
 !"#$%&'()$# *+,'+# $ -$%./,0'# !" !$%&'! ($ ()*)%$ ()%+$ (&%%)"+$,'!- $ .$/$ *)0 (&1)"%$% !.%)"1$,2)%) 3)"45/+$% &/+)")%%$/+)%- 65) ()"$7 !"&4)7 $ )%+) $38+59!: !"#$%&'() Kt *&+ ,-$*& -. (/*);! $38+59! <- /=% !/%+"587!% $ 5"1$ γ 65) 3"!1$ ! >)!")7$ ?:?:@ 5"1$ ()1)"&$ +)" 5"1$+5"$ $*$%+$($ () 0)"!- ) 3$"$ &%%! )%!9A)7!% ! λ%5B&)/+)7)/+) 3"=C&7! () 1:;! )/+$/+!- 3$"$ λ = 1 $ 5"1$ r = f(θ) D )C$+$7)/+) 57 8"59!- ()7!(! 65) D /$+5"$9 3)/%$" 65) D 3!%%81)9 )%!9A)" λ < 1 +$9 65) $ 5"1$+5"$(! .!"(! () Kt %)E$- )7 $9457 %)/+&(!- $".&+"$"&$7)/+) 3"=C&7$ () 57$!/%+$/+): ")&%$7)/+)- $ 3)"45/+$ D $ %)45&/+)F !"#$%&' (  !"# τ > 1$ % &#''()*+ #-'./01/ γ "* 2#"# 30* &!/! !"! t > 0)!+*
KMAX(∂Kt)

KMIN(∂Kt)
< τ,*2 30* KMAX * KMIN '4# !' 0/)!.0/!' 25612! * 2(-12!$ /*'&*.1)!2*-.*7@")(&+$7!% 65) $ ")%3!%+$ D %&7- ) 65) .$%+$ ")*$0)" $ !/%+"5,'! !757 3!5! () 5&($(!G /! )/+$/+!- /'! *$")7!% !% ()+$9A)% $65&: !12&3$%&'() $ )'*4+-56) *&. )* 7$8*H /!%%! 3"!)%%! () !/%+"5,'! )/1!91)5 ! 5%! (!% &/+)"1$9!% Gω-&/+)"1$9!% )%%)% 65) +I7 57$ *5/,'! (&*)")/+) (!% Jω: J%%)% &/+)"1$9!% %)"1)73$"$ K!""&4&"L $ 5"1$ (! B/$9 () 57$ 95$ 3$"$ ! &/8&! ($ 3"=C&7$:J7 !73$"$,'!- ! 3"!)%%! () M&9.)"+ /'! /))%%&+$1$ ()%%)% K4$3%L-) $%%&7 $ %5.(&1&%'! (!% &/+)"1$9!% /'! %= D 7$&% %&739)% !7! +)7 )"+$%3"!3"&)($()% &/+)")%%$/+)%- 65) (&%5+&7!% $65&F

DBD
PUC-Rio - Certificação Digital Nº 0912353/CA



 !"#$% &' ('$)* '  $+,*% &' -."'/0'%  ! !"!#$ %&'()*+,-.,/ /. 01/2/. /1 3141'5&1 &62/2016'2+6.7 8 . 01/2/. /13141'5&1 42/2016'2+6.7"#$% &#'()*+, &% ./0% &# 1)$2#/34 5 2#6 7)68$#7 ,27#/0%/ 9.# 7# J ⊂

[0, 1] 5 .6 )(3#/0%$, &# 6#&)&% :&# ;#2#7<.#4 #6 &)6#(7+, => µ4 7.% )6%<#6 5.6 7.2,(?.(3, &, 9.%&/%&, ,6 6#&)&% :&# ;#2#7<.#4 #6 &)6#(7+, @> )<.%$% µA ",/3%(3,4 %7 6#&)&%7 γ∗Leb1 # Leb2 ,)()&#6 #6 3,&% % σBC$<#2/% &,72,/#$)%(,7AD% (,77% ,(73/.*+, #77% 8/,8/)#&%&# $%/%6#(3# (+, 0%$#A E#/C 9.# 58,77F0#$ /#G%HIB$% 8%/% 9.# % ./0% 3#(J% #73% 8/,8/)#&%&#K !"!"$ %&'()*+,-.,/ /. 01/2/. /1 3141'5&1 &62/2016'2+6.7 8 &0. 01/2/..4'+7&9.01691 +69;6&. <10 ,17.=>+ . Leb2?D% (,77% ,(73/.*+,4 5 2#6 #0)&#(3# 9.# ,7 )(3#/0%$,7 Gω 3I6 % 8/,8/)B#&%&# &# 9.# Leb2(γ(Gω)) = 0A !"#$%&' (  !"##$%&' (&)*+&( * "-#.(/01" 2& 3"2" 4/& #& Leb2(γ(J)) = 0&-.1" Leb1(J) = 05 !*(* ."2" 6-.&(%*'" J ⊂ [0, 1]7 !"!@
γ AB7/1,)#C")%*+,-." /01 83* )/-01" f : X → Y &-.(& 2"6# &#!*0"# -"(3*2"# X& Y 7%3)7G%H .6% ,(&)*+, 1L$&#/ 9"/ : ;<'2&(="-.$-/*> 4/*-2" &?6#.&3"-#.*-.&# -1"=-&@*.6%*# C, α .*6# 4/&

|f(x)− f(y)| ≤ C|x− y|α,!*(* ."2"# x, y ∈ XAB&##& *#"5 f : C*3*2* ;<'2&(=α 9"/ α=;<'2&(>AM ,(73/.*+, &# 1)$2#/3 5 .6% ./0% 1L$&#/B=N@A O# G%3,4 )77, 5 , 6#$J,/ 9.#7# 8,&# ,23#/4 ?C 9.# (#(J.6% ./0% &# "#%(, 8,&# 7#/ 1L$&#/Bα 8%/% α > 1/2:0#/ :P.Q!>>A
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 !"#$% &' ('$)* '  $+,*% &' -."'/0'%  ! !"#$%&'() γ *&+ ,-.(&+"#$% &%'()#*% +% &,--% ,&-')(/0, 12(# 3#),))# $(%- %+% 4#* 5%6-%7%'%+%- #5 '#53,- 5#&,)#-89 : ;%-'%&'# 3),4<4#$ 2(# #$% &0, -#=% >?$+#)@α3%)% &#&7(5 αA B, #&'%&',9 3,+# -#) 3,--C4#$ )#D%*#) % ,&-')(/0, ,5 5%6-(6+%+, 3%)% E%&7%)5,- #--% 3),3)6#+%+#AF5% ,(')% 6+#6% -#)6% '6)%) %- ,&+6/G#- C∞ +%- $(%- # +% ,&-')(/0, +%-#2(H&6% +# ()4%- # -(;-'6'(6) 3,) CkA I--, 3,+# )#+(*6) , &J5#), +# D%'6@%5#&',- &##--<)6,-9 3#)56'6&+, 2(# % ,&-')(/0, '#&7% %$E(5% 3),3)6#+%+#>?$+#)A !"#$%&' (  !"#$%$&'( )*! ( +("'( ,!-. Ck /! &0( #.$, C∞12 3 4(,,56!7(&,%"*$" *#. *"6. (# ., 4"(4"$!'.'!, '. &(,,. )*! ,!-. 9:7'!";(&%5&*.< !/012+$* 3(&3$*K(%- -(E#-'G#- 1'%$4#* )#$%6,&%+%-8 +# ,('),- 3,--C4#6- ,&#6',- +#'%&EH&6% +# (5% ()4% ,&'C&(% % (5 %53, ,&'C&(, +# +6)#/G#- -0, %--#E(6&'#-LM N(-%) +#O&6) '%&EH&6% #5 (5 -#&'6+, +# '$,%"$+*$=>!, 1,( ,))#&'#-8 P$% Q7R%)'*AM K%+%- (5% ()4% ,&'C&(% γ : I → R
2 # (5% 1@D,)5% ω &, 3$%&,2(# +#3#&+# %3#&%- ,&'6&(%5#&'# +, 3,&',9 ;(-%) +#O&6) (5 %".+.7?(

W (γ, ω)A K#-#=%@-# 2(# #-'% +#O&6/0, -#=% 6&4%)6%&'# 3,) )#3%)%5#')6@*%/G#- 3,-6'64%- +% ()4%9 # 2(# ,6&6+% &, %-, +6D#)#&6<4#$ ,5 %+#O&6/0, (-(%$ W (ω, γ) =
∫
γ
ωA S&'0, 3,+#5,- +#O&6) γ ,5, '%&E#&'#%, %53, +# +6)#/G#- X -# W (γ, ω) = 0 3%)% ',+% 1@D,)5% ω 2(# -#%&($# -,;)# X 16-', :9 '%$ 2(# ωp(v) = 0 -# v ∈ X(p)8AT6% ,5, 3#)E(&'% -# -#E(6&+, #-'%- 6+#6%- : 3,--C4#$ #&,&')%) (5 ,&#6',+# '%&EH&6% -%'6-D%'U)6, &, -#&'6+, #V3)#--%+, &, W%3C'($, XA

DBD
PUC-Rio - Certificação Digital Nº 0912353/CA




