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EkATERINAS FAVORITE EXPRESSION IS 4x 4. ALBANS FAVORITE EXPRESSION IS 8x 24. WHAT VALUE OF X MAkeS THESE

UNDERST ANDING MATHEMATICAL EXPRESSIONS AND THEIR EQUIVALENCES IS A FUNDAMENTAL PART OF ALGEBRA AND PROBLEM-
SOLVING. WHEN WE ENCOUNTER PHRASES LIKE “EKATERINAS FAVORITE EXPRESSION 1S 4% 4" AND “ALBANS FAVORITE
EXPRESSION IS 8X 241” IT PROMPTS US TO ANALYZE THESE EXPRESSIONS CAREFULLY AND DETERMINE THE VALUE OF X THAT
SATISFIES THEIR EQUIVALENCE. THIS ARTICLE EXPLORES THE MEANING BEHIND THESE EXPRESSIONS, HOW TO INTERPRET THEM, AND
THE STEPS TO FIND THE VALUE OF X THAT MAKES THESE EXPRESSIONS EQUAL. \WHETHER YOU'RE A STUDENT, TEACHER, OR
MATH ENTHUSIAST, THIS COMPREHENSIVE GUIDE WILL HELP YOU UNDERSTAND THE CONCEPTS AND METHODS INVOLVED IN
SOLVING SUCH ALGEBRAIC PROBLEMS.

UNDERSTANDING THE EXPRESSIONS: WHAT Do THEY MEeAN?

BREAKING DOWN THE PHRASES

THE PHRASES “4x 4" AND “8x 24" CAN BE INTERPRETED IN MULTIPLE WAYS. TYPICALLY, IN ALGEBRA AND MATHEMATICAL
EXPRESSIONS:

- "4x 4" CouLD REPRESENT 4 MULTIPLIED BY X, THEN POSSIBLY ADDED TO 4 OR SOME OTHER OPERATION.
- "8x 24" COULD SIMILARLY REPRESENT 8 MULTIPLIED BY X, THEN POSSIBLY COMBINED WITH 24.

GIVEN THE CONTEXT AND COMMON ALGEBRAIC NOTATION, THE MOST STRAIGHTFORW ARD INTERPRETATION IS:

- "4dx 4" AS THE EXPRESSION 4x + 4.
- "8x 24" AS THE EXPRESSION 8% + 24.

THIS INTERPRETATION MAKES SENSE BECAUSE IT INVOLVES STANDARD LINEAR EXPRESSIONS, WHICH ARE COMMON IN ALGEBRA
PROBLEMS.

INTERPRETING THE EXPRESSIONS: FROM W ORDS TO MATHEMATICAL
EQUATIONS

ASSUMING LINEAR EXPRESSIONS

FOR CLARITY, LET'S ASSUME:

- EKATERINA'S FAVORITE EXPRESSION: E1 = 4x + 4
- ALBANS'S FAVORITE EXPRESSION: E2 = 8x + 24

THE PROBLEM THEN ASKS: WHAT VALUE OF X MAKES THESE TWO EXPRESSIONS EQUAL?



\WHY THIS INTERPRETATION?

- THE PATTERN “NUMBER X NUMBER" OFTEN IMPLIES MULTIPLICATION FOLLOWED BY ADDITION.
- LACK OF PARENTHESES OR OTHER OPERATORS SUGGESTS A STRAIGHTFORWARD SUM OR PRODUCT.
- BOTH EXPRESSIONS RESEMBLE LINEAR EQUATIONS, ALLOWING US TO FIND A SOLUTION FOR X.

ALTERNATIVE INTERPRETATIONS
W/HILE THE MOST COMMON AND LOGICAL INTERPRETATION IS AS ABOVE, ONE COULD CONSIDER OTHER POSSIBILITIES, SUCH AS:

- THE EXPRESSIONS BEING PRODUCTS: 4 X 4 AND 8 x 24
- OR CONCATENATIONS: “4x4" AnD “8x24" As NUMBERS: 44 AND 824

HO\X/EVER/ THESE ARE LESS LIKELY, GIVEN THE CONTEXT. FOR THE PURPOSE OF THIS ARTICLE, WE'LL PROCEED WITH THE LINEAR
EXPRESSIONS INTERPRETATION.

