
Modu l a r A r i t hm e t i c

(Sect ion 1 - 7 )

Recall: Equivalence r e l a t i o n s a n d c l a s s e s

A n equivalence r e l a t i o n o n a s e t 5

i s a subset R o f 5 × 5 s u c h

t ha t i t X , D ) Z E S ,

1 ) ( x , x ) E R

2 ) I f ( x ,g ) E R , t h e n ( y , x ) E R .

3 ) I f ( x , g ) E R and ( y a ) E R ,

t h e n C x i z ) E R .



Usually, w e dispense w i t h t h e

d i rec t product a n d t h i n k o f a n

equivalence r e l a t i o n a s a r e l a t i o n

" ~ " o n 5 s u c h t h a t

i t x l y , -2 E S ,

1 ) x - x (reflexivity)

2 ) I f x n y , t e n y n x

(symmetry)

3 ) I f x v y a n d y v Z ,

t h e n X ~ Z . (transitivity)



I f ' ~ " i s a n equivalence

r e l a t i o n o n a s e t 5 a n d X E S ,

w e deno te t h e equivalence c l a s s

o f × by E x ] ,

[ x ] - {yes I x - y }



T h e M o d u l u s

Let 5 = 2 . L e t N E I N , n z 2 .

We define a n equivalence r e l a t i o n

" ~ " o n 2 b y , i t a , bE2 ,

¥ f µ 5 .
T h e remainder o f A E I , u p o n

d i v i s i o n b y n ,
i s called t h e

modulus o f a E R , a n d i s

denoted b y

a m §



T h i s symbol w i l l
b e u s e d

interchangeably
( fo r t h e m o s t

part) w i t h [ a ] u n d e r

t h i s equivalence r e l a t i o n .



Example: (u s i ng m o d ) L e t n = 7 .

Le t a > 3 8 4 5 .

T h e n

3845=7-(549)t2,

s o

3845=-2 mod 7 .

3 8 4 5 mod 7=-2

i s t h e s a m e statement.


