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Inverse Functions dusal) J) g2l (1-2)
sl il pdd) cfia 1) T () dpase A fx) DAl 68 >
= 2.1 dg ki - (Y e Basly Ak aie ANl daie g adaliy 88l JS G (gf) gl sl g Al & f(x) A (1
g(%x) dad a5 (x) e 0 ¢ f(g(0) =2 (2
f(x) el il (x) o 01 g(f(2)) = x
e The function f(x) has an Inverse function f~*(x) If the following two conditions are met:
1) It’s one-to-one (every horizontal line intersects the curve of the function at one point at most)
2) f(gx))=x , forall x € domain of g(x)
g(fx))=x , forall x € domainof f(x)
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aalgl aly ) AN LAl Sk Y sa ) al s Cuand Y Bkl ) Sy f71(x) Ao Aha f(x) A0

(f(x) = apal GugSaal) o) Al glia o) %g@ymj‘f(x)gmuug@ FLH(x) 3a0) & aie »

) e Sy o]t e

f® f®
e The symbol f~!(x) means the inverse of f(x),but it does not mean % ( The reciprocal of the function
or the multiplicative inverse of f(x) ), where L= [f(x)]"! , and = Fl(x) # L
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fx)
dansall J)gdl) Gailad e v

FHx) A gaa = f(x) A Jlaa (1
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@) =x (ST @) R 9)
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e Properties of Inverse Functions:

1) Domain of the function f(x) = Range of the function f (%) " If f@)=b , then f-i(b)=a

Range of the function f(x) = Domain of the function f~*(x) er

2) (for all values of (x) in the domain of f ) s f _1( f(x)=x

(for all values of (x) in the domainof /') , f(f'(x))=x

3) The graph of the function and its inverse is symmetric about (y = x)

4) If (f) does not intersect for example the line y = 3, then f ~1(x) is not defined at ;c’= 3
5) To find the constraints on the inverse function, we must find the range of the original function
6) To find the point of intersection between f and its inverse f~! , if any, we can solve as follows:

1) fx)=f"® 2) fx)=x 3) flo)=x

[T B -, EP

aaf gl aaly Gl gd e (e ST L S 1A hually Al g gbaas Ty o dal gt ) g AdJal) CuilS 13) La 48 jaal

1 Adse Al gl ih Adbliia gl By e il ¢ [, b] Abala () 'cils ]

Al gl aal g J1gd A Jua) Adak Jga Allilatia 433 i) JI gall

F(=x) = —f(x) o3&l Jisd

e by o ugSaa lgd 058 B9 ¢ R Ao 2al gl aal g J)ge Cd (A ¢ () Joa Alilalia dsa 5300 J) gl

f(=x) = f(x) (a3 4 g3 Jisu

Lo d¥gdm gV 4 Ja¥) Al Jga gl () Jon Allilaia AJal) ol 13)

e Notes:

To find out if the function is one to one algebraically we set the function to zero, if it has more than zero
then it is not one to one

If (f) is continuous [a, b] , and it is increasing or decreasing, then it has an inverse function f !
The odd functions are symmetric about the origin and are one-to-one functions
Odd functions verify f(—x) = —f(x)

Even functions are symmetric about (y) , which are not one-to-one functions on R , and may have an
inverse over a given interval

Even functions verify f(—x) = f(x)

If the function is not symmetric about (y) or about the origin then it is neither even nor odd
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Find the Inverse function of f(x) =x3 -2 ? Cf(x) = x3 — 2 Al GugSna 2y (1w
-
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=32 2 (7
14
v
/ f
r
Fa
v
4 ' 4 A pl 4
rd
e
e
7
I
7 2
//
i f(x):xa—l
v
s
4 s
7
7

Show that g(f(x)) =x and f(g(x)) =x forallx Sx et f(g(x)) =x &y « g(f(x)) =x & om 2o

A f=x°, g =1

B0 1, g =15

Ly Lotia g Aeasal) A1al) an a5 (2n) f an) g Ll (61) Lpease A1 DA (S 13) La d3a (B
Determine whether the function has an Inverse (is one-to-one), If so, find the Inverse and graph it?
fo) =23 +4 EEEEEREEE|

f(x)

il I

Determine whether the function is one-to-one? faa) gl aa g ANl LS 1) L 33s (4om

fx)=x°>-1
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Determine whether the function is one-to-one? faa) gl aa g ANl LS 1Y) L 33s (5 m

fx)=x*-2x-1

il ) 5 AeaSad) A1) 2 28 ) o ) g ADJAl) IS 13) La dda (60w
Determine if the function is one-to-one then find the inverse function and graph?

