
 !" #$%&'() *"+,-.(+/0 '1 2)�(/'
5'6!7
+-"/+8
 9((%-(: ;!/5-<!/+
( =99: 2)�(/'
5'6! >??@
 !"#$%&'( f(x) = f−1(x) #( # ) ' *#$&*&+ ,#$- ,#$%.( $ #.-%') /*&01 ,(234 )546787 !"#$%$&
#( )#
*(+,- .#+/%(&
 01&2!34&+, &1 5*6%78!3%9:;7!4+&! <1"3!=# >(&19* ?@- 5*6%78!3%9- .A!
/ 5!B*8(&
!C7#&(D  !"
$ $�&'(!)*!)+* !"#$%
#' ,-./-" ./' +'
0"($12 +
/003 4$./'4$.-
+5 ./' "0.-0" 0& $" -"6'1+' &!"
7.-0" $"( -.+ 1'3$.-0"+/-8+ .0 ./' 01- -"$3 &!"
.-0" (0'+ "0. $..1$
. 4!
/ $..'".-0") 9"./-+ $1.-
3' :' ('$3 :-./ ';!$.-0"+ 0& ./' .28' f(x) = f−1(x) $+ $ +0!1
' 0& 810<3'4+./' +03!.-0" 0& :/-
/ 3'$(+ .0 $ <'..'1 !"('1+.$"(-" 0& ./' "0.-0" 0& $" -"6'1+'&!"
.-0") ,' 4$*' !+' 0& ./' => 810 1$4+ ?'1-6' $"( ,-"=30.)9: %4;<=>5
;@=4 ! "#$% &'"$
)* +* %#,+- #,+ ", .%* "#* /*"#,0 ,1 2*!*'&"$!2 3',4)*/% $!"*&
#$!2 
&)
.).% &" %*
,!0&'5 )*6*)7 8#* /*"#,0 #&% 4**! 0*%
'$4*0 $! 9:℄7< 3',4)*/ $% 2$6*! ", & %".0*!" &!0 #* $% &%%$%"*0 +#*! %,)6$!2 "#* +#*!%,)6$!2 "#* 3',4)*/ &% 1&' &% $" $% !*
*%%&'57 <1"*'+,'0%- "#* %".0*!" $% /,"$=6&"*0 ", &%> #$/%*)1 1.'"#*' ?.*%"$,!% &!0 ", 2*!*'&"* 3',4)*/% '*)&"*0 ", "#*,'$2$!&) ,!*7 @A&
")5- "#$% &
"$6$"5 ,1 2*!*'&"$!2 '*)&"*0 3',4)*/% $% "#* 
,'*,1 "#* /*"#,07 8#* '*)&"*0 3',4)*/% 
&! 4* ,4"&$!*0 6$& &!&),25- 6&'$&"$,!-2*!*'&"$,!- *"
7B*" .% $)).%"'&"* "#* /*"#,0 ,1 2*!*'&"$!2 3',4)*/% ,! &! *A&/3)*7 C,!=%$0*' &! *?.&"$,! ,1 "#* 1,'/ f(x) = f−1(x)- +#*'* f $% & 1.!
"$,! &!0 f−1 $%$"% $!6*'%* 1.!
"$,!7 D,)6$!2 %.
# *?.&"$,! 3',6$0*% & %".0*!" ,1 & %*
,!0&'5%
#,,) & 4',&0 6&'$*"5 ,1 ",3$
% &!0 &
"$6$"$*% )*&0$!2 ", & /.
# 4*""*' .!0*'=%"&!0$!2 "#* !,"$,!% &!0 3',3*'"$*% ,1 1.!
"$,!%- $!6*'%* 1.!
"$,!%- *?.&"$,!%+$"# 3&'&/*"*'%- &!0 %, ,!7 E&'$,.% 
,/3."*' 3',2'&/% %.33,'"$!2 0'&+$!22'&3#% ,1 1.!
"$,!% +$)) *F*
"$6*)5 #*)3 $! %.
# &
"$6$"$*%7



