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§4.1 FiFARIR

o MFIEH, H(am)=1, WHa?™ =1 (modm). HIt[F

#Ha™ = 1 (mod m)EHE, IBAEHIE/DEBREMEEMT AT X
A R A i 2




§4.1 FiFARIR

o MFIEH, H(am)=1, WHa?™ =1 (modm). HIt[F

#Ha™ = 1 (mod m)EHE, IBAEHIE/DEBREMEEMT AT X
A R A i 2

e EN411WamEFEE, m>1,(a,m) =1, MNiEEFRRKR
a =1 (modm) (4.1)
1) 50/ IEBEE AR N atim B 8k %, 1iefEord,, (a)Bord (a)-
n¥ord,, (a) = e(m), WalEFm) JFAR
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o Wl EmNIEEE, m>2, Word,,(1) =1,o0rd,,(-1) = 2.




©) ErmiAE

&S’ EAST CHINA NORMAL lNl\ ERSITY

o Wl EmANITEEE, m>1, Word,,(1) =1,ord,(-1) = 2.

o 15 1151223456 (;mod 7)

filk: S%ord,(2) =3, H23456 =7818x3+ 2, At
223456 = (23)7818. 22 = 4 (mod 7)
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o Bl itEordy, (@), HHa=12,..,10
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o #litHord;;(a), HHa=12,..,10

| o=l | a=2 | a=3 | a=4 | a=5 | a=6 | a=7 | a=8 | a=9 | a=10_
a*(mod 11) 2 3 4 5 6 1 8 9 10
4 9 5 3 3 5 9 4

a*(mod 11) 8 5 9 4 1 2 6 3
mod 11) s 4 3 9 9 3 4 5

aS(mod 11) 10 K 0 10 10
mod 11) 9 5

a’(mod 11) 7

a¥(mod 11) 3

@(mod 11) 6

#%mod 11) [T ] ENENEN

ey

%
E
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o Bl itEordy, (@), HHa=12,..,10

e, IR ArIT=IrT)
i 2 3 4 5 6 1 8 9 10

3 5 9 4 7 2 6 3

| aS(mod 11) | 9 5 4 3

3 49 5

= ST
AT AR 11 AR EBRT B8N 1,2,5,10, #2210 = o (11) M RIEL.
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e EHM411 maeZt,m>1,n€Z (am)=1, Hxra" =
1 (mod m) ) 78 E 554 2 ord,, (a)|n .
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e EHM411 maeZt,m>1,n€Z (am)=1, Hxra" =
1 (mod m)I R EFM Rordy,(a)|n.

B &2d = ord,(a), WAFfEqr € Z,0<r <d, #18n =

qd + 7o

JeiE s tE: KRdn, Wr =0, Bln=qd, Ha™ = (a?)i=

19 =1 (mod m).

FELEM. KN = a® (ad)
HdgabmP i, HO0<r<d,

-a”" =19.a" = a” (mod m),

A

r =0, Bid|n.
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o W WmaeZt,m>1,(a,m)=1, M4 ord,(a)|p(m) -
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o W WmaeZt,m>1,(a,m)=1, M4 ord,(a)|p(m) -

o P ord,,(a) I, {UELE @(m) KT Ui 2 759 2 (4.1).




€Y LR%EAK

&S’ EAST CHINA NORMAL UNIVERSITY

o B SREBLL7HIIREL




©) ErmiAE

i’ EAST CHINA NORMAL lNl\ ERSITY

o B SREBLL7HIIREL

K HNep(17) = 16K+ 41,2,4,8,16, 5

= 5 (mod 17), 5% = 8 (mod 17),5* = 13 (mod 17),
58 = —1 (mod 17),5'® = 1 (mod 17),

A tord,,(5) =16, HI5ZME17HIER.

