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(UNDERSTANDING HOW TRIANGLES CAN BE PROVEN CONGRUENT IS FUNDAMENTAL IN GEOMETRY. TRIANGLE CONGRUENCE RULES
PROVIDE MATHEMATICIANS, STUDENTS, AND ARCHITECTS WITH ESSENTIAL TOOLS TO DETERMINE WHEN TWO TRIANGLES ARE
EXACTLY THE SAME SHAPE AND SIZE, DESPITE POSSIBLE DIFFERENCES IN ORIENTATION OR POSITION. RECOGNIZING THE SPECIFIC
RULE THAT APPLIES IN A GIVEN SCENARIO SIMPLIFIES COMPLEX GEOMETRIC PROBLEMS, ENABLING ACCURATE CONSTRUCTION,
PROOF, AND ANALYSIS.

IN THIS COMPREHENSIVE GUIDE, WE WILL DELVE INTO THE FOUR PRIMARY TRIANGLE CONGRUENCE CRITERIA: AAS, ASA, SAS,
AND SSS. WE WILL EXPLORE THEIR DEFINITIONS, HOW THEY ARE APPLIED IN SOLVING GEOMETRIC PROBLEMS, AND PROVIDE CLEAR
EXAMPLES TO DISTINGUISH EACH RULE. \WHETHER YOU'RE PREPARING FOR EXAMS, WORKING ON GEOMETRIC CONSTRUCTIONS, OR
JUST ENHANCING YOUR MATHEMATICAL UNDERSTANDING, THIS ARTICLE WILL SERVE AS AN AUTHORITATIVE RESOURCE.

INTRODUCTION TO TRIANGLE CONGRUENCE

TRIANGLES ARE AMONG THE MOST FUNDAMENTAL SHAPES IN GEOMETRY. THEIR PROPERTIES AND RELATIONSHIPS FORM THE BASIS
FOR MANY GEOMETRIC THEOREMS AND PROOFS. \WHEN TWO TRIANGLES ARE CONGRUENT, IT MEANS THEY ARE IDENTICAL IN SHAPE
AND SIZE. ALL CORRESPONDING SIDES AND ANGLES ARE EQUAL, BUT THE TRIANGLES MAY BE ORIENTED DIFFERENTLY.

TRIANGLE CONGRUENCE RULES HELP US ESTABLISH THIS EQUIVALENCE WITHOUT NEEDING TO COMPARE EVERY SIDE AND ANGLE
INDIVIDUALLY. |NSTEAD, THESE RULES SPECIFY MINIMAL INFORMATION REQUIRED TO CONCLUDE THAT TWO TRIANGLES ARE
CONGRUENT.

UNDERSTANDING THE FOUR MAIN CONGRUENCE RULES

THE FOUR PRIMARY TRIANGLE CONGRUENCE CRITERIA ARE:

1. Sipe-Sipe-AncLe (SSA)

2. ANGLE-ANGLE-SIDE (AAS)

3. ANGLE-SiDE-ANGLE (ASA)

4. Sipe-Sipe-Sipe (SSS)

5. SiDe-ANGLE-SIDE (SAS) — OFTEN INCLUDED IN COMMON LISTS, BUT NOT PART OF THE OPTIONS ABOVE

IN THIS ARTICLE, THE FOCUS IS ON THE OPTIONS PROVIDED: AAS, ASA, SAS, SSS. LET'S EXPLORE EACH IN DETAIL.

1. SipE-SIDE-ANGLE (SSA)

WHILE SSA INVOLVES TWO SIDES AND A NON-INCLUDED ANGLE, IT DOES NOT GENERALLY GUARANTEE TRIANGLE CONGRUENCE.
THIS IS KNOWN AS THE ” AMBIGUOUS CASE” IN TRIANGLE CONGRUENCE BECAUSE, GIVEN TWO SIDES AND A NON-INCLUDED ANGLE,
THERE CAN BE:



- NO TRIANGLE (IF THE GIVEN DATA IS INVALID)
- EXACTLY ONE TRIANGLE
- TWO DIFFERENT TRIANGLES (MAKING SSA AN UNRELIABLE CONGRUENCE RULE IN GENERAL)

THEREFORE, SSA IS NOT CONSIDERED A VALID CONGRUENCE CRITERION FOR TRIANGLES IN THE STANDARD SET OF RULES.

