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F(x)=x"2. WHAT Is G(x)?

UNDERSTANDING THE RELATIONSHIP BETWEEN FUNCTIONS IS FUNDAMENTAL IN MATHEMATICS, ESPECIALLY IN ALGEBRA AND
CALCULUS. \WHEN PRESENTED WITH A FUNCTION LIKE F(X) = X2, A NATURAL QUESTION ARISES: WHAT Is G(X)? THIS INQUIRY
INVITES A DEEPER EXPLORATION INTO THE NATURE OF FUNCTIONS, THEIR TRANSFORMATIONS, AND HOW DIFFERENT FUNCTIONS
RELATE TO EACH OTHER. IN THIS COMPREHENSIVE ARTICLE, WE WILL DELVE INTO THE CONCEPT OF FUNCTIONS, HOW TO ANALYZE
AND DETERMINE G(X) BASED ON F(X), AND EXPLORE VARIOUS TYPES OF FUNCTIONS AND THEIR INTERACTIONS, ALL STRUCTURED
TO ENHANCE YOUR UNDERSTANDING AND SEQ RELEVANCE ON THIS TOPIC.

UNDERSTANDING FUNCTIONS IN MATHEMATICS

BEFORE EXPLORING WHAT G(X) COULD BE IN RELATION TO F(X) = X2, IT'S ESSENTIAL TO UNDERSTAND WHAT FUNCTIONS ARE
AND HOW THEY \WORK.

WHAT Is A FUNCTION?

A FUNCTION IS A RELATION BETWEEN A SET OF INPUTS AND A SET OF PERMISSIBLE OUTPUTS WITH THE PROPERTY THAT EACH
INPUT IS RELATED TO EXACTLY ONE OUTPUT. IN SIMPLE TERMS, FOR EVERY X-VALUE (INPUT), THE FUNCTION ASSIGNS A SINGLE
y-vaLUE (oUTPUT).

ExAMPLE:
F(x) = x2 ASSIGNS TO EACH REAL NUMBER X ITS SQUARE. FOR EXAMPLE, WHEN X = 3, F(3) = 9.

ComMMoN TYPES oF FUNCTIONS

FUNCTIONS CAN TAKE MANY FORMS, INCLUDING:

- LINEAR FUNCTIONS: F(X) = Mx + B

- QUADRATIC FUNCTIONS: F(x) = Ax? +BX + C

- POLYNOMIAL FUNCTIONS: FUNCTIONS INVOLVING POWERS OF X
- RATIONAL FUNCTIONS: RATIOS OF POLYNOMIALS

- EXPONENTIAL FUNCTIONS: F(X) = A™X

- LOGARITHMIC FUNCTIONS: F(x) = LoG_A(X)

EACH TYPE EXHIBITS UNIQUE PROPERTIES AND BEHAVIORS, WHICH INFLUENCE HOW THEY RELATE TO OTHER FUNCTIONS LIKE
G(x).

ANALYZING F(x) = x2

THE QUADRATIC FUNCTION F(X) = %2 IS ONE OF THE MOST FUNDAMENTAL AND WIDELY STUDIED FUNCTIONS IN MATHEMATICS.

PROPERTIES OF F(X) = x2

- DOMAIN: ALL REAL NUMBERS,
- RANGE: ALL REAL NUMBERS GREATER THAN OR EQUAL To O, [0, B )
- VerTex: AT (0, 0)



- AXIS OF SYMMETRY: X = O
- INCREASING/DECREASING BeHAVIOR: DECREASING ON (=[] , 0), INcrReasiNG on (O, B )
- GRAPH: PARABOLA OPENING UPWARDS

THIS FUNCTION IS USED TO MODEL VARIOUS REAL-\WORLD PHENOMENA, SUCH AS PROJECTILE MOTION, AREA CALCULATIONS,
AND QUADRATIC RELATIONSHIPS.

