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WHAT CAN WE SAY ABoUT THE SoLuTION OF THE FoLLOWING INEQUALITY: [3.0 1| < -1 A. IT HAas No SoLuTIons

\W/HEN DEALING WITH INEQUALITIES INVOLVING ABSOLUTE VALUES, IT'S ESSENTIAL TO UNDERSTAND BOTH THE NATURE OF
ABSOLUTE VALUE EXPRESSIONS AND THE IMPLICATIONS OF THEIR COMPARISON WITH OTHER QUANTITIES. THE STATEMENT
“WHAT CAN WE SAY AoUT THe SoLuTioN OF THe FOLLOWING INEQUALITY: [3.0 1| < -1 A. IT HAs No SoLuTions”
INVITES A DETAILED EXPLORATION OF THE PROPERTIES OF ABSOLUTE VALUES AND HOW THEY INTERACT WITH INEQUALITIES,
ESPECIALLY WHEN THE RIGHT-HAND SIDE INVOLVES NEGATIVE QUANTITIES.

IN THIS ARTICLE, WE WILL ANALYZE THIS INEQUALITY THOROUGHLY, CLARIFY WHY IT HAS NO SOLUTIONS UNDER CERTAIN
CONDITIONS, AND PROVIDE A COMPREHENSIVE OVERVIEW OF SOLVING SIMILAR INEQUALITIES INVOLVING ABSOLUTE VALUES.
THIS DISCUSSION WILL HELP STUDENTS, EDUCATORS, AND MATH ENTHUSIASTS GRASP THE CORE CONCEPTS BEHIND SUCH
INEQUALITIES, UNDERSTAND COMMON PITFALLS, AND DEVELOP STRATEGIES TO APPROACH RELATED PROBLEMS.

UNDERSTANDING ABSOLUTE V ALUES IN INEQUALITIES

WHAT Is ABSOLUTE V ALUE?

THE ABSOLUTE VALUE OF A REAL NUMBER IS ITS DISTANCE FROM ZERO ON THE NUMBER LINE, REGARDLESS OF DIRECTION. FOR ANY
REAL NUMBER \( X \), THE ABSOLUTE VALUE IS DENOTED AS \( || \) AND DEFINED AS:

\[

Ix| =

\seain{cAases}

X, § \TexT{IF } x \ceq 0 \\
-x, § \text{F } x <0
\eno{cases}

\]

For exampLE, \(|3] =3 \), \(|-5]=5\), ano \(|0] =0 \).

PROPERTIES OF ABSOLUTE VALUES RELEVANT TO INEQUALITIES

SOME KEY PROPERTIES INCLUDE:

- Non-NEGATIVITY: \( Ix] \GeQ O \) For ALL rReaL \( x \).
- TRIANGLE INEQUALITY: \( Ix + v| \Leq || + [v] \).
- ABSOLUTE VALUE INEQUALITIES: FOrR ANY ReEAL \( A \GEQ O \),

\[
Ix| < A \QuAD \RIGHTARROW \QUAD -A < X < A
\]
\[

IX| \LeQ A \QuUAD \RiGHTARROW \QUAD -A \LEQ X \LEQ A



\]

THESE PROPERTIES FORM THE FOUNDATION FOR SOLVING INEQUALITIES INVOLVING ABSOLUTE VALUES.

ANALYZING THE GIVEN INeQuALITY: \(|3.0), 1] < -1 A))

BEFORE PROCEEDING, IT'S CRUCIAL TO INTERPRET THE NOTATION PROPERLY. THE ExPRESSION “\(|3.0 1[\)” ApPEARS TO
INVOLVE A FORMATTING ISSUE OR SHORTHAND. TYPICALLY, AN ABSOLUTE VALUE EXPRESSION INVOLVES A SINGLE EXPRESSION
INSIDE THE BARS, SUCH AS \( || \).

17" 7"
AssuMpTION: THE NoTATION “\(|3.0 1]\)” MIGHT BE A TYPO OR MISINTERPRETATION. |T COULD BE INTENDED AS:

-\(13.0 \imes 1]'\), wHicH simpLIFies To \(]3.0] ),
-or \(13.01]')),
- oR PERHAPS A TYPO FOrR \(13.0 + 1] \), wHicH eQuaLs \(4.0] \).

