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VERIFY THAT THE INTERMEDIATE VALUE THEOREM APPLIES TO THE INDICATED INTERVAL AND FIND THE VALUE OF C

W/HEN WORKING WITH CONTINUOUS FUNCTIONS IN CALCULUS, THE INTERMEDIATE V ALUE THEOREM (|\/T> IS A POWERFUL TOOL
THAT GUARANTEES THE EXISTENCE OF A CERTAIN VALUE WITHIN AN INTERVAL. THIS THEOREM IS PARTICULARLY USEFUL FOR
SOLVING EQUATIONS GRAPHICALLY AND ANALYTICALLY, ESPECIALLY WHEN DETERMINING WHETHER A FUNCTION ATTAINS A
SPECIFIC VALUE WITHIN A GIVEN INTERVAL. IN THIS ARTICLE, WE WILL EXPLORE HOW TO VERIFY THAT THE INTERMEDIATE V ALUE
THEOREM APPLIES TO AN INDICATED INTERVAL AND HOW TO FIND THE CORRESPONDING VALUE OF \( C \) (UNDERSTANDING THIS
PROCESS IS ESSENTIAL FOR STUDENTS AND PROFESSIONALS WORKING WITH CONTINUOUS FUNCTIONS AND SEEKING TO SOLVE
EQUATIONS OR ANALYZE FUNCTION BEHAVIOR.

UNDERSTANDING THE INTERMEDIATE VALUE THEOREM

WHAT Is THE INTERMEDIATE VALUE THEOREM?

THE INTERMEDIATE V ALUE THEOREM STATES THAT IF A FUNCTION \( F \) IS CONTINUOUS ON A cLoseD INTERVAL \([A, B]\),
THEN FOR ANY VALUE \( N \) BeTween \( F(a) \) anp \(F(&) \), THErE ExiSTS AT LEAST one \( ¢ \) In \([A, B]\) sucH
THAT:

\[
F(c) =N
\]

THIS THEOREM ESSENTIALLY GUARANTEES THAT CONTINUOUS FUNCTIONS HAVE NO “JUMPS” OR “HOLES”—THEY SMOOTHLY
CONNECT VALUES ACROSS THE INTERVAL.

ConpITIONS For THE IVT To HoLD

For THE IVT TO BE APPLICABLE, TWO MAIN CONDITIONS MUST BE SATISFIED:
e THe FUNCTION \( F \) MUST BE CONTINUOUS ON THE CLOSED INTERVAL \([A, B]\).

o Tre vaLUE \( N'\) MusT LiE BeTween \(F(a) \) ano \(F(8) \); THAT I1s, EITHER \( F(A) <N < F(8) \) or \(F(8) <

N <r(a)\).

IF THESE CONDITIONS ARE MET, THE THEOREM GUARANTEES THE EXISTENCE OF AT LEAST onNE \( ¢ \) sucH THAT \( F(c) =N \).

STeEPS TO VERIFY THE APPLICATION OF THE IVT

APPLYING THE IV T INVOLVES A SYSTEMATIC PROCESS TO CONFIRM THAT THE THEOREM IS VALID FOR THE SPECIFIC FUNCTION
AND INTERVAL, THEN FINDING THE VALUE OF \( € \). HERE ARE THE KEY STEPS:

1. CoNFIRM CONTINUITY OF THE FUNCTION

THE FIRST STEP IS TO VERIFY THAT THE FUNCTION \( F \) IS conTInuous on THe INTERVAL \([A, 8]\). CHECK FOR COMMON
DISCONTINUITIES:

e POINTS OF DISCONTINUITY, SUCH AS JUMPS, REMOVABLE DISCONTINUITIES, OR ASYMPTOTES.



® PIECEWISE FUNCTIONS, ENSURING EACH PIECE IS CONTINUOUS AND THE FUNCTION IS CONTINUOUS AT THE JOIN POINTS.

