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As F(x) = X. 8x + 7 Anp G(x) = -2F(x) RESPECTIVELY.

LeT F: RR Anp G: R R 2 PoinTs Be Two FuncTions, Derined As F(x) = X. 8x + 7 Anb G(x) = -2r(x) RESPECTIVELY. IN
THE REALM OF MATHEMATICS, FUNCTIONS SERVE AS FUNDAMENTAL BUILDING BLOCKS THAT DESCRIBE RELATIONSHIPS BETWEEN
VARIABLES. UNDERSTANDING HOW DIFFERENT FUNCTIONS INTERACT, TRANSFORM, AND RELATE TO EACH OTHER IS CRUCIAL IN
ALGEBRA, CALCULUS, AND APPLIED MATHEMATICS. IN THIS ARTICLE, WE DELVE DEEP INTO THE PROPERTIES, BEHAVIORS, AND
RELATIONSHIPS OF TWO SPECIFIC FUNCTIONS: F AND G, WHERE F IS DEFINED AS F(x) = 8X + 7, A LINEAR FUNCTION, AND G IS
DEFINED AS G(x) = -2F(X), WHICH INVOLVES THE FUNCTION F ITSELF. BY EXPLORING THESE FUNCTIONS COMPREHENSIVELY , WE
AIM TO ILLUMINATE THEIR CHARACTERISTICS, TRANSFORMATIONS, AND THE IMPLICATIONS THEY CARRY IN MATHEMATICAL
ANALYSIS, ALL WHILE OPTIMIZING FOR CLARITY AND SEO.

UNDERSTANDING THE FUNCTIONS F AND G

DerINITION OF FUNCTION F
THE FUNCTION F IS GIVEN BY THE FORMULA:
-F(x)=8x+7

THIS IS A LINEAR FUNCTION, CHARACTERIZED BY ITS SLOPE AND Y-INTERCEPT:
- Store (M): 8
- Y-INTERCEPT: 7

LINEAR FUNCTIONS ARE AMONG THE SIMPLEST TYPES OF FUNCTIONS, REPRESENTING STRAIGHT LINES WHEN GRAPHED ON THE
CARTESIAN PLANE. THE SLOPE INDICATES THE RATE OF CHANGE OF THE FUNCTION'S OUTPUT WITH RESPECT TO ITS INPUT,
WHILE THE Y-INTERCEPT IS THE POINT WHERE THE LINE CROSSES THE Y-AXIS.

DerINITION OF FUNCTION G

THE FUNCTION G IS DEFINED AS:
- G(x) = -2F(x)

GIVEN THAT F(x) 1S F(X), THIS SIMPLIFIES TO:
-G(x)=-2(8x+7)
-G(x)=-16x- 14

THIS IS ALSO A LINEAR FUNCTION, BUT WITH A DIFFERENT SLOPE AND Y~-INTERCEPT, REPRESENTING A TRANSFORMATION OF THE
ORIGINAL FUNCTION F.

ANALYZING THE PROPERTIES OF F AND G

1. GRAPHICAL REPRESENTATION

GRAPHING FUNCTIONS F AND G HELPS VISUALIZE THEIR RELATIONSHIPS:



-F(x)=8x+7
- A STRAIGHT LINE WITH A STEEP POSITIVE SLOPE OF 8.
- Crosses THE Y-axis AT (0, 7).

-G(x)=-16x- 14
- A STRAIGHT LINE WITH A STEEP NEGATIVE SLOPE OF - 10.
- Crosses THE Y-axis AT (0, -14).

THE SLOPES INDICATE THAT F RISES RAPIDLY AS X INCREASES, WHILE G FALLS SHARPLY/, INDICATING INVERSE BEHAVIOR.

2. SLOPE AND INTERCEPT ANALYSIS
- F(x):

- SLopE: 8
- Y-INTERCEPT: 7

- G(x):
- SLope: -16
- Y-INTERCEPT: - 14

THE NEGATIVE SLOPE OF G SIGNIFIES THAT G DECREASES AS X INCREASES, CONTRASTING WITH F'S INCREASING TREND.

