Lecture 28: Prime and irreducible

Thursday, December 1, 2016 10:02 PM

Let % recoll the defintions of Prime. ond irreducible \'Wk%ers .

Detinition. 0 n€Z>i is called ivreducible #

Vo,beZ , n=ab =).(h———|a\ or n=|bl).

@ Pe 271 is called ?inf e
Ya,beZ, ‘P‘qb = ((‘3 a or ?|b) :
Recoll thdt ne 271 is irreducible # and onlg i® the 0"’8

?osi‘l'l’ve cll‘vfsors o‘e n are 1 (’mc[ n.

Z;i
“Theorem .Vne , N s I'YY'eo‘uci‘ole_ &> N is ?ﬁ‘me,.

+An alermnative coata to Pormulate the above theorem is

Swﬂmse neZ>i. n )'IO\S m'g ‘t’coo (‘)osf"_’l‘ve OII'VI'SOYS
HQ and onla IQ ‘Hﬂe Eo“ooo{ng hoHs Y\lak=> h‘o\ or nlb .

. (=}-) sde o the obove stabement s called Euclid’s lemma .

Prost of Thearem . (=) We ossume n Iis imreducible , and e

l’IO\VE "JO(YYUVﬁ n‘O\lo =>-(n|oL v n|l:>) RS enouahfo?mve

(njab A nka) = nlb.
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Lecture 28: Prime and irreducible

Thursday, December 1, 2016 10:28 PM

ged (an) | a 1__1\ god @y £n F= acJ =1 -
n *0‘ 8&] Co\,n)‘r)
‘Hle onl Tosi{:l‘ve
c‘l\/t'sor:sg 042 n
are 1 and n

n|ab = n|b 53 Comllara 2 .
8CCJCV\,0\)=1
(<) h=ab . Sice nzo, G#o ad bxo; and njob .

Since n (s r‘br*ime_, nlo\ or ﬂlL

Cose 1. nja.

I this cose, as a#o, we have 1< lal - So lallbl<]al.
Thus  |bl<d . Hence [bl=1, cohich fm«‘nln'es N=lal.

Cosed. N|b.
‘B«a o simi\onr‘ araumeyrh as in Cose 1, we %t’:': n=|al .
This theorem is the ke\é resakt in <\>mvfn% c«n%q in‘teaer 1 Qon be

written os chrodchr 0‘?’f‘>ﬁmes in a un(o[ue oooué- o will see

rthie edher m Your alcaebm series or in your number ‘Eheon(} seres .

e 3oy Z ts o unigue factorization domain (UFD).
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Lecture 28: Equations in congruence arithmetic

Thursday, December 1, 2016 10:48 PM

e’d ke 1o solve conﬁruence, equa‘h‘ons:

Q| Fid all the soluttons oF ax= b tmod ). Does it have

o solution ®
Ex Tor n=2 ad b=1; there are oo cases:
G20 or GZ1.
R aéo, then ,’Por‘ ananeZ, Qfxéo—;i, S oxZ4
has no solution .
. a‘;%i/ then ana odd oc s o soluon o ‘Xéj_.
Ex. Tor n=3 ad b=1; there are thre Cases:
2 0, d,0r 2.
.As dbove a=0 has no solitiom . and any in%e«aer of the “form
3k+1 s & solution of x=1.
, Hoco aboud: OL}=‘ 2% In rutional Numbers e write
2x=1 = (L)x =41 = ‘)(:i?.

But here cwe are lookl'ng Por m'_tlff.qﬁ x such that 29(%1.
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Lecture 28: Equations in congruence arithmetic

Friday, December 2, 2016 12:03 AM

As in the rubimal case we lbok for an Zinverse® o 2 mod > .
Moolmlo 3 omg number Conamcﬁ‘f +o 0,1, 2. So we

Con lOoj‘( Jt?ar an nverse Otmanﬂ these. numbers -

o i 2 “Table of lmul'HT\icarl-lbn
0|l 0 O O

il o 1 2
2.02.@

Se 2 is an fhverse o:P- 2 rnocl S. Henee.

mao\ 3 .

2a21 = () (290 = CAYEY
— a2z

So % is o solwhom i® and onI«J R o« is of the form 3k+z.
Ex For no4, bo 1 there are Pour cases: A =0, 1 ,2,3.
As bedore cve can handle the cases of oo and 4 .
Does %L1 have o sofution? (Since 2x—1 i odd,
dfroed; ond so A does NoT have o solockion.)
Next- coe coill prove too lemmas that give oHernative arzaumerrlrs
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Lecture 28: Congruence and gcd

Friday, December 2, 2016 12:17 AM

-ﬁr'u’lis cnse. .

Lemma . tor mn3 neZ+ , O\;: b = %Q:l e,n) = %cd(la,m.

Foo? Lef d =qcd @) ond o, = gcd (byn) . TTo show
dy=d,, # 15 erough o shoeo |4, and d, 14,
(notice that d.>1.) .

By symmebry i is enough o show d |4, -

0z b — TheZ, b= nk+a .

di‘n X-:?di‘r\k-!'(l . o di‘k ano[ O(iln.
d, la

0‘1‘13]:% d, | 9ed b,y =+ d, |d, -
d, |n
In the next lecture , e will use ‘B’ris lemma o ’?fbve—

Euclid’s o\lacm“H\m Por- -I:fmling %ch a-?. 00 l'h"l"&(jﬁm .

Lenma . Hi O\‘XE'o(macJ nY kos N Soiu'[?’lbn, ‘H’\eh

‘aCO‘ ,n) \ b.
(e hove a\modné ‘\Dmcé this [ewma, cohen we o\tScussecl
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Lecture 28: Linear equations in congruence arithmetic

Friday, December 2, 2016 12:26 AM

lincqy- (Dio")han‘l‘lbe equod:lbns.)

?mo'? 042 |emYWOL~ —Fov‘ Some Cn’l' er X, e L\o\\/e O\Q(_L_ L .

SO, L\d H\e. ?mvioms lemma\, cacg\ (Ooc,n) = %cck (\o, n}.

Let ol=ﬁc<4@\,m-ﬁ\en A\q}#?lo\x = dlgcd Gasgny -
dInd U

Hence  d l%Cc[ (b.n). On the other hard gd(b,m \ b.

herelore.  d l b, which means 8cc| (a,n) Uo »
’n 'H\e. nexjc |€C+\AYP_ he O\Si” r‘mr\l’e "H’\e ConVers.
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