 !"  !" #$"%&'& ! "#$%&' ()$
+#,$#$$%&' ()*( f +$ * ,+-'*. /%-
(+1- f(x) = ax + b2 a 6= 03 4)'- ()' +-5'.$'/%-
(+1- +$ 1/ ()' /1.& f−16 x = ay + b3 7'-
'
x− b = ay,

x− b

a
= y.4)' '8%*(+1- f(x) = f−1(x) 
*- 9' .'$(*(': *$

ax + b =
x− b

a
. (1)7'-
'

x− b = a2x + ab,

x(1− a2) = ab + b.;/ a = 12 <' ='( 0 = 2b3 ;/ b = 02 ()' $1,%(+1- *.' *,, .'*, -%&9'.$3 ;/ b 6= 02()' '8%*(+1- >!? :1'$ -1( )*5' *-@ $1,%(+1-3 ;/ a = −12 <' ='( 0 = 03 A1.'5'.@ .'*, -%&9'. b2 ()' $1,%(+1- 1/ ()' '8%*(+1- >!? *.' *,, .'*, -%&9'.$3;/ a 6= 1 *-: a 6= −1 <' ='(
x =

b(a + 1)

1− a2
,

x =
b(a + 1)

(1− a)(1 + a)
,

x =
b

1− a
.;/ a 6= 1 *-: a 6= −1 ()' '8%*(+1- >!? )*$ 1-' $1,%(+1-34)'$' $1,%(+1-$ )*5' *,$1 ='1&'(.+
*, +-('.B.'(*(+1-3 C' D-1< ()*( =.*B)$1/ ()' /%-
(+1- f *-: ()' +-5'.$' /%-
(+1- f−1 *.' *E+*, $@&&'(.+
 <+() *E+$

y = x3 ;/ a = 1 *-: b = 0 <' )*5' * /%-
(+1- y = x2 ()' =.*B) 1/ <)+
) +$ *E+$1/ ()+$ $@&&'(.@3 4)' +-5'.$' 1/ ()+$ /%-
(+1- +$ *,$1 y = x3 4)'.'/1.' ()'$1,%(+1- 1/ >!? *.' *,, .'*, -%&9'.$3 ;/ a = 1 *-: b 6= 02 ()' =.*B)$ 1/ /%-
(+1-
f(x) = x+ b *-: f−1(x) = x− b *.' (<1 B*.*,,', ,+-'$2 <)+
) *.' B*.*,,', <+()
y = x *-: :1 -1( )*5' 
1&&1- B1+-(3 4)'.'/1.' ()' '8%*(+1- >!? :1'$ -1()*5' *-@ $1,%(+1-3;/ a = −12 ()' =.*B)$ 1/ /%-
(+1-$ f *.' ,+-'$ B'.B'-:+
%,*. (1 ()' *E+$
y = x *-: ()'$' ,+-'$ *.' +- ()+$ *E+*, $@&&'(.@ ()' +$1&'(.+
 $'($ 1/ B1+-($34)'.'/1.' ()' $1,%(+1- 1/ >!? *.' *,, .'*, -%&9'.$3 ;/ a 6= ±1 ()' =.*B)$ 1/
f(x) *-: f−1(x) *.' -1-FB*.*,,', ,+-'$ <+() 
1&&1- B1+-( 1- ()' *E+$ y = x34)'.'/1.' +- ()+$ 
*$' ()' '8%*(+1- >!? )*$ 1-' $1,%(+1-3



 !"#$%&'( f(x) = f−1(x) #( # )*'*+#$&+  !" ! "#$ %&'()*&+ ,-*
'()*/ ), '01$ ux + v

px + r#$%&' ()*
,-.* f(x) = ux+v
px+r

, x 6= − r
p
/p, r, u, v 0&% &%01 *)23%&456 
0* 3%7&-,,%* -* ,8% (.&2 f(x) = a + k

x−b
, x 6= b /a, k, b 0&% &%01 *)23%&459 :.& ,8-4()*
,-.*6 ,8% %;)0,-.* f(x) = f−1(x) 804 (.& a 6= 0 0*< b 6= 0 ,8% (.&2

