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Abstract
As an essential method of caluculations in number theory, we present the Euclidean algorithm. Furthermore, we present

the Chinese remainder theorem as a means to solve systems of linear congruence equations .
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1. FC&HIZ

P, BERICBVCEETHS, AAOBA L ARRICOV TR,
E&E (2RR)

2O0DEKEA,bICHONT, a—-bimofEErsrltE, atbliimzEL LTCARTHD &0

a=b (modm)

EET.

EH 1.1
a=b (modm), c=d (modm) 72 51X
a+c=b+d (modm)
a—c=b—d (modm)

axc=bxd (modm)

N RIBVASR

*] WmmBARBE ¥ — W
Liberal Arts Education Center, Takanawa Campus,
Associate Professor



KEFRFRIZ I 0T 5 BEABMORE (20D 19) ~rhlEX5 50 B~

KoT, HOREXLZLEDOLHIIZEALLELTH, MBEROMEL L TRELFHIT-ENICRESNLZ &R
MhH. LEER->T, mEAOENSRHEERL/MZ 2, MR HEEAERTHENTES. UTFTDLHI

5.

EE
a (modm) + b (modm) = (a+ b) (modm)
a (modm) —b (modm) = (a —b) (modm)

a (modm) xb (modm) = (a Xxb) (modm)

F7o, E¥a,blzxt LT

ax =b (modm)
DI FEXE, 1 RERAFRAXL V.
AREILTHE, BEGRICBWT, FRICATTRRFED—D2Thbda2—27 Y vy NOHRESE, Z0HEEBEED
EOHERXRREHICOWTREBT 5 VDI,

2. A—92YYvy FOERE

ZOETIE, 2=V y FORERELZOEHAEINTZHAIZHOVWTENDS.

B 2.1
a>b >0%%%, axbTHlolkpizqg, RV %Er, ThbbH
a=bqg+r
ETDH. Tk

(a,b) = (b, r)(= (a —bg, b))
DALY LD,

CTOEMEMBMOVKLTHWDLZ LY, al bom kA (ab)xkdd LR TE 5.
InEa—27 Uy FOAREREEWS.

BiRE 2.1
255 £ 183 0 kA #9%(255,183) %2, =—2 U v FOERELE AL TRD L.
(iR %)
255 =1x183 4+ 72 @

183 =2X 72+ 39 @
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72 =1X39+ 33 -eeem 3

30 =1X33 46 cweeeeen @

33 =5X 6+ 3-ereeeees @

6=2x3
ThodND

(255,183) = 3
BELND.
(fif 25 %)

EH 2.2

a,baBHL+TorLE, albokkaflid=(ab)ix, HLREHxylcksT
d = ax + by

LRTZLENTED.

BIRE 2.2
BIRE 2. 11ICHB T, (255,183) =3 ThirZ b hrotc. WMUEREK X, yITL->T

3 = 255x + 183y

3=33—-5X6G:- V)

@y, 6=39-1x33%DT

@ =33-5x(39—1x33)
=(-5)%X39+6Xx33 - %)
@@L, 33=72—-1%X397%07T
@ =(=5)x39+6x(72—1x39)
=6x72+(=11) X 39 @
@Lv, 39=183—-2X72%4#DT
® =6x72+(—11) x (183 — 2 x 72)

=(—11) x 183 + 28 X 72 -+ -+ @
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Okv, 72=255-1%x183 %o T
@ =(—-11) x 183 + 28 x (255 — 1 x 183)
=28 x 255+ (—39) x 183
L7=2»T

3 =255%28+ 183 x (—39)

EERFTILENTXS.
(i 2 %%
3. HEXFEREE

BN LTea—2 0y FOAERENPOHBONADIMRLE L TRDOEI REHND L.

=

02T
EHE 3.1
1 k& FXax =b (modm) X, b2i(am) =dOHEETHLEEORME L L, TOMOMEEITIM %k

LLTdEThHD. Fic, (am)=10Lx, 201 RKEARXEIMEEL LTEE—>0E b 5.

