
 

Warmup Use induction to show

I 3 3 3
3

for eneynon negative integern

Party

Def Let nez be an integer Then

n is eves if n 2k for some k 2

n is odd if n 21 1 for some lez

These are 7 statements



Tha Every integer is even or odd

Proof Let Pln be n is even or n is odd

We will first prove then Pln

by induction

BaseCase When nel we have

1 210 I

proving that I is
odd So Pll is true

Inductivestep let me IN and
assume Pln is true That is
n is even or n is odd

Cast n is even Then n 2k
for some k 21 Thus

n I 2k 1

is odd proving P ntl is true



Casey n is odd Then n 21 1
for some lez Thus

n 1 21 1 1 21 2
2 Itt

Since 1 1 EZ this shows
ntl is even So Platt is true

Thus Platt is true in both
cases This completes the inductive

step

We conclude that Plus is true
for each new

It remains to prove Pln for
n 0

Zero 0 210 is even so PLO
is true



Negatives Every negative integer
is of the form n where ne IN
Thus it suffices to prove

Pln Pen

for each ne IN

So assume Pln is true

Casey n is even Then n 2k

for some k 21 Thus

n 26 21 k

is even since k 2

Casey n is odd Then n 21 1
for some lez Now

n 21 1 21 1

21 l 1 1

Since l l c21 this shows n

is odd

Thus Pl n is true in both cases



Since Pln and Pln Pen
are both true for every net IN
we conclude Ptn is true
for every new

Or

Is there any integer
which is

both even and odd

This would imply I is even

Or equivalently EEZ

How do we know this isn't so


