
 
11.5 THEINTEGERS MODULO N

WENOW Focus on one PARTICULAR RELATION E MOD n
EQUIVALENCE MODULO N

TAM For ANY NEIN THE RELATION D I IX y E Kt K X E Y MoDn

i e Ry S X Ey moon

IS AN EQUIVALENCE RELATION ON 7L

Proof REFLEXIVITY AXEL XRx
LET XEK
Since X X O n WE Have n X X AND so X EX Moon

SYMMETRY IX yeah xRy y RxLetXyEX AND
SUPPOSE X EY Mor nThen x y na Ack And so y x n t a ack

THEREFORE

YE X Moon

Transitivity Fxy zeK xRy n yRz x Rz
LetXY te 7L AND SUPPOSE XEy MoD n y Z moon
THEN a bek soot THAT X y na and Y Z nb
Then x z x y ly z na nb nlatb
Swee atb ell This shows n X Z so X E Z MoD n

a

NOTE THE EQUIVALENCERELATION E MOON ON 7L PARTITIONS K INTO

N EQUIVALENCE CLASSES

o I XeK X E 0 moon I 2n R O R Zn
1 I XeK X E 1 Moon I 2n 1 ntl 1 ntl 2ntl
12 XeK X 2 moon I 2n 2 nt2 2 nt 2,2 2 8

n 1 L XeK X E n 1 moon I n 1 1 n 1 Zn 1 3h l

Def THE SEA OF N EQUIVALENCE CLASSES FORMED BY THE EQUIVALENCE RELATION E MoDn ON K

In o 11 123 n i 8

THE INTEGERS MODULO N on K MOD n



ex I MoD 3 Partitions 7L INTO 3 EQUIVALENCE CLASSES o I 2

723 810 11 2 8 8103 1 I I

27 373 14738 ETC

Note THE ELEMENTSOF In AME SETS EQUIVALENCE CLASSES NOT INTEGERS

However THERE IS A SIMPLEWAY TO DEFINE BOTH ADDITION MULTIPLICATION

of ELEMENTS of In

ADDITION DEFINE a b at b

MULTIPLICATION DEFINE a b a b

ex ConsiderTHESET 74,0 810 I 9 8

EAST 2 43 16
2 4 8

Medium 8 6 14 4 WEPREFERTOSTICKWITHSTANDARD

8 6 487 8 REPRESENTATIVES LABELS O N 1

Hans 1256 67397 63 19 153 15
12567167397 161193 1541 14

1WHYDOES THIS Work
Tim Suppose a b e kn

if a la i b bi Then la ab a'b and
b atb la't b

Proof a recall Tim11.1 x y xRy
So To show ab a'b it is enoughto show ab Ea b Moon

Swee a a b b BYdefinition
a Ea moon I be b moon
Titus a a tnx and b b ny for sane XyEkThat is a a'tnx and b b tryThen ab a'tnx b ny a'b't n a'y b'x nxy



Sel z a'y b'x nxy Ek
Then ab a'b nz i.e ab e a'b moon
i 11 FOLLOWS FROM TAM 1.1.1 THAT ab a'b

b HOMEWORK

11.6 RELATIONSBETWEENSETS

PLEASE READTHIS SECTION ONYour OWN

H IS ONLY 1 PAGE