SETTING UP THE EQUATION: FINDING THE V ALUE OF X

GIVEN THE ASSUMPTION:

\[
dx + 4 =8x + 24
\]

OUR GOAL IS TO SOLVE FOR X.
STEP-BY-STEP SOLUTION:

1. SUBTRACT 4X FROM BOTH SIDES:

\[
dx + 4 -4x =8x + 24 - 4x
\]

\[
4 =4x+ 24

\]

2. SUBTRACT 24 FROM BOTH SIDES:

\[
4-24=4x+24-24
\]

\l

-20 = 4x

\]

3. DIVIDE BOTH SIDES BY 4:

\[
x = \rrac{-20}{4} =-5
\]

FINAL ANSWER:

\[



\Boxep{x = -5}

\]

THIS IS THE VALUE OF X THAT MAKES EKATERINAS'S EXPRESSION EQUAL TO ALBANS’S EXPRESSION UNDER THE ASSUMED
INTERPRETATION.

VERIFYING THE SOLUTION

VERIFICATION IS CRUCIAL TO ENSURE THE CORRECTNESS OF THE SOLUTION.

- SuesTITUTE \( X = -5 \) INTO EKATERINAS'S EXPRESSION:

\[

4(-5)+4=-20+4=-16

\]

- SuesTITUTE \( x =-5\) INTO ALBANS’S EXPRESSION:
\[

8(-5)+24=-40+24=-16

\]

BOTH EXPRESSIONS EVALUATE TO - | (), CONFIRMING THAT X = -5 IS THE CORRECT SOLUTION.

ALTERNATIVE INTERPRETATIONS AND SOLUTIONS

W/HILE THE ABOVE SOLUTION ASSUMES LINEAR EXPRESSIONS, IT'S IMPORTANT TO RECOGNIZE OTHER POSSIBLE INTERPRETATIONS
AND THEIR SOLUTIONS.

1. CONSIDERING MULTIPLICATIVE EXPRESSIONS

-|F "4x 4" MEANS 4 x 4, THEN:

\[

4 \TiMes x \TIMES 4 = 16%

\]

- AND “8x 24" as 8 x 24:

\[
8 \TIMEs x \TIMeES 24 = 192x

\]

- SETTING EQUAL:

\[
16x = 192x

\]



- SOLVING:

\[

16x - 192x = 0 \RiGHTARROW - 176X = 0 \RiGHTARROW X = 0
\]

- VERIFICATION:

\[

16 \1iMes 0 = 0,\quab 192 \TiMes 0 =0

\]

- BoTH ARe EQUAL AT \( x=0\).

2. CoONCATENATED NUMBERS INTERPRETATION

-"dx 4" as 44.
-"8x 24" as 824.

- EQUALIZING:

\[

44 = 824 \RigHTARROW \TEXT{NO soLUTION}

\]

- SO THIS IS LESS MEANINGFUL UNLESS SPECIFIED.

Key PoINTS TO REMEMBER W/HEN SOLVING SIMILAR EXPRESSIONS

- IDENTIFY THE OPERATIONS INVOLVED: IS IT ADDITION, MULTIPLICATION, OR CONCATENATION?
- TRANSLATE WORDS INTO ALGEBRAIC EXPRESSIONS ACCURATELY.

- SET THE EXPRESSIONS EQUAL TO EACH OTHER IF THE PROBLEM ASKS FOR A COMMON VALUE.
- SOLVE THE ALGEBRAIC EQUATION STEP-BY-STEP, MAINTAINING BALANCE.

- VERIFY YOUR SOLUTION BY SUBSTITUTING BACK INTO THE ORIGINAL EXPRESSIONS.

ConcrusioN: THE SIGNIFICANCE oF CORRECT INTERPRETATION

THE PROCESS OF SOLVING FOR X IN EXPRESSIONS LIKE “4x 4” AND “8x 24" HINGES ON CLEAR INTERPRETATION. ASSUMING THE
EXPRESSIONS ARE LINEAR, THE SOLUTION \( X = -5 \) EMERGES AS THE CONSISTENT ANSWER, WITH VERIFICATION CONFIRMING
CORRECTNESS. HOWEVER, UNDERSTANDING ALTERNATIVE INTERPRETATIONS IS EQUALLY IMPORTANT, ESPECIALLY IN MORE
COMPLEX PROBLEMS OR DIFFERENT CONTEXTS.