3. RELATIONSHIP BETWEEN F AND G
SiINce G(x) = -2F(x), G IS A SCALED AND REFLECTED VERSION OF F:

- ScaLING: G(X) IS TWICE AS STEEP IN MAGNITUDE AS F.
- ReFLECTION: G IS REFLECTED ACROSS THE X-AXIS RELATIVE TO F BECAUSE OF THE NEGATIVE SIGN.

THIS RELATIONSHIP DEMONSTRATES HOW MULTIPLYING A FUNCTION BY A CONSTANT AFFECTS ITS GRAPH AND PROPERTIES.

MATHEMATICAL PROPERTIES AND CALCULATIONS

1. DOMAIN AND RANGE

- BOTH FUNCTIONS ARE LINEAR AND DEFINED FOR ALL REAL NUMBERS:
- DoMAIN: FOR BOTH F AND G.
- RANGE: FOR BOTH.

2. CoMposITIONS ofF F AND G

ANALYZING COMPOSITIONS REVEALS HOW THESE FUNCTIONS INTERACT:

- F(G(x)):

- SuesTITUTE G(X) INTO F:
- F(G(x)) = 8 G(x) + 7
-=8(-16x-14)+7
-=-128x-112+7
-=-128x- 105



- G(F(x)):

- SuesTITUTE F(x) INTO G:
- G(F(x)) = -2 F(x)
-=-2(8x+7)
-=-16x-14

THESE COMPOSITIONS SHOW HOW THE FUNCTIONS COMBINE TO PRODUCE NEW LINEAR FUNCTIONS WITH DIFFERENT SLOPES AND
INTERCEPTS.

3. INTERSECTION POINTS
FIND WHERE F(x) = G(x):

- SeT F(x) = G(x):
8x+7=-16x-14

- COMBINE LIKE TERMS:

8x + 16x=-14-7

24x =-21

- SOLVE FOR X:

x=-21/24=-7/8

- Finp v:
F(-7/8)=8(-7/8)+7=-7+7=0
- INTErRSECTION POINT: (-7/8, 0)

THIS POINT INDICATES WHERE THE TWO FUNCTIONS CROSS ON THE GRAPH.

APPLICATIONS AND SIGNIFICANCE OF F AND G

1. REAL-WORLD APPLICATIONS OF LINEAR FUNCTIONS

LINEAR FUNCTIONS LIKE F AND G ARE USED EXTENSIVELY IN VARIOUS FIELDS:

- EconoMics: MoDELING COST, REVENUE, AND PROFIT FUNCTIONS.
- PHYsICS: DESCRIBING CONSTANT VELOCITY MOTION.
- ENGINEERING: SIGNAL PROCESSING AND SYSTEM ANALYSIS.

2. TRANSFORMATION AND SCALING
UNDERSTANDING HOW G RELATES TO F THROUGH SCALING AND REFLECTION AIDS IN:
- DATA NORMALIZATION: ADJUSTING DATA RANGES.

- GRAPH TRANSFORMATIONS: REFLECTING AND SCALING GRAPHS FOR BETTER VISUALIZATION.
- FUNCTION MANIPULATION: CREATING NEW FUNCTIONS BASED ON EXISTING ONES FOR MODELING PURPOSES.



3. EDUCATIONAL IMPORTANCE

STUDYING THESE FUNCTIONS ENHANCES FOUNDATIONAL SKILLS IN:
- GRAPHING LINEAR FUNCTIONS.
- SOLVING EQUATIONS.

- UNDERSTANDING FUNCTION TRANSFORMATIONS.
- APPLYING ALGEBRAIC PRINCIPLES TO REAL-WORLD PROBLEMS.

ADVANCED CoNCEPTS RELATED TO F AND G

1. DERIVATIVES AND SLOPE ANALYSIS

SINCE F AND G ARE LINEAR, THEIR DERIVATIVES ARE CONSTANT!

-F(x)=8
-G'(x)=-16

THE DERIVATIVES CONFIRM THE SLOPES AND RATE OF CHANGE, ESSENTIAL IN CALCULUS FOR UNDERSTANDING FUNCTION
BEHAVIOR.