a +
k

x− b
= b +

k

x− a
. (2)=( 7% 4.1$% ,8-4 %;)0,-.*6 7% >%,

a +
k

x− b
= b +

k

x− a
,

a(x− a)(x− b) + k(x− a) = b(x− a)(x− b) + k(x− b),

(a− b)(x− a)(x− b) + k(b− a) = 0,

(a− b) ((x− a)(x− b)− k) = 0.=( a = b6 7% >%, 0 = 0 0*< ,8% 4.1),-.* 0&% 011 &%01 *)23%&49 =( a 6= b6 ,8%*
(x− a)(x− b)− k = 0,

x2 + (−a− b)x + (ab− k) = 0,

x1,2 =
a + b±

√

(a− b)2 + 4k

2
.?.76 7% 80$% ,8&%% @.44-3-1-,-%4AB!℄ =( k > −1

4
(a− b)26 ,8%* ,8% %;)0,-.* / 5 804 ,7. 4.1),-.*4A

x1 =
a + b +

√

(a− b)2 + 4k

2
, x2 =

a + b−
√

(a− b)2 + 4k

2
.?.,-
% ,80, (a − b)2 > 0 0*< (.& %$%&' @.4-,-$% *)23%& k ,8% %;)0,-.*/ 5 804 ,7. 4.1),-.*49B ℄ =( k = −1

4
(a− b)26 ,8%* .*% 4.1),-.* -4 x = 1

2
(a + b)9BD℄ =( k < −1

4
(a− b)26 ,8%* / 5 <.%4 *., 80$% 0*' 4.1),-.*9E8% 4.1),-.*4 80$% 0 >%.2%,&-
01 -*,%&@&%,0,-.*9 F&0@84 .( ,8% ()*
,-.*4

f 0*< f−1 0&% 8'@%&3.1049 E8% ;)%4,-.* -46 8.7 20*' 
.22.* @.-*,4 ,8%4%8'@%&3.104 80$%G=* 
04% a = b6 ,8% 8'@%&3.10 H >&0@8 .( ,8% ()*
,-.* f -4 4'22%,&-
01 7-,8&%4@%
, ,. ,8% 0I-4 y = x9 E8%&%(.&% ,8% 4.1),-.* .( %;)0,-.* / 5 0&% 011 &%01*)23%&49



 !"  !" #$"%&'&

#$%& !&'( 
*+, -. a 6= b /, 0*1, 203,, 4-++$5$6$2$,+& #$3+27 20, 084,35-6*+ 0*1, 2/-
-99-( 4-$(2+& #-3 ,1,38 4-+$2$1, (:95,3 k 20, 084,35-6* ; %3*40 -. 20,.:(
2$-( f 0*+ 2/- 
-99-( 4-$(2+ /$20 20, *<$+ -. *<$*6 +899,238 y = x&=0,+, 
-99-( 4-$(2+ *3, 20, 
-99-( 4-$(2+ /$20 20, 084,35-6* ; %3*40 -.20, .:(
2$-( f−1(x)& >,
-(?7 -(, *39 -. 20, 084,35-6* f 2-:
0,+ 20, -(, *39-. 20, 084,35-6* f−1& =0,8 0*1, * 
-99-( 2*(%,(2 y = x *2 20, 
-99-(4-$(2& =0$+ +$2:*2$-( /, ,<46*$( 58 20, .:(
2$-( f(x) = 3− 1

x−1
@+,, #$%& !A&=0$3?7 20, 084,35-6*+ ?- (-2 0*1, *(8 
-99-( 4-$(2& ! "#$
&'()#$=0,+, ,<*946,+ $66:+23*2,7 0-/ $2 $+ 4-++$56, 2- :+, 20, 9,20-? -. %,(,3*2$(%43-56,9+ /$20 %,(,3*2-3 43-56,9 B +-61$(% ,C:*2$-(+ f(x) = f−1(x) .-3?$D,3,(2 284,+ -. .:(
2$-(+ f & E4468$(% 20$+ 2,*
0$(% 9,20-? 
-((,
2 9*20,B9*2$
*6 *(*68+$+7 *(*682$
*6 *(? +8(20,2$
*6 %,-9,238 $( +
0--6 9*20,9*2$
+&'2 $+ 1,38 $94-32*(2 20*2 20, +2:?,(2+F G(-/6,?%, 5, (-2 $+-6*2,?&=,*
0,3 0*+ * 4-++$5$6$28 2- ,<46*$( 20, +2:?,(2+ 20, (-2$-(+ -. $(1,3+,.:(
2$-(7 %3*40+ -. ?$D,3,(2 284,+ -. .:(
2$-(+& =0, +2:?,(2+ 
*( +,, 20,%3*40+ -. 20, .:(
2$-( f *(? $2+ $(1,3+, f−1 *3, +899,23$
*6 /$20 3,+4,
2 2-



