
Mon Feb 23

Reminders . Hw 7  due Wed
- what  is at the end of Chs ?

°  

Today : Finish prob from Fri sheet
° Midterm 2 a 2 weeks

Fri 6 Mar .

• Oh 4,547,8

From Fri
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⑧
t n C- It

, ① rid is congruent to 0 or 1 mod 3 and

② NZIO mod 31=7 n IO mod 3
.

⑧tf a
,

btk
,

if atb = O mod 3
,

then

AE b = o mod 3

ok

at I mod 3 and b=2 mods C WOLG )

° Goal : Show x2ty - 3=0 has no solutions
in ④ X ④

.

←
took " v. r .

close

The  circle  misses  alt pls
in ④  x On grid .



Pf ( by contradiction )
-

Sppse Tty - 3=0 has a Sdn in ④ t Q
.

By ①
,

I a is ,
ns.t

.
A Eh

, y =L A gcdla.b.nl =L
.

Plugin : ay! + BI -3=0 or
aZtb=3n

.

Thus
,

a2tb=0 mod 3
.

By , at +5=-0 mod 3 implies that either

⑥ at 5=-0 meds or

④ of =
- I mod 3 and b- = 2 mod 3

.

But BO implies option is impossible since

to ¥ 2 mod 3 for any integer b
.

So a- = BE 0 mod 3
. Thus

,
also from BC we know

a - -3k and b=3l
.

Plugin : 9k 't 9eZ=3n2 . Divide by 3 : 3Lk4e4=n ?

So n2=_ 0 mod 3
. Apply BO again to condole

he 3m
,

me 7£
. Now gcdla , b. n ) 73

,

which without gcdcaib ,
c) =/

.



Ch 't other types of propositions

Props : P 2=7 Q A = 4 ⇒ a 2=16
#

PI ①P ⇒ Q a = b ⇒ ace be

② G ⇒ p ⇐
I Need CEO

.

Need not be in  mod
.

orcthwtu

a = b ⇒ f (a) = fcb )
#

-

Exi
e

Rope 7 circles
"

in the xy
- plane such that

C n QXQ = 0
.

DI : Find one .

( Es first problem )
I

Generally Prop : Fx
,

PG )

PI : Pick X=xo
.

Show PGo)=T
.

-



Prop 7.1 If a. b EZ
,

then there are integers
K

,
l so that gcdla , b) = Kat lb

.

[ logical structure : ta ,btZ ,
7K

, LEE , gcdcaiskkateb]
[ Bad : god ( 12,97=3 and 12-9=3 ]

Parallelttawph
PI : let a ,btH . a-  - 12,5=9

Define A ={ a Kt be : K
,

left } A -
- { t Rto -9=12

, o.rto.org
-1.12  to -9=-12

,
9

,
-9

,

Let d be the smallest positive element intra -

- 21
,  .

in A
.

let d
'

= gcdca , b )
.

Strategy :  ① Show dla nd 't b
.

② show  d >  ¢ ! ) ⇒ D=  d
'

⑤ d E A  ⇒

=dbl
for some K

, let #
.

⑤ Apply DA to get ,
of red

. , q
EE

④ ⇒ r = a - qd = a - qcaktbl ) = all - qk ) t be ⇒ REA

But OER ad and dis smallest pos . element in A  ⇒ FO . .

⇒ DA  actually gins ⇒ dla .

( cut - n - past
"

b
"

for
"

a
"

to conclude dlb
. ) So  d is a

common divisor  of a anlb
.

( so ① holds )
Recall d

'
-

- gcdla , b)
. By def god ,

Fm
,

he # s.t.cl?m=ard'n--b
.

So
d==

 dlmktdtnb =  d
'

( mktnb )
,

mkthb EZ
.

So d
' Id

.

So
,

d
'

Ed
.

Since d
'

>  o r d >  o


