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1. �¢¥¤¥­¨¥

�­®£¨¥ ¬¥â®¤ë à¥« ªá æ¨®­­®£® â¨¯ , ¯à¥¤­ §­ ç¥­­ë¥ ¤«ï à¥è¥­¨ï § ¤ ç ®¯â¨¬¨§ æ¨¨,
à ¢­®¢¥á¨ï ¨ ¢ à¨ æ¨®­­ëå ­¥à ¢¥­áâ¢, ¢ª«îç îâ ¢ë¯®«­¥­¨¥ ®¯¥à æ¨¨ ¯à®¥ªâ¨à®¢ ­¨ï ­ 
¤®¯ãáâ¨¬®¥ ¬­®¦¥áâ¢® ­  ª ¦¤®© ¨â¥à æ¨¨. �â  ®¯¥à æ¨ï ¯®§¢®«ï¥â, ¢®-¯¥à¢ëå, á®åà ­¨âì ¤®-
¯ãáâ¨¬®áâì ¨â¥à æ¨®­­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨,   ¢®-¢â®àëå, ­¥ ã¢¥«¨ç¨âì ¯à¨ íâ®¬ à ááâ®ï­¨¥
¤® ¬­®¦¥áâ¢  à¥è¥­¨© ¢ á¨«ã ­¥à áâï£¨¢ îé¨å á¢®©áâ¢ ¯à®¥ªæ¨¨. � ¨¡®«¥¥ ¨§¢¥áâ­ë¬ áà¥¤¨
â ª®£® à®¤  ¬¥â®¤®¢ ï¢«ï¥âáï ¬¥â®¤ ¯à®¥ªæ¨¨ £à ¤¨¥­â . �¤­ ª® ®¡« áâì ¯à¨¬¥­¥­¨ï ®¯¥à æ¨¨
¯à®¥ªâ¨à®¢ ­¨ï ¤®¢®«ì­® ®£à ­¨ç¥­ , ¯®áª®«ìªã ¢ ®¡é¥¬ á«ãç ¥, ª®£¤  ¤®¯ãáâ¨¬®¥ ¬­®¦¥áâ¢®
¨¬¥¥â ¢¨¤

D = fx 2 H j fi(x) � 0; i = 1; : : : ;mg; (1)

£¤¥ fi : H ! R, i = 1; : : : ;m, | ¢ë¯ãª«ë¥ ­¥«¨­¥©­ë¥ äã­ªæ¨¨, H | £¨«ì¡¥àâ®¢® ¯à®áâà ­-
áâ¢®, ®¯¥à æ¨ï ¯à®¥ªâ¨à®¢ ­¨ï ­  D ®¡ëç­® ­¥ ¬®¦¥â ¡ëâì à¥ «¨§®¢ ­  á ¯®¬®éìî ª®­¥ç­®©
¯à®æ¥¤ãàë. � â® ¦¥ ¢à¥¬ï, çâ®¡ë á®åà ­¨âì ®â¬¥ç¥­­ë¥ ¯®«¥§­ë¥ á¢®©áâ¢ , ¢¬¥áâ® ¯à®¥ªâ¨-
à®¢ ­¨ï ­  D ¬®¦­® ¨á¯®«ì§®¢ âì «î¡®© ®¯¥à â®à P , ª®â®àë© ¤«ï ¯à®¨§¢®«ì­®© â®çª¨ v 2 H
ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

(a) P (v) 2 D,
(b) kP (v) � xk � kv � xk 8x 2 D.
�¯¥à â®à, ®¡« ¤ îé¨© á¢®©áâ¢®¬ (a), ­ §ë¢ ¥âáï ¤®¯ãáâ¨¬ë¬ ¢ ®â­®è¥­¨¨ ¬­®¦¥áâ¢  D,  

