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" e the present pager we progose to stindy of real-valuad functioes. Functionsl aoalyss
g an important cole in the applicd wicoces as well as in nathematics el These dudy b
; § o pet famifiarize with the havic concepts. principles and mecthods of functional
Dot end its applications. We will desebop stch an abotract scheme for dong caboulus 8
jeticn spoces and other infintitedimensonad spaces, and thiv b what this paper is about
WV T we will fock more corefully a1 the definition of Hmet in calculus
Rey Woribs: Functional analyss, Reakvaliad tunction. calahi, Compusite Fooction,
Lhospiml rule
uetion:
A tude £ oha asigns to cach mamber of @ nooemgty st B a unigue member of 4 set ¥
ot fnction from [ e ¥, We write the relationship hetween a member x ol 1 and the
member y of Y e £assigns 10 % s below,

Y oriy) ==as A1)

Ihe set 1D s the domais of 1 denided by [in), The members of Y ane the posaible
of £ 1 y0 €% mnd there by an s m 1) vudh that £'ing = 3o than we sy st {attabin or
nes the value v The st oF vilkaes sttined by 1 is the rumge of €
A real-vaload urcthon of & nesl variable iy & fencticer whose dommuln and mnge we
oty sibcts of the real. Although we are concemied only with real-valued fanctiogs of a real
vic in this paper. We will comir shastions where the runge of doemain, or bhoth, sre
ety of vectr spaes wie will e goometrle terminology und intuition in discumsing the
meals. we will bose Al proods an proporties and thar cameruences, Dot on - geormets e

ppuments. Henoctorth, we will i e termm real nunber 4y e and real Tine sysonymousty
ad denote both by the symbol R: abws, we will often refer 1o real sumber as & poist on e

vy
..'.'- ‘

"‘6;. A ' -

LA relagon i iy cormespondencs between @ st af ingut values and output

=2 The set of ol inputs ()1 the demain of the relaton
~ 3, The set of aBl cutputs Ly ax 1iv)) s the e of the relation,

D A function iy @ apecial tpe of refation i Which for every member of its doman (x)
sl with esactly one member of &5 cange (v of §x))

: hotkr\mtdsaMﬁnhaM&Mm%bmhimu&».m«

For every X" there s one aiwd only one value of “y" assoctsod willy that X"

3 Examples: & I you are working &t Swds Cor Wash for an houdy wage, the

Bokhip between the numbers of hown you wark sad the mliing income you carn iv 3

A
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C. Punctional Notation

1 Famctional notation is often wsed to represent functiomn.

2 Ax) is read £of x o the value of the fmction /X, ,,

3 Example: 0 104X = W < 2, then A-3) = No3) - 20 this equals <11, s0 £-3) - .
0 Composite Functions

1. Applying one fanction 10 the answer of another function is called the Compony
of Functions,

7% On) o A is read £ of g of x or the valoe of the Runction f at the viluc o1 .
Rmetion » at X,
. hwverse Functions:

L RXY v & one-toeone funcion with ordared pains of the Torm (s, ¥), It i e
fanction, £'(x), s a coe-to-one fnction with ordered pais of the form (y.x)

L To determine e inverse of a linar function, you nesd 1o darive the functig 1y
“undoes” e original function,

3. Here is a nice way of visuakzing whit bs going on Since g means o o
fand then apply g." we can think of this as feading the outpt of §ito @ and seeimy v
gt Hese i ustiation of this process

¢ Overview of u Function and I’ Inverse Function
L Consider the Tunction fix) = 2x + £ This forction mubtiples sy mumber by o
then adds 1. We know how 1o evaluate Fae L 03) = 2%3 « | <7 ft holps vo thunk 11
trmtdotming o 3 oto o 7, and £ tnesdoomms 2 S bk an 1), et
fix) » 2% & |
o~ ~ '/’"\

~—

L Now that we think of ey “acting on® nambers and transfo fhesm, W
defing the inverse of £ as the fnction tha '.,:m. et '.M" mnsionming thom
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\ }MMML_WMONMMnMc?MUn 5, oondd tahiz <3 back o -2, e
N : s do this the inverse function needs 1o subtrmct ine to any member and Gen divide o

A Therefore, the Inverse Fanction would be # gox) = (v 172 Then g(7) = L g3~
glgt 1) = 5 s0 g scoms 10 be undoing what { did at least for these three vl
i To mﬂtﬁ 1 bs the inverse of |'we must show that this & troe for sy value of 5

E 6 I oeher woeds, i must ke f1x) bck b0  for all vabies of x In the demsain of £ So.
)Y = X tmust hold foe all x in the domain of £ The way tor check this condition 15 10 sec
hthe fommols Sor g(f{x)) simplifis to v

