(1.2) Mathematco\l Models

A C_or\'a\og of Essenthal Functions
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A\gebvo{\c Now - A\gebvo«'\c
function function

are functions constructed from polynomials using
algebraic operations (such as +, —, X, =+, kY, )

starting with polynomials.
& POTY (2) Exponential : a”*, e”,

(1) Polynomial (constant, linear, quadratic, cubic)
(3) Logarithmic : log,(x), In(x)

1
(2) Power x% : x™ xn = {/x (root), x™™

x*—16x2
x+1

Move examples oy x*- + (x—2)¥xF1
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(3) Rational :

() Trigonometric: sin(x), cos(x), ...



A function f(x) is called a polynomial if

— n n-1 4 ...
O = apx™ + ap_ X" + -+ ax + agg— constant

SN

Leo d'wxg coefficient coefficients X s a variable

Exaw\P\es

n: wow - V\egq‘\"\ve ‘\V\‘\‘egev
2

() f(x) =x>+=x%+1 ’sapolynomial

Ay, An_1,--,a1,09 ER 3
Domawn of f(x) = R = (—o0, c0), deq.( f(x)) =
Degree of the polynomial = n. (2) g(x) =+/x +2x71 4+ x?/3

s wot a Po\ymow\‘\a\
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f(x) =ax?+bx +c Deq. f(x) =

f(x)=ax+b
f(x)=ax3+bx*+cx+d
Deq. f(x) = z
Dov?o(m = Deg. fe) =
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Romge= Doma’n = /
T ’ Romge: 7 ]
A\Sebva'\c function :



Examp\es

@

5

-————— —

n = is even,
ex.x?, x* x8

2

ower function

-2 -1 8] 1

Domaw=

Romge =

fx)= .....

= — is a function of the from f(x) =x2,

a s aconstant j

we have 3cases:

n =isodd, ex.x', x

a = n ( +ve integer example: x?, x2, x>, )

3 45

; X
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Poman=

Romge =



1 11 ;\ Root

@ a=— ( +ve integer example: x2, x3, ...) ‘
n function
nis even ex: \/x nis odd ex: i/x
Domawn = Poma'n=

Romge = Rawge =

3

DR. Rola Asaad Hijazi



1 1 @ \
@ a=—m"n (example: ;,—, vec_‘\onc_a\

X
nis even ex: i , 1 1 s
"2 nisoddex: — - 3%
X
Domain = Doman =
Ronge = Ronge =
| |
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RationalFrctions &

A rational function is a ratio of two
polynomial functions:

p(x) The Doman of the rational function:

f(x)=m: q(x) #0 Df = {x € R: q(x) # 0}
= R — {zeros of q(x)}
EXQW\P\@S Exaw\p\e
3x+3 1 2yh _ 52
_ 2 X x4+ 1
@ S x ,x,5x +3x+5 f(x) = =
are o\l ... ..i e
Df ==
@ 3Vx+2 [3x+2
x+2 ' 5x
o L g
8
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?‘\SQbmt Fuvxc\'\ovx; =

Are functions constructed from polynomials using
algebraic operations (X, +,+~,V  ...)

Examples v e S S
’ x+\/§ ’

- .

== Rational, Power, Polynomanls v OV\OM ‘\’V\C
ave also a\gebvo«'\c functions 9 : =

3 U—V\C‘\"\QV\S '

See Appendix D.
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2 EXPO“.QW\-.‘Q\ are of the form of f(x) = a*,
aisabase>0,a # 1.

E  Functions 3

1 X
—_ X —_ X = | —
@ a>1, y=2%y=e @ O<a<l, vy (2)
3 3
5 2
o = 0
0<a<l
=2 1 [u] q 2
-
-1
D . Doma\n=
omo\nw= R -
Ro«vxge= ange=

\vxcveas‘mg ov Decveo«s'mg

\vxcveo«s'mg ov decveas‘w\g 1 N
evewn or 0dad ¢

evewn or 0dd ¢
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f(x) =logex <>

4 )

C sS40l Ccoal
The power to which The base a s
we vase a to ge‘\' X a *ve constant #= 1

note

@ y =1log,x =Inx
-1 a

log functions are the inverse
functions of the exponential

functions.
@ log,1 = - Domawn= lncreasing ov decreasng?
log, a = - Ronge= evew or odd ¢
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EXQW\P\Q 4 Classify the following functions as one of the
types of functions that we have discussed.

(DFE) =55 e
(Qglx) = x>
@R =17F e

(Du(t) =1 —t+5t%

Exevcise 2

(Dy=n*
(2)y =x™ e T

(3)y =tant — COSt  .iiiiiiiiii
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