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Definitiones. Si numerus aliquis, quem moduli nomine denotabimus, duorum numerorum
differentiam metitur, hi secundum illum congrui dicentur, sin minus, incongrui. Priori casu
alteruter numerorum alterius residuum vocatur, posteriori non-residuum. Ita numeri 32, 11
congrui dicentur secundum modulum 7, quippe quorum differentia 21 per 7 dividitur.

Maiorem utilitatem afferret ad calculos contrahendo numeros congruos signo denotare: ad
quod ob insignam inter eos et quantitates aequales analogiam hoc utemur = , modulo
quando ad ambiguitatem evitandam necessarium videbitur clausulis apposito. Exempla
§.1.igitur tali modo exhibentur 32 = 11(mod.7); —19 = +1(mod.5).

(3%):

Definitions. If a certain number, which we will call the modulus, measures the difference of
two numbers, we will call these numbers congruent to the modulus, if not, incongruent. In
the first case one of the two numbers will be called the residue of the other, in the second
case, a non-residue. E.g. 32 and 11 will be called congruent to the modulus 7, because
the difference of these numbers, 21, is divisible by 7. Denoting congruent numbers by a
sign is very useful for abbreviating calculations: thus, because of the analogy with equality
between numbers, we will use as a sign, this sign =, the modulus can be added in brackets

to avoid ambiguity if it is considered necessary. For example §.1. can be written in this way
as 32 = 11(mod.7); —19 = +1(mod.5).
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32 = 11(mod.7); —19 = +1(mod.5).
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% a = bmod m) > TT¥AFEHM a = b(mod — m) :

l.a—b=km
2. a—b=(—k) x (—m)

3. ..a = b(mod —m)

BTvh > BRad R B oh > Sam Bl ER 69 BFAR » —ARMB AR By B B3 o

sz

T & DRI

# a = b(mod m) >

1. £ 0<b<m> Bl b & o H8E m 095 3F & K19 5
2. Z0<b<m: Bl b L a B m G EFER
3%—%<b§%’ﬁ—%§b<%%ﬁb%a%ﬁm%%%ﬁ¢%%o

F18R M 14

MBI AR ARG BE AR > 35 E [Tt R AR 4 F A0 HMIRFIR = RAT7 ) o AT
) TFapl) Z3EBILE - s THF "= Rk =" MAFEHMAE o

— 4% Il i relationfd & 5 18 Bl 14 equivalence relation » 568 B4 AT ZEMH .
1. B4 & 8 R treflexive
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(A). Flerz& B8 k8 : (C). Fler2fRikey
m|(a—a)=0 # a = b(mod m),b = c¢(mod m)
BT VA a = a(mod m) a—b=Fkm,b—c=hm
BT VAR 8 & B R 8y o a—c=a—b+b—c=km+hm=(k+h)m

FTVA a = ¢(mod m)
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# (i) z = a(mod m) ~ 3. ® y=bmodm)* A y—b=km

ii) ¥y = b(mod m) * 21
(i) ( ) 4. y=b+km

r+y = a+ b(mod m) 5 z4y=a+b+(htkm

. @ z=a(modm)’ A x—a=hm 6. (z+y)—(a+b)=(h+k)m

2. x=a+hm 7. PTVA x4y = a+ b(mod m)

o — ki R — A o f FlER Ko Mg Fl 6 e LRl — a3 > AR AGRETY -

4



X

#% = a(mod m) > Bl

r+b=a+ b(mod m)
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r = a(mod m) » 2|

nx = na(mod m)

A& b= b(mod m)
x = a(mod m)

FTvA x4+ b = a+ b(mod m)

c+r+---+rx=a+a+---+a(modm)

#]—: 10 = 3(mod 7)

1000 = 100 x 3 = 300(mod 7)
300 = 6(mod 7)
1000 = 6(mod 7)
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nx = na(mod m)

#l: = 365 = 1(mod 7)

3650 = 10 = 3(mod 7)
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(i) x = a(mod m)
(ii) y = b(mod m) » 21

xr —y=a—b(mod m)

2. W y = b(mod m) °
Hy—b=km>y=b+km

3. z—y=a—-b+(h—k)m>

(z—y) = (a=b) = (h—k)m

1. & z = a(mod m) >
Arx—a=hm>r=a+hm

4. FTVA x —y = a — b(mod m)
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x —b=a—b(mod m)
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(i) x = a(mod m)

i) y = b(mod m) » 21
(i) y = b(mod m) 2. @ y = b(mod m) °

ry = ab(mod m) Ay—b=km>y=b+km

3. xy = ab+ (ak + bh + hkm)m *> zy — ab =
(ak + bh + hkm)m

1. & 2 =a(mod m) °
Hr—a=hm’z=a+hm

4. BFTvA zy = ab(mod m)
dodmik—ik 0 EFIRXERG RE — B R DRAEFRE » % 2= a(mod m) * 2

bxr = ab(mod m)
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eXxTX---xz=axax---xa(modm) PBPz"=a"(mod m)
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% (i) 2 = a(mod m) 1. ®r=a(modm)* A z—a=km:
(ii) d|m > BF d ¥ m > Rl

