RECAMEE NO. 9 2013. 12.3

9 1LXERARN, &I 1REEAN (FEDORIREE), Euler E%

H9.1.1fiTlk, 2F DO 1IRAEFRADO— L (BB 9.1) 2 s 5. 8£9.1.28iT
I, HBE%/\@@@%VE@'@“%%E@I‘EEE (f1H 9.3) DFEHZ RD 7 DITEL .

9.1 FMRER

9.1.1 1RERAD—MMEE, B 1 REAX (PEDRIRER)

Z2EDTDIZ 1 IRE R RO — MR fRIE 2 MRS 5. —fRITIRDIKLT 5.

EE 9.1. mZEZHARE, a, b 2T a0 modm &30 T 5L 1 IREFAN
ar =b modm --- (%)

IR T H D12 D DBEA 7351 ged(a,m) |[bTH O, ZD & E, 1IRGRA () I& mod
m T ged(a,m) lOREESHD. ZTDTRTOMEIL (x) DIFD 1 D% 29 T B L,

$0+2T,

m
xo, To+ — d

d?
L5222 Cd:=ged(a,m) &BX.

[REBR] 4RI T D TR (ROAFEHEE) 23, ARR (x) PWEBEMW 2 2 £ DL IET 5.
ZDeEm| (ax—b) ZD 5, ar —b=my EAT-TEBy PH5. aZ0 mod mIZ&LD,
EIZa# 077205 d>0'Cﬁ)D a/d, m/d 1ZEHTHS. £-T,
a m
(G =) ="

DAADE 2 NI THD. AT, d|b HiTd|bEIKETD. TOLEERT Y
|\0)/T:IE34LJ:D a:no+my0:b%33>kt'§" *5($0, Yo WEET 5. (IL‘(), 1o (& Euclid @
HEREEIZ J:Dﬁié) £oT, arg —b=m(—yo). —yo (FEEZD 5, arg =b mod m &
25, ZDXIIZHERFA (x) 632?55‘%5(%@% 25D,

RIZ, d | b ZKEL TEREX (x) D mod m TOfEZTRTKDD. WEFEHLZZ &
o, GRN (%) 13 2o ZHD. BRI (x) DN OREEEEZ v £T5. TDL X

a:o—i—(d—l)% o (k)

ay =b=axry modm
EhS, m | aly — o) aaé 50T, 7 %( — z0). FIE3.412& Y ged(m/d,a/d) = 1
Ehs, ME3SICED E | (y — z0) 135, WAIZ, y =20 mod %. ZDESIT (x) D

BURIE mod % THE1DIZEES. 0<k<d—1%rT5,

a<x0+k%> :ax0+kgmzaa:05b mod m

P BB g + k% AR () DIRTH 5 Z L Dbh 5. dIHOEEL (+x) HBEFR (x)
DITRTORDOBAFIZIRD. (xx) DHIZ mod m THEEERD 2 DDBENRDH 72T 5.

'a#0 mod m 5, FRERZ/mZIZBNWTa#0. LIRGRXZMHE &1d, 1IN
faz =b, a#0] Zf< 22Tl 530.
%;ﬁm%k 2 BRDFLRIE, m RTTRER 2™ = o ZHBRT LD N7z & E DIRA DRI



Db, a0 =ao+ ko modm LAEBEFhL 0<k<(<d-1)HHorLT
5. %@&%,é%zk% mod m. iof,ﬁ%—k%:mz EARTEB 2 DHD. Z0D
Wiid% m/d THBE L—k=dz. UTeDoT,d|({—k). —HO<l—k<d—-17E»5,
(k12 d OREBTRN. ZREFETHS. DRI dEADBEE () D5 HED 2% mod
m CTAER LD, 1IREFRKX (%) I& mod m T dlDEEZEDZ L¥bh 5. O

R 9.1, WO EEET L.

e gcd(a,m) =1 D& E ged(a,m) =10 72056, EHITIZED 1IRAFKX () IX mod
m TWOH 1{HOEEE D.

ea X modm THHEIX, ERIZLVERN ar =1 mod m DfEEZE DI L THB.

