
Chapter 10

BOOLEAN LOGIC



Content overview
Candidates study the following topics:

In this chapter you will learn about:

Computer systems

1. Data representation

2. Data transmission

3. Hardware

4. Software

5. The internet and its uses

6. Automated and emerging technologies

Algorithms, programming and logic

7. Algorithm design and problem-solving

8. Programming

9. Databases

10. Boolean logic

1. the identification, definition, symbols and functions of 

the standard logic gates:

NOT, AND, OR, NAND, NOR and XOR

2. how to use logic gates to create logic circuits from:

○ a given problem

○ a logic expression

○ a truth table

3. how to complete truth tables from:

○ a given problem

○ a logic expression

○ a logic circuit

4. how to write a logic expression from:

○ a given problem

○ a logic circuit

○ a truth table.



Presenter
Presentation Notes
🔹 Single-input GatesBufferSymbol: Triangle.Function: Passes the input directly to output.Truth Table:InputOutput0011Inverter (NOT Gate)Symbol: Triangle with a small circle (inversion bubble).Function: Flips the input (1 becomes 0, 0 becomes 1).Truth Table:InputOutput0110🔹 Two-input GatesANDOutput is 1 only if both inputs are 1.Truth Table:ABOutput000010100111NAND (NOT AND)Output is opposite of AND.Truth Table:ABOutput001011101110OROutput is 1 if at least one input is 1.Truth Table:ABOutput000011101111NOR (NOT OR)Output is opposite of OR.Truth Table:ABOutput001010100110XOR (Exclusive OR)Output is 1 only if inputs are different.Truth Table:ABOutput000011101110XNOR (Exclusive NOR)Output is 1 only if inputs are the same.Truth Table:ABOutput001010100111📘 Summary:These gates are the building blocks of digital systems like computers, calculators, and microcontrollers. They process binary information and are foundational in Boolean logic.



Presenter
Presentation Notes
🧮 Given Expression:X = (A AND B) OR (B AND NOT C)This means:You need two AND gatesOne NOT gate (to invert C)One OR gate (to combine the two AND results)Each gate must have at most two inputs🧠 Step-by-step Gate Breakdown:NOT GateInput: COutput: NOT CFirst AND GateInputs: A and BOutput: A AND BSecond AND GateInputs: B and NOT C (from step 1)Output: B AND NOT COR GateInputs: Output of both AND gatesFinal Output: X



Presenter
Presentation Notes
🧾 Part 1: The Logic ExpressionYou are given a Boolean expression:X = (A AND B) OR (B AND NOT C)Key Requirements:Draw a logic circuit based on this expression.Use only 2-input gates (AND, OR, NOT).Do not simplify the expression.🧠 Part 2: The Completed Logic CircuitThe second image is the correct implementation of the expression using logic gates:🔹 Gate Breakdown:First AND GateInputs: A and BOutput: A AND BNOT GateInput: COutput: NOT CSecond AND GateInputs: B and NOT COutput: B AND NOT COR GateInputs: Output of both AND gatesOutput: Final output X🔄 How the Wiring Works:A and B feed into the top AND gate.C goes into the NOT gate, and the result plus B feed into the bottom AND gate.The outputs of both AND gates go into the OR gate, which produces X.✅ Final Output:This circuit correctly matches the expression without simplification and respects the two-input per gate rule.









Presenter
Presentation Notes
🔍 Step-by-Step Gate Analysis:AND Gate (top left):Inputs: A and BOutput: A AND B → written as A ∧ B or simply ABNOT Gate (bottom left):Input: COutput: NOT C → written as ¬C or C̅OR Gate (right side):Inputs: Output of AND gate and output of NOT gateFinal Output: (A AND B) OR (NOT C)✅ Final Boolean Expression:P = (A ∧ B) ∨ ¬C�Or in simpler notation: P = AB + C̅





Activity p.364



Activity p.365



Activity p.366



Activity p.370



Sources
Watson, David, Williams, Helen. Cambridge IGCSE computer 

science 

https://craigndave.org/videos/cambridge-igcse-topic-10-creating-logic-
circuits/
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