=y
A -
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o BH412 EtmaeZt,m>1(am)=1, 4
(i) &b = a (mod m), Word,,(b) = ord,,(a),
(ii) Wa 1 Affa ta = 1 (mod m) ML B 1EFEH, N

ord,,(a™1) = ord,,(a).
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o 15l SRIOFNTAEL 71 VR EL

fitt: KIN39 =5 (mod 17),7 -5 =1 (mod 17), Kt

ord,7(39) = ord,-(7) = ord,-(5) = 16, E139F174#F &
B 17 1) R AR
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o E¥413 EtmaeZt,m>1(am)=1, 4
al,a?, ..., aCrdm @) R AN [E] 4
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o E¥413 EtmaeZt,m>1(am)=1, 4
al,a?, ..., aCrdm @) R AN [E] 4

WER: FRIE:, $al,a?, ..., a®m9m @ 3R m i A [F] 4%
MAAFEL<i<j<ord,(a), H15a' =a’ (mod m), K
m|(aj — ai) =a'(a’'—1), XHAHN(a,m) =1, FrLL
m|(a’~t = 1), Bla/"t =1 (modm), B0 <j—i < ord,,(a),
Hord,,(a)ZatimPIRECr &, e BAFIE.
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e EH414EMacZt,m>1(am)=1, FraEEmiH
R TR E LM at,a?, ..., a?™ Fp—ME m LRI A & .
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e EH414EMacZt,m>1(am)=1, FraEEmiH
R TR E LM at,a?, ..., a?™ Fp—ME m LRI A & .

UERH: SR BN, oyaemmiyJER, He#4.1.3 7 40

al,a?, .., a?MEMFEH AR S, XHEH2.2.6 ] KB AT A
— M EEm I TR AT AR A&




e EH414EMacZt,m>1(am)=1, FraEEmiH
R TR E LM at,a?, ..., a?™ Fp—ME m LRI A & .

Uk Sub B, RoNaRBmP R, e #4.1.3R] K1
al,a?, .., a? M EmFHHEAE S, HEF2.2.6 7 F1E A 18 6
— MM R R R

HuF a4, ENal, a?, ..., a®™ BEmPIRiE £ R, &
e TEmA AR S, LHEKREEREa?(™ = 1 (mod m),
A /N T (m) BIPTE IR AN 2[RRI a™ = 1 (mod m)
At (m)Zatim k%, Blafmit) J5HiR .
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o I RS RBLTIERMR, FTLA{5¥|k = 1,2, ..., 16195 |
FR17H— D RARIR R AR,
51 =5 (mod 17), 5% = 8 (mod 17), 53 = 6 (mod 17),
54 =13 (inod 17), 5° = 14 (mod 17), 5° = 2 (mod 17),
57 =10 (mod 17), 58 = 16 (mod 17), 5° = 12 (mod 17),
510 = 9 (mod 17), 511 = 11 (mod 17), 5% = 4 (mod 17),
513 = 3 (mod 17), 5'* = 15 (mod 17), 51> = 7 (mod 17),
516 =1 (mod 17).

NIRRT

.1 5 6 7 8 9 10 11 12 13 14 15 16

. 6 13 14 2 10 16 12 ' 9 114 3 15 7 1
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o EHM415¥maeZt,m>1,(am)=1kdeZk,d=>0,
Ma® = a* (mod m)M R E A Zd = k (mod ord,,,(a))-
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o EHM415¥maeZt,m>1,(am)=1kdeZk,d=>0,
Ma® = a* (mod m)M R E A Zd = k (mod ord,,,(a))-

WERH: Jeib ., BoNd = k (mod ord,, (a)) » AWikd >k,
A AL HE 7 *&ﬁﬁq, Ff8d =k+q-ord,(a), W Ha? =

k . (aordm(a)) = ak 1= a (mOd m)o
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o EHM415¥maeZt,m>1,(am)=1kdeZk,d=>0,
Ma® = a* (mod m)M R E A Zd = k (mod ord,,,(a))-

WEBH: ik, BoNd = k (mod ord,,(a)) » AWitkd =k,
A AEAE R %&q, fif3d = k + q - ordm(a), B FHa® =
a® - (a°rim@)! = gk . 1 = gk (mod m).

HuknEME, ikd =k, WAFEAEIERES q,r,r < ordy,(a),
ffif5d —k=q-ord,,(a) +7r, Wa*=a%=a*-a"-
(a""dm(a))q =a®.a” (modm), Htm|a*(a" —1), XA
(am) =1, Frbh(ak,m) =1, Fiblm| (@ —1), Bla" =

1 (modm) , NWHord,(a) €@X0<r<ord,(a) JFr=0,
Bld = k (mod ord,,,(a)) -
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o 15 1151223456 (;mod 7)

f#: HTord,(2) =3, H23456 =2 (mod 3), Hit
223456 = 22 = 4 (mod 7).




