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When studying triangles in geometry, understanding how to compare two triangles is
fundamental. The ability to determine whether two triangles are congruent or similar
helps in solving various geometric problems, from basic constructions to complex proofs.
The decision on which criterion—Side-Side-Side (SSS), Side-Angle-Side (SAS), or
neither—to use hinges on the information provided about the triangles. This article
provides a comprehensive guide to choosing the appropriate method to compare two
triangles, focusing on the criteria of SSS, SAS, and situations where neither criterion
applies.

Understanding Triangle Congruence and
Similarity

Before diving into the specifics of SSS, SAS, and other criteria, it’s essential to
differentiate between congruence and similarity:

- Congruent triangles are identical in shape and size. All corresponding sides and angles
are equal.
- Similar triangles have the same shape but different sizes; their corresponding angles are
equal, and their sides are in proportion.

The criteria for establishing congruence are more restrictive than those for similarity. The
main congruence criteria are SSS, SAS, ASA (Angle-Side-Angle), AAS (Angle-Angle-Side),
and RHS (Right angle-Hypotenuse-Side). For similarity, criteria include AA (Angle-Angle),
SAS, and SSS.

This article focuses on SSS and SAS because they are commonly used to establish
congruence, but the principles also influence how you compare triangles for similarity.

When To Use SSS (Side-Side-Side) Criterion

What Is the SSS Criterion?
The SSS criterion states that if three sides of one triangle are respectively equal to three
sides of another triangle, then the two triangles are congruent.



Conditions for SSS:
- All three pairs of corresponding sides are equal.
- The triangles are congruent, meaning they are identical in shape and size.

Applications of SSS
- When you know the lengths of all three sides of two triangles.
- To prove the congruence of triangles in geometric proofs.
- When given measurements from a figure, and you need to establish a precise match.

Advantages of Using SSS
- Straightforward when side lengths are known.
- Ensures a high level of certainty about the congruence.
- Useful in real-world applications like engineering and construction where exact
measurements are available.

Limitations of SSS
- Cannot be used if you only know angles or partial information.
- Requires knowledge of all three sides, which might not always be available.

When To Use SAS (Side-Angle-Side) Criterion

What Is the SAS Criterion?
The SAS criterion states that if two sides and the included angle of one triangle are
respectively equal to two sides and the included angle of another triangle, then the two
triangles are congruent.

Conditions for SAS:
- Two pairs of sides are equal.
- The included angles between those sides are equal.
- The triangles are congruent in shape and size.

Applications of SAS
- When you know two sides and the angle between them for each triangle.
- To prove that two triangles are congruent when complete side measurements are not
available.
- In geometric constructions and proofs where angle measurements are given or can be
deduced.



Advantages of Using SAS
- Less information needed compared to SSS.
- Efficient when only partial measurements are available.
- Common in real-world scenarios where angles are easier to measure than all sides.

Limitations of SAS
- Cannot be used if you only know two sides without the included angle.
- The angle must be the included angle between the two sides; if it’s outside the pair, SAS
doesn’t apply.

Deciding Between SSS, SAS, or Neither

Choosing the appropriate criterion depends on the information provided about the two
triangles. Here are some guidelines to help make the decision:

Assess the Given Data
- Are all three sides of both triangles known?
- If yes, use SSS.
- Are two sides and the included angle known?
- If yes, use SAS.
- Are only angles known, or only parts of sides?
- Neither SSS nor SAS can be used directly; consider other criteria or additional data.

Evaluate the Relationship You Need to Establish
- Congruence (exact match) requires SSS, SAS, ASA, or AAS.
- Similarity (same shape, different size) can often be established with AA, or a combination
of SSS or SAS ratios.

Examples to Clarify the Choice

Example 1:
- Given: Sides AB = AC, BC = AB, and AC = BC.
- Approach: Since all three sides are known, choose SSS to prove congruence.

Example 2:
- Given: Two sides, AB = DE and AC = DF, and the included angles at A and D are equal.
- Approach: Use SAS criterion to establish congruence.

Example 3:
- Given: Only two angles and one side are known.



- Approach: Since SSS and SAS are not applicable, consider ASA or AAS criteria, or
conclude that neither applies directly.

Special Cases and Additional Considerations

When Neither SSS nor SAS Applies
Situations arise where the given data does not satisfy the conditions for SSS or SAS:
- Only angles are given without side lengths.
- Partial side information without the included angle.
- Data is insufficient to establish congruence.

In these cases, you may need to:
- Use the AA criterion for similarity.
- Gather more data.
- Use other geometric properties or theorems.

Considering Similarity Instead of Congruence
Sometimes, the goal is to compare triangles for similarity rather than congruence:
- AA criterion (two angles are equal) is sufficient for similarity.
- SSS or SAS ratios can be used to establish similarity when the ratios of corresponding
sides are equal.

