Course overview

B What is discrete mathematics?

B Why is a math course part of the computer science
curriculum?!?

m Will | really ever use this stuff again?

B How to succeed in this course

What is discrete mathematics?

B Discrete mathematics is the study of distinct objects or
structures and their relationships to one another

® For example:
® How many ways can a valid password be chosen?
® Can traffic flow between two computers in a network?
® How can we transform messages to hide their contents?
® How do we parse a given sequence of commands?

B By contrast, continuous mathematics (e.g., calculus)
studies objects and relationships that vary continuously
® E.g., Position, velocity, and acceleration of a projectile
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Why study discrete math?

Reason 2: Computers aren’t actually all that smart, they are
really just deterministic functions that map
discrete inputs to discrete outputs

Example: Does a given string contain an odd number of 1s?




Why study discrete math?

In general: Discrete mathematics allows us to better understand
computers and algorithms

function fib(int n)

_ — int first = 0;
function fib(int n) int second = 1:
if(h==01n==1) int tmp;
return 1; for(i = 1 ton)
else _ _ tmp = first + second;
return fib(n-1) + fib(n-2); first = second:

second = tmp;
end for
return first;

Tentative Syllabus

B Logic and proofs

B Sets

M Functions

B Integers and modular arithmetic
B Counting

B Probability and expectation

B Relations

Are these topies really useiul?




Logic and proofs

grant(X, projector) :- role(X, presenter), located(X, 104) function fib(int n)
located(adam, 104) int first = 0;
role(adam, presenter) int second = 1;
int tmp;
=> ?grant(adam, projector) for(i=1ton)
=> true tmp = first + second;
Automated reasoning, Al, security first = second;
second = tmp;
end for
exp() return first;
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Functions

Theory of computation

Integers and Modular Arithmetic
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Counting

How many valid
passwords exist for a
given set of rules?

How many IP addresses can be
assigned within a network
segment? Will we run out?

Spam classification

Hardware, software, and
network simulation

Risk assessment




Relations

Name Age |Phone

Alice 19 555-1234

Danielle |33 555-5353

Zach 27 555-3217

Charlie |21 555-2335

Relational databases

Route
planning

Syllabus Redux

W Logic and proofs

B Sets

M Functions

B Integers and modular arithmetic
® Counting

B Probability and exp Y —~ '
B Relations L e :, U

Are these topies really useiul?




Mastering discrete mathematics requires practice!

B Succeeding in this class requires practicing the skills
that we will acquire, thinking critically, and asking
questions

B Keys to success:
® Attend class and take notes
® Do your homework
® Work extra problems when you’re unsure
® Go to your recitation every week
® Take advantage of office hours

Final thoughts

m Our goal is to prepare you to be stronger computer
scientists by:
® Exploring the formal underpinnings of computer science
® Developing critical thinking skills
® Articulating ties between theory and practice

B Next lecture: Propositional logic




