HOMEWORK III

ALGEBRAIC COMBINATORICS (MATH 68)

Due October 2, 2019, at the beginning of the class

Collaboration among students to find key to the solution is encouraged, but each person must write
the homework in his/her own words. You must write the name of the students with whom you
work for each problem, as well as any written resource (web, book, etc.) that has been extensively
used.

You must write the appropriate justification as part of the solutions.

(1) Give both the exponential and ordinary generating functions for the sequences N and
{3n}n€N~

(2) Use generating functions to prove that ), _, (Z_) = 2",

(3) Give the number of bijective functions from a set N to a set X, and distinguish the cases

where the objects in the sets are distinguishable or indistinguishable.

(4) Compute the number of partitions of 30, and explain how you did it (using the computer

is allowed).

(5) The goal of this exercise is to prove the generating function of the Catalan numbers. Recall

that this is
1 2n 1—+1—-4x
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(a) Prove that zC?(x) — C(z) + 1 = 0.
Hint: Use the recurrence we found when I talked about Catalan numbers (on September
20).

(b) Solve this equation. You will get two solutions.

(c¢) Determine which one is the actual generating function (using the binomial theorem
can use, but you can do it without knowing that.)

Don’t forget that the solution is not the same as the answer.
Good luck!



