Disco II - Quiz 10

Name: Box #

1. Using Generating Functions
1. Find the generating function and indicate what coefficient is required.

a the number of solutions to n = ny 4+ ny + n3 + n4, N1 and nsy odd no,
and n4 even, non negative integers.

Find the coefficient of ™ in f(z) where f(z) is given by:

flx) = (a:+x3—|—x5+~--)2(1—|2—x2+x4—|—-~)2 2
- <%<11 _1ix>)2<%(lix+l—ll—x)> )

1 2x 1 2
- Glr=m=) Gle=ms))

(1—a?)"
find the coeflicient of =™

b the number of solutions to n = ny; + ny + ng + ng,n; < 3i, all n;
nonnegative.
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2. An icosahedral die has the number 1 to 10 written on the faces with the
following frequencies.

1121345678910
11112(3(3 (332|111

a Write out the generating function for the number of ways one can get
integer n in a single toss.

The number of ways is the coefficient of n in h(z)
h(z) = x + 2 + 22° + 32" + 32° + 32° + 327 + 22° + 27 + 21°

b Now the number of way the die sum is n for two (independent) tosses.
The number of ways is the coefficient of n in

(h(2))? = (z + 2% + 20% + 32" + 32° + 32° + 327 + 22° + 27 + 2'7)?

The following is not a required part of the solution

(h(z))* = 2? + 223 + 52" + 102° + 162° + 2427 + 332° +
4027 4 45210 + 482 + 45212 + 402" + 3321 + 2421° +
162 + 10217 + 5218 4+ 2219 + 220

¢ The same as 2 except there are k tosses.
The number of ways is the coefficient of n in

(h(2))* = (x + 2* + 22 + 32* + 32° + 32° + 32" + 22% + 27 + 2'0)*

The following is not a required part of the solution but illustrates how
fast the coefficients grow:

(h(x))® = 2+ 32" +92° + 222° 4 4527 + 842° + 1432° + 222210 +
321zt + 435212 + 54923 4 6542 + 7352 + 77720 + 77727 +
735218 4 65420 + 5492%° + 435221 4 321222 + 222273 + 1432 +
84x%° + 4520 + 22277 + 9278 + 3% + 2