2. ANGLE-ANGLE-SIDE (AAS)

DEFINITION: TWO ANGLES AND A NON-INCLUDED SIDE ARE KNOWN. |[F TWO ANGLES AND A SIDE NOT BETWEEN THEM ARE EQUAL IN
TWO TRIANGLES, THEN THE TRIANGLES ARE CONGRUENT.

Key PoINT: THE SIDE MUST NOT BE BETWEEN THE TWO ANGLES; IT SHOULD BE ADJACENT BUT NOT INCLUDED.

VISUAL |[LLUSTRATION:

IMAGINE TWO TRIANGLES SHARING THE SAME TWO ANGLES AND A SIDE THAT IS NOT BETWEEN THESE ANGLES.

APPLICATION: USED WHEN TWO ANGLES AND A SIDE OPPOSITE OR ADJACENT (BUT NOT BETWEEN THE ANGLES) ARE KNOWN.

WHY IT WORKS: KNOWING TWO ANGLES ALLOWS CALCULATION OF THE THIRD ANGLE, AND THE GIVEN SIDE FIXES THE SIZE OF
THE TRIANGLE.

3. ANGLE-SIDE-ANGLE (ASA)

DEFINITION: TWO ANGLES AND THE INCLUDED SIDE ARE KNOWN. IF TWO TRIANGLES HAVE TWO ANGLES AND THE SIDE BETWEEN
THEM EQUAL, THEN THE TRIANGLES ARE CONGRUENT.

VISUAL ILLUSTRATION:

IN TWO TRIANGLES, IF:

- ANGLE A = ANGLE A’

- SIDE BETWEEN THESE ANGLES (AB = A'B’)
- ANGLE B = ANGLE B’

THEN THE TRIANGLES ARE CONGRUENT.

Key PoINT: THE SIDE MUST BE BETWEEN THE TWO ANGLES.

APPLICATION: COMMONLY USED IN GEOMETRIC PROOFS, ESPECIALLY WHEN TWO ANGLES AND THE INCLUDED SIDE ARE GIVEN.

4. Sipe-Sioe-Sioe (SSS)

DEFINITION: ALL THREE SIDES OF ONE TRIANGLE ARE EQUAL TO THE CORRESPONDING THREE SIDES OF ANOTHER TRIANGLE.

APPLICATION: |F THREE SIDES ARE KNOWN AND EQUAL IN BOTH TRIANGLES, THEN THE TRIANGLES ARE CONGRUENT.



WHY IT WORKS: EQUAL SIDES GUARANTEE THE SHAPE, AS THE ANGLES ARE DETERMINED UNIQUELY BY THE SIDES.

5. Sipe-Sipe-ANGLE (SAS)

ALTHOUGH NOT PART OF THE OPTIONS LISTED ABOVE, IT'S WORTH MENTIONING THAT SAS IS ALSO A COMMON RULE: TWO
SIDES AND THE INCLUDED ANGLE ARE KNOWN, LEADING TO TRIANGLE CONGRUENCE.

CoMPARATIVE ANALYSIS OF THE TRIANGLE CONGRUENCE RULES

| RULE | DESCRIPTION | WHICH PARTS ARE KNOWN? | GUARANTEES CONGRUENCE? | NOTES |

R - S RS e

| AAS | TWwo ANGLES + NON-INCLUDED SIDE | TWO ANGLES + ONE SIDE (NOT BETWEEN THE ANGLES) | YES | V ALID RULE
| ASA | Two ANGLES + INCLUDED SIDE | TWO ANGLES + SIDE BETWEEN THEM | YES | VERY COMMON RULE |

| SAS | Two SIDES + INCLUDED ANGLE | TwoO SIDES + INCLUDED ANGLE | YES | W/IDELY USED |

| SSS | ALL THREE SIDES | THREE SIDES | YES | MOST COMPREHENSIVE |

IMPORTANT: SSA IS NOT RELIABLE FOR CONGRUENCE UNLESS ADDITIONAL CONDITIONS ARE MET, WHICH IS WHY IT'S EXCLUDED
FROM THE STANDARD LIST.

