WHAT Is THe SoLuTION For - 10 &LT; X - 9°x §GT; -19%
qLT; - 1X §LT; - 19X §6GT; -1

WHAT Is THE SOLUTIONFOR -TO < X - 9?x > -19x < -1x < -19%x > -1

\UNDERSTANDING AND SOLVING INEQUALITIES CAN SOMETIMES BE CHALLENGING, ESPECIALLY WHEN MULTIPLE INEQUALITIES ARE
COMBINED OR PRESENTED IN A CONFUSING SEQUENCE. THE EXPRESSION “~ 10 < X - 9P2x > -19x < -Ix < -19x > -1" APPEARS
COMPLEX AT FIRST GLANCE, BUT BY CAREFULLY ANALYZING EACH PART, BREAKING DOWN THE INEQUALITIES, AND
UNDERSTANDING THEIR RELATIONSHIPS, WE CAN FIND THE SOLUTION SET FOR THE VARIABLE X. THIS ARTICLE AIMS TO CLARIFY

THIS PROCESS STEP-BY-STEP, EXPLAINING THE REASONING BEHIND EACH STEP, AND ULTIMATELY PROVIDING A CLEAR,
COMPREHENSIVE SOLUTION.

INTERPRETING THE GIVEN INEQUALITIES

DECIPHERING THE EXPRESSION

AT FIRST, IT'S ESSENTIAL TO UNDERSTAND WHAT THE GIVEN INEQUALITY CHAIN REPRESENTS. THE ORIGINAL STATEMENT
APPEARS TO COMBINE MULTIPLE INEQUALITIES INTO A SINGLE STRING:

"SI0 X -9Px>-19x <-Ix<-19x>-1"

THIS LIKELY MEANS THERE ARE MULTIPLE INEQUALITIES TO BE SOLVED OR COMBINED. A PLAUSIBLE INTERPRETATION IS:

1.-10< X -9
2. X>-19x
3.-19%x <-1x
4. -1x<-19x
5.-19x>-1

HO\WEVER, THE ORIGINAL STRING SEEMS TO CONTAIN SOME INCONSISTENCIES OR TYPOGRAPHICAL ISSUES, ESPECIALLY WITH THE
PLACEMENT OF QUESTION MARKS AND THE SEQUENCE OF INEQUALITIES.

ASSUMPTION:
THE INTENDED INEQUALITIES ARE PROBABLY:

--10<X-9
-X>-19x
--19%x <-Tx
--Ix <-19x
--19x > -1

NoTe: THe TERM “X” AND “X” SEEM TO REFER TO THE SAME VARIABLE; FOR CLARITY, WE'LL TREAT “X” AS THE VARIABLE AND
“x" AS THE SAME VARIABLE.



STEP-BY-STEP BREAKDOWN OF EACH INEQUALITY

1.SoLving-10< X -9

THIS INEQUALITY INVOLVES A SIMPLE LINEAR INEQUALITY:
-10<X-9

ADD 9 TO BOTH SIDES TO ISOLATE X:

-10+9 <X

-1<X

RESULT:
X >-1

2. UNDERSTANDING X > -19x

" on

SINCE “X” AND “X” ARE THE SAME VARIABLE, THIS INEFQUALITY BECOMES:
X>-19X

BRING ALL X TERMS TO ONE SIDE:

X+ 19X >0

20X >0

DiviDe BOTH SIDES BY 20:

X>0

RESULT:
X>0

3. ANALYZING - 19% < -1x

USING THE SAME VARIABLE “X”, THIS IS:
-19X <-1X

BRING ALL TO ONE SIDE:

-19X+ 1X<0

-18X <0



DIVIDE BOTH SIDES BY - 1 8, NOTING THAT DIVIDING BY A NEGATIVE REVERSES THE INEQUALITY:
X>0

RESULT:
X>0

4. CONSIDERING - 1X < -19x

THiS IS:

-1X <-19X

Apb 19X To BOTH SIDES:
-1X+ 19X <0

18X <0

DivIDE BOTH SIDES BY 18:
X <0

RESULT:
X <0

5. EXPLORING -19% > -1

THIS SIMPLIFIES TO:

19X > -1

DiVIDE BOTH SIDES BY - 19 (REMEMBER TO REVERSE THE INEQUALITY):
X<(D/E19)

X<1/19

RESULT:
X< 1/19

SUMMARIZING THE INDIVIDUAL RESULTS

LET'S COMPILE THE INDIVIDUAL INEQUALITIES:

| INEQUALITY | SoLuTION SET | NoTEs |



[-10<X-9|X>-1]]

| X >-19X | X > 0O | DERIVED FROM INEQUALITY 2 |
|-19X < -1X| X > O | DERIVED FROM INEQUALITY 3 |
[-1X <-19X | X < O | DERIVED FROM INEQUALITY 4 |
[-19X >-1|X < 1/19 | DERIVED FROM INEQUALITY 5 |

RECONCILING THE INEQUALITIES

NO\X/, WE NEED TO COMBINE THESE RESULTS TO FIND THE SET OF X-VALUES THAT SATISFY ALL THE INEQUALITIES
SIMULTANEOUSLY.

KEY OBSERVATIONS:

- THE INEQUALITIES X > O AND X < O ARE CONTRADICTORY; THEY CANNOT BOTH BE TRUE SIMULTANEOUSLY.
- THE INEQUALITIES X > -1 AND X < 1/ 19 ARE COMPATIBLE BUT ONLY IF X LIES BETWEEN THOSE BOUNDS.

MAIN CONFLICTING INEQUALITIES:

- FroM INEQUALITIES 2 AND 3: X > 0 aND X > O (CONSISTENT)
- FroM INEQUALITY 4: X < O (conrLICTS wITH X > 0)

- FROM INEQUALITY 5: X < 1/19

CONTRADICTION ANALYSIS

FROM INEQUALITIES 2 AND 3:
X > 0 (ROTH SUGGEST X IS POSITIVE)

FROM INEQUALITY 4:
X < 0 (sUGGESTS X IS NEGATIVE)

SINCE X CANNOT BE BOTH POSITIVE AND NEGATIVE SIMULTANEOUSLY, THE CHAIN OF INEQUALITIES INVOLVING X >0 aAND X <
O CANNOT BE SATISFIED TOGETHER.

THEREFORE, THE ONLY POSSIBLE CONSISTENT SOLUTION |S:

- FOR THE INEQUALITIES INVOLVING X > O (INEQUALITIES 2 AND 3),
~ AND THE INEQUALITIES INVOLVING X < O (INEQUALITY 4),

THEY CANNOT BE TRUE AT THE SAME TIME.

FINAL SOLUTION SET

GIVEN THE CONFLICTING INEQUALITIES, THE OVERALL SOLUTION DEPENDS ON WHICH INEQUALITIES ARE CONSIDERED VALID OR
WHICH SET THE PROBLEM INTENDS TO EMPHASIZE. |F THE GOAL IS TO FIND THE COMMON SOLUTION SATISFYING ALL INEQUALITIES
SIMULTANEOUSLY, THEN:

Case 1: CONSIDERING ONLY INEQUALITIES 1 AND 5

- X > -1 (FROM INEQUALITY 1)
- X < 1/19 (FROM INEQUALITY 5)



CoMBINED:

XB (-1,1/19)

WHICH IS A VALID INTERVAL.

CAsEe 2: CONSIDERING THE INEQUALITIES INVOLVING X > 0
- X > 0 (FROM INEQUALITIES 2 AND 3)

AND

-X<1/19

COMBINED:

X[B (0,1/19)

Case 3: CONSIDERING THE INEQUALITIES INVOLVING X < 0
- X < 0 (FROM INEQUALITY 4)

AND

- X > -1 (FROM INEQUALITY 1)

COMBINED:

X[B (-1,0)

CONCLUSION: INTERPRETING THE OVERALL SOLUTION

THE CORE CHALLENGE IS THE APPARENT CONTRADICTION BETWEEN THE INEQUALITIES SUGGESTING X > O AND THOSE
SUGGESTING X < 0. SINCE THESE CANNOT BE TRUE SIMULTANEOQUSLY, THE SOLUTION SET DEPENDS ON WHICH INEQUALITIES ARE
INTENDED TO BE VALID OR THE CONTEXT OF THE PROBLEM.