€Y LR%EAK

&S’ EAST CHINA NORMAL UNIVERSITY

e BH416¥EMaeZt,m>1(am)=1,dNIFHNEE, N
ord,(a?) = oL dm' D

(ordm(a),d)”
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e BH416¥EMaeZt,m>1(am)=1,dNIFHNEE, N

d\ _ ordpy(a)
ordm(a ) ~ (ordm(a),d)”

UEEH. [k j'\jad-ordm(ad) _ (ad)ordm(ad)z 1 (mod m), HEH
41.1, FATHord,(a)|d - ordy,(a?), Fik

ordm,(a) d . d v ordm,(a) d
(ord,(a),d) | (ordm,(a),d) OTdm(a )’ ﬁﬁu(ordm(a),d) |0rdm(a )o

ordm(a) _ordm(a)

B—JH R A (a?)erdm@d= g (rdm@d) =

d d
(ordm(@.d) = (g°Tdm(@Aordm@d= 1 (mod m), HIEF

d ordm,(a) d\ _ ordp(a)
4117 Flord,,(a?)| ord (@D Hitord,,(a%) = ord (@D

aordm(a)-
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2\ 0Td11(2) _ 10 - _
ord{,(2°) = G T B 5, ord{;(3) =

_ 2\ OT'dll(S) _ 5 —_
ordy1(25) = ordy1(5%) = (ordq11(5),2)  (52)

| et la=2 ] a=3 | o=t | a=5 | a=6 | a=7 | =8 | a=9 | a=10
3 4 5 6 7 8 . 10

50

z

4+ 9 s 3 3 5 9 4+ 1IN
8 5 9 4 7 2 6 3

s 4 3 9 9 3 4 >

7 8 6 2

3 9 s

S AR
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o L WmaeZt,m>1, dNIETNEE, aNEmIER,
M a® FytEm B TR AR B 78 B2 & (e (m), d)=1.
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o L WmaeZt,m>1, dNIETNEE, aNEmIER,
M a® FytEm B TR AR B 78 B2 & (e (m), d)=1.

ﬁEEﬁ’ Hﬂﬁf@416ﬂ%ﬂordm(ad)= ord, (a) — p(m) ’ ﬁﬁ

(ordpm(a)d)  (¢(m)d)

a® M EMR, Blordy,(a?) = o(m) M HA K (p(m), d)=1.
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e THM41.7¥mecZt, m>1HEmEFRa, NEmKREL
Rl 2P E eI B o). R, EHe(em) 1T
BEmA EAR .
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o TH41.7EMecZ,m>1HEMEFERa, MM
PR 2T RE eI B () Fallt, EHe(em)1
B P AR .

IR Xﬂi%“\b)%?ﬁmﬁﬁfﬁ%*ﬂé?/w WhIRE L Ne , HE

M4.1.47Hal, a?, ..., a? RS MEm RIS R, KE

ERHd,1<d< go(m) #75 b = a® (mod m), FTLLHIEFE

4.1.6, e = ord,,(b) = ordm(ad) — _rdml@) _ _olm) R

e (ordm(a)d)  (p(m),d)’
= Lm) ’ = ﬁ){ < ! < e,
(p(m),d) — R Ad = > (m) 1<d <e, H

(e,d") = (22 L) =1, BAA @) MR, #)

(p(m),d) " (¢(m),d)
Lo, (M) FIEAT @) Ml (6, ) = 1, EIIEH p(e) P
e ) (LRI TR b IO e 8. H5310, %e = p(m), U
JEH7 9 (@ () M BEm iR
e e L) BEes (IR e
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o i RALL7HIFTAJEIR

fitt: HETEI RIS 17H—NER, XEHNe(17) =16, &
Jt51,53,5°,57,59, 511 513 SIS B 7RI T A IFAE, &ERATA
5,6,14,10,12,11,3,7 A1 70 T & TR AR