®¯¥à â®à, ®¡« ¤ îé¨© á¢®©áâ¢®¬ (b), ­ §ë¢ ¥âáï ª¢ §¨­¥à áâï£¨¢ îé¨¬ ¢ ®â­®è¥­¨¨ ¬­®¦¥-
áâ¢  D (á¬., ­ ¯à., [1], [2]). �¥âàã¤­® ¯à¨¢¥áâ¨ ¯à¨¬¥àë ®¯¥à â®à®¢, ®¡« ¤ îé¨å «¨¡® á¢®©áâ¢®¬
(a), «¨¡® á¢®©áâ¢®¬ (b) (á¬., ­ ¯à., [1], [3], [4]). �¤­ ª® ¯à®¡«¥¬  á®áâ®¨â ¢ â®¬, çâ®¡ë ãª § âì
ª®­áâàãªâ¨¢­ë© á¯®á®¡ à¥ «¨§ æ¨¨ ®¯¥à â®à , ®¡« ¤ îé¥£® ®¡®¨¬¨ á¢®©áâ¢ ¬¨. � «¥¥, ¤«ï
ªà âª®áâ¨, ª« áá ¤®¯ãáâ¨¬ëå ª¢ §¨­¥à áâï£¨¢ îé¨å ®¯¥à â®à®¢ ¢ ®â­®è¥­¨¨ ¬­®¦¥áâ¢  D ¡ã-
¤¥¬ ®¡®§­ ç âì F(D).

�à¥¤¯®«®¦¨¬, çâ®
(H1) áãé¥áâ¢ã¥â â®çª  x â ª ï, çâ® fi(x) < 0 ¤«ï ¢á¥å i = 1; : : : ;m,

â. ¥. ¢ë¯®«­ï¥âáï ãá«®¢¨¥ à¥£ã«ïà­®áâ¨ �«¥©â¥à  ¤«ï ¬­®¦¥áâ¢  D.
�®£¤  ª®­¥ç­ë¥ ¯à®æ¥¤ãàë, à¥ «¨§ãîé¨¥ ®¯¥à â®à ¨§ F(D), áãé¥áâ¢ãîâ (á¬. [5], [6]). � ¯à¨-

¬¥à, ¢ ¬¥â®¤¥ ®âà ¦¥­¨© [5], ­ ç¨­ ï á ¯à®¨§¢®«ì­®© â®çª¨ x0 = v, áâà®¨âáï ¯®á«¥¤®¢ â¥«ì­®áâì
fxkg ¯® ä®à¬ã«¥

xk+1 = xk � 2h(xk)gk=kgkk2; gk 2 @h(xk);

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©,

ª®¤ ¯à®¥ªâ  ò98-01-00200.
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£¤¥ h(x) = max
i=1;:::;m

fi(x). �¥âàã¤­® § ¬¥â¨âì, çâ® â®çª  xk+1 à á¯®«®¦¥­  á¨¬¬¥âà¨ç­® â®çª¥ xk

®â­®á¨â¥«ì­® ¯à®¥ªæ¨¨ xk ­  £¨¯¥à¯«®áª®áâì

Hk = fx 2 H j hgk; x� xki = �h(xk)g;

ª®â®à ï à §¤¥«ï¥â â®çªã xk ¨ ¬­®¦¥áâ¢® D. � ¤àã£®¬ ¬¥â®¤¥ [6] ¢¬¥áâ® £¨¯¥à¯«®áª®áâ¨ Hk

¨á¯®«ì§ã¥âáï ¬­®£®£à ­­¨ª, á®¤¥à¦ é¨© ¬­®¦¥áâ¢® D. � ª ¯®ª § ­® ¢ [5], [6], ®¡  ¬¥â®¤  § 
ª®­¥ç­®¥ ç¨á«® ¨â¥à æ¨© ­ å®¤ïâ â®çªã ¨§ D, ª®â®àãî ¬®¦­® à áá¬ âà¨¢ âì ª ª à¥ «¨§ æ¨î
®¯¥à â®à  ¨§ F(D).