MATHEMATICS OFTEN REQUIRES CAREFUL READING, LOGICAL REASONING, AND PRECISE CALCULATIONS. W/HETHER INTERPRETING
EXPRESSIONS AS SUMS, PRODUCTS, OR CONCATENATIONS, THE KEY IS TO CLARIFY THE MEANING BEFORE SOLVING. THiS
APPROACH ENSURES ACCURATE RESULTS AND ENHANCES PROBLEM-SOLVING SKILLS.



SEO KeyworDs AND PHRASES FOR OPTIMIZATION

- WHAT IS THE VALUE OF X IN 4x 4 AND 8% 24°?

- How TO SOLVE FOR X IN ALGEBRAIC EXPRESSIONS

- INTERPRETING ALGEBRAIC EXPRESSIONS FROM W ORDS

- LINEAR EQUATIONS: SOLVING FOR X

- BEST METHODS TO SOLVE ALGEBRAIC PROBLEMS

- UNDERSTANDING MATHEMATICAL EXPRESSIONS IN \WORD PROBLEMS
- STEP-BY-STEP ALGEBRA SOLUTION GUIDE

- How TO VERIFY ALGEBRAIC SOLUTIONS

BY UNDERSTANDING THE ASSUMPTIONS, INTERPRETING EXPRESSIONS ACCURATELY, AND APPLYING SYSTEMATIC PROBLEM-
SOLVING TECHNIQUES, YOU CAN CONFIDENTLY DETERMINE THE VALUE OF X THAT MAKES DIFFERENT EXPRESSIONS EQUAL.
W/HETHER USED IN CLASSROOM EXERCISES, EXAMS, OR REAL-WORLD APPLICATIONS, THESE SKILLS FORM THE FOUNDATION OF
ALGEBRA AND MATHEMATICAL REASONING.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE VALUE OF X IF EKATERINA'S FAVORITE EXPRESSION IS 4X 4 AND
ALBANS'S IS 8x 24?

ASSUMING WE'RE EQUATING THE EXPRESSIONS FOR A COMMON VALUE, SET 4x = 8% 24. SIMPLIFY TO FIND X.

How Do YouU SOLVE FOR X GIVEN 4x = 8x 24?

BRING ALL TERMS TO ONE SIDE: 4X - 8X = 24, WHICH SIMPLIFIES TO -4x = 24. DIVIDE BOTH SIDES BY -4 TO GET X = -0.

ARE THE EXPRESSIONS 4X 4 AND 8x 24 EQUAL FOR ANY VALUE OF X?

YES, SETTING 4X EQUAL TO 8x + 24 AND SOLVING FOR X WILL GIVE THE VALUE THAT MAKES BOTH EXPRESSIONS EQUAL.

\WHAT MATHEMATICAL OPERATION IS USED TO FIND THE VALUE OF X IN THESE
EXPRESSIONS?

ALGEBRAIC SOLVING, SPECIFICALLY SETTING THE EXPRESSIONS EQUAL AND SOLVING FOR X.

\WHAT IS THE SIGNIFICANCE OF THE NUMBERS 4, 8, 24 IN THE EXPRESSIONS?

THEY ARE CONSTANTS, AND THE EXPRESSIONS LIKELY REPRESENT LINEAR RELATIONSHIPS INVOLVING X.

CAN YOU INTERPRET THE EXPRESSIONS 4X 4 AND 8% 24 AS EQUATIONS?

YES, THEY CAN BE WRITTEN AS 4x = 4 AND 8X = 24 TO FIND THE VALUES OF X.

\WHAT IS THE SOLUTION FOR X WHEN 4X = 4°

DivIDE BOTH SIDES BY 4: X = 1.



\WHAT IS THE SOLUTION FOR X WHEN 8X = 24°

DIVIDE BOTH SIDES BY 8: X = 3.

ARE THE EXPRESSIONS 4X 4 AND 8x 24 eQUAL WHEN X IS 1 or 3?

WHen X=1, 4(1)=4 anp 8(1)=8, so NOoT EQUAL. WHen X=3, 4(3)=12 anp 8(3)=24, SO NOT EQUAL EITHER. THE
VALUE OF X THAT MAKES THEM EQUAL IS -6, AS PREVIOUSLY CALCULATED.