.1 5 |6 7/ 8 9 10 11 12 1314 [15 16
. 6 13 14 2 10 16 12 9 11 4 3 15 7 1
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o EH418WmaeZt,m>1(am) =1, em)FItstEs
X Ae(m) = pflpgz pe®, Masem ) JFEAR 24 HAY Y

p(m)

a Pi £1(modm) i=1.2,..,s




€Y 2RWHAY

i’ EAST CHINA NORMAL LNI\ ERSITY

o EH418WmaeZt,m>1(am) =1, em)FItstEs
R Ne(m) = pip, 2 - pgs WadmiP JEAR 2 HAY

p(m)
a Pi #1(modm) i=12,..,s

WERH: Joub e EYE, BRoNa@Bmr— AR, BB
ord,(a) = o(m), SHERZi=1,2,..,5s, @BRH0 <2 <

Pi

p(m)

p(m), Hord,,(a)E XHa Pi %1 (modm).
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FHIEFE S, FHRIE:, BaRRBEMIER, HatimAik
B HNe < p(m), HEH4.1.115e|p(m), ﬁﬁt‘p(m)>1ﬁi'93§§
A, BTAEERAL <j <5, @75 p,| 2, NMAAER S g,

p(m)

ﬁifa(p(m) =q-°pj FEHQO( =qe, W HaPi =al® =
(ae)"— 1 (mod m), '?1%@4%%
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o HEF4.1.8F1EHA1.6E LT REMK FTH JEIR.
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o HEF4.1.8F1EHA1.6E LT REMK FTH JEIR.

o D RELALHIPTAJRIR

fifR1: @(41) =40 =23.5, FHitXa =23,.., BM%Ka® a? L
BE51#41[6)4: 28=10,229=1,38=1,48 = 18,420 = 1,58 =
18,520 = 1,68 = 10,62° = 40, Kt6E&MH411)—NFER, édiﬁ;
Jitip(41) = 40 AR R, 6% ifE41 T A JEAR, 3t
o(p(41) = 164

61 =6,6°=11,6" =29,6° = 19,61 = 28,613 =24,617 = 26,
61° = 34,641 = 35,6%3 =30,6%7 =12,6%° = 22,631 =13,

633 = 17,637 = 15,63° = 7 (mod 41).
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e BH419¥EmMaeZt,m>1(am)=1, abhEEmiE
R, Watimi kB Ad, Wa* AN 2EmP )RR, Hfk =
1,2,...,d o
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e BH419¥EmMaeZt,m>1(am)=1, abhEEmiE
R, Watimi kB Ad, Wa* AN 2EmP )RR, Hfk =
1,2,...,d o

UERA -

A

HNahEmWER, Frbld < o(m), HEH4.1.67]

Flord,(a*) = ﬁ <

d < p(m),

A

Bea* A 2EmE FAR .
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o HEHA1.9R 1S REmAE P FAR I o — M7k,

o D RELALHIPTAJRIR




(s FASFCIIIN‘\NORI\IALLNI\ ERSITY

Q) 2rmi Ll

o M4 19713 RAEMM B FEAR K 55— 5%k
o B RELALHIPTA R

fR2: FH1,2, ..., 0(41) = 40Xe(A1D) M, HiXta =23, ...,
T A4S, I Nord,,(2)=20, M %%+
M22% (mod 41),k = 1,2, ..., 201X 204, HE IS EM1E
2,4,8,16,32,23,5,10,20,40,39,37,33,25,9,18,36,31,21,1; F:K
Bord,;(3) =8, FMMZE3* (mod 41),k = 1,2, ..., 81X 8K,
T E3,9,27,40,38,32,14,1; X H A Wﬁl 6,7,11,12,
13,15,17,19,22,24,26,28,29,30,34,35:x 16 M, KN

ord,;(6) = 40 = @(41), FrLl6EfE41i— N EM, MEHA
o(p(41)) = 16, FrLlix16MEIEHA1 T B .
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o EH4110%m,a,beZ*,m>1(am)=((bm)=1, N
(ordm(a), ord,, (b)) = 134 AL Hord,, (ab) =
ord,,(a)ord,,(b)-
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e E®H4.1.10%m,a,beZt,m>1,(am)=(bm) =1,
(ord,(a), ord,, (b)) = 14 HAL Hord,, (ab) =
ord,,(a)ord,,(b)-