� ¤ ­­®© à ¡®â¥ ¯à¥¤« £ ¥âáï ¨­®© ¯®¤å®¤ ª ¯®áâà®¥­¨î ®¯¥à â®à®¢ ¨§ F(D). �à¥¦¤¥ ¢á¥£®,
¢ ª ç¥áâ¢¥ ®á­®¢ë ¯à¥¤« £ ¥âáï ¨á¯®«ì§®¢ âì ¬¥â®¤ë á ¤®¯ãáâ¨¬®©, â. ¥. ¯à¨­ ¤«¥¦ é¥© D,
¨â¥à æ¨®­­®© ¯®á«¥¤®¢ â¥«ì­®áâìî,  ¯¯à®ªá¨¬¨àãîé¥© ¯à®¥ªæ¨î â®çª¨ v ­  D. � à¥§ã«ìâ â¥
¬®¦­® ­ ¤¥ïâìáï, çâ® áª®à®áâì áå®¤¨¬®áâ¨ ¬¥â®¤ , ¨á¯®«ì§ãîé¥£® ¯®¤®¡­ë© ®¯¥à â®à, ¡ã¤¥â
­¥áãé¥áâ¢¥­­® ®â«¨ç âìáï ®â á«ãç ï, ª®£¤  ¬¥â®¤ ¨á¯®«ì§ã¥â ®¯¥à â®à ¯à®¥ªâ¨à®¢ ­¨ï ­  D.

2. �á«®¢¨¥ ¨¤¥­â¨ä¨ª æ¨¨

�â ª, ¯ãáâì § ¤ ­  â®çª  v 2 H, ®¯à¥¤¥«¥­® ¬­®¦¥áâ¢® D á®£« á­® (1), £¤¥ fi : H ! R,
i = 1; : : : ;m, | ¢ë¯ãª«ë¥ ­¥¯à¥àë¢­ë¥ äã­ªæ¨¨. �¥®¡å®¤¨¬® ®¯à¥¤¥«¨âì â®çªã p = P (v), £¤¥
P 2 F(D), â. ¥. p 2 D ¨

kp� xk � kv � xk 8x 2 D: (2)

�à¨ á¤¥« ­­ëå ¯à¥¤¯®«®¦¥­¨ïå áãé¥áâ¢ã¥â ¯à®¥ªæ¨ï â®çª¨ v ­  D, ª®â®àãî ®¡®§­ ç¨¬ �D(v).
� ¯®¬­¨¬, çâ® ¯à¨ íâ®¬ ¢ë¯®«­ï¥âáï á®®â­®è¥­¨¥

hx� �D(v); v � �D(v)i � 0 8x 2 D (3)

(á¬., ­ ¯à., [4], c. 24). �âáî¤  á«¥¤ã¥â å®à®è® ¨§¢¥áâ­®¥ ãá¨«¥­­®¥ ­¥à áâï£¨¢ îé¥¥ á¢®©áâ¢®
¯à®¥ªæ¨¨ (á¬. [1], £«. 2).

�¥¬¬  1. �«ï ¢á¥å x 2 D ¢ë¯®«­ï¥âáï á®®â­®è¥­¨¥

kx� �D(v)k2 � kx� vk2 � kv � �D(v)k2: (4)

�®ª § â¥«ìáâ¢®. �á¯®«ì§ãï (3), ¨¬¥¥¬

kx� �D(v)k
2 = kx� vk2 + 2hx� v; v � �D(v)i+ kv � �D(v)k

2 =

= kx� vk2 + kv � �D(v)k
2 + 2hx� �D(v); v � �D(v)i + 2h�D(v)� v; v � �D(v)i =

= kx� vk2 � kv � �D(v)k
2 + 2hx� �D(v); v � �D(v)i � kx� vk2 � kv � �D(v)k

2;

â. ¥. (4) ¢ë¯®«­ï¥âáï.

�¢¥¤¥¬ äã­ªæ¨î
'y(x) = hy � v; x� 0:5(y + v)i;

á ¯®¬®éìî ª®â®à®© ¤ ¤¨¬ íª¢¨¢ «¥­â­®¥ ®¯à¥¤¥«¥­¨¥ ãá«®¢¨ï (2).