GIVEN THE CONTEXT, THE MOST STRAIGHTFORWARD INTERPRETATION IS THAT THE ABSOLUTE VALUE EXPRESSION IS \(13.0| \),
WHICH EQUALS 3.

SIMILARLY, “~=1 A" PERHAPS REFERS TO AN EXPRESSION INVOLVING VARIABLE \(A\), sucH As \( -1 \TiMes A \) or SIMPLY

\C-A\).

THEREFORE, THE INEQUALITY COULD BE INTERPRETED AS:

\[
13.0] < -A
\]

WHICH SIMPLIFIES TO

\[
3<-A
\]

OR

\[
3.0\, 1<-TA
\]

WHICH COULD BE READ AS:

\[
3.0+ 1] <-A
\]

WHICH SIMPLIFIES TO

\[
4.0 < -A
\]

OR

\[
4<-A
\]



IN EITHER CASE, THE CORE IDEA REMAINS THE SAME: WE ARE COMPARING AN ABSOLUTE VALUE (WHICH IS NON-NEGATIVE) TO A
NEGATIVE QUANTITY, \( -A \).

Key INSIGHT: ABSOLUTE V ALUES AND NEGATIVE NUMBERS

ABSOLUTE VALUE ALWAYS NON-NEGATIVE

ONE FUNDAMENTAL PROPERTY OF ABSOLUTE VALUES IS THAT:

\l

IX] \ceQ O \qQuabp \TexT{FOR ALL REAL } X

\]

THIS MEANS THE ABSOLUTE VALUE OF ANY REAL NUMBER CANNOT BE NEGATIVE.

IMPLICATION FOR THE INEQUALITY

SUPPOSE THE INEQUALITY IS:

\l
IX| < -A
\]

wHERe \( [X| \GeQ O \). FOR THE INEQUALITY TO HOLD, THE RIGHT SIDE MUST BE GREATER THAN OR EQUAL TO ZERO:

\l

-A > 0 \Quab \RiGHTARROW \QuUAD A < O

\]

IF\CA\eeQ O \), THen \( A \Leq O \), anp since \([X| \ceQ O \), THE INEQUALITY:

\l
IX| < -A
\]

WOULD COMPARE A NON-NEGATIVE NUMBER TO A NON-POSITIVE NUMBER, WHICH CANNOT BE TRUE UNLESS BOTH SIDES ARE ZERO
OR THE INEQUALITY IS INVALID.

SPECIFICALLY:
- IF\( A \LEQ O \), THEN THE RIGHT SIDE IS LESS THAN OR EQUAL TO ZERO.
- Since \(IX] \eQ 0 \), THe neQuAaLITY \([X] < -A\) can onLy 8 TRUE IF \([X]| < O'\), WHICH IS IMPOSSIBLE, BECAUSE

ABSOLUTE VALUE CANNOT BE NEGATIVE.

THUS, WHEN THE RIGHT SIDE OF AN INEQUALITY INVOLVING AN ABSOLUTE VALUE IS NEGATIVE, THE INEQUALITY HAS NO
SOLUTIONS.



APPLYING THE LoGIC TO THE GIVEN INEQUALITY

ASSUMING THE INEQUALITY IS:

\[
3.0+ 1| <-1\TiMes A
\]

WHICH SIMPLIFIES TO:

\[
4<-A
\]

OR EQUIVALENTLY,

\[
A<-4
\]

GIVEN THE ABSOLUTE VALUE \( 4] =4 \), anD since \( 4 \) 1s PosITIVE, THE ONLY WAY FOrR \( 4 < -A \) To BE TRUE IS IF:

\l

-A > 4 \Quab \RiGHTARROW \QUAD A < -4

THIS INDICATES THAT FOR THE INEQUALITY TO HOLD, \( A \) MUST BE LESS THAN -4.

