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ABSTRACT 

 

Thel exponentiall functionl asl al numericall conceptl assumesl al significantl partl inl thel corpusl ofl numericall 

information,l howeverl tragicallyl understudiesl havel issuesl gettingl al handlel onl it.l Thisl paperl concentratesl 

onl thel instancesl ofl exponentiall functionl applicationl inl al certifiablel setting.l Thel areal ofl anyl exponentiall 

functionl isl thel setl ofl everyl genuinel number.l Anl exponentiall functionl hasl nol upwardl asymptote.l Eachl 

exponentiall functionl hasl onel levell asymptote.l Thel chartl ofl anyl exponentiall functionl isl eitherl expandingl orl 

diminishing. 

Keywords:l mathematicall modeling,l exponentiall function,l real,l functionall knowledge. 

INTRODUCTION 

Exponentiall functionsl arel hardl tol graspl byl students.l Furthermore,l thisl kindl ofl functionl isl thel foundationl ofl 

mathl andl differentiall conditionsl andl bunchesl ofl normall andl sociall peculiaritiesl couldl bel madel sensel ofl throughl 

thel modelsl inl viewl ofl exponentiall functions.l Atl last,l thel incrediblel significancel ofl informationl aboutl exponentiall 

functionsl canl bel madel sensel ofl asl "Thel bestl inadequacyl ofl humanityl isl ourl powerlessnessl tol figurel outl thel 

exponentiall function".l Barlettl additionallyl contendsl thatl despitel thel factl thatl thel developmentl isl thel underpinningl 

ofl ourl civilizationl successl inl thel feelingl ofl business,l economyl orl innovation,l thisl pointl isn'tl sufficientlyl 

addressedl inl thel numericall andl physicall sciencel training.l Thel cyclesl ofl developmentl arel overwhelmingl inl ourl 

regularl dailyl existence,l andl sciencel ofl developmentl isl arithmeticl ofl thel exponentiall function.l Itl isl criticall tol 

comprehendl thel exponentiall developmentl sincel thatl wouldl makel usl readyl tol assessl numerousl circumstancesl 

concerningl development [1]. 

 

EXPONENTIALlFUNCTION 

 

Thel exponentiall functionl isl al kindl ofl numericall functionl whichl arel usefull inl trackingl downl thel developmentl orl 

rotl ofl populace,l cash,l cost,l andl sol forthl thatl arel developingl orl rotl exponentially.l Jonathanl wasl perusingl al newsl 

storyl onl thel mostl recentl explorationl madel onl bacteriall development.l Hel readl thatl anl investigationl wasl ledl withl 

onel bacterium.l Afterl thel mainl hour,l thel bacteriuml multipliedl itselfl andl wasl twol inl number.l Afterl thel 

subsequentl hour,l thel numberl wasl four.l Atl eachl hourl thel quantityl ofl microscopicl organismsl wasl expanding.l Hel 

figuringl wouldl bel thel quantityl ofl microscopicl organismsl followingl 100l hoursl assumingl thatl thisl examplel 

proceeds.l Atl thel pointl whenl hel gotl somel informationl aboutl al similarl thel responsel hel gotl wasl thel conceptl ofl 

anl exponentiall function [2]. 

 

Whatl isl Exponentiall Function? 

 

Exponentiall function,l asl itsl namel proposes,l includesl examples.l Yet,l notel that,l anl exponentiall functionl hasl al 

steadyl asl itsl basel andl al variablel asl itsl typel yetl notl thel alternatel wayl roundl (inl thel eventl thatl al functionl hasl 

al variablel howeverl thel basel andl al consistentl asl thel examplel thenl itl seemsl tol bel al powerl functionl yetl notl anl 

exponentiall function).l Anl exponentiall functionl canl bel inl onel ofl thel accompanyingl structures [3]. 

 

Exponentiall Functionl Definition 

 

Inl science,l anl exponentiall functionl isl al functionl ofl structurel fl (x)l =l hatchet,l wherel "x"l isl al variablel andl "a"l 

willl bel al steadyl whichl isl knownl asl thel foundationl ofl thel functionl andl itl oughtl tol bel morel noteworthyl thanl 0. 
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ExponentiallFunctionlExamples 

 

Herel arel somel examplesl ofl exponentiall function [4]. 