MOST CONSISTENT SOLUTION BASED ON THE CHAIN OF INEQUALITIES:

- |F THE INEQUALITIES ARE TAKEN AT FACE VALUE, THE ONLY FEASIBLE SOLUTION SATISFYING THE NON-CONTRADICTORY
INEQUALITIES IS THE INTERVAL:

X -1,1/19)

- |F THE PROBLEM EMPHASIZES POSITIVE X, THEN:
XPB (0,1/19)

- IF IT EMPHASIZES NEGATIVE X, THEN:

X[B (-1,0)



SUMMARY OF THE SOLUTION PROCESS

1. IDENTIFY AND INTERPRET EACH INEQUALITY.

2. SOLVE EACH INEQUALITY SEPARATELY.

3. CHECK FOR COMPATIBILITY AND CONTRADICTIONS AMONG THE SOLUTIONS.

4. COMBINE THE SOLUTION SETS TO FIND THE COMMON INTERSECTION.

5. RECOGNIZE CONFLICTING INEQUALITIES AND DETERMINE THE MOST LOGICAL OR INTENDED SOLUTION SET.

FINAL REMARKS

IN PROBLEMS INVOLVING MULTIPLE INEQUALITIES, IT IS CRUCIAL TO ANALYZE EACH INEQUALITY CAREFULLY, SOLVE THEM STEP-
BY-STEP, AND THEN IDENTIFY THE INTERSECTION OF ALL SOLUTION SETS. CONTRADICTIONS OFTEN REVEAL THAT THE PROBLEM
MAY BE ILL-POSED OR REQUIRE CLARIFICATION. W/HEN INEQUALITIES SUGGEST MUTUALLY EXCLUSIVE CONDITIONS (LIKE X>0
AND X < O), THE OVERALL SOLUTION IS THE EMPTY SET UNLESS OTHERWISE SPECIFIED.

BY FOLLOWING THIS SYSTEMATIC APPROACH, WE CAN CONFIDENTLY DETERMINE THE SET OF SOLUTIONS AND UNDERSTAND THE
RELATIONSHIPS AMONG THE INEQUALITIES INVOLVED.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE MAIN GOAL WHEN SOLVING THE INEQUALITY -10 < X - 9?

THE MAIN GOAL IS TO ISOLATE X TO DETERMINE THE RANGE OF VALUES THAT SATISFY THE INEQUALITY. THIS INVOLVES ADDING
@ TO BOTH SIDES TO SIMPLIFY IT.

How Do | SOLVE THE COMPOUND INEQUALITY X - 9 > -19°

ADD 9 TO BOTH SIDES OF THE INEQUALITY: X - 9 > -19 BECOMES X > -19 + 9 WHICH SIMPLIFIES TO X > -10.

\WHAT DOES THE CHAIN OF INEQUALITIES - 1X < - 19% > -1 REPRESENT?

IT APPEARS TO BE A COMBINED INEQUALITY INVOLVING MULTIPLE PARTS. TO INTERPRET IT CORRECTLY, BREAK IT INTO
SEPARATE INEQUALITIES AND SOLVE EACH INDIVIDUALLY TO FIND THE COMMON SOLUTION SET.

How CAN | FIND THE SOLUTION FOR THE INEQUALITY - 19%x > -1°

DIVIDE BOTH SIDES BY - 19 (REMEMBER TO FLIP THE INEQUALITY SIGN BECAUSE DIVIDING BY A NEGATIVE): x < (-1)/(-19),
WHICH SIMPLIFIES TO X < 1/19.

\WHAT STEPS SHOULD | FOLLOW TO SOLVE THE COMBINED INEQUALITIES: -10 < X - 9,
X>-19x, AND - 1x < -19x?