f(x):m [ 1 1 4 [ [ 1 I ‘/.,/.
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Use the given graph to graph the Inverse function? Ll dpual) Al Sl Abl) Sl Ak (7
_ 4+
£ @ *
1
24
L T — » ¥
—i -2 | 2 4
e
f
-4H
Determine which function has an Inverse function ? $4ouse A3 Lgd 2 g Al AN 3 (8
A) f(x)=vVxz+3 B) f(x)=x3-1
€)° Flxy=12 D) f(x)=x*-9
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S0 pual) ANl Ay Jad) ¢ 9 Badacal) Adfal) b da (Apese Ay DAl & Gl bl (9
Assume that the function has an Inverse, Without solving for the Inverse, find the indicated function values?
fX)=x3+4x-1
A) -1

B) f'(4)

fX)=x3+2x+1
Ay f=1(1)

B) f7'(13)

f(x) =/x3+2x+4
A @

B)- fri(2)

4N B L) Aaua G 7 ) s Adla f A G (i 3 (100
Assume that f has an inverse function, explain why the following statement is true ?

x> 0 pd aaex 9 fr1AN Jaa Gy > 0 2 JS 9 f Al s2a S 1Y) (A

If the range of the function f is all values of y > 0, then the domain of the function f~1 is all values of x > 0 ?

¢ (b, @) Aail Gadaiw f~1 QAL bl Jial Gl ¢ (@, b) Al ey £ Al L) Jhaal oS ) (B
If the graph of function f includes the point (a, b) , then the graph of f~! includes the point (b, a) ?

¢ x = 3 e djae Cud F1(x) OY y = 3 adiieaal) adaly Y f DAL L) Sl oS0 (C
If the graph of the function f does not intersect the line y = 3 then f~1(x) is not defined at x = 3 ?
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i gSaal) A31AN Jia ccls Ja 29 caal ol aa) g Adlal) CuilS 13) La a3 ¢ 8 Al il aladiuly (110w
Using an approximate graph, determine whether the function is one-to-one and, if so, graph the inverse function?

f)

&

O
+|"‘
[ury

N

(S8e) 2330 Jlaa and Apuse A1a 392 g pogda Ganaii AU ALY
The following exercises involve inverse functions on restricted domains
2
. . x)=x“ , x=20 ii .
Tl uddiall WIS Jha g liaslada olddla f(x) O pas (1204
gx)=+vx , x>0

2
x)=x* , x=0 .
f@x are inverse functions. Graph both functions?

gx)=+vVx , x>0

Show that {

S P 7| E S L —

Z
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fX)=x*-1 , x>0
gx)=vx+1 , x=>-1

are inverse functions. Graph both functions?

Lty Cptllal) WIS ia g jliuslatia illa { Ol g (130
f)=x*-1 , x>0

gx)=vx+1 , x=>-1

Show that {

V4
7
Z > )
it /f(x) —x2—1

2

ity A Jhag clgan gSaa 2 o5 can sl 2l A Ui e (haty x < 0 Jal e fa) = 22 A Ly Jiae (140
Graph f(x) = x? for x < 0 and verify that it is one-to-one. Find its inverse. Graph both functions?

//
f(x):xz % il
7
e
5 N s
7
7
r
V4
4
/ﬂ 4
s [l = —Vx
Vs
/ 2.

¢ @ culill dad Laie aad =2 ¢ e 412 = X6 A culs 1))
a cnlll Ay M gx) =T ameg) e W) == <l 1) (150

If the function f(x) = x:—é’ has an inverse function g(x) = such that g(x) = ﬁ , then find the value of the constant a?
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o G (3_c, ., )w\@ FLANY iaie ga f AN iaie w13 (1600

If the curve of the function f intersects the curve of the function 1 at the point (3 -c, g ) , then ¢ ?

o sSaall and XS S 1)) ¢ faalglaalg A F(x) = VaZ £ 1 A @il 13 L das (170w
Determine whether the function has an inverse (is one-to-one)? If so, find the inverse?

Ll e gy Copiand 1ol ) fanlgl aalg A F(x) = a3 + kx + 1 A Jaad A ko ad sen 22 (180
Find all values of k such that f(x) = x3 + kx + 1 is one-to-one? Hint: Use the graphs
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