�¥¬¬  2. �á«®¢¨¥ (2) íª¢¨¢ «¥­â­® á«¥¤ãîé¥¬ã:

'p(x) � 0 8x 2 D: (5)

�®ª § â¥«ìáâ¢®. �¡®§­ ç¨¬ z = 0:5(p + v), ¢ë¡¥à¥¬ «î¡ãî â®çªã x 2 D. �®£¤  ¨¬¥¥¬

kp� xk2 = kp� vk2 + 2hp� v; v � xi+ kv � xk2 =

= kv � xk2 + kp� vk2 + 2hp� v; v � zi+ 2hp� v; z � xi = kv � xk2 + 2hp� v; z � xi

¨«¨
2'p(x) = kv � xk2 � kp� xk2:
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�®«ãç¥­­®¥ â®¦¤¥áâ¢® ¤®ª §ë¢ ¥â íª¢¨¢ «¥­â­®áâì ãá«®¢¨© (5) ¨ (2).

�  ®á­®¢¥ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¬®¦­® ãáâ ­®¢¨âì ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï âà¥¡ã¥¬®©
â®çª¨ p \¢¡«¨§¨" ¯à®¥ªæ¨¨ �D(v). �®¯®«­¨â¥«ì­® ¯à¥¤¯®«®¦¨¬, çâ®

(H2) ¬­®¦¥áâ¢® D ®£à ­¨ç¥­®.

�«ï â®çª¨ x ¨ ç¨á«  " > 0 ®¡®§­ ç¨¬ B(x; ") = fz j kz � xk � "g.

�¥®à¥¬  1. �ãáâì ¢ë¯®«­¥­ë ¯à¥¤¯®«®¦¥­¨ï (H1) ¨ (H2) ¨ v =2 D. �®£¤  ­ ©¤¥âáï ç¨á«®

" > 0 â ª®¥, çâ® «î¡ ï â®çª  p 2 B(�D(v); ") ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (2).

�®ª § â¥«ìáâ¢®. �ë¡¥à¥¬ «î¡ãî â®çªã x 2 D. �®£¤ , ¨á¯®«ì§ãï (4), ¨¬¥¥¬

kx� pk2 = kx� �D(v)k2 + 2hx� �D(v); �D(v)� pi+ k�D(v) � pk2 �

� kx� vk2 � kv � �D(v)k2 + 2kx� �D(v)k" + "2 � kx� vk2

¯à¨ ¤®áâ â®ç­® ¬ «®¬ " > 0, çâ® ¨ âà¥¡®¢ «®áì.

�â ª, ¤«ï ¯®«ãç¥­¨ï â®çª¨ p = P (v), £¤¥ P 2 F(D), ¤®áâ â®ç­® ­ ©â¨ å®à®è¥¥ ¯à¨¡«¨¦¥­¨¥
ª �D(v), çâ® ¬®¦¥â ¡ëâì á¤¥« ­® ª®­¥ç­ë¬¨  «£®à¨â¬ ¬¨, ®¡é ï áå¥¬  ¯®áâà®¥­¨ï ª®â®àëå
®¯¨áë¢ ¥âáï ¢ á«¥¤ãîé¥¬ à §¤¥«¥.

3. �«£®à¨â¬ë

� ª ¨§¢¥áâ­®, ¯à®¥ªæ¨ï â®çª¨ v ­  ¬­®¦¥áâ¢® D ï¢«ï¥âáï à¥è¥­¨¥¬ á«¥¤ãîé¥© § ¤ ç¨:

min! fkw � vk2 j w 2 Dg: (6)

