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CONGRUENCES in Z
Definition and operations in Z/ nZ

I- Definition of CONGRUENCE in Z:
If a and b are Integers, and n is a Natural number : ¥(a;b) € ZxX Z, VneN,

"a is congruent to b modulon"<a=b [n] < a-b=k.n

1. Properties of Congruence :

i. a=b|[n] & aandb have the same Rest in the Euclidian division by n

a=b [n] a+a’ =b+b" [n]
=
a’ =b’ [n] a.a’=b.b’ [n]
iii. VpeN, a=b [n] =a"=b" [n]

“ Congruence is a relationship compatible with Addition and Multiplication”

2. Equivalence relationship : V(a;b) e Z X Z, VneN,
1. Reflexivity : a =a [n]

il. Symetry : b=a [n] & a=>[n]

. a=b [n] _
iii. Transitivity : ) ] =a=c [n]
=c [n

3. Classes of Congruence :

Leta €[0, 1,2, ...(n-1)], then the set {x el, x=a [n]} is noted (7

and is called the CLASS of @« Modulo n.

* Any integer x belongs to one of the n classes modulo #.

« The set of all classes modulo n is noted 7. | nZ.
Example : 7 /67 = {();i;j;j,i;;é} with D ={xeZ, x=2+k.6}
2={2;8;14;20;...;—4;-10;—16;...}

Hence we can say that 2 ® 4:() and 3 ® 2|.= 0