 

f(x)l =l 2
x
 

f(x)l =l (1/2)
x
 

f(x)l =l 3e
2x

 

f(x)l =l 4l (3)
-0.5x

 

 

Exponentiall Functionl Formula 

 

Al basicl exponentiall function,l froml itsl definition,l isl ofl thel forml f(x)l =l b
x
,l wherel 'b'l isl al constantl andl 'x'l isl al 

variable.l Onel ofl thel popularl exponentiall functionsl isl f(x)l =l e
x
,l wherel 'e'l isl "Euler'sl number"l andl el =l 2.718...l 

Ifl wel extendl thel possibilitiesl ofl differentl exponentiall functions,l anl exponentiall functionl mayl involvel al constantl 

asl al multiplel ofl thel variablel inl itsl power.l i.e.,l anl exponentiall functionl canl alsol bel ofl thel forml f(x)l =l e
kx

.l 

Further,l itl canl alsol bel ofl thel forml f(x)l =l pl e
kx

,l wherel 'p'l isl al constant [5].l  

 

Thus,l anl exponentiall functionl canl bel inl onel ofl thel followingl forms. 

 

f(x)l =l b
x
 

l l f(x)l =l ab
x
 

l l l l f(x)l =l abc
x
 

f(x)l =l e
x
 

l f(x)l =l e
kx

 

l l l l f(x)l =l pl e
kx

 

 

Here,l apartl froml 'x'l alll otherl lettersl arel constants,l 'x'l isl al variable,l andl f(x)l isl anl exponentiall functionl inl termsl 

ofl x.l Also,l notel thatl thel basel inl eachl exponentiall functionl mustl bel al positivel number.l i.e.,l inl thel abovel 

functions,l bl >l 0l andl el >l 0.l Also,l bl shouldl notl bel equall tol 1l (ifl bl =l 1,l thenl thel functionl f(x)l =l bxl becomesl 

f(x)l =l 1l andl inl thisl case,l thel functionl isl linearl butl NOTl exponential). 

 

Thel exponentiall functionl arisesl wheneverl al quantity'sl valuel increasesl inl exponentiall growthl andl decreasesl inl 

exponentiall decay.l Somel morel differencesl betweenl exponentiall growthl andl decayl alongl withl theirl formulasl inl 

thel followingl tablel arel given [6] : 

 

 

https://www.cuemath.com/numbers/eulers-number/
https://www.cuemath.com/calculus/linear-functions/
https://www.cuemath.com/exponential-growth-formula/
https://www.cuemath.com/exponential-decay-formula/
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Exponentiall Growth Exponentiall Decay 

Inl exponentiall growth,l al quantityl slowlyl 

increasesl inl thel beginningl andl thenl itl increasesl 

rapidly. 

Inl exponentiall decay,l al quantityl 

decreasesl veryl rapidlyl inl thel beginning,l 

andl thenl itl decreasesl slowly. 

Thel exponentiall growthl formulasl arel usedl tol 

modell populationl growth,l tol modell compoundl 

interest,l tol findl doublingl time,l etc 

Thel exponentiall decayl isl helpfull tol 

modell populationl decay,l tol findl half-life,l 

etc. 

Thel graphl ofl thel functionl inl exponentiall growthl 

isl increasing. 

Thel graphl ofl thel functionl inl exponentiall 

growthl isl decreasing. 

Inl exponentiall growth,l thel functionl canl bel ofl 

thel form: 

f(x)l =l ab
x
,l wherel bl >l 1. 

f(x)l =l al (1l +l r)x 

Pl =l P0l e
kl t

 

Here,l bl =l 1l +l rl ≈l e
k.
 

Inl exponentiall decay,l thel functionl canl 

bel ofl thel form: 

f(x)l =l ab
x
,l wherel 0l <l bl <l 1. 

f(x)l =l al (1l -l r)x 

Pl =l P0l e
-kl t

 

Here,l bl =l 1l -l rl ≈l e
-l k.

