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COURSE OUTLINE
Realvalued functions of a reaviable
Graph , Domain , Range , Inverse function
Monatricity, Max/min points
Elementan functions : Linear

, Quadratic,
Power , Exp , log frmedian

Limite & Continuity



Differential Calcula : Definition , Differentiation
rules

,
linear approximation, Optimization,

monotonicity test , 1et/gid pder conditions
Convey/concore functions
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Maryeconomic facts conbe described through a
function of one variable
· Production costa firm neuve as a function of
the quantity itproduce
· Sales ofa firm as a function of the price it
charges for its product

· Commnuption by a household as a function of
the household's total nicome

. Interestrcerving an a loan as a fincton
of time



DEF Given tur sett A and B
, a frchauffrom

AtrBideoteron f : A+ B , and a rulei
-

which to rach EA anociates a yEB , densted
f(x)
A = domain of the function

B ⑫Bacodomain of the function

note actionA ig
(8(31)

=y1 , f(x) = 44
f(x3) = y1 , f(x4) = yz



I am interested infructions n.t. A ER ,
B=R :then

I -mations on void

realude unese il
:c.Ari colled f(x)
undependentvriable R

YEB i called dependentvinable f() = 0
Ex f : R+ R , f(a) =x

2
+2x-3

farociates to
8(4) = 42 +2 . 4 - 3 = 16 +8 -32 21 7

=4 the real

IR R
number 21

⑳ f(-2) = 4 -4 -3 = - 3DB



Given f : A+R (with ASR), is greph in

(x ,y) : EA, y =f(x))
( -2, -3) EGginteJ f()

Gf is anet of poine of real numbers

I-



Itripomble to representa Tructen only through it
its expressiongroph , withoutspecifying htt67 function

gru·16] = interne3 I 1 ored numbers :
2 .9 all real umber2 -

I- Rg= [1 , 5) between 1 and

I
6
, nicluding 1,
meluding g

·
J : [1 , 6] -PIR

1
. 274 , 1

.74532
1
. 890173215df() =1 , 8(277318137=4 .9, 8(5. 57 :2 .91
. 93333
-



DEF Given two funchous g : A+ B , f : B- C.
the composita function 80g At 2 avrociates
-

to each EA the element zeC such that
z = f(g(x) Stat from >GA, opply gtox,
- g andetriu glas fThe opply↑

&to giu,se
extendO O⑭adgui garten Di

Jog con anocrate Ca
toecc A on element fog get
zmc

, f(g(n) , nethout mentoring the retB & (g(n,),



A =B = R=R , g(x) = 2x - 7 , /ft+ 42 +9S

.h(fog) (x) =y(g(x) = f(2x-7) E(2x-7) +4(2x -7) +9

f(5) =25 +20-9 =3 e = 422+43 -282 +8x - 28 72

f(1) = 1 +4 -97 -4
= 422-20x+30
-

f(1 + 3x) = (1 +3x) +4/1 +32) +g
(gof)(n) = g(f(n) =g(x) +4229)E2/42+4259) -7

7 = 2x2 +82+ 11(4x+ 3 - x2) = f(g(x) with g(x) =-
f(x) = x7 4x+3 - x2



NATURAL DOMAIN
Iffou a function,thedomain i notspecified. te but
only the expression i given , then the fiction i

11condered defined on its "natural domain that iI

f(n) = va+3
the set of rea numbers
-

x -5
for which f(x) can be evalua
ted.

f(- 6) = +3 -E Naturaldoman of f
- 6 -5 =(xER : C+370 and

8(5)= Vs x- 5+ 0 S
-

O = (UER :< - 3
,
x +5)

= [- 3 , DU(5,+a)



DEF Given af : At B, the rouge ff or Imogeoff-
-

in theret Ry =<YEB : Thereexists atleastone

x(A + . t
. f(x) =y)EB

↑

i
Y3ERg ? f(x) = Y3 , hence
Y3ERg . J(42] 244 , hene
ThERy : Rg =<42, 43 , %4)

fiRER , f(x) =x2+ 2x -3

-



Ry =? 3ERg·f(d)= -3, -3ERg- 4ER the sonce

Rg = [- 4, +0) -

condilia

En Router deterie Rg unth algebra,
-5Ax y and loonfr rolutions to the

1 : (3 -y) ↳. = O

&
D = 4-4- exymotion f(n) zyE> 22 x-3 =Y
= 16 + 4y20
+2x- 3 - 4 Ex E4

>



DEF Ginef : A+ B , fis vid do beaut-one,
or uijecd ne I orate , if for each-

24
, 22 m A withi. 12, me home f(x) + f(2).

fiR+R , f(x) =x2+ 2x-3 whot 1-to-1
The2 pages ogo

i not 1-to-1
-6 n vi not 1-to-1

# fit 1 , 73 +Ri 1-do-1
Horizontalline test : A

I realvalued function of a-

- real vonobleci 1-tr . 1 ES
-ech horizontal line forches thegroph tizer

points on unone point.



DEF A quuction J : A-<R(ACR) inoid trbe
mass trans streetly reaving if for each 2, semA-

-

with 22<2 me home

#Le-f(21) > f(22)
this i theit im- autmetly

thiewithagroph
I ↓ greph of

detering

famonotonentmetly
moreaning function



useful property : If if : A+R (AER) vi
monatore strictly increasing or monatore strectly
decrearing , then fi 1-to-1 .

That istret

monotonicity implies 1-to-
PROOF Soy Simonatore strectly moreoning . I-
want toprove that fi 1-to-n

, thatil , 32 ,
then f(x) # f(42)
Tone > #K2 · Then I case repomble
X 1 4772 7 / >22

f(ri) <f(R2) , have f(r .)) f(42) , heue
f(x) + f(x2) f(x)+f(2)



Strict monotonicity => 1 -t - 1

mit
4-

f(22)
M

⑧ fi [1 , 33-Ru 1 - 5- 1
32 because of the horizontal
f(xz- po tue test

.If(u Ti funotmonotons streetly
-I meneomy

Ivinot monoton streetly
Ji1-to-1 , but not deckeory

strietly uomotore recreasing nor decreading



DEF Foia function f : A-R, <MEAci void do
bea moximum point of f(xm) >, f(x) for-

mof lochA, #Km; f(rm)=moxf
=6-
5-I T

8 : [1 . 8] - R

3-~ f(3) = 6 , henea (M=3
= 2-

win...
6 =moxf

I CmEA i vid to bea
sim sm minimum pointit f(xm)-

f(x) TueochUEA , R #3 m

minf = f(xm)



8 : [1 , 10]+R
Xm = 10

, winf =2
x =3 , x=8 ve- both moximum

↓ printfug
moxf =7



F : IR-R
What i a mox

point In this function!
Thereexistsur⑮ moxpoint for this

si function, and
no minimumpoint
existe either.