Summary: How To Decide Which Criterion To Use

| Given Data | Suitable Criterion | Notes |
|--------------|---------------------|--------|
| All three sides | SSS | For congruence |
| Two sides and the included angle | SAS | For congruence |
| Two angles and a side | ASA or AAS | For congruence |
| Only angles | AA | For similarity |
| Partial info | Gather more data or use other theorems |

Final Tips for Comparing Triangles
- Always verify which information is given about the triangles.
- Match the given data to the criteria's conditions.
- Remember that congruence implies identical size and shape; similarity only implies the
same shape.
- Use diagrams to visualize and confirm the relationships.
- When in doubt, check whether the criteria fit the data before concluding.



Conclusion

Choosing whether to apply SSS, SAS, or neither to compare two triangles is a crucial skill
in geometry. It depends heavily on the available data about the sides and angles of the
triangles in question. When all three sides are known, SSS is the most straightforward
choice. When two sides and the included angle are known, SAS becomes the appropriate
criterion. If the data does not fit these scenarios, other methods or additional information
are necessary. Understanding and applying these criteria accurately will enhance your
problem-solving efficiency and deepen your comprehension of geometric principles.

Remember: Accurate diagramming, careful assessment of given data, and knowledge of
geometric theorems are key to effectively comparing triangles.

Frequently Asked Questions

When can you choose SSS to prove two triangles are
congruent?
You can choose SSS when all three corresponding sides of the two triangles are equal in
length.

What does SAS stand for, and when is it used?
SAS stands for Side-Angle-Side, and it is used to prove two triangles are congruent when
two sides and the included angle are equal.

If two triangles share two sides and the included angle,
which congruence criterion should you consider?
You should consider SAS (Side-Angle-Side).

Can you use neither SSS nor SAS if only two sides and a
non-included angle are equal?
Yes, because neither SSS nor SAS applies when the given sides and angles don't match
the specific criteria for these postulates.

How do you decide whether to choose SSS or SAS when
comparing two triangles?
Determine if you have three pairs of equal sides for SSS or two sides and the included
angle for SAS; choose accordingly.



Is it possible for two triangles to be congruent without
satisfying SSS or SAS?
Yes, they might be congruent by other criteria like ASA or AAS, but not necessarily by SSS
or SAS.

What is an example of when neither SSS nor SAS can be
used to compare two triangles?
When you only know two sides are equal and the non-included angles are equal, but not
the included side, so neither SSS nor SAS applies.

Why is the included angle important in the SAS
criterion?
Because the SAS postulate requires the angle to be between the two sides being
compared; this ensures a unique congruence condition.

Can SSS be used if the triangles share a side and have
two pairs of equal sides?
No, SSS requires all three pairs of sides to be known and equal, not just two.

What should you do if the given information about two
triangles does not fit SSS or SAS?
You should consider other congruence criteria like ASA or AAS, or conclude that neither
applies.

Additional Resources
Choose SSS, SAS, Or Neither To Compare These Two Triangles: A Comprehensive Guide

When analyzing the similarity of triangles, understanding the criteria that establish
whether two triangles are similar is fundamental. The options—SSS (Side-Side-Side), SAS
(Side-Angle-Side), or Neither—serve as the primary tools in this determination. Selecting
the correct criterion depends on the information provided about the triangles. In this
guide, we will explore how to approach such problems, specifically focusing on the
comparison of two triangles using these criteria, with a detailed breakdown of each
method's application, advantages, limitations, and when to choose each.

---

Understanding Triangle Similarity: The Foundations

Before diving into specific comparison criteria, it’s important to understand what it means



for two triangles to be similar.

What Does Similarity Mean?

Two triangles are similar if their corresponding angles are equal and their corresponding
sides are in proportion. The concept of similarity preserves shape but not necessarily size.

Why Is Triangle Similarity Important?

- Simplifies complex geometric problems.
- Allows for solving unknown lengths and angles.
- Forms the basis for many geometric proofs and applications, including trigonometry and
coordinate geometry.

---

The Main Criteria for Triangle Similarity

There are three primary criteria used to determine if two triangles are similar:

1. SSS (Side-Side-Side): All three pairs of corresponding sides are proportional.
2. SAS (Side-Angle-Side): Two pairs of corresponding sides are proportional, and the
included angles are equal.
3. AAA (Angle-Angle-Angle): All three pairs of corresponding angles are equal. (Note: AAA
indicates similarity, not congruence, but it’s not part of the "Choose SSS, SAS, or Neither"
options here.)

In the context of comparing two specific triangles with given data, SSS and SAS are the
most common criteria used to confirm similarity.

---

When to Use SSS, SAS, or Neither

Choosing the correct criterion depends on the information available about the triangles.
Let's examine each.

1. SSS (Side-Side-Side)

- Use SSS when: You are given or can measure all three pairs of corresponding sides.
- Advantages: Direct and straightforward; guarantees similarity if the sides are in
proportion.
- Limitations: Requires knowledge of all three side lengths; not useful if any side length is
unknown.