 

 

Inl thel abovel formulas, 

 

al (or)l P0l =l Initiall value 

rl =l Ratel ofl growth 

kl =l constantl ofl proportionality 

xl (or)l tl =l timel (timel canl bel inl years,l days,l (or)l months.l Whateverl wel arel usingl shouldl bel consistentl 

throughoutl thel problem). 

 

Exponentiall Functionl Graph 

 

Wel canl understandl thel processl ofl graphingl exponentiall functionl byl takingl somel examples.l Letl usl graphl twol 

functionsl f(x)l =l 2
x
l andl g(x)l =l (1/2)

x
.l Tol graphl eachl ofl thesel functions,l wel willl constructl al tablel ofl valuesl 

withl somel randoml valuesl ofl x,l plotl thel pointsl onl thel graph,l connectl theml byl al curve,l andl extendl thel curvel 

onl bothl ends.l Thel processl ofl graphingl exponentiall functionl canl bel learnedl inl detaill byl clickingl here [7]. 

 

Herel isl thel tablel ofl valuesl thatl arel usedl tol graphl thel exponentiall functionl f(x)l =l 2
x.
 

 

Herel isl thel tablel ofl valuesl thatl arel usedl tol graphl thel exponentiall functionl g(x)l =l (1/2)
x. 

 

https://www.cuemath.com/commercial-math/rate-definition/
https://www.cuemath.com/commercial-math/constant-of-proportionality/
https://www.cuemath.com/calculus/graphing-functions/
https://www.cuemath.com/calculus/exponential-graph/
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Note:l Froml thel abovel twol graphs,l wel canl seel thatl f(x)l =l 2
xl 

isl increasingl whereasl g(x)l =l (1/2)
xl 

isl decreasing.l 

Thus,l thel graphl ofl exponentiall functionl f(x)l =l b
x
. 

increasesl whenl bl >l 1 

decreasesl whenl 0l <l bl <l 1 

 

Exponentiall Functionl Asymptotes 

 

Thel exponentiall functionl hasl nol upwardl asymptotel asl thel functionl isl consistentlyl expanding/diminishing.l 

However,l itl hasl al flatl asymptote.l Thel conditionl ofl levell asymptotel ofl anl exponentiall functionl f(x)l =l abxl +l cl 

isl generallyl yl =l c.l i.e.,l itl isl onlyl "yl =l consistentl beingl addedl tol thel examplel partl ofl thel function".l Inl thel 

overl twol chartsl (ofl f(x)l =l 2xl andl g(x)l =l (1/2)x),l wel canl seel thatl thel levell asymptotel isl yl =l 0l asl nothingl isl 

beingl addedl tol thel typel partl inl bothl thel functions.l Accordingly, 

 

Anlexponentiall functionl neverlhasl anl upwardl asymptote. 

 

Thellevell asymptotel ofl anl exponentiall functionl f(x)l =l abxl +l cl isl yl =l c. 

 

SpacelandlRangeloflExponentiallFunction 

 

Wel knowl thatl thel spacel ofl al functionl yl =l f(x)l isl thel setl ofl everyl x-esteeml (inputs)l wherel itl tendsl tol bel 

processedl andl thel reachl isl thel setl ofl alll y-valuesl (yields)l ofl thel function.l Froml thel diagramsl ofl f(x)l =l 2xl andl 

g(x)l =l (1/2)xl inl thel pastl segment,l wel canl seel thatl anl exponentiall functionl canl bel registeredl atl alll upsidesl ofl 

x.l Hence,l thel spacel ofl anl exponentiall functionl isl thel setl ofl everyl genuinel numberl (or)l (-l ∞,l ∞).l Thel scopel ofl 

anl exponentiall functionl notl entirelyl setl inl stonel byl thel evenl asymptotel ofl thel chart,l say,l yl =l d,l andl byl seeingl 

whetherl thel chartl isl abovel yl =l dl orl underneathl yl =l d.l Consequently,l forl anl exponentiall functionl f(x)l =l abx, 

 

Spacel isl thel setl ofl everyl genuinel numberl (or)l (-l ∞,l ∞). 