FIRST, SOLVE EACH INEQUALITY SEPARATELY: ADD 9 TO THE FIRST, SOLVE FOR X IN THE SECOND AND THIRD. THEN, FIND THE
INTERSECTION OF THEIR SOLUTION SETS TO GET THE OVERALL SOLUTION.

How Do | INTERPRET THE SOLUTION SET WHEN MULTIPLE INEQUALITIES ARE COMBINED



LIKE IN THIS PROBLEM?

YOU FIND THE SOLUTION SET FOR EACH INEQUALITY INDIVIDUALLY AND THEN DETERMINE THE INTERSECTION (COMMON VALUES)
THAT SATISFY ALL CONDITIONS SIMULTANEOUSLY.

\WHAT IS THE OVERALL SOLUTION FOR THE COMBINED INEQUALITIES INVOLVING X AND
MULTIPLE EXPRESSIONS LIKE - 19x?

BY SOLVING EACH INEQUALITY STEP-BY-STEP AND INTERSECTING THE SOLUTIONS, YOU CAN DETERMINE THE RANGE OR SPECIFIC
VALUES OF X THAT SATISFY ALL INEQUALITIES TOGETHER. BASED ON THE STEPS, THE SOLUTION IS X > -1/19 anp X > - 10,
RESULTING IN X > -1/19.

ADDITIONAL RESOURCES

(UNDERSTANDING AND SOLVING COMPOUND INEQUALITIES: AN EXPERT BREAKDOWN

\X/HEN DELVING INTO THE REALM OF ALGEBRA, INEQUALITIES FORM A FUNDAMENTAL COMPONENT THAT STUDENTS AND
MATHEMATICIANS ALIKE MUST MASTER. AMONG THESE, COMPOUND INEQUALITIES—STATEMENTS INVOLVING MULTIPLE
INEQUALITIES COMBINED—CAN SEEM COMPLEX AT FIRST GLANCE. TODAY, WE'LL EXPLORE AN INTRIGUING EXAMPLE:
S1I0<x-9?2x>-19x<-Ix<-19x > -1

THIS CHAIN OF INEQUALITIES APPEARS COMPLICATED, BUT WITH A SYSTEMATIC APPROACH, WE CAN DECODE AND SOLVE IT

EFFICIENTLY. LET’S EMBARK ON AN IN-DEPTH JOURNEY TO UNDERSTAND, INTERPRET, AND RESOLVE THIS INEQUALITY CHAIN,
TRANSFORMING WHAT MIGHT SEEM LIKE A TANGLED WEB INTO CLEAR, ACTIONABLE SOLUTIONS.

DECIPHERING THE INEQUALITY CHAIN: BREAKING DOWN THE PROBLEM

BEFORE DIVING INTO SOLUTIONS, IT’S ESSENTIAL TO INTERPRET WHAT THE CHAIN OF INEQUALITIES ACTUALLY STATES. THE
GIVEN EXPRESSION IS:

S10<x-92x>-19x<-1x<-19%x > -1

AT FIRST GLANCE, IT APPEARS TO BE A SEQUENCE OF INEQUALITIES, BUT THE USE OF QUESTION MARKS AND THE ARRANGEMENT
CAN CAUSE CONFUSION. LIKELY, THIS IS A MISINTERPRETATION OR A TYPO, OR PERHAPS AN UNCONVENTIONAL WAY OF WRITING
A CHAIN OF INEQUALITIES.

HYPOTHESES ABOUT THE INTENDED CHAIN:

1. THE CHAIN IS MEANT TO BE A SERIES OF CONNECTED INEQUALITIES, SUCH AS:

-1I0<KXx-9<x>-19x<-1x<-19%x > -1

2. OR, PERHAPS, THE INEQUALITIES ARE SEPARATE, AND THE QUESTION MARK INDICATES UNCERTAINTY ABOUT THE CONNECTION.
MOST PROBABLE INTENDED CHAIN:

-10<x-9<Xx>-19x<-Ix<-19x > -1

ASSUMING THIS IS THE CASE, THE CHAIN REPRESENTS MULTIPLE BOUNDS INVOLVING THE VARIABLE X, WITH THE GOAL OF FINDING
THE SET OF X~VALUES SATISFYING ALL PARTS SIMULTANEOUSLY.



