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When approaching mathematical proofs, particularly indirect proofs such as proof by contradiction
or contrapositive, the initial assumption plays a pivotal role. In the context of statements involving
propositions like PQ and ST, understanding how to properly formulate the assumptions is essential
for guiding the logical process toward a valid conclusion. This article aims to explore the
methodology behind stating assumptions to initiate indirect proofs for such statements, offering
clear strategies, examples, and best practices to optimize your proof-writing skills for enhanced
clarity and effectiveness in mathematical reasoning.

Understanding Indirect Proofs: An Overview

Before delving into specific assumptions, it's important to comprehend the fundamental nature of
indirect proofs.

What Is an Indirect Proof?

An indirect proof demonstrates the truth of a statement by assuming its negation and deriving a
contradiction from that assumption. If assuming the negation leads to an inconsistency, then the
original statement must be true.

Types of Indirect Proofs

- Proof by Contradiction: Assume the negation of the statement and show this assumption results in
a logical contradiction.

- Proof by Contrapositive: To prove "If P then Q," prove "If not Q then not P" by assuming the
contrapositive.

Key Principles in Starting Indirect Proofs for
Statements Involving PQ and ST



When dealing with statements involving propositions such as PQ and ST, the assumptions depend on
the nature of the statement—whether it's a conditional, biconditional, or related to geometric
properties. The main goal is to identify the negation of the statement and then assume it to navigate
toward a contradiction.

General Approach to Formulating Assumptions

1. Identify the statement's form: Is it an implication, equivalence, or other logical structure?
2. Negate the statement accurately: For an implication "If P then Q," the negation is "P and not Q."
3. State the negation as the initial assumption: This forms the basis for the proof by contradiction.

Assumptions for Specific Types of Statements Involving
PQ and ST

Let's examine how to formulate assumptions for different common types of statements involving
propositions PQ and ST.

1. Statements of the Form "PQ implies ST

Original statement:
If PQ, then ST.

Negation:
PQ and not ST.

Assumption to start the proof:
Assume that PQ is true and ST is false.

Why this assumption?

Because assuming both PQ and not ST sets the stage for deriving a contradiction, which will confirm
that the original implication holds true.

2. Statements of the Form "PQ is equivalent to ST"

Original statement:
PQ if and only if ST.

Negation:
PQ and not ST, or not PQ and ST.

Assumption to start the proof:



Assume that either PQ is true and ST is false, or PQ is false and ST is true.

Implication:
By exploring both cases, we aim to reach contradictions, thus establishing the equivalence.

3. Statements Involving Geometric Conditions with PQ and ST

In geometric theorems, PQ and ST might represent segments, angles, or other properties.

Negation of the statement:
Suppose the theorem states: "If certain conditions involving PQ and ST hold, then a specific
geometric property is true."

To start an indirect proof, assume the opposite:

- The conditions hold (e.g., PQ and ST satisfy the given properties),
- But the conclusion does not hold.

Assumption example:

Assuming the conditions are satisfied but the property in question fails, e.g., the segments are not
equal, the angles are not congruent, etc.

Strategic Steps for Formulating Assumptions in
Indirect Proofs

To systematically formulate assumptions, follow these steps:

1. Precisely state the original statement: Understand what needs to be proved.

2. Negate the statement correctly: Identify the logical negation based on the statement's
form.

3. Translate the negation into assumptions: Clearly articulate these as initial assumptions in
your proof.

4. Identify known facts or given conditions: Incorporate these into your assumptions to
connect with the problem context.

5. Prepare for contradiction: Ensure your assumptions lead logically to a contradiction,
confirming the original statement.



Examples of Formulating Assumptions for Indirect
Proofs Involving PQ and ST

Let's see how these strategies work with concrete examples.

Example 1: Proving "If PQ is perpendicular to ST, then PQ
bisects ST"

Original statement:
If PQ [] ST, then PQ bisects ST.

Negation:
PQ is perpendicular to ST, and PQ does not bisect ST.

Assumption to start the proof:
Assume that PQ [] ST and PQ does not bisect ST.

Logical progression:
From these assumptions, explore properties of the geometric configuration to derive a contradiction,
such as identifying the point of intersection or segment division.

Example 2: Proving "PQ is parallel to ST if and only if their
corresponding angles are equal”

Negation:
PQ is parallel to ST, but the corresponding angles are not equal; or, the angles are equal, but PQ is
not parallel to ST.

