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(UNDERSTANDING HOW TO MANIPULATE AND INTERPRET ABSOLUTE VALUE EXPRESSIONS IS A FUNDAMENTAL SKILL IN ALGEBRA. IN
THIS ARTICLE, WE WILL EXPLORE THE PROCESS OF REWRITING EXPRESSIONS INVOLVING ABSOLUTE VALUE SYMBOLS,
SPECIFICALLY FOCUSING ON THE EXPRESSIONS |X + 4| AND |X - Ql, WITHOUT USING THE ABSOLUTE VALUE NOTATION. THIS
COVERS THE UNDERLYING CONCEPTS, METHODS FOR REWRITING THESE EXPRESSIONS, AND PRACTICAL APPLICATIONS, PROVIDING
A COMPREHENSIVE GUIDE FOR STUDENTS AND MATH ENTHUSIASTS ALIKE.

WHAT Is ABsoLUTE VALUE AND WHY Is IT IMPORTANT?

DerINITION OF ABSOLUTE V ALUE

ABSOLUTE VALUE REFERS TO THE DISTANCE OF A NUMBER FROM ZERO ON THE NUMBER LINE, REGARDLESS OF DIRECTION. IT1s
DENOTED BY VERTICAL BARS, SUCH AS |X|, AND IS ALWAYS NON-NEGATIVE.

FOR EXAMPLE:
-|3] = 3 (siNce 3 1S 3 UNITS FROM ZERO)
-|-3] = 3 (sINCE -3 IS ALSO 3 UNITS FROM ZERO)

SIGNIFICANCE IN MATHEMATICS

ABSOLUTE VALUE EXPRESSIONS ARE USED TO:

- MEASURE DISTANCES

- SOLVE INEQUALITIES

- SIMPLIFY COMPLEX ALGEBRAIC EXPRESSIONS

- MODEL REAL-WORLD PROBLEMS INVOLVING MAGNITUDE WITHOUT REGARD TO DIRECTION

RECOGNIZING WHEN AND HOW TO MANIPULATE ABSOLUTE VALUE EXPRESSIONS IS CRUCIAL FOR SOLVING EQUATIONS AND
INEQUALITIES EFFECTIVELY.

REWRITING |[X + 4] WITHoUT ABSoLUTE VALUE SYMBOLS

UNDERSTANDING THE PIECEWISE DEFINITION

THE ABSOLUTE VALUE OF AN EXPRESSION LIKE |X + 4| CAN BE REWRITTEN AS A PIECEWISE FUNCTION BASED ON THE VALUE
INSIDE THE ABSOLUTE VALUE!:

\[

Ix + 4] =

\BEGIN{CASES}

x+ 4, § \1ext{F } x + 4 \ceq 0 \\
(x+4), §\text{F}x+4<0
\eno{cases}

\]

SIMPLIFYING THE CONDITIONS:



- WHen \(x \ceQ -4\), [x + 4| =x+ 4
- WHeN \(x < -4\), Ix + 4| =-(x + 4) =-x - 4

ExPRESSING WITHOUT ABSOLUTE VALUE SYMBOLS

USING THE PIECEW/ISE DEFINITION, THE ABSOLUTE VALUE EXPRESSION |X + 4| CAN BE REWRITTEN AS:

\[

Ix + 4] =

\BEGIN{CASES}

x + 4, § \1ext{IF } x \ceQ -4 \\
-x -4, 6 \TexT{IF } x <-4
\eno{cases}

\]

THIS REFORMULATION ALLOWS US TO EVALUATE OR MANIPULATE THE EXPRESSION WITHOUT ABSOLUTE VALUE SYMBOLS,
WHICH CAN BE PARTICULARLY USEFUL IN SOLVING EQUATIONS AND INEQUALITIES OR INTEGRATING THE EXPRESSION INTO LARGER
ALGEBRAIC CONTEXTS.