\WHAT IS THE FINAL ANSWER TO MAKE THESE EXPRESSIONS EQUAL?P

THE VALUE OF X THAT MAKES THE EXPRESSIONS EQUAL IS -0.

ADDITIONAL RESOURCES

(UNDERSTANDING THE MATHEMATICAL EXPRESSIONS: EKATERINA’S FAVORITE EXPRESSION IS 4% 4. ALBANS FAVORITE
ExpressioN Is 8x 24. WHAT VALUE OF X MAKES THESE?

INTRODUCTION

MATHEMATICS OFTEN PRESENTS INTRIGUING PUZZLES THAT CHALLENGE OUR UNDERSTANDING OF ALGEBRAIC EXPRESSIONS AND
THEIR UNDERLYING PRINCIPLES. AMONG THESE, THE STATEMENTS “EKATERINA’S FAVORITE EXPRESSION IS 4X 4" AND “ALBANS’
FAVORITE EXPRESSION IS 8X 24" STAND OUT AS TWO INTRIGUING EXPRESSIONS THAT PROMPT US TO EXPLORE THEIR
MEANINGS, INTERPRET THEIR STRUCTURE, AND ULTIMATELY DETERMINE THE VALUE OF X THAT SATISFIES BOTH.

IN THIS COMPREHENSIVE REVIEW, WE WILL DISSECT THESE EXPRESSIONS METICULOUSLY, INTERPRET THEIR POSSIBLE
INTERPRETATIONS, ANALYZE THE UNDERLYING ALGEBRAIC STRUCTURES, AND ULTIMATELY IDENTIFY THE VALUE OF X THAT MAKES

THESE EXPRESSIONS TRUE OR EQUIVALENT. WE WILL ALSO EXPLORE VARIOUS MATHEMATICAL INTERPRETATIONS, COMMON
PITFALLS, AND METHODS TO APPROACH SUCH PROBLEMS SYSTEMATICALLY.

SecTioN T: CLARIFYING THE EXPRESSIONS

BEFORE DIVING INTO CALCULATIONS, IT’S ESSENTIAL TO ESTABLISH A CLEAR UNDERSTANDING OF THE EXPRESSIONS:
1.7 THE INITIAL STATEMENTS

- EKATERINA’S FAVORITE EXPRESSION IS 4x 4

- ALBANS’ FAVORITE EXPRESSION IS 8x 24

AT FIRST GLANCE, THESE STATEMENTS SEEM TO PRESENT TWO SEPARATE EXPRESSIONS. HOWEVER, THE PHRASING CAN BE
AMBIGUOUS, SO WE NEED TO INTERPRET WHAT THE NOTATION “4x 4" AND “8x 24" ACTUALLY MEAN.

SECTION 2: POSSIBLE INTERPRETATIONS OF THE EXPRESSIONS

THE AMBIGUITY IN THE PHRASING CAN LEAD TO MULTIPLE INTERPRETATIONS. WE WILL CONSIDER THE MOST COMMON AND
LOGICAL ONES.

2.7 INTERPRETATION 1: CONCATENATION AS MULTIPLICATION

ONE COMMON APPROACH IS TO INTERPRET “4X 4" AND “8x 24" AS MULTIPLICATION EXPRESSIONS:



- "4x 4" INTERPRETED AS 4 X 4 (OR POSSIBLY 4 X X X 4)
- "8x 24" INTERPRETED AS 8 X 24 (or POSSIBLY 8 X X X 24)

HO\X/EVER/ SINCE THE ORIGINAL STATEMENTS SPECIFY “FAVORITE EXPRESSION”, IT SUGGESTS THAT X IS A VARIABLE TO BE
DETERMINED. THEREFORE, THE EXPRESSIONS LIKELY INVOLVE THE VARIABLE X.

2.2 INTERPRETATION 2: EXPRESSIONS AS ALGEBRAIC FORMS
POSSIBLE ALGEBRAIC FORMS INCLUDE:

-4x 4" as A X x+A4or4AX(x+4)

-"8x 24" As 8 x x + 24 0r 8 X (x + 24)

- Or AS "4 TIMES X TIMES 4" 1.E., 4 X X X 4

SIMILARLY FOR THE SECOND.

