: ; | N-ZO,%
Primes y e

Def: peN- io0,11} s prime if  the
only psitive faclors oF p ate L & p.

Now-ptime nuwbers ate called composite.

Note: © & L ate veiner plime ner compesie
(\», olef'a‘n.‘-wm)

‘Eﬁme &gomgosiﬁon g -f'aczl-o( Xees

W = Composite
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we wi%\»l- be So(pc:seJ o see Weee different bomg foctor
hees Gsielol Yoo Ssme prime fochrizeton. This iS wot a eincidence

Fondamental Thostem of Adtmerie (FT.A)

(omiqueness of prime factorization S)

V')(é‘N St. >t Hlexpfesswm for ¢ es

e piime o o praJucl' of 4 of wmere pfimes

L9 Uniquevwess vee eer (efers Yo e odlaction
ot primes vied (w/ ¥ o iepetitions cowted )

of we can ask Yhat .H,‘e?f;.‘es oppeaf
non—decieasina otder n Hhe Lachstization

Lewmma :
(¢) & ,bceZ,,
(i) sedlab)=1 |=> alc
(i) albe.

Frooc -

-

@

(= Jstez st -
Bewok 1 ’ t. sat+thb=1 (ml'\iplv} bj_ C)

CSa +cth=cC

(ﬁi):’ a\{:bc but algo a\cas




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz



Hwws al(tbe +cas) alc 0

Exercise: xly & xlz = xl4+2)

\9-“\18 s the Sact we veed ‘o cownclwde Ywne \ast ¥ne ooove.

Lemwo: ( primes &iﬁal‘mo) a Qlodvct wwst dvide cne of twe foctors)
(¢) P 1S pfime |
(&) ¢G.eZ Nign |= ?\“i foc some ¢

(i) plag,--an |
?.‘°—°f—"» We vse e above lemma % Twduction

Bag case: “:.1_
(i) & p\a' o we ae oove

:Enolucl-m' Step:
(IH) ‘o\a,aa_...aK => ?‘ai {for sowe §

Now suppose pla (@2 Rl

€ither
L—’ P \a'gft\ (in whien case wC afc a“’"")

o qcal(p,akﬂ =1 (0uwp)= ?.1,93)

plae,..ay








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































pioof of FToA* froof Ve contadliction
Soﬂ)ose nGZ WaS 3— o‘i%ewl' ptime -('ocl'oti%al'ions

n=
ff-f, nsBs. gp

“ztttamtt , tsfzsmstt

|R8move‘ all pimes common o beth Loctorizarions
( o!.wio‘e oo"') ‘\-o q e +

Pi.Pia""’i.,, = ia?‘,u..g%v

é ?i.l%SK for some %

bt P‘i. '-#ﬁzk Simce we reww.ed all Such
paifs of piimes.

bt WNo plime dlivides ony piime £ to ihserf.

Hiis is o contfadickion hence
ptime faclorizakions arc oniqve t
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L‘sﬁ;_ﬂe‘—m_‘. (300 B.C.E. Eoc\iel)
IE.Q.‘Q!I’_ | '.n‘:vﬁ-\elj wony pfime wuwbers
PM£- (19Y4 \w] contradliction

assome P ' A P, S a complete Vst of

, ...’

ptimes. Define Q= PO,.. 0t 1

Either

\—) Q 3 ?ﬁme (whien is o Coﬂ-\'lac‘ic-\'-‘ov\)

\-’Q has 22 psime Lackors
(0ses Fundamental Theorem of Adinmelk)

Houevec, Yone of ‘he P; lQ Yecavse Ynis
would wply ?; \(Q-?\?ﬂ-?ﬂ) l(l.e. ?;\ 1 ) |
TmpoSS;b‘e

'\‘\nos, 1a ptwme factor of QR whicn does net

appeaf onn ovt \ist,

n ]
not be prime. we $implp. Know Hat

prime $actot wneot c\‘ed-} on ovl
4 whet 4nisS vew pCime 1S

Note: Q #self need

* mvst have Some
ust Ovt proof does wot Sa
only that H+ wmwst exist-)
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g:ﬁ D Revi §'¢go(

Awvother wo+y 1o compute GCOs s \,jos'.mb prime Lacroizotions

Sopposs
aQ 2  a bn

n b, b
a=f 0 .7 Z b=f£%.0
wheie a% bi € N-..-. {o, \,2,...} & Pi al€ plime

mna,b) wmin@ ;) winland,)
Then 364(“/")=P| ?:\ a...P:“ '

3. L
acd(2'3°5%7' £°3%5'7%)= 4°3'5°7" = 504

’
acd (140, 500 ) = qed( 233'5‘, 1453)=.2 5'= 20
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Least Cowwmon Multipies

QC‘W\( a‘)b) 1S Je"ineo! H e Sollow 'o'\j eropec-\-ies

o allowled) E'v\- 1S o wltigle of botn

e b | 2w(ab) AN
# 18 the
- T a\ci Z’ \)\o!. Yhewn ch\(a,b)&ol §3m¢|\¢8+
-’MM3 o
de So

Smlat o ow we can uvse ptime Lackorizationd o
compote GCDs, we can compote \CMs

a
Rem (p'0," 05 " AR

— ?M“(a\‘b.\fﬁqx(aa’ba\ Pde(M,\)“)

\ a P

Theotem: Qb = 3co\(0~,\o\°2cm(a,\>)

Tdeo for wa- :
a=2235,2 X 3
\g=lq33 3col(4,b)=a 3
fem(a,b)= 23572

Al Factors appeal as either max (expaewt) or win(Expenent)










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GCD/LCM  Doaliby

The a(opalen-l’ "opfosﬂ-e“ J‘Qla-‘-'m.ﬂ\:p
shared \"8— Greatest Cowmmon Divisors

and Least Commont Multigles is we

mittant e. M-} are cwp\r\-eal S:m;larlg, vecavse
Cacn , when paifed with Mme vioton of- turaing

atfows afound, Cow %6 vited Yo olefine Me ovher.

This is explamed b}me C.\lm:m} Scwewedve .

"'Ufﬁ.acaﬂ;o:‘u Wx w:‘: wS
oV oUW
a, b e a’\ 9 a' L
Compﬂe
LM Com'v*e
«, compwie Com GeO
acola,b) GCO y
Remlayh)
What  Wagpens when we tuen asfows acoumo] 7
“aoinﬂa} vp
1 G ceatest Cowmwon Divisol
iowoS?R Ioppo site ICOM“L I owosi-l'e
& Least Cowmwmon. M\J“"’Ole
?m‘nh‘nq_
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The CoEcuclidean A\jocﬂ-hvv\

Recall:

T™we Dinsion

The EBuclidean
A\Qon'-l-hm

Compvie:
gcd (&%)

gcol(a,\)) 3c.l(b,r)

Fact: v 'y = 3(.0‘ ("51'3\ 2"""(,"‘3’)

\

T™e Diwvsion

A\}Mﬂhm Twe CoEuclidean
o= Zb o A\%oh'l'hm
Compuie:

o¢rch ¢ | aflem(y,t) Tem(@,%)

meceeve

afewm(y, )
)

R GW\.‘.Q‘ )b )

proof of \ewma :

a% = a,cal(a,\)ﬂcm(a, b= gcd(b.ﬂ Lem(a,b)
bt = gedlb,f)emly,n

AMJM‘_ twese equations we aet

i— %z ~ %cdcb ) Qewi( &, b) =$1cm(¢.‘°)
t = XBr T gepec)feml ) T g

, Muligly oetr Sides by Lewml(o,r)

Now
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