TRANSFORMATIONS OF F(x) = x2

BY APPLYING TRANSFORMATIONS, YOU CAN GENERATE NEW FUNCTIONS FROM F(x):

| TraNSFORMATION | NEw FUNCTION | DESCRIPTION |

R e e |

| VerTICAL SHIFT | F(x) + k | MOVES THE GRAPH UP/DOWN |

| HorizoNTAL SHIFT | F(x — H) | MOVES THE GRAPH LEFT/RIGHT |

| VERTICAL STRETCH/CcoMPRESSION | A*F(X) | STRETCHES OR COMPRESSES VERTICALLY
| RerLecTioN | =F(x) or F(—x) | REFLECTS ACROSS AXES |

(UNDERSTANDING THESE TRANSFORMATIONS HELPS IN CONSTRUCTING G(X) BASED ON SPECIFIC MODIFICATIONS TO F(X)

WHAT Is G(x)? — EXPLORING POSSIBLE RELATIONSHIPS

\WHEN ASKING “WHAT 15 G(x)?" IN RELATION TO F(X) = X2, THE QUESTION COULD IMPLY VARIOUS SCENARIOS:

- G(X) AS A FUNCTION RELATED TO F(X) THROUGH ALGEBRAIC OPERATIONS
- G(x) AS A COMPOSITION INVOLVING F(x)
- G(x) AS A DIFFERENT FUNCTION DEFINED FOR PARTICULAR PURPOSES

LET’S EXPLORE THESE POSSIBILITIES.

G(x) As A FUNcTION DeriveD FRoM F(x)

ONE COMMON WAY TO DEFINE G(X) IS BY APPLYING TRANSFORMATIONS OR OPERATIONS TO F(X)Z

o LINEAR TRANSFORMATIONS: G(X) = A'F(x) +B=A'X? +B

SHIFTS: G(x) = (x — H)2
e RerLECTIONS: G(x) = —x?

o CoMposiTIons: G(x) = F(H(x)), WHERE H(X) IS ANOTHER FUNCTION

ExXAMPLE:
Suppost G(x) = (x + 3)2. THIS IS A HORIZONTAL SHIFT ofF F(x) = x2 BY 3 UNITS TO THE LEFT.

G(x) As A CoMPOSITION OF FUNCTIONS

THE COMPOSITION OF FUNCTIONS INVOLVES APPLYING ONE FUNCTION TO THE RESULT OF ANOTHER:



G(x) = F(H(x))

For EXAMPLE, IF H(x) = 2x + 1, THEN G(x) = F(2x + 1) = (2x + 1)?

THIS APPROACH IS USEFUL IN UNDERSTANDING HOW FUNCTIONS INTERACT AND IN SOLVING COMPLEX PROBLEMS.

DiFrereNT TYPES OF G(X) BAsED oN F(x) = x2

SoME SPECIFIC FORMS OF G(X) THAT RELATE To F(x):

1. G(x) = x® — A POLYNOMIAL OF HIGHER DEGREE

2.G(x) =[] x — THE INVERSE OF F(x) (RESTRICTED TO X > 0)

3. G(x) = E"X — EXPONENTIAL FUNCTION, CONTRASTING WITH QUADRATIC BEHAVIOR

4. G(X) =1 / X — RATIONAL FUNCTION WITH ASYMPTOTIC PROPERTIES

THE CHOICE OF G(X) DEPENDS ON THE CONTEXT, PURPOSE, AND THE RELATIONSHIP YOU WANT TO EXAMINE OR ESTABLISH WITH

F(x).

How To DeTerMINE G(x) BASED oN F(x) = x2

IF YOU'RE GIVEN SPECIFIC CONDITIONS OR RELATIONSHIPS, DETERMINING G(X) INVOLVES ANALYZING THESE PARAMETERS:

GIVEN A TRANSFORMATION OR RELATIONSHIP

- IDENTIFY THE TYPE OF TRANSFORMATION (SHIFT, STRETCH, REFLECTION)

- APPLY THE RELEVANT ALGEBRAIC OPERATIONS TO F(x)

- SiMPLIFY To FIND G(x)

ExaMPLE 1:

Suppose G(x) IS A VERTICAL STRETCH OF F(X) BY A FACTOR OF 4, THEN:
G(x) = 4F(x) = 4'x?

