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Understanding and mastering two-column proofs is essential for students and professionals involved in
geometry, logic, and mathematical reasoning. When approaching a proof, particularly a two-column proof,
the reasoning behind each step is crucial for clarity, accuracy, and effective communication. This article
will explore what to write in the reason column for any statement within a two-column proof, providing
detailed insights, strategies, and examples to enhance your mathematical proof skills.

---

What Is a Two-Column Proof?

Definition and Purpose
A two-column proof is a structured method used to demonstrate the validity of a mathematical statement or
theorem. It consists of two vertical columns:
- The Left Column contains the statements or steps being made.
- The Right Column contains the reasons or justifications for each statement.

This format helps clearly connect each step with its logical foundation, making complex proofs easier to
follow and verify.

Why Use Two-Column Proofs?
- Promotes logical organization
- Clarifies the reasoning process
- Facilitates peer review and grading
- Reinforces understanding of geometric principles

---



What to Write in the Reason Column

The core of a two-column proof lies in the reasons provided for each statement. These reasons justify why
each step is valid based on definitions, properties, postulates, or previously established theorems.

Types of Reasons Commonly Used
To effectively fill in the reason column, familiarize yourself with typical justifications, including:
- Definitions
- Postulates (axioms)
- Theorems
- Properties of geometric figures
- Previously proven statements or corollaries

Key Strategies for Writing Reasons

1. Identify the Statement
Before assigning a reason, ensure you fully understand the statement's nature and what it relies upon.

2. Match with Known Properties or Theorems
Connect the statement to a relevant property or theorem that justifies it.

3. Use Precise Language
Clearly specify the reason; avoid vague or broad terms.

4. Refer to Previous Steps or Statements
When a statement depends on earlier steps, cite those steps or the logic that connects them.

---

Step-by-Step Guide to Filling the Reason Column

Step 1: Write the Statement
Begin each row with a clear, concise statement of what you are asserting at that step.



Step 2: Determine the Justification
Analyze the statement to identify which reason from your knowledge base applies. Common options
include:
- Definition of congruence, perpendicularity, or bisectors
- Properties of angles, segments, or triangles
- Postulates like the Segment Addition Postulate
- Theorems such as Alternate Interior Angles Theorem

Step 3: Write the Reason
Input the exact reason, referencing the appropriate rule, property, or previous statement.

Step 4: Cross-Verify
Ensure the reason logically supports the statement and aligns with the proof's overall flow.

---

Examples of Filling in the Reason Column

Example 1: Proving Congruent Triangles
Suppose you have the following statement:
"Triangle ABC is congruent to Triangle DEF."

Possible reason:
- "SAS Postulate" (Side-Angle-Side)

---

Example 2: Showing a Segment is a Midpoint
Statement:
"D is the midpoint of segment AB."

Possible reason:
- "Definition of Midpoint"
- "D divides AB into two equal segments"



---

Common Reasons Used in Geometric Proofs

Here's a list of frequently employed justifications:

- Definitions:
- Definition of congruent segments
- Definition of bisectors
- Definition of supplementary or complementary angles
- Definition of midpoints, perpendicular bisectors, etc.

- Postulates and Axioms:
- Segment Addition Postulate
- Ruler Postulate
- Protractor Postulate
- Postulate about lines and angles

- Theorems:
- Vertical Angles Theorem
- Alternate Interior Angles Theorem
- Corresponding Angles Postulate
- Triangle Congruence Theorems (SSS, SAS, ASA, AAS)
- Properties of parallelograms, rectangles, squares, etc.

- Properties:
- Reflexive Property
- Symmetric Property
- Transitive Property
- Properties of parallel lines and transversals

---

Tips for Effective Two-Column Proofs

- Be Concise but Precise: Use clear language and avoid unnecessary words.
- Use Established Results: Rely on previously proven statements or well-known properties.
- Label Your Diagrams Clearly: Visual aids can help justify statements.
- Review and Revise: Double-check that reasons correctly justify each statement.



---

Conclusion

Mastering what to write in the reason column of a two-column proof is fundamental to effectively
communicating mathematical logic and reasoning. Whether you're working through proofs involving
congruent triangles, angle relationships, or segment properties, understanding the appropriate reasons
enhances your clarity and confidence. Remember, each reason must be justifiable through definitions,
properties, postulates, or theorems, and should directly support the statement above it. With practice, you'll
develop an intuitive sense for selecting the correct justification, turning complex proofs into clear, logical
sequences that stand up to scrutiny.

