Theory to learn for third exam.

George
March 15, 2006

Two of the following questions will be on the exam:

1. Use generating functions to provide formulas for the r-combinations and the r-collections of a
set of n-elements. Explain in detail.
Hint: Done in detail in class.
2. Define carefully the extended binomial coefficient (Z), for u € IR and k a nonnegative integer.
Then write down the statement of the extended binomial theorem. Finally, show that, if n is
a positive integer, then (") = ("*F1).

Hint: Done in detail in class.
3. Show that (1 —42)~% = Y50 (3F)a*.

Hint: Done in detail in class.

4. Provide the formula for the infinite sum of the terms of the geometric series a, ar, ar?, ar, .. ..
Also provide the formula for the sum of the first n terms of the same series. Use your formulas
to prove the relationship

A4+z4+22+23+. . +2" H=0-a")(A+az+22+2°+..)).
Hint: Done in detail in class. (It is my opinion that you should also know how to derive
the first two formulas but you do not have to show this in your answers.)
5. Prove that if A(z) =Y 7 jar and B(z) = >, , bk, then
[e%S) k

(a) A(@)B(z) =31 _0(Xio aiby—;)z*

(b) zA'(z) = Y pe kara®.
Hint: Done in detail in class.

6. Show that (1 — 2;1:)*% is the exponential generating function of the sequence 1,1-3,1-3-5,1-
3:5-7,....

Hint: Done in detail in class.

7. Use exponential generating functions to show that the number of the r-digit quaternary se-
quences in which each of the digits 1, 2,3 appears at least once is 4" —3-3" +3-2" — 1.
Hint: Done in detail in class.

8. Find the exponential enumerator for the number of ways to choose r or less out of r distinct
objects and distribute them in n distinct cells with the objects in the same cell ordered.

Hint: Done in detail in class.

In addition, two problems out of your third homework set plus one wild-card problem
will be chosen to complete the five questions on your exam.



