
 

Proof Let a b be two oddintegers Wemay assume that

Q anti and b 2Mt wherem h are integers

Then atb 2n 1 12Mt
2h12m 2 2 ntmti

since atb is a productof two and an integer ntmtl
then atb is an even number

Proof Let a b be twoevenintg Wemay assume that

Q 2n and b 2m where m h are integers

Then atb 2h7m
2 html

since atb is a productof two and an integer ntm
then atb is an even number

Proof Let a be an even number wemay assume that

9 2n where n is aninteger
Then a 2nF 4m 2 2n
since a is a product of two and an integer 2n
then a is an even number



Proof Let a be an even number wemay assume that

9 2n where n is aninteger
Then the negativeof a denote a is 2h

since a is a product of two and an integer n

then a is an even number

Proof Toprovethistheoremby contradiction we assume that

thesumofan irrationalnumber and a rational number is rational

Let r be a rationalnumberwithb 0 and s is an
irrationalnumber

we have r S which is also a rational number with d 0

Since rt then we have

s f r

Igf 8 cyst
which isalso a rational number with db to S is rational

However S is given as an irrationalnumberand there is a

contradiction since 5 cannot beboth rationalandirrational

Therefore the assumption is false and
thesumofan irrationalnumber and a rational number is irrational



Proof Let r s be tworationalnumbers we have

E G and s f with bto d to
Then r s f is rational with bd to

Therefore theproduct oftwo rational numbers is rational

Wecan disprove this by providing a counterexample

let a F b f be two irrational numbers

Then wehave a b E f 56 4 which is a rational number

and it meansthat the productoftwoirrational numbers is
irrational

is not true

Proof Toprovethistheoremby contradiction we assume that
theproductofan irrationalnumberandanonzerorational number is rational

Let r be a rationalnumberwith940 b to and s is anirrationalnumber

We have 1 S which isalso a rational number with d 0

Since r then wehave

s f f f ab ffa
which isalso a rational number with dato S is rational

However S is given as an irrationalnumberand there is a



contradiction since 5 cannot beboth rationalandirrational

Therefore the assumption is false and
theproductofan irrationalnumberandanonzerorational number is irrational

p qP
contraposition of if then o is

if ndy then If
where xandy are real

sinayetIf x I and yet we have

xty city xty citykitt
Therefore x I and yet imply Xty z

P

Proof The contraposition of if men thenmiseventorniserent

is if misodd andnisodqthenmnisoddipwherepahgee.rs

If m is odd and n is odd we have

m 2kt and n zltl where k l areintegers

Then m n kt1 21 1 2k altak talt 1
2 kltk.tl 1

and it is aproductoftwo andaninteger ketktl adding 1
whichis an oddnumber

Therefore if both m in areodd then mn isodd


