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Thursday, September 19 · reflexive :&5& Groom

Homework1 due Tuesday (before closs
· symmetrics =b (mm) bo

Lundm]

· transitive: if Asb turim) and

Definition! Let meIN . Given x,bel , bochmoin)
,
the ESC (mod mir

we say isongment
to b module me (prot : Exercise !
-

o make & =b (modm)
,
if milbal In particular, "congruent Godn)" partitions

Torexample, 5357 (00 23),
& into residue closses (nodmn)-
-

5731 (mi 23). For example, one residue closs /mod 23) is

We collmn the mulus of the congruence . 5
....
-39,16, 7,

30
,
53, ...]

Agenote: Fr other fields , "mod" Every residue close (moins is of the

isa function that returns the r from form 50+mk : ke 3=
the divisionalgorithm. For us,
"Congment(main)"

is o relative that Note: Ab Lurim) if our onlyif

holds for carbin poirs lo,b)
- and b leave the some remainder

when dinded by m .
(Exercise

Indee, is on "equivalence relation" : ↳ important that -37 = -8 .5 +3

di not 37 - -7 .5 + (2) -
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demm: Let MAIN . Suppose bGo We'veseen = (modm) ploys nicely
* Cd (m00m) . Then with +

,
X
-

-

-

But not divisions

*(0) If kIm then b (modk)· E 18 = 28
(mod 10)

but
(1) a +c = bad Cmrom) 25 2 (mad (0]

(2) ac = bd (modm). & 14 (mod 1)-

Prof of (2) : bd-ac = bd-betbe The Truth is more complicated -
- bld-c + clb-x) is o multiple Theorem : X By

(mom)
-

Colors
ofmy Hond onlyif x=Y (mod m.

· # ob Cmdu) and Cd
Lundin

Special cases
the -C = b-d knim)-

·

ox =by
(morxn) Xy (moin]

· If fLX) <LL[X] iso polynomial
· #) Lo, m)= 1

,
then

with intege coficients, our a= blmain,
axay (mom)

) X=y
(moom)

·

then flab = f(b) (mm)-

↳ In particular, if
keiN then

a =
bluin) main)
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Theorem : X Fay
Lion) 12x = 12y (mod 50]

-

of and only ofHond onlyif x=Y (mod m.
X- y

↳mad sal)
Prof S : Suppose &X by (moom) ⑪
Suthat m/Ly *x) =xly-*). X Y

Lar 25).

-> /comily-X) - Questions If =b Lund m)
,

is k
*
= 1 Lumin) ?

Since ou are copies
No : 3 S (mad 3) but

we deduce that comm (y-X) GD$LD (mod 3).

= xey (mass). Definition : Given me IN
,

o

-

complete residue system
(moom) is

# : Suppose xzy Loo com , sothat

(x) = /by -X) -

-set containing exactly one element

from every residue closs
modulom.

Now mlcm/sy-b) , on the
"by-*X

***y Goom. 11
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Examples of complete residue systems· A reduced residue system (mod 12)
module m=Si

is 51
,
5
,

7
,
117-

50
,
1
,
2
,
3
,
43

,
51
,3, 3,4.53 Definition: Given me I, the

5 -4.-2,0, 2, 43 Enter phifienction 4 is the
&

5537,532, 40, 101 , 9999929] cordinality oa reduces residue

Definitions A reduced residue closs system , that is,
-

Lun und is a residue closs Ex+mk=
& P(m) = #515**m : (m) =13 .

123 with Lom) = 1. Isomestotient function).
(Note:# ob Luminis then Exemples ↑(5) =4 , 4(2)

= 4
(0
,
m) = (b

,
m) . )

A reducedresidue system is a set $401 = 100 our in foot

with exactly one element of each k(p) = p
- 1 .

reduced residue closs . Example :
51
,
2
,
3
,
43 o 5 -4, -2, 2,43

~ [537
,
-537

,
101
,
99999293

.
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Lemme Let 50 , -an, Fom3 be Enter'stheorems If (om) = 1,-

reduced residue system (mod m, thes q(m)
= 1 (oom.E

and leto be coprime to m. The Y

& x ,de, ..., Aramis is also a Example : 17 / Lmot 12) ·

Broof Let Sisis---
- Pacis be oreduced residue system Cmod m).

reduced residue system Loo mb; the
Example: 51

,
5
,
7
,
13 RRS God (2)

Yare
, Aramid is also a

(17
,
12) = 1 = 417

,

85
,
119
,
1873

RRS know m
.

The each big is
alsoo RRS (mid 127.

Past Since each it is coprime to m,
congruent to exactly one of (mot mit,
on so the products one congruent

So is each arj . # ar =&r, (main) , Goom) :
then = (mom) Line (m)= 1) 4rz - -- Palm =Larkorz) --- Caracas)
and here ifj . So the only one in

-- amPlat disthat reduced residue closses Since (B--ramus= I, Emaimi.
Groom

,

and so they represent we can conce to get

every reduced residue closs. ⑭ 1 = % (main)
. 1/
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[Algebra side: the some prof shows
that if G is very finite obelian group ,
the #G

S = ei G. ]

Mallory: (Ferrot's little theorem
-If pla, the &P 51 (map).
· For al el

,
= x (mod pr

Mallory : Let Lm) = 1 . Fe,fo with

e=f(mo f(m) , the

deaf Lmd m)-

Po whos suppose Eze .

Write

F e = trisk where KEN· The
k

af = ge+ b(m)k =d((m))
=2 (1)= (mainly