DeTERMINING THE CORRECT CONGRUENCE RULE IN PRACTICE

W/HEN SOLVING GEOMETRIC PROBLEMS, IDENTIFYING WHICH RULE APPLIES INVOLVES ANALYZING THE GIVEN INFORMATION
CAREFULLY.

STEPS TO DETERMINE THE APPLICABLE RULE:

1. IDENTIFY KNOWN PARTS: ARE TWO ANGLES, TWO SIDES, OR A COMBINATION PROVIDED?
2. CHECK THE CONFIGURATION:

- ARE THE SIDES ADJACENT TO THE ANGLES? IF SO, IS THE SIDE BETWEEN THE ANGLES?

- ARE THE SIDES OPPOSITE THE ANGLES?

3. MATCH WITH THE RULES:

- IF TWO ANGLES AND THE INCLUDED SIDE ARE KNOWN, APPLY ASA.

- IF TWO ANGLES AND A NON-INCLUDED SIDE ARE KNOWN, APPLY AAS.

- IF TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN, APPLY SAS.

- IF ALL THREE SIDES ARE KNOWN, APPLY SSS.

ExAMPLE SCENARIO:
SUPPOSE YOU ARE GIVEN:

- TRIANGLE 1: ANGLE A, ANGLE B, SipE AB
- TRIANGLE 2: ANGLE A’, ANGLE B', Sibe A'B’

IF THE GIVEN DATA MATCHES TWO ANGLES AND THE SIDE BETWEEN THEM, THE CONGRUENCE RULE IS ASA.



PRACTICAL APPLICATIONS AND IMPORTANCE OF RECOGNIZING THE CORRECT
RuULE

CORRECTLY IDENTIFYING THE CONGRUENCE RULE HAS SEVERAL PRACTICAL BENEFITS:

- SIMPLIFIES PROOFS: KNOWING THE RULE REDUCES THE STEPS NEEDED TO PROVE TRIANGLES ARE CONGRUENT.

- AIDS IN GEOMETRIC CONSTRUCTIONS: ENSURES ACCURACY WHEN CONSTRUCTING TRIANGLES BASED ON PARTIAL DATA.
- SUPPORTS PROBLEM-SOLVING: HELPS DETERMINE UNKNOWN PARTS OF A TRIANGLE ONCE CONGRUENCE IS ESTABLISHED.
- PREPARES STUDENTS FOR STANDARDIZED TESTS: MANY QUESTIONS HINGE ON RECOGNIZING WHICH RULE APPLIES.

SuUMMARY: WHICH RULE ARE THESE TRIANGLES CONGRUENT UNDER?

BASED ON THE OPTIONS PROVIDED:

- A. AAS — VALID WHEN TWO ANGLES AND A NON-INCLUDED SIDE ARE KNOWN.
- B. ASA — VALID WHEN TWO ANGLES AND THE INCLUDED SIDE ARE KNOWN.

- C. SAS — VALID WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN.

- D.SSS — VALID WHEN ALL THREE SIDES ARE KNOWN.

NoTE: SSA IS NOT A VALID CONGRUENCE RULE AND IS INTENTIONALLY EXCLUDED FROM THE OPTIONS.

CoNcCLUSION

(UNDERSTANDING THE SPECIFIC RULES BY WHICH TRIANGLES ARE CONGRUENT IS ESSENTIAL FOR MASTERING GEOMETRY.
RECOGNIZING WHETHER THE GIVEN INFORMATION CORRESPONDS TO AAS, ASA, SAS, or SSS ENABLES STUDENTS AND
PROFESSIONALS TO CONFIDENTLY ANALYZE AND SOLVE GEOMETRIC PROBLEMS.

BY MASTERING THESE CRITERIA, YOU CAN APPROACH A WIDE ARRAY OF GEOMETRIC PROOFS AND CONSTRUCTIONS WITH
CLARITY AND PRECISION. REMEMBER, THE KEY LIES IN CAREFULLY ANALYZING THE GIVEN DATA AND MATCHING IT TO THE
APPROPRIATE CONGRUENCE RULE.