� ¤ ­­®¬ á«ãç ¥ íâ® § ¤ ç  ¢ë¯ãª«®© ­¥«¨­¥©­®© ®¯â¨¬¨§ æ¨¨. �«ï â ª¨å § ¤ ç à §à ¡®â ­®
¡®«ìè®¥ ç¨á«® ¤®áâ â®ç­® ¡ëáâà® áå®¤ïé¨åáï ¨â¥à â¨¢­ëå à¥« ªá æ¨®­­ëå ¬¥â®¤®¢, â ª¨å ª ª
¬¥â®¤ë ¢®§¬®¦­ëå ­ ¯à ¢«¥­¨©, æ¥­âà®¢ ¨ ¤àã£¨¥ (á¬. [3], [7]{[10]). � íâ¨å ¬¥â®¤ å, ­ ç¨­ ï
á ­¥ª®â®à®© â®çª¨ w0 2 D, áâà®¨âáï ¤®¯ãáâ¨¬ ï ¨â¥à æ¨®­­ ï ¯®á«¥¤®¢ â¥«ì­®áâì fwkg, ¯à¨-
ç¥¬ §­ ç¥­¨¥ æ¥«¥¢®© äã­ªæ¨¨ ¢ íâ¨å â®çª å ã¡ë¢ ¥â (­¥ ¢®§à áâ ¥â). �ë¡¥à¥¬ ¯à®¨§¢®«ì­ë©
 «£®à¨â¬ ¤ ­­®£® â¨¯ , ª®â®àë© ¬®¦­® ¯à¨¬¥­¨âì ª § ¤ ç¥ (6), ¨ ®¡®§­ ç¨¬ ¥£® AlgD. �¯¨áë-
¢ ¥¬ ï ®¡é ï áå¥¬  ¬¥â®¤®¢ à¥è¥­¨ï ¨áå®¤­®© § ¤ ç¨ ¡ã¤¥â â ª¦¥ á®¤¥à¦ âì ãá«®¢¨ï (C1) ¨
(C2), ®¯à¥¤¥«ïîé¨¥ ¢¬¥áâ¥ á AlgD ª®­ªà¥â­ë©  «£®à¨â¬.

�¡é ï áå¥¬ . �§¢¥áâ­  â®çª  v =2 D, ®¯à¥¤¥«¨¬ â®çªã y 2 D.
� £ 0. �¯à¥¤¥«¨âì i := 0, k := 1, w0 := x0 := y.
� £ 1. �à¨¬¥­¨âì ®ç¥à¥¤­ãî k-î ¨â¥à æ¨î AlgD á ­ ç «ì­®© â®çª®© wk�1 ¨ ¯®«ãç¨âì â®çªã

wk.
� £ 2. �á«¨ ¢ë¯®«­ï¥âáï (C1), â® ®¯à¥¤¥«¨âì xi+1 := wk, i := i + 1, k := k + 1 ¨ ¯¥à¥©â¨ ª

è £ã 1.
� £ 3. �á«¨ ¢ë¯®«­ï¥âáï (C2), â® ®áâ ­®¢¨âìáï. �­ ç¥ ®¯à¥¤¥«¨âì k := k + 1 ¨ ¯¥à¥©â¨ ª

è £ã 1.

�®£« á­® ®¯¨á ­¨î â®çª  xi ï¢«ï¥âáï â¥ªãé¨¬ ª ­¤¨¤ â®¬ ­  à®«ì p, ¯®íâ®¬ã ãá«®¢¨¥ (C1)
ï¢«ï¥âáï ãá«®¢¨¥¬ ®âá¥¢ ,   ãá«®¢¨¥ (C2) ï¢«ï¥âáï ãá«®¢¨¥¬ ®áâ ­®¢ª¨. �â¬¥â¨¬, çâ® ®¯à¥¤¥-
«¥­¨¥ â®çª¨ y 2 D ­¥ ¯à¥¤áâ ¢«ï¥â ®á®¡ëå § âàã¤­¥­¨©, ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¤ ­­®© ¯à®æ¥¤ãàë
¢ ¨â¥à â¨¢­®¬ ¬¥â®¤¥ ¢ ª ç¥áâ¢¥ y ¬®¦¥â ¡ëâì ¢ë¡à ­  â¥ªãé ï ¨â¥à æ¨®­­ ï â®çª  íâ®£®
¬¥â®¤ .

�á­®¢ë¢ ïáì ­  à¥§ã«ìâ â å ¯à¥¤ë¤ãé¥£® à §¤¥« , ¬®¦­® ¯à¥¤«®¦¨âì ­¥áª®«ìª® á¯®á®¡®¢
¢ë¡®à  ãá«®¢¨© (C1) ¨ (C2). �¤­¨¬ ¨§ ­ ¨¡®«¥¥ ¯à®áâëå ï¢«ï¥âáï á«¥¤ãîé¨©