EHO.112&D, 2N ged(a,m) |1, 2F D ged(a,m) =1 DEZIIRHE 5. O
WL O BRI Z R RS

B A, 1RAARX 42 =2 mod 5 ---(x) ZfElT.

[BREB] 4=227T,5FFBEDS, ged(4,5) =20-50 =1 (BHETY > bOEE 4.4(2) (M
H4.4(2). £oT, ARAA (x) X 1EOBEMZ S D (EH 9.1). ENMNSTVDTHRAL
THRERDD. B 21220 TC, 2 =0,1,2,3,4mod 5 DT, TNTNZE (x) DTN
ALTABE, 4-0=0, 4-1 =4mod5, 4-2=8=3mod5, 4-3 =12 = 2mod 5,
4.-4=16=1mod5 &V, KDBMIZ 2 =3mod5 &5, O

B B. 1X&FAN 201z =2 mod 2839 --- () Zf#lT.
[(REG] EE9.1&EICEIIHITEMED.

2839 =201-14+25 (9.1)
201 =25-84+1
25=1-2540

IZ& D, ged(201,2839) = 1. £ o T, AR (x) & 1IHOREMZ £ > (L 9.1).

1=201-25-8 (. (9.2)
— 201 — (2839 — 201 -14)-8 (- (9.1))
=201 - (14 112) —2839 -8 = 201 - 113 — 2839 - 8

A5, 201113 — 1 =2839-8. £ 5T, 201-113 =1 mod 2839. 113 I mod 2839 (2
$% 201 OHIETHS. Lo THRAR (x) DL LT,

r=1zr=113-201z = 113-2 =226 mod 2839
135, O

R C. 1XAFA 1292 =21 mod 1566 --- (x) Zf#iT.

[ARE 5]
1566 = 129 - 12 + 18 (9.3)
120 = 18 - 7+ 3 (9.4)
18=3-6+0



IZ& D, ged(129,1566) = 3. 21 =3 -7 72025, BRIA (x) 1 3EOEBHEEZ L D (EH9.1).

3=129—18-7 (- (9.4))
=129 — (1566 — 129-12)-7 (- (9.3))
=129 (1+84) — 1566 - 7 = 129 - 85 — 1566 - 7

5, 12985 -3 =1566-7. ZOMHAIZ 7 205 L, 129-(85-7) —21 = 1566-72. £ -
T,129-(85-7) =21 mod 1566. ZH T 85 -7 IFAFRN (x) D 1 DDffEL 725, L7zdi->T
TRT ORI,

1 1
rT=85-17, 85-74—?, 85-7+2? mod 1566

THD (EHI.1). O

AR 9.2, AEADEERD BB, WU EEE U2 RHT 2 KKz bZ L
MNH5. WmIEERETHITROSNED, IEXNIWIGEIXL,2,... ERALTHART VS
72D k. O

A7 1RGN T 2 EAREH S IFIRTH 5.

EI 9.2. my, myeN,a1,a2 €Z &3 5. d:=ged(my,ma), M :=lem(my,mg) &5X.
D& SR ALD.

(1) 337 1 AR
- (%)

W% H DO DBEF DML, a1 =as modd 7B THS.

z=a; mod my
T =ay mod mgy

(2) BLAER (x) »WBEHREEZ B ORI, fflZ mod M THELDTHS.

9 mod 15
17  mod 22

[REF 1] 15=3-522=2-1112&D,

(%) RIS

RIS D. ﬁﬁéﬁﬁ‘g

ged(15,22) =2°.3%.59. 11 =1

(EETY Y NOTE 4.4(2)(ME 4.4(2))). £-T, lem(15,22) = 15-22 (EHETIV Y bD
EHE 4.4(3) (M 4.4(3))). L7 o T, AN (x) ITIEBEMPFIEL, 2N0E 1522
ZIEELUTHELDTH D (B 9.2). BLOBGRAAPS 2 =9+15k (k€ Z) & RDT I N
TE%. F208RAADS

9+ 15k =z = 17 mod 22 < 15k = 8 mod 22

ThH?s. 3-15=45=1mod 22 (45 =22-2+ 1) 7205, HHIOERRDOMLIZ 3 % »»
NS
k=3-15k=3-8=24=2mod 22

135, DD k=2+22K (K €Z) b EDLTIENTES. ko<T

@ =9+ 15k =9+ 15(2 + 22k') = 39 + 15 - 224/

SEH 92 Td=ged(my,mg) =12 L7000 EETY Y NOER 7T.1(FEDEIRE
BYDr=2055Th5.