HO\X/EVER, IF THE INEQUALITY IS:

\[
3.0+ 1| < -1 \TiMes A
\]

AND THE RIGHT SIDE IS \( -A \), THEN:

- WHEN \( A \LeQ O \), \( -A \GeQ O \), MAKING THE RIGHT SIDE NON-NEGATIVE.
- WHEN \( A>0\), \(-A <0 \), MAKING THE RIGHT SIDE NEGATIVE.

IN THE CASE WHERE THE RIGHT SIDE IS NEGATIVE, THE INEQUALITY:

IX| < \TEXT{NEGATIVE NUMBER}
HAS NO SOLUTIONS BECAUSE THE ABSOLUTE VALUE IS NON-NEGATIVE, AND CANNOT BE LESS THAN A NEGATIVE NUMBER.

SUMMARY:

- |IF THE RIGHT SIDE OF AN INEQUALITY INVOLVING AN ABSOLUTE VALUE IS NEGATIVE, THE INEQUALITY HAS NO SOLUTIONS.
- |F THE RIGHT SIDE IS NON-NEGATIVE, THEN SOLUTIONS DEPEND ON THE SPECIFICS OF THE INEQUALITY.

GENERAL PRINCIPLES FOR SOLVING ABSOLUTE V ALUE INEQUALITIES

To BETTER UNDERSTAND THE SOLUTION PROCESS, LET'S REVIEW THE GENERAL TECHNIQUES FOR SOLVING ABSOLUTE VALUE
INEQUALITIES.



1. INEQUALITIES OF THE FORM \(|X]| < A\)

- SoruTion: WHen \( A \ceq 0 )),

\[

SA<SX<A

\]

- ExAMPLE:

\[
Ix] < 3 \Quap \RicHTARROW \QUAD -3 < x < 3

\]

2. INeQUALITIES OF THE FORM \(|X| \LEQ A\)

- SOLUTION:

\[
-aA \LEQ X \LEQ A

\]

3. INeQuUALITIES OF THE ForM \(|x] > A\)

- SOLUTION:

\[
x < -a \Quab \TexT{or} \QuAD X > A

\]

-NoTe: \( A \eeQ O \). IF\( A< 0\), THen \(Ix| > A\) 1s ALWAYS TrUE BECAUSE \([x|\GEQ O\), AND THE RIGHT SIDE IS
NEGATIVE, SO THE INEQUALITY HOLDS FOR ALL REAL \( x \).

4. INeQuUALITIES OF THE FORM \(|x| \GEQ A\)

- SOLUTION:

\[
x \LEQ -A \QuaDp \TexT{or} \QUAD x \GEQ A

\]

AGAIN, VALID oNLY IF \( A \GEQ O \); IF \( A < 0 \), THE INEQUALITY HOLDS For ALL \( x \).

SpecIAL CONSIDERATIONS FOR NEGATIVE RIGHT-HAND SIDES

'VE SEEN, THE CRITICAL ASPECT OF INEQUALITIES INVOLVING ABSOLUTE VALUE IS THE SIGN OF THE RIGHT SIDE:
AS WE ,

- |F THE RIGHT SIDE IS NEGATIVE: THE INEQUALITY HAS NO SOLUTIONS BECAUSE THE LEFT SIDE IS ALWAYS NON-NEGATIVE.



- |IF THE RIGHT SIDE IS ZERO OR POSITIVE: STANDARD SOLUTION METHODS APPLY.

ExXAMPLE:

\[
x| < -2

\]

SINCE

FREQUENTLY ASkeD QUESTIONS

WHAT IS THE INEQUALITY GIVEN IN THE PROBLEM?

THe INEQUALITY 1S 3.0 1| < - 1.

IS THERE A TYPO OR FORMATTING ISSUE IN THE INEQUALITY?

YES, IT SEEMS THE INEQUALITY IS NOT PROPERLY FORMATTED; LIKELY, IT'S MEANT TO BE A MATRIX OR ABSOLUTE VALUE
EXPRESSION INVOLVING NUMBERS OR VARIABLES.

CAN THE ABSOLUTE VALUE OF ANY REAL NUMBER BE LESS THAN A NEGATIVE NUMBER?