FINAL TIPS FOR STUDENTS AND ENTHUSIASTS

- ALWAYS DOUBLE-CHECK WHICH PARTS OF THE TRIANGLES ARE GIVEN AND HOW THEY ARE POSITIONED.
- VISUALIZE OR DRAW DIAGRAMS TO BETTER UNDERSTAND THE RELATIONSHIPS.

- PRACTICE WITH VARIOUS PROBLEMS TO STRENGTHEN RECOGNITION SKILLS.

- Keep IN MIND THAT SSA IS UNRELIABLE FOR CONGRUENCE PURPOSES.

MASTERING THE APPLICATION OF AAS, ASA, SAS, AND SSS WILL SIGNIFICANTLY IMPROVE YOUR PROBLEM-SOLVING SKILLS
IN GEOMETRY AND PREPARE YOU FOR MORE ADVANCED MATHEMATICAL TOPICS.

EMPOWER YOUR GEOMETRIC UNDERSTANDING TODAY BY MASTERING THESE FUNDAMENTAL TRIANGLE CONGRUENCE RULES!



FREQUENTLY AskeD QUESTIONS

\W/HICH RULE CONFIRMS THAT TWO TRIANGLES ARE CONGRUENT IF TWO ANGLES AND A
NON-INCLUDED SIDE ARE EQUAL?P

AAS (ANGLE-ANGLE-SIDE)

IN THE OPTIONS PROVIDED , WHICH RULE REQUIRES TWO SIDES AND THE INCLUDED ANGLE
TO BE CONGRUENT FOR TRIANGLE CONGRUENCE?

ASA (ANGLE-SIDE-ANGLE)

WHAT DOES THE SAS RULE STAND FOR WHEN DETERMINING IF TRIANGLES ARE
CONGRUENT?

SIDE- ANGLE-SIDE

\W/HICH RULE INVOLVES ALL THREE SIDES BEING CONGRUENT BETWEEN TWO TRIANGLES?
SSS (Sipe-Sipe-SIDE)

IF TWO TRIANGLES HAVE TWO ANGLES AND THE INCLUDED SIDE CONGRUENT, WHICH RULE
APPLIES?

ASA (ANGLE-SIDE-ANGLE)

AMONG THE OPTIONS , WHICH RULE IS USED WHEN TWO TRIANGLES HAVE TWO PAIRS OF
CONGRUENT SIDES AND THE INCLUDED ANGLE?

SAS (Sipe-ANGLE-SIDE)

ADDITIONAL RESOURCES

TrIANGLE CONGRUENCE RULES: AN IN-DEPTH EXAMINATION OF AAS, ASA, SAS, anD SSS

UNDERSTANDING THE CRITERIA THAT DETERMINE WHEN TWO TRIANGLES ARE CONGRUENT IS FUNDAMENTAL IN GEOMETRY. THESE
RULES—AAS, ASA, SAS, AND SSS—SERVE AS THE BACKBONE FOR GEOMETRIC PROOFS, CONSTRUCTION, AND PROBLEM-
SOLVING. THEY PROVIDE MATHEMATICIANS, STUDENTS, AND EDUCATORS WITH RELIABLE GUIDELINES TO ESTABLISH TRIANGLE
CONGRUENCE, ENSURING THAT TWO TRIANGLES ARE IDENTICAL IN SIZE AND SHAPE DESPITE POSSIBLE DIFFERENCES IN THEIR
POSITION OR ORIENTATION.

IN THIS COMPREHENSIVE REVIEW, WE’LL DELVE INTO EACH OF THESE FOUR TRIANGLE CONGRUENCE RULES, EXPLORING THEIR
DEFINITIONS, APPLICATIONS, AND THE REASONING BEHIND THEIR VALIDITY. THINK OF THIS AS AN EXPERT FEATURE ARTICLE, WHERE
CLARITY AND DEPTH ARE PARAMOUNT, HELPING YOU APPRECIATE THE ELEGANCE AND UTILITY OF THESE GEOMETRIC PRINCIPLES.