&7, KD ZENERADHIX 2 =39 mod (15-22) TH 5. O

[%Kmm(iﬂﬁuuintétﬁwnﬁﬁ Gauss DHE) [EEHI1] TRAEX D2
ged(15,22) =1, lem(15,22) = 15-22 72526, VAR (%) 12131522 2 k& UTHEL D
DEERIRDPFET . BROIZ 150 +228=1%2H#AFT o, &L TCa=3,8=-2%15%.
(Euclid DHFRIEICE D DPD) 22T

r=9-3-224+17-a 15 = —396 + 765 = 369
eBLE, 15%%ELLT
r=9-(-2)-22+17-3-15=9-(-2)-22=9-1=9 mod 15,
FRRIZ 2 =17Tmod 22 725, K-> TRDBfRIE 2 =369=39mod 15-22 TH 5. O
E#& 9.3. Euler B o : N - N %
o(m) =TT AEm A FOHEREK a Tged(a,m) =1 755 DDMEE

W DEHT D, Z/mZ OBERIRIRF L 1E, m L HWVIZE LB o TRESWSERHa D
;tf%é(&mk%?éﬁﬁ%%ﬁﬂ%ﬁ@ ETHbH5.) LizdioT

o(m) = [Z/mZ DBEFRIRIARFD ME

ThH 5. BRRAEREOESEE m ICET 2 BHEKER L IHEN, LT (Z/m2)* &
#ZNT, p(m) = |(Z/mZL)*). O

9.1.2 ABREEFDER

EETVVNOET28 DN, BREADOEGICET 2 HERVEE (i 9.3) DFEH
,2D7-HizEL.

i 9.3. ARES A, BOITKOMEBEPIIZnfE@T, f: A— B % A6 BANDGHET
5.;®a%m®3o®*#iﬁm FfETH 5.

(1) f S, (2) fIRAE. (3) f IZS N

[GEFR] f A EHH LI f DRFNIPDOEHTHE I 200, &M (1) &M (2) OFEMHENEZ
REIXEWV. A DTRTOILEHNELT ag,a9,...,a, EEFL: A= {ar,a,...,a,}. T
T ay,a,...,ap DOIBED2ODILEHERD LT L. TDLE f OB f(A) X

f(A) = {f(a), faz),..., flan)} C B --- (%)

A

(1) = (2). fR¥EHTHELINETS. EHRIZKD, flar), fla),..., flan) DIBYE
D2ODHbMHELRLD S, B f(A) OIDMEBEEHT nllds. —F B DrmOfifs
n 875, (x) OFLOESIE—HUT f(A) =B %5, ZOLDIZ f ZLHTHS.

(2) = (1). fREEHTHZLINETS. TOLEbe B &35%,b= f(a) A
723 A DIt a WEHAETSD. LzdoTa=a, 2A3HF Tk 1<k<nhdbd Lo
T, b= f(a) = flap) € f(A). WZIZ, B C f(A). () &V HEDAEHFEND B0 5,
B = f(A) 725, B OiOMEEIE n 7206, f(A) OILOMEEE n iZiRd. DED,
f(al), (a2),....flap) DO5BLED2ODILHHRELD. ZHid A DHERD 25C a; # q;
&, fIZX D BOMELRS 250 f(a;) # f(a;) ICEDZEE2ERT S, DRI fITHHNTH
%. O

A, B PERELGDOL E M 9.3 LAMRR I BRI DGELRD DI L% THIALK
II] THEATWS. A, BT nIRTGRT MVERT, f: A — B W AD 5 B ~ORRIE
BEBROGETH L. Thid TFEEGOUGTER] »obrd.



9.2 [IER
BIfE 9.1. m ZHARKE U, a, b ZEHE T 5. a TRESNDEIREZ

a=a+mZ:={x€Z|xr=a modm}
EERDY. RO L zlEND L.

b<=a=>b mod m.

