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o MAEFMNIEMFRFRKX™ = a (modm), HAFm>1,(a,m)=
10

e EX431WmaeZm>1la=>1(am)=1, gEmf—1_
JFMR, WFEHANGFE—1TreZ 0<r <e(m), ff8g" =
a (mod m), ZEEHr¥ AN g NIEFaXiBEmPIfa 2, 12k
indy(a) (Bind(a)) , AW IEEF NS HBOTEL
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fift: HETHIRT A6 A1 EMR, X =0,1,..,¢(41) —1 = 39,
6 (mod 41)R] 15
6°=1,61=6,62=36,63=11,6*=25,6>=27,6°=39,67 =
29,68 =10,6° = 19,619 = 32,611 = 28,612 = 4,613 =24, 6% =
21,61°> = 3,61 = 18,617 = 26,618 = 33,61° = 34,620 = 40,

621 = 35,622 = 5,623 = 30,6%% = 16,62° = 14,6%° = 2,627 =12,
628 =31,6%° = 22,639 =9,631 = 13,632 = 37,633 = 17,63* =
20,63°> = 38,63 = 23,637 = 15,638 = 8,63° =7,
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Blindg(1) = 0,indg(2) = 26,indg(2) = 15,ind;(3) = 15, ind,(4) = 12,
indg(5) = 22,indg(6) = 1,ind,(7) = 39,ind¢(8) = 38,ind,(9) = 30,
ind.(10) = 8,ind¢(11) = 3,ind¢(12) = 27, indg(13) = 31, ind(14) = 25,
ind.(15) = 37,ind.(16) = 24,ind.(17) = 33, ind.(18) = 16, ind.(19) = 9,
ind.(20) = 34, ind.(21) = 14, ind.(22) = 29,ind.(23) = 36, ind(24) = 13,
indg(25) = 4,ind;(26) = 17,ind;(27) = 5,ind¢(28) = 11,ind,(29) = 7,
ind.(30) = 23,ind.(31) = 28,ind.(32) = 10, ind¢(33) = 18,ind¢(34) = 19,
ind.(35) = 21,ind¢(36) = 2,ind(37) = 32,ind(38) = 35,ind(39) = 6,
indg(40) = 20.
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o ®M431¥Kma€eZm>1a=1(am)=1, gemh

—NEWR, HffEr € Z, 189" = a (mod m), Wlr =
ind, (a)(mod @(m))
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EH431%maeZm>1a=>1(am)=1, gefmh
—MNER, EHFfEr € Z, 139" = a (modm), Nir =
indg(a)(mod ¢(m))

EW]: e HoE CATig e = a = g7 (mod m), Wi
ugcp(m)—indg(a)m‘?%gl — gcp(m) — gr+<p(m)—indg(a) (mod m)’

A

HNgRFEMER, hEHE4.1.1%9(m) = ord,(9)|(r +

p(m) —indy(a)), Blr —ind,(a) = 0 (mod @(m)).



Y ERBi AL

&S’ EAST CHINA NORMAL UNIVERSITY

o EH432%mrezZm>10<r<e(m), getEmi—
ANJEAR S T BL g M) B REm 1 48 2R r 1R BT A R B0 A
mB— AR R R




0 2wy

+/  EAST CHINA NORMA ILNI 'ERSITY

o EH432%mrezZm>10<r<e(m), getEmi—
ANJEAR, U DL g N e e Em 1 48 B0 A 1) i B B Rl
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E: A ={a € Zlind,(a) =71}, MEBREg" €A, HAFE
o XMfEEa b €A, HIEHEXH9" =a(modm),g" =
b (mod m), KltHa =b (modm), H—J7H, &b €A,
ST B aliffa = b (modm) , WAHg" =a(modm), [k
tindy(a) =7, #a €A, FIHAREMP—PRRIE, XK
jjgm’l‘%mﬁﬁﬁ/\rﬁ At(g,m) =1, Arl(g",m) =1,
A SRR — ™ fa AR R 2R
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e TH433Wmna €Zm>1n=1,(a,m)=1,i=
1,2,..,n, gEmi)—"PER, Wind,(a,a; - a,) =
ind,(a,) +indgy(ay) + - + indy(a,) (mod p(m)).
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e TH433Wmna €Zm>1n=1,(a,m)=1,i=
1,2,..,n, gEmi)—"PER, Wind,(a,a; - a,) =
ind,(a,) +indgy(ay) + - + indy(a,) (mod p(m)).

