Rational functions

Domain, simplification, vertical and horizontal asymptotes



Rational functions

R(x) = Plx) where P(x) and Q(x) are polynomials.
O(x)
Examples:
2x+1 -2 X7

x+1, —
x—1 —  x —1

K

)

X =2x+1



Domain
(a) 2x+1 Aowacain = (— o, 1) L (], )
x—1

= K\ {1}

) X1 onain= B> ()

(c) X everyfhi, et
C k n S\;~
3 QL(_ v a\up U‘g
X _2x+1 ')\,%“'L*'\\:O

Clm«ciu S (Q\ {f., vl:_J:r/ -%F&

A

|

|

Xg— -Z’L‘(']:O 4
)/"Z.l 1'; a m’(,

I{ 1] O -2 1

i 4 A

i1t - 0
1.4"21-&( - (_’_f-_:_\)(l,z-tk -() = O
x+x-l= 0

Q:{) é: l) C:"}

{I'I/Lr n=( oy
T~~~

-1 1= 4(1)(-1) =13

-

2

<



Simplification ,,?(,,_ 3
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To simplify a rational function is to cancel the common factors, if there
are any, of the numerator and the denominator.
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Simplification
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Simplification
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Vertical asymptotes
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The vertical line x = a is a vertical asymptote of R(x) = P(x)/Q(x) if
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Vertical asymptotes
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[Online graphing tool: https://www.geogebra.org/calculator]



https://www.geogebra.org/calculator

Horizontal asymptotes
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A rational function R(x)=
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has a horizontal asymptote

only when the degree of P(x) is less than or equal to the degree of Q(x).

* If degree of P(x) is less than the degree of Q(x), then y =0 is the only

horizonal asymptote.



Horizontal asymptotes

* If P(x) and Q(x) have the same degree, then the only horizontal
asymptote is a
¢ b

where a and b are the leading coefficients of P(x) and Q(x), respectively.
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Horizontal asymptotes
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