DeTERMINE THE EXTREME POINT (x*, Y*) AND ITS NATURE OF
THE FOLLOWING FUNCTION: Z = 25% + 16Y - 4xy -

DeTerMINE THE EXTREME POINT (X, Y) AND ITSs NATURE OF THE FOLLOWING FUNCTION: Z = 25 + 16Y - 4xY -

INTRODUCTION

IN THE FIELDS OF MATHEMATICS, ECONOMICS, ENGINEERING, AND OPTIMIZATION, UNDERSTANDING THE BEHAVIOR OF FUNCTIONS IS
CRUCIAL. ONE OF THE FUNDAMENTAL TASKS IS IDENTIFYING THE EXTREME POINTS—POINTS WHERE THE FUNCTION REACHES ITS
MAXIMUM OR MINIMUM VALUES. THIS PROCESS INVOLVES ANALYZING THE FUNCTION’S CRITICAL POINTS AND DETERMINING THEIR
NATURE—WHETHER THEY ARE MAXIMA, MINIMA, OR SADDLE POINTS.

IN THIS ARTICLE, WE FOCUS ON THE FUNCTION:
\[Z=25x+ 16Y - 4xvy\]
OUR GOAL IS TO DETERMINE THE EXTREME POINT(S) (SPECIFICALLY, THE COORDINATES \(x™\) AnD \(Y”™\)) AND ANALYZE THE

NATURE OF THESE POINTS. THIS INVOLVES FINDING THE CRITICAL POINTS THROUGH CALCULUS TECHNIQUES, SUCH AS PARTIAL
DERIVATIVES, AND THEN APPLYING SECOND DERIVATIVE TESTS TO CLASSIFY THESE POINTS.

UNDERSTANDING THE FUNCTION
THe FuncTion \( Z = 25x + T16v - 4xy \)
THIS IS A BILINEAR FUNCTION INVOLVING TwO VARIABLES, \(x\) AND \(\). IT COMBINES LINEAR TERMS AND A PRODUCT TERM

WHICH MAKES IT A QUADRATIC FORM WITH RESPECT TO THE VARIABLES. RECOGNIZING THE STRUCTURE OF THE FUNCTION IS
ESSENTIAL FOR APPLYING CALCULUS TECHNIQUES FOR OPTIMIZATION.
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Key CoNCEPTS
BEFORE PROCEEDING, IT’S IMPORTANT TO UNDERSTAND SOME FOUNDATIONAL CONCEPTS:
- CriTiIcAL PoiNT: A PoINT \((X, Y)\) WHERE THE PARTIAL DERIVATIVES OF THE FUNCTION ARE ZERO (OR UNDEFINED). THESE

ARE POTENTIAL CANDIDATES FOR MAXIMA, MINIMA, OR SADDLE POINTS.
- SECOND DERIVATIVE TEST: A METHOD TO CLASSIFY CRITICAL POINTS BASED ON SECOND DERIVATIVES.

STeP-BY-STEP PROCESS TO FIND THE EXTREME POINT(S)
STep 1: CoMPUTE THE FIRST-ORDER PARTIAL DERIVATIVES

TO LOCATE CRITICAL POINTS, WE NEED THE PARTIAL DERIVATIVES oF \(Z\) wiTH respecT To \(x\) anp \(v\):

\l

\rrac{\ParTIAL Z3{\PARTIAL X} \QuAD \TEXT{AND} \QUAD \FrRAC{\PARTIAL Z}{\PARTIAL Y}

\]

CALCULATING THESE DERIVATIVES:

\l

\rrac{\parTIAL Z}{\PARTIAL X} = 25 - 4v

\]



\l

\rrac{\ParTIAL Z}{\PARTIAL Y} = 16 - 4x

\]
STeEP 2: SET PARTIAL DERIVATIVES TO ZERO

To FIND CRITICAL POINTS, SOLVE THE SYSTEM:

\l

\rrac{\ParTIAL Z}{\PARTIAL X} = O \RIGHTARROW 25 - 4y =0
\]
\[

\rrac{\ParTIAL Z}{\PARTIAL Y} = O \RIGHTARROW 16 - 4x =0

\]

SOLVING THESE EQUATIONS:

\[
25 - 4y =0 \RichTARROW Y = \FRAC{25}{4} = 6.25
\]

\[
16 - 4x = 0 \RiGHTARROW X = \FRAC{16}{4} =4

\]

CrITICAL POINT:

\[
(x™,¥*) =(4,6.25)
\]

THIS IS THE POTENTIAL EXTREMUM.

ANALYZING THE NATURE OF THE CRITICAL POINT
STep 3: CoMPUTE THE SECOND-ORDER PARTIAL DERIVATIVES

ToO CLASSIFY THE CRITICAL POINT, CALCULATE THE SECOND DERIVATIVES:

\l

\rrac{\PARTIAL"2 Z}{\PARTIAL X2} =0
\]
\[

\rrAac{\ParTIAL"2 Z}{\PARTIAL Y"2} =0
\]
\[

\rrac{\ParTIAL"2 Z}{\PARTIAL X \PARTIAL Y} = \rrRAcC{\PARTIAL"2 Z}{\PARTIAL ¥ \PARTIAL X} = -4

STEP 4: APPLY THE SECOND DERIVATIVE TEST

THE SECOND DERIVATIVE TEST USES THE HESSIAN DETERMINANT:

\[
D = \Lert( \rrAac{\ParTIAL"2 Z}{\PARTIAL X" 2} \RIGHT) \LEFT( \FRAC{\PARTIAL"2 Z}{\PARTIAL ¥"2]} \RIGHT) - \LEFT(
\rrAc{\PArRTIAL"2 ZX\PARTIAL X \PARTIAL Y} \RIGHT)"2

\]



PLUGGING IN THE VALUES:

\[
D=(0)(0)-(-4)*2=0-16=-16
\]

STeP 5: INTERPRET THE RESULT
- IF \(D > 0\) ano \(\rrAC{\PARTIAL"2 Z}{\PARTIAL x"2} > 0\), THen \((X™, Y")\) IS A LOCAL MINIMUM.
- 1r \(D > 0\) anp \(\rrRAC{\PARTIAL"2 Z}{\PARTIAL x"2} < O\), THEN \((x", Y")\) IS A LOCAL MAXIMUM.

-IF\(D < O\), THE POINT IS A SADDLE POINT.

Since \(D = -16 < 0\), THe criTicaL PoINT \((4, 6.25)\) IS A SADDLE POINT.

IMPLICATIONS OF THE SADDLE POINT
THE SADDLE POINT INDICATES THAT THE FUNCTION \(Z\) DOES NOT HAVE A LOCAL MAXIMUM OR MINIMUM AT \((4, 6.25)\).

|NSTEAD, THE SURFACE OF THE FUNCTION CURVES UPWARD IN SOME DIRECTIONS AND DOWNWARD IN OTHERS, WHICH IS
CHARACTERISTIC OF SADDLE POINTS.

ADDITIONAL ANALYSIS: GLOBAL EXTREMA AND PRACTICAL SIGNIFICANCE
|S THERE A GLOBAL MAXIMUM OR MINIMUM?

GIVEN THE BILINEAR NATURE OF THE FUNCTION, IT DOES NOT HAVE FINITE GLOBAL MAXIMA OR MINIMA OVER THE ENTIRE PLANE
\(\MATHBR{R}"2\). THE FUNCTION CAN TEND TO INFINITY OR NEGATIVE INFINITY DEPENDING ON THE DIRECTION OF APPROACH.

PRACTICAL INTERPRETATION IN REAL-WORLD APPLICATIONS:
- IN ECONOMIC MODELING, SUCH A FUNCTION MIGHT REPRESENT PROFIT OR COST FUNCTIONS WHERE THE SADDLE POINT INDICATES
AN EQUILIBRIUM OR A POINT OF INSTABILITY.

- IN OPTIMIZATION PROBLEMS, RECOGNIZING THE SADDLE POINT HELPS IN UNDERSTANDING THAT THE CRITICAL POINT IS NOT AN
OPTIMAL POINT BUT A POINT OF INFLECTION.

VISUALIZING THE FUNCTION AND ITS CRrITICAL POINT
GRAPHICAL REPRESENTATION

A 3D SURFACE PLOT OF \(Z = 25x + T16Y - 4xY\) WOULD SHOW A SADDLE SURFACE, WITH THE CRITICAL POINT AT \((4,
6.25)\). THE SURFACE WOULD RISE IN SOME DIRECTIONS AND FALL IN OTHERS, ILLUSTRATING THE SADDLE NATURE.

CoNTOUR PLOT

CONTOUR PLOTS DEPICT LINES OF CONSTANT \(Z\) NEAR THE SADDLE POINT, CONTOURS WOULD FORM HYPERBOLAS, FURTHER
ILLUSTRATING THE SADDLE SURFACE.

SUMMARY OF FINDINGS

- CriTicAL Point: \((x™, ¥*) = (4, 6.25)\)
- NATURE oF CRITICAL POINT: SADDLE POINT (NEITHER A MAXIMUM NOR A MINIMUM)
- Seconp DerIVATIVE TesT ResuLT: \(D =-16 < 0\)



CoNCLUSION

THE DETAILED ANALYSIS OF THE FUNCTION \( Z = 25x + 16Y - 4xy \) ReVEALS A crITICAL POINT AT \((4, 6.25)\),
WHICH IS CLASSIFIED AS A SADDLE POINT BASED ON SECOND DERIVATIVE TESTS. UNDERSTANDING THE NATURE OF SUCH POINTS
IS ESSENTIAL IN OPTIMIZATION, ESPECIALLY WHEN DEPLOYING THESE FUNCTIONS IN REAL-WORLD SCENARIOS LIKE ECONOMICS,
ENGINEERING, OR DATA SCIENCE.

BY SYSTEMATICALLY CALCULATING THE PARTIAL DERIVATIVES, SOLVING FOR CRITICAL POINTS, AND APPLYING THE SECOND
DERIVATIVE TEST, WE GAIN VALUABLE INSIGHTS INTO THE BEHAVIOR OF THE FUNCTION. RECOGNIZING SADDLE POINTS HELPS
AVOID MISINTERPRETATIONS OF LOCAL MAXIMA OR MINIMA AND GUIDES DECISION-MAKING PROCESSES IN COMPLEX SYSTEMS.

ADDITIONAL TIPS FOR ANALYZING SIMILAR FUNCTIONS

- ALWAYS VERIFY THE CRITICAL POINTS BY SOLVING THE SYSTEM OF PARTIAL DERIVATIVES.

- USE THE HESSIAN DETERMINANT TO CLASSIFY CRITICAL POINTS; REMEMBER THE SIGN CONVENTIONS.

- FOR FUNCTIONS WITH MULTIPLE VARIABLES, CONSIDER PLOTTING THE SURFACE OR CONTOUR MAPS FOR BETTER
VISUALIZATION.

- BEWARE OF UNBOUNDED FUNCTIONS WHERE GLOBAL EXTREMA MAY NOT EXIST.

SEO Keyworps For OPTIMIZATION

- EXTREME POINTS OF FUNCTIONS

- CRITICAL POINTS AND THEIR CLASSIFICATION

- SECOND DERIVATIVE TEST FOR MULTIVARIABLE FUNCTIONS

- SADDLE POINTS IN CALCULUS

- OPTIMIZATION OF BILINEAR FUNCTIONS

- ANALYZING FUNCTIONS WITH PARTIAL DERIVATIVES

- MATHEMATICAL ANALYSIS OF FUNCTIONS WITH TWO VARIABLES
- How TO FIND MAXIMA AND MINIMA IN MULTIVARIABLE CALCULUS

FINAL THOUGHTS

MASTERING THE PROCESS OF DETERMINING EXTREME POINTS AND UNDERSTANDING THEIR NATURE IS FUNDAMENTAL FOR ANYONE
INVOLVED IN MATHEMATICAL MODELING, OPTIMIZATION, OR APPLIED SCIENCES. THE CASE OF THE FUNCTION \( 7 =25x+ 16y -
4xy \) EXEMPLIFIES THE IMPORTANCE OF CALCULUS TOOLS IN ANALYZING COMPLEX FUNCTIONS, ENABLING INFORMED DECISIONS
AND ACCURATE INTERPRETATIONS IN PRACTICAL APPLICATIONS.

FREQUENTLY AskeD QUESTIONS

How DO YOU FIND THE EXTREME POINT (X, Y) OF THE FUNCTION Z = 25x + 16Y -
4xy?

TO FIND THE EXTREME POINT, COMPUTE THE PARTIAL DERIVATIVES OF Z WITH RESPECT TO X AND Y, SET THEM EQUAL TO ZERO,
AND SOLVE THE RESULTING SYSTEM OF EQUATIONS FOR X AND Y.



WHAT ARE THE STEPS TO DETERMINE THE NATURE (MAXIMUM, MINIMUM, SADDLE POINT)
OF THE EXTREME POINT FOR THE GIVEN FUNCTION?

AFTER FINDING THE CRITICAL POINT(S), EVALUATE THE SECOND DERIVATIVES TO COMPUTE THE HESSIAN MATRIX. THE SIGN OF
ITS DETERMINANT DETERMINES THE NATURE: POSITIVE INDICATES A LOCAL MINIMUM OR MAXIMUM, NEGATIVE INDICATES A SADDLE
POINT.

\WHAT ARE THE PARTIAL DERIVATIVES OF Z = 26x + 16Y - 4xY?
THE PARTIAL DERIVATIVES ARE: ] Z/F] x=25-4y a0l Z/F v =16 - 4x.

How Do YOU SOLVE FOR THE CRITICAL POINT (X ' Y) FROM THE PARTIAL DERIVATIVES?

SET THE PARTIAL DERIVATIVES EQUAL TO ZERO: 25 - 4y = 0 AND 16 - 4x = 0, THEN SOLVE SIMULTANEOUSLY FOR X AND Y.

\WHAT IS THE CRITICAL POINT (X, Y) FOR THE FUNCTION Z = 25X + 16Y - 4xY?
SoLviNG 25 -4y =0 aives Y = 25/4 = 6.25; soLvING 16 - 4x = 0 GIVES X = 4.

How DO YOU DETERMINE THE NATURE OF THE CRITICAL POINT (x, Y) USING SECOND
DERIVATIVES?

CALCULATE THE SECOND DERIVATIVES: | 2Z/F x2=0,[ 2Z/F v2=0, A [ 2Z/B] %[ Y =-4. THEN EVALUATE THE HESSIAN

DeTERMINANT D = (B 2Z/F x®)([@ 2Z/B v® - (B 2Z/F xB v)%

\W/HAT IS THE VALUE OF THE HESSIAN DETERMINANT FOR THIS FUNCTION AT THE
CRITICAL POINT?

SInce ] 2Z/F] x2=0ano ] 2Z/F v2=0,an0 [ 2Z/F xB v=-4,D=(0)(0)-(-4)2=-16.

BASED ON THE HESSIAN DETERMINANT, WHAT IS THE NATURE OF THE CRITICAL POINT
FORZ =25x+ 16y - 4xy?

SINCED =-16 < 0, THE CRITICAL POINT IS A SADDLE POINT.

W/HAT IS THE SIGNIFICANCE OF IDENTIFYING THE SADDLE POINT IN THIS FUNCTION?

IDENTIFYING A SADDLE POINT INDICATES THAT THE CRITICAL POINT IS NEITHER A MAXIMUM NOR A MINIMUM; THE FUNCTION
BEHAVES DIFFERENTLY IN DIFFERENT DIRECTIONS AROUND THIS POINT, WHICH IS IMPORTANT FOR OPTIMIZATION AND ANALYSIS.

CAN THE CRITICAL POINT (X, Y) = (4, 25/4) BE A GLOBAL MAXIMUM OR MINIMUM FOR
THE FUNCTION?

NO/ BECAUSE THE HESSIAN DETERMINANT INDICATES A SADDLE POINT, WHICH IS NEITHER A GLOBAL MAXIMUM NOR A MINIMUM.

ADDITIONAL RESOURCES

EXTREME POINT DETERMINATION OF THE FUNCTION Z = 25X + 16Y - 4xY: AN IN-DEPTH ANALYSIS

IN THE REALM OF MATHEMATICAL OPTIMIZATION, UNDERSTANDING THE NATURE AND LOCATION OF EXTREME POINTS—™MAXIMA,
MINIMA, OR SADDLE POINTS—IS FUNDAMENTAL. THESE POINTS OFTEN REPRESENT OPTIMAL SOLUTIONS IN VARIOUS FIELDS SUCH



AS ECONOMICS, ENGINEERING, AND OPERATIONS RESEARCH. TODAY, WE DISSECT A COMPELLING FUNCTION:
Z=25x+ 16vy - 4xy

OUR GOAL IS TO DETERMINE ITS EXTREME POINTS (X, Y) AND ANALYZE THEIR NATURE—WHETHER THEY ARE MAXIMA, MINIMA, OR
SADDLE POINTS. THIS IN-DEPTH EXPLORATION IS DESIGNED TO GIVE YOU A COMPREHENSIVE UNDERSTANDING OF THE
MATHEMATICAL PROCESS INVOLVED, AKIN TO A DETAILED EXPERT REVIEW.

UNDERSTANDING THE FUNCTION AND ITS CONTEXT

THE FUNCTION Z = 25X + TOY - 4XY IS A BIVARIATE QUADRATIC FORM, LINEAR IN EACH VARIABLE BUT WITH A MIXED TERM
(=4xY). SUCH FUNCTIONS OFTEN MODEL REAL-WORLD SCENARIOS INVOLVING TWO INTERDEPENDENT VARIABLES—FOR EXAMPLE,
COST FUNCTIONS, PROFIT MAXIMIZATION, OR RESOURCE ALLOCATION PROBLEMS.

KEY FEATURES OF THIS FUNCTION:

- LINEAR COMPONENTS: 25X AND 1OY SUGGEST A LINEAR GROWTH IN EACH VARIABLE.

- INTERACTION TERM (-4XY): INTRODUCES A COUPLING EFFECT, WHICH CAN COMPLICATE THE ANALYSIS BY CREATING
CURVATURE AND POTENTIAL SADDLE POINTS.

THIS FUNCTION'S STRUCTURE HINTS AT THE POSSIBILITY OF A SADDLE POINT, MAXIMUM, OR MINIMUM DEPENDING ON THE
COMBINED BEHAVIOR OF ITS DERIVATIVES AND SECOND DERIVATIVES.

Step 1: FINDING CRITICAL PoiNTs (X, Y)

CRITICAL POINTS ARE LOCATIONS WHERE THE FIRST DERIVATIVES OF Z VANISH—THAT IS, WHERE THE FUNCTION HAS
POTENTIAL MAXIMA, MINIMA, OR SADDLE POINTS.

CALCULATING THE FIRST DERIVATIVES:

\l

\rrac{\ParTIAL Z}{\PARTIAL X} = 25 - 4v
\]
\[

\rrac{\parTIAL Z}{\PARTIAL Y} = 16 - 4x

\]

SETTING THESE DERIVATIVES TO ZERO:

\[
25 - 4y = 0 \RigHTARROW Y = \FrAC{25}{4} = 6.25

\]

\[
16 - 4x = 0 \RichTArRROW X = \FrrRAC{16}{4} =14

\]

CRITICAL POINT:

\[
(x™, ¥") =(4, 6.25)
\]



INTERPRETATION: AT (4, 6.25), THE FUNCTION'S SLOPE IN BOTH DIRECTIONS IS ZERO, MAKING IT A CANDIDATE FOR AN
EXTREMUM.

STEP 2: DETERMINING THE NATURE OF THE CRITICAL POINT

FINDING THE CRITICAL POINT IS ONLY PART OF THE ANALYSIS. TO CLASSIFY WHETHER THIS POINT IS A MAXIMUM, MINIMUM, OR
SADDLE POINT, WE EXAMINE THE SECOND DERIVATIVES AND APPLY THE SECOND DERIVATIVE TEST FOR FUNCTIONS OF TWO
VARIABLES.

CALCULATING SECOND DERIVATIVES:

\[

\rrac{\PARTIAL"2 Z}{\PARTIAL X2} =0

\]

\[

\rrAac{\ParTIAL"2 Z}{\PARTIAL Y"2} =0

\]

\[

\rrAc{\PArRTIAL"2 ZX\PARTIAL X \PARTIAL Y} = \rRAC{\PARTIAL"2 Z}{\PARTIAL Y \PARTIAL X} = -4

\]

CONSTRUCT THE HESSIAN MATRIX:

\[

H = \BeGIN{BMATRIX}

\rRAC{\PARTIAL"2 ZH\PArTIAL X" 23} & \rrAC{\PARTIAL"2 Z}{\PARTIAL X \PARTIAL Y} \\
\rrAc{\PArRTIAL"2 ZH{\PArTIAL Y \PARTIAL X} § \FRAC{\PARTIAL"2 Z}{\PARTIAL Y"2}
\eno{BMATRIX} =

\BeGIN{BMATRIX}

0§ -4\\

-4 0

\eno{eMATRIX}

APPLYING THE SECOND DERIVATIVE TEST:

- COMPUTE THE DETERMINANT OF THE HESSIAN:

\l

D = \LerT( \rrAac{\ParTIAL"2 Z}{\PARTIAL X" 23} \RIGHT) \LEFT( \FRAC{\PARTIAL"2 Z}{\PARTIAL ¥"2]} \RIGHT) - \LEFT(
\rrAC{\PArRTIAL"2 ZX\PARTIAL X \PARTIAL Y} \RIGHT)"2 = (0)(0) - (-4)"2 =-16
\]

- INTERPRETATION:

-1IF\(D >0 \) ano \( \rrac{\PARTIAL"2 Z}{\PARTIAL X"23 > O \), THEN THE POINT IS A LOCAL MINIMUM.
-IF\(D > 0\) anp \( \rrac{\PARTIAL"2 Z}{\PARTIAL X2} < O \), THEN THE POINT IS A LOCAL MAXIMUM.
-IF\(D < 0\), THEN THE POINT IS A SADDLE POINT.

Since \(D=-16<0\), THe cRITICAL POINT AT (4, 6.25) IS A SADDLE POINT.



IMPLICATIONS OF THE SADDLE POINT

THE NEGATIVE DETERMINANT INDICATES THIS CRITICAL POINT IS A SADDLE POINT—A POINT WHERE THE FUNCTION CURVES
UPWARD IN ONE DIRECTION AND DOWNWARD IN ANOTHER. SUCH POINTS ARE NEITHER MAXIMA NOR MINIMA BUT ARE CRUCIAL IN
UNDERSTANDING THE TOPOGRAPHY OF THE FUNCTION.

PRACTICAL INSIGHT:

- IN OPTIMIZATION PROBLEMS, SADDLE POINTS OFTEN INDICATE REGIONS OF UNSTABLE EQUILIBRIUM.

- FOR PRACTICAL APPLICATIONS, UNDERSTANDING THE SADDLE POINT HELPS IN DESIGNING CONSTRAINTS OR BOUNDS TO AVOID
NON-OPTIMAL SOLUTIONS.

ADDITIONAL CONSIDERATIONS: DOMAIN AND CONSTRAINTS

W/HILE THE MATHEMATICAL ANALYSIS INDICATES A SADDLE POINT AT (4/ 625), REAL-WORLD APPLICATIONS OFTEN IMPOSE
CONSTRAINTS ON X AND Y (SUCH AS NON-NEGATIVITY, UPPER BOUNDS, OR OTHER RESTRICTIONS).

IF CONSTRAINTS EXIST:
- THE GLOBAL MAXIMUM OR MINIMUM MIGHT OCCUR AT BOUNDARY POINTS OR WITHIN FEASIBLE REGIONS.
- THE SADDLE POINT MAY NOT BE RELEVANT IF IT LIES OUTSIDE THE DOMAIN OF INTEREST.

FOR UNCONSTRAINED OPTIMIZATION:
- THE SADDLE POINT REMAINS THE ONLY CRITICAL POINT, HIGHLIGHTING THE NEED FOR FURTHER ANALYSIS IF SEEKING TO OPTIMIZE
Z

SUMMARY OF FINDINGS

| AspecT | ResuLT | EXPLANATION |

A A b — |

| CriTicAL POINT (X, ¥) | (4, 6.25) | FOUND BY SETTING PARTIAL DERIVATIVES TO ZERO. |

| SECOND DERIVATIVE TEST | SADDLE POINT | BECAUSE THE HESSIAN DETERMINANT 1S NEGATIVE (-16). |

| NATURE OF THE POINT | SADDLE POINT | INDICATES A POINT OF INFLECTION IN THE FUNCTION'S SURFACE. |

FINAL REMARKS: PRACTICAL RELEVANCE AND BROADER CONTEXT

THIS DETAILED ANALYSIS UNDERSCORES THE IMPORTANCE OF SECOND DERIVATIVE TESTS IN UNDERSTANDING THE LANDSCAPE OF
COMPLEX FUNCTIONS. FOR PRACTITIONERS, RECOGNIZING SADDLE POINTS IS CRUCIAL—THEY SIGNAL REGIONS WHERE THE
FUNCTION DOES NOT ATTAIN A LOCAL EXTREMUM, WHICH CAN INFLUENCE DECISION-MAKING IN OPTIMIZATION ROUTINES.

IN REAL-WORLD APPLICATIONS:

- ENGINEERS MIGHT USE THIS INSIGHT TO AVOID CONFIGURATIONS CORRESPONDING TO SADDLE POINTS.

- ECONOMISTS COULD INTERPRET SADDLE POINTS AS UNSTABLE EQUILIBRIA IN ECONOMIC MODELS.

- OPERATIONS RESEARCHERS MAY INCORPORATE DOMAIN CONSTRAINTS TO SHIFT THE FOCUS TOWARDS BOUNDARY OPTIMA
RATHER THAN SADDLE POINTS.

IN CONCLUSION:



THE FUNCTION Z = 25X + 16Y - 4XY EXHIBITS A SADDLE POINT AT (4, 6.25), WITH NO LOCAL MAXIMA OR MINIMA WITHIN
THE UNCONSTRAINED DOMAIN. THIS ANALYSIS EXEMPLIFIES THE IMPORTANCE OF CRITICAL POINT EVALUATION AND SECOND
DERIVATIVE TESTING IN UNDERSTANDING THE FUNDAMENTAL NATURE OF MULTIVARIABLE FUNCTIONS.

EXPERT TIP: ALWAYS CONSIDER THE DOMAIN CONSTRAINTS AND THE PHYSICAL INTERPRETATION OF VARIABLES WHEN APPLYING
SUCH ANALYSES TO REAL-WORLD PROBLEMS. MATHEMATICAL CRITICAL POINTS PROVIDE VALUABLE INSIGHTS, BUT THE
CONTEXT DETERMINES THEIR PRACTICAL SIGNIFICANCE.

END OF IN-DEPTH ANALYSIS.
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