 !"#$%&'( f(x) = f−1(x) #( # )*'*+#$&+  !"#$% &'() y = x* +, -.&/ #$%)% 012
#(,2) /% 
&2 1)% ),4% 
,451#%. 5.,6.&4)*7% 
&2 1)% #$() 5.,6.&4) -1.(26 #$% #%&
$(26 5.,
%)) &8), 0,. 92-(26 #$%214%.(
&8 ),81#(,2) #$% %:1&#(,2) f(x) = f−1(x) 0,. ),4% #;5%) ,0 012
#(,2)<#.(6,2,4%#.(
&8= %'5,2%2#(&8 012
#(,2)= %#
*>+$% 4%#$,- ,0 6%2%.&#(26 5.,?8%4) 
&2 ?% 1)%- (2 ,#$%. 5&.#) ,0 )
$,,84&#$%4&#(
)= )%% @!℄= @B℄= @C℄= @D℄= @E℄* !"!#!$
!&@!℄ F* G,4,.&-HI(  !"#$%&
(% !%)
*+
,#- . )
#! /01#!"%$* 2+2%&"+
*!+ .3$*+&-%2+* G()51#&#(,2%) F
(%2#(9
&%=  = J&#$,8(
 K2(L%.)(#; (2 M1N,4O?%.,I= !!P!"=  QQB*@ ℄ R* S,5I&* 3$04-#1 50-6,!7 . 8#"902 0: ;#!#$%",!7 3$04-#1<* 5#-#
"#2=0>,
< ?$01 8%"9#1%",
< @2)
%",0!A != K2(L%.)(#; ,0 T)8,= DPC= !""B*@B℄ R* U18(%.= T* V%-(LW* 80",6B
,% % "60$,60<C 60 6+)D06%!E 1%"#1%",&+*UXY KSU Z(#.&=  QQ!*@C℄ R* U18(%.= [* J$L\82;] F+)G,",# >$07$%106H90 <+<"H1) 8%"9#1%",
% >$,6I)D4# *B&-%206 1%"#1%",&+ !% <"$#2!#( 0240$!#( J&0-#*  /= 60 6+)D0K6%!E 1%"#1%",&+= UXY KSU Z(#.&= !CDP Q"=  QQD*@D℄ ^* X,/_HI&= `* +;8(?&* L+&0$*+<"%!,# &01>)"#$% 20 <"%M,%!,% 9,>0"#*, 02&$+M%!,% "M,#$2*,#N* 8%"#1%"+&% , &01>)"#$+= !!= CPa=  QQD*@E℄ V* +I&b(I* 5>0(,"0<C % -,1,"+ "$0
9) ,!%&* O40$!E& &0!:#$#!
,# 5#"&B!E&%"#2#$ 1%"#1%",&+ P#<&H % 5-06#!<&H $#>)4-,&+ >Q,>$%6)(E
E 4)20)
E )D,K"#-#* c)#d 2&- e&?%4= aDPa"=  QQC*@f℄ g* Y&2
)h* /-%<<,<
9# )!2 4%+#<,%!,<
9# 5
9R"*)!7 2#$ L%9$<
9#,!K-,
9&#," 2#<<#!A 2%<< 4#,1 LS$:#-M#$:#! 2,# 5#
9< 9#$%)<&011"T U,K<>)"%",0!#< 5
,#!",V
%#=  = J&#$,8(
 K2(L%.)(#; (2 M1N,4?%.,I= "!P""= QQB*@a℄ R* ^$,10*= Y* F;I,.&* W"#6Q#!H X-09+ 20 <"B"!E 1%")$,"!E *&0)J&+ * 1%K"#1%",&+* YD,"#- 1%"#1%",&+= ""= 2,* != BCPPB"=  QQ *


