
Discrete : Quit15

an au =0 , 2
,
= 1

(a) Tan- Ran
d

a = 79y-12 a o

= ((u - (2() = 2 - 0=7Y(as : Taz-12a : T(2) - 12()
= 49-12 = 37

(b) P(m):zyig" 13
base0-07 /

40 . 30

a = 1 xvIs

4 ' - 31 = 4-3= /



#trtiostep :

Inductionhypothes : P(K) Orkin

( 1
.e &4yk for ocken-

= P(u+c)
-(N+ S : Mat(I- 9 nh
= 4
n
-3

P TT

L thypothunder-
If

(2)- 12 (4 zhal)
I

7 . 4"-7 . 3"-12 .%"+ 12.3" +
I2↓ it

7 . 42 - 12p -7 . 32 + 4 . 3 . 317Jigl un

7- 4" - 3 . 42 = .32+43



(7-3 ( -7 + 4)32
11 -3(34
yut
* htt

- 3

Last time
-

M/ Va
, bel, b30,

Trave are unique 17
so that

a
Pens 9

: quotient = (5)

a
div b

v = remainder = al



Defi a
,
b
,
met

,
mro

ya = b(m) iff mlb-a
-

Easttests: d= anam .. Go
decimal exprixy

a 2/d 21 do

b) 51d 5 law

d 31d#31[asS d) 91d9)[a
e 11/d 11/ [ Glai

Ex : (a) 23 = 8 (wod3) T

(b) 10 = -10 (modg) F

10 = -10 (wod9)

( 23 = 8 (nod5) +



d) 100 = 1 (wod9) +

alga

E2 For ab , m and

I(a) a dirm

[b a mod in

↳ dirm

(a)(d) b modu

es determine if a= b(rodm)

& a
= 25

,
b = 15, m=

25 = 7(3) + (4)
9 r

(25 dir 7 = 3D#rob) = Y



15 = 7(2) + 1

15 dir) = 2⑧15 mod 7 =I
el 25 = 15 (wodT) ??

⑳
② a = 103, b

= 48
, m

= 5

103 divs = 20
103 = 5(2)+- 103 red = 3

48 = 5(9) + 3 48dv5= 9

rd5=3
103 = 48 (wod5)
5 203-24

550

③ a
= 24 ,

b = - 36, m = 10
-



2024 = 10 (202) + 4

2024 dir 10
= 202

und
- 36 div 10 = - 4

und10 = 4

2024 : - 36 (nod 10⑲
2029- (-36) = 2060

↑

Connection .

'

-

PropositionI Faraib ,meK,
-

m
> 0

a = b (rod m) If a mode= brodm



Proof Hw (E) Easy

(E) more involved

Special : m = 2
a modi = 0 or

I #
↓

21a a= 2xt

# E
n even a odd

Corollary : FaETD,
-

a even or a odd otboth
(r= d (r=1

3368D



Defe Let abt])
,
del

D d is a common
-

a
and b if disa

o

-
d (b

② d is the quertest

commondivisorb

If and common divisae

~ b

() If ela b elb tran

e = d

Notation : d = gc(a ,h)

Exa= 24, h = 36



And acd (24 , 36)

div corsof 21 #1
,
12 , #3 , 14,

18
16

,
112

,
124

Advisors+ 36 1
,
2

,
13

,
EY,

16, 19 , 112 ,
118 , 146

gad (24 ,
36) = 12

↓efficienti

Betterway : Use prive factors

L-2 isa
In

22 3 = 12
2)

↳ a = 2317 = 7 : 331



b = 15

=2)
gad (2317 , 175) 1 7

231758 . 71 . 3B1/

175 5? 71 · 8318

So ge

↳3 a = 111
,
11

b = 1
,
287429

143

a = 111(2) = 3 .37 · 7 . 11-13

100

b = 3 . 3 : 11 : 13

a = 3 . 7 . 11- 13 . 37

b = 3? 11 : 13



gcd (a .b) = 31 · 11 . 13 = Ea
Prop If Oca ,bEX) and

v = a wod b .
There

gad(a ,b) = gcd(b , r)

Ex : a cd(2317 , 175)

(317 = 15(13) + 477a
gad (175, (2)

((((5 = 42(4) + 7

gad (927) :
7



a
(45 = 414) + y

gcd (4) , 4)

(4) = 4 - (0) +

scd (4 . 1) = 1

Yeh s ab are relativelyprive
(f ycd(a , b) = 1