IF \(F\) IS A POLYNOMIAL, RATIONAL FUNCTION (\WHERE THE DENOMINATOR IS NON-ZERO ON \([A, B]\)), EXPONENTIAL,
LOGARITHMIC (WITH APPROPRIATE DOMAIN RESTRICTIONS), OR TRIGONOMETRIC FUNCTION (RESTRICTED TO INTERVALS WHERE
IT'S CONTINUOUS), THEN CONTINUITY IS TYPICALLY GUARANTEED.

2. DeTerMINE THE V ALUES oF \( F(a) \) ano \(F(8) \)

CaLcutaTe \(F(Aa) \) anp \(F(B) \). THESE VALUES ARE CRITICAL BECAUSE:
e YOU NEED TO IDENTIFY WHETHER THE TARGET VALUE \( N \) FaLLs seTween \( F(a) \) ano \(F(&) \).

o EnsURe THAT \(N'\) IS ACTUALLY BETWEEN THESE TWO VALUES; OTHERWISE, THE |V T DOES NOT APPLY FOR THAT

\CND.

For exampLE, IF \( F(A) = 2 \) anp \( (&) = 5 \), THEN ANy \(N'\) sucH THAT \( 2 <N < 5 \) CAN BE CONSIDERED.

3. VeriFy THAT \( N \) Lies BeTween \( F(a) \) ano \(F(8) \)

CHECK THE RELATION:

\[

\TexT{eITHER } F(A) < N < F(B) \QuaD \TexT{or} \QuAD F(8) < N < F(A)
\]

IF THIS CONDITION HOLDS, THEN, BY THE IV T, THERE EXISTS AT LEAST oNE \( ¢ \IN[A, B8] \) sucH THAT \( F(c) =N \).

FINDING THE VALUE oF \( c \) For \( F(c) =N)

ONCE THE IV T CONDITIONS ARE VERIFIED, THE NEXT STEP IS TO FIND THE SPECIFIC \( € \) sucH THAT \(F(c) =N \). THis
PROCESS INVOLVES SOLVING THE EQUATION \( F(c) = N \) WITHIN THE INTERVAL.

1. SeT Up THE EQUATION

\WRITE THE EQUATION:
\[

F(c) =N

\]

AND IDENTIFY THE INTERVAL \([A, B]\) \WHERE THE SOLUTION IS EXPECTED.

2. Use ANALYTICAL orR NUMERICAL METHODS

DEPENDING ON THE FORM OF \( F \), DIFFERENT METHODS ARE APPROPRIATE:
 ALGEBRAIC METHODS: FOR SIMPLE FUNCTIONS LIKE POLYNOMIALS, SOLVE DIRECTLY FOor \( ¢ \).
o GrAPHICAL METHODS: PLoT \( ¥ = F(x) \) AND IDENTIFY WHERE IT cRosses \( ¥ =N \).

o NUMERICAL METHODS: USE TECHNIQUES LIKE THE BISECTION METHOD, NEW TON-RAPHSON, OR SECANT METHOD TO
APPROXIMATE \( € \) WHEN AN EXPLICIT SOLUTION ISN'T FEASIBLE.



3. ConrirM \( ¢ \) Is IN THE INTERVAL

EnsURe THAT THE SoLUTION(S) For \( ¢ \) Lie wiTHIN \([A, &]\). IF MULTIPLE SOLUTIONS EXIST, THE IV T GUARANTEES AT
LEAST ONE, BUT FURTHER ANALYSIS MAY BE NECESSARY TO IDENTIFY ALL SOLUTIONS.

ExAMPLE: APPLYING THE IVT STEP-BY-STEP

LET'S CONSIDER AN EXAMPLE TO ILLUSTRATE THESE STEPS CLEARLY.

Suppose \( F(x) = x"3 - 4x + 1), AND YOU WANT To VERIFY IF THE IV T APPLIES ON THE INTERVAL \([ 1, 3]\), AND FIND

\(c\) sucH THAT \(F(c) =0 \).