---

Final Thoughts

In summary, the reason column in a two-column proof serves as the backbone of your logical argument. It
links each statement to proven principles, ensuring your proof is both valid and understandable. By
mastering the use of definitions, properties, postulates, and theorems, and by carefully analyzing each step,
you can craft comprehensive proofs that demonstrate your mathematical reasoning prowess.

---
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Frequently Asked Questions



What is the purpose of the reason column in a two-column proof?
The reason column explains the logical justification or rule that supports each statement in the proof.

How do I determine what to write in the reason column for each step?
You identify the rule, property, or previously proven statement that logically justifies each new statement
in the proof.

Can I use different types of reasons in the reason column?
Yes, common reasons include definitions, postulates, theorems, properties (like reflexive, symmetric), or
previously proven statements.

What are some common reasons used in geometry two-column proofs?
Common reasons include 'Definition of,' 'Vertical angles are congruent,' 'Substitution,' 'Reflexive Property,'
and 'Corresponding parts of congruent triangles are congruent.'

Why is it important to be specific in the reason column?
Being specific ensures clarity and accuracy, showing exactly which rule or property justifies each step and
making the proof valid and understandable.

Can the reason column include references to diagrams or figures?
While diagrams help in understanding, the reason column should explicitly state the logical rule or
property; diagrams support but do not replace reasons.

What should I do if I cannot find a suitable reason for a step?
Re-examine your previous statements and theorems to find an applicable rule or property, or review your
diagram to identify missing justifications.

Is it necessary to write reasons for every step in a two-column proof?
Yes, every statement should have a valid reason to ensure the proof is logically sound and complete.

How can I improve my skills in writing reasons for a two-column proof?
Practice regularly, familiarize yourself with geometric theorems and properties, and review well-written
proofs to understand proper justification methods.
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Introduction

In the realm of geometry and logical reasoning, the two-column proof stands as a fundamental method for
demonstrating the validity of mathematical statements, particularly in congruence, similarity, and other
geometric properties. The phrase "PLS HELP !! Ill Appreciate It In A Two-column Proof, What Would
You Write In The Reason Column For Any" reflects a common plea among students and learners who find
themselves grappling with the structure and logic involved in constructing effective proofs. This article
aims to demystify the process, offering an in-depth exploration of what belongs in the reason column of a
two-column proof, supported by examples, explanations, and analytical insights.

---

Understanding the Two-Column Proof Structure

What Is a Two-Column Proof?

A two-column proof is a formal method used to validate geometric assertions through a step-by-step logical
sequence. It comprises two parallel columns:

- Statement Column: Lists the sequential statements or claims made during the proof.
- Reason Column: Justifies each statement with a logical reason, rule, or theorem.

This structure promotes clarity, precision, and logical coherence, ensuring that each claim is supported by
an appropriate justification.

The Purpose of the Reason Column

The reason column functions as the backbone of the proof. It links each statement to a logical foundation,
whether it's a definition, property, theorem, postulate, or previously established fact. Without proper
reasons, the proof lacks credibility and rigor.

---

What Belongs in the Reason Column?

Types of Justifications



In constructing the reason column, various types of justifications are acceptable, depending on the statement
being justified. These include:

1. Definitions: Clarify fundamental concepts or terms.
2. Postulates (Axioms): Basic assumptions accepted without proof.
3. Properties and Theorems: Proven principles applicable to the current problem.
4. Given Information: Data provided in the problem statement.
5. Previously Proven Statements: Results established earlier in the proof.
6. Logical Reasoning: Inferences made based on established facts.

Common Reasoning Categories

- Definitions: e.g., "Definition of congruent segments."
- Properties of Figures: e.g., "Vertical angles are congruent."
- Postulates: e.g., "Segment addition postulate."
- Theorems: e.g., "ASA Congruence Theorem" for triangles.
- Corollaries or Lemmas: Smaller results derived from larger theorems.
- Logical Inferences: Deductive reasoning connecting statements.