ReWRITING [X - 9| WiTHOUT ABSOLUTE VALUE SYMBOLS

PiecewISE DEFINITION FOR |X - 9|

SIMILARLY, FOR |X = 9|, THE PIECEWISE FUNCTION IS:

\[

Ix - 9| =

\BEGIN{CASES}

x -9, ¢ \TexT{IF } x \ceq 9 \\
-(x-9), ¢ \TexT{F}x <9
\eno{cases}

\]

SIMPLIFY THE SECOND CASE:
- WHEN \(x < 9\), [x - 9| =-x+9

EXPRESSING |X - 9| WiTHOUT ABSOLUTE VALUE SYMBOLS

THUS, THE ABSOLUTE VALUE |X - 9| CAN BE WRITTEN AS:

\[

Ix - 9| =

\BeGIN{CASES}

x =9, § \1exT{IF } x \ceQ 9 \\
-x+9, g \text{F}x<9
\eno{cases}

\]

THIS APPROACH MAKES IT EASIER TO EVALUATE, DIFFERENTIATE, OR INTEGRATE THE EXPRESSION IN ALGEBRAIC PROBLEMS.



APPLICATIONS OF REWRITING ABSOLUTE V ALUE EXPRESSIONS

SoLVE EQUATIONS INVOLVING ABSOLUTE V ALUES

REWRITING ABSOLUTE VALUE EXPRESSIONS AS PIECEWISE FUNCTIONS ALLOWS FOR STRAIGHTFORW ARD SOLUTIONS TO
EQUATIONS SUCH AS:

\[
Ix+4|=7

\]

WHICH BECOMES:
\[

\BeGIN{ CASES}

x + 4 = 7 \RigHTARROW X = 3 \\
x + 4 =-7 \RIGHTARROW X = - 11

\eno{cases}

\]

SIMILARLY, FOR INEQUALITIES LIKE:

\[

Ix-9|<5

\]

THE PIECEWISE FORM HELPS IDENTIFY THE SOLUTION SET:
\[

-5<x-9<5\RigHTARROW 4 < x < 14

\]

WHICH CAN BE INTERPRETED FROM THE PIECEWISE DEFINITIONS WITHOUT ABSOLUTE VALUES.

GRAPHING ABSOLUTE V ALUE FUNCTIONS

REWRITING ABSOLUTE VALUE FUNCTIONS AS PIECEWISE FUNCTIONS SIMPLIFIES GRAPHING:
- For |x + 4|, THE GRAPH CONSISTS OF TWO LINES: Y = X + 4 For \(x \GEQ -4\), AND ¥ = -X - 4 For \(x < -4\).
- For |x - 9|, THE GRAPH CONSISTS OF ¥ = X - 9 For \(x \GEQ 9\), AND ¥ = -x + 9 For \(x < 9\).

UNDERSTANDING THIS ALLOWS STUDENTS TO VISUALIZE AND SKETCH THESE FUNCTIONS ACCURATELY WITHOUT RELYING
SOLELY ON THE ABSOLUTE VALUE NOTATION.

ADVANTAGES OF REWRITING ABSOLUTE VALUES WITHOUT SYMBOLS

ENHANCED CLARITY AND UNDERSTANDING

EXPRESSING ABSOLUTE VALUE FUNCTIONS AS PIECEWISE FUNCTIONS HELPS LEARNERS COMPREHEND THE BEHAVIOR OF THE
FUNCTION ACROSS DIFFERENT REGIONS OF THE DOMAIN.

FACILITATES ALGEBRAIC MANIPULATION

W/ ORKING WITHOUT ABSOLUTE VALUE SYMBOLS SIMPLIFIES ALGEBRAIC OPERATIONS SUCH AS ADDITION, SUBTRACTION,



MULTIPLICATION, AND DIVISION, ESPECIALLY WHEN INTEGRATING INTO LARGER EXPRESSIONS.

IMPROVES PROBLEM-SOLVING SKILLS

REWRITING THESE EXPRESSIONS PREPARES STUDENTS FOR MORE COMPLEX PROBLEMS INVOLVING INEQUALITIES, FUNCTIONS, AND
CALCULUS, OFFERING A ROBUST FOUNDATION IN MATHEMATICAL REASONING.

PRACTICE PROBLEMS AND SOLUTIONS

ProBLEM 1

REWRITE |X + 4| WITHOUT USING ABSOLUTE VALUE SYMBOLS AND EVALUATE AT X = 2 AND X = -6.

SOLUTION

PIECEWISE FORM:

\[

Ix + 4] =

\BEGIN{CASES}

x+ 4, § \1exT{IF } x \ceQ -4 \\
-x-4, g \text{F} x<-4
\eno{cases}

\]

EVALUATE AT X = 2:
-SINCE2>-4,[2+4|=2+4=¢6

EVALUATE AT X = -6:
-SINCE-6<-4,|-6+4|=-(-6+4)=-(-2)=2

PrOBLEM 2

EXPRESS |X - 9| WITHOUT ABSOLUTE VALUE SYMBOLS AND FIND THE VALUE AT X = 10 AND X = 5.

SOLUTION
PIECEWISE FORM:

\[

Ix - 9l =

\BeGIN{cASES}

x =9, ¢ \1exT{IF } x \ceQ 9 \\
-x+9, g \text{F}x<9
\eno{cases}

\]

EvaLuaTE AT X = 10:
-SiNnce 102 9,[10-9/=10-9=1

EVALUATE AT X = 5:
-SINCES <9,15-9|=-5+9=4



CoNcCLUSION

REWRITING ABSOLUTE VALUE EXPRESSIONS SUCH AS X + 4| AND |X - 9] WITHOUT USING ABSOLUTE VALUE SYMBOLS INVOLVES
EXPRESSING THEM AS PIECEWISE FUNCTIONS BASED ON THE CRITICAL POINTS WHERE THE EXPRESSIONS INSIDE THE ABSOLUTE
VALUE CHANGE SIGN. THIS METHOD CLARIFIES THE BEHAVIOR OF THE FUNCTIONS, SIMPLIFIES SOLVING EQUATIONS AND
INEQUALITIES, AND ENHANCES UNDERSTANDING OF THEIR GRAPHICAL REPRESENTATIONS.

\W/HETHER YOU'RE SOLVING ALGEBRAIC EQUATIONS, ANALYZING FUNCTIONS, OR PREPARING FOR ADVANCED MATHEMATICS,
MASTERING THE SKILL OF REWRITING ABSOLUTE VALUE EXPRESSIONS IS INVALUABLE. |T PROVIDES A SOLID FOUNDATION FOR
TACKLING MORE COMPLEX MATHEMATICAL CONCEPTS AND IMPROVES PROBLEM~-SOLVING EFFICIENCY.

BY PRACTICING THESE TECHNIQUES REGULARLY AND UNDERSTANDING THEIR UNDERLYING PRINCIPLES, STUDENTS CAN DEVELOP
GREATER CONFIDENCE AND PROFICIENCY IN ALGEBRA AND RELATED FIELDS.

FREQUENTLY AskeD QUESTIONS

How CAN | WRITE THE EXPRESSION |X + 4] WITHOUT USING ABSOLUTE VALUE
SYMBOLS?

YOU CAN WRITE [x + 4] AS A PIECEWISE FUNCTION: (X + 4) WHEN X + 4 > 0, AND (X + 4) WHeN x + 4 < 0. THIS SIMPLIFIES
TO X + 4 WHEN X > -4, AND -(X + 4) WHEN X < -4.

\WHAT IS THE EQUIVALENT EXPRESSION FOR [X + 4] IN TERMS OF x?

THE EQUIVALENT EXPRESSION |S:
-X -4, WHEN x < -4
AND X + 4, WHEN X > -4.

How Do | ExPRESS |x + 4| GIVEN THE CONDITION X # 9P

SINCE X # 9, THE EXPRESSION |X + 4| REMAINS THE SAME IN FORM, BUT THE DOMAIN EXCLUDES X = 9. THE PIECEWISE FORM IS
STILL VALID: (X + 4) WHEN X > -4, AND ~(X + 4) WHEN X < -4.

CAN | WRITE |X + 4| AS A SINGLE ALGEBRAIC EXPRESSION WITHOUT ABSOLUTE VALUE?

YES, USING A PIECEWISE FUNCTION:
-X-4,For x <-4,
-X+4,ForRX >-4.