ST1ep 1: VERIFY CONTINUITY

Since \(F(x) = x"3 - 4x + 1\) IS A POLYNOMIAL, IT IS CONTINUOUS EVERYWHERE, INCLUDING \([ 1, 3]\).

Step 2: CaLcuLaTe \(F(1) \) ano \(F(3) \)

\[

F(1)=1"3-4()+1=1-4+1=-2

\]

\[

F(3)=3"3-4(3)+1=27-12+1=16

\]

SINce \(F(1) =-2\) anD \(F(3) =16 \), anD \( O \) 1s BETWEEN \(-2\) AnD \(16)\), THE IVT appLIES FOR \( N=0 ).

Step 3: VeriFy \( O \) uies BeTween \( F(1) \) ano \(F(3) \)

YES, BECAUSE:
\l

-2<0< 16
\]

THus, THEre exISTS soMe \(c \iNn[ 1, 3]'\) sucH THAT \(F(c) = 0 \).

Step 4: Fino \( ¢ \) sucH THAT \(F(c)=0)

SOLVE:

\[
c"3-4c+1=0
\]

THIS CUBIC DOESN'T FACTOR EASILY, SO WE CAN USE NUMERICAL METHODS!

- USING THE BISECTION METHOD:

- Check \(F(2) \):
\[

8-8+1=1

\]

- SINCE \(F(1) =-2\) Ao \(F(2) = T\), anD \( O \) 1s BETWEEN \(-2\) AND \( 1)), THE ROOT IS BETWEEN 1 AND 2.

- NexT, cHeck \(F(1.5) \):

\[
(1.5)"3-4(1.56)+1=3.375-6+1=-1.625
\]



- Now, geTween \( 1.5 \) ano \( 2 \), \(F(1.5) =-1.625\) ano \(F(2) = 1 \). THE ROOT IS BETWEEN 1.5 AND 2.

- Cheex \(F(1.75) \):

\[

(1.75)"3-4(1.75)+ 1=5.359-7+1=-0.641
\]

- Check \(F(1.875) \):

\[

6.591-75+1=0.091

\]

- SInce \(F(1.75) =-0.641\) ano \(F(1.875) = 0.091 \), THE ROOT IS BETWEEN 1.75 AnD 1.875.
CONTINUING SIMILARLY, THE ROOT \( € \) IS APPROXIMATELY 1.85, WITH MORE PRECISE CALCULATIONS REFINING THE VALUE.

SuMMARY: THE IVT conFirMs AT LEAST one \( ¢ \) ExisTs

FREQUENTLY AskeD QUESTIONS

How po | VERIFY IF THE INTERMEDIATE VALUE THEOREM APPLIES TO A GIVEN FUNCTION
ON A SPECIFIC INTERVAL?

To VERIFY APPLICABILITY, ENSURE THE FUNCTION IS CONTINUOUS ON THE INTERVAL [A, B]. THEN CHECK THAT THE FUNCTION
VALUES AT THE ENDPOINTS, F(A) AND F(B), ARE DIFFERENT. |F BOTH CONDITIONS HOLD, THE THEOREM APPLIES.

\W/HAT ARE THE STEPS TO FIND THE VALUE OF C GUARANTEED BY THE INTERMEDIATE
V ALUE THEOREM?

FIRST, CONFIRM THE FUNCTION'S CONTINUITY ON [A, B]. NEXT, IDENTIFY THE TARGET VALUE k BETWEEN F(A) AND F(8). THEN,
SOLVE THE EQUATION F(C) = k WITHIN THE INTERVAL TO FIND THE SPECIFIC C.

CAN THE INTERMEDIATE V ALUE THEOREM BE APPLIED IF THE FUNCTION IS NOT
CONTINUOUS ON THE INTERVAL?

NOI THE INTERMEDIATE V ALUE THEOREM REQUIRES THE FUNCTION TO BE CONTINUOUS ON THE ENTIRE INTERVAL.
DISCONTINUITIES VIOLATE THE CONDITIONS NEEDED FOR THE THEOREM TO HOLD.

