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ProBLEM 3. DETERMINE W/HETHER THE STATEMENT IS TRUE OR FALSE. PROVE THE STATEMENT DIRECTLY FROM DEFINITIONS IS
A FUNDAMENTAL TASK IN MATHEMATICAL LOGIC AND PROOFS. |T INVOLVES ANALYZING A GIVEN STATEMENT TO ESTABLISH ITS
TRUTH VALUE THROUGH A RIGOROUS APPLICATION OF THE DEFINITIONS INVOLVED. THIS PROCESS NOT ONLY HELPS IN
VALIDATING THE STATEMENT BUT ALSO DEEPENS UNDERSTANDING BY EMPHASIZING THE IMPORTANCE OF PRECISE DEFINITIONS. IN
THIS ARTICLE, WE WILL EXPLORE THE APPROACH TO SOLVING SUCH PROBLEMS, DISCUSS COMMON STRATEGIES, AND PROVIDE
ILLUSTRATIVE EXAMPLES TO HELP YOU MASTER THE METHOD OF PROVING STATEMENTS DIRECTLY FROM DEFINITIONS.

UUNDERSTANDING THE IMPORTANCE OF DEFINITIONS IN MATHEMATICAL PROOFS

THe RoLE oF DerFINITIONS

DEFINITIONS SERVE AS THE BUILDING BLOCKS OF MATHEMATICS. THEY PRECISELY SPECIFY THE MEANING OF CONCEPTS,
PROPERTIES, OR OBJECTS WITHIN A PARTICULAR CONTEXT. W/HEN TASKED WITH DETERMINING WHETHER A STATEMENT IS TRUE
OR FALSE, STARTING FROM THE DEFINITIONS ENSURES THAT THE PROOF IS GROUNDED IN THE FUNDAMENTAL UNDERSTANDING OF
THE CONCEPTS INVOLVED. THIS APPROACH MINIMIZES AMBIGUITY AND ALIGNS THE REASONING WITH THE ACCEPTED
MATHEMATICAL FRAMEW ORK.

\YWHY ProVE DIRECTLY FROM DEFINITIONS?

PROVING DIRECTLY FROM DEFINITIONS IS OFTEN THE MOST STRAIGHTFORWARD AND RIGOROUS METHOD. IT:
- ELIMINATES RELIANCE ON ASSUMPTIONS OR INTUITION.

- CLARIFIES THE LOGICAL CONNECTIONS BETWEEN CONCEPTS.

- ENSURES THE PROOF IS VALID WITHIN THE FORMAL SYSTEM.

- HELPS IDENTIFY WHETHER THE STATEMENT TRULY FOLLOWS FROM THE GIVEN DEFINITIONS.

STEP-BY-STEP APPROACH TO SOLVING PROBLEM 3

ToO EFFECTIVELY DETERMINE WHETHER A STATEMENT IS TRUE OR FALSE AND TO PROVE IT DIRECTLY FROM DEFINITIONS, FOLLOW
THESE SYSTEMATIC STEPS!

1. CAREFULLY READ AND UUNDERSTAND THE STATEMENT

- IDENTIFY THE KEY CONCEPTS INVOLVED.
- NOTE WHAT IS GIVEN AND WHAT NEEDS TO BE PROVEN.
- CLARIFY ANY TERMINOLOGY OR NOTATION.

2. RecALL ReELEVANT DEFINITIONS

- WRITE DOWN THE PRECISE DEFINITIONS RELATED TO THE CONCEPTS.
- ENSURE YOU UNDERSTAND THE CONDITIONS AND PROPERTIES SPECIFIED IN THESE DEFINITIONS.



3. RESTATE THE STATEMENT IN YOUR OWN W ORDS

- PARAPHRASING HELPS IN GRASPING THE CORE IDEA.
- CLARIFIES WHAT NEEDS TO BE SHOWN OR DISPROVEN.

4. ANALYZE THE STATEMENT IN TERMS OF DEFINITIONS

- BREAK DOWN THE STATEMENT INTO CONDITIONS THAT RELATE TO THE DEFINITIONS.
- DETERMINE WHAT ASSUMPTIONS ARE NECESSARY FOR THE STATEMENT TO HOLD.

5. ConsTRUCT A DIRECT PROOF 0R COUNTEREXAMPLE

-For A PROOF, SHOW THAT THE STATEMENT LOGICALLY FOLLOWS FROM THE DEFINITIONS.
-For A DISPROOF, FIND AN EXAMPLE THAT VIOLATES THE STATEMENT OR SHOW THE LOGICAL INCONSISTENCY.