*  Exumples of Functions s their Lmeoes
Function Inverse Funetion

4
{x) = <3x Moy =3

X2
'.,-” "2 f“‘) " 5
g\)'l’ g Jr

o Huw to Fid the Inverse Function from the Original Funetion
1 Order pairs 116 your fancthon s defioed s o st of pedered pain, sy swap the x and
valies Remember, e imverse will be a fumction only I the onginal unctem 1s one-to-one
Heverse the Operations
_ 4. First comsider @ simple example f{x) = 3a + 2 The grph of 1 s line with slope 3.
3 It passes the horizontal ling fest and doos have an imverse
k. h.d?tl we two steps required 10 esilisate £ot o mumber xo et we muliply « by 3.
en we add 2
¢. Thinking o the invere function as indog what £dud, we mast sndo thes saicps in
yorse ordet.
L The stepn requined 1o eviduite 1" sre o fiest undes the adding of 2 by sultractiog 2
e we undo multiplication by 3 by dividing by 3.
e Iherclore, )= tx -3
dgebraically - Steps for Funding the bwverse of a Function - /.
. Replace fix) by ¥ In the equation deseibing the Tusction
b Imerchamge x anst y. I other words, replace every s by oy o viee vera
. Solve for y.
d Replace y by 1'(3)
sty of Functioms and Their Tnverses
f ant bmverse b the reflection of the arignod graph over M ideminy ling

The reflection of the point (b shout the tise y = x b the poies (b

.~




Power of Kmwsededge DGE Appeoved Jowrnud Vdume : 1 dxowe NIN July o Sept 2007 INSN 2020 44y,

(R
-

’
)
:
!
!
:
;
:
.
:
)
:
:

Example:

| Suppose you lave o fimetion, i) = 5" = 2 Then @2) = 10 wnd e poln
on lhcpaﬂl ol

2 Thwe inverse of 1 muost take 10 back to 2, e, (1052 30 the poim (102,
graph ol 1. The lnverse Functhon is: 1'(x) » Ve-2

3 The point (10.2) is the reflection in the line y = x of the point (2104 1)
arpement can bo made for all points on the graphs of  and ', The gragh of |
reflection about the line y = x of the gragh of |

o [Hx)

g(x)

Limits and Continuity:

We have scen that the investigation of Timits und cortinuity can be sunplificd by -
given function as the resill of addition, subtraction, multiplication. and dis ki
functions. Another operation useful In this conmection s composition of 1o
substitgion of one function mto another.

We can e these mathemutical finctions W detennine the conteo i
fancthon. Thees s L-hospltal rule, which bs very popular in this regand, Further <ol
Induction, differentation, integration can be used 1 solve the variom types of probicm
the spoce.

(ne of owr objectives b W develop rigivomly the Coneepts of it conn

differentiability, und integrabaliny, which you havie seen i cabedlus. To do this o
botser understanding of the real sumbers than i provided in calenlus.
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,m pipose of this sccron i & devedop this undenstinding. Since the wiliry of the
poepts inttodduced here will ot become apparent until we are well into the study of Tenis
ul comtinty, you should reserve jiddgment on their vilue antll they are apphed. As this
oS, you shoulld reread the applicable party of this section This apphes apecially W the
oaeept of an open covering and 1o the Heing-Beorel and Bobomo Wererstens Sioceems.
h will seem mysienows o lirst
Weasume tat you are limikar with the geometric ingrpretation of the reai mamben
pomnts on a fine. We will not prove that this interpeetation b kegitimate, Sor two mmans
(1) The prool fespuises an excursion o the foundutions of Euclidenn geometry.
A2 Alihough we will ise geometric terminology and inuiticn in dcinsing the meals,
e will base all proofh on properties ind their comseguences. ot on gEameric avguments
peeforth, we will use the termms real namber system and read fine synonymoudy and denile
o By the symbol R abwo, we will often refer 1o a reisl number as & peint on the real line

Conclusion:
‘ This ®e need arises for developing calculis in more general spoces than R
Although we have ondy ¢comidered cxamples, probéenm requinng caleutus n infinite-
cnsional spoces arwe front many applications md from vanious disciplines such
ecomomics., moeriing, phy sics, and 30 on. Mathomaticum chnervid tha diffrent probloms
ftom varied felds often have telated featores and properties This foct was wed Kir an
ive unifying spproach wwands soch problems Heree the advantage of an abstrat
i that #t concentintes on the cential Bacty, 0 that thewe it besome Sewrty

visible and one's attention is not distirbed by mmporiau detais
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