—~~
—_

S~—
I
I

(2) anb=0 <= a#b mod m.

(3) a=0b»D ged(a,m) =122 51X, ged(b,m) =1 L4 5.
(e BETVVNDETE p.2, NS 4~TITEHDERE SR

(4) ged(a,m) = 1 7D ged(b,m) = 1 251X, ged(abym) = 1 &85, DED, a,b €
(Z/mZ)* = ax be (Z/mL)* BEYVILDILhbhb.
(e b BET) Y MOEE4.4(2)(ME 4.4(2) $7213EETY Y NOETE p.2,
EAS a~7TIFEOERE SR

(5) @€ (Z/mZ)* oI, axbEHRT b (Z/mZ)* BIFIET 5.

(6) BARN ac Z/mZIZH LT, a" =1 &7 5 ERE n BT 572513, @ 3BE0EIA
HTH5LERYE,

B 9.2. RO 1IREFRXZHET.
(1) 192 =27mod 35 (2) 111z = 75 mod 321  (3) 133z = 14 mod 889

fBIRE 9.3. r Z 2L EOBEAREE U, my,...,m, Z rEOBERE, a 2L T 5. RERYE.

(1) ged(my,ma) =1, m1 | a 2 mg | a 720X, (myms) |a £785.
(b > b: pitt (FEE) (M v, OME (5.2), (5.1) BLUERTY v MOEE 4.4(2) (1
B 4.4(2)) 2> L BRIZIIARETS. HE2WIIERTY Y FNOTEE 2.5 2fi-TH
EW.)

(2) my,..., mpDIBED2DEHWIHE, POIRTOEFESTE 1 <k<riZ2VWTmyg|a
DD DETEH. ZDEE, (my---my) | a.

EE9.4. r 22 EOBEREE U, my, ..., m, ZrEOBERE, v,y ZEEELT B mq,...,m,
DOIBLED2DLHWIRTHD LIRET S, I3 LT#E6.4(1)IZXD, 2=y mod my---m,
M DAL DT 8D D EA 43 1,

r=y modmy (1<Vk<r)
ks, O

EIRR 9.4. VE 9.4 LIEDRNBD R Z > TIRD 2 IREFXZ T
(1) 22 =3z +10=0mod 20  (2) 2% + 32 + 6 = 0 mod 60

RRE 9.5. 17 CEIZ L 3RD, 13 THDZ L TRD IMDEBETHRADEDERD K.
FIRE 9.6. XD 1 IREFRD TR TOMEZERD &.

N z = 1 mod 11
(1) {x — 170 Eog ;(1) 2){z = 2 mod 13
ro= © r = 3 mod]17



RIRE 9.7. IRDEAN. 1 IREFRNIZMEEZ S ONE S PEZ K.
T 6 mod 15
T

10 mod 21
fEIRE 9.8. Z/6Z D TOM L EOEHARZ WL L. (B8 7.1 Hiz S
BIE 9.9. 1 D6 EIBEURDRTELSZE ug 35, DF 0,

pe:={z€C| =1}
35, MOFIET pe 1& Z/6Z DHEF UHEAEEZ B OESTHD Z L 2miE L
(1) pe DIt% 3 NTKD K.

(2) Rzt
(G1) 1€ pg.  (G2) z,w € pg = 2w € pg. (G3) 2z € pg = 2~* € pe.

(3) /NFT (2) DR (G2) 2 d 212, pug D TORDHEE L %2 58K X1 &.
(4) 2HHEMR f:7/67 — pg ThH > THERED x,y € Z/6Z IZxF LT

flx+y) = f2)f(y)
B EHEDERD L.

fEI8 9.10. Euler FABIDIE p(84), p(1715) & K &.
(v h: BERT)VVMOEES.6 215 ))

BIRE 9.11. m ZHRE L T5. 1UTDEDHHDETHOREN m &b KEL20WHDDIE
BT

(1) +¢(2) + -+ p(m)
ThbILEZRYE.

R 9.12. m >3 D & & Euler BIIDMHE o(m) F WO BME L 705 Z & 2RE.

ERRD Z &3 1 D n RIRBIKDES 1, & n 2IEE T I2RIREES Z/nZ OFITH AL
5.



