Analyzing “Proofs” of a Logical Implication
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Consider the following statement.
For every integer x, if x is a multiple of 6, then x is a multiple of 3.

Below, three proofs are given. For each one, decide whether it does or does not prove the statement
above. If it does not, what statement does it prove?

an arbi-

Proof 1. Consider an arbi-
trary integer x that is a mul-
tiple of 6. Then, x = 6k for
some integer k. Notice that,
r = 6k = 3(2k) where 2k is
also an integer. Therefore, x
is a multiple of 3. m

Proof 2. Consider x = 15.
Then, 15 = 3(5) so z is a
multiple of 3. Now suppose
that 15 = 6k for some inte-
ger k (note: k # 0). Then,
k = 15/6, which is not an in-
teger. Therefore, it is impos-
sible that 15 = 6k for some
integer k. This means that 15
is not a multiple of 6. O

Proof 3. Consider
trary number z that is not a
multiple of 3. Suppose that
this x is a multiple of 6. Then,
x = 6k for some integer k.
This implies that =z = 3(2k)
where 2k is an integer, and
therefore x is a multiple of 3.
Since we assumed x is not a
multiple of 3, we may con-
clude that x cannot be a mul-
tiple of 6. m




