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Course Goals
Formulate problems clearly and precisely, focusing on what rather than how
Key topics: Sets, Propositional logic, Predicate logic

Analyze and understand problems using mathematical structures
Key topics: Functions, Relations, Graphs, Trees, . . .

From logical to computable specifications
Key topics: Recursion, Functional programming, Algorithms

Mathematical foundations for analyzing algorithms
Key topics: Summations, Recurrences, Counting techniques, Probability

Reasoning about correctness
Key topics: Proof techniques (induction, contradiction, ...)

Limits of computation
Key topics: Infinite sets, uncountability, undecidability
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High School Math Topics We Build On: Numbers

Integers, Rational and Real numbers

Define rational numbers, distinguish them from reals

Exponentiation and logarithms

Simplify/rewrite expressions invloving exponentiation

Understand relation between logarithms and exponentiations

Number systems: decimal, binary, and base-k for k > 2
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High School Math Topics We Build On: Polynomials

Equation solving

Simultaneous linear equations

Quadratic equations

Arbitrary polynomials if they are factorizable

Simplify/Factorize polynomials

Proficiency in applying formulas for an − bn, an + bn, and (a+ b)n for n = 0 . . . 3

Proficiency in factorizing polynomials and using this to find solutions

Working with inequalities
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High School Math Topics We Build On: Sequences

Arithmetic, Geometric and Harmonic series

Summation of Arithmetic and Geometric series

Including infinite geometric series

Simple and compound interest

Recursive definitions and recurrences

Example: Fibonacci series
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High School Math Topics We Build On: Sets and Counting

Sets

Operations (Union, intersection, set difference, product)

Counting

Size of sets constructed using set operations

Probability

Relationship to counting

Independence
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High School Math Topics: Logic, Functions and Proofs

Boolean logic operations: and, or and not

Functions

Domain and Range

One-to-one and onto functions

Inverse

Basic idea of proofs and understanding them
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High School Math Topics: Trigonometry and Calculus

Definition of sin, cos, tan, and so on

Values at key points such as 0, π/2, . . .

Degrees Vs Radians

Basic identities, e.g., sin2 θ + cos2 θ = 1

Basic differentiation

Polynomials, log x

Integrals and relationship to area under a curve

8 / 8