How Do | DETERMINE THE VALUE OF C WHEN APPLYING THE INTERMEDIATE V ALUE
THEOREM TO A POLYNOMIAL FUNCTION?

SINCE POLYNOMIAL FUNCTIONS ARE CONTINUOUS EVERYWHERE, VERIFY THE INTERVAL, IDENTIFY THE VALUE K BETWEEN F(A) AND
F(B), AND THEN SOLVE THE POLYNOMIAL EQUATION F(C) = K WITHIN THE INTERVAL TO FIND C.

\WHAT IF THE FUNCTION CROSSES THE TARGET VALUE MULTIPLE TIMES ON THE
INTERVAL? HOW DOES THAT AFFECT THE VALUE OF CP

THE INTERMEDIATE VALUE THEOREM GUARANTEES AT LEAST ONE C WHERE F(C) = K, BUT THERE CAN BE MULTIPLE SUCH POINTS.
To FIND ALL, SOLVE THE EQUATION ON THE INTERVAL, CONSIDERING ALL SOLUTIONS.

How CAN | VERIFY THAT A SPECIFIC POINT C SATISFIES THE CONDITIONS OF THE



INTERMEDIATE VALUE THEOREM?

CHECK THAT C IS WITHIN THE INTERVAL [A, B], VERIFY THAT F(C) = Kk, AND ENSURE THE FUNCTION IS CONTINUOUS ON [A, B].
THEN, CONFIRM THAT F(A) AND F(B) ENCOMPASS THE VALUE K.

\W/HEN SOLVING FOR C ;, WHAT METHODS ARE USEFUL TO FIND THE EXACT VALUE
GUARANTEED BY THE THEOREM?

DEPENDING ON THE FUNCTION, ALGEBRAIC METHODS, FACTORING, OR NUMERICAL TECHNIQUES LIKE THE BISECTION METHOD OR
NEW TON-RAPHSON ITERATION CAN BE USED TO APPROXIMATE OR FIND EXACT SOLUTIONS FOR C.

WHY IS IT IMPORTANT TO VERIFY THE CONTINUITY OF THE FUNCTION BEFORE APPLYING
THE INTERMEDIATE V ALUE THEOREM?

BECAUSE THE THEOREM ONLY HOLDS FOR CONTINUOUS FUNCTIONS. DISCONTINUITIES CAN CAUSE THE FUNCTION TO I_JUMPI OVER
THE TARGET VALUE, INVALIDATING THE GUARANTEE THAT SUCH A C EXISTS WITHIN THE INTERVAL.

ADDITIONAL RESOURCES

VERIFY THAT THE INTERMEDIATE VALUE THEOREM APPLIES TO THE INDICATED INTERVAL AND FIND THE VALUE OF C

INTRODUCTION

MATHEMATICS OFTEN PROVIDES ELEGANT SOLUTIONS TO PROBLEMS INVOLVING CONTINUOUS FUNCTIONS, AND THE
INTERMEDIATE V ALUE THEOREM (IVT) STANDS OUT AS ONE OF THE MOST FUNDAMENTAL AND WIDELY APPLICABLE TOOLS IN
ANALYSIS. [TS UTILITY LIES IN ESTABLISHING THE EXISTENCE OF SOLUTIONS WITHIN SPECIFIC INTERVALS FOR FUNCTIONS THAT
ARE CONTINUOUS OVER THOSE INTERVALS. W/HEN FACED WITH AN EQUATION OR A FUNCTION WITH UNKNOWN ROOTS, THE IV T
CAN SERVE AS A POWERFUL METHOD TO GUARANTEE THE PRESENCE OF AT LEAST ONE SOLUTION AND TO ESTIMATE OR PINPOINT
ITS EXACT VALUE.