Rangel isl f(x)l >l dl ifl al >l 0l andl f(x)l <l dl ifl al <l 0. 

Tol comprehendl this,l youl canl seel thel modell underneath. 

 

 
 

Exponentiall Series 

 

Thel reall exponentiall functionl canl bel commonlyl definedl byl thel followingl powerl series, 

exl =l Σnl =l 0
∞
l l x

n
/n!l =l 1l +l (x/1)l +l (x

2
/2)l +l (x

3
/6)l +l ... 

 

Expansionl ofl somel otherl exponentiall functionsl arel givenl asl shownl below, 

el =l Σnl =l 0
∞l 

1
n
/n!l =l 1l +l (1/1)l +l (1/2)l +l (1/6)l +l ... 

e
-1

l =l Σnl =l 0
∞
l (-1)

n
/n!l =l 1l -l (1/1)l +l (1/2)l -l (1/6)l +l ... 
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Exponentiall Functionl Rules 

 

Thel rulesl ofl exponentiall functionl arel asl samel asl thatl ofl rulesl ofl exponents.l Herel arel somel rulesl ofl exponents. 

 

Lawl ofl Zerol Exponent:l a
0
l =l 1 

Lawl ofl Product:l a
m
l ×l a

n
l =l a

m+n
 

Lawl ofl Quotient:l a
m

/a
n
l =l a

m-n
 

Lawl ofl Powerl ofl al Power:l (a
m
)

n
l =l a

mn
 

Lawl ofl Powerl ofl al Product:l (ab)
m
l =l a

m
b

m
 

Lawl ofl Powerl ofl al Quotient:l (a/b)
m

l =l a
m
/b

m
 

Lawl ofl Negativel Exponent:l a
-m

l =l 1/a
m

 

 

Apartl froml these,l wel sometimesl needl tol usel thel conversionl formulal ofl logarithmicl forml tol exponentiall forml 

whichl is [8]: 

 

b
x
l =l al ⇔l logb

l a
l =l x 

 

Equalityl Propertyl ofl Exponentiall Function 

 

Accordingl tol thel equalityl propertyl ofl exponentiall function,l ifl twol exponentiall functionsl ofl thel samel basesl arel 

thel same,l thenl theirl exponentsl arel alsol thel same.l i.e., 

 

b
x1

l =l b
x2

l ⇔l x
1
l =l x

2
 

 

ExponentiallFunctionlDerivative 

 

Herel arel thel formulasl froml differentiationl thatl arel usedl tol findl thel derivativel ofl exponentiall function. 

 

d/dxl (e
x
)l =l e

x
 

d/dxl (a
x
)l =l a

x
l·llnla. 

 

Integrationl ofl Exponentiall Function 

 

Herel arel thel formulasl froml integrationl thatl arel usedl tol findl thel integrall ofl exponentiall function. 

 

∫l exl d
x
l =l e

x
l +l C 

∫l axl d
x
l =l a

x
l /l (lnl a)l +l C 

 

CONCLUSION 

Describedl modelsl startl withl al complicatedl genuinel circumstancel wherel inl thel firstl placel itl wasl notl clearl whichl 

sortl ofl numericall techniquesl oughtl tol bel executed.l Thel utilizationl ofl innovationl permitsl tol investigate,l picturel 

andl computel promptsl thel numericall arrangementsl ofl thisl presentl realityl issue.l Onel ofl thel difficultiesl ofl 

contemporaryl numericall instructionl isl tol makel thel informationl onl understudiesl pertinentl andl appropriatel forl thel 

requestsl ofl thel contemporaryl society.l Whilel noticingl thel presentedl issue,l thel introducedl concentratel onl spansl 

thel instructivel hypotheticall examinationl andl practice.l Inl thel fieldl ofl informativel viewpointsl ofl numericall 

demonstrating,l itl addressedl thel significantl inquiriesl concerningl studyl halll guidelinesl happeningl inl thel homeroom,l 