TRIANGLE CONGRUENCE RULES: AN OVERVIEW

BEFORE DISSECTING EACH RULE, IT’S IMPORTANT TO UNDERSTAND WHAT CONGRUENCE MEANS IN THE CONTEXT OF TRIANGLES.
TWO TRIANGLES ARE CONGRUENT IF ALL THEIR CORRESPONDING SIDES AND ANGLES ARE EQUAL. THIS MEANS THAT ONCE THEIR
CORRESPONDENCE IS ESTABLISHED (\X/HICH VERTICES CORRESPOND TO \X/HICH), EVERY SEGMENT AND ANGLE IN ONE TRIANGLE
MATCHES EXACTLY WITH ITS COUNTERPART IN THE OTHER.

THE FOUR MAIN RULES—AAS, ASA, SAS, AND SSS—ARE SUFFICIENT CONDITIONS TO GUARANTEE CONGRUENCE, AND EACH
HAS A SPECIFIC PATTERN OF KNOWN SIDES AND ANGLES THAT, WHEN MATCHED, CONFIRM THE TRIANGLES ARE CONGRUENT.

1. Sipe- ANGLE-ANGLE (AAS): THE CRITERION OF TwoO ANGLES AND A NON-
INCLUDED SIDE

DEFINITION AND EXPLANATION

THE AAS RULE STATES THAT IF TWO ANGLES AND A NON-INCLUDED SIDE OF ONE TRIANGLE ARE RESPECTIVELY EQUAL TO TWO
ANGLES AND A NON-INCLUDED SIDE OF ANOTHER TRIANGLE, THEN THE TWO TRIANGLES ARE CONGRUENT.

- NON-INCLUDED SIDE MEANS THE SIDE THAT IS NOT BETWEEN THE TWO KNOWN ANGLES. FOR EXAMPLE, IF THE TWO KNOWN
ANGLES ARE AT VERTICES A AND B/ THEN THE SIDE OPPOSITE ANGLE C (I.E./ SIDE C) IS CONSIDERED NON-INCLUDED.

VISUAL REPRESENTATION

IMAGINE TWO TRIANGLES, TRIANGLE ABC AnD TRIANGLE DEF:

- Knowns For TriancLle ABC:P] A =P D,[{] B=[] E, AND SIDE A = SIDE D (WHERE SIDE A IS OPPOSITE [[] A, AND SIDE D IS
opposITER] D).
- THE KNOWN SIDES ARE NOT NECESSARILY BETWEEN THE TWO ANGLES.

WHy 1s AAS VALID?

THE REASON AAS WORKS IS ROOTED IN THE FACT THAT KNOWING TWO ANGLES FIXES THE SHAPE OF THE TRIANGLE (SINCE THE
SUM OF ANGLES IN A TRIANGLE IS ]80°>, AND A SIDE NOT BETWEEN THESE ANGLES DETERMINES THE SIZE AND POSITION
UNIQUELY. THIS COMBINATION LEAVES ONLY ONE POSSIBLE TRIANGLE CONFIGURATION.

APPLICATIONS oF AAS

- USED FREQUENTLY IN GEOMETRIC PROOFS INVOLVING TRIANGLE SIMILARITY AND CONGRUENCE.

- PARTICULARLY USEFUL WHEN THE SIDE BETWEEN THE TWO KNOWN ANGLES IS UNKNOWN OR NOT GIVEN.

- HELPS IN CONSTRUCTIONS WHERE ONLY CERTAIN ANGLES AND SIDES ARE SPECIFIED, SUCH AS IN PROBLEMS INVOLVING INDIRECT
MEASUREMENT OR GEOMETRIC CONSTRUCTIONS.

SUMMARY oF AAS

| ConpITION | DESCRIPTION |

— —— |
| Two anGLes |B] A=[] D, B=F EJ
| ONE NON-INCLUDED SIDE | SIDE A = SIDE D (NOT BETWEEN THE KNOWN ANGLES) |



| CoNCLUSION | TRIANGLES ARE CONGRUENT

2. Sipe-ANGLE-ANGLE (ASA): THe CRITERION OF TwWO ANGLES AND THE
INCLUDED SIDE

DEFINITION AND EXPLANATION

THE ASA RULE ASSERTS THAT IF TWO ANGLES AND THE INCLUDED SIDE BETWEEN THEM ARE RESPECTIVELY EQUAL IN TWO
TRIANGLES, THEN THE TRIANGLES ARE CONGRUENT.

