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Chapter 1: Gauss Sums

� Sums of arithmetic sequences (e.g. sum of the first n positive integers)

� Sum of the first n perfect squares, cubes

Sample Problem:
(UNB-2002-Gr 9-22) The value of the expression 1− 2− 3 + 4 + 5− 6− 7 + 8 + 9−
...+ 76 + 77− 78− 79 is equal to

(A) −98 (B) −80 (C) −60 (D) 40 (E) 80

Chapter 2: Primes & Prime Factorization

� Definition of divisibility

� Fundamental Theorem of Arithmetic

� Determining if a number is prime or not

� Legendre’s formula

Sample Problem:
(Sean Shi) The ages of Monica’s three children are between 12 and 17. The product
of their ages is 3120. What is the sum of their ages?

42



Chapter 3: Divisibility Rules

� Divisibility rules for all positive integers up to and including 11

Sample Problem:
(Jane Ahn) What is the smallest number greater than 200 that is divisible by both
14 and 21?

Chapter 4: Number of Divisors

� Determining the number of divisors of a positive integer n using the prime
factorization of n

� Multiplicative functions

Sample Problem:
(Jennifer Zhu) What is the difference between the numbers of factors in 288 and in
144?

Chapter 5: Sum of Divisors

� Definition of σ(n)

� Determining the sum of divisors of a number n using the prime factorization
of n

Sample Problem:
(Richard Spence) What is the sum of the divisors of 496?

Chapter 6: Factoring Techniques

� Difference of squares

� Simon’s Favorite Factoring Trick (SFFT)

� Sum of cubes, difference of cubes

� Sophie-Germain identity

Sample Problem:
(Jonathan Sy) How many distinct prime factors does 174 − 44 have?



Chapter 7: Number Bases

� Representing numbers in different bases

� Converting numbers between bases (emphasis on base 2, 8, and 16)

� Arithmetic in different bases

Sample Problem:
(Jacob Klegar) How many positive integers have the same number of digits in base
5 and base 9?

Chapter 8: GCD & LCM

� Computing the GCD and LCM of two or more numbers

� Euclidean algorithm

� Relation between gcd and lcm (lcm(a, b) = ab/gcd(a, b))

Sample Problem:
(Nathan Zhang) Find the greatest common divisor of 2613 and 637.

Chapter 9: Modular Arithmetic

� Introduction to the congruence operator (a ≡ b (mod m))

� Basic properties of modulo (reflexive, symmetric, transitive)

� Computing remainders by finding patterns

� Proof of the divisibility rules for 3, 9, and 11

Sample Problem:
(Kevin Chang) Find the last two digits of 72015.



Chapter 10: Fermat’s Little Theorem

� Applying Fermat’s little theorem to find the remainder when a power is divided
by a prime

Sample Problem:
(BmMT-2012-Ciphering-31) What is the remainder when 1919 is divided by 17?

Chapter 11: Chinese Remainder Theorem

� Applying the Chinese remainder theorem to basic modular arithmetic problems

� Solving basic systems of congruences

Sample Problem:
(Victor Hakim) If a large batch of donuts is arranged into boxes of 10, eight are left
over. If arranged into boxes of 12, ten are left over. If arranged into boxes of 14,
twelve are left over. Given that there are fewer than 500 donuts, how many donuts
are in the batch?

Chapter 12: Diophantine Equations

� Solving linear Diophantine equations of the form ax+ by = c

� Chicken McNugget theorem

� Bézout’s identity

� Pythagorean triples

� Using modular arithmetic to show that a Diophantine equation has no solu-
tions

Sample Problem:
(BmMT-2012-Team-4) How many solutions (x, y) in the positive integers are there
to 3x+ 7y = 1337?


