9. Suppose a is an integer. If 7| 4a, then 7| a.

9. Suppose a is an integer. If 7| 4a, then 7| a.

Proof. Suppose 7 |4a.
By definition of divisibility, this means Ea 7 %ar some\ integer c. ﬁ

Since 4a = 2(2a) it follows that 4 is even, and since 4a = 7¢, we knowl 7c is evenl —
But then ¢ can’t be odd, because that would make 7¢ odd, not even.

Thus c is even, @r some lnt;:?ger d. —

Now go back to the equation 4o = 7¢’and pluginc= 2d We get 4a = 14d.

Dividing both sides by 2 gives — -

Now, since 2a = 7d, it follows that 7d is even, and thus d cannot be odd.

Then d is even, so d = 2e for some integer e. —

Plugging d = 2e back into 2a = 7d gives 2a = 14e.

Dividing both sides of 2a = 14e by 2 produms a=Te. —
Finally, the equatloit a=Te means that 7| a, by definition of divisibility. [ |
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