- INCLUDED SIDE REFERS TO THE SIDE LYING BETWEEN THE TWO KNOWN ANGLES. FOR EXAMPLE, IF THE KNOWN ANGLES ARE AT
VERTICES A AND B, THEN SIDE AB IS THE INCLUDED SIDE.

VISUAL REPRESENTATION

IN TRIANGLES ABC anD DEF:

- Knowns: ] A=P D,[] B=[] E, anp sibe AB = sipe DE.
- THE SIDE IS BETWEEN THE KNOWN ANGLES.

WHyY 1s ASA VALID?

FIXING TWO ANGLES AND THE SIDE BETWEEN THEM DETERMINES THE SHAPE AND SIZE OF THE TRIANGLE UNIQUELY BECAUSE:

- THE TWO ANGLES DEFINE THE SHAPE APART FROM SIZE.
- THE INCLUDED SIDE FIXES THE SCALE.
- ONCE THESE ARE KNOWN, THE THIRD ANGLE AND THE REMAINING SIDES ARE DETERMINED UNIQUELY.

APPLICATIONS oF ASA

- WIDELY USED IN GEOMETRIC PROOFS, ESPECIALLY WHEN DEALING WITH PARALLEL LINES, TRANSVERSALS, AND ANGLE-SIDE
RELATIONSHIPS.

- USEFUL IN CONSTRUCTION PROBLEMS WHERE TWO ANGLES AND THE SEGMENT CONNECTING THEM ARE KNOWN.

- FUNDAMENTAL IN PROVING THE CONGRUENCE OF TRIANGLES IN MANY GEOMETRIC THEOREMS SUCH AS THE BASE ANGLES OF
ISOSCELES TRIANGLES.

SUMMARY oF ASA

| ConpITION | DESCRIPTION |

—— —_——— |

| Two ancLes |[F] A=F D,B B=[ EJ

| INcLUDED SIDE | sibE AB = sipe DE (BETWEEN THE KNOWN ANGLES) |
| CoNcLUSION | TRIANGLES ARE CONGRUENT |



3. SipE-ANGLE-SIDE (SAS): THE CrITERION OF ONE SIDE AND TWO
ADJACENT ANGLES

DEFINITION AND EXPLANATION

THE SAS RULE STATES THAT IF ONE SIDE AND THE TWO ADJACENT ANGLES ARE RESPECTIVELY EQUAL IN TWO TRIANGLES, THEN
THE TRIANGLES ARE CONGRUENT.

- THE KEY HERE IS ADJACENT ANGLES SHARING THE KNOWN SIDE, WHICH ACTS AS THE COMMON SIDE.

VISUAL REPRESENTATION
IN TRIANGLES ABC anD DEF:

- Knowns: sibpe AB=sipeDE, )] A=[] D, ano ] B=[] E
- THE SIDE IS BETWEEN THE TWO ANGLES, MAKING THEM ADJACENT.

WHY 1s SAS VALID?

KNOWING A SIDE AND THE TWO ANGLES ADJACENT TO IT CONSTRAINS THE SHAPE UNIQUELY BECAUSE:

- THE SIDE FIXES THE SCALE.
- THE ANGLES DETERMINE THE DIRECTIONS OF THE SIDES EMANATING FROM THE ENDPOINTS.
- THE COMBINATION YIELDS A SINGLE POSSIBLE TRIANGLE CONFIGURATION.

APPLICATIONS OF SAS

- COMMON IN GEOMETRIC CONSTRUCTIONS INVOLVING SIDE AND ANGLES.
- USED TO PROVE TRIANGLE CONGRUENCE WHEN THE SIDE AND ANGLES ARE READILY AVAILABLE.
- ESSENTIAL IN SOLVING REAL-WORLD PROBLEMS INVOLVING MEASUREMENT AND CONSTRUCTION.