\W/HAT IS THE SIMPLIFIED EXPRESSION FOR |X + 4] WHEN X > -4?

WHEN X > -4, [x + 4] SIMPLIFIES TO X + 4.

WHAT IS THE SIMPLIFIED EXPRESSION FOR |X + 4| WHEN X < -4°?

\WHEN x < -4, |x + 4| siMpLIFIES TO ~(X + 4), WHICH IS -X - 4.

How DOES THE CONDITION X # 9 AFFECT WRITING |X + 4| WITHOUT ABSOLUTE
VALUE?

THE CONDITION X # Q DOES NOT AFFECT THE ALGEBRAIC FORM OF |>< + 4|, IT JUST SPECIFIES THAT X CANNOT BE 9, BUT THE



PIECEWISE EXPRESSION REMAINS VALID FOR ALL OTHER X-VALUES.

IS THERE A WAY TO WRITE IX + 4| USING ONLY ALGEBRAIC EXPRESSIONS WITHOUT
PIECEWISE NOTATION?

NoT EXACTLY, SINCE ABSOLUTE VALUE INHERENTLY DEPENDS ON THE SIGN OF THE EXPRESSION. THE STANDARD WAY IS TO USE
PIECEWISE FUNCTIONS, BUT YOU CAN ALSO WRITE IT AS (X + 4)'SGN(X + 4)/ WHERE SGN IS THE SIGN FUNCTION, THOUGH THIS
STILL INVOLVES A SEPARATE SIGN FUNCTION.

\WHAT ARE COMMON MISTAKES TO AVOID WHEN REWRITING |X + 4| wiTHOUT
ABSOLUTE VALUE?

COMMON MISTAKES INCLUDE FORGETTING TO CHANGE THE SIGN OF THE EXPRESSION WHEN X + 4 IS NEGATIVE, OR INCORRECTLY
SETTING THE DOMAIN CONDITIONS. ALWAYS CHECK THE SIGN OF THE INNER EXPRESSION TO DETERMINE THE CORRECT FORM.

ADDITIONAL RESOURCES

\WRITE THE EXPRESSION W/ITHOUT USING ABSOLUTE VALUE SYMBOLS |x + 4| AND X 9 IS A COMMON CHALLENGE IN ALGEBRA
THAT ENCOURAGES STUDENTS AND LEARNERS TO UNDERSTAND THE UNDERLYING PRINCIPLES OF ABSOLUTE VALUE AND HOW TO
MANIPULATE EXPRESSIONS INVOLVING IT. ABSOLUTE VALUE SYMBOLS, REPRESENTED BY | |, DENOTE THE DISTANCE OF A NUMBER
FROM ZERO ON THE NUMBER LINE, REGARDLESS OF WHETHER THE NUMBER IS POSITIVE OR NEGATIVE. THIS CONCEPT IS
FUNDAMENTAL IN ALGEBRA BECAUSE IT ALLOWS US TO WORK WITH MAGNITUDES WITHOUT CONCERN FOR DIRECTION. HOWEVER,
THERE ARE MANY SCENARIOS WHERE REWRITING AN EXPRESSION INVOLVING ABSOLUTE VALUE SYMBOLS WITHOUT THEM CAN
SIMPLIFY CALCULATIONS, FACILITATE FURTHER ALGEBRAIC MANIPULATION, OR IMPROVE CONCEPTUAL CLARITY.

THIS GUIDE AIMS TO DELVE INTO THE DETAILED PROCESS OF REWRITING THE EXPRESSION IX + 4| WITHOUT USING ABSOLUTE
VALUE SYMBOLS, ESPECIALLY IN THE CONTEXT OF THE INEQUALITY OR EXPRESSION INVOLVING X9 (\X/HICH | INTERPRET AS X >
9) WE WILL EXPLORE THE PRINCIPLES BEHIND ABSOLUTE VALUE, METHODS TO EXPRESS IT PIECEWISE, AND STEP-BY-STEP
INSTRUCTIONS TO CONVERT SUCH EXPRESSIONS INTO EQUIVALENT FORMS FREE OF ABSOLUTE VALUE SYMBOLS.