NO, THE ABSOLUTE VALUE OF ANY REAL NUMBER IS ALWAYS GREATER THAN OR EQUAL TO ZERO, SO IT CANNOT BE LESS THAN
A NEGATIVE NUMBER.

GIVEN THE INEQUALITY [3.0 1| < -1, CAN IT HAVE ANY SOLUTIONS?

NO, BECAUSE THE ABSOLUTE VALUE CANNOT BE LESS THAN - | , WHICH IS NEGATIVE; HENCE, THERE ARE NO SOLUTIONS.

\WHAT DOES THE INEQUALITY SUGGEST ABOUT THE SOLUTION SET?

[T SUGGESTS THAT THE SOLUTION SET IS EMPTY, SINCE THE INEQUALITY IS IMPOSSIBLE TO SATISFY.

Is THE STATEMENT ‘IT HAS NO SOLUTIONS' ACCURATE FOR THIS INEQUALITY?

YES/ SINCE THE ABSOLUTE VALUE EXPRESSION CANNOT BE LESS THAN A NEGATIVE NUMBER, THE STATEMENT IS CORRECT.

How SHOULD INEQUALITIES INVOLVING ABSOLUTE VALUES AND NEGATIVE BOUNDS BE
INTERPRETED?

THEY SHOULD BE INTERPRETED CONSIDERING THAT ABSOLUTE VALUES ARE ALWAYS NON-NEGATIVE, SO INEQUALITIES REQUIRING
THEM TO BE LESS THAN NEGATIVE NUMBERS ARE IMPOSSIBLE.

\W/HAT IS THE MAIN TAKEAWAY REGARDING INEQUALITIES LIKE [EXPRESSION| < NEGATIVE
NUMBER?

THE MAIN TAKEAWAY IS THAT SUCH INEQUALITIES HAVE NO SOLUTIONS BECAUSE ABSOLUTE VALUES CANNOT BE NEGATIVE.



ADDITIONAL RESOURCES

WHAT CAN WE SAY ABouT THE SoLuTIoN OF THE FoLLOWING INEQUALITY: |3.0 1| < -1 A. IT Has No SoLuTIoNs
UNDERST ANDING INEQUALITIES IN MATHEMATICS IS FUNDAMENTAL TO MANY FIELDS, FROM ENGINEERING TO ECONOMICS. THEY
PROVIDE A WAY TO DESCRIBE CONSTRAINTS, BOUNDARIES, AND FEASIBLE REGIONS FOR VARIOUS VARIABLES. HOWEVER, NOT
ALL INEQUALITIES HAVE SOLUTIONS; SOME ARE INHERENTLY IMPOSSIBLE TO SATISFY. ONE SUCH EXAMPLE IS THE INEQUALITY
INVOLVING THE ABSOLUTE VALUE NOTATION: [3.0 1| < -1 A. AT FIRST GLANCE, IT APPEARS STRAIGHTFORWARD, YET IT
INVITES A DEEPER EXPLORATION INTO THE PROPERTIES OF ABSOLUTE VALUE FUNCTIONS AND THE LOGICAL CONSTRAINTS OF

INEQUALITIES. THIS ARTICLE AIMS TO DISSECT THIS INEQUALITY STEP BY STEP, CLARIFY WHY IT HAS NO SOLUTIONS, AND SHED
LIGHT ON THE UNDERLYING MATHEMATICAL PRINCIPLES.

DECIPHERING THE INEQUALITY: WHAT DOES IT REPRESENT?

BEFORE DELVING INTO THE SOLUTION OR THE IMPOSSIBILITY THEREOF, IT’S CRUCIAL TO UNDERSTAND WHAT THE INEQUALITY IS
STATING.

INTERPRETING THE NOTATION

THE NOTATION [3.0 1] IS SOMEWHAT AMBIGUOUS AT FIRST GLANCE. TYPICALLY, IN MATHEMATICAL CONTEXTS, THE ABSOLUTE
VALUE NOTATION | | ENCLOSES A SINGLE EXPRESSION OR VARIABLE. T HE EXPRESSION WITHIN THE ABSOLUTE VALUE COULD BE A
NUMBER, A VARIABLE, OR A COMBINATION THEREOF.