ExAMPLE 2:

IF G(x) 1S THE INVERSE OF F(x), THEN:
G(x) =[] X, WITH THE DOMAIN X > O

UsING FuncTIioN COMPOSITION

GIven G(x) = F(H(x)), You caN:

- DETERMINE H(X) BASED ON THE PROBLEM STATEMENT
- CALCULATE G(X) BY SUBSTITUTING H(X) INTO F(X)

ExAMPLE:
IFH(x) = x + 2, THEN G(x) = (x + 2)?

APPLICATIONS ofF F(x)=x%2 AND G(x) IN ReEAL-\WoORLD CONTEXTS

UNDERSTANDING HOW TO RELATE F(X)=X2 TO G(X) IS NOT JUST THEORETICAL—IT HAS NUMEROUS APPLICATIONS:



PHYSICS AND ENGINEERING

- MODELING PROJECTILE MOTION WHERE HEIGHT IS PROPORTIONAL TO THE SQUARE OF TIME
- ANALYZING ENERGY IN SYSTEMS, SUCH AS KINETIC ENERGY (KE = 4 Mv?)

EconomMics AND FINANCE

- CALCULATING QUADRATIC COST FUNCTIONS
- MODELING PROFIT FUNCTIONS WITH QUADRATIC RELATIONSHIPS

DATA ANALYSIS AND STATISTICS

- FITTING QUADRATIC MODELS TO DATA
- TRANSFORMING DATA VIA FUNCTIONS TO ANALYZE TRENDS

ConNcLusIoN: THE SIGNIFICANCE oF UNDERSTANDING G(X) IN RELATION TO
F(x)=x2

THE QUESTION “WHAT 15 G(X)?" WHEN POSED ALONGSIDE F(X) = X2 OPENS THE DOOR TO A BROAD SPECTRUM OF
MATHEMATICAL CONCEPTS INVOLVING FUNCTION TRANSFORMATIONS, COMPOSITIONS, AND RELATIONSHIPS. RECOGNIZING THAT
G(x) CAN BE A TRANSFORMED, INVERSE, OR COMPOSITE FUNCTION RELATED TO F(X) ALLOWS STUDENTS AND PROFESSIONALS
TO ANALYZE COMPLEX SYSTEMS, MODEL REAL-WORLD PHENOMENA, AND DEEPEN THEIR UNDERSTANDING OF ALGEBRAIC
STRUCTURES.

BY MASTERING THE CONCEPTS OF FUNCTION TRANSFORMATIONS AND COMPOSITIONS, YOU CAN CONFIDENTLY DETERMINE G(X) IN
VARIOUS SCENARIOS, WHETHER FOR ACADEMIC PURPOSES, PROBLEM-SOLVING, OR APPLIED MATHEMATICS. REMEMBER, THE KEY
LIES IN UNDERSTANDING HOW FUNCTIONS INTERACT AND TRANSFORM, ENABLING YOU TO EXPLORE THE RICH LANDSCAPE OF
MATHEMATICAL FUNCTIONS ROOTED IN THE SIMPLE YET PROFOUND QUADRATIC FUNCTION F(X) = x2.

Keyworbs For SEO OPTIMIZATION:

F(X):XQI G(X), QUADRATIC FUNCTIONS, FUNCTION TRANSFORMATIONS, FUNCTION COMPOSITION, INVERSE FUNCTIONS,
ALGEBRA, MATH FUNCTIONS, MATHEMATICAL RELATIONSHIPS, QUADRATIC EQUATIONS, FUNCTION ANALYSIS

FREQUENTLY AskeD QUESTIONS

IF F(x) = x"2, wHAT 1s G(x) IF G(x) = F(2x)?

G(x) = (2x)"2 = 4x"2.

GIveN F(x) = x"2, How wouLD You DEFINE G(X) AS THE DERIVATIVE oF F(x)?
G(x) =F'(x) = 2x.

IF G(x) IS THE ANTIDERIVATIVE OF F(X) = x*2, WHAT IS G(X)?

G(x) =(1/3)x"3 + C, wHere C IS A CONSTANT.



WHAT I1s G(X) IF G(X) IS THE COMPOSITION OF F(X) WITH ITSELF, MEANING G(X) =
F(F(x))?

G(x) = F(F(x)) = F(x"2) = (x"2)"2 = x"4.