STeEP-BY-STEP SOLUTION APPROACH

To ANALYZE SUCH A COMPOUND INEQUALITY, FOLLOW THESE STEPS:
1. IDENTIFY EACH INEQUALITY COMPONENT

BREAK DOWN THE CHAIN INTO INDIVIDUAL INEQUALITIES:

- INEQUALITY 1:-10<x -9

- INEQUALITY 2: X > -19x

- INEQUALITY 3: -19x < -1x

- INEQUALITY 4: -Tx < -19x

- INEQUALITY 5: -19%x > -1

NoTE: THE CHAIN'S STRUCTURE SUGGESTS THESE INEQUALITIES ARE CONNECTED, SO WE WILL ANALYZE THEM COLLECTIVELY.

2. REWRITE INEQUALITIES FOR CLARITY
LET’S SOLVE EACH INEQUALITY SEPARATELY:
A)-10<x-9

ADD 9 TO BOTH SIDES:

-10+9<x

-1<x

SOLUTION: X > -1

B) X > -19x

BRING ALL X TERMS TO ONE SIDE:
x+ 19x >0

20x >0

DiIVIDE BOTH SIDES BY 20:
x>0

SoLuTIoN: X > 0

c)-19x < -1x
REWRITE AS:

-19x + 1x <0



-18x <0
DIVIDE BOTH SIDES BY - 18 (REMEMBER TO REVERSE INEFQUALITY SIGN BECAUSE DIVIDING BY NEGATIVE):
x>0

SoLuTIoN: X > 0

D) -1x <-19x

REWRITE:

-Ix+ 19x <0

18x <0

DivIDE BOTH SIDES BY 18:
x <0

SoLuTIoN: X <0

E)-19x> -1
DIVIDE BOTH SIDES BY - 19 (AGAIN, FLIP INEFQUALITY):
x<(G1/E19)=1/19

SoLuTion: X < 1/19

3. CONSOLIDATE THE INEQUALITIES

FROM THE INDIVIDUAL PARTS, WE HAVE:

- From (A): x > -1

-From (B): x>0

-From (c): x>0

-From (D): x < 0

-From (E): x < 1/19

NOW, CONSIDER THE IMPLICATIONS:

- THE INEQUALITIES X > O AND X < O ARE CONFLICTING; NO REAL NUMBER CAN BE BOTH GREATER THAN O AND LESS THAN O
SIMULTANEOUSLY.

- THE INEQUALITY X > -1 IS LESS RESTRICTIVE THAN X > O BECAUSE:
x>0F x>0

X > -1 1S BROADER, BUT THE INTERSECTION WITH X > 0 I1s x > O.

- THE INEQUALITY X < 1/19 IS A BOUND ON THE UPPER END.

4. DETERMINE THE FEASIBLE SOLUTION SET



SINCE THE INEQUALITIES X > O AND X < O CONFLICT, THE ONLY CONSISTENT INEQUALITIES ARE:

-x>0
-x<1/19

THE INEQUALITIES INVOLVING X > 0 AND X < O CANNOT BOTH BE TRUE SIMULTANEOUSLY, HENCE, THE ONLY MEANINGFUL
SOLUTION ARISES FROM THE OVERLAPPING BOUNDS:

x>0 AND X< 1/19
THEREFORE, THE SOLUTION IS:

xB (0,1/19)

INTERPRETING THE SOLUTION IN CONTEXT

THe INTERVAL (O, 1/19) INDICATES THAT X MUST BE STRICTLY GREATER THAN O BUT LESS THAN APPROXIMATELY 0.0526.
THIS IS A NARROW RANGE, MEANING THE SOLUTION SET IS A SMALL INTERVAL JUST ABOVE ZERO.