GIVEN THE CONTEXT, IT SEEMS LIKELY THAT THIS NOTATION IS A STYLIZED WAY OF REPRESENTING A VECTOR OR A COORDINATE
PAIR, SUCH AS (3.0, 1). ALTERNATIVELY, IT MIGHT BE SHORTHAND FOR A MATRIX OR AN ORDERED PAIR. BUT GIVEN THE
SUBSEQUENT INEQUALITY INVOLVING A COMPARISON TO A SCALAR, IT'S MOST PROBABLE THAT |3.0 1] 1S INTENDED AS THE
MAGNITUDE (OR NORM) OF A VECTOR WITH COMPONENTS 3.0 AND 1.

THEREFORE, WE INTERPRET:

-13.0 1| As THe MAGNITUDE (OR EUCLIDEAN NORM) OF A VECTOR WITH COMPONENTS 3.0 AND 1.

UNDERSTANDING THE MAGNITUDE OF A VECTOR

THe EUCLIDEAN NORM (OR MAGNITUDE) OF A VECTOR WITH COMPONENTS (X, Y) IS CALCULATED AS:
\[\s@rT{x"2 + v"2} \]

APPLYING THIS TO OUR VECTOR:

\[1(3.0, 1)l = \s@rT{(3.0)*2 + 172} = \sqrT{9 + 1} = \sqrT{10} \]

WHICH IS APPROXIMATELY 3.1623.

THIS INTERPRETATION ALIGNS WITH STANDARD MATHEMATICAL NOTATION AND PROVIDES A MEANINGFUL VALUE FOR THE LEFT
SIDE OF THE INEQUALITY.

ANALYZING THE INEQUALITY: WHY IS IT IMPOSSIBLE?

ASSUMING THE ABOVE INTERPRETATION, THE INEQUALITY BECOMES:



\[\s@rT{10} <-1 A\]

BUT WHAT DOES “~1 A” MEAN? GIVEN TYPICAL CONVENTIONS, IT APPEARS TO BE AN ALGEBRAIC EXPRESSION INVOLVING A
SCALAR AND A VARIABLE OR PARAMETER A.

DecopING THE ExPression “-1 A”

THE NOTATION “~=1 A” IS LIKELY SHORTHAND FOR THE PRODUCT OF -1 AND A, I.E., ~A. ALTERNATIVELY, IT COULD BE "~ 1 X
A,” WHICH SIMPLIFIES TO -A.

THUS, THE INEQUALITY CAN BE REWRITTEN AS!:
\[\s@rT{10} <-A\]
OR EQUIVALENTLY,

\[\s@rT{10} <-A\]

WHICH IS:

\[A <-\sqrT{10} \]

THIS REARRANGEMENT IS CRUCIAL BECAUSE IT FRAMES THE INEQUALITY IN TERMS OF A.

FUNDAMENTAL PROPERTIES OF INEQUALITIES AND ABSOLUTE V ALUES

HAVING CLARIFIED THE INEQUALITY/S FORM, WE MUST UNDERSTAND THE PROPERTIES THAT GOVERN SOLUTIONS TO INEQUALITIES
INVOLVING ABSOLUTE VALUES AND REAL NUMBERS.

ABSOLUTE V ALUE AND ITS RANGE

THE ABSOLUTE VALUE FUNCTION |X| HAS THE FOLLOWING PROPERTIES:

- |T IS ALWAYS NON-NEGATIVE: |x| > O FOR ALL REAL X.
- |T MEASURES THE DISTANCE OF X FROM ZERO ON THE NUMBER LINE.

APPLYING THIS TO THE MAGNITUDE OF A VECTOR:
\[I(x, Y)I = \s@rT{x"2 + y"2} \ceQ 0 \]

FOR ALL REAL X AND Y.

