Lesson Plan: Proof by Deduction
Subject: Mathematics
Grade Level: 1B HL
Topic: Proof by Deduction
Duration: 60 minutes
Lesson Objectives:
By the end of this lesson, students will be able to:
1. Understand the concept and importance of proof by deduction.
2. Follow a logical process to construct deductive proofs.

3. Apply proof by deduction to various mathematical statements.

Materials Needed:
o Whiteboard and markers

« Projector for PowerPoint presentation on proof by deduction
« Handouts with examples of proofs
o Worksheets with practice problems

« Student notebooks and pencils

Lesson Structure:
1. Introduction (5 minutes)

« Slide 1: Introducing the topic

o Teacher Activity: Welcome students and introduce the topic: "Today, we’ll be
focusing on Proof by Deduction, a fundamental method in mathematics for
establishing the truth of statements."

o Write the lesson objective on the board: “To understand and use proof by
deduction.”

o Explain that deduction is a process where we derive conclusions through
logical steps from known facts or premises.

2. Explanation: What is Proof by Deduction? (10 minutes)
« Slide 2: Defining Proof by Deduction

o Teacher Activity: Define proof by deduction as a logical reasoning process to
derive conclusions from known facts.

o Example: "It’s like building a structure, where each logical step forms the
foundation for the next."
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o Explain that the goal is to show a statement is universally true by logically
following from established facts.

« Slide 3: Importance of Proof by Deduction
o Explain why proof by deduction is essential:

= Foundation of Mathematics: Many theorems are proven through
deduction.

» Building Logical Skills: This method enhances analytical and problem-
solving skills.

» Real-World Applications: Deductive reasoning is widely used in areas
such as engineering, coding, and scientific research.
3. Understanding the Deductive Process (10 minutes)
« Slide 4: Steps in the Deductive Process
o Teacher Activity: Outline the deductive process:
1. Start with known facts or premises.
2. Apply logical rules, such as algebraic or arithmetic operations.
3. Derive the conclusion that needs to be proven.

o Emphasize that each step must logically follow from the previous one to
maintain consistency and validity.

o Use a basic example to illustrate these steps, such as proving that the sum of
two even numbers is even.
4. Worked Examples (15 minutes)
o Slide 5: Example 1 — Proving the Sum of Two Even Numbers is Even

o Teacher Activity: Go through each step of the proof:
= Step 1: Define even numbers as 2a and 2b, where a and b are integers.
= Step 2: Add the two numbers: 2a + 2b = 2(a + b).
= Step 3: Conclude that a + b is an integer, so the sum is even.

o Class Activity: Have students write out the proof and explain the reasoning in
their own words.

« Slide 6: Example 2 — Proving n* is Odd if n is Odd
o Teacher Activity: Walk through the example:
= Step 1: Define an odd number as n = 2k + 1.

= Step 2: Square n to get n® = 2k + 1) =4k*> + 4k + 1 = 2(2k* + 2k) + 1.
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= Step 3: Conclude that n? is odd, as it’s in the form 2m + 1.

o Class Activity: Encourage students to verify each step to understand the logie.

5. Key Properties of Deductive Proof (5 minutes)
« Slide 7: Properties of Deductive Proof

o Teacher Activity: Discuss the essential qualities of a good deductive proof:
» Logical Consistency: Each step must logically follow the previous one.
= Clear Definitions: Use precise definitions and avoid assumptions.

« No Assumptions: Ensure the statement is derived without assuming it’s
true.

= Precision: Each step should be clear and detailed.

o Class Activity: Ask students to identify which properties were applied in the
previous examples.

6. Worked Examples (5 minutes)
Slide 8: Example 3 — Proving the Sum of Two Integers is Even if Both are Even or Odd.

« Teacher Activity: Present the example with two cases:

o Case 1: If both numbers are even, let a = 2k and b = 2m.
Then a + b = 2(k + m), which is even.

o Case 2: If both numbers are odd, leta =2k + 1 and b =2m + 1.
Then a + b =2(k + m + 1), which is also even.

o Conclude that the sum is even whether both numbers are even or both are odd,
demonstrating logical deduction through separate cases.
7. Practice: Developing Proofs (10 minutes)

o Teacher Activity:

o Hand out worksheets with questions requiring proof by deduction. Questions
may include:

=  Prove that the sum of two odd numbers is even.
« Show that if n is even, #? is also even.

o Guide students through the first question to ensure they understand the
process.

o Class Activity:
o Students work independently or in pairs to complete the worksheet.

o Circulate to assist students, answer questions, and ensure they’re following the

logical steps. P
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7. Review and Common Mistakes (5 minutes)
« Slide 9: Common Mistakes in Proof by Deduction

o Teacher Activity: Discuss common mistakes to avoid:

« Jumping to Conclusions: Emphasize the importance of each logical
step.

= Assuming Without Proof: Avoid starting with unverified assumptions.

= Overcomplicating: Focus on simple, logical steps rather than adding
unnecessary complexity.

o Remind students to review each step to ensure their proofs are accurate.
8. Conclusion and Wrap-Up (5 minutes)
« Slide 10: Conclusion
o Teacher Activity: Summarize the main points:

= Proof by deduction builds a logical sequence to prove a statement’s
truth.

= Deductive reasoning is foundational in mathematics and is widely
applicable.

o Encourage students to practice more proofs by deduction to strengthen their
skills.

o Answer any remaining questions.
Homework/Extension:

« Assign additional proof questions as homework to reinforce students’ understanding
and application of proof by deduction.

Assessment:
« Formative assessment during class activities, worked examples, and worksheet tasks.

« Summative assessment based on the homework and students’ ability to construct
their own proofs.
Differentiation:

« For struggling students:

o Provide additional support and simpler examples. Focus on clear, step-by-step
reasoning.

o For advanced students:
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o Challenge them with more complex proofs or encourage them to identi

logical errors in incorrect proofs.

Reflection:
« After the lesson, evaluate student understanding based on worksheet and

participation. Adjust future lessons to address any areas where students struggled.
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