6. WRITE THE FORMAL ProoF CLEARLY

- USE LOGICAL DEDUCTIONS DIRECTLY FROM THE DEFINITIONS.
- MAINTAIN CLARITY AND RIGOR THROUGHOUT.

ILLUSTRATIVE EXAMPLES OF PROVING STATEMENTS FROM DEFINITIONS

To SOLIDIFY UNDERSTANDING, LET'S EXAMINE SOME COMMON TYPES OF PROBLEMS AND HOW TO APPROACH THEM.

ExAMPLE 1: PROVING A SET IS EMPTY OrR NON-EMPTY

STATEMENT: ProVE THAT THE SET \( A = \{ x \iIn \MaTHBB{R} : x*2 < 0 \} \) 15 EMPTY.

APPROACH:

- RECALL THE DEFINITION OF THE SET: ALL REAL \( x \) sucH THAT \( x*2 <0 \).

- NOTE THAT, BY THE DEFINITION OF REAL NUMBERS AND PROPERTIES OF SQUARES, \( X2 \GeQ O \) For ALL \( x \In
\maTHBE{R} \).

- Since \( x*2 \GeQ 0 \) ALWAYS, THE INEQUALITY \( x*2 < 0 \) cANNOT HOLD FOR ANY REAL \( x \).

- Trererore, \( A \) conTAINS NO ELEMENTS, sO \( A \) Is eMPTY.

PrOOF:

FROM THE PROPERTIES OF REAL NUMBERS, FOR ALL \( x \iNn \MaTHEB{R} \), \( "2 \GeQ O \). THe sTaTEMeNT \( "2 <0 \)
CONTRADICTS THIS PROPERTY. HENCE, THERE IS NO \( x \IN \MATHBB{R} \) sATISFYING \( x*2 < O \). CONSEQUENTLY, THE
seT \( A \) 1s emMPTY.

ExXAMPLE 2: SHOWING AN ELEMENT SATISFIES A DEFINITION

STATEMENT: SHow THAT \( x = 3 \) IS AN EVEN INTEGER.

DEFINITIONS:
- AN INTEGER \( N \) IS EVEN IF THERE EXISTS AN INTEGER \( k \) sucH THAT \( N = 2k \).

APPROACH:

- Creck WHETHER \( 3 \) caN BE expresseD AS \( 2k \) For soMe INTEGER \(k \).

-SINce \( 3 =2 \1iMes 1.5 \), anD \( 1.5 \) 1s noT AN INTEGER, \( 3 \) cannoT BE WRITTEN AS \( 2k \) WITH \(k \IN
\mMATHBB{Z]} \).



CONCLUSION:
FroM THE DEFINITION, \( 3 \) IS NOT EVEN BECAUSE IT CANNOT BE EXPRESSED AS \( 2k \) wiTH \(k \iINn \MATHBB{Z]} \).
THEREFORE, THE STATEMENT THAT \( 3 \) IS AN EVEN INTEGER IS FALSE.

CoMMoN PITFALLS AND TIPS

\W/HEN WORKING ON PROVING STATEMENTS DIRECTLY FROM DEFINITIONS, KEEP IN MIND:

- AVOID ASSUMPTIONS BEYOND THE DEFINITIONS: ONLY USE WHAT IS EXPLICITLY STATED IN THE DEFINITIONS.

- BE PRECISE WITH LOGICAL IMPLICATIONS: SHOW EACH STEP CLEARLY, REFERENCING THE DEFINITIONS USED.

- CHECK FOR COUNTEREXAMPLES: IF THE STATEMENT CLAIMS SOMETHING IS ALWAYS TRUE, TRY TO FIND A COUNTEREXAMPLE TO
DISPROVE IT.

- CLARIFY THE SCOPE: ENSURE THE DOMAIN AND CONDITIONS ARE WELL-UNDERSTOOD AND CORRECTLY APPLIED.