IMPLICATION FOR THE INEQUALITY |3.0 1| <-1 A

IF WE INTERPRET THE INEQUALITY AS:
\[\s@rT{10} <-A\]
THEN THE QUESTION BECOMES: UNDER WHAT CONDITIONS IS THIS INEQUALITY TRUE?

- Since \(\s@rT{10} \apPrOX 3.1623 \), THE INEQUALITY:



\[3.1623 <-A\]
IMPLIES:
\[A<-3.1623\]

THIS MEANS THAT FOR ANY REAL A SATISFYING THIS, THE INEQUALITY HOLDS.

Is THERE ANY POSSIBILITY FOR SOLUTIONS?

AT THIS POINT, A CONTRADICTION EMERGES: THE ORIGINAL INEQUALITY SUGGESTS THAT A PosITIVE NUMBER (\(\sqQrT{103}\))
IS LESS THAN A NEGATIVE MULTIPLE OF A. BUT IS THIS POSSIBLE?

LoaicaL CONSTRAINTS AND REAL NUMBER LINE BEHAVIOR

- Tre LerT siog, \(\s@rT{103}\), Is ALWAYS POSITIVE.
- THE RIGHT SIDE, \(-A\), IS POSITIVE ONLY IF A IS NEGATIVE.

IF A IS NEGATIVE, THEN:

\[-A>0\]

AND THE INEQUALITY:

\[ \s@rT{10} <-A\]

BECOMES:

\[-A > \sqrT{10}\]

OR EQUIVALENTLY:

\[ A <-\sqrT{10}\]

WHICH IS CONSISTENT WITH EARLIER DEDUCTIONS.

- IF A 1S POSITIVE OR 26RO, THEN \(-A \LEQ 0\), WHICH CAN NEVER BE GREATER THAN \(\sQrT{ 10}\). THEREFORE, THE
INEQUALITY CANNOT HOLD For A > 0.

CONCLUSION ON THE EXISTENCE OF SOLUTIONS

THE ONLY WAY THE INEQUALITY:

\[ \s@rT{10} <-A\]

CAN BE TRUE IS IF:

\[ A <-\sqrT{10}\]

WHICH IS A STRICT INEQUALITY. THIS INDICATES THAT:

- For ALL A Less THAN \(-\sQrT{103}\), THE INEQUALITY HOLDS.
- For A > \(-\sqrT{10}\), IT DOES NOT.



THIS SUGGESTS THAT SOLUTIONS DO EXIST, PROVIDED A IS SUFFICIENTLY NEGATIVE.

RECONCILING THE INITIAL STATEMENT: “IT HAS No SoLuTions”

THE INITIAL STATEMENT CLAIMS THAT THE INEQUALITY HAS NO SOLUTIONS. BASED ON THE ABOVE ANALYSIS, THIS SEEMS
COUNTERINTUITIVE BECAUSE SOLUTIONS DO EXIST WHEN A 1S LESS THAN \(-\sqrT{10}\).

SO, WHY MIGHT THE ORIGINAL STATEMENT ASSERT THAT IT HAS NO SOLUTIONS?

PossiBLE REASONS AND CONTEXTS FOR THE ASSERTION

- MISINTERPRETATION OF NOTATION: PERHAPS THE NOTATION |3.0 1| wAsS MISREAD; IF IT ACTUALLY REFERS TO SOME FORM OF
MATRIX OR AN EXPRESSION DIFFERENT FROM THE VECTOR MAGNITUDE, THE ANALYSIS CHANGES.

- INCORRECT SIGN OR T YPOGRAPHICAL ERROR: MAYBE THE INEQUALITY WAS INTENDED AS |3.0 1/ > -1 A, OR WITH DIFFERENT
SIGNS, WHICH COULD ALTER THE SOLUTION SET.

- ADDITIONAL CONSTRAINTS OR CONTEXTS: THE STATEMENT MIGHT BE CONSIDERING THE INEQUALITY WITHIN A SPECIFIC
CONTEXT, SUCH AS IN A PROBLEM THAT IMPOSES A> O, WHICH WOULD ELIMINATE ALL SOLUTIONS.