� à¨ ­â 1. �ë¡à âì ç¨á«® " > 0.
(C1) 'xi(wk) < 0.
(C2) kwk � wk�1k='xi(wk) < ".
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�¤¥áì ãá«®¢¨¥ (C1) á®£« á­® «¥¬¬¥ 2 ¯®§¢®«ï¥â ®âá¥ïâì § ¢¥¤®¬® ­¥¯®¤å®¤ïé¨¥ â®çª¨. �á«¨
" ¢ë¡à ­® ¤®áâ â®ç­® ¬ «ë¬, â® á®£« á­® â¥®à¥¬¥ 1 ¨ á¢®©áâ¢ ¬ AlgD ç¥à¥§ ª®­¥ç­®¥ ç¨á«®
¨â¥à æ¨© ¡ã¤¥â ¯®«ãç¥­  ¤®¯ãáâ¨¬ ï â®çª , ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î (2), â. ¥. à¥ «¨§ãîé ï
®¯¥à â®à P 2 F(D).

� â® ¦¥ ¢à¥¬ï ¬®¦­® ¨á¯®«ì§®¢ âì ãá«®¢¨ï á § à ­¥¥ ®¯à¥¤¥«¥­­ë¬¨ §­ ç¥­¨ï¬¨ ¯ à ¬¥-
âà®¢. �«ï ä¨ªá¨à®¢ ­­®© â®çª¨ xi ®¡®§­ ç¨¬

f(w) = 'xi(w); G�(w) = convf@f(w)
[

@�h(w)g;

¯ãáâì d | ¤¨ ¬¥âà ¬­®¦¥áâ¢  D. �® ®¯à¥¤¥«¥­¨î, ¥á«¨ tk = �G�k
(wk)(0), â® tk = �kc+ (1� �k)gk,

£¤¥ �k 2 [0; 1], c = xi � v, gk 2 @�kh(w
k). �á¯®«ì§ãï á¢®©áâ¢  áã¡¤¨ää¥à¥­æ¨ «®¢, ®âáî¤  ¤«ï

«î¡®£® y ¯®«ãç ¥¬

�k(f(y)� f(wk)) + (1� �k)(h(y) � h(wk)) � �ktkk ky � wkk � (1� �k)�k: (7)

�à¨ y = y, £¤¥ h(y) < 0 á®£« á­® ãá«®¢¨î (H1), ¨§ íâ®£® ­¥à ¢¥­áâ¢  á«¥¤ã¥â

�k(f(y)� f(wk)� h(y) + h(wk)� �k) � �ktkk ky � wkk � h(y) + h(wk)� �k;

¨ ¥á«¨ f�kg ! 0 ¨ ktkk ! 0, â®

lim inf
k!1

�k � lim inf
k!1

� 0k � � 0 > 0;

£¤¥

� 0k = (�h(y) + h(wk)� �k � ktkk ky � wkk)=(f(y)� f(wk)� h(y) + h(wk)� �k): (8)

� ¤àã£®© áâ®à®­ë, ¥á«¨ y� | â®çª  ¬¨­¨¬ã¬  äã­ªæ¨¨ f ­  D, â® h(y�) = 0 ¨ ¨§ (7) ¯à¨ y = y�

¯®«ãç ¥¬
�k(f(y

�)� f(wk)) � �ktkk ky� � wkk � (1� �k)(�k + h(wk)):

�¡®§­ ç¨¬

"k = ktkkd=� 0k + (1=� 0k � 1)(�k + h(wk)): (9)

�®£¤  ¥á«¨ f(wk) � "k, â® ¤«ï «î¡®£® y 2 D ¨¬¥¥¬

'xi(y) � 'xi(y�) � 'xi(wk)� "k � 0;

â. ¥. xi = P (v), £¤¥ P 2 F(D). �®íâ®¬ã ¬®¦­® ¯à¥¤«®¦¨âì á«¥¤ãîé¨©:

� à¨ ­â 2. �ë¡à âì ¯®á«¥¤®¢ â¥«ì­®áâì f�kg & 0, ç¨á«® � > 0.
(C1) kwk � wk�1k=kxi � wkk < �, «¨¡® 'xi(wk) < 0.
(C2) 'xi(wk) � "k � 0, � 0k � 0.

�â¬¥â¨¬, çâ® ¯¥à¢ ï ç áâì ãá«®¢¨ï (C1) ®¡¥á¯¥ç¨¢ ¥â à¥£ã«ïà­ãî á¬¥­ã â®ç¥ª xi â ª, çