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Proppgl22-sppsea.b.CC - IN
,

then

1cm ( ca
,

c b) = c. lcmca ,
b )

. Help w/ # 28 on Hw5

. Clarity of strategy

PI : Sppse a ,b , c c- IN
,

m -
-

lcmccascb
)

, and

and n=C°lcm(
a , b) . (we show men r m > n )

( Show m > n ) m=lcm( ca
,

cb ) means - by
definitive - F K

, ,kzE It s .
t

. m=K , ca = Kzcb .

Dividing by C
, we obtain Mz = K ,a=kzb .

Since K
, a c- It

,
the EH

. Since Mz=k, a
= Kab

,
we

know Mz is a common multiple of a andb

Thus
, Mz 7 , lcmc a. b)

.

Mutt
. by c gins m > c-t.nca.bg

( Show nvm )
.

let D= lcmca ,b )
. By def d=k,a=kzb .

So c D= K
, Ccd = kzlcb )

.
So cd as a common malt .

of ca

and cb Son-
- C - lamb , s) =cd > lcmcac ,

be )
.

-



Ch 5 Def Congruence

defy : a
,

belt
,

n E IN

a and barecongrue.at#duon if

n I ( a - b) .

Write a = b C mod n )
.

Ext 10=28 mod 6 b/c 10-28=-18 and 6/-18

25¥13 mod 7- b/c 25-13=22 and 7/1 22

Prox : a Eb mod n if and only if the division

algorithm gives the same remainder when

a is divided by n and when b is divided by n

( ie Appg DA to get a=q ,
n tr

, and to = qzntrz

then a -=b C mod n ) ⇐ r ,=rz )
④ If r ,=rz ,

then a - b -

- Cq
,

- gd n
. So n la - b

.

If a blmodn )
,

teen a=b Cmodn ) Efm " LI ca - s )
.

k

DA 9cg
kn = a - b ⇒ Kn=(q,

n - r ,) - ( qzh - rz ) ⇒

rz - r
,

= (K - of ,
-1 g) n

.

WOLE
, we can assure rz - r

,
> O

DA  ⇒ Of rz - r
, Erz Ln

.

But n I rz - r
,

.
Sur ,

- reo
.



Props on pg 132
* Do this on

① a ,b EH
,

n e IN
Your own .

*
a=b Cmodn ) ⇒ at b- ( mod n )

f

⑧
a

.me?..;i:::=ac=ncmoans
→ Pf : ( direct ) Sppse a = bcmodn )

. By def of

A&t
congruence n I Ca - b) . By def of divides n . K -

- a - b

Mutt . by atb to get .

.

n kcatb )= @- b) C at D
p 3 get these

= of tho
. together .

Obs . kcatb.lt #
.

Thus
,

ne = of - BZ for LEZ .

gk§ Thus n I ( at - 5) by def of dived .

2
Thus

, by def
,

a' = b- L mod n )
.



A note of caution :
or

←
algebra)

Modular arithmetic does not have all the

same rules as that in IR .

Ex ② on previous page
is not reversible !

ACE be ( mod n ) # a=b C mod n )

Ed 2.10=-2 . 8=-0 mod 4

But 10=-2 mod 4 and 8=-0 mod 4
.

So 10 ¥8 @od 4)

Ed You can't guarantee division works .

2X = 5 mod 12 or 5yE2 mod 12

It's tempting to Say x= 5/2 and9=75
d

124(2+-5) y -
- lo is a Soh

Tdd



HW # 6 # 25 Fact from 02
Used to Show

• ak + at' "
t . . . tail = ← Zak conveys

a - I
i f la let

.

• Obtained algebraically from

Ca- D ( a

"
t at "

t . .  . t at D= akt '

- I

•
( of course . .  -7 the same as

an - I = Ca - D ( an
- ' tan

- 't
. .  + at 1)

Summary Ch5

- Pf by contrapositive .

-

If P
,

then ¥ 3
. ( or ¥3

or X 3)
We don't have an algebra of not  =

.

Eg :

A # B ¥ AZ t BZ

ft g # f 't g
'

- def of

a=b(mo- R~outwritingpeofs.lt'll even more

rigid than mine I ) ← read this
.