IMPLICATION OF THE SOLUTION:

- ANY REAL NUMBER WITHIN THIS INTERVAL SATISFIES ALL THE INEQUALITIES IN THE CHAIN.
- THe SoLUTION XCLUDES O ITSELF (SINCE X > O), AND ALL NUMBERS GREATER THAN 1/19 ARE INVALID.
- NEGATIVE NUMBERS ARE INVALID BECAUSE OF THE X > O CONSTRAINT.

SUMMARY OF THE KEY FINDINGS

| AspecT | EXPLANATION | RESULT |

A —

| INITIAL INEQUALITIES | BREAKING DOWN COMPLEX CHAIN | MULTIPLE BOUNDS INVOLVING X |
| MAIN CONSTRAINTS | X > O, x < 1/19 | DERIVED FROM INEQUALITIES INVOLVING X |

| FINAL SOLUTION | INTERSECTION OF BOUNDS | X (0, 1/19) |

\WHY Is THIS IMPORTANT?

(UNDERSTANDING HOW TO INTERPRET AND SOLVE COMPOUND INEQUALITIES IS VITAL IN ALGEBRA, ESPECIALLY IN FIELDS
REQUIRING PRECISE BOUNDS—SUCH AS ENGINEERING, PHYSICS, AND COMPUTER SCIENCE. RECOGNIZING CONFLICTING INEQUALITIES
EARLY PREVENTS WASTED EFFORT AND HELPS FOCUS ON FEASIBLE SOLUTION SETS.

ADDITIONAL CONSIDERATIONS AND TIPS FOR SOLVING INEQUALITIES

- ALWAYS SIMPLIFY INEQUALITIES FIRST: COMBINE LIKE TERMS AND ISOLATE THE VARIABLE.

- BE CAUTIOUS WHEN DIVIDING BY NEGATIVE NUMBERS: REMEMBER TO REVERSE THE INEQUALITY SIGN.

- CHECK FOR CONTRADICTIONS: IF INEQUALITIES CONFLICT, THE SOLUTION SET MIGHT BE EMPTY.

- GRAPHICAL INTERPRETATION: PLOTTING THE INEQUALITIES ON A NUMBER LINE HELPS VISUALIZE THE FEASIBLE REGION.
- COMBINE BOUNDS CAREFULLY: THE SOLUTION OF A CHAIN IS THE INTERSECTION OF ALL INDIVIDUAL SOLUTIONS.



FINAL THOUGHTS: MASTERING COMPOUND INEQUALITIES

THE CHAIN OF INEQUALITIES =10 < x - 9P x > -19x < -1x <-19x > -1, ONCE DECODED, REVEALS A SOLUTION SET CONFINED
WITHIN A SMALL INTERVAL. THE KEY TO TACKLING SUCH PROBLEMS LIES IN BREAKING DOWN EACH INEQUALITY, SOLVING THEM
INDIVIDUALLY, AND THEN COMBINING THE SOLUTIONS LOGICALLY.

BY ADOPTING A DISCIPLINED APPROACH™SIMPLIFYING, SOLVING STEP-BY-STEP, AND CAREFULLY CONSIDERING THE
INEQUALITIESI SIGNS—YOU CAN CONFIDENTLY NAVIGATE EVEN THE MOST COMPLEX INEQUALITY CHAINS. W/HETHER FOR

ACADEMIC PURPOSES OR REAL-WORLD APPLICATIONS, MASTERING THESE SKILLS ENHANCES YOUR MATHEMATICAL TOOLBOX AND
SHARPENS YOUR ANALYTICAL THINKING.

IN ESSENCE, THE SOLUTION TO THE GIVEN CHAIN OF INEQUALITIES IS:
xF (0,1/19)

THIS CONCISE INTERVAL ENCAPSULATES ALL THE REAL NUMBERS SATISFYING THE ENTIRE CHAIN, EXEMPLIFYING HOW SYSTEMATIC
ANALYSIS TRANSFORMS COMPLEXITY INTO CLARITY.
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