lecture 8 - ¢s280 fall 1999

lec & e9/3/99
DIVISIoN CF |NTEGERS

T Va,d eZ d>o ':"',qu.,*:
—

ot <d

A=dg+ &

PROGE  ASSUNE a>0, Fom SIMPUSITY
o sad THERE EXISTS TWE FiRST

SINCE
fda  SucH THAT ar..q ca gfg!,ﬂ}.af'
Ler 'c-.sﬂ-cp.! , THEN q"%‘**";

't <d
UMQUENSSS: SUPPOSE  Q:=dg st =dp + 2
0= P{f?.‘ft] *@1"“&)
(s-2)4= &%, B |Ge-q,)el [=|gepld

‘a-af I=
| %,- tal 2. = ;mlf“'
THEREFMRE G271 ) %= % | o — DIVIDENT
- [BPUoTIENT
¢ = REMANDER

L

CoMmpesITE:! ?;1 AND F 1S NET A PRIME.,

FuNDAMENTAL THEoREM OF ARITHHMETIC.
ANY INTEGER > | 15 A UNITUE PRODLET

CF TRIHES
30=23% 88 - 3-3-11=3
loo= Z2.6€ =« 2:6" 1ol = et

Th A CoMPOSITE h HS A PRINE DWiSoR 4[n
ook, N HAS A FACRR a4 |<a<h
h=ab = b=l Ir BeTh abmdu
Teen  ab>Thfn =u, THERERRE asTuvhei
SUTPOSE a £ Tu, ANY PRIME Divisok pora:
Pla x alh => Pln
pea £fh = ?5?&"

Cororth®y. 101 ts 4 PRIME, SeE [faT< )
ANB 7,3, F.T)(M!

-7

ExAMpLEs:  a=1T A=3 =2 g=F, =2
1= 3.5+2
az-17, ds3 = ?.=-§, 2=/
=17=3(-6)+ |
def a,beZ ,ato, a DwmEs b =
—_—
deeZ b:ae (als)
Urservr oe b
MULTIPLE OF Q
ExdupLes 3|12 17|11 BuT wer =52

alb A ale => al(bie

A%zl A ay=c = afesy) 5M+ﬂ3- ke

alb =7 albe alb s ble =5 ale
ar=b =» aly@=be arsle Aby=c maw=c
Aok PRIME : p>1 suck THAT

Wageom b 1L
2,3,5,7,1,13,17,13,23,25, 3,37, 41,43 47, 5359 €/
b S

EREATEST  CoMMON sor OF @b #o0
THE LARGEST o Suck THAT dfa 2 A/5 .

ged (@, (or Just (46) )
BYANAES: ged(36,48)= 12 gcd’(rszpjsr
J x "’ m——

a b ARE RELATIVELY PRIME IF dﬂim"f% &)=t

LEAST CLomMeanw MULTIALE. ¢F a, b »©
THE SMALLEST PoS/mvE INTEGER £ SuekTH
ale » blE Lem(a,b)

gvavples. dem (12,15) = 60

Lem(2 37, 23°57)=
-7 Emrw}_ Emmurq En-ﬁfmjf _?Wf?-ﬂ:

- 2%3% 6.7 =1m¢40
™ abe ac&fmb} + Lemla, b)

EYERCiSE |

-0 8-



a med m = Remauggp Whew a IS

DIVIDED BY W
Ch:a:l
Tmedd =2 —1Tmed 2=\
a=b Cmed m) a Med i = b med
‘[ | (a-b)
a 15 ConbRVENT TD b medube M.
Qzb (Med m) arcs brd (medi)
C=d (mod m) acw b (uodi)

[0 ==17 (wmed 3) ;=T (med®)

APPLICATIONG “BY (€p. SS#)
HASHING Funerions - «ﬁc-é:. =& od n
e —

HEuMoR
HASHING FUeTion Lot amion

.&( |l!45'£?13';| = /23456789 mod |)|= 26

-5%=

PSEVDORAMNDOM NUMBERS: LINEAR CONERVENTAL METHOD
ey e
MUCTI P f”‘ﬁ*ﬁﬁrﬁ SEED
MoDULLT

Sed < M s, Q2E < . PEad P
Sepupwce {x,) OF PSEUPORANDOM NUMBERS

TV BYAMRLE: Yy @r 24 )med 3 5 p=3
ixhii 51?| 3} ‘: '-I- z;p_.a I'r FJ 3-'?]-3:‘! i.:z;p.l"hs; 5
e — g
PerieD -
RBAL LFE EMANPLE: Ims 2 -, q-TZramr
PERIOD 15 2°-2 LowG !
EMCRYPTIoNS: MAKINGE & NESSASE SECRET

ABCUEFEFHIJKLMNOPERSTUVWAYZ
0123456 T290n (215 19516l Mbon g Bayee

CRESAR'S ENERYPTION: 1"‘?’}’ (g+3) med 26
DRERIPTIEN! 4'}%} =(¥a- 3ymeodd 2 &
(PHHY BRY LG Wiy SDuN)= MEET You IN THE PARK
W a2 10g £ 2Bed &eb

—50 -



