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Introduction to Propositional Logic in Boolean Algebra

Lesson Snapshot
+ Class context: Grade 12 Computer Science

+ Topic focus: Propositional logic, well-formed formulae, truth values and interpretation, truth
tables.

* Duration: 40 minutes

+ Teaching style: interactive

Learning Outcomes
+ Define what a proposition is and identify simple propositions.
+ Construct well-formed formulae (wff) using logical connectives.
+ Determine the truth values of simple and compound propositions.

+ Construct truth tables for given well-formed formulae.

Prerequisite Recall
+ Basic understanding of true/false statements.

+ Familiarity with logical reasoning in everyday context.

Materials and Setup
* Whiteboard or blackboard and markers/chalk.

+ Computer Science textbook (if available, for reference).

« Chart paper or printouts of basic truth tables (optional for quick reference).

Lesson Flow

Opening Hook & Introduction (5 minutes)

Teacher actions

+ Begin by asking students how computers make decisions.

+ Introduce the concept of Boolean Algebra as the foundation for digital logic and computer
decisions (true/false, on/off).



Explain that today's lesson will focus on propositional logic, the building blocks of Boolean
Algebra.

Student actions

+ Participate in discussion, offering ideas on computer decisions.

+ Listen attentively to the introduction.

Concept Development: Propositions and Well-Formed Formulae (wff) (10 minutes)

Teacher actions

+ Define a 'proposition’ as a declarative sentence that is either true or false, but not both. Provide
examples like 'Delhi is the capital of India' (True) and '2 + 2 = 5' (False).

+ Ask students to provide examples of propositions and non-propositions.

« Introduce logical connectives: NOT (), AND (), OR ().

+ Explain how propositions combine to form 'well-formed formulae' (wff) using these connectives.
E.g.'P Q,'P.

+ Emphasize the importance of parentheses for clarity in wff, e.g., (P Q) R'.

Student actions

* Provide examples of propositions and non-propositions.
* Understand the definition of proposition and wff.

* Note down the logical connectives and their symbols.

Truth Values and Interpretation (10 minutes)

Teacher actions

+ Explain that each proposition has a 'truth value' (True/T or False/F).

+ Demonstrate how to interpret simple wff by assigning truth values to variables and then evalu-
ating the expression.

*  Work through an example: If P is True and Q is False, what is the truth value of 'P Q'and 'P Q'?

+ Introduce truth tables as a systematic way to show all possible truth values of a wff.

Student actions

* Understand truth values.
+ Follow the worked example for interpreting wff.

+ Ask clarifying questions about interpretation.

Constructing Truth Tables (Worked Example & Guided Practice) (10 minutes)

Teacher actions



* Work through a complete example of constructing a truth table for a compound wff, e.g., '(P Q)'.

+ Guide students step-by-step: list variables, list intermediate columns (P Q), then the final
expression ((P Q)).

* Provide a simple wff for students to construct a truth table in pairs/individually (e.g., 'P Q").

+ Circulate and provide assistance, checking for understanding.
Student actions

+ Observe and follow the teacher's example of truth table construction.
+ Collaborate with peers or work individually to construct a truth table for the given wff.

+ Seek help if stuck.

Closure & Quick Check (5 minutes)

Teacher actions

« Summarize the key concepts covered: propositions, wff, logical connectives, truth values, and
truth tables.

+ Ask quick questions to check for immediate understanding.

+ Assign a short homework exercise to reinforce learning (e.g., construct truth tables for two
simple wff).

Student actions

+ Participate in the quick Q&A.

* Note down the homework assignment.

Teacher Questions
+  What makes a sentence a 'proposition'?
« If'P'is 'Itis raining' (True) and 'Q' is 'The sun is shining' (False), what is the truth value of 'P Q'?
*  Why do we need truth tables?

+ Canyou give an example of a well-formed formula?

Common Misconceptions
+ Confusing declarative sentences with questions or commands as propositions.
+ Incorrectly applying the truth conditions for AND () and OR ().
+ Omitting parentheses in wff, leading to ambiguity in interpretation.

+ Errors in systematically listing all possible truth value combinations in a truth table.

Recap

+ Today, we explored propositional logic, which forms the bedrock of digital computing decisions.



We learned about propositions as statements with definitive true/false values, and how to
combine them into well-formed formulae using logical connectives like NOT, AND, and OR.

Understanding truth values and systematically constructing truth tables are crucial skills for
analyzing and designing logic circuits.