THIS ARTICLE DELVES INTO THE DETAILED PROCESS OF VERIFYING THAT THE |V T APPLIES TO A GIVEN FUNCTION OVER A
SPECIFIED INTERVAL AND DEMONSTRATES HOW TO FIND THE ACTUAL VALUE OF \( C \) WHERE THE FUNCTION ATTAINS A
PARTICULAR VALUE WITHIN THAT INTERVAL. WE WILL EXPLORE THE THEORETICAL UNDERPINNINGS OF THE THEOREM, THE STEPS
NECESSARY FOR VERIFICATION, AND PRACTICAL METHODS FOR FINDING THE SPECIFIC VALUE OF \( C \), ALL WITHIN A
COMPREHENSIVE AND ANALYTICAL FRAME\W ORK.

(UNDERSTANDING THE INTERMEDIATE VVALUE THEOREM
DEFINITION AND SIGNIFICANCE

THE INTERMEDIATE VALUE THEOREM STATES THAT IF A FUNCTION \( F \) IS cONTINUOUS ON A cLosED INTERVAL \([A, B]\)
AND \( N '\) is any numeer BeTWEEN \( F(A) \) anD \( F(8) \), THEN THEre ExISTS AT LEAST one \( ¢ \) v \([A, 8]\) sucH
THAT:

\[
F(c) =N
\]

THIS THEOREM GUARANTEES THE EXISTENCE OF SOLUTIONS BUT DOES NOT SPECIFY HOW MANY SOLUTIONS EXIST OR THEIR
EXACT LOCATIONS, UNLESS FURTHER PROPERTIES OF THE FUNCTION ARE KNOWN.

CONDITIONS FOR APPLICATION



To SUCCESSFULLY APPLY THE IV T, TWO CRITICAL CONDITIONS MUST BE SATISFIED:

1. ConTINUITY: THE FUNCTION \( F \) MUST BE CONTINUOUS ON THE ENTIRE INTERVAL \([A, B]\).
2. INTERMEDIATE V ALUE: THE DESIRED VALUE \( N \) MusT LiE BeTween \( F(a) \) ano \(F(8) \), 1E., eITHER \( F(A) <N <

F(8) \) or \(F(8) <N <F(a)\).

MEETING THESE CONDITIONS ENSURES THE THEOREM'S APPLICABILITY AND THE EXISTENCE OF AT LEAST ONE \( C \) SUCH THAT

\CF(e) =N ).

STeP 1: VERIFYING THE CONDITIONS FOR THE IV T
ESTABLISHING CONTINUITY

THE FIRST AND MOST CRUCIAL STEP IS TO VERIFY WHETHER \( F \) 1s conTinuous on \([A, B]\). CONTINUITY DEPENDS ON THE
NATURE OF THE FUNCTION:

- POLYNOMIAL FUNCTIONS ARE CONTINUOUS EVERY\WHERE.

- RATIONAL FUNCTIONS ARE CONTINUOUS ON INTERVALS WHERE THE DENOMINATOR IS NON-ZERO.

- RooT FuncTIons LIKE \( \sQrT{x} \) ARE CONTINUOUS ON THEIR DOMAINS.

- COMPOSITE FUNCTIONS INHERIT CONTINUITY FROM THEIR CONSTITUENT FUNCTIONS IF EACH COMPONENT IS CONTINUOUS.
PRACTICAL APPROACH:

- ANALYZE THE FUNCTION EXPRESSION.

- IDENTIFY POINTS WHERE DISCONTINUITIES COULD OCCUR (E.G., DIVISION BY ZERO, SQUARE ROOTS OF NEGATIVE NUMBERS).
- ConrirM THE INTERVAL \([A, B]\) DOES NOT INCLUDE ANY POINTS OF DISCONTINUITY.

CHECKING THE FUNCTION VALUES AT ENDPOINTS

DeTermINE \( F(A) \) anD \( F(8) \). THESE VALUES ARE CRUCIAL TO VERIFY WHETHER THE TARGET VALUE \( N \) IS BETWEEN
THEM.

