1. Divisibility and prime numbers

a. Divisibility

b. Quotient and remainder

c. Representation of integers

d. The greatest common divisor

e. Prime numbers

f. Existence and uniqueness of prime factorization

2. Modular arithmetic

a. Congruences

b. Zm and its arithmetic

c. invertible elements of Zm

3. Statements and Proofs

a. Some mathematical statements

b. How to do mathematics

c. Compound statements

4. Set notation

a. Sets of objects and numbers

b. Subsets

c. Union and intersection

5. The logical framework

a. The basic logical operations: not, or, and

b. Logical equivalence

c. if- then

d. The converse statement

e. The contrapositive statement

6. Natural Numbers

a. The “laws of algebra”

b. Putting the natural numbers in order

c. The principle of induction

d. Summation formulae

7. Functions

a. The concept of a function

b. Surjections, injections, bijections

c. Composition of functions

d. Bijections and inverse functions

8. How to count

a. Counting as a bijection

b. The size of a set

c. A counting problem

d. Some applications of the pigeonhole principle

9. Integers

a. Negative numbers

b. Equivalence relations

c. Classification

d. Construction of the integers

e. Properties of the integers

10. Fractions and real numbers I

a. Construction and properties of rational numbers

b. Density of fractions

c. Decimal representation of fractions

11. Principles of counting I

a. The addition principle

b. Counting sets of pairs

c. Euler’s function

d. Functions, words, and selections

e. Injections as ordered selections without repetition

f. Permutations

12. Subsets and designs I

a. Binomial numbers

b. Unordered selections with repetition

c. The binomial theorem

d. The sieve principle

e. Some arithmetical applications

13. Partition, classification, and distribution I

a. Partitions of a set

b. Classification and equivalence relations

c. Distributions and the multinomial numbers

d. Partitions of a positive integer

e. Classification of permutations

f. Even and odd permutations

14. Statements and proofs II

a. Existential statements

b. Universal statements

c. Proof techniques

15. The logical framework II

a. Universal and existential quantifiers

16. Natural numbers II

a. Other forms of the principle of induction

b. Greatest and least members

c. How a conjecture becomes a theorem

17. How to count II

a. Infinite sets

b. Strange properties of infinite sets

18. Integers II

a. Bounded subsets of Z

19. Fractions and real numbers II

a. Real numbers

b. Approximations for real numbers

c. The greatest lower bound property

d. The real numbers are more plentiful than the rationals

20. Subsets and designs

a. Designs

b. t-designs

21. Modular arithmetic II

a. Cyclic constructions for designs

b. Latin squares