(UNDERSTANDING ABSOLUTE VALUE AND |TS SIGNIFICANCE

BEFORE TACKLING THE REWRITING PROCESS, IT'S CRUCIAL TO UNDERSTAND WHAT ABSOLUTE VALUE REPRESENTS AND HOW IT
OPERATES WITHIN ALGEBRAIC EXPRESSIONS.

WHAT |Is ABSOLUTE V ALUE?

- THE ABSOLUTE VALUE OF A REAL NUMBER X, DENOTED AS [X|, IS THE NON-NEGATIVE VALUE OF X REGARDLESS OF ITS SIGN.
- DEFINITION:

-Ixl=x1Fx>0

-IXl=-xFx<0

WHY |s ABSOLUTE VALUE IMPORTANT?

- |T MEASURES THE DISTANCE FROM ZERO ON THE NUMBER LINE.

- |T SIMPLIFIES THE HANDLING OF INEQUALITIES THAT INVOLVE MAGNITUDE.

- |T APPEARS FREQUENTLY IN FORMULAS, ESPECIALLY IN DISTANCE CALCULATIONS, OPTIMIZATION PROBLEMS, AND GEOMETRIC
CONTEXTS.

CoMMON CHALLENGES
- ABSOLUTE VALUE SYMBOLS CAN COMPLICATE ALGEBRAIC MANIPULATIONS.

- REWRITING EXPRESSIONS WITHOUT ABSOLUTE VALUE SYMBOLS OFTEN INVOLVES CONSIDERING DIFFERENT CASES BASED ON THE
SIGN OF THE EXPRESSION INSIDE THE ABSOLUTE VALUE.



REWRITING [X + 4| WITHOUT ABSOLUTE V ALUE SYMBOLS

THE CORE METHOD OF REWRITING |X + 4| RELIES ON EXPRESSING IT AS A PIECEWISE FUNCTION BASED ON THE SIGN OF THE
EXPRESSION INSIDE THE ABSOLUTE VALUE.

STEP 1: IDENTIFY THE EXPRESSION INSIDE THE ABSOLUTE V ALUE

- THE EXPRESSION IS X + 4.
- THE SIGN OF X + 4 DETERMINES HOW WE REWRITE |X + 4.

STeP 2: FiIND THE CRITICAL POINT

- THE CRITICAL POINT OCCURS WHERE X + 4 = (.
-SoLVEFOR X: X +4 =01 x=-4.

STeEP 3: EXPRESS AS A PIECEWISE FUNCTION
BASED ON THE CRITICAL POINT:

Ix + 4] =

-Xx+4,Fx>-4

--(x+4),Fx<-4

THIS SIMPLIFIES TO:

Ix + 4] ={
X+4, Fx>-4
(x+4),Fx<-4
}

STeP 4: FORMULATE THE EXPRESSION WITHOUT ABSOLUTE V ALUE

SUPPOSE THE ORIGINAL EXPRESSION IS |X + 4|, AND YOU WANT TO WRITE IT WITHOUT ABSOLUTE VALUE SYMBOLS. USING THE
PIECEWISE REPRESENTATION:

-Forx2>-4d:|x+4|=x+4
-Forx<-4i|x+ 4| =-(x+4)

EXTENDING THE EXPRESSION TO THE INEQUALITY X > 9

IF THE EXPRESSION INVOLVES A CONDITION SUCH AS X > 9, OR IF YOU'RE ASKED TO ANALYZE THE EXPRESSION WITHIN THAT
DOMAIN, YOU'LL NEED TO CONSIDER THE INTERACTION BETWEEN THE ABSOLUTE VALUE EXPRESSION AND THE DOMAIN
RESTRICTION.

