CSE 321 Discrete Structures

Winter 2003
Lecture 1
Propositional Logic

About the course

* From the CSE catalog:

—C5E 321 Discrete Structures (4)
Fundamentals of set theory, graph theory,
enumeration, and algebraic structures, with
applications in computing. Prerequisite: CSE
143; either MATH 126, MATH 1208, or MATH
136.

* What | think the course is about:

— Foundstionsl structures for the practice of
computer science and engineernng

Why this material is important

* Language and formalizm for expressing
ideas in computing
* Fundamental tasks in computing
— Translating imprecise speciication nto a
working systam
— Getting the details right

Topic List
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Mathematical reasoningfinduction: algorithen
design, programming klanguages

Murnber theory/probability: cryptography,
secunty, algosthm design, machine kearming
Relations/relational algebra: databases
Graph theory: networking, social networks,
optimization
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Propositional Logic




Propositions
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Compound Propositions

* Megation (nof) - P

* Conjunction (and) prg
* Disjunction (or) pvq
* Exclusive or p2q
* Implication pD—=q
* Biconditional 0 q

Truth Tables
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Understanding complex
propositions

* Either Hamry finds the locket and Ron
breaks his wand or Fred will not open a

joke shop

Understanding complex
propositions with a truth table
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Aside: Number of binary

operators

* How many different binary operators are
there on atomic propositions?




p—q

* Implhication

— p imphes g

—whenewer p is true g must be true
— if p then q

—-qifp

— p s sufficient for g

— ponly if q

If pigs can whistle then horses
can fly

Converse, Contrapositive,
Inverse

* Implhication. p =g

* Converse. g —p

* Contrapositve. —g—=—=p
* Inverse. —p—=—g

v Are these the same?

Biconditional p < g

" piffg
* pis equivalentto g
* pimplies g and q implies p
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English and Logic

* You cannol nde the roller coaster if you
are under 4 feet tall unless you are older
than 16 years old

— - you can ride the roller coastar
— r. you are under 4 feet tall
— 5 you are older than 16

Logical equivalence

= Terminofogy: A compound proposition is a

— Tauschogy if it is always true
— Conftradiction if it is always false
— Confingency if it can be either true or false

By —B

2@ pl B

Ch-BY -

P—rgnp

ErgleiEpA-fvimEA@vimEpA-O)




