Mathematics 300
Quiz 19 Name: K-e Y

You must show your work to get full credit.

Here are are going to derive some formulas that will be useful both in the remainder of this class
and in vour future math classes.
To start let 2 and y be any numbers and let n be a positive integer. Set
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Thus

Si=x+y

Sy =& +ay +y°

Sy — a4 2Pyt + 9P

Sy=at +ady+ 2%yt Fayt oyt
Consider what happens if we multiple one of these, say S3 by x or y:
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We can now do the general case:
1. What is 5,7 . o
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4. Letting m — n + 1 give a formula for factoring ™ — y
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Let us put these formulas to work to prove a few things.

5. Show that if n and k are positive integers, and z,y € Z with

x = y(modn).
Show that

2 = ¢ (modn).
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As a particular case note this implies that
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10 = 1% = 1 (mod 9).
6. Use this to show explain why the congruence

2135 =241+3+ 5(mod9)
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