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In the PprevNious lecture e were "?mvfnﬁ .

Theorem . For any infmger n, N is ok <= n=2k+d
for  some inbeger.

Qe proved (=) - Tor @) bok ab my previous  note .

Corolliry . For any tbegers m ond 0, mn 5 old ® od

on\3 ® m od n ar odd.
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They bok the same changing the reles o m ad n e %e{‘
the some statement .
b s ek o scomris, we say by Symelny i s crough o
show that - o “coithoud loss of 3enem[({'\& we Coan and il
asswne  that ..
2| m — m=2k for swme irrkeger k
=y mn=2hkn (and hkn s an fwizﬂer\
= 2 | mn
cohich contradics  aur assva‘HOn thit mn is odd.

=) Given | Goal
2Xm A24n mn is odd

2fm = m= 2k+l for sme l}\'[:cger R
24n = nN= 2 Kl for smme Mlzger k/]
So we have

mn = (2k+1)(2k+1) = 4kk'+ 2k+2k+1



= 2 (?_kk’+k+k’)+ 1

—

's an c‘n+e3er
Hece  mn= 2K'41  Hor Some iwkger k”.
Therefore mn s odd . =
Ex . Does the ea‘mhon 4 m— 49n=1 e on
irrl'eaer* 5o lut ton 2
Solubion . No , it does NoT
Suppae to the can%mné that it does have o solikion.
B M m—49n=1 Hor some n‘rrbegers m ond n.
Theetore T (2m—F n)=1 , cohich imples
F |1

as 2m-Fn is an integer. By our earlier vesull we
should have (7| < [1| which & o contradiction. w
Rerark Bquation  ax+by=1  has on integer solubion
# ond Onla ®  a and b hae no  common divisors
except  +1.

We will prove this later, but (=) is sy and

‘Hr\e Same O\vgume/n‘\,' a3 al:ove G)or‘ks .




Lemma . Let O\,L,c be l‘n'lr.%ers. I+ for some in‘ft%e.rs
x anel 4, OX+ 5‘3=C ) and d is & common divisor 010' a ondb ,

then d Ic.
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dla — for sme integer k, a=dk (@)
d | s for some in-l;e%er lQ// b=dk’ @

‘Ba @ z@ ) and our WSSM""‘F',T{OYI,

c=ax+by = dkx+dKy

=y C= o[(k‘x+1</5)
e

is an integer
= dfc. =
Ex. There are no in%ege/s m ad n such that
E6m=1{0n = 2.

PL Swﬂ;osc Lo the Corrl:mﬂg thit there are StAcl’\ l‘n":tger‘s-

“Then 11 CGm -10 h\_—_ VA p COL\(CL\ IM;)'I'CS 11 ‘ 2 .
Wcm%m ce should have 14 <2, cohich is & Con":mdt'c‘:lbn.i




An chrm‘lTl‘w; w!)?macl\: Su?Fosc ‘[25 ‘H\e, Coﬁ\?Wé ‘H«\a{: ‘H\ere, ave
such irrl‘c%ers m ond n. So, 10(() the above lemma, since 11 15 a

Common cliv:'sor o£ 64 aml jio, i“r Slwau[o[ Le, a olfw‘sor
of 2 . Hene we shuld hae 11<2, chich is a contradiction. @



