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Test 1T will be Wednesday April 27 from 1:00PM-2:00PM. It is closed book and closed note.
It covers Chapter 6 Section 1-4,7-8, Chapter 7 Section 1-2.

Chapter 6

Section 1: Basic Principles
We learned about the Multiplication Principle, the Addition Principle, Inclusion-Exclusion, and
the strategy of counting the complement. You will not be asked to state these principles explicitly.
You should articulate for yourself the conditions under which each of these principle is appropri-
ate. In particular, you should think about what words in a problem would suggest one strategy
or another.

Section 2: Permutations and Combinations

We learned about what permutations and combinations are and how to count them. There is a
lot of technical terminology and very useful notation. For example, you should be familiar with
the notion of an r-permutation of X, and r-combination of X. You should know how to use and
compute P(n,r) and C(n,r). You also want to articulate explicitly what sort of problems corre-
spond to permutations and which correspond to combinations. There is likely to be one purely
computational problem (like on the quiz) but answers to all remaining problems can be left in
unsimplified form.

Section 3: Generalized Permutations and Combinations
This section took on two particular types of problems: (a) arranging (ordering) collections of
objects that are not distinct and (b) choosing selections (unordered collections) where the objects
are not all distinct. This latter type is often characterized as selecting with repetition. You want
to practice using notation for these problems. You want to walk through all the types of problems
in this section. That is: permuting letters in a word, selecting balls from a bag, counting the
number of integer solutions to an equation, counting the number of integers with divisibility or
other properties are types of problems you should find easy.

Section 4: Algorithms for Generating Permutations and Combinations
You should know what lexicographic order means. You should know how to generate all r-
combinations of a set X and all permutations of X in lexicographic order.

Section 7: Binomial Coefficients and Combinatorial Identities
We learned about the Binomial Theorem. You can’t use this Theorem if you don’t know it! So you
are expected to be able to state it formally: (a+b)" = >_}'_, C(n, k)a" *b*. You should know how
to use it in obvious ways (to find binomial coefficients) and creative ways (plugging in appropriate
values for a and b to obtain combinatorial identities).

Section 8: The Pigeonhole Principle
While the text contains an evolution of the PHP, it is sufficient to know the most general one (the
Third Form). It is a good idea to look through all of the problems here and remind yourself of
the point at which PHP is invoked.
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Note: In addition to problems at the end of each section, there are problems at the end of the
chapter. Also, many texts are arranged differently than ours. Consequently, you will find lots of
Chapter 7 - type problems on earlier tests.

Chapter 7

Section 1: Introduction to Recurrence
You should be able to use a given recurrence relation and initial conditions. You should know
what it means to solve a recurrence relation. You should know how to construct a recurrence
relation and appropriate initial conditions to model a sequence or count a collection of objects.
Compound interest and strings are standard examples.

Section 2: Solving Recurrence Relations
You should know how to use repetition (or working backwards) to solve first-order recurrences.
You should know how to use the methods in this section to solve second-order, linear, homogeneous
recurrences with constant coefficients. You should know how to check that a solutions is (or isn’t
correct). You should know how to identify linear and homogeneous recurrences from non-linear
and non-homogeneous ones.



