
(4.19)

Caim suppose 15x+ly
=55057for x,ye/R.

Then atleastone ofX,y is notan

integer.
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False startat a proof:

y
=

557
- 15x

algebra

y
=50,37 - 5x butnow what?

-of(by contradiction)

Aiming for a contradiction, suppose theclaim
is false. Thatis, suppose itis notthecase that
atleastone ofx,y is notinteger. Thatis,
suppose both and y are integer.
55057 =15x +1y by claim t
x,y +z assumption



35057=3(5x + 37y) factoring

#5057
=5x +373 algebra

183525 =5x +379 algebra
18352362 because product, sum

ofinto is int

Butthis is a contradiction because 183525is
notan integer. Therefore, our initial assumption
thatbot x,ytI is false, so at leastone
is nonintger. 1

(4.18- part)
caim ifit is even, thena is even.

e 1 n2 -even ? n even ?
-
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↑of For contradiction, suppose the claim
is false. Thatis, suppose thatit is even

butn is odd,

n
=2k+1 for kt] by def. ofodd

n2 =(2X +1)2 substitution

n2 =4(2 +4k +1 algebra
n2=2(2k

2
+2k) +1 factoring



n
z
=

2c +1, because prod, sum
(t] of into is int

n" is odd det. ofodd

This contradicts thefactthathis even,
so theassumption thathis odd is false. I

(4.20)

caim & is notrational.

Proof For thesake ofcontradiction, assume
-

thatis rational.

5 =E,n,d + 1,df0, det. of
n, d in lowestterms (can't rational
have a common divisor)

n2
2

=

- squaring both sidesd2

2d= =12 algebra
he is even det. ofeven

his even claim 4.18

n
=2c,(t2 det. ofeven

n2=4(2 algebra
n
=
=4( =2d2 substitution

2c=d2 algebra



&is even det. ofeven

d is even claim 4.18

sod and n are bothdivisible by 2. But
this contradicts thefactthatn and I have
no common divisor. So our initial assumption
thatis rational is false. D