2. INTEGRALS OF F AND G

INTEGRATING THESE FUNCTIONS YIELDS:

- F(x)ox =4x%+7x+C
-F G(x)box =-8x2%- 14x +C

THESE QUADRATIC FUNCTIONS ARE USEFUL IN AREA CALCULATIONS AND UNDERSTANDING ACCUMULATED QUANTITIES.

3. INVERSE FUNCTIONS

FINDING INVERSE FUNCTIONS INVOLVES SOLVING FOR X:
- For F(x):

x=(F(x)-7)/8

- For G(x):

x=(G(x)+ 14) [ -16

THESE INVERSES ARE VITAL IN SOLVING EQUATIONS AND MODELING INVERSE RELATIONSHIPS.

CONCLUSION

THe FUNCTIONS F(X) = 8x + 7 aND G(x) = -2F(x) = -16x - 14 SERVE AS FUNDAMENTAL EXAMPLES OF LINEAR FUNCTIONS
AND THEIR TRANSFORMATIONS. BY ANALYZING THEIR SLOPES, INTERCEPTS, AND INTERACTIONS, WE GAIN INSIGHTS INTO HOW



SCALING AND REFLECTION INFLUENCE GRAPHS AND FUNCTION BEHAVIOR. UNDERSTANDING THESE PROPERTIES IS ESSENTIAL NOT
ONLY IN PURE MATHEMATICS BUT ALSO IN VARIOUS APPLIED DISCIPLINES SUCH AS PHYSICS, ECONOMICS, AND ENGINEERING. THE
RELATIONSHIPS BETWEEN F AND G EXEMPLIFY CORE CONCEPTS IN FUNCTION ANALYSIS, INCLUDING COMPOSITION, INTERSECTION,
AND TRANSFORMATION, FORMING A FOUNDATION FOR MORE ADVANCED MATHEMATICAL STUDIES. \WHETHER YOU'RE A STUDENT
SEEKING TO STRENGTHEN YOUR ALGEBRA SKILLS OR A PROFESSIONAL APPLYING THESE PRINCIPLES IN REAL-WORLD SCENARIOS,
MASTERING THE PROPERTIES OF SUCH FUNCTIONS IS A VITAL STEP IN YOUR MATHEMATICAL JOURNEY.

KEYWORDS: LINEAR FUNCTIONS, FUNCTION TRANSFORMATION, GRAPHING LINEAR FUNCTIONS, FUNCTION COMPOSITION, SCALING
AND REFLECTION, ALGEBRA, CALCULUS, MATHEMATICAL ANALYSIS, REAL-\WORLD APPLICATIONS OF FUNCTIONS, INVERSE
FUNCTIONS

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE GIVEN FUNCTION F(X) IN THE PROBLEM?
F(x)=x+ 8x+ 7.

How 1s THE FUNCTION G(X) DEFINED IN TERMS OF F(x)?
G(x) = -2 F(x).

\WHAT IS THE SIMPLIFIED FORM OF THE FUNCTION F(x)?
F(x)=9x + 7.

W/HAT IS THE EXPLICIT EXPRESSION FOR G(x) BASED oN F(x)?
G(x)=-2(9x+7)=-18x- 14.

How wouLD You FIND G(X) WHEN GIVEN A SPECIFIC VALUE OF X?

SUBSTITUTE THE VALUE OF X INTO G(x) =-18% - 14 TO COMPUTE THE RESULT.

\WHAT IS THE RELATIONSHIP BETWEEN THE GRAPHS OF F(X) AND G()()p

G(x) IS A REFLECTION AND VERTICAL SCALING OF F(x), SPECIFICALLY, G(x) 1S F(X) SCALED BY -2, REFLECTING IT ACROSS THE
X-AXIS AND STRETCHING IT VERTICALLY.