---

Practical Examples: Filling the Reason Column

Example 1: Proving Two Triangles Are Congruent

Suppose we are given two triangles, ABC and DEF, with certain sides and angles marked.

| Statement | Reason |
|--------------|---------|
| AB ≅ DE | Given |
| AC ≅ DF | Given |
| ∠A ≅ ∠D | Given |
| Triangle ABC ≅ Triangle DEF | SAS (Side-Angle-Side) Congruence Postulate |

Explanation:
In this example, the reasons for the first three statements are the given data. The final statement applies the
SAS Congruence Postulate, which states that if two sides and the included angle of one triangle are
congruent to the corresponding parts of another, then the triangles are congruent.

Example 2: Showing a Line is a Bisector

| Statement | Reason |
|--------------|---------|



| BD bisects ∠ABC | Given |
| ∠ABD ≅ ∠CBD | Definition of bisector |
| Segments BD ≅ Segments BD | Reflexive property |
| Triangles ABD ≅ Triangles CBD | SAS Postulate |

Explanation:
Here, the definition of a bisector justifies the congruence of the two angles. The reflexive property justifies
that the segment BD is congruent to itself. The congruence of the triangles is then established through SAS,
linking the previous justified parts.

---

Deep Dive: What Makes a Good Reason?

Clarity and Precision

Every reason should precisely specify the justification. Vague or generic statements weaken the proof's
validity.

Relevance

Only relevant justifications should be included. Irrelevant reasons confuse the logical flow.

Use of Proper Terminology

Correct terminology (e.g., "Vertical Angles Theorem," "Segment Addition Postulate") enhances clarity and
demonstrates understanding.

Logical Sequence

Each reason should logically follow from the previous statements or known facts, maintaining the integrity
of the deductive process.

---

Common Mistakes and How to Avoid Them

1. Omitting Reasons

Problem: Statements are listed without reasons, rendering the proof incomplete.

Solution: Always provide a reason for every statement, including definitions, postulates, and theorems.



2. Using Incorrect Reasons

Problem: Applying an inappropriate theorem or property.

Solution: Ensure the justification matches the statement. For example, don’t use the Pythagorean theorem
to justify congruent segments unless right triangles are involved.

3. Vague or Non-specific Reasons

Problem: Using phrases like "by rule" instead of specifying the rule.

Solution: Use precise terminology, e.g., "Vertical Angles Theorem" or "Segment Addition Postulate."

---

Analytical Insights: Developing Strong Proofs

The Role of Logical Deduction

Effective proofs hinge on logical deduction—each step must follow necessarily from the previous one,
justified by an appropriate reason.

The Interplay of Statements and Reasons

Statements and reasons form an interconnected web; mastering this interplay is key to constructing valid
proofs. Practice involves mapping each statement to its most suitable justification.

Building Proofs from Known to Unknown

Start with given information and known theorems, gradually building toward the conclusion. Each reason
acts as a link in this chain, supporting the next statement.

---

Strategies for Mastering the Reason Column

Study Key Theorems and Definitions

Having a solid grasp of fundamental theorems and definitions makes it easier to identify appropriate reasons.

Practice with Diverse Problems

Exposure to various proof types enhances your ability to recognize which justifications apply in different



contexts.

Use Logic and Elimination

When uncertain, eliminate incorrect justifications and choose the most direct and appropriate reason.

Seek Feedback and Review

Review completed proofs with teachers or peers to ensure correctness and clarity in the reasons provided.

---

Final Thoughts: The Importance of the Reason Column

In conclusion, the reason column in a two-column proof is not merely a formality but a critical component
that validates every step taken. Whether citing a definition, postulate, theorem, or logical inference, the
reasons serve as the foundation upon which the entire proof is built. Mastery of this aspect of geometric
reasoning enables students to develop rigorous, convincing arguments and deepens their understanding of
mathematical structures.

---

Summary: What Would You Write in the Reason Column?

- Definitions: "Definition of congruent segments," "Definition of bisector," etc.
- Postulates: "Segment Addition Postulate," "Protractor Postulate," etc.
- Theorems: "Vertical Angles Theorem," "SSS Congruence," etc.
- Given Information: Data provided in the problem statement.
- Logical Inferences: "If two angles are supplementary and one is 70°, then the other is 110°."
- Properties: "Reflexive Property," "Transitive Property," "Substitution Property," etc.

By understanding and applying these principles, anyone working through a two-column proof can
confidently justify each step, transforming a complex geometric problem into a logical, comprehensible
sequence of statements supported by appropriate reasons.

---

Remember: The strength of your proof lies in the appropriateness and clarity of your reasons. Practice
diligently, and you'll master the art of constructing compelling, mathematically sound justifications.
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