SUMMARY ofF SAS

| ConpITION | DESCRIPTION |

— —— |
| Two ApjacenT anGLes |[F] A=F D, B=[ E|

| ONE sIDE | sibe AB = sipe DE (THE SIDE BETWEEN THE ANGLES) |
| CoNcLUSION | TRIANGLES ARE CONGRUENT |

4. Sipe-Sipe-Sipe (SSS): THe CRITERION oF THREE CORRESPONDING SIDES

DEFINITION AND EXPLANATION

THE SSS RULE STATES THAT IF ALL THREE SIDES OF ONE TRIANGLE ARE RESPECTIVELY EQUAL TO THE THREE SIDES OF ANOTHER
TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

- THIS IS THE MOST STRAIGHTFORWARD AND COMPREHENSIVE CRITERION BECAUSE MATCHING ALL THREE SIDES GUARANTEES THE



ENTIRE SHAPE AND SIZE.

VISUAL REPRESENTATION

IN TRIANGLES ABC aND DEF:

- sipe AB = sipe DE,
- sioe BC = sioe EF,
- sipe AC = sipe DF.

WHY 1s SSS VALID?

MATCHING ALL THREE SIDES MEANS THE TRIANGLES ARE EXACTLY THE SAME IN SIZE AND SHAPE. SINCE THE LENGTHS ARE FIXED,
AND THE CORRESPONDING ANGLES ARE DETERMINED BY THESE SIDES, THERE’S ONLY ONE POSSIBLE CONFIGURATION.

APPLICATIONS OF SSS

- FUNDAMENTAL IN GEOMETRIC PROOFS, ESPECIALLY WHEN GIVEN SIDE LENGTHS.

- USED IN VARIOUS GEOMETRIC CONSTRUCTIONS, SUCH AS IN TRIANGLE CONGRUENCE VERIFICATION AND IN SOLVING PROBLEMS
INVOLVING MEASUREMENTS.

- ESSENTIAL FOR ESTABLISHING THE CONGRUENCE OF TRIANGLES WHEN ONLY SIDE LENGTHS ARE KNOWN.

SUMMARY ofF SSS

| ConpiTION | DESCRIPTION |

A M— |

| THree siDes | sioe AB = sipe DE, sipe BC = sioe EF, sipe AC = sipe DF |
| ConcLUSION | TRIANGLES ARE CONGRUENT |

CoMPARISON AND PrRACTICAL UsAGE

| RuLE | KNownN ELEMENTS | KEY FEATURE | Usace CoNTEXT |

G ———— R —— |

| AAS | TWO ANGLES + A NON-INCLUDED SIDE | FIXES SHAPE WITH AN EXTRA SIDE | WHEN ANGLES ARE KNOWN, SIDE NOT
BETWEEN THEM |

| ASA | Two ANGLES + INCLUDED SIDE | FIXES SHAPE WITH A KNOWN SIDE BETWEEN ANGLES | W/HEN SIDE BETWEEN ANGLES IS
KNOWN |

| SAS | TWoO ADJACENT ANGLES + SIDE BETWEEN | FIXES SHAPE WITH TWO ANGLES AND A SIDE | W/HEN SIDE AND ADJACENT
ANGLES ARE KNOWN |

| SSS | THREE SIDES | FIXES BOTH SHAPE AND SIZE COMPLETELY | WHEN ALL THREE SIDES ARE KNOWN |

ConcrusioN; CHoosING THE RIGHT RULE

SELECTING THE APPROPRIATE CONGRUENCE RULE DEPENDS ON THE INFORMATION AVAILABLE:

- |IF YOU KNOW TWO ANGLES AND A NON-INCLUDED SIDE, AAS Is YOUR GO-ToO.



- \WHEN THE SIDE LIES BETWEEN TWO KNOWN ANGLES, ASA or SAS MIGHT BE APPLICABLE, DEPENDING ON WHICH ELEMENTS
YOU HAVE.
- |IF ALL THREE SIDES MATCH, SSS IS STRAIGHTFORWARD AND DEFINITIVE.

(UNDERSTANDING THESE RULES NOT ONLY AIDS IN PROBLEM-SOLVING BUT ALSO DEEPENS YOUR APPRECIATION FOR THE LOGICAL
STRUCTURE OF GEOMETRY. THEY FORM A

By Which Rule Are These Triangles Congruent A Aas B Asa C
Sas D Sss

By Which Rule Are These Triangles Congruent A Aas B Asa C Sas D Sss
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