IF G(x) IS A QUADRATIC FUNCTION RELATED To F(X) = x"2, sucH as G(x) =
A(x)"2 + BX + C, HOW DO THE PARAMETERS RELATE TO F?

G(x) 1S ALSO A QUADRATIC FUNCTION: IF G(x) = A X2 + BX + C, IT CAN REPRESENT A SCALED, SHIFTED, OR TRANSFORMED
VERSION oF F(x).

WHAT I1s G(x) IF G(x) = F(-x), GIven F(x) = x"2?

G(x) = (-x)"2 = x"2, s0 G(x) = x"2, THe SAME AS F(x).

How poes THE GRAPH oF G(Xx) cHANGE IF G(x) = 3x"2 coMpaRED To F(x) = x*2?

G(x) = 3x"2 IS A VERTICALLY STRETCHED PARABOLA COMPARED TO F(X), WHICH IS ¥ = X" 2.

IF G(x) = sQrT(F(x)), wITH F(x) = X2, WHAT 15 G(x)?

G(x) = s@rT(x"2) = |x.

W/HAT IS THE INVERSE FUNCTION G(x) IF G(X) IS THE INVERSE OF F(x) = x"2°?

F(x) = x"2 IS NOT INVERTIBLE OVER ALL REAL NUMBERS, BUT IF RESTRICTED TO X > O, THEN G(x) = sQrT(X).

ADDITIONAL RESOURCES
F(x)=x"2. WHAT Is G(x)?

THE QUESTION OF F(x)=x"2. WHAT Is G(X)? SPARKS CURIOSITY FOR MATHEMATICS STUDENTS AND ENTHUSIASTS ALIKE,
ESPECIALLY THOSE EXPLORING FUNCTIONS, THEIR PROPERTIES, AND HOW THEY RELATE TO EACH OTHER. AT ITS CORE, THIS
INQUIRY CENTERS AROUND UNDERSTANDING THE NATURE OF FUNCTIONS, THEIR TRANSFORMATIONS, AND THE WAYS IN WHICH ONE
FUNCTION CAN INFORM OR RELATE TO ANOTHER. GIVEN THE FOUNDATIONAL ROLE OF QUADRATIC FUNCTIONS Like \(F(x) =
x"2\) IN ALGEBRA AND CALCULUS, EXPLORING WHAT \(G(x)\) MIGHT 8E IN RELATION TO \(F(x)\) PROVIDES AN EXCELLENT
OPPORTUNITY TO DELVE INTO CONCEPTS SUCH AS FUNCTION COMPOSITION, INVERSE FUNCTIONS, TRANSFORMATIONS, AND
MORE.

UNDERSTANDING THE FOUNDATION: WHAT IS \(F(x) = x*2\)?

Berore ExPLORING WHAT \(G(x)\) COULD BE, IT'S ESSENTIAL TO UNDERSTAND THE BASE FUNCTION \(F(x) = x"2\).

Basic ProrerTIES OF \(F(X) = x*2\)

- QuabrATIC FuncTion: \(F(x) = x"2\) IS A QUADRATIC FUNCTION, CHARACTERIZED BY ITS PARABOLA SHAPE OPENING
UPW ARDS.



- DoMAIN AND RANGE:

- Domain: \(AMaTHBB{R}\) (ALL REAL NUMBERS)

- Range: \([0, \iNFTY)\)

- VERTEX: THE VERTEX OF THE PARABOLA Is AT \((0,0)\).
- SYMMETRY: IT IS SYMMETRIC ABOUT THE Y-AXIS.

- INCREASING/DECREASING INTERVALS:

- DecreasING onN \((-\ineTy, O]\)

- IncreasiNG on \([O, \iNFTY)\)

GRAPHICAL REPRESENTATION

THE GRAPH OF \(F(X) = XAQ\) IS A U-SHAPED PARABOLA CENTERED AT THE ORIGIN. TS SHAPE AND SYMMETRY MAKE |T IDEAL
FOR UNDERSTANDING TRANSFORMATIONS AND INVERSE FUNCTIONS.

WHAT CouLp \(G(x)\) Be N ReLaTion To \(F(x) = x*2\)?

