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¥l inear Rational Function
¥Simple Rational Function
¥Standard Form
¥inequality




Linear Rational Function

Rational Function

_9(x)
" " hix)

whereg(x) ankl(x) are polynomials

Linear Rational Function
ax+b
cx+d

y = (ad" bc! O, c! 0)

In the case ofd! bc=0

32Dt azck b=dk 1 y=FTK oL constant
c d cx+d

In the case af =0

a
: _ X+— . - - 2
y r 3 - Linear function



Function

The Simplest Rational Function

y= ~ ¥Two variables angersely proportional.

¥The horizontal asymptot¥ 0 / the vertical asyypfdte is
¥The graph is aquilateral hyperhola

asymptote




=Wlaleiile]gi vV = (ax+b)/(cx+d)

Change to the standard form y| |
"\
4 cx+d |

_____________________________________

¥The vertical asymptot& sp
the horizontal asymptote3s

¥ The domain i8! p . the range &



3x -6

Example 1lllustate the rational funglzieni1
: X =
' (1)[Step 1Convert the function to the standard form.

(2)[Step 2Find the horizontal and vertical asymptotes.

(3)[Step 3Find the x-intercept and y-intercept.
(4)[Step 4lllustrate the graph.

Ans
(1) By rearranging, it becomes
y:3x! 3! 3:3! 3
x!1 x!1

(2) The horizontal asymptote+s3
The vertical asymptots is1

(3) By putting =0 , the x-intercept?s
By puttink =0 , the y-intercgpt &

(4) See the right figure

_____________________________




Example 2Solve the following inequality 3x! 6, | X +6

We utilize the result of Example 1.

|
The cross points of = 3X|’ 0 and
y=!x+6 are X'1
"6 ="x+6 ! 3x"6=(X"1D(" x+6)

x" 1
I xX(x"4)=0 ! x=0, x=4

From the figure and the cross points.
we have (| X<l 4! X




Exercise

_________________________________________________________________________________________________________________________________

>X+1

Pause the video and solve the problem.



Answer to the Exercise

x+1 2
Ans. ¥We consider two functiops 1" 1+1 y =antl
X — X —

¥The horizontal asymptote and vertical asymptote
of the former are=1 ardl ,

respectively. Y
HEéhe x- and y-intercepts of the former are g) — ............ _
x=-1 and —1 , respectively. S/

¥The x- and the y-intercepts of the latter are

__________________________________________________

x=-1 apcl , respectively. o
¥The cross-points are i1 2 X
x—+i=x+1 o (x+D)(x=2)=0 - x=-1, 2 ’
x_

Haom the figure, the solution is
x<-1 1<x<2 8
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¥lirrational Functions
¥Standard Form
¥Inequality




Irrational Function

Irrational Function

¥There is no rigorous definition of irrational function.

¥We can say that irrational function is the one that cannot be w
the quotient of two polynomials (but this definition is not used.

¥Customary, a functionch include variables in thésrcalled
anirrational function

Example R y = Jx

U
1
1




____ Functon DEREN

Fundamental Form

y=Jax

y y
N - Na T '
.10 }x | O‘ 1I X
Domain x <0 Domainx = 0
Range y=0 Range V=0
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Function Jax+b +g

Change to the standard form

y=+ax+b+q

= y=\a(x-p)+q ¥
Range

y=4q

y=+a(x-p)+q

That wasnOt so hard!
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Equation and Inequality

' Example 3Answer the following questions
(1) lllustrate the graphs of the fungfieng2 — x y = and /2

(2) Solve the equation /> _ . _ _, 4 \/5
(3) Solve the inequality /2 — x = —x ++/2

ANS. (1) See the right figure

(2) V23 =—x+42 o 2-x=(-x+42]
Sx(x=242+1)=0 - x=0, 242 -1
From the figure, the root is anty O

(3) From (1) and (2), we h@ve x < 2

[Note] We must check that the obtained roq;s_-—”’ "2 oot
really satisfy the equation. T 13




Exercise

Pause the video and solve the problem.
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Answer to the Exercise

Ans.
¥We consider two functigns/x + 2 Y =ahd

¥The x- and the y-intercepts of the former
are x=-2 ang=+2 , respectively.

¥The cross-points of these functions are

Jx+2=x . x+2=x"

S+ D(x-2)=0 cox=-1, x=2

Onlyx = 2 satisfies this condition.

¥From the figure, the solution is
—-2=x<2
(Note the boundaries.)




