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3.1 The Basics-Reading

Cornell Notes Topic:
3.1 The Basics

Course: BSc Computer Science

Class: Discrete Mathematics-Reading

Date: November 06, 2019

Essential Question:

What is propositional logic and how can we make propositions and/or complex propositions?

Questions/Cues:

What is propositional logic?
What is a proposition?
What a propositional variable?
What is a truth value?
What are compound propositions?
What is negation in terms of proposition?
What are connectives?
What is conjunction in terms of proposition?
What is disjunction in terms of proposition?
What is exclusive-or in terms of proposition?
What is the implication in terms of proposition?
What is the biconditional in terms of proposition?
What is the precedence of logical operations in terms of propositions?
What is a bit and bit operations?
What is a bit string?
What is bitwise AND, OR & XOR?

Notes

Proposition = declarative sentence (that is, sentence that declares a fact) that is either
true or false not both

"Washington DC, is the capital of the USA"
Propositional variables (statement variables) = variables that represent propositions

conventional letters used for propositional variables, p, q, r, s...
Truth value = in terms of a proposition is true, denoted by T if it's a true proposition &
truth value of proposition is false, denoted by F if it's a false proposition.
Propositional logic (Propositional calculus) = area of logic that deals with propositions

first developed systematically by Aristotle more than 2300 years ago
Compound propositions = constructed by combining one or more propositions;
formed from existing propositions using logical operators



 

 

 

Connectives = logical operators that used to form new propositions from two or more
existing propositions

 

 
 



 

 

 



 

 

Statement   called a conditional statement because   asserts that q is
true on the condition that p holds. Conditional statement also called an implication

 true when both p & q true and when p is false (no matter what truth
value q has)

 

 



 

 

Biconditionals = way to combine propositions that expresses that two propositions
have the same truth value

 true when both conditional statements   &   are true and
is false otherwise
we use the words "if and only if" and abbreviation "iff" to express this logical
connective and why it's symbolically written by combining symbols 
Note that   has exactly same truth value as 

Other ways to express 



 

 



 

Bit = symbol with two values, 0 and 1
comp rep info using bits
comes from binary digit, because 0s and 1s used in binary reps of numbers
can be used to rep a truth value
1 reps T(true) and 0 reps F (False)
Variable is called a Boolean variable if its value is either true or false, can be
rep'ed using bit
Comp bit operation correspond to logical connectives, replace   with
notation AND, OR & XOR in various comp langs

 

 
 

 

  



 
Summary

In this week, we learned what propositional logic and a proposition is. Alongside this we
looked the various operations to perform on propositions, their application in computer
science.