whichl isl thoughtl ofl asl onel ofl vitall issuel ofl thel numericall displayingl processesl applicationl inl schooling.l Thel 

numericall substance,l forl example,l thel exponentiall functionl hasl anl extraordinaryl significancel inl truel applicationl 

sincel thel associationl withl variousl fieldsl ofl dailyl existencel andl sciencesl isl clear,l likel science,l science,l 

innovation,l physicall science,l measurements,l designing,l telecom,l climate,l economy,l etc.l Dominatingl suchl al pointl 

duringl secondaryl schooll trainingl oughtl tol bel perceivedl asl anl interestl ofl contemporaryl society.l  

https://www.cuemath.com/algebra/exponent-rules/
https://www.cuemath.com/algebra/logarithms/
https://www.cuemath.com/derivative-formula/
https://www.cuemath.com/calculus/integration/
https://www.cuemath.com/calculus/integral/


EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045 

Volume 7, Issue 2, July-December, 2018, Impact Factor: 5.147 Available online at: www.eduzonejournal.com  

21 

REFERENCES 

[1]. Bartlett,l A.l (1976).l Thel Exponentiall Function-Partl I.l Thel Physicsl Teacher,l 14,l 393-401. 

[2]. Budinski,l N.l &l Subramaniam,l S.l (2013).l Тhel Firstl Derivativel ofl Exponentiall Functionl withl thel „Whitel 

Box/Blackl Boxl “Principlel andl Observationl withl GeoGebra.l Europeanl Journall ofl Contemporaryl Education,l 

4(2),l 81-87.l  

[3]. Budinski,l N.l (2011).l Rihteroval skalal kaol logaritamskil modell ul GeoGebri,l Inl Takačil Đ.l (ed),l Internationall 

GeoGebral Conferencel forl Southeastl Europe,l Novil Sad,l 15-16.l Januar,l DMI,l Prirodnol matematičkil fakultetl ul 

Novoml Sadu,l 2011,l Зборникl радова,l 69-77. 

[4]. Budinski,l N.l (2013a).l Inroductionl tol thel functionl propertiesl withl Geogebral andl real-worldl examples.l 

Mathematicsl andl applications,l (pp.55-60).l Mathematicall facultyl ofl Belgrade,l Universityl ofl Belgrade.l  

[5]. Budinski,l N.l (2013b).l Posibilitiesl forl improvingl functionall knowledgel ofl studentsl applyingl modelingl andl 

heuristicl reasoningl inl teachingl mathematics.l Teachingl inovations,l 26,l 123-134.l  

[6]. Cai,l J.,l Cirillo,l M.,l Pelesko,l J.l A.,l Borromeol Ferri,l R.,l Borba,l M.,l Geiger,l V.,l Stillman,l G.,l English,l L.l D.,l 

Wake,l G.,l Kaiser,l G.,l andl Kwon,l O.l N.l (2014).l Mathematicall modelingl inl schooll education:l mathematical,l 

cognitive,l curricular,l instructionall andl teacherl educationl perspectives.l Inl Liljedahl,l P.l etl al,l (Eds.)l 

Proceedingsl ofl thel Jointl Meetingl ofl PMEl 38l andl PMENAl 36,l PME-NA,l Vancouver,l Canadal (pp.l 145-172). 

[7]. Castilo-Garsow,l C.l (2013).l Thel rolel ofl multiplel modelingl perspectivesl inl students’l learningl ofl exponentiall 

growth,l Mathematicall biosciencesl andl engineeringl 10(5-6),l 1437-1453. 

[8]. Ganter,l S.,l &l Baker,l W.l (2004).l Curriculiml foundationl project:l Voicesl ofl thel Partnerl Disciplines,l 

Mathematicall Associationl ofl America’sl Committeel onl thel Undergraduatel Programl inl Mathematicsl (CUPM).l 

Preparedl withl supportl froml thel Nationall Sciencel Foundationl andl froml thel Calculusl Consortiuml forl Higherl 

Education. 


