7.6: A geometry example

Thm 7.6.1: Let h,, = the number of ways of dividing a convex
polygonal region with n + 1 sides into triangular regions by
inserting diagonals which do not intersect in the interior of
the polygonal region. Define hy = 1. Then

B = S0 thihp g, 1> 2

1 _
hn:_<mz2)’n21

n\ n—1



ho =50 thihy g, n>2 hy =1, hg = hihy =1

hs = hihao+hohy =2, hy = hihg+hoho+hsh; =24+14+2=5
Let g(z) = 0+ hiz + how? + haz® + ...

Then [g(2)]? = (hiz+hox? +hsz®+..)(hix+hez® +hzz3+...)

— (h%)xQ T (hth + h2h1)$3 + (hlh?, + hoho + hghl)x4 + ...



7.7 Exponential Generating Functions

Instead of using 1, x, 22, ..., 2", ...
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Ex: The standard generating function of 1, 1, 1, ... is

gz)=14+z+22+ .. +2"+..=

1—x

The exponential generating function of 1, 1, 1 is

gy =1+2+%2 o 4+ n,,...:ex

Ex: The standard generating function of 2, 3, 4, 5, 0, 0, ...

g(x) = 2 + 3z + 42° + ba®

The exponential generating function of 2, 3, 4, 5, 0, 0, ...

9@ (x) = 24 3z + 4% + 5L .

Ex: The standard generating function of 1, a,a?, ... is

g(x) = l+ax+a?x2+ ... +azx" + .. =

l—ax

The exponential generating function of 1, a, a?, ... is

99 (z) =1+ azx + a®% + ... +a” =e
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Thm 7.7.1: Let the multiset S = {ny - a1,n2 - as,....,ng - a}
Let h,, = the number of n-permutations of S.

g(e) () = fny (@) fry (). fry, () Where

x’i

fo(@) =14z +% + .. +

Suppose a code consisting of integers between 0 and 5 inclusive
of size k must contain the following:

even number of 0’s

odd number of 1’s

three or four 2’s

the number of 3’s is a multiple of five
between zero to four (inclusive) 4’s
Z€ro or one 5

Find the number of codes of size k.

Find the number of codes of size 100.



