Suppose a multiset consisting of integers between 0 and 5 in-
clusive of size £k must contain the following:

1
1l—=x

even number of 0’s: 2% + 2 + 2% + ... = 5

odd number of 1’s: o' + 2° + z° + ... =

three or four 2’s: 23 4+ 2% = 23(1 + )

the number of 3’s is a multiple of five: 2°+z°+210+... =

btwn zero to four (inclusive) 4’s: 2042t +22++23 424 = 1=2

zeroorone 5: 29 +xl =1+ 2

gx)= (2" + 22 +2* +..)(xt + 23 +2° + ..) (23 + 2?)
(:1:0 +2° + 210 + ...)(330 +at x4+ 43+ zv4)(a:0 + )

= () (2) o) () () (4 )

o [+ k-1 -
— (1_1)3 = [L‘4Zk:O ( k ) xkﬁ — Ek:O (k+2)2(k+1)xk+4

Find the number of multisets of size n.

Find the number of multisets of size 100.



Determine the generating function for h,, = the number of
ways to make n cents using pennies, nickels, dimes, and quar-
ters.

Note h,, = the number of nonnegative integral solutions to

e1 + 562 + 1063 + 2564 =N

Let f1 = €1, f2 = 562, f3 = 1063, f4 = 2564,

Then h,, = the number of nonnegative integral solutions to
hitfet+fs+fa=n

where f; is a nonnegative integer
f2 is a multiple of 5

f3 is a multiple of 10

f4 is a multiple of 25

Hence the generating function for h,, is



