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Overcounting
How many anagrams are there of GODOGGY?

Some Facts about combinations

Symmetry of combinations: ௡
௞

= ௡
௡ି௞

Pascal’s Rule: ௡
௞

= ௡ିଵ
௞ିଵ

+ ௡ିଵ
௞
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Example
How many length 5 strings over the alphabet {𝑎, 𝑏, 𝑐, … , 𝑧} contain:
Exactly 2 ‘a’s OR
Exactly 1 ‘b’ OR
No ‘x’s

For what 𝐴, 𝐵, 𝐶 do we want |𝐴 ∪ 𝐵 ∪ 𝐶|?

One More Counting Rule
You’re going to buy one-dozen donuts (i.e., 12 donuts)
There are chocolate, strawberry, coconut, blueberry, and lemon (i.e. five 
types)
How many different donut boxes can you buy?
Consider two boxes the same if they contain the same number of every 
kind of donut (order doesn’t matter)
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