4l

(am)=1v0tx, ax =1 (modm) OFIZT—BEMICEES. ThE2HORKETE Z2IE, a (modm) o
TIiZhed, Tbb,

a (modm) Xx (modm) =1 (modm)

NP AIRVASN
EH 3.2 (WEXAFRER)

My, My, My %, ED20%EoTHHEVCETHD LS REHE L L X, L KAR IR

x = b, (modm,) (1

x b, (modm,) (2)

x = b, (modmy) (n)

X, M =mym,---m, ZiEL LT, LiZ—20Df%bo.
(FEH)

sl Enrsm, M) =1 (=120 THoHERnbnsb. LinoT, EEHI 1HL

M;f; =1 (modm,;) (i=1,2,--,n)
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i yEKSf, (=12,-,n) BnKkobHN5.
t;=Mf, (i=12,n)
L32e, Mpdmp (J#FDOBETHLND
t; =1 (modm;), ti =0 (modmj) G #1i)
Lo TWVWH I ENRLNL. T ED
byt = b, (modmy), bit; =0 (modmy) (I+#k)
DT
tiby +t,by + -+ tyb, = by (mod my) (k=12,:,n)
THoHNH
X =t by + tyby + -+ t, by

MIODRETH 5.
H LY
y = by (modm,) (D)’

(modm,)  (2)

<
1l
S

[\S}

y = b, (modm,) n)’

TohHniE, M+ 2250 T

x—y =0 (modm,) "
x—y = 0 (modm,) )"
x—y = 0 (modm,) (n)"

EROLN, ThiEx—yn, ED2ok L o THHEWIZHER, Mm,My, - MDOEHTHLZEEEKRLTWVS.
LERST, X =y EI D ORNAHEEM =mmy m, TH O BN 50T, x—y =0 (modM) F72bb
x =y (modM) 20T, 20o0fEx Lyix, Muikt L<T—%T5.

(REPA#)

BIRES. 1
STEINIT2HA AR, TTHEINIESARD, STEINITARDELLEZ KD L.
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HEa ARG RE SR TRT &
x =2 (mod3) (D
x =5 (mod?7) 2)

x =4 (mod 8) 3)
L b, EMHI20EHTORSTEEOEEM> 2 LIt 5 &

M=3Xx7x8=168,
M1=7X8=56,
M, = 3 X 8 = 24,

My =3x7=21

Thsr. +5L3,56)=1, (7,24)=1, (8,21) =1 ZoT, EH31IDL
56fi =1 (mod3), 24f, =1 (mod7), 21f; =1 (mod8)
BT L0 RS, fo, Bk onsZenbnd. KOTHhDE

fi = -1 (mod3), f, = -2 (mod7), f3 =5 (mod38)
Thb., 2T

t1=M1f1=56X(—1)=—56, t2:M2f2:24X(_2):_48, t3:M3f3:21X5:105
LT oL, fRIX

X = t;by + tyb, + t3bg
= (-56) X2+ (—48) x5+ 105 x 4
= —112 — 240 + 420

= 68 (mod 168)
LD,

L7zn>T,x1L68+168k (k € Z) oK TH L.

(fif 25 #¢)

4. BhHhYIC
PEARATHIL, BROBRGBICIBVWTUTOXIICIESND Y.

ZEH 4. 1(Chinese remainder Theorem)

Rzemmste L, L, [, 30 22bHEVIEHTHEAFTA(Ik+ =R (k #1))e+2%. —orx

RofEEON DAy, ay, -+, ay 125 LT



B ]

x = a; (modl;)

(mod I,)

=

I

Q
N

X = a, (modlI,)

T3 oix ERVFMLET D.

EH 4.2
Reammste L, Il [, 320 2 5bEWNCHThrA 77 A (L+[ =R (k #D)):+2. ok
x
R/LNLN-NL)=R/I,®R/ L& - @®R/I,
LD,
BEXR
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