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 V (0) = 0�

. �
��� α > 0 ����� �"
��� p ∈ B(0, α)� ���� ��	� V (p) > 0�

/ V (x(k + 1, x0)) ≥ V (x(k, x0)) ≥ 0 ��� ����� �����
�� x(k, x0) ∈ U 	�� ∀k = 1, 2, . . . �
0 ��� ����� x0 ∈ U � �� �	�� γ+(x0) �⊂ E = {x ∈ U : V (x) = V (f(x)) 	�� V (x) �= 0} 
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rHIUYUoW [UKPHNW KHmHhW UKJ YJ[JEHqJY UVY NWJY nHK YJJq,IUhJK HqJKUhPHVW UVY H@JUVP@
KJWJUK@Z� eZJ UY[UV@JW PV dUKPVJ hJ@ZVHEHFPJW UKJ EUKFJEo YNJ hH hZJ YJ[JEHqdJVh Hn UNhHVHdHNW
JxNPqdJVh PV@ENYPVF UNhHVHdHNW NVdUVVJY NVYJKIUhJK [JZP@EJW ADswB! P�J� NVYJKIUhJK KHmHhW
IZP@Z UKJ qUKhP@NEUKEo J|J@hP[J nHK HqJKUhPHVW Uh FKJUh YJqhZW�

eZJ KJWNEhW KJqKJWJVhJY PV hZJ qUqJK UKJ mUWJY HV hZJ dUVo oJUKW Hn J}qJKPJV@J Hn hZJ jVWhPhNhJ
Hn TUKPVJ eJ@ZVHEHFo aKHmEJdW AjTeaB Lv\ pD] PV YJ[JEHqPVF UVY NWPVF DswW nHK HmOJ@h
WNK[Jo! FJHEHFP@UE WJU,mJY WNK[Jo! ZoYKHU@HNWhP@ UVY FKU[PdJhKP@ dJUWNKJdJVhW UVY WHdJ HhZJK
WNK[JoW HV hZJ WZJEn UVY Uh FKJUh YJqhZW �9! 5��

bJqJVYPVF HV hZJ VUhNKJ UVY @HdqEJ}Pho EJ[JE Hn hZJ hUWXW hH mJ qJKnHKdJY NWPVF hZJ Dsw
IJ @UV YPWhPVFNPWZ hZJ nHEEHIPVF @UhJFHKo Hn @HVhKHE UVY hZJ @HKKJWqHVYPVF WqUhPUE dHhPHVW IZJKJ
hZJ =PVhJEEPFJVh> mJZU[PHK JEJdJVhW UKJ qKJWJVh hZJ dHWh� �t��

• jdqEJdJVhUhPHV Hn U qEUVVJY HK @HKKJ@hUmEJ qUhZ VJhIHKX nHK UKJU! HmOJ@h HK qZoWP@UE {JEYW
WJUK@Z HK WNK[Jo�

• pHNhJ WJEJ@hPHV PV hZJ KNFFJY mHhhHd hHqHFKUqZo nHK U FHUE,HKPJVhJY WJUK@Z IZJKJ hZJ
[JZP@EJ PW hH KJU@Z hZJ PVhJVYJY UKJU�

• TUVJN[JKPVF IPhZPV U EPdPhJY UKJU HK qHPVh qHWPhPHVPVF YNKPVF @EHWJ HmOJ@h WNK[Jo! WhKN@hNKJ
PVWqJ@hPHV! KJVYH@X IPhZ dHHKPVF nU@PEPhPJW HK ZHdPVF mJU@HVW�

• ]qUhPUE dHhPHV PV@ENYPVF qHWPhPHVPVF YUhU @HKKJ@hPHV UVY KJnJKJV@J FJVJKUhPHV mUWJY HV
[UKPUmPEPho Hn dJUWNKUmEJ JV[PKHVdJVh qUKUdJhJKW UVY @NKKJVh [PWPHV WoWhJd YUhU�

• �qhPdPQUhPHV Hn @HVhKHE WoWhJd qUKUdJhJKW IZJV [JZP@EJ dPWWPHVW HK JV[PKHVdJVh @ZUVFJ�

t+



eZJ qUqJK YJUEW IPhZ hZJ qJ@NEPUKPhPJW Hn YoVUdP@ dHYJE Hn hZJ UNhHVHdHNW NVYJKIUhJK KHmHh
�)� UVY PdqEJdJVhUhPHV Hn qKHFKUddJY dHhPHV hUXPVF PVhH U@@HNVh @HVhKUYP@hHKo KJxNPKJdJVhW
Hn WhUmPEPho UVY U@@NKU@o YJqhZ WhUmPEPQUhPHV HK JxNPYPWhUVh @NK[J IPhZ KJFUKY hH KJEPJn� jh UEWH
FP[JW J}UdqEJW Hn qKU@hP@UE KJUEPQUhPHV Hn hZJ H|JKJY WHENhPHVW PV hZJ WhKN@hNKJ UVY UEFHKPhZdW Hn
dHhPHV @HVhKHE Hn @JKhUPV UNhHVHdHNW NVYJKIUhJK [JZP@EJW,KHmHhW�
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�J WHE[J hZJ qKHmEJd Hn FEHmUE WhUmPEPQUhPHV PV {VPhJ hPdJ mo dJUVW Hn U @HVhPVNHNW nJJYmU@X
EUI nHK U FJVJKUE @EUWW Hn hKPYPUFHVUE dNEhP,PVqNh UVY dNEhP,HNhqNh WoWhJdW IPhZ WPVFNEUK PVqNh,
HNhqNh EPVXW� �J @HdmPVJ hZJ @HVhKHEEUmPEPho nNV@hPHV dJhZHY AIZP@Z IHKXW EH@UEEo UKHNVY hZJ
JxNPEPmKPNdB IPhZ U dHYP{@UhPHV Hn FEHmUE @HVWhKN@hPHV YJ[JEHqJY PV qKJ[PHNW IHKXW nHK hZJ
WPVFNEUK @UWJ�
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-MXGDUTRXIDM� v}hKJdUEPho! WhUhPHVUKPho! UVY KJFNEUKPho qKHqJKhPJW Hn @HEEJ@hPHVW Hn WJhW PV U
VHKdJY EPVJUK WqU@J UKJ @ZUKU@hJKPQJY PV hJKdW Hn @JKhUPV qKPdUE UVY YNUE @HVWhUVhW�

�� `GI_OA ]DMPXOMXP� cHVWPYJK U @HEEJ@hPHV Hn WJhW Ω1! Ω2! � � � ! Ωn An > 1B PV U VHKdJY WqU@J
X IPhZ x◦ ∈ ∩ni=1Ωi� eZJ nHEEHIPVF VHVVJFUhP[J AVHh VJ@JWWUKPEo {VPhJB @HVWhUVhW @UV mJ NWJY
nHK @ZUKU@hJKPQPVF hZJ dNhNUE UKKUVFJdJVh Hn hZJ WJhW VJUK x◦ �9! 5! )! t! u��

θρ[Ω1, . . . ,Ωn](x◦) = sup{r ≥ 0 :
( n⋂
i=1

(Ωi − ai)
)⋂

(x◦ + ρB) �= ∅, ∀ai ∈ rB},

θ[Ω1, . . . ,Ωn](x◦) = lim inf
ρ→+0

θρ[Ω1, . . . ,Ωn](x◦)
ρ

,

θ̂[Ω1, . . . ,Ωn](x◦) = lim inf
ωi

Ωi→x◦
ρ→+0

θρ[Ω1 − ω1, . . . ,Ωn − ωn](0)
ρ

.


