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Inverse Functions dpusal) J1 1) (1-2)
skl G i) cidia 1Y) FT () dpse AN £y) Al e B
= 2.0 Al - (ASY) o Baal g Akli die AN | inde pa phalisy 881 B3 JS G ) b anlg Al 4 F(x) A (1
g(x) daal <55 () B IS fg()) =2 (2
F(x) Jaal 435 (x) o2 081« g(f () = x

¢ The function () 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) flgx))=x , forall x € domain of g(x)
g(f(x))=x , forall x € domainof f(x)
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(F(X) = sl GugSnall g Al sl i ) %&ymj‘f(x)gwulag@ FL(x) 5000 o hie >
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[
* Thesymbol f~'(x) means the inverse of f(x), but it does not mean f(—lx) ( The reciprocal of the function
or the multiplicative inverse of f(x) ), where ;(17) =[f(x)]"* , and 5 Fix) = 1%@

el Jlgall Laiuad v
FHo) Al g3 = f(x) Alall Jlawa (1

Al g () DAl P = Fx) Al g2ag
1% . T @) =x o (flad@ ) (2

FF @) =x ¢ (F1daagd(x) M)

)= VE (7 = x) Jo> Silala Lgu gSaa g Alall ani ) (3
x =3 die Aja i 1 (x) B¢y = 3 aiienall JEal Juuu o oS Y () S 13 (4
L ANl (e a9 O g Apeaal) Ul o 358l 2038 (5

TV o) i W (casag o) fT LgauisSaay £ oo adalint) AR slany (6
D f=Ff"'x 2) fx)=x 3) flx)=x
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e Properties of Inverse Functions:

1) Domain of the function f(x) = Range of the function f~"(x)

Range of the function f(x) = Domain of the function f~*(x) "
2) (for all values of (x) in the domain of f ) ; fﬁl(f(x)) =X
( for all values of (x) in the domainof f~1) , f (f'i(x)) — -t I H)=3x
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 ~'(x) is not defined at i}: 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) f@ =" 2) f)=x 3) ) =x
sl BaN__ 4
aal gl alg cunt gh ja e ST L S 13« dually DA o gl T jun aagb aal g AU LS 13) La 48 jual
F1 Aguse Al Ll (b ualliia of 5 ie ilS s ¢ [, ] Aluale (F) cuils 13y
| aa) gl aalg I g (b g Jea¥ Adali Jga Alilata Loa 8N 1 galh
F2) = —f(x) @5 L disl

U 55 o ustaa Ll 058 289 ¢ R o 3l gl dals 1o ol (A5 ¢ () Jom AliLaia Dua g 30 Ji gt

II F(—x) = f(x) @83 Lay3h Jisa
| A A YA Y 48 Jualll A Joa ol () s Alilaie Aal) oS5 a1 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)=x*—-2 ?

Cf(x) = 23 — 2 Al GagSaa an (1w
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Show that g(f(x)) = x and f(g(x)) =x forallx Sx 88 f(g(x)) = x &s « g(f(®) = x & ow 2w
4 f@=x5, gk)==x
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Determine whether the function has an Inverse (is one-to-one

), If so, find the Inverse and graph it?
F) =2 +4 f ey T L or
L o Lo ‘_ ‘ 17
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Determine whether the function is one-to-one? fan) 5l aal g Adjal) cuils 13 La dda (4w
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Determine whether the function is one-to-one? Taal ol da) g Aial) cilS 13 La 2da (5um
- ~\ 4 s . = ' ] i
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| Determine if the function is one-to-one then find the inverse function and graph?
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Use the given graph to graph the Inverse function? il Al Ab)aly Juiasd il Jath aadiic) (70
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| Determine which function has an Inverse function ? s A1 Ll aa gy (3N ANAY Sds (8w

pededa S 0 YIS a7 )P e 2813
A) f(x)=vx®+3 \#—i’/‘;;\; f(x)=x3—1 ?% | e 2¢14
i3 iy Gephal 5 0503 L I D) f(x)=x*luganlsiikd o oo
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Assume that f has an inverse function, explain why the following statement is true ?
x > Oeﬂ&uﬁf_l ijtdla..glé‘y > Oauﬁds‘g.tfi.h.ﬂ! sda 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 ?

(WS ) YA s £ ’A\,s\\s.uu 3,«?¢,,¢ ¥ b

¢ (b,a) ALy ¢ Oadalan f 1 L il Jhaal G (a b) Ay fut.\n u..us St ois 13 (B
I If the graph of function F includecs the po int (a, b) thcn the graph of f_1 includes the peint (&7, a) 7
v — - - ——— e, h
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If the graph of the functmn f does not intersect the line y = 3 then f~1(x) is not defined at x = 3 ?
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A3 M—“au/’ﬂ%\uswu £0)=3

Jalshobaki.com  (Sisdll deas talie] Jo¥) (sl sl Juadl Hﬁ*-“ 12 chall sl ) Clasgadll Bas g 181 Saa gll A 3l

m Page |5
hnasal) A1 Aoy Jall 0ot Badaal) Aal) o8 da hyuse Ay Aflall 4 () 5Bl (9
Assume that the function has an Inverse, Without solving for the Inverse, find the indicated function values? il
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Using an approximate graph, determine whether the function is one-to-one and, if so, graph the inverse function? i
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The following exercises involve inverse functions on. restricted domains

(.m.a) Adaa st.au.ua‘L:uSD ala .\p,e*uua‘a:suuu PRE
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gx)=+/x , x>0
{f(x):x2 , x=0 , _ _
Show that are inverse functions. Graph both functions?

g =vx , x>0 ‘
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i ; . f=x2-1 , x>0 55
Slaile cpdliall WS o g licslata olilla O g2y (130
gx)=+vx+1 , x>-1 (
Sh that{f(x)zxz—l , x>0
ow
gx)=vVx+1 , x=>-1

are inverse functions. Graph both functions?
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Graph f(x) = x* for x <0 and verify that it is one-to-one. Find its inverse. Graph both functions?
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If the function f(x) = — ® has an inverse function g(x) = such that g(x) —T,then find the value of the constant a?
;(M\ = K N L S S RIS YR~ 1P g Ll o
J(AN) = X

3(10_0“): 3(1.—3):‘5.\; 7&-}6 ) %———

< A = A(i-.i{f-j_\_) _
a = /(M;:")::? a = -+é%

a = 6
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If the curve of the function f intersects the curve of the function 1 at the point (3 7 . ) ,them ¢ ?

2 .- C c
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= e YA LU GBS e o
A tats
cv (7 =2 6-2c =C
| 3C = €&
I' £ =3

TrasSaall 208 XS CilS 1Y) ¢ faalglaalg Ay fi(x) = Va2 + 1 Alall ils 13 Lo aaa (17 o
Determine whether the function has an inverse (is one-to-one)? If so, find the inverse?

A e A TN CUR Wt S
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Find all values of k such that f(x) = x3 + kx + 1 is one-to-one?
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Hint: Use the graphs
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