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Introduction to 
Discrete Structures L O G I C  A N D  P R O O F S



Session 
Roadmap

Motivating Questions

Teaching Style

Overview of Discrete Math (also called Discrete 
Structures)

Propositional Logic Exercises



Fun Question: Guess the number

• Without telling me, choose a number from {1, 2, 3, …, n}, where n is any Natural number.

• I will guess the number in "few" steps only by asking you:

o Is the number you chose less than x (where x a number I will choose each time differently)?

• I will only need a maximum of ceil(log2(n)) steps.

o Ex. If n = 1000, and you choose any number in {1, 2, 3, …, 1000}, I will guess it in at most 10 steps.



Observe the following and guess the next



Claim: # regions = 2n ? Examples are proof?



Teaching 
Style

Focus on teaching you how to think, not just how to get 
high grades.

Demonstrate how beautiful the subject is.

Interactive (e.g. We both solve questions, and compare 
our answers)

Assume minimum background knowledge.

I love being challenged and asked questions.



Discrete Math Applications: Analysis of Algorithms

• Insertion Sort, Merge Sort, Quick 

Sort, etc.

• Dijkstra's Algorithm (for shortest 

path)

• Minimum Spanning Tree Algorithms



Dijkstra's 
proof of 
correctness 
snippet



Discrete Math Applications: Cryptography

RSA Algorithm Blockchains CryptocurrenciesBlockchains







Exercises



Hint: Review what "proposition" mean.

Def (Proposition): A proposition is a declarative sentence (that is, a sentence that 
declares a fact) that is either true or false, but not both.



Hint: Review what "negation" means.



Hint: Review what "negation" means.



Hint: Review what the following mean:
• Disjunction (∨)
• Conjunction (∧)
• Implication (→)
• Biconditional ( )

See the next pages for the full definitions.



Def (Conjunction (∧))

Def (Disjunction (∨))



Def (Implication (p→q))

Def (Biconditional (p q))



Different ways of saying "p → q"

- “if p, then q” 

- “p implies q” 

- “if p, q” 

- “p only if q” 

- “p is sufficient for q” 

- “a sufficient condition for q is p”

- “q if p”

- “q whenever p” 

- “q when p” 

- “q is necessary for p” 

- “a necessary condition for p is q ” 

- “q follows from p” 

- “q unless ¬p” 

- “q provided that p”











Hint: Review what "converse", "contrapositive", and "inverse" means.

Def (Converse): The proposition q → p is called the converse of p → q.

Def (Contrapositive): The contrapositive of p → q is the proposition ¬q → ¬p.

Def (Inverse): The proposition ¬p → ¬q is called the inverse of p → q.

Important Note: only the contrapositive always has the same truth value as 
p → q. Why?
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