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EXAMPLE 1. If b is a multiple of 2 and of 5, then b is a multiple of 10.

proof

Hypothesis:

A: The number b is multiple of 2.

B: The number b is a multiple of 5.

(Implicit hypothesis: All the properties and operations of integer
numbers can be used.)

Conclusion:
C: The number b is a multiple of 10.
By hypothesis A, the number b is a multiple of 2. So, b=2n for some
integer n. The other hypothesis B, states that b is a multiple of 5.
Therefore, b=>5k for some integer k. Thus
2n=>5k.

Because 2n is divisible by 5, and 2 is not divisible by 5, we conclude that
n is divisible by 5. Thus, n=5¢ for some integer number ¢. This implies
that

b=2n=2(5t)=10t
for some integer umber ¢. Therefore, the number b is a multiple of 10.
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EXAMPLE 2. If n is a positive integer, then either » is a multiple of 2
or n divided by 2 has a remainder of 1.

Proof

Hypothesis:
A: The number n is a positive integer.
(Implicit hypothesis: All the properties and operations of integer
numbers can be used.)
Conclusion:
B: The number 7 is a multiple of 2.
C: The number 7 divided by 2 has a remainder of 1.
We assume that 7 is an integer and that the remainder of the division of
n by 2 is not 1 (composite hypothesis: "A and 'not C' ").
We have to prove that the only other possible conclusion we can reach
is that z is a multiple of 2.
The division algorithm establishes that the only possible remainder
when dividing by 2 is either 0 or 1. By hypothesis the remainder is not
1. So it must be 0. Thus

n=2q+0=2q

where ¢ is a positive integer. Therefore, 7 is a multiple of 2. B
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