CoNcLusioN; MASTERING THE ART ofF DIRECT PROOFS FROM DEFINITIONS

DETERMINING WHETHER A STATEMENT IS TRUE OR FALSE BASED SOLELY ON DEFINITIONS IS A CORE SKILL IN MATHEMATICS AND
LOGIC. |T REQUIRES A CAREFUL READING OF THE STATEMENT, A THOROUGH UNDERSTANDING OF RELEVANT DEFINITIONS, AND A
LOGICAL DEDUCTION PROCESS THAT IS TRANSPARENT AND RIGOROUS. BY PRACTICING THIS APPROACH THROUGH VARIOUS
EXAMPLES AND CAREFULLY ANALYZING THE STRUCTURE OF THE STATEMENTS, YOU WILL DEVELOP THE ABILITY TO CRAFT
CLEAR, CONCISE, AND VALID PROOFS.

REMEMBER, THE KEY TO SUCCESS IN PROBLEM 3 IS A DISCIPLINED, SYSTEMATIC APPROACH THAT ROOTS EVERY STEP IN THE
FUNDAMENTAL DEFINITIONS. THIS METHOD NOT ONLY CONFIRMS THE TRUTH OR FALSITY OF THE STATEMENT BUT ALSO
REINFORCES YOUR UNDERSTANDING OF THE UNDERLYING CONCEPTS, ENABLING YOU TO TACKLE MORE COMPLEX PROBLEMS WITH
CONFIDENCE.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE MAIN GOAL WHEN SOLVING ‘PROBLEM 3: DETERMINE WHETHER THE
STATEMENT Is TRUE ORr FALSE'?

THE MAIN GOAL IS TO ANALYZE THE GIVEN STATEMENT AND VERIFY ITS VALIDITY BY DIRECTLY APPLYING THE RELEVANT
DEFINITIONS, THEREBY PROVING WHETHER IT IS TRUE OR FALSE.

How CAN YOU APPROACH PROVING A STATEMENT DIRECTLY FROM DEFINITIONS?

Y OU CAN APPROACH THIS BY CAREFULLY RECALLING THE FORMAL DEFINITIONS INVOLVED AND THEN LOGICALLY DEMONSTRATING
THAT THE STATEMENT SATISFIES THESE DEFINITIONS OR CONTRADICTS THEM, LEADING TO A CLEAR PROOF OF ITS TRUTH OR
FALSITY.

\WHY IS IT IMPORTANT TO REFER DIRECTLY TO DEFINITIONS IN SUCH PROOFS?

REFERRING DIRECTLY TO DEFINITIONS ENSURES THE PROOF IS RIGOROUS AND BASED ON FUNDAMENTAL CONCEPTS, AVOIDING
RELIANCE ON ASSUMPTIONS OR EXTERNAL THEOREMS, THUS PROVIDING A SOLID FOUNDATION FOR THE CONCLUSION.

WHAT IS A COMMON MISTAKE TO AVOID WHEN PROVING STATEMENTS DIRECTLY FROM
DEFINITIONS?

A COMMON MISTAKE IS MISINTERPRETING THE DEFINITIONS OR ASSUMING WHAT NEEDS TO BE PROVED WITHOUT PROPERLY



VERIFYING EACH CONDITION OUTLINED BY THE DEFINITIONS, WHICH CAN LEAD TO INCORRECT CONCLUSIONS.

CAN YOU GIVE AN EXAMPLE OF A STATEMENT THAT CAN BE PROVED OR DISPROVED
DIRECTLY FROM DEFINITIONS?

YES, FOR EXAMPLE, PROVING THAT A SUBSET RELATION HOLDS BY DIRECTLY VERIFYING THAT EVERY ELEMENT OF ONE SET IS
ALSO AN ELEMENT OF ANOTHER SET ACCORDING TO THE SET DEFINITIONS.

How DOES UNDERSTANDING THE PRECISE DEFINITIONS INVOLVED HELP IN DETERMINING THE
TRUTH OR FALSITY OF A STATEMENT?

(UNDERST ANDING PRECISE DEFINITIONS ALLOWS YOU TO IDENTIFY EXACTLY WHAT CONDITIONS MUST BE SATISFIED FOR THE
STATEMENT TO BE TRUE, AND THEN METHODICALLY CHECK WHETHER THOSE CONDITIONS HOLD OR FAIL.

\WHEN IS IT PREFERABLE TO USE DIRECT PROOF FROM DEFINITIONS RATHER THAN OTHER
PROOF TECHNIQUES?

DIRECT PROOF FROM DEFINITIONS IS PREFERABLE WHEN THE STATEMENT INVOLVES FUNDAMENTAL PROPERTIES OR CONCEPTS THAT
CAN BE EXPLICITLY VERIFIED, ESPECIALLY WHEN AIMING FOR CLARITY AND RIGOR WITHOUT RELYING ON INDIRECT ARGUMENTS OR
ASSUMPTIONS.

W/HAT SKILLS ARE ESSENTIAL FOR EFFECTIVELY PROVING STATEMENTS DIRECTLY FROM
DEFINITIONS?

ESSENTIAL SKILLS INCLUDE A THOROUGH UNDERSTANDING OF THE RELEVANT DEFINITIONS, LOGICAL REASONING, PRECISE
NOTATION, AND THE ABILITY TO CONNECT DEFINITIONS TO THE STATEMENT IN A CLEAR, STEP~BY-STEP MANNER.

ADDITIONAL RESOURCES

PrOBLEM 3. DETERMINE W/HETHER THE STATEMENT IS TRUE Or FALSE. PROVE THE STATEMENT DIRECTLY FROM DEFINITIONS

INTRODUCTION

IN THE REALM OF MATHEMATICS, LOGIC, AND FORMAL REASONING, ONE OF THE FUNDAMENTAL SKILLS IS THE ABILITY TO ANALYZE
STATEMENTS CRITICALLY AND VERIFY THEIR TRUTHFULNESS BY RELYING SOLELY ON DEFINITIONS. THIS PROCESS, OFTEN TERMED
“PROOF FROM DEFINITIONS,” EMPHASIZES A RIGOROUS APPROACH WHERE ONE DOES NOT ASSUME ANYTHING BEYOND THE PRECISE
MEANINGS OF THE CONCEPTS INVOLVED. THE IMPORTANCE OF THIS METHOD CANNOT BE OVERSTATED, AS IT ENSURES THAT
CONCLUSIONS ARE GROUNDED IN THE FOUNDATIONAL PRINCIPLES THAT DEFINE THE SUBJECT MATTER. IN THIS ARTICLE, WE WILL
EXPLORE THE PROCESS OF DETERMINING WHETHER A GIVEN STATEMENT IS TRUE OR FALSE THROUGH DIRECT PROOF FROM
DEFINITIONS, EXAMINING THE ESSENTIAL STEPS, TECHNIQUES, AND CONSIDERATIONS INVOLVED.

UNDERS T ANDING THE PROBLEM: “DETERMINE W/HETHER THE STATEMENT Is TrUE Or FALSE”

THE PROBLEM AT HAND CHALLENGES US TO ANALYZE A SPECIFIC STATEMENT—WHOSE CONTENT IS TYPICALLY PROVIDED IN A
PROBLEM STATEMENT—AND TO DECIDE ITS VALIDITY BASED SOLELY ON THE FORMAL DEFINITIONS OF THE RELEVANT CONCEPTS.
THIS TASK IS CENTRAL IN MATHEMATICAL REASONING, LOGIC, OR ANY DISCIPLINE THAT RELIES ON PRECISE LANGUAGE. IT
INVOLVES TWO MAIN COMPONENTS!

- DECIPHERING THE STATEMENT: UNDERSTANDING WHAT THE STATEMENT ASSERTS.
- PROVING OR DISPROVING FROM DEFINITIONS: USING ONLY THE BASIC BUILDING BLOCKS, I|.E., THE DEFINITIONS, TO ESTABLISH



WHETHER THE STATEMENT HOLDS OR NOT.

THE PROCESS IS BOTH METICULOUS AND ENLIGHTENING, AS IT OFTEN REVEALS SUBTLE NUANCES ABOUT THE CONCEPTS
INVOLVED.

THE APPROACH: PROVING STATEMENTS DIRECTLY FROM DEFINITIONS

PROVING A STATEMENT DIRECTLY FROM DEFINITIONS INVOLVES A SYSTEMATIC APPROACH. THE CORE IDEA IS TO START WITH
THE DEFINITIONS OF THE INVOLVED CONCEPTS AND USE LOGICAL DEDUCTIONS TO ARRIVE AT THE STATEMENT'S CONCLUSION.

STeP 1: CLARIFY AND RESTATE THE DEFINITIONS

BEGIN BY CAREFULLY EXAMINING THE DEFINITIONS RELEVANT TO THE STATEMENT. RESTATE THESE DEFINITIONS IN YOUR OWN
\WORDS TO ENSURE COMPLETE UNDERSTANDING. PRECISE COMPREHENSION IS ESSENTIAL BECAUSE A MISINTERPRETATION CAN LEAD
TO AN INCORRECT CONCLUSION.

STEP 2: TRANSLATE THE STATEMENT INTO FORMAL TERMS

EXPRESS THE STATEMENT IN LOGICAL OR FORMAL LANGUAGE, EXPLICITLY INCORPORATING THE DEFINITIONS. THIS TRANSLATION
HELPS TO IDENTIFY WHAT ASSUMPTIONS ARE INVOLVED AND WHAT NEEDS TO BE PROVED OR DISPROVED.

STEP 3: ANALYZE THE LOGICAL STRUCTURE

IDENTIFY WHETHER THE STATEMENT IS AN IMPLICATION, EQUIVALENCE, OR A UNIVERSAL/EXISTENTIAL CLAIM. RECOGNIZING THE
LOGICAL FORM GUIDES THE PROOF STRATEGY.

STeP 4: CONSTRUCT THE PROOF

USING ONLY THE DEFINITIONS, BUILD A SEQUENCE OF LOGICAL DEDUCTIONS THAT LEAD FROM THE ASSUMPTIONS TO THE
CONCLUSION. THIS MAY INVOLVE:

- DIRECT APPLICATION OF THE DEFINITIONS.
- DERIVING NECESSARY PROPERTIES.
- SHOWING THAT THE STATEMENT'S CONDITIONS SATISFY OR VIOLATE THE DEFINITIONS.

STep 5: CONCLUDE AND VERIFY

AFTER COMPLETING THE DEDUCTIONS, VERIFY THAT THE PROOF IS VALID AND THAT IT HINGES SOLELY ON THE DEFINITIONS.
CONFIRM WHETHER THE STATEMENT IS INDEED TRUE OR FALSE BASED ON THIS REASONING.

ExXAMPLES OF PROVING STATEMENTS FROM DEFINITIONS

TO ILLUSTRATE, CONSIDER COMMON TYPES OF STATEMENTS ENCOUNTERED IN SUCH PROOFS:

ExAMPLE 1: PROVING AN IMPLICATION

STATEMENT: IF A NUMBER \( X \) 1S EVEN, THEN \( X"2 \) IS EVEN.

DEFINITIONS:

- Even NUMBER: AN INTEGER \( X \) IS EVEN IF THERE EXISTS AN INTEGER \( k \) sucH THAT \( x = 2k \).

- Obb NUMBER: AN INTEGER \( X \) 1S obD IF THERE EXISTS AN INTEGER \( k \) sucH THAT \( x = 2k + 1 \).
PROOF OUTLINE:

1. AssuMe \( x \) 1s even, so \( x = 2k \) For some INTEGER \( k \).
2. THen \( x™2 = (2k)"2 = 4k™2 = 2(2c"2) \).



3. Since \( 2«2 \) 1s AN INTEGER, \( X"2 \) IS DIVISIBLE BY 2, I.E., EVEN.
4. THEREFORE, THE STATEMENT IS TRUE.

ExAMPLE 2: DISPROVING A STATEMENT
STATEMENT: ALL PRIME NUMBERS ARE ODD.

DEFINITIONS:
- PrIME NUMBER: AN INTEGER \( P > 1 \) SUCH THAT THE ONLY POSITIVE DIVISORS ARE 1 AND \( P \).
- Obb NUMBER: AN INTEGER \( N \) sucH THAT \( N = 2k + 1 \) For soMe INTEGER \( Kk \).

ANALYSIS:
- THE PRIME NUMBER 2 IS A COUNTEREXAMPLE BECAUSE IT IS PRIME BUT NOT ODD.
- SINCE 2 IS PRIME AND NOT ODD, THE STATEMENT IS FALSE.

FEATURES AND CONSIDERATIONS IN PROVING FROM DEFINITIONS
W/HEN ENGAGING IN PROOFS BASED SOLELY ON DEFINITIONS, CERTAIN FEATURES AND CONSIDERATIONS ARE NOTEWORTHY:

Pros:

- RIGor AND PRECISION: ENSURES THE PROOF RELIES ON FUNDAMENTAL CONCEPTS WITHOUT ASSUMPTIONS.
- CLARITY: CLARIFIES EXACTLY WHAT THE STATEMENT ENTAILS.

- FOUNDATIONAL INTEGRITY: REINFORCES UNDERSTANDING OF CORE DEFINITIONS AND THEIR IMPLICATIONS.