wEBe: X =1,2,...,n, &r = indg(a;) MAHa; = g™t (mod m),
Nitta,a, - a, = gttt (mod m), WHE#H4.3.1, r; +

ry + -+ 1, = indgy(aia; - ay) (mod @(m)), &€ HAHIE.
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e TH433Wmna €Zm>1n=1,(a,m)=1,i=
1,2,..,n, gEmi)—"PER, Wind,(a,a; - a,) =
ind,(a,) +indgy(ay) + - + indy(a,) (mod p(m)).

wEBe: X =1,2,...,n, &r = indg(a;) MAHa; = g™t (mod m),
Nitta,a, - a, = gttt (mod m), WHE#H4.3.1, r; +
ry + -+ 1, = indgy(aia; - ay) (mod @(m)), &€ HAHIE.

o W HMNaeZm>1,n=>1,(am)=1, geEmfj—"
JEH, Wind,(a™) = n - indy(a) (mod @(m)).
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e EX432mmnaceZmn>1(am)=1, &HFARK
x™ = a (mod m) B, W a WEMEMRFE R, &lFa
M InIRAEFI 4R
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o ®H434HKmmna€eZmn>1(am)=1, gebmi—
ANERR, MERRX™ = a (mod m) A ffE 24 HAY
(n, e(m))|indy(a), #HFE,

\}

HApE R (n, o(m)).




o ®H434HKmmna€eZmn>1(am)=1, gebmi—
ANERR, MERRX™ = a (mod m) A ffE 24 HAY

(n, e(m))|indy(a), #HFE,

\}

HARHN (1, p(m)).

UERH: SEUE D EM:, x = xo (mod m) NFEIRAX™ =
a (mod m) )iz, )”'J'f'ﬁj‘(xo m) =1, jjgxeT%mﬁ/J*/\f?ﬁ

R

N

WA Fu € Z, 18 x, = g*(mod m),

N

LHzgnu —

a (mod m), HWEM4.3.17] Hnu = ind,(a)(mod ¢(m)), F

LLIA R Hny =

(n, go(m)) lindg(a)-

ind,(a)(mod o(m))HiE, WHEH23.2, A
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FiERE. FA(n e(m))|ind,(a), HEHE2.3.20 %5, [F
RIny = ind;(a)(mod o(m))FE, &y = u (mod p(m)) &
EHIE, Wnu = ind,(a)(mod ¢(m)), WAk € Z, 115
nu = ind,(a) + k- p(m), Hitg™ = gndg(@+keim) -

gnag(@ . (gemhk= gindg(a) = q (mod m), HIFELKRx™ =
a (mod m) A ffx = g* (mod m).




FREFE M. BN (n, o(m))lind, (@), H5EH2.320 %, F4

\ny = indy(a)(mod (M) HME, Wy = u (mod p(m))&E
HIf#E, Wnu = ind,(a)(mod ¢(m)), WHAFEk € Z, #f5nu =
indg(a) + k- go(m), *l[:hgnu — gindg(a)+k-¢(m) _ gindg(a) .
(gPMk= ¢gindg(@) = g (mod m), BIELRRx™ = a (mod m)
Hftx = g* (mod m).

#E—H, H(n,em))|ind, (@B, HEE23.27 %, FR=N

ny = ind,(a)(mod o(m))H (n, o(m) ) M. XFE IR

Uy, Uy € Z, Uy F Uy (mod (m)), HHANH g™ £ g¥2(mod m) ,

A FERAny = indy(a)(mod ¢ (m)) KA [E] T B[R] 42 2
x™ = a (mod m)PIA[FfE, BIPIA[ARNIMEEAESE, AN
(n, (m))-
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o R HMNnaeZmn>1(am)=1, gFEmp—PEIR,
p(m)

