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4-1 Z2(number)

OFA v A

W bEZT a=0), B (JcEZ b = ac) B (%EZ)%_‘ W o | bt 23,

a= b9 Ao (#9E factor, divisor)o]il,
b= a9 Hi4(fZ8k: multiple)o]ct.

tﬂx gtE.
a€EZ, dEZT, J,q.r€EZ a = dg + (& 0=r<d)d W,
g = a div do]il r = a mod do]t}.

atd = q-r T (¢, r)ole} 211,
asS dZ U-e(divides) Z(quotient) ¢, UYHX|(remainder)= ro|C}.

= AXLHModulus Arithmetic)
div, mod: Z x (Z—{0}) — Z= 7Jo|=r}.
+: Z X (Z—1{0}) > Z x Z
a + d = (a div d, a mod d)

vmeZ' mod,: Z — Z, HZ, = {0,1,2, - ,m—1})
o) 5 (modg)V) = 2, (—5) (modg) = 1.
o) (5+3) (mods) = 2, (5 - 3) (modg) = 0.
vmezZt+,, -, Z %X Z — Z,.
Va, b€Z: at,,b = (a+b) (mod,) a-,b % (a-0b) (mody,)
of)) 5+43 = 2, (5+:33) = 0.

A|9® ofye} oA Z,(c Z2) 08 Zo{WAL
VmeZY D, O, Zy X Zy — Zy.
Va, bEZ, a®,b = (a+b) (mod,) a®,b = (a-b) (mody,)
o) 20,0 = 2, 20,0 = 0.
(Col) Va, b€ Z: (a (mod,)) &, (b (mod,)) = (a+b) (mod,,)?
(a (mody)) ®, (b (mody)) = (a - b) (mody,)?
o) (5 mod;)®5(3 mod;) = 230 = 2,
(5 mod;) ©5(3 mods)
A (7, @)% (Z,, ©, ) ZtZF AL (Z, + ) (Z, - )9 homomorphic image?
a}

Y
1 st

1) mod, & LA $59)(unary postfix) FAFAto]C},

2) mod,, & 2% HM&Y(unary prefix) &4 h2 8 H, hla) B, h(b) = h(a+b)olct
3) mod,, & 2% A& (unary prefix) g4 h2 ¥ W, h(a) ©,, h(b) = hla - b)olch.
4) watM 127 33 FR
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