1
a b m a-b m a b m
a b modulom a=b (mod m)
m=20 a=b(modm) < a=>b m=+0
a=b(modm) a-b m
1.1 8=5 (mod 3), = -4 (mod 3), = -4 (mod 2)
8-5=3,2-(-4)=6 3 2-(-49H=6 2 //

11 ab,c,d m

(1) a=a (mod m)
(2)a=b (mod m) = b =a (mod m)
(da=b (modm), b=c (mod m) = a=c (mod m)
a=b (mod m) a+c=b+d (mod m)
(4){ c=d (mod m) :>{ ac = bd (mod m)
(5) k
3 ka = kb (mod m)
a=b (mod m):{ ka = kb (mod km)
(6) n
a=b (mod m)— a" =b" (mod m)

L
(1) a-a=0 0O m a=a (mod m)
(2) a=b (mod m) a-b=um b-a=-um b=a
(mod m)
©)] a-b=um---4 b-c=vm.-- @ a a=b+um @

c=b-vm a-c=((b+um-(b-vm) =(u+v)m a=c (mod m)



a—b=um, c-d=vm
a+c = (b+um)+(d+vm) = (b+d)+(u+v)m
a+c=c+d (mod m)

(4)

a=b+um c=d+vm

(@a+c)—(c+d) = (u+vvim m

ac = (b+um)(d+vm) = bd+ (bv+ud + uvm)m

ac — bd = (bv + ud + uvmm ac—-bd m ac = bd
(mod m)
(5) a—b=um k k(a—hb) = ukm
ka—kb m ka = kb (mod m) ka—kb km
ka = kb (mod km)
a=Db (mod m)
a=b (mod m)
(6) ) 4) a"=b" (mod m) [}
a=b (mod m)
12 a, xy,m a m d
m
ax=ay (mod m)=>XEy(modF)
a m X =Yy (mod m)
ax—ay=sm---d a m d a=ad m=
md (a; my ) d a,dx—a;dy = smyd
d al(X—y) =9 --- Q@ Q@ a; SU1 i
m CYRI S=as @ ay(x-y) = asm
a X—y=smy x=y (mod nmy)
m A m
m]_:T X=y(mOdT) //
1.3 N 9 N 9

N=a,x10"+a,;x10"  +..-+a; x10+ a
Oéajég (ij,l""’n_l)
l1=a,=9



10 =1 (mod 9) 10¢= 1 (mod 9) ay ax 10k = ay
(mod 9) 1
N=a,x10"+a,1x10" +... +a; x 10+ ag
=a,+a, 1+ -+ay+a (mod?9)
N =a,+ap 1+ --+a+a9 (Mod 9) N 9 N =0 (mod 9)
N 9 aht+tap 1 +--+ta+a=0
(mod 9) 9 /]
1
14 7x+9y=1---4d (X y)=(-5-9t, 4+7t) (t )
a mod 7 9y = 1 (mod 7) 9 =2 (mod?7) 2y =1
(mod 7) 4 8y =4 (mod 7) 8=1 (mod 7)
y=4 (mod 7) y=4+1t
X+94+7t)=1 7Xx=-35-9-7t 7 X=-5-9t
(% y)=(-5-9 4+7t)y
2
a m a=mh+r O<r<m (h, r)
h a r ( ) 2
a b m a=b(modm) a-b m
m b m
3
1 mod 9 10 1 mod 9 10 1
’m mh<a<mh+1) h r=a-mh 0<r<m
a=mh+r
Sa=mhy+r;, b=mhy+r; a-b=mhy—hy)+(r1—rp) m(hy—hy) m
a-b m rA—r, m r,,r, m
0Sri<mOZr,<m -Mm<ry{—rp<m ri—r, m

rr—-r,=0 rh=ro



21 2100 13 3
24 =16 =3 (mod 13) 2 2° =6 (mod 13) 2
26 =12 = -1 (mod 13) 2 212 = 1 (mod 13)
2100 — 212><8+4 — (212)8 . 24 = 18 . 3 (mOd 13)
210 = 3 (mod 13) 210 13 3 //
P a p a1 =1 (mod p) (
Fermat ) 22 =1 (mod 13)
Fermat Euler m a=1
(mod m) n
m n N m N n
N mn N
mn
2.2 N 5 3 7 2 N 35
23

N=2(mod7) ---@
ax7 /N=21 (mod35)---8 @x5 5N=10 (mod 35) --- & 3x & -2x 3

= -12 = 23 (mod 35) N 35 23 /]

{NES(modS) e d

mod m
mod m

2.3 XY,Z X+y=27 X,y




X4y =27

mod 3

2 (mod 3)
X,y

X +y?=27> (mod 3) --- 4

t (mod 3)

0

1

-1

t2 (mod 3)

0

1

1

x> =y?> =1 (mod 3)

3

XY

XY

3

Z =2 (mod 3)

/4



