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DIVISION OF |INTEGERS

L Va,deZ d>o Flg,x
Q:aﬂi-&—t otk <o

PROOE  ASSUNE a>0, For SIMPLISITY
SIN(E @ 40d THERE EXISTS THE FIRST

aﬁ.sa Sucy THAT q,é{ ca :@(-H')Fcf
ler ‘= a-cp.o{’ THEN G =gdut,

‘¢ &4
UMQUENSSS:  SUPPOSE  Q=dlg 4%, =dp,+ 2
0= (g - 9e) + . -2e)

(9e-0)4= &%, BT |@Qa-,) el (=9l

2d, iF g,
THEREFORE 4279 9= % | = DIVIDENT
- @UOTIENT

v = REMAINDER
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EXANPLES: Q=17 ’ d=23 =» q—:FJ b=2
7= 2:5+2
=17, =3 = %:—g, 2=/
"l'f=3-(-6)+l

A_Lg. a,b€?Z ,ato0. a DIVIDES E &
= JeeZ b: ae (dl'a)
i

T kacror o b
MULTIPLE OF A

Ex4upLES 3|12 1|17 BUT norT =512

a\b A ale =5 al (b

axzb A a-\[.:c. =) aC:u-bt) -.-M-l-ﬂj = bte
alb =5 albe alb s ble =5 alc
ar=b => alxo)=be drzl aby=c aw:=c

At PrRiME: p>1 suck that

Wpn Jrer =B AEEHPL

2,3,5,7,1,13,17, 18,23, 28, 3(,37,41,43 47,5359, 6/,
.-g"-—



(oMposITE:! FH AND F IS NST A PRIME.,

FUNDAMENTAL THEOREM OF ARITHMETIC.

ANY INTEgeR > | IS A UNIGUE PRODULCT
OF PRIMES
20= 2.2.S 04 - 2.3 11 =35
leoz 2:2:5:'§ = 2?51 101 = I©]
Th A CoMPOSITE h HAS A PRINE DiviSoR sjn
RooE, N HAS 4 FACTOR Q@ |<q<h

hzab = b>l I BoTd a,b>Ju
THen abs> Tn.du =n, THERERRE agcJuvbsi
SUPPOSE A <Ju.  ANY PRIME Divisor p cFa.
pla s alh => pln

PLa £Ju = ?ﬁﬁ

CoroLLaRy: [0/ (s 4 PRIME, SIEE 1o] 2 1)
AND 2,3, s‘,?)(ra:
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GREATEST CoMMON_TDI/ISOR OF @b #0

THE LARCEST 4 Suck THAT dfa 2 L[5,
gad (a,b) (or Just (4,4) )

EXANRES j:d(.!»é,ﬂ.’)-: 12.}* gtdF(HJ'Za):.!

a,b ARE RELATIVELY PRIME IF jm’ﬁ;é}:(

LEAST ClomMMeons MULTIPLE OF a,b »©

THE SMALLEST PoS/mvE INTEGER L Suck THIT
Q‘Q A ble- 'QC.I‘H{Q,E)

gxameLss: Lem(12,15) = g0
Lem( '2.!'- E-TIJ 2'52-5'-7)=
) zwf'a.l). SMWC!.zz SM-FCGI)_ _71'*“%("-’-‘)__
- 2235, 7= 17640
g G-B = a'ﬂ&cnxb) . am (ﬂ-n L)

E¥ercise !



a mod m = Remanpge When a (S
DVIDED BY M

G’ﬂ)ﬁ)
T med 2 =2 , —=1Tmed 3=
a=b (med m) A Modm = ko med m

T m | (a-b)
a 1S CoN6RVENT TD b medube M.

Qzb (med m)__b a+cz b+d (mod )
C=d (mod m) acelbd (edw)

0=-17(med 3) 1 5217 (nod 3)

APPLICATIONS KBy () S54)
HASHING FuNeTiong - fﬁfé) = & mod m
ey

MEMORY

HASHING FeTion LoCATIoN
4&( 12345’5?33) = /122456789 mod |)|= 36
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PSEVDORANDOM NUMBERS: LINEAR CONGRVENTAL METHOD

= a'rfh-a-’F)l'HﬂdfM} :..
MULTIPLIER | NCREME NT” SEED
MeDuULLS

9ca « m = OfC<m Oexaim
Se@ueNCE {x,} OF PSEUPRORANDOM NUMBERS

TV BYAMPLE: Xy, = (Txy+4 ) Mmod § 5 xo=3
E*nb 31,7. 3, é,,2, 5 4,5, 3:7; 315: f:zagr Ifrg; 3
£ -

g
PERIOD
>

a5l
REAL LFE BMANPLE: M= 2 —I, 4= T=16807
PEROD IS 2°-2 LonG !

ENCRYPTIONS: MAKING A MESSAGE SECRET

ABCDEFEHIJKLMNOPORSTUVWXYZ
01 22456 72900 12131915161T180202 2 232y 25

CAESAR'S ENCRYPTION: 4-{P>.-.-(f3+:) moel 26
DEERIPTION: *{1'.?,,) =(-3Hmod 26

-
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