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|x · y| = |x| · |y|, x, y ∈ R,

||x|| = |x|, x ∈ R,

|ax| = a|x|, x ∈ R, a ∈ R+.
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φ(x · y) = φ(x) · φ(y), x, y ∈ R, (1)

φ(φ(x)) = φ(x), x ∈ R, (2)

φ(a · x) = a · φ(x), x ∈ R, a ∈ R+. (3)4) %/+- 5&5$6 1$ -%(7. %/$ ,)7+%+,)- ',6 1/+/ & -,0(%+,) ,' %/$ -.-%$8 ,'$3(&%+,)- 9:;< 9 ;< 9=; +- +) %/$ ',68
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h(x + y) = h(x) + h(y), (5)&-,% &-,*, ,1')&) " *,"+ %(23,* λ )(- &-"&
h(x) = λ · x (6)!$* "++ *,"+ x4G,1 1$ 56,>$ %/$ ',00,1+)2 %/$,6$8?./*"!*+ (-  ! " %$%$%)&"%& "%5 $%&'%($() !(%&'$% φ : R → R+ ∪ {0} ')" )$+(&'$% $! ,0("&'$% 678 !$* "++ *,"+ x, y 9'&- φ(a) = a, 9-,*, a 5,%$&, "$%)&"%& %(23,* "%5 a ∈ R+ \ {1}: &-,% φ ') &-, "3)$+(&, ;"+(, !(%&'$% 6<84
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φ(0) = 0. (7)#$% x, y >$ ?(*,%,A$ 9$&< '-=>$9*4 B;$ *->*%,%-%,(' x = eu, y = ev7 8;$9$
u, v ∈ R %9&'*.(9= 123 ,'%(

φ(e(u+v)) = φ(eu) · φ(ev). (8)5-%%,'6 ,' 1!3 g(u) := φ(eu) 8;$9$ u ∈ R. C$ 6$% $0-&%,('
g(u + v) = g(u) · g(v). (9)D$&-*$ g ,* & ?(*,%,A$ .-'%,('7 8$ ;&A$

ln(g(u + v)) = ln(g(u)) + ln(g(v)). (10)#$% h : R → R >/ %;$ .-'%,(' 6,A$' >/ h(u) = ln(g(u)), u ∈ R4 B;$' ,%.(<<(8* .9(= 12E37 %;&% h ,* & *(<-%,(' (. %;$ F&-;/ .-'%,('&< $0-&%,(' 1"34D/ %;$ +$G',%,('* (. .-'%,('* g &'+ h 8$ 6$%
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φ(x) = eλ·lnx, x ∈ R+,%;-*
φ(x) = xλm x ∈ R+. (12)5-%%,'6 ,' 123 x = y = t (9 x = y = −t, 8;$9$ t 6= 0 8$ ;&A$

φ(t2) = φ2(t) (9 φ(t2) = φ2(−t), 9$*?$%,A$</4 :% .(<<(8* %;&% φ2(t) = φ2(−t).D/ %;$ &**-=?%,(' (. B;$(9$= 2 %;$ .-'%,(' φ ,* & '(''$6&%,A$ *(<-%,(' (.$0-&%,(' 1234 B;$9$.(9$
φ(t) = φ(−t), t ∈ R\{0}. (13)J9(= 1K37 12 37 12L3 8$ 6$% %;&% ('%,'-(-*7 '(''$6&%,A$ *(<-%,(' (. $0-&%,('123 ,* 6,A$' >/

φ(x) = |x|λ, x ∈ R. (14)



 !"  !"##" $"%!&' ()*+#*,- .!-/01"#$%' a $( ) *+($,$-' ./'0 *+$%, +1 ,2' 13%,$+% φ4 5' 6', 17+8 9:;<4 a = φ(a) =
|a|λ = aλ. =7+8 ,2$( 5' 6',