- MATHEMATICAL CONTEXT OF ABSOLUTE V ALUES AND NEGATIVE |NEQUALITIESI SINCE ABSOLUTE VALUES ARE NON-

NEGATIVE, AN INEQUALITY INVOLVING \(\TEXT{SOMETHING} < -1 \TIMES A\) WITH THE RIGHT SIDE BEING NEGATIVE OR
INVOLVING NEGATIVE CONSTANTS COULD BE IMPOSSIBLE TO SATISFY UNDER CERTAIN CONDITIONS.

ReAsSESSING THE ORIGINAL STATEMENT

GIVEN THE INITIAL PHRASE:
> "WHAT CaN WE Say AsouT THE SoLuTioN OF THe FoLLowING INeQUALITY: |3.0 1/ < -1 A. IT Has No SoLuTions”
|T SEEMS THE CORE CLAIM IS THAT THE INEQUALITY HAS NO SOLUTIONS. THIS COULD BE DUE TO:

- THe LEFT SIDE BEING A FIXED PosITIVE NUMBER (\(\sqQrT{103\))
- THE RIGHT SIDE BEING NEGATIVE OR NON-POSITIVE, MAKING THE INEQUALITY IMPOSSIBLE TO SATISFY.

FOR EXAMPLE, IF THE EXPRESSION “~1 A" Is MEANT To BE “-A” WITH A > 0, THEN:
\[\s@rT{10} <-A\Leq 0 \]

WHICH CANNOT BE TRUE BECAUSE THE LEFT SIDE IS POSITIVE AND THE RIGHT SIDE IS NON-POSITIVE. THEREFORE, IN SUCH A
CONTEXT, NO SOLUTIONS EXIST.

SUMMARY:
- |F THE INEQUALITY IS INTERPRETED AS \(\sQrT{ 10} < -A\), soLuTions exisT oNLY WHEN A < -\(\sQrT{103}\).

- |F THE PROBLEM CONSTRAINS A TO BE NON-NEGATIVE, OR IF THE NOTATION INDICATES A DIFFERENT MEANING, THEN THE
INEQUALITY HAS NO SOLUTIONS.

ConNcLUDING REMARKS: THE CRITICAL TAKEAWAYS



THIS EXPLORATION HIGHLIGHTS THE IMPORTANCE OF PRECISE NOTATION AND UNDERSTANDING THE PROPERTIES OF THE
MATHEMATICAL OBJECTS INVOLVED.

- ABSOLUTE VALUE <OR VECTOR MAGNITUDE) IS ALWAYS NON-NEGATIVE.

- INEQUALITIES INVOLVING ABSOLUTE VALUES AND SCALAR MULTIPLES DEPEND HEAVILY ON THE SIGN AND DOMAIN OF THE
INVOLVED VARIABLES.

- WHEN AN INEQUALITY COMPARES A POSITIVE NUMBER TO A NEGATIVE OR NON-POSITIVE EXPRESSION, SOLUTIONS ARE OFTEN
IMPOSSIBLE UNLESS ADDITIONAL CONDITIONS ARE SATISFIED.

FINAL THOUGHT: WITHOUT ADDITIONAL CONTEXT OR CONSTRAINTS, THE STATEMENT “IT Has No SoLUTIONS” APPEARS TO
BE VALID IF THE INEQUALITY INVOLVES A POSITIVE MAGNITUDE BEING LESS THAN A NEGATIVE QUANTITY (LIKE \(‘] A\) WITH
A2 O) IN SUCH CASES, NO REAL A CAN SATISFY THE INEQUALITY, CONFIRMING THAT THE SOLUTION SET IS EMPTY.

IN SUMMARY, THE ORIGINAL ASSERTION THAT THE INEQUALITY |30 -|| < -1 A HAS NO SOLUTIONS IS ROOTED IN THE
FUNDAMENTAL PROPERTIES OF ABSOLUTE VALUES AND INEQUALITIES. W/HEN THE INEQUALITY INVOLVES A FIXED POSITIVE
QUANTITY BEING LESS THAN A NEGATIVE OR NON-POSITIVE EXPRESSION
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