EXAMPLE SCENARIO:

Suppose THE FUNCTION IS \( F(x) = x"3 - 2x + 1\), anp THE INTERVAL 15 \([O, 2]\).

-1s \(F \) continuous on \([0, 2]\)? YES, IT IS A POLYNOMIAL.

-CompuTe \(F(0)=0-0+1=1\).

-CompuTe \(F(2)=8-4+1=5)\).

- Suppost WE WANT To FIND \( ¢ \) sucH THAT \(F(c) = 3 \). Is \( 3 \) seTween \( F(0) \) ano \(F(2) \)? Yes, since

\(1<3<8V).

THUS, THE CONDITIONS FOR THE | VT ARE SATISFIED, AND WE CAN PROCEED.

STeP 2: CONFIRMING THE APPLICATION OF VT
VERIFYING THE CONDITIONS

- ConTinuITY: As \(F(x) = x"3 - 2x + 1\) IS POLYNOMIAL, IT IS CONTINUOUS EVERYWHERE, INCLUDING \([O, 2]\).
- TARGET VALUE \( N \): For \(N=3\), iT Lies seTween \( F(0) = 1 \) ano \(F(2) = 5\).

CONCLUSION: SINCE THESE CONDITIONS ARE MET, THE IV T APPLIES, AND THERE EXISTS AT LEAST one \( ¢ \iNn[0, 2] \) sucH

THAT \(F(c) =3 \).



Step 3: FINDING THE SpeciFic VaLue oF \( ¢ \)

WHILE THE |V T GUARANTEES EXISTENCE, FINDING THE EXACT \( € \) TYPICALLY INVOLVES SOLVING THE EQUATION \( F(c) =

N ).
ALGEBRAIC OR NUMERICAL SOLUTION

1. ALGEBRAIC APPROACH: IF POSSIBLE, ALGEBRAICALLY SOLVE \( F(x) = N \). FOR POLYNOMIAL FUNCTIONS, THIS INVOLVES
SOLVING POLYNOMIAL EQUATIONS.

2. NUMERICAL METHODS: W/HEN AN ALGEBRAIC SOLUTION IS COMPLEX OR NOT FEASIBLE, NUMERICAL TECHNIQUES SUCH AS:

- BisecTIoN MeETHOD
- NEwTON-RAPHSON METHOD
- SECANT METHOD

cAN APPROXIMATE \( C \) WITH DESIRED ACCURACY.
ExampLE: SoLving \(F(c) =3 \)
GIven \(F(x) = x"3 - 2x + 1), seT:

\[
x"3-2x+1=3
\]
\[
x"3-2x-2=0
\]

ATTEMPT TO FIND ROOTS:

- CHeek \(x=1\):

\[

1-2-2=-3\ne 0

\]

- CHeck \( x=2 \):

\[

8-4-2=2\NnQO

\]

- Check \(x=1.5\):

\[
(1.5)"3-2(1.5)-2=3.375-3-2=-1.625
\]

- CHeck \( x=1.75 \):

\[
(1.75)"3-2(1.75)-2=5.359-35-2=-0.141
\]

- Check \(x=1.8 \):

\[

(1.8)"3-2(1.8)-2=5.832-3.6-2=0.232



\]

SINCE THE FUNCTION CROSSES ZERO BETWEEN \( 1.75\) anp \( 1.8 \), AND THE SIGN CHANGES FROM NEGATIVE TO POSITIVE,
THE RoOT \(  \) I1s ApPrROXIMATELY \( 1.76 \).

REFINEMENT: USING A CALCULATOR OR ROOT-FINDING ALGORITHM, WE CAN FURTHER NARROW DOWN \( ¢ \) To
APPROXIMATELY 1.76.