2.3 CLARIFYING BASED ON CONTEXT

GIVEN THE CONTEXT OF “FAVORITE EXPRESSIONS,” IT’S LIKELY THAT THE NOTATION INTENDS TO REPRESENT ALGEBRAIC
EXPRESSIONS INVOLVING X, RATHER THAN JUST CONSTANTS.

FURTHERMORE, THE PATTERN SUGGESTS THAT “4X 4" MIGHT MEAN 4 MULTIPLIED BY X, THEN PERHAPS COMBINED WITH 4N
SOME WAY, AND SIMILARLY FOR THE SECOND.

2.4 HYPOTHESES

BASED ON COMMON ALGEBRAIC NOTATION AND THE STRUCTURE OF THE STATEMENTS, THE MOST PLAUSIBLE HYPOTHESES ARE:
- HyPOTHESIS 1: THE EXPRESSIONS ARE WRITTEN AS “4x + 4" AND "8x + 24"

- HyPoTHESIS 2: THE EXPRESSIONS ARE “4 TIMES X TIMES 4” AND “8 TIMES X TIMES 24", 1.E., 4X4 AND 8x24

- HypPoTHESIS 3: THE EXPRESSIONS ARE “4 TIMES X, THEN ADD 4” AND “8 TIMES X, THEN ADD 24"

SINCE THE PROBLEM ASKS “\W/HAT VALUE OF X MAKES THESE”/ IT SUGGESTS THAT THE GOAL IS TO FIND A VALUE OF X THAT
SATISFIES A CERTAIN RELATION BETWEEN THESE TWO EXPRESSIONS.

SECTION 3: FORMALIZING THE EXPRESSIONS
ABO ATIO ORMA o A AIC FORM.

GIVEN THE ABOVE INTERPRETATIONS, WE WILL FORMALIZE THE EXPRESSIONS IN ALGEBRAIC FOR
3.1 ExPRESSION 1: EKATERINA’S FAVORITE EXPRESSION
ASSUMING THE EXPRESSION IS “4x + 4"
- Expression 1: \(E_1=4x+4)\)

. ON 2: A AVO o
3.2 ExPrESSION 2: ALBANS’ FAVORITE EXPRESSION
ASSUMING THE EXPRESSION IS “8x + 24"

- Expression 2: \(E_2=8x+24)



SECTION 4: EXPLORING THE RELATIONSHIP BETWEEN THE EXPRESSIONS

THE NEXT STEP IS TO DETERMINE WHAT THE PROBLEM ASKS REGARDING THESE EXPRESSIONS. TYPICALLY, SUCH PROBLEMS
INVOLVE!

- EQUATING THE EXPRESSIONS
- SETTING ONE EXPRESSION AS A MULTIPLE OR FRACTION OF THE OTHER
- FINDING AN X THAT MAKES THE EXPRESSIONS EQUAL

THE PHRASE “W/HAT VALUE OF X MAKES THESE” SUGGESTS THAT THE GOAL IS TO FIND THE VALUE OF X SUCH THAT BOTH
EXPRESSIONS ARE EQUAL.

SECTION 5: SOLVING FOR THE VALUE OF X

ASSUMING THE GOAL IS TO FIND X SUCH THAT:

\[
4x + 4 = 8x + 24
\]

5.1 SoLVING THE EQUATION

- SusTrRACT \(4x\) FROM BOTH SIDES:

\[

4=4x+ 24

\]

- SUBTRACT 24 FROM BOTH SIDES:
\[

4-24=4x

\]

- SIMPLIFY:

\[

-20=4x

\]

- DIVIDE BOTH SIDES BY 4:
\[

x=-5

\]

5.2 ResuLT

THe vALUE of \(x\) THAT MAKES EKATERINA’S AND ALBANS’ EXPRESSIONS EQUAL (ASSUMING THE ALGEBRAIC FORMS ABOVE)

15 \(-6\).

SECTION 6: VALIDATING THE SOLUTION



TO ENSURE CORRECTNESS, SUBSTITUTE \(X = -5\) BACK INTO THE ORIGINAL EXPRESSIONS:
- EkaTERINA’S EXPRESSION: \(4(-5) + 4 =-20+4=-16\)
- ALeANS’ exPResSION: \( 8(-5) + 24 =-40+ 24 =-16\)

BoTH ExPRESSIONS EVALUATE TO \(-16\), CONFIRMING THAT \(x = -5\) SATISFIES THE EQUALITY.

