
MATH 311W.005 Exam 2 Study Guide

Exam 2 will take place on Monday, November 7, in class.
It will cover Sections 2.1, 2.2, 2.3, 3.1, and 3.2.
No books, notes, calculators, or other electronic devices will be allowed on the exam.
You will be asked to
• State or complete definitions and theorems from the list below.
• Solve problems similar to homework problems (practice problems and the ones that were collected.)

You should know, understand, and be able to use the following definitions, statements and techniques:

Section 2.1: Sets. You should know
What a set is and how to describe it;

Definitions of a subset and a proper subset;

Definitions of the complement, relative complement, intersection, union,
symmetric difference;

How to draw Venn diagrams;

Properties of the set operations (Theorem 2.1.1).

Section 2.2: Functions. You should know

What a function is, and what its domain, codomain, image (range), and graph are;

Definitions and examples of injective, surjective, and bijective functions;

The definition of the composition of two functions;

The definition of the inverse function;

Theorem 2.2.3 and Corollary 2.2.4;

The cardinality of the union (Theorem 2.2.5 and Corollary 2.2.6);

What it means for two sets to have the same cardinality;

Definitions and examples of countably infinite and uncountable sets;

What |X| < |Y | means, and the fact that |X| < |P (X)| for any set X.

Section 2.3: Relations. You should know

What a relation is; examples of relations;

What it means for a relation to be reflexive, symmetric, weakly antisymmetric,
antisymmetric, transitive;

Ways to represent a relation;

Definitions of a partial ordering and a strict partial ordering;
how to draw a Hasse diagram;

Definitions of an equivalence relation and an equivalence class;

What a partition is, and Theorem 2.3.1.

Section 3.1: Propositional logic. You should know

Truth tables for ¬p, p ∨ q, p ∧ q, p→ q, p↔ q.

Ways to assert p→ q;

What a tautology is and what a contradiction is;

How to determine if two Boolean terms are logically equivalent;

Logical identities (Theorem 3.1.1).

Section 3.2: Quantifiers. You should know

How to read and write expressions involving the universal quantifier ∀
and the existential quantifier ∃;

How to negate statements involving the quantifiers.
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