2.d|m>*H m=qd:

z = a(mod d) 3. v —a=km = (kq)d

4. BTVA > 2 = a(mod d)
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# ca = cb(mod m) > Bl 4. X cm) | cm) (a —b)
— m );)Tl//( —b)
a = b(mod @ m)> (c,m) | (@ —b)
m
A (c,m) B o 2 m BRKRAHH - 5. #a=b(mod Fo0s) ¢
1. ca = cb(mod m) * ca — cb=km 3 % (c,m) =1~ ca=cb(mod m)f| >
c
2. e (a—10b) = k(c, m) a = b(mod m)
3. B —— fo h—— BAA AR
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18 = 48( mod 10) 18 = 51( mod 11)
(2,10) = (3,11) =
18 48 10 18 51 11
9 = 24( mod 5) 6 = 17( mod 11)
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1. AR 31415926 AEEHK 3 ¥R EH] » BA 10 = 1(mod 3) ~ 10" = 1" = 1(mod 3)
31415926:3><107+1><106+4><105+1><104+5><103+9><102+2><101+6
=3x1+1x14+4x14+1x1+5x14+9x1+2x1+6(mod 3)
=34+14+4+1+5+9+2+6=31=%0(mod 3)
W3+1+4+1+54+94+2+6=231 TEEAK 3 %% » T 12455 31415926 TRtk 3 &1k o



2. VAR 31415926 AEEM 9 ¥R EB] » BB 10 = 1(mod 9) ~ 10" = 1" = 1(mod 9)
31415926 =3 x 107 +1 x 106 + 4 x 10° +1 x 10* + 5 x 10* + 9 x 10* + 2 x 10' + 6
=3x14+1x144x1+1x14+5x14+9%x1+4+2x1+6(mod?9)
=3+14+4+1+5+9+2+6=312% 0(mod 9)
34+14+4+14+5+9+2+6=31 FREK 9 ¥k > $ 31415926 T ALK 9 4 o

3. AR 31415926 REHAK 11 BB AS] » BA 10 = —1(mod 11) » 10" = (—1)"(mod 11)

10! = —1(mod 11) ~ 10> = 1(mod 11) ~ 103 = —1(mod 11) ~ - - -

31415926 =3 x 10" +1 x 10° +4 x 10° + 1 x 10* +5 x 103+ 9 x 10> +2 x 10' +6
=3x(-10)+1x14+4x(-1)+1x14+5x(=1)+9x1+4+2x(—1)+6(mod 11)
=-3+1-4+1-54+9-2+6=3%0(mod 11)
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2. & rBBE o x=2n" 6. B & 403 = 3(mod 4) * AT¥A 22 + 9% = 403
z? = 4n? = 0(mod 4) RS
3. o= 0(mod 4) & z = 1(mod 4) ; 7. T T e LBRAR 07 1y = 4m 3 AAER
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a+x=2z+a=0(mod m)
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a) 2+ 3 = 0(mod 5) ¢) 2+ 13 = 0(mod 5)
b) 2+ 8 = 0(mod 5) d) 2+ 18 = 0(mod 5)
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a) 2+ 3 =0(mod 5) ¢) 24 5=0(mod 7)

AL 50 2 B9k AR 3 o AL T2 2 89k AR D ©
b) 2+ 4 = 0(mod 6) d) 246 = 0(mod 8)
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ax = za = a(mod m)
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A& a(km+1) = (km+ 1)a = a(mod m) » FTVA (km + 1) AL m 8 RFEF A > Fl4e:
a) 2x 1=2(mod 5) ¢) 2 x 11 = 2(mod 5)
b) 2 x 6 = 2(mod 5) d) 2416 = 2(mod 5)
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1. 1 x 1= 1(mod 10) » 1~ = 1(mod 10) 3)10/3]6/9]25]8)1]4]7
afofalsl2]6lof4a]s]2]6
2. 3 x 7 =1(mod 10) » 3! = 7(mod 10) slofs[olsfofs]o[5]0]5
3. 7x 3= 1(mod 10) » 7°' = 3(mod 10) 6)0/6/2]8/4/0]6]2,8)4
7ol7[al1i]8]5]2]9]6]3
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1. 1 x1=1(mod5) > 17t = 1(mod 5) 0)0/0]0/0]0
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2. 2x3=1(mod 5) » 27! = 3(mod 5) 2010/2[4]1]3
3. 3x2=1(mod 5) > 37! = 2(mod 5) 5J043 142
afolal3]2]1

4. 4 x 4=1(mod 5) » 47! = 4(mod 5)
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¥ ah+mk = 1(mod m) * ah = 1(mod m)
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Bl 0 R 02T HAE 13 #9JE A AR o 2° = 9(mod 13)
216 = 81 = 3(mod 13)
1. &b 277 & 2 #H > 277 = 100010101, 232 = 9(mod 13)
BkrAF 2 REFHT A 264 = 81 = 3(mod 13)
2! = 2(mod 13) 2128 = 9(mod 13)
22 = 4(mod 13) 2256 = 81 = 3(mod 13)

24 =16 = 3(mod 13)



2. B 2277 = 9UlH4HI6+256 (1104 13) » B 1A 3. BTVA 2277 4% 13 Itk 2 o

2277 = 21 x 2% x 2% % 22%(mod 13)
=2 x 3 x 3 x 3(mod 13)
= 18 x 3(mod 13)
=5 x 3(mod 13)
= 15 = 2(mod 13)
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