SECTION 7: ALTERNATIVE INTERPRETATIONS AND THEIR IMPLICATIONS

\WHILE THE ABOVE SOLUTION ASSUMES SPECIFIC ALGEBRAIC FORMS, IT’S WORTH EXPLORING OTHER INTERPRETATIONS.
7.7 IF THE EXPRESSIONS MEAN MULTIPLICATION OF CONSTANTS:

-"4x 4" As 4 x 4 = 16 (IGNORING X)

-"8x 24" As 8 x 24 =192

IN THIS CASE, X IS NOT A VARIABLE, AND THE QUESTION MIGHT BE ABOUT RATIOS OR OTHER RELATIONSHIPS.
7.2 |F THE EXPRESSIONS ARE MULTIPLICATIVE:

SUPPOSE THE EXPRESSIONS ARE “4 TIMES X" AND “8 TIMES X", THEN:

- Expression 1: \( 4x \)

- Expression 2: \( 8x \)

IF THE GOAL IS TO FIND X SUCH THAT 4x = 8X, THEN:

- \(4x = 8x \RiGHTARROW O = 4x \RiGHTARROW X = 0\)

BUT THAT SEEMS UNLIKELY GIVEN THE ORIGINAL PHRASING.

SECTION 8: BRoADER MATHEMATICAL CONTEXT AND V ARIATIONS

THE PROBLEM CAN BE EXTRAPOLATED INTO VARIOUS MATHEMATICAL CONTEXTS:

8.1 PROPORTIONALITY

- IF THE EXPRESSIONS ARE PROPORTIONAL, SETTING \(4x + 4 =k \TiMes (8x + 24)\) For soMe CoNSTANT \(k\).
- SoLVING For \(x\) IN TErMS oF \(k\), OR VICE VERSA, PROVIDES INSIGHT INTO THEIR RELATIONSHIPS.

8.2 RATIOS AND PROPORTIONS

- FOR EXAMPLE, IF THE PROBLEM STATES “EKATERINA’S EXPRESSION IS PROPORTIONAL TO ALBANS’ EXPRESSION”, THEN:

\[
\rrAac{4x + 4}{8x + 24} =&
\]

FOR SOME CONSTANT RATIO \(R\). SoLvING For \(x\) IN TErMS oF \(R\) ALLOWS FOR EXPLORING DIFFERENT PROPORTIONAL
RELATIONSHIPS.



8.3 GENERALIZATION

- THE PROBLEM CAN BE GENERALIZED TO FIND X WHEN THE EXPRESSIONS ARE EQUAL, PROPORTIONAL, OR SATISFY CERTAIN
INEQUALITIES.

SECTION 9: PRACTICAL APPLICATIONS AND EDUCATIONAL INSIGHTS

UNDERSTANDING SUCH PROBLEMS IS VITAL IN ALGEBRA EDUCATION, AS THEY DEVELOP SKILLS IN:
- INTERPRETING AMBIGUOUS NOTATION

- SETTING UP ALGEBRAIC EQUATIONS

- SOLVING FOR VARIABLES SYSTEMATICALLY

- VALIDATING SOLUTIONS THROUGH SUBSTITUTION

- EXPLORING DIFFERENT INTERPRETATIONS TO AVOID MISINTERPRETATION

SecTioN 10: SUMMARY AND FINAL REMARKS
KEY TAKEAWAYS:

- THE MOST PLAUSIBLE INTERPRETATION OF “4x 4" anD “8x 24" Is AS ALGEBRAIC EXPRESSIONS \(4x + 4\) anp \(8x +
24\).

- TO FIND THE VALUE OF X THAT MAKES THESE EXPRESSIONS EQUAL, SET UP THE EQUATION:

\[

dx + 4 =8x + 24
\]

- SOLVING YIELDS:
\[

x=-5

\]

- SUBSTITUTING BACK CONFIRMS THE VALIDITY OF THE SOLUTION.

- ALTERNATIVE INTERPRETATIONS EXIST, BUT BASED ON TYPICAL ALGEBRAIC CONVENTIONS, THIS SOLUTION IS MOST
CONSISTENT.
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