IEEU% %1Eﬂz\g,r$’ aordm(b)ordm(ab) | (aordm(b))ordm(ab),

(1)ordm(ab) (aordm(b))ordm(ab) (bord (b))ordm(ab)

(abOTdm(b))Ordm(ab) ( bOTd (ab))OTdm(b) o 1 (mod m)

Jl

A

ttord,(a)|ord,, (b)ordy,(ab), (ordy(a),ord,(b)) =1, AI

Vlord,,(a)|ord,,(ab). [FIHw]%lord,,(b)|ord,,(ab), X
(ord,,(a),ord, (b)) = 1, H#ord,,(a)ord,,(b)|ord,(ab).

A

N
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jl:jl_ﬁﬁ’ abordm(a)ordm(b) . (aordm(a))ordm(b) .

(bo’"dm(b))ordm(a) =1 (mod m), Kt
ord,,(ab)|ord,,(a)ord,,(b), W ord,(ab) =
ord,,(a)ord,,(b), EMIFIE,

FAE 78 40 ab! [ord,;, (a),0rdy,(b)] — a[ordm(a),ordm(b)] .

plordm(a),ordm(b)] = 1 (mod m), Kt
ord,,(ab)|[ord,,(a),ord,,(b)], XX Nord,,(ab) =
ord,,(a)ord,,(b), ord,,(a) ordm (b)||lord,,(a),ord,,(b)],
HEAMIEord,,(a)ord,,(b) = [ord,,(a), ord,,(b)] -
(ordy,(a),ord,, (b)), FTLLE (ord,,(a),ord,(b)) =1, EHE
ko
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B SRAE7 L) — A JEAR

fift: THE2E 71880 Nord,1(2) = 35, HEREA
ord,1(=1) =2, KHN(Q2,35) =1, Frllord,{(=2) =

ord,;(—1) -ord,;(2) =2-35=70 = @(71), K228 71
[ — D JRAR
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B SRAE7 L) — A JEAR

fift: THE2E 71880 Nord,1(2) = 35, HEREA
ord,1(=1) =2, KHN(Q2,35) =1, Frllord,{(=2) =
ord,;(—1) -ord,;(2) =2-35=70 = @(71), K228 71
P — A AR

SE. FE(=2)19 (=2)1%, (-2)%°= 30,54, —1 (mod 71), [k
=27 1 — AR
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e EH4111¥EMnaeZt,mn>1_>(am)=1, N
(i) #Hm|n, A2Aord,,(a)|ord,(a)
(ii) 5#(m,n) = 1, ILord,,(a) = [ord,,(a),ord,(a)]
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e EH4111¥EMnaeZt,mn>1_>(am)=1, N
(i) #Hm|n, A2Aord,,(a)|ord,(a)
(ii) 5#(m,n) = 1, ILord,,(a) = [ord,,(a),ord,(a)]

EBH: () BNa°T(D) = 1 (mod n), BFlin|(a®" (@ — 1),
YA Amn, Hitm|(@ 4@ —1), Ela° %@ =1 (mod m),

FirLlord,,(a)|ord,(a).
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(i) BARalordm(a)ordn(a)] = 1 (mod m), alomdm(a).ordn(a)] =

1 (mod n), Kitm|(a ordm(@),ordn(@)] 1),

1), XEA@m,n) =1, Pred
mnl(a[ordm(a),ordn(a)] - 1), H[J glordm(a),ordp(a)] = 1 (mod mn) ,
Frllord . (a)|[ordy(a), ord, (a)]-

BT, FRadmn(@) =1 (mod mn), LG qoT4mn(@) =

1 (mod m), a®"4mn(@) = 1 (mod n), ffrllord,,(a)|ord,,(a),

n|(alordm(@.ordn(@] _

ord,(a)|ord,,,(a),

A

lord,,(a), ord, (a)]|ord,,(a), FTLA

Hord,,,(a) = [ord,,(a),ord,(a)].
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1l zl%wdzs@)

fif1:

A

He((28) = 12, Ht4n =1,234612, 55

3" (mod 28), FH—MLn(4.1D)HIn =6, Eﬂjjﬁﬁ?k




©) ErmiAE

i’ EAST CHINA NORMAL lNl\ ERSITY

1l zl%wdzs(@

f#1: K Ne(28) = 12,

A4 n =1,2,3,4,6,12, SHiHE

3™ (mod 28), H—MwEN@GDHIn =6, HINFTK,

f2: HRord,(3) = 2,0rd,(3) = 6, Kl EHH4.1.117] 50
ord,g(3) = [ord,(3),0rd,(3)] = 6.
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o HEW Wp, e MHFIRZRE, aEEE, Word,,(a) =
lord,(a), ord,(a)]-
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%l Wp, g MERIKEE, ae€Zt,n=pqg, (a,n) =11<

e < @p(n), (e,cp(n)) =1, NFHEd e Z,1<d<ord,(a), 1§15
ed = 1 (mod ord,(a)). TMH#H%c=a® (modn), Hc? =

a (mod n).




Q) ermrLs
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%l Wp, g MERIKEE, ae€Zt,n=pqg, (a,n) =11<

e < p(n), (e,cp(n)) =1, NFHEd e Z,1<d<ord,(a), 1§15
ed = 1 (mod ord,(a)). TMH#H%c=a® (modn), Hc? =

a (mod n).

kB
ord,(@)|p(n), X%

A

H(a,n) =1, Fila®™ =1 (modn), [

I

HN(e,p(m)) =1, FrLl(e, ord,(a)) =1,
WO R AR, f£fEd,s € Z,1 < d < ord,(a), fffded +
ord,(a)-s =1, Bled =1 (mod ord,,(a))-

* j'\jaord"(a) =1 (mod n)’ Bt ua—ordn(a)-s - (aordn(a))—sE

1 (mod n), EFc? = gl = gl-ordn(a)s — . g—0rdn(a)s =
a (mod n).
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o it Wm,a € 2+, (a,m) = 1, mikRIEA R m
a1 Ao

Py Dy b5 Mordy,(a) =
lord ai(a),ord _a:(a),...,ord_as(a)]-
P4 p, Pg




i,:-‘g""-s.% é 1 Wf % x~ %

@)  EAST CHINA NORMAL UNIVERSITY

o EM4112¥KmneZt,(mn) =1, NX5mnT =K%
ai, Ay, %Bﬁﬁ%i&a’ /fi’/f%:ordmn(a) —
[ord,,(a,), ord,(a;)]-
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e TH41.12¥EmMneZt, (mn) =1, M 5SmnE E1IEE
ai, Ay, %Bﬁﬁ%i&a’ /fﬁ?%:ordmn(a) —

[ord,,(aq), ord,(az)]-

X = a; (mod m)
= a, (modn)’

HEH %ﬁﬂ%ﬁ@{

N

%(m;n) =1, EE}/J\

TR FIEAMW—M#, 2H Nx =a (mod mn), MHEHHH
M Al Hlord,,(a,) = ord,,(a), ord,(a,) = ord,(a), HHE
M4.1.110] Ford,,,(a) = [ord,,(a),ord,(a)] =

lord,,(a,), ordy(az)]-



i,:-‘g""-s.% é 1 Wf % x~ %
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o EM41.13%&Em,abeZ*, (a,m)=(b,m) =1, N FHFc€
Zt, f¥fford,,(c) = [ord,,(a),ord,,(b)].




A EIUT R
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o EM41.13%&Em,abeZ*, (a,m)=(b,m) =1, N FHFc€
Zt, f15ord, (c) = [ord,,(a), ord,,(b)]-

WEBH: ordy,(a) = pfipd? - pom, ordy, (b) = pPiph? - phn,

Htag; 2,200 =12,...D0,>a;20({=1+1,1+

2, M) DUu=p;ip,2-pt €ZY, V= pﬁf{lpﬁf;z ---p,f" eEZ,

M (u,v) = 1,ulord,,(a),v|ord,,(b), [ord,,(a),ord,,(b)] = uv ,
Fi4s = Z9m@ ¢ 74— dmb) o 7 o gspt e z+, il
u

%

R sy . ordpy(a)  ordp(a) —
EH4.1.67] Ford,,(a®) = @S = s =W |7 2 AT

ord,,(bt) = v, HHEM4.1.10, F N v) =1, KHik
ord,,(c) = ord,,(a’bh?) = ord,,,(a%)ord,,(b*) = uv =
lord,,(a), ord,,(b)].