ExAMPLE: REWRITE |x + 4| For x > 9

SINCE THE DOMAIN IS X > 9, NOTE THAT:

-For X 2 9, THE CRITICAL POINT X = -4 IS LESS THAN 9, SO X IS ALWAYS > -4.
- THEREFORE, WITHIN THE DOMAIN X > @, THE EXPRESSION SIMPLIFIES TO:

Ix +4]=x+4

THUS, FOR X > 9:



Ix +4]=x+4

GENERAL METHODOLOGY FOR REWRITING ABSOLUTE V ALUE EXPRESSIONS
THE PROCESS DESCRIBED ABOVE CAN BE GENERALIZED FOR OTHER ABSOLUTE VALUE EXPRESSIONS.
STEP-BY-STEP APPROACH:

1. IDENTIFY THE EXPRESSION INSIDE THE ABSOLUTE VALUE.

2. SOLVE FOR THE CRITICAL POINT WHERE THE INSIDE EQUALS ZERO.

3. DIVIDE THE REAL LINE INTO INTERVALS BASED ON THE CRITICAL POINT.

4. DETERMINE THE SIGN OF THE INSIDE EXPRESSION IN EACH INTERVAL.

5. WRITE THE ABSOLUTE VALUE AS A PIECEWISE FUNCTION BASED ON THE SIGN.
6. EXPRESS THE ORIGINAL ABSOLUTE VALUE EXPRESSION ACCORDINGLY.

PRACTICAL EXAMPLES AND APPLICATIONS
EXAMPLE 1: REWRITE |X - 3| WITHOUT ABSOLUTE VALUE SYMBOLS

- CriITicALPONT: X -3 =0 x=3
-Forx>3:x-3|=x-3
-Forx < 3:fx-3|=-(x-3)=3-x

ExAMPLE 2: SOLVE FOR X IN THE INEQUALITY |[X + 4| > 5

- RE\X/RITE AS TWO INEQUALITIES:
-x+4>5 x> 1
-x+4<-5 x < -9

- THE SOLUTION SET:
-X<-90orX 2> 1

ADDITIONAL TIPS AND BEST PRACTICES

- ALWAYS IDENTIFY THE CRITICAL POINT WHERE THE EXPRESSION INSIDE THE ABSOLUTE VALUE EQUALS ZERO.

- USE A SIGN CHART TO VISUALIZE THE SIGN OF THE INNER EXPRESSION ACROSS DIFFERENT INTERVALS.

- REMEMBER THAT THE ABSOLUTE VALUE IS ALWAYS NON-NEGATIVE; THIS HELPS VERIFY THE CORRECTNESS OF YOUR PIECEWISE
DEFINITIONS.

- \WHEN DEALING WITH INEQUALITIES, SPLIT INTO CASES BASED ON THE CRITICAL POINTS AND ANALYZE EACH CASE SEPARATELY.

SUMMARY

REWRITING THE EXPRESSION |X + 4| WITHOUT ABSOLUTE VALUE SYMBOLS INVOLVES UNDERSTANDING THE CONCEPT OF
ABSOLUTE VALUE AS A PIECEWISE FUNCTION BASED ON THE SIGN OF THE EXPRESSION INSIDE. THE CRITICAL POINT X = -4
DIVIDES THE REAL LINE INTO REGIONS WHERE THE EXPRESSION SIMPLIFIES DIFFERENTLY. FOR X > -4, |x + 4| = x + 4: For X < -4,
Ix + 4] = -(x + 4). \WHEN ADDITIONAL CONDITIONS LIKE X > 9 ARE INTRODUCED, THE DOMAIN RESTRICTIONS SIMPLIFY THE
EXPRESSION FURTHER, ENABLING MORE STRAIGHTFORW ARD ALGEBRAIC MANIPULATION.

MASTERING THIS TECHNIQUE ENHANCES ALGEBRAIC FLUENCY, ESPECIALLY WHEN SOLVING INEQUALITIES OR SIMPLIFYING COMPLEX
EXPRESSIONS INVOLVING ABSOLUTE VALUE. THE KEY IS TO CAREFULLY ANALYZE THE EXPRESSION’S SIGN, DIVIDE THE NUMBER
LINE ACCORDINGLY, AND EXPRESS THE ABSOLUTE VALUE AS A PIECEWISE FUNCTION.



BY PRACTICING THESE STEPS WITH VARIOUS EXPRESSIONS, YOU'LL DEVELOP A STRONG FOUNDATION FOR HANDLING ABSOLUTE
VALUES CONFIDENTLY AND EFFECTIVELY IN ALL YOUR ALGEBRAIC ENDEAVORS.
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