HE QUESTION “WHAT Is G(X)?" CAN BE INTERPRETED IN SEVERAL WAYS, DEPENDING ON THE CONTEXT. HERE ARE SOME
/
COMMON INTERPRETATIONS:

1. G(x) As AN INvErse FuncTioN ofF \(F(x)\)

Since \(F(x) = x"2\) 1s NOT one-To-oNE oVER \(\MATHBB{R}\), IT DOESN'T HAVE AN INVERSE OVER ITS ENTIRE DOMAIN.
HowEVER, RESTRICTING THE DOMAIN TO \(x \GEQ 0\) or \(x \LEQ O\), WE CAN DEFINE INVERSE FUNCTIONS.

- Inverse oF \(F(x)\) wiTH pomain \(x \eceq O\):

\[
G(x) = \sqrT{x}
\]

- Inverse oF \(F(x)\) witH pomain \(x \LEq O\):

\[
G(x) = -\sqrT{x}
\]

FEATURES:

- BOTH ARE PRINCIPAL BRANCHES OF THE INVERSE.
- THey ARe NOT FUNCTIONS OVER \(\MATHBB{R}\) UNLESS DOMAIN RESTRICTIONS ARE SPECIFIED.

Pros/Cons:

| Pros | Cons |

| CLEAR INVERSE RELATIONSHIPS WITHIN RESTRICTED DOMAINS | NoT INVERTIBLE OVER ENTIRE \(\MaTHBB{R}\) WITHOUT
RESTRICTIONS |

| USEFUL IN SOLVING QUADRATIC EQUATIONS | LIMITED TO POSITIVE OR NEGATIVE DOMAIN SEGMENTS |



2. G(x) as A TransrorMATION oF \(F(x)\)

ANOTHER PERSPECTIVE 1S CONSIDERING \(G(x)\) AS A TRANSFORMATION OF \(F(x)\). For INsTANCE, \(G(x)\) MIGHT BE:
- A VERTICAL OR HORIZONTAL SHIFT

- A REFLECTION

- A SCALING

ExXAMPLES:

-\(G(x) = (x - H)"2 + k\) — SHIFTED PARABOLA

- \(G(x) = -x"2\) — REFLECTION ACROSS X-AXIS

- \(G(x) = 2x"2\) — VERTICAL STRETCH

FEATURES:

- DEMONSTRATES HOW QUADRATIC FUNCTIONS CAN BE MANIPULATED VISUALLY AND ALGEBRAICALLY.
- HELPS IN UNDERSTANDING VERTEX FORM AND TRANSFORMATIONS.

3. G(x) as A New FuncTion DeriNep FrRoM \(F(x)\)

SoMeTIMES, \(G(x)\) MIGHT BE DEFINED EXPLICITLY IN TERMS OF \(F(x)\), sucH As:

- \(G(x) = \s@rT{F(x)}\), wHicH siMpLIFIES TO \(G(x) = |x]\)
- \(G(x) = \rRac{ 13{F(x)} = \rrac{ 13{x"2}\)

FEATURES:

- THESE FUNCTIONS HELP EXPLORE COMPOSITIONS AND RECIPROCAL RELATIONSHIPS.
- THEY ARE USEFUL IN CALCULUS FOR LIMITS, DERIVATIVES, AND INTEGRALS.

MATHEMATICAL ExpLorATION: DErIVING \(G(X)\) From \(F(x)\)

DEPENDING ON THE CONTEXT, SEVERAL METHODS CAN BE USED TO DEFINE OR DETERMINE \(G(x)\):

1. INVERSE FUNCTIONS

As DISCUSSED, THE INVERSE OF \(F(x) = x"2\) OVER RESTRICTED DOMAINS IS:

\[
G(x) = \pM \sqrT{x}
\]

WHICH IS CRUCIAL IN SOLVING QUADRATIC EQUATIONS AND UNDERSTANDING INVERSE FUNCTIONS.

