
 

Warm1 Use induction to show

I 3 32 3
3 1

for energenegateintega

Party

Def Let nez be an integer Then

n is even if n 2k for some KEZ

n is odd if n 21 1 for some lez

These are statements



Thy For
any yeZ

If x is odd and
y

is odd then

ty is even

If x is even and y
is odd then

ty is odd

If is even and
y is even then

ty is even

Prof Suppose x and
y

are both odd
Then there exist integers k and
I such that

24 1
and

y
21 1

Thus

ty
24 1 21 1

2 ktl 1

Since kilt EZ this proves xty is even

and left as exercises



The Every integer is even or odd

Proof Let P n be n is even or n is odd

We will first prove VEIN P n

by induction

Basecase when n t we have

1 210 1

proving that I is
odd So PCI is true

Inductivestep iletne.IN and
assume P n is true That is
n is even or n is odd

Caste n is even Then n 2k
for some KEZ Thus

n 1 24 1

is odd proving P ntl is true



Cases n is odd Then n 21 1
for some lek Thus

n t 21 1 1 21 2
2 1 1

Since 1 1 c 2 this shows
ntl is even So Platt is true

Thus P uti is true in both
cases This completes the inductive

step

We conclude that P n is true
for each new

It remains to prove Pln for
neo

Zee 0 210 is even so PCO
is true



Negative Every negative integer
is of the form n where neIN
Thus it suffices to prove

Pln Pen

for each ne IN

So assume Pln is true

1 n is even Then n 2k

for some KEZ Thus

n 2k 21 k

is even since KEZ

Cases n is odd Then n 21 1
for some LEZ Now

n 21 1 21 1
2 1 1 1

Since l l e 2 this shows n

is odd

Thus Pl n is true in both cases



Since P n and P n PL n

are both true for every n IN
we conclude Ptn is true
for every new


