DOoo0ooooooo
Congruence Relation

& Chinese Remainder Theorem

ooooooooood

00 1ab000mO0O000O0000OeO b0 mOO (modulus) 00000 O0ODO (congluent modulo

n) 0000000
a=b (modm)

gooo
oo 1mO0000O0

ooood
atc=b+td

ac = bd
gooooooooooooobooooooooooooooooooooOoooobooboooobooo

oo 2
ac=bc (mod m)

ggogdg
m
=) d ——
¢ (m" <m,c>>

00] (mye)=dic=cd,m=m/d00D00D0
dd(a —b) =m'dk

gooooogoo
d(a—b)=m'k

DDDD(c’,m’):lDDDDa—bD m' 0000000
Oa=b (modm')

[Doooo]
000000000000000000000000000000000

00 3 (a,m)=1000000000
axr =b (mod m) (1)

coooooooo
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[00] (e;m)=1000000
0,a,2a,--- ,(m—1)a (2)

0000000000000 000((2)0000004=j000000a(i—4j)=000004=30000
0000000000000 (?)mOO0D00O00O0ODOODOOOOOD ()OO bO (2)0O0DODOOD
Ubz00000 ¢O00OO0OD0OO0DOODODOOOOOOOODOODO [Doooo)

00 4 (a,m)=d000000000
axr =b (mod m) (3)

00 d000D00OD0OD0O0OOO0OO0OOOOOOOOO0 dOOO0nOgd
[00] a=ddm=m/d0D00O0(3)0
a'de=b (modm'd)

oooo
a'de —b=m'dk

gooon
(a'z—m'k)d="b

00 b0 dOODOO0O0O0O000000=0bdOO00O000
(dx —m'k)d=Vd
dr—mk=1V

oog «z0O
adz=1V (modm) (4)

00000000 30000000000000000 w' 000000000000mO000000000
000(4)000 20(0<z,<m/)00000(3)000000

To,To +m' o +2m’ -+ Jxo + (d— 1)m'(< m'd = m)

0000000 d0000000 [Doooo)

oo
ar =b (mod m)

O0ooooooooo
ar—my=>=

ooobooooooon

00 5 (myn)=100000000000

x=a (mod m)
=b (mod n)

Ood0dmrO0000000000O0O
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{x=a+mt (5)
x=b+nu (6)

gooOoo
a+mt=>b+nu

goboooooboooboo

mt—nu=>b-—a
o0ooooooo0ob—e=A00000000000
mt=A (mod n)
0oooOooooooo(m,n)=10000000000000 t,ODODOO
t=ty+knD00000O

000 (500000000

r = a -+ mtyg+ kmn
gobmn0oooooboobooooboo
x=a+mty (mod mn)

oooo [moooo)

00 6 (my,ma,ms,---,mp)=10000000000

x=a; (mod my)
x=ay (mod ms)

x=as (mod ms)

oo mimems---m,, 0000000000000

[D00]0050000000000000DDO0OO0DODOO
005000 60000000 (Chinese remainder theorem)*'0 0000000000

00 7 (myn) =d,lem(m,n)=100000000000

z=a (modm)
b

(mod n)

1l00000000000000000030000 200050000 300070000 20000000000000000
000000 (2)o000000000000000000D00000000000000000DDDO0ODO0OD0ODODOD0OO
000000000O0O0O0O0oOoO 30500000000000000000000000000000000IDDO (3]0
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gbooooooooboboo
a=b (modd)

0000ooo00!oo00oooooooo

OOo]

{x:a—i—mt (7)
x=b+nu (8)

oooo
a+mt=>b+nu

gbobooboooboo

mt—nu=>b—a

0000000000000 000000000000000000000000000000000 b—a
0d000000C0O00O00000ooUUoU 40000 oUooomoog

a=b (mod d)
000000 4000000000D000O0000000
mt=b—a (mod n)

oo00ooood0000 %DDDDD 100000010000 ¢t 0000

kn
t=to+—00000

000 (7) 00000000

B mty | kmn mtg
r=a-+ ] + ] =a+ d + ki

Oo0l/0o00ooooooooooog
mi
an—t—TO (mod 1)

0000 [DoooOo)

oooo

o0 100000000b00b00b0bobobo0oooooDooDobDOobOobUobo

[0] 0000000000000 000DO0M0DO0O0000ODO0ODO0OO0ODO0ODOOOOO0000O00OO0
o000 s0000000ooooooooooooooog 3hropoooooooooooogoo
coboboooooooooboooobooooooboOooobooOoo

=a (mod 3) 9)
=0 (mod b) (10)
=c¢ (mod7) (11)
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00000000000 b500003x5x7=1056000000000000000000000O0(9)
ooo
r=a+3t (12)

(12)0 (10) 00000
a+3t=0b (mod5)

god

3t=b—a (mod?5)
oo0o 2000

t=2(b—a) (mod5)
oood

t=2(b—a)+5u

00000000 (12)00o0ooo
x = 6b — 5a + 15u (13)

000000 (11)Doboooo
6b —5a+ 15u=c¢ (mod 7)

15u =5a — 6b+ ¢ (mod 7)
u=—-2a+b+c (mod?7)

Ou=-2a+b+c+Tv
00000000 (13)0b0o0ooo

x =6b—>5a+15(—2a+ b+ c+ Tv)
= —35a + 21b + 15¢ + 105v
0 2 = —35a+ 21b+ 15¢ (mod 105)

gooo
x =700+ 210+ 15¢  (mod 105)

gooboboboooooog
(a,b,¢) =(2,3,2)

goobooo

r=70x24+21x3+15x2
=233
=23 (mod 105)

O0000o0ooobogD 100000b0 106600b0boboooboon
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00 8 00000000 (my,me,ms,---,mg) =10000000000

x=a; (modm)
x=ay (mod mo)
x=as (mod ms) (14)

god
Tr = a1M1t1 + a2M2t2 + CL3M3t3 + -4 akMktk (HlOd mimoms- - - mk) (15)

ooooocooon

Mltl =1 (mOd ml)
MQtQ =1 (HlOd mg)
Msts =1 (mod ms)

Miti, =1  (mod my,)

0000O(l5) 00000 (1400000000000 000O (1500000 2000000mMO00O0ODOO

ooo
x=a1 Mty = a1 (mod my)

0000000000000 (15)0 (14)000000000000000000000(14)000 (15)0
0000000000000000000000 60000000000000000000000000O0
00 (1500000000000 0000000
001000000000000000

M, =5x7=35
My;=3x7=21
M;=3x5=15

3B x(-1)=1 (mod 3)

21x1=1 (mod 5)
15x1=1 (mod7)

uo

x = —3ba + 21b+ 15¢  (mod 105)
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1] 0000000000000 20M000000199700
[2] 000000000 WikipedialD <http://ja.wikipedia.org/wiki/>
3] 0000000000000 OO0O<http://jp.encarta.msn.com/>
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