§4.2 [RIRTFIERIFM

o EH421¥%meZt, NMEmEFREHHAN M =2,4,p% 2p%,
Hp TR, aeZt,



§4.2 [RIRTFIERIFM

o TFHA421KmeZr, NMEmAEMRYHAHm =24, p% 2p%,
Hep NaGE, aeZt.

\|

o B LE2IJEAR, 324 ER, SEfeEMR, 2289
JFAR o




§4.2 [RIRTFIERIFM

o EM421¥meZt, NEMERERYHNYmMm =24,p% 2p%,
Hep hE R, aeZt,

o B LE2MJEAR, 324 ER, 325 EMR, 2289
JFAR o

o PIFE8TIRMR, PI5TIRIR
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o EMA22 KNp NERE, NAFERpH) R
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o EMA22 KNp NERE, NAFERpH) R

k] @e = [ord, (1), ord,(2), ...,ord,(p — 1)], W& H
4.1.13, fFfEgeZ™, ﬁf:ford (g) =e, MEFA1IHELATH
elo(p). H—HM, Xa=12..,p—1, #HHa® =

gloTdp(1),0rdp(2),...ordy(p-1)] — (aordp(a))kalE 1ka = 1 (mod p), H

Eljka _ [ordp(1),0rdp(2),...,ordp(p—l)] E Z+, % Jﬂjlﬁ,lé%ﬁxe _

ordy(a)
1 (modp)&/bFp Z 17M%, Klite>p—1=0(p), tlle=p—
1, BlgNEpHIJEAR .
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o EM423 Kp NERE ghEpHIEHRE, Wgk(g +p)HDH
— NP2 B JFEAR .




Q) ermrLs

l VERSITY

o EMA23Wp ATERE, ghtplIEIE, NWgM(g +p)+HFH
— N2 I AR

UER: AR ord,(g+p) =ord,(g) =p—1, KItHEH4.1.11,
H (p — Dlord,2(g), XK Nord,2(g)le(®@*) =p(p—1), Kt
ord,2(g) =p—18p( — 1), [FEA Hord,2(g+p) =p —
18p(p — 1), %Pordpz (g) =p(p-—-1), )U'Jgaljyﬁj%pzﬁﬁﬁ*ﬁo e
ord,2(g) # p(p —1), MAord,(g) =p—1, HigP~! =

1 (mod p%), HT(g,p)=1, LH:HT(g + p)p 1= gp-1 4

(p— Dpg?™? =1-pgP~? £ 1 (mod p?), Hlord,2(g+p) #p—
1, Frblord,.(g+p) =p—1), R(g+ p)%*ﬁpzﬁﬁﬁ*ﬁo
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o 17 RFL16811FFE FER .
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o 15 RFL16811FFE FER .

fif: RIN1681 = 412, FHETEIFI62E411— N EMR, N H
EHA42 30 H68E 6 + 41 = 471 Ex*0 £ 1 (mod 412K
AT ER, K640 = 143 £ 1 (mod 41%), 47%° =

1518 # 1 (mod 412), K64 7E ER1681H]JFEAR

Hdi Fitie (1681 HIfai b Tl AR RIS, 643 PiAk 168 1HI T A i
R, Lo(e(1681)) = 6404 .
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o EHM424BpATEE, a =2, ghBP*MIEHR, Wgetip®
AR o
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o EHM424BpATEE, a =2, ghBP*MIEHR, Wgetip®
AR o

IERH: EHAERANTER S a = 2, #EEu, € Z,p tuy, F15
gP Y =y pal 41, HSL b, Yo =20, HEF4.2.30FH
B %1gP~1 =1 (mod p) Hg?P™1 £ 1 (mod p?), ZEWHSL. WY
a =k > 20, ST, BlgP e =y pk=1 + 1Hp tuy
ML pIX T 15

g?" D = 1 4 ypk 4+ upktt (x)
Heu€Z, Bupy, =u+up, WHgP @D =14uy,,,p"H
DY Uy LEVRANAL

]




€Y 2RWHAY
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Wordye(g) =d, MAd|lep*) =p*(p-1)Hg? =

