Or: How to encode counting problems



Natural numbers as coefficients

1
gi(z)=——=122+12A+12+12+12+12°+ ..

1-=z
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We are counting something!



Ways to select balls?

No balls: @ ~ |1

One ball: .or‘ ~ (2
Two balls: ..or‘ .or..w3
Three balls: ...or...or...or...w4

The number of ways to select k balls is the coefficient of z* in gy(z) = 1% So

1
z1-z"
g4(z) ' generates the number of ways to select balls out of two colors



More ball counting

a@)=7—-"Q @ @
e@=7—7"0X @ @ X.-
B =750 @ X X

-7 ;"0 0 00 000 @ -

> gi1(z) encodes the number of ways to select k balls from one color
» g»(z) encodes the number of ways to select 2k balls from one color
» g3(z) encodes the number of ways to select at most one ball from one color

» g4(z) encodes the number of ways to select k balls from two colors

The functions g;(z) are an |efficient| way to encode these counting problems



Enter, the theorem/philosophy!

A generating function is a way of encoding an infinite sequence of numbers by
treating them as the coefficients of a formal power series.

The rabbit counting a.k.a. Fibonacci numbers:
1
g(z) = [ 0+ 12+ 212+ 82° + 82 + [8l° + 180 + ...
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More balls

The number of ways to select | 100 balls colored . - yellow and green

is the coefficient of z 100 in

-



| hope that was of some help.