2. SAS (Side-Angle-Side)

- Use SAS when: You know two pairs of corresponding sides and the included angle
between those sides.
- Advantages: Often easier to verify when angle measures are given or can be measured;
less information needed than SSS.



- Limitations: The angle must be included between the sides being compared; if the angle
is not known, this criterion cannot be applied.

3. Neither

- Use Neither when: The available information does not satisfy either SSS or SAS
criteria—e.g., only angles are known, or the sides are not proportional, and the included
angles are not equal.
- Implication: The triangles are not necessarily similar based on the given data.

---

Applying the Criteria: Step-by-Step Approach

When faced with two triangles and data about their sides and angles, follow these steps:

Step 1: Collect Available Data

- List all known side lengths and angles.
- Identify which sides and angles correspond between the two triangles.

Step 2: Check for SSS

- Are all three sides of one triangle proportional to the corresponding sides of the other?
- Calculate ratios for corresponding sides:

For example, if sides are labeled as \( a, b, c \) in Triangle 1 and \( a', b', c' \) in Triangle 2:

\[
\frac{a}{a'} \stackrel{?}{=} \frac{b}{b'} \stackrel{?}{=} \frac{c}{c'}
\]

- If all ratios are equal, then SSS applies, and the triangles are similar.

Step 3: Check for SAS

- Are two pairs of sides proportional, and is the included angle between those sides equal?

- Calculate ratios of the two side pairs:

\[
\frac{a}{a'} \quad \text{and} \quad \frac{b}{b'}
\]

- Verify if these ratios are equal.

- Check if the included angles between those sides are equal.

- If both conditions are met, then SAS applies, and the triangles are similar.

Step 4: Decide on "Neither"



- If neither of the above criteria are satisfied, then the triangles are not similar based on
the data provided.

---

Practical Examples and Scenarios

Let's explore some typical scenarios to clarify the application.

Example 1: All Sides Known

Suppose Triangle A has sides 6, 8, 10, and Triangle B has sides 9, 12, 15.

- Calculate ratios:

\[
\frac{6}{9} = \frac{8}{12} = \frac{10}{15} = \frac{2}{3}
\]

- All ratios are equal; thus, SSS applies, and the triangles are similar.

Example 2: Two Sides and Included Angle Known

Suppose Triangle A has sides 7 and 9 with an included angle \(60^\circ\), and Triangle B
has sides 14 and 18 with an included angle \(60^\circ\).

- Calculate ratios:

\[
\frac{7}{14} = \frac{1}{2}
\]
\[
\frac{9}{18} = \frac{1}{2}
\]

- The side ratios are equal, and the included angles are equal.

- SAS applies; the triangles are similar.

Example 3: Insufficient Data

Suppose only the angles are known, and they are equal, but side lengths are unknown.

- You cannot confirm similarity using SSS or SAS.
- Result: Choose Neither.

---

Common Pitfalls and Misconceptions

- Confusing AAA with SSS or SAS: AAA only guarantees similarity, not congruence, and is



not part of this specific choice.
- Assuming proportional sides without verification: Always verify side ratios.
- Ignoring the included angle in SAS: For SAS, the angle must be between the two sides
compared.
- Overlooking non-proportional sides: If sides are not proportional, neither SSS nor SAS
applies.

---

Summary Table: When to Choose SSS, SAS, or Neither

| Situation | Appropriate Choice | Explanation |
|--------------------------------------------------------------|----------------------------------------------|--------------------------
--------------------------------|
| All three sides are proportional | SSS | Directly confirms similarity based on side ratios. |
| Two sides are proportional, and the included angle is equal | SAS | Uses side ratios and
included angle to confirm similarity. |
| Only angles are equal, but sides are unknown or not proportional | Neither | Not enough
information to conclude similarity. |
| Sides are proportional, but angles are not equal or known | Neither | Cannot confirm
similarity without equal angles or proportional sides. |

---

Final Thoughts: Making the Right Choice

Choosing SSS, SAS, or Neither depends heavily on the specific data provided about the
two triangles. Always begin by cataloging all known information, then methodically check
the necessary conditions for each criterion. Remember that the key is verifying either the
proportionality of sides (for SSS or SAS) or the equality of angles (for AAA, which is not
part of this choice).

By following this structured approach, you can confidently analyze and compare triangles,
ensuring accurate and logical conclusions about their similarity. Whether you're solving a
geometry problem or preparing for exams, mastering these criteria will significantly
enhance your problem-solving toolkit.

---

In summary, when comparing two triangles:

- Use SSS if all three sides are known or can be compared for proportionality.
- Use SAS if two sides are proportional and the included angles are equal.
- Choose Neither if the conditions for SSS or SAS are not satisfied or if the data is
insufficient.

Approaching each problem with clarity and systematic verification guarantees the correct
selection and a deeper understanding of geometric principles.
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