Assumption to start:

Assume either:

- PQ is parallel to ST, but the corresponding angles are not equal, or
- The angles are equal, but PQ is not parallel to ST.

From this, proceed to analyze the geometric implications that lead to contradictions in either case.

Best Practices for Optimizing Assumption Statements
in Indirect Proofs

To maximize clarity and efficiency in your proofs, consider these best practices:



¢ Be precise and explicit: Clearly state the assumptions without ambiguity.

e Use logical connectors: When dealing with biconditional statements, specify assumptions for
both directions.

¢ Align assumptions with known conditions: Incorporate all relevant given data to
strengthen your assumptions.

¢ Avoid oversimplification: Ensure assumptions reflect the negation accurately, especially in
complex statements.

e Maintain consistency: Verify that assumptions do not contradict each other unless
intentionally leading to a contradiction.

Conclusion: Mastering the Art of Formulating
Assumptions for Indirect Proofs

Successfully initiating an indirect proof hinges on the ability to accurately state the initial
assumption—namely, the negation of the statement you aim to prove. When dealing with
propositions involving PQ and ST, whether geometric segments, angles, or logical propositions,
understanding how to formulate these assumptions is crucial for guiding the proof toward a
contradiction. By carefully analyzing the logical structure of the statement, accurately negating it,
and systematically translating that negation into assumptions, you set a solid foundation for a
compelling and rigorous proof.

Mastering this skill not only enhances your problem-solving toolkit but also deepens your
understanding of logical reasoning and mathematical rigor. As you practice formulating assumptions
in various contexts, you'll develop a sharper intuition for indirect proofs, ultimately making your
proofs more clear, concise, and convincing.
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Frequently Asked Questions

What assumption would you make to start an indirect proof



for the statement 'PQ is equal to ST'?

Assume that PQ is not equal to ST, aiming to derive a contradiction from this assumption.

How do you initiate an indirect proof for the statement 'The
segments PQ and ST are congruent'?

Begin by assuming that PQ is not congruent to ST, and then demonstrate that this leads to a
contradiction.

What initial assumption is typically made when proving 'PQ
and ST are parallel' using indirect proof?

Assume that PQ is not parallel to ST, and then show that this assumption contradicts known
properties or theorems.

In starting an indirect proof for the statement 'The angles at P
and S are equal,' what assumption would you make?

Assume that the angles at P and S are not equal, to derive a contradiction based on given conditions.

What assumption is made to initiate an indirect proof when
verifying 'PQ bisects ST'?

Assume that PQ does not bisect ST, and then show this assumption leads to inconsistency.

When proving 'The triangle PQS is similar to triangle STQ' via
indirect proof, what assumption do you start with?

Assume that the triangles are not similar, and then derive a contradiction based on angle or side
relationships.

What initial assumption would you make for an indirect proof
of 'The points P, Q, S, and T are concyclic'?

Assume that the points are not concyclic, and then demonstrate that this leads to a contradiction
with the given data.

How do you formulate the assumption when starting an
indirect proof for 'Line PQ is perpendicular to ST'?

Assume that PQ is not perpendicular to ST, aiming to reach a contradiction with the given geometric
properties.



Additional Resources

State The Assumption You Would Make To Start An Indirect Proof Of Each Statement.PQ ST is a
fundamental concept in mathematical reasoning and logic, especially when approaching proofs that
are not straightforward. Indirect proofs, often called proof by contradiction, rely on assuming the
negation of what we want to prove and then demonstrating that this assumption leads to a
contradiction. Understanding how to properly state these initial assumptions is crucial for
constructing valid and compelling proofs. In this comprehensive guide, we'll explore how to identify
and articulate the assumptions necessary for initiating an indirect proof for various types of
statements, with practical examples to illustrate these principles.

Understanding the Role of Assumptions in Indirect Proofs

Before diving into specific assumptions, it’s important to grasp the core idea behind indirect proofs.
When you aim to prove a statement P, an indirect proof involves:

1. Assuming the negation of P (i.e., assuming not P).

2. Using logical deductions from this assumption, along with known facts or axioms.

3. Reaching a contradiction, such as a statement that is inherently false or conflicts with established
facts.

4. Concluding that the original statement P must be true, since its negation leads to inconsistency.

This process hinges on the initial assumption, which serves as the starting point for the logical
chain. The way you state this assumption depends on the nature of the statement and the context.

General Principles for Stating Assumptions in Indirect Proofs
1. Clearly Negate the Target Statement

- When proving "P", your assumption should be "Suppose not P".
- The goal is to explore the consequences of not P to see if they lead to a contradiction.

