
MATH 311W.005 Exam 1 Study Guide

Exam 1 will take place on Monday, October 3, in class. It will cover Chapter 1.

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.
Examples. Complete the definition: We say that [a]n is invertible if

State the Chinese Remainder Theorem

• Solve problems similar to homework problems. Make sure that you know how to solve
all homework problems, the practice problems and the ones that were collected.

When writing proofs on the exam, do not refer to theorems, corollaries, and lemmas by number.
Instead, justify all steps, for example,

Since p divides ab and p is prime, p divides either a or b.
Since gcd(6, 11) = 1, 6 is invertible modulo 11.

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

Section 1.1: You should know
the definition of gcd(a, b) and how to find it;
Theorem 1.1.1 (Division Theorem), Theorem 1.1.2 and Corollary 1.1.3,
Lemma 1.1.4, Theorem 1.1.5 (Euclidean algorithm), Theorem 1.1.6.

Section 1.2: You should understand and be able to use induction and strong induction,
and you should know what a recursively (inductively) defined sequence is,
and the Binomial Theorem (Theorem 1.2.1)

Section 1.3: You should know
definitions of a prime number and of a composite number;
how to use the Sieve of Eratosthenes to find primes;
Theorem 1.3.1, Lemma 1.3.2, Theorem 1.3.3 (The Unique Factorization Thm),
Corollary 1.3.4, Corollary 1.3.5

Section 1.4: You should know
what a ≡ b mod n means, what the congruence class of a mod n is,
what Zn is, how to add and multiply congruence classes,
what it means for [a]n to be invertible, how to tell if [a]n is invertible
and how to find the inverse (Theorem 1.4.3); what a zero-divisor is,
Corollaries 1.4.4, 1.4.5, 1.4.6, 1.4.7

Section 1.5: You should know
how to tell whether a linear congruence has solutions,
and, if it does, how many and how to find them (Theorem 1.5.1);
the Chinese Remainder Theorem and how to find the simultaneous solution
of two or more congruences.

Section 1.6: You should know
how to tell whether [a]n has finite multiplicative order (Theorem 1.6.1),
and, if it does, what is the order of [a]n;
Theorem 1.6.2, Theorem 1.6.3 (Fermat’s Theorem) and Corollary 1.6.4
the definition of φ(n), Theorem 1.6.5, Theorem 1.6.6, how to find φ(n),
Theorem 1.6.7 (Euler’s Theorem) and Corollary 1.6.8
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