2. FUNCTION TRANSFORMATIONS

IF \(G(x)\) I1s A TRANSFORMATION OF \(F(x)\), THEN:



\l
G = a(F(x)) + 8
\]

FOR SOME REAL NUMBERS \(A\) AND \(8\), REPRESENTING SCALING AND TRANSLATION.
EXAMPLE:

-\(G(x) = 3x"2 + 2\)

FEATURES:

- VERTICAL STRETCH/COMPRESSION
- VERTICAL SHIFT

3. CoMPOSITION OF FUNCTIONS

\(G(x)\) couLp Be DEFINED AS THE coMPosITION \(F(c(x))\) or \(G(FGOIV):

- \(G(x) = F(c(x)) = (c(x))"2\)
- \(G(x) = 6(F(x)) = a(x"*2)\)

THIS APPROACH IS FUNDAMENTAL IN ADVANCED MATHEMATICS, INCLUDING CALCULUS AND FUNCTIONAL ANALYSIS.

ReAL-\W/ ORLD APPLICATIONS AND EXAMPLES

UNDERSTANDING WHAT \(G(x)\) couLp BE, INReLATION To \(F(x) = x"2\), IS NOT PURELY THEORETICAL; IT FINDS
APPLICATIONS ACROSS MULTIPLE DOMAINS.

1. PHYSICS: TRAJECTORIES AND ENERGY

- THE QUADRATIC FUNCTION MODELS PROJECTILE MOTION (HEIGHT VS. TIME).
- IF \(F(T) = 172\), THen \(G(T)\) couLp represenT THE VELOCITY \(G(T) = 2T\), DERIVED AS THE DERIVATIVE OF

\(F(DV.

2. EconoMics: CosT AND REVENUE FUNCTIONS

- QUADRATIC FUNCTIONS MODEL CERTAIN COST OR REVENUE SCENARIOS.
- \(G(x)\) CoOULD BE A TRANSFORMED VERSION REPRESENTING PROFIT OR LOSS, SUCH AS \(G(x) = -x"2 + &x + c\).

3. ENGINEERING: SIGNAL PROCESSING

- QUADRATIC FUNCTIONS DESCRIBE ENERGY DISTRIBUTION.
- TraNSFORMATIONS \(G(x)\) MIGHT MODEL FILTERED SIGNALS OR SYSTEM RESPONSES.



ConcLusion: INTERPRETING \(G(x)\) IN CONTEXT

THE QUESTION “WHAT Is G(x)?” INReLATION To \(F(x) = x"2\) INVITES MULTIPLE INTERPRETATIONS. \W/HETHER
CONSIDERING INVERSE FUNCTIONS, TRANSFORMATIONS, COMPOSITIONS, OR DERIVED FUNCTIONS, EACH PERSPECTIVE PROVIDES
VALUABLE INSIGHTS INTO THE NATURE OF QUADRATIC FUNCTIONS AND THEIR MODIFICATIONS.

\UNDERSTANDING THESE RELATIONSHIPS ENHANCES MATHEMATICAL LITERACY, AIDS IN SOLVING COMPLEX PROBLEMS, AND
REVEALS THE INTERCONNECTEDNESS OF FUNCTIONS IN VARIOUS CONTEXTS. WHETHER YOU'RE EXPLORING INVERSE FUNCTIONS
Like \(G(x) = \pm \sQrT{x}\), TRANSFORMATIONS SucH As \(G(x) = 2x"2 + 3\), or composiTIons Like \(G(x) =
(x*2)"2 = x"4\), THE CORE IDEA REMAINS: FUNCTIONS ARE VERSATILE TOOLS THAT CAN BE RESHAPED, RELATED, AND APPLIED
ACROSS DISCIPLINES.

Key TAKEAWAYS

- THe INvErsE oF \(F(x) = x"2\) EXISTS ONLY WITH DOMAIN RESTRICTIONS.

- TransrForMATIONS OF \(F(x)\) caN ProbuUCE A WIDE VARIETY oF \(G(x)\) FUNCTIONS.

- FUNCTION COMPOSITION PROVIDES A PATHWAY TO GENERATING COMPLEX FUNCTIONS FROM SIMPLE ONES.
- CONTEXT DETERMINES THE SPECIFIC FORM AND ROLE of \(G(x)\).

BY EXPLORING THESE DIFFERENT FACETS, LEARNERS CAN DEEPEN THEIR UNDERSTANDING OF QUADRATIC FUNCTIONS AND THEIR
MANY TRANSFORMATIONS, ENRICHING THEIR OVERALL MATHEMATICAL TOOLKIT.
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