- UNIVERSALITY: DEMONSTRATES THE POWER OF DEFINITIONS TO DERIVE BROAD TRUTHS.

Cons:

- COMPLEXITY: SOMETIMES, DEFINITIONS ARE INTRICATE, MAKING THE PROOF LENGTHY AND CUMBERSOME.

- LiMITED Scope: ONLY APPLIES WHEN THE RELEVANT DEFINITIONS ARE WELL-UNDERSTOOD AND PRECISE.

- POTENTIAL FOR OVERSIGHT: MISSING SUBTLE DETAILS IN DEFINITIONS CAN LEAD TO INCORRECT CONCLUSIONS.

- ReQuIRes CREATIVITY: FINDING THE RIGHT SEQUENCE OF LOGICAL DEDUCTIONS FROM DEFINITIONS CAN BE CHALLENGING.

FEATURES:

- EMPHASIS ON BAsic CONCEPTS: THE PROOFS RELY SOLELY ON THE FUNDAMENTAL BUILDING BLOCKS.
- LoaicAL DEDUCTION: THE PROCESS IS A CHAIN OF LOGICAL STEPS, EACH JUSTIFIED BY A DEFINITION.
- UNIVERSAL VALIDITY: VALID IN ALL APPLICABLE CASES, ASSUMING THE DEFINITIONS ARE ACCURATE.

COMMON STRATEGIES FOR PROOFS FROM DEFINITIONS
ToO STREAMLINE THE PROCESS, MATHEMATICIANS OFTEN EMPLOY CERTAIN STRATEGIES:

- DIRECT PROOF: STARTING FROM THE DEFINITIONS, LOGICALLY DERIVE THE STATEMENT.

- CONTRAPOSITIVE PROOF: PROVE THE CONTRAPOSITIVE OF THE STATEMENT, WHICH CAN SOMETIMES BE EASIER.
- CASE ANALYSIS: CONSIDER SEPARATE CASES BASED ON THE DEFINITIONS (E.G., EVEN VS. ODD).

- COUNTEREXAMPLES: \WHEN DISPROVING, FIND SPECIFIC INSTANCES THAT VIOLATE THE STATEMENT.

PrRACTICAL TIPS FOR STUDENTS AND PRACTITIONERS

- UNDERSTAND THE DEFINITIONS THOROUGHLY: NEVER ASSUME FAMILIARITY;, REVISIT THE DEFINITIONS UNTIL THEY ARE CRYSTAL
CLEAR.

- TRANSLATE INFORMAL STATEMENTS: CONVERT STATEMENTS INTO FORMAL LANGUAGE BEFORE ATTEMPTING PROOF.

- DrRAW DIAGRAMS OR EXAMPLES: VISUAL AIDS OR SPECIFIC EXAMPLES CAN ILLUMINATE THE LOGICAL STRUCTURE.

- BE PATIENT AND SYSTEMATIC: RUSHING OFTEN LEADS TO OVERSIGHT, A CAREFUL, STEP-BY-STEP APPROACH IS MORE
RELIABLE.



- VERIFY EACH DEDUCTION: ENSURE EACH LOGICAL STEP STRICTLY FOLLOWS FROM THE DEFINITIONS.

CONCLUSION

DETERMINING WHETHER A STATEMENT IS TRUE OR FALSE BY PROVING DIRECTLY FROM DEFINITIONS IS A CORNERSTONE OF
RIGOROUS MATHEMATICAL REASONING. THIS APPROACH ENFORCES CLARITY, PRECISION, AND A DEEP UNDERSTANDING OF THE
CONCEPTS INVOLVED. WHILE IT CAN SOMETIMES BE CHALLENGING OR TEDIOUS, THE BENEFITS—SUCH AS UNASSAILABLE
CORRECTNESS AND FOUNDATIONAL INSIGHT—ARE INVALUABLE. WHETHER AFFIRMING THE TRUTH OF A STATEMENT OR
UNCOVERING A COUNTEREXAMPLE, THE PROCESS UNDERSCORES THE POWER OF DEFINITIONS AS THE BUILDING BLOCKS OF LOGICAL
DEDUCTION. ULTIMATELY, MASTERING PROOFS FROM DEFINITIONS ENHANCES CRITICAL THINKING AND SOLIDIFIES ONE'S GRASP OF
THE FUNDAMENTAL PRINCIPLES THAT UNDERPIN MATHEMATICS AND FORMAL LOGIC.
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