DETAILED EXPLORATION OF THE THEORETICAL FOUNDATIONS

WHY THE IVT W oORkS

THE PROOF OF THE |V T RELIES ON THE COMPLETENESS PROPERTY OF REAL NUMBERS AND THE FACT THAT CONTINUOUS
FUNCTIONS MAP COMPACT INTERVALS TO COMPACT (CLOSED AND BOUNDED) SETS. INTUITIVELY, IF A FUNCTION STARTS AT A
vALUE \(F(A) \) anp enps AT \(F(8) \), AND IS CONTINUOUS, IT CANNOT “JUMP” OVER ANY VALUE BETWEEN THESE TWO,
ENSURING THAT IT MUST ATTAIN EVERY INTERMEDIATE VALUE.

LiMITATIONS AND CAVEATS

- THE IVT ONLY GUARANTEES EXISTENCE, NOT UNIQUENESS, OF SOLUTIONS.

- THE FUNCTION MUST BE CONTINUOUS; DISCONTINUITIES INVALIDATE THE THEOREM.
- THE THEOREM APPLIES ONLY ON CLOSED INTERVALS \([A, B]\).

PRACTICAL SIGNIFICANCE AND APPLICATIONS
SoLVING EQUATIONS

THE IVT IS FUNDAMENTAL IN NUMERICAL ANALYSIS FOR ROOT-FINDING ALGORITHMS. |T PROVIDES A BASIS FOR METHODS LIKE
THE BISECTION METHOD, WHICH ITERATIVELY NARROWS DOWN THE INTERVAL WHERE THE ROOT LIES BASED ON THE SIGN CHANGE.

PHYSICAL AND ENGINEERING PROBLEMS

IN PHYSICS, ENGINEERING, AND ECONOMICS, THE VT HELPS CONFIRM THE EXISTENCE OF SOLUTIONS TO MODELS INVOLVING
CONTINUOUS FUNCTIONS, SUCH AS EQUILIBRIUM POINTS, ZERO-CROSSINGS, OR THRESHOLDS.

ENSURING EXISTENCE IN THEORETICAL PROOFS

MATHEMATICIANS OFTEN USE THE |V T TO ESTABLISH THE EXISTENCE OF SOLUTIONS WITHOUT EXPLICITLY CALCULATING THEM
WHICH IS CRUCIAL IN PROOFS AND THEORETICAL ANALYSIS.

’

SUMMARY AND CONCLUSION

THE PROCESS OF VERIFYING THAT THE INTERMEDIATE V ALUE THEOREM APPLIES INVOLVES A SYSTEMATIC EXAMINATION OF THE
FUNCTION'S CONTINUITY OVER THE INTERVAL AND THE RELATIVE POSITION OF THE TARGET VALUE \( N \) WITH RESPECT TO
THE FUNCTION'S ENDPOINT VALUES. ONCE THESE CONDITIONS ARE CONFIRMED, THE THEOREM GUARANTEES AT LEAST ONE
soLuTionN \( ¢ \) ExisTs wITHIN THE INTERVAL WHERE \( F(c) =N \).

FINDING THE EXACT VALUE OF \( C \) MAY REQUIRE ALGEBRAIC SOLVING OR NUMERICAL APPROXIMATION TECHNIQUES. THE
IMPORTANCE OF THE |V T EXTENDS BEYOND PURE MATHEMATICS, INFLUENCING VARIOUS SCIENTIFIC DISCIPLINES AND
COMPUTATIONAL METHODS. | TS ELEGANCE LIES IN TRANSFORMING THE QUALITATIVE GUARANTEE OF EXISTENCE INTO A
FOUNDATION FOR PRECISE APPROXIMATION AND PROBLEM-SOLVING.

IN SUMMARY, APPLYING THE VT EFFECTIVELY BRIDGES THEORETICAL ASSURANCE AND PRACTICAL COMPUTATION, MAKING IT AN



INDISPENSABLE TOOL IN THE MATHEMATICIAN’S AND SCIENTIST’S TOOLKIT.

Verify That The Intermediate Value Theorem Applies To The
Indicated Interval And Find The Value Of C
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