NaZAEm Ik P R B R E KM Zalremm) = 1 (mod m) -

UER: HE 43408, [FRHx™ = a (mod m)A = HALE
(n, o(m))lindy(a), 4 HALHord,,(g) = ¢(m) =

p(m) (n,<p(m))|((p(m) ind;(a), HHNA1 =

(n,p(m)) n,@(m))
e(m) . @(m) p(m)
g—(n,(p(m))mdg(a) _ (gindg(a))(n,<p(m)) — a(n,<p(m)) (mod m)o
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o {5 KfFE A x® = 23 (mod 41)

. HEF4.3.4, [FLRx® =23 (mod 41) 624 HALY

(8, p(41))|ind,(23), [

36,

A

H(8,p(41)) = 8, FAFAinds(23) =

B(8, 0 (41))|indg (23) AL, HIRIA KA =
23 (mod 41) Tk -

| lol1l213/4]5]/617]/8]9
O 26 15 12 22 1 39 38 30

8 3 27 31 25 37 24 33 16 9

34 14 29 36 13 4 17/ S5 11 7

10 18 19 21 2 32 35 6
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o {5 KfFFHKx1? = 37 (mod 41)

fit: N(12,0(41)) =4, FHERTinds(37) =32, HEH4.34,
5] 4> Hx1? = 37 (mod 41)H 4Nk

SR AR A A2 201 2indg (x) = indg(37) = 32 (mod 40), L5
3indg(x) = 8 (mod 10), f#1T indg(x) = 6 (mod 10), Kl

12indg(x) = 32 (mod 40) 45 fE Nind g (x) =

6,16,26,36 (mod 40), #x'? = 37 (mod 41) )& & fE Nx = 6°
39,616 = 18,62°¢ = 2,63% = 23 (mod 41).
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o EM435¥%mMaezZm>1,(am)=1, geEmi—"H
R, Nord,, (a) = —2& B, @ REm i R

(p(m),indgy(a))’

%Eﬂ%(cp(m), ind, (a)) =1,
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o EM435¥%mMaezZm>1,(am)=1, geEmi—"H
R, Word,, (a) = —2 _ wE3ii), afdtmit B

(p(m),indg(a))

%Eﬂ%(gﬂ(m), ind, (a)) =1,

UERR: Bovg REEmMER, Frllord,(g) = e(m), MBI
g™ = q (mod m), NIHEH4.1.6, ordny(a) =

indg(a)) — ord (g) A @(m) = g
OTdm(g F ) (ord (g),indg(a)) (<P(m);indg(a))’ Wazefim

2 2 p(m) _ 2 I
RIS B = g (m), 24 FLAX S

(go (m), ind, (a)) =1,
e e L) BEes (IR e
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e El'GamalA$AH %
- WpRe— P RRE, adBpl— ARG, MHLEFEESa, 0<
a<g@(p), WHE=a®(modp), WAHNDP,a p), BHEa
- XHEmM 0 <m<p, WHEHELr, 0<r <o), itHc =
a” (mod p),c, = m- B7(mod p), NWEIN(cy,cr)
- ME X (cy,c2), HEUHY = cf(mod p), R)EitHy', WHE
y'y =1 (mod p), wJaitEm’ =vy'c, (modp), m'RIACHIH .
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ANAm' = y'2 = y'mB" =my'a® =my'cf =my'y =

m (mod p), HO<mm' <p, Fiblm’' = m.
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o EmFHIEHZHREILL —

o el IR HALVETAITAH N 2 B2 1 A T 5 S

fEAFIEAE X7 REAE AR 2 B EE T 2 =R E S, H
T e s2HlETH B
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e Diffie-HellmanZZ£HAZ # P
- Wpre— MREH, afpl—NAREIG, W(p, a)eAISH
(AFIBIEA)
- AEMZx, BIHAEMEy, WATTEX = a*IF KIE%SB, BitHE
Y = aV FFKIZLA
- IBIXfE, BIFHEK = XY, fENMABGERZEH, (8, 3y
&, ATFEK' = Y*ENHIBIEE KI5

o IFHATE: BOHWIUEK = K' = a*Y,
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- BBENLR = M, MR — M ARFICENERIGa.
- EZ o T A BB E N R e, HELAS, i ARG,
- AEZ, P AL R, Zp e RN, I ey, cp)-
- XL (cq, ) MBS, THE I B Som’
o BDR: HHURIS RARALER, @yy,c (), (5)m
e 155 : C/C++E{Python
o fHSKECT SRR