1 (mod p*), Hikg® =1 (modp?), Frllp(p —1) = ord,z(g)|d,
FiblifffEreZ,2<r<a, #f8d =p" 1 (p—1), H® T4,
U1 " +1=gP PV =1 (mod p®), HHurs1 € 2,0t Upyq)

Blu,,1p" =0 (mod p%), XHENptu,.p, Br=>a, #r=a,
R g " p® B SR AR
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o {5l RKH2825761 11—/ NFEIR.
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e 15l RKH2825761 1 — IR

fii: [A~N2825761 = 41%, HHFTHIFN6MAT7H EA412 1 R

MR, NI ER4.240] 50, ENIHEEEA14 ) )EAR, Blefi47
# R A282576 111 JEAR
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o ﬁfiéLZS iﬁp?’]‘f%’f%&’ a =2, g?’jﬁ‘;p“%@*@, Wgﬂl
(g + pO)TLH — P2 2p I JRAR .




a>2, ghEp*IIEMR, N gHn
(g + pO)HDAH — N 2p* 1 AR .

WEBH: K Ap NEZREL, Frblgfl (g + p®) HH HANE —1M&EE
S H Na, HTgAEp*HMIEIR, (g, p) = 1Eord a(g) =
ord,a(g +p%) =d = (%), BHitord,«(a) = K Nare

3@5& Frll(a, 2p*) =1,

ordya(a)|ord,pa(a), XI[E

e 4.1, 11_I’ﬁld =
Nord,,e(a)|e(2p®) =

P2 =d, Hitordy,e(a) =d, ElaB2p* i J5ER
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o 1l R#E5651522 1] — /N JEAR
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o 1l R#E5651522 1] — /N JEAR

fifd: [RIN5651522 = 2 - 414, HRTHIEI6F147 48 R4 141 R
R, NIHEH4.2.5074%0, 47F16 + 41% = 28257674 21
56515221 JEAR
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p(2%)

o EMA26WaNTH, a=3, Ma z =a?"" =1 (mod2%).
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p(2%)

o EFA2.6 WaNTH, a=3, Ma z =a?"" =1 (mod2%).

UERH: HECEHNE . Ma = 30, KoNav@rdh, NI EREK,
fif3a = 2k +1, Filla®® " =a? = (2k +1)2=4k(k+1)+1=

1 (mod23). #Ma=s=30, &, BHa?" =1 (mod 25),
WAL B R, f153q% =1 +u5 25, Y¥ag=s+10f, ¥ =
(@? )%= (14 uy - 25) 2= 1+ ug - 2571 + 225 = 1 (mod 25*1), 45
WAL
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EHA2. 1000 SSiE R o, HeH4.2.2-4.2.50 4], m =

p%, 2p%, a = 10, (FAEBRmMWEMR, HBEEEE, L2200 )R
R, 3ZMARER, 4m = 2,4, p% 2p%, fEfEMEmM KRR
FAEDEYE, SmPbsES A Im = 2%p ' py? - pg s, HA
s, 20,ay,a; .., 05 2 1, MEE ESmB R a, HEKHE
HE H1a?®i ) =1 (mod piai), Hi=1.2..5, Ha?® =

1 (mod 2), a®?® =1 (mod 4) HHEr42.65, Ha > 30,

0% . (p(2%) a=12 -

a z =1(mod2%), 21=1 29 Fa ¥ NHa® =
\ 2

1 (mod 29),
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%e =[1,0(p;"), (), - (D], WEHRA
= 1 (mod 2%)

= 1 (mod p; %)
= 1 (mod p, ?)

A

La® =1 (mod pe°)

Atta® =1 (mod m), FrblFordy,(a)le, FNFEEREmM HJER,
WALIPLE a 1813 ord (@) = p(m) = 929Dy -+ (Ps*) »
Fﬁur,qo(pfl),co(pgz), @ P ER Hr = (2%), Hit=
eQRN W la <2, H—HH, #s=2, FAR2e(p;?) 2le(py?)
Fillo(pit), o(py 2 ) REE, s <1, Hs=1a =21, KHH
2lo(pg?), 2|0 (2%) = 2, Hito(p ), o RHAEZE, HMmA AR
21,2220 . p% 21 . pUUX ARG, ASHMELE.