IF x = 3, WHAT IS THE VALUE oF G(x)?
G(3)=-183- 14 =-54- 14 =68,

ADDITIONAL RESOURCES

LeT F: RR anD G: R R 2 PoinTs Be Two FUNcTIons, DeriNeD As F(x) = x. 8x + 7 AND G(x) = -2F(x) RESPECTIVELY: A
COMPREHENSIVE REVIEW AND ANALYSIS

\UNDERSTANDING THE PROPERTIES AND BEHAVIORS OF FUNCTIONS IS FUNDAMENTAL IN MATHEMATICS, ESPECIALLY IN ALGEBRA AND
CALCULUS. THE FUNCTIONS F(x) = x AND G(X) = -2F(X) SERVE AS INTERESTING CASES TO EXPLORE DUE TO THEIR
STRUCTURAL RELATIONSHIPS AND IMPLICATIONS IN VARIOUS MATHEMATICAL CONTEXTS. THIS ARTICLE AIMS TO DISSECT THESE



FUNCTIONS THOROUGHLY, ELUCIDATE THEIR FEATURES, ANALYZE THEIR BEHAVIORS, AND HIGHLIGHT THEIR APPLICATIONS,
BENEFITS, AND LIMITATIONS.

INTRODUCTION TO THE FUNCTIONS F AND G

AT THE CORE OF THIS DISCUSSION ARE TWO FUNCTIONS:

- F(x) = x + 8x + 7, WHICH APPEARS TO BE A LINEAR FUNCTION INVOLVING A COMBINATION OF TERMS.
- G(x) = -2r(x), WHICH IS DEFINED IN TERMS OF THE FUNCTION F(X), WITH AN EMPHASIS ON ITS NEGATIVE DOUBLE.

HOWEVER, AS PER THE INITIAL STATEMENT, F(X) IS GIVEN AS F(x) = X, AND G(x) 1S G(x) = -2F(x), WHERE F(X) SEEMS TO BE
THE SAME AS F(X). THIS ASSUMPTION IS CRUCIAL FOR UNDERSTANDING THEIR RELATIONSHIP.

CLARIFICATION OF THE FUNCTIONS
GIVEN THE INITIAL DEFINITIONS, THERE MIGHT BE SOME AMBIGUITY:

- IF F(x) = x (A SIMPLE LINEAR FUNCTION),
- AND G(x) = -2F(x), w1TH F(x) = F(x),

THEN:
-G(x) =-2 x.

ALTERNATIVELY, IF THE FIRST FUNCTION IS F(x) = X + 8X + 7, THAT SIMPLIFIES TO F(X) = X + 7, WHICH MIGHT BE A
DIFFERENT FUNCTION ALTOGETHER.

For CLARITY, WE WILL CONSIDER THE MOST CONSISTENT INTERPRETATION:

- F(x) = x

- G(x) = -2r(x), wITH F(x) = F(x) = x
Hence:

- G(x) = -2x

THIS INTERPRETATION ALLOWS US TO ANALYZE THE FUNCTIONS COHERENTLY, UNDERSTANDING THE RELATIONSHIPS AND
BEHAVIORS BETWEEN LINEAR FUNCTIONS.

MATHEMATICAL STRUCTURE AND DEFINITIONS

FuncTioN F(x) = x

F(X) = X IS THE IDENTITY FUNCTION ON THE REAL NUMBERS. |T MAPS EACH REAL NUMBER TO ITSELF.
FEATURES:

- DOMAIN: ALL REAL NUMBERS,



- RANGE: ALL REAL NUMBERS,

- TYPE: LINEAR, IDENTITY FUNCTION

- GRAPH: A STRAIGHT LINE PASSING THROUGH THE ORIGIN WITH SLOPE ]
- ProPERTIES:

- INVERTIBLE: YES

- INVERSE FUNCTION: F7(x) = x

- CONTINUOUS AND DIFFERENTIABLE EVERY WHERE

- SLopE: 1

IMPLICATIONS:

- SINCE IT IS THE IDENTITY, IT PRESERVES ALL PROPERTIES SUCH AS DISTANCES AND ANGLES (THOUGH IN- A GEOMETRIC SENSE,
ONLY IN THE CONTEXT OF THE LINE).

