trang 2