2. Make the Assumption Explicit and Precise

- Avoid vague or ambiguous assumptions.
- Use formal language when appropriate, especially in mathematical contexts.

3. Relate to Known Facts or Conditions
- Your assumption should be compatible with the problem's given conditions but contradict the

statement you're trying to prove.
- Leverage existing axioms, definitions, or theorems as needed.

Applying Assumptions to Different Types of Statements



A. Statements of Existence or Uniqueness

Example Statement: "There exists a unique solution to the equation x? = 4."

Assumption for Indirect Proof:

- To prove "There exists a unique solution to x> = 4," you assume "There does not exist a unique
solution."

- More specifically, assume "Either no solution exists or more than one solution exists."

- This translates to:

- "Either for all x, x2 # 4" (no solution), or

- "There exist at least two distinct x1 and x2 such that xi12 = x22 = 4, with x1 # x2."

Key Point: The assumption explicitly negates the existence or uniqueness, setting the stage for
contradiction.

B. Statements of Inequality or Order

Example Statement: "For all real numbers x, if x > 2, then x2 > 4."

Assumption for Indirect Proof:

- To prove this statement, assume "There exists a real number x > 2 such that x? < 4."

- This assumption directly negates the conclusion, leading you to explore whether such an x can exist

without contradiction.

Key Point: The assumption is precise: "Assume there exists an x > 2 with x2 < 4."

C. Statements Involving Contradictions or Impossible Conditions

Example Statement: "It is impossible for a number to be both even and odd."

Assumption for Indirect Proof:

- Assume "A number n is both even and odd."

- From this, derive implications that lead to a contradiction, such as n = 2k = 2m + 1 for integers k

and m, which cannot both be true.

Key Point: The assumption explicitly states the negation of the statement—here, that the number is
both even and odd.

Practical Step-by-Step Guide to Stating Assumptions

Step 1: Identify the Statement to Prove



- Determine whether it's an existential statement, universal statement, inequality, or a property
involving logical conditions.

Step 2: Negate the Statement

- Formulate the logical negation:

- For "All x, P(x)": assume "There exists x such that not P(x)"

- For "There exists x such that Q(x)": assume "No such x exists" or "All x, not Q(x)"

Step 3: Express the Assumption Clearly

- Use precise language:

- For universal statements: "Suppose there exists an x for which P(x) is false."

- For existential statements: "Suppose no such x exists," or "Suppose all x do not satisfy Q(x)."

Step 4: Connect to the Known Conditions or Axioms

- Ensure the assumption is compatible with the given data but contradicts the statement to be
proved.

Step 5: Prepare to Derive a Contradiction

- Use the assumption to logically deduce consequences, aiming to find a statement that conflicts with
established facts.

Examples of Assumption Statements in Practice

Example 1: Proving a Geometric Property

Statement: "The sum of the interior angles of a triangle is 180°."

Assumption for Indirect Proof:

- Assume "The sum of the interior angles of a triangle is not 180°."

- This could be: "Suppose the sum is either less than 180° or greater than 180°."

- The goal is to show that both assumptions lead to contradictions with Euclidean geometry
principles.

Example 2: Proving a Number is Rational

Statement: "V2 is irrational."

Assumption for Indirect Proof:

- Assume "V2 is rational," which implies "v2 = a/b," with integers a, b with no common factors.
- By assuming rationality, explore consequences that lead to a contradiction, such as both a and b

being even.

Example 3: Proving a Function is Continuous



Statement: "The function f(x) = 1/x is discontinuous at x=0."
Assumption for Indirect Proof:

- Assume "f(x) is continuous at x=0."
- This assumption will lead to logical inconsistencies when evaluating the limit as x approaches 0.

Summary of Best Practices

- Always explicitly state the negation of the target statement.

- Use precise language to avoid ambiguity.

- Ensure the assumption is compatible with the problem’s conditions but contradicts the statement
you're proving.

- Use the assumption as a starting point to logically derive consequences leading to a contradiction.

Final Thoughts

State The Assumption You Would Make To Start An Indirect Proof Of Each Statement.PQ ST is a
pivotal skill in mathematical reasoning. Correctly framing the initial assumption is essential for
constructing a valid proof by contradiction. Whether dealing with existence, inequalities, properties,
or logical statements, the clarity and precision of your assumptions can determine the success of
your proof. Practice translating the negation of your target statement into explicit assumptions, and
you'll strengthen your logical reasoning significantly.
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