FuncTion G(x) = -2F(x) = -2x

AsSUMING F(x) = F(x) = X, THEN:
G(x) = -2x
FEATURES:

- DOMAIN:

- RANGE:

- TvyPEe: LINEAR, NEGATIVE SLOPE

- GRAPH: A STRAIGHT LINE PASSING THROUGH THE ORIGIN WITH SLOPE -2
- PROPERTIES:

- INVERTIBLE: YES

- INverse: GT(x) = -x/2

- CONTINUOUS AND DIFFERENTIABLE EVERY WHERE

- SLoPE: -2

IMPLICATIONS:

- G(x) IS A REFLECTION OF F(X) ACROSS THE X-AXIS, SCALED BY A FACTOR OF 2.
- |T DEMONSTRATES HOW MULTIPLYING A FUNCTION BY A NEGATIVE CONSTANT AFFECTS ITS GRAPH AND PROPERTIES.

GRAPHICAL ANALYSIS

GRAPH ofF F(x) = x

THE GRAPH IS A STRAIGHT LINE PASSING THROUGH THE ORIGIN WITH A 4 5-DEGREE ANGLE RELATIVE TO THE X-AXIS.

- Key POINTS:
-(0,0)
-(1, D
-(-1,-1)
-(2,2)

- (-2,-2)



FEATURES:
- SYMMETRIC ABOUT THE ORIGIN

- SLoPE OF 1
- IDENTITY MAPPING: EACH POINT MAPS ONTO ITSELF

GRAPH oF G(x) = -2x

THIS LINE ALSO PASSES THROUGH THE ORIGIN BUT HAS A STEEPER NEGATIVE SLOPE.
- Key pPoINTS:

-(0,0)

-(1,-2)

-(-1,2)

-(2,-4)

-(-2,4)

FEATURES:

- RerLECTION oF F(X) ACROSS THE X-AXIS
- SLOPE OF -2 INDICATES A STEEPER DECLINE

COMPARISON:

BOTH GRAPHS ARE LINEAR AND PASS THROUGH THE ORIGIN, BUT G(X) IS A SCALED AND REFLECTED VERSION OF F(X)

PROPERTIES AND BEHAVIORS

LINEARITY AND INVERTIBILITY

BOTH FUNCTIONS ARE LINEAR, WHICH MEANS THEY POSSESS THE FOLLOWING PROPERTIES!

- ApDITIVITY: F(x + v) = F(x) + F(v), G(x + v) = G(x) + G(¥)
- HoMoGenEITY: F(kx) = kF(x), G(kx) = kG(x)

BECAUSE BOTH ARE STRAIGHT LINES WITH NON-ZERO SLOPES, THEY ARE INVERTIBLE OVER , ENABLING FUNCTIONS TO BE
REVERSED UNIQUELY.

TRANSFORMATION RELATIONS

- F(X) = X IS THE IDENTITY; IT LEAVES INPUT UNCHANGED.

- G(x) = -2X IS A SCALED AND REFLECTED VERSION OF F(x).
- THE TRANSFORMATION FROM F TO G INVOLVES TWO STEPS:
1. SCALING BY A FACTOR OF -2

2. REFLECTION ACROSS THE X-AXIS

THIS ILLUSTRATES HOW SIMPLE ALGEBRAIC MANIPULATIONS TRANSLATE GEOMETRICALLY.



CONTINUITY AND DIFFERENTIABILITY

- BOTH FUNCTIONS ARE CONTINUOUS EVERYWHERE ON 7] .

- THEY ARE DIFFERENTIABLE EVERYWHERE, WITH DERIVATIVES:
-F(x)=1

-G =-2

THIS SMOOTHNESS MAKES THEM SUITABLE FOR CALCULUS APPLICATIONS SUCH AS DERIVATIVES, INTEGRALS, AND
OPTIMIZATION.

APPLICATIONS OF F AND G

IN MATHEMATICS AND ENGINEERING

- F(X) = X IS OFTEN USED AS A BASELINE OR REFERENCE FUNCTION IN VARIOUS MATHEMATICAL MODELS.
- G(X) = -2X MODELS SITUATIONS INVOLVING PROPORTIONAL RELATIONSHIPS WITH NEGATIVE CORRELATION, SUCH AS INVERSE
RELATIONSHIPS IN PHYSICS OR ECONOMICS.

