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S���$�8��0�. '���&. ;�'%.?� � #''$���%� #- ;���0���#(�'�#< 2���( '  ���# '�%� ,
 �0 ���� #�0 # %�;��'�0 '�?�'�%�%� #. % ���#< 2���(�< ;��#2%�� �< 3� �4## �;�#,
0�$& �8� 2 �(� #.� �' �% �. #��. ;���$�8��0�8� % ��  �0 ��2��$� ;��<��� '%��#�'. �
��$& ����0� ��2%#�#- 0����� �;;���'#0�4#� ;��#2%�� �< 0 �8�2 �( �< ���1��/� #�!
;���$�/�  �8� ��"���0&. �%�0 # �����1# �%�0 �9� # #';�$&2�%�%��8�'. % ��1���< �5! t��
S�'�& f(x, y)! hi(x, y) i = 1, :, p ~  �;����% � �#33��� 4#���0�� 3� �4## #2 Rn × Rm %
R� ��''0���#0 2���(� P (x) 0# #0#2�4## ;� ;���0�  �� y 3� �4## f(x, y)  � 0 �/�'�%�
F (x)! 8��

F (x) = {y ∈ Rm|hi(x, y) ≤ 0 i ∈ I, hi(x, y) = 0 i ∈ I0},

x ∈ Rn! I = 1, :, s! I0 = s+ 1, :, p #$# I0 = ∅�
�1�2 �(#0 ϕ(x) = min {f(x, y)|y ∈ F (x)}! ω(x) = {y ∈ F (x)|f(x, y) = ϕ(x)}�
S�'�& z = (x, y)! z0 = (x0, y0)� �$. 2���(# P (x) %%���0 3� �4#- ��8�� /� L(z, λ) =

f(z) + 〈λ, h(z)〉! 8�� λ = (λ1, ..., λp) ! h = (h1, ..., hp)�
�1�2 �(#0 (���2

Λ(z, λ) = {λ ∈ Rp|∇xL(z, λ) = 0, λi ≥ 0 # λihi(z) = 0, i ∈ I}

0 �/�'�%� 0 �/#��$�� ��8�� /� % ��(�� z = (x, y) # %%���0 0 �/�'�%� ���#% �< # ���'�%
I(z) = {i ∈ I|hi(z) = 0} % ��(�� z = (x, y) ∈ grF �

�%���0 0 �/�'�%�

Γ(z0; x̄) = {ȳ ∈ Rm|〈∇hi(z0), z̄〉 � 0 i ∈ I(z0), 〈∇hi(z0), z̄〉 = 0 i ∈ I0}

S�'�& ρ(x,C) = inf
y∈C

‖x− y‖! 8�� ‖y‖ ~ �%�$#��%�  ��0� %������ y! B ~ ��������

��# #( �� ��� ' 4� ���0 % 0 % '���%��'�%�-?�0 ;��'��� '�%��
����0 8�%��#�&! (�� 0 �8�2 �( �� ���1��/� #� F R,��8�$.� � % ��(�� z0 = (x0, y0)!

�'$#  �����'. (#'$� α > 0! δ1 > 0! δ2 > 0 ���#�! (��

ρ(y, F (x)) ≤ αmax {0, hi(x, y) i ∈ I, |hi(x, y)| i ∈ I0}

�$. %'�< x ∈ x0 + δ1B! y ∈ y0 + δ2B�
����0 8�%��#�&! (�� 0 �8�2 �( �� ���1��/� #� ω $#;�#4�%� '%��<� % ��(�� x0! �'$#

'�?�'�%�-� (#'$� l > 0 # ����'� �'�& V (x0) ��(�# x0 ���#�! (�� ρ(y, ω(x0)) � l|x− x0| �$.
%'�< y ∈ ω(x) # x ∈ V (x0)�

S�'�& y0 ∈ ω(x0)� ����0 8�%��#�&! (�� 0 �8�2 �( �� ���1��/� #� ω ;'�%��$#;�#4�%�
'%��<� % ��(�� z0 = (x0, y0)! �'$# '�?�'�%�-� (#'$� l > 0 # ����'� �'�# V (x0) # V (y0) ��(��
x0 # y0 ���#�! (�� ρ(y, ω(x0)) � l|x− x0| �$. %'�< y ∈ ω(x) ∩ V (y0) # %'�< x ∈ V (x0)�

� ��1��� �)� % �' �% �0 #2�(�$#'& 2���(#! #0�-?#� ��# '�%�  �� ���� #� ;�# x = x0!
���� ��''0���#%�$'. '$�(�� ω(x0) = {y0}! # %���$.$�'&  �������� �� �2 �( �� ���� #� y(x)
 �;����% �� % ��(�� x = x0 # ���%$��%��.-?�� �'$�%#- $#;�#4�%�'�# % ��(�� x0 % ��0
'0�'$�! (�� % ����'� �'�# ��(�# x0

|y(x)− y(x0)| ≤M |x− x0| , M = const.
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�$���-?#� ;��'��� ;�#0�� ;���2�%���! (�� % '$�(��  ��� �2 �( �'�# 0 �/�'�%� ω(x0)
'#���4#. '$�/ ��� � (�'� �'�#! 0�/�� '�?�'�%�%��&  �;����% �� % ��(�� x0 �� �2 �( ��
���� #� y(x)! �������  � .%$.��'. $#;�#4�%�0! % �� %��0. ��� 0 �8�2 �( �� ���1��/� #�
ω 1���� $#;�#4�%�0 '%��<� % ��(�� x0�

9����� �� `MLHQ f(x, y) = −y2 → min
y

�

CPE x ∈ R� F (x) =
{
y ∈ R2| y2 − y2

1 ≤ 0, y2 = x, 0 ≤ y1 ≤ 1
}
 

S�'�& x0 = 0! y0 = (0, 0)� �(�%#� �

ω(x) = F (x), y(x) = (
√
x, x) ∈ ω(x), y(x) → y0 = (0, 0),

���� ���� #� y(x)  � .%$.��'. $#;�#4�%�0 % ��(�� x0� � �� /� %��0. ρ(y, ω(x0)) = |y2| = |x|
�$. %'�< y ∈ ω(x)�

s���� �� `MLHQ aMRKdII hi I f C1�PIaaEFERdIFMET[� TRBCBJRGVRBE BHBAFG^ERIE F
Z R�FECM>?FRB O HBVKE z0 = (x0, y0) ∈ grω I SKLHFETG>QRBE TRBCBJRGVRBE BHBAFG^ERIE ω
DLEOPB>IDXIdEOB LOEFUM O SHB] HBVKE bBCPG DFI x̄ ∈ Rn� tk ↓ 0 I >@A[U DBL>EPBOGHE>QRB�

LHE] {xk}� {yk}� {y0k} HGKIU� VHB xk = x0+tkx̄+o(tk) ∈ domF � yk ∈ ω(xk) I yk → y0 ∈ ω(x0)
DFI k → ∞� y0k ∈ ω(x0)� |y0k − yk| � M |xk − x0|� M = const > 0 LDFGOEP>IO[� RGVIRG? L

REKBHBFBCB JRGVERI? k = k0� FGJ>B^ERI?

yk = y0k + tkȳ1k + o(tk),

ϕ(xk)− ϕ(x0) = tk〈∇f(z0k), z̄1k〉+ o(tk),

CPE z0k = (x0, y0k)� z̄1k = (x̄, ȳ1k)� {ȳ1k} Z BCFGRIVERRG? DBL>EPBOGHE>QRBLHQ HGKG?� VHB

ȳ1k ∈ Γ(z0k; x̄) 

������� �� `MLHQ F (x0) �= ∅ I DMLHQ TRBCBJRGVRBE BHBAFG^ERIE F FGORBTEFRB BCFG�

RIVERRB O HBVKE x0 I R�FECM>?FRB OB OLEU HBVKGU z0 = (x0, y0) HGKIU� VHB y0 ∈ ω(x0)� G

SKLHFETG>QRBE TRBCBJRGVRBE BHBAFG^ERIE ω >IDXIdEOB LOEFUM O HBVKE x0 `MLHQ aMRK�
dII hi I f O BKFELHRBLHI z0 = (x0, y0) C1�PIaaEFERdIFMET[ bBCPG aMRKdI? ϕ PIaaEFER�

dIFMETG O HBVKE x0 DB >@ABTM RGDFGO>ERI@ x̄ ∈ Rn� DFIVET

ϕ′(x0; x̄) = min
y0∈ω(x0)

min
ȳ∈Γ(z0;x̄)

〈∇f(z0), z̄〉 = min
y0∈ω(x0)

max
λ∈Λ(z0)

〈∇xL(z0, λ), x̄〉;

=(� �� *�!���!��"

;< S<FZ^IE? @
H
� kMXCIE? :
A
 l���o ��x��n�x �����r� � ���r�n�}}����t���f�� ��s�������< m<�
;���<

�< ��-���� (
�
 ���%���)� �� &�.��� �
 >%2#$4.2%&/ .!.2*"$" .!/ !(!2$!&.) A)(5).++$!5 A)(=2&+" 8$#-
A&)#%)=.#$(!"< W2%8&) 0�./ 6%=2$"-&)"< ����<

E< ���%���)� �
� ����)���� 	
 HHOA#$+$P.#$(!< I<�
� ����< 6<
EE�

�<


< (�����  
�&����� 	
 6&)#%)=.#$(!" .!.2*"$" (' (A#$+$P.#$(! A)(=2&+"< �A)$!5&)�I&)2.5� �&8 _()D� ����<

95)