λ = 1. (15)=7+8 9:;< )%0 9:>< $, 1+??+5( ,2), ,2' (+?3,$+% φ +1 ,2' 13%,$+%)? '@3),$+%9:< $( $% ,2' 1+78 9;<A !"#$% &'  ! "# $#%&'# )* +,#-$#. / 0,# -*0)*1)02 '331.%0)-* 425)6 φ )3 -*0)*1-13 '0 ' %-)*075))6 φ )3 4-1*8#8 !$-. '4-9# -* '* )*0#$9'&70,#* 0,# +,#-$#. / ,-&83 0$1#:($)*)+,-,). /B2' 1+??+5$%6 7'(3?,( $( 6'%'7)?$C),$+% +1 B2'+7'8 :A01!)$!" /'  ! ' *-*-*30'*0 '*8 -*0)*1-13 !1*0)-* φ : R → R ")0,
φ(a) = φ(−a) = a, (16)",#$# a 8#*-0# ' -*30'*0 $#'& *1.4#$ '*8 a ∈ R+ \ {1}7 )3 ' 3-&10)-* -!#;1'0)-* 5/6 !-$ '&& $#'& x, y 0,#* )0 )3 0,# '43-&10# 9'&1# !1*0)-* 5<6:=$--!: D', φ : R → R (),$(1E ,2' )((38*,$+% +1 ,2$( ,2'+7'8A #$8$?)7?E )( $%,2' *7++1 +1 B2'+7'8 : 5' 2)-' 9: <A #$%' φ(a) = a, a ∈ R+ \ {1}4 5' 6',

λ = 1A =7+8 ,2$( $, 1+??+5( ,2),
φ(x) = x, x ∈ R+. (17)F+54 *3,,$%6 $% 9:< x = y = t +7 x = y = −t, t 6= 0 5' 2)-'

φ(t2) = φ2(t) +7 φ(t2) = φ2(−t), 7'(*',$-'?EA B23( φ2(t) = φ2(−t). G'%'
φ(t) = φ(−t) +7 φ(t) = −φ(−t). B2$( )%0 9:"< E$'?0 ,2), ,2' 13%,$+% φ $()% '-'% 13%,$+% $% HA G'%' IE -$7,3' +1 9:J< ,2' 13%,$+% φ $( ,2' )I(+?3,'-)?3' 13%,$+%A



 !"# $#"%$&' !( )#*(+,+!( !- ,.# %/'!01,# 2%01#  !" !"#"$%&%"' (#$ %&'( )*+% ,- ,'.. (&/, %&- 0-%&/1 /2 1-3$'$4 %&- 25$%'/$ 4'7-$ 89 :;<=5('$4 * (/.5%'/$ ->5*%'/$ : <? @- (%*+% ,'%& 2/../,'$4?)*++, -.  ! "#$ !%&"()& φ : R → R #*+$ "#$ (&+$,-$ !%&"()&. "#$& "#$!%&"()& /01 2("# λ = 1 (- * -)3%"()& )! $4%*"()& /516/0*"!*+ (.  ! *& $+$& !%&"()& φ : R → R+ ∪ {0} (- * -)3%"()& )! $4%*"()&/51 *&7 "#$ ,$-",("()& )! "#(- !%&"()& ") "#$ (&"$,+*3 [0,+∞) #*+$ "#$ (&+$,-$!%&"()&. "#$& φ (- 8(+$& 9: "#$ !),;%3* /<16=)2>76 A-% *$ -7-$ 25$%'/$ φ : R → R+ ∪ {0} (*%'(29 ->5*%'/$ : < *$1 %&-*((50)%'/$ /2 %&'( %&-/+-0? B&-$ φ(x) = φ−1(φ(x)), x ≥ 0, ,&-+- φ−1 '(%&- '$7-+(- 25$%'/$ /2 φ? C-$- ,- 4-% φ(x) = x, x ≥ 0. D-*5(- φ '( *$-7-$ 25$%'/$= 2/+05.* :;< &/.1(? !"#"$%&%"' 1E/, ,- ,'.. 1-3$- %&- *8(/.5%- 7*.5- 25$%'/$ 5('$4 %&- (/.5%'/$( /2 %&-25$%'/$*. ->5*%'/$ :F<?/0*"!*+ 1.  ! *& $+$& !%&"()& φ : R → R -*"(-!: "#$ )&7("()&
φ(1) = 1, (18)(- "#$ -)3%"()& )! $4%*"()& /?1. "#$& φ (- 8(+$& 9: "#$ !),;%3* /<16@,))!6 G5%%'$4 x = 1 '$ :F< ,- &*7- φ(a · 1) = a · φ(1), ,&-+- a '( * )/('%'7-+-*. $508-+? H+/0 %&'( *$1 :I!< '% 2/../,( %&*%

φ(a) = a, a > 0.G5%%'$4 '$ :F< x = 0 ,- &*7- φ(0) = φ(a · 0) = a · φ(0). C-$-=
φ(0) · (1 − a) = 0= a > 0. D-*5(- a > 0= ,- 4-% %&*% φ(0) = 0. B&-+-J2/+-= ,- &*7- %&- /$1'%'/$ :I"<? D-*5(- φ '( *$ -7-$ 25$%'/$= %&- 2/+05.*:;< &/.1(?
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