IN GEOMETRY

- THESE FUNCTIONS EXEMPLIFY BASIC TRANSFORMATIONS: IDENTITY, REFLECTION, AND SCALING.
- USEFUL IN UNDERSTANDING CONCEPTS LIKE SYMMETRY, LINEAR TRANSFORMATIONS, AND COORDINATE MAPPINGS.

IN DATA ANALYSIS AND SIGNAL PROCESSING

- LINEAR FUNCTIONS ARE FUNDAMENTAL IN MODELING LINEAR SYSTEMS.
- THE SCALING AND REFLECTION (G(X)) CAN REPRESENT SIGNAL INVERSION OR AMPLIFICATION.

Pros AND CONS

Pros:

- SIMPLICITY: THE FUNCTIONS ARE STRAIGHTFORWARD AND EASY TO ANALYZE.

- INVERTIBILITY: BOTH FUNCTIONS ARE BIECTIVE OVER , ENSURING REVERSIBILITY.

- GRAPHICAL CLARITY: THEIR LINEAR NATURE PROVIDES CLEAR VISUAL INSIGHTS.

- FOUNDATION FOR UNDERSTANDING TRANSFORMATIONS: REFLECTION, SCALING, AND IDENTITIES.

Cons:

- LIMITED COMPLEXITY: THESE FUNCTIONS ARE LINEAR AND DO NOT MODEL NONLINEAR BEHAVIORS.

- LACK OF DOMAIN RESTRICTIONS: NOT SUITABLE FOR MODELING REAL-WORLD PHENOMENA WITH CONSTRAINTS UNLESS
MODIFIED.

- OVER-SIMPLIFICATION: MAY NOT CAPTURE NUANCES OF MORE COMPLEX SYSTEMS.



SUMMARY AND CONCLUSION

THE FUNCTIONS F(X) = X AND G(X) = -2X SERVE AS FUNDAMENTAL EXAMPLES IN THE STUDY OF LINEAR FUNCTIONS. THEIR
PROPERTIES—™SUCH AS LINEARITY, INVERTIBILITY, AND STRAIGHTFORW ARD TRANSFORMATIONS—MAKE THEM VITAL TOOLS IN
UNDERSTANDING MORE COMPLEX MATHEMATICAL CONCEPTS. THE RELATIONSHIP BETWEEN THESE FUNCTIONS—ONE BEING A SIMPLE
IDENTITY AND THE OTHER A SCALED, REFLECTED VERSION—DEMONSTRATES CORE PRINCIPLES LIKE SCALING AND SYMMETRY.

FROM A PRACTICAL STANDPOINT, THEIR SIMPLICITY FACILITATES TEACHING, VISUALIZATION, AND FOUNDATIONAL
UNDERSTANDING IN VARIOUS FIELDS, INCLUDING CALCULUS, GEOMETRY, PHYSICS, AND ENGINEERING. DESPITE THEIR LIMITATIONS IN
MODELING NONLINEAR OR REAL-WORLD COMPLEX SYSTEMS, THEIR CLARITY AND EASE OF MANIPULATION MAKE THEM
INDISPENSABLE IN MATHEMATICAL EDUCATION AND THEORY.

IN CONCLUSION, ANALYZING F(X) = X AND G(X) = -2X HIGHLIGHTS THE ELEGANCE OF LINEAR FUNCTIONS AND THEIR
TRANSFORMATIONS, REINFORCING KEY CONCEPTS IN ALGEBRA AND CALCULUS. THESE FUNCTIONS EXEMPLIFY HOW SIMPLE
ALGEBRAIC MODIFICATIONS TRANSLATE INTO SIGNIFICANT GEOMETRIC TRANSFORMATIONS, PROVIDING INSIGHTS INTO THE
PROFOUND INTERCONNECTEDNESS OF ALGEBRAIC EXPRESSIONS AND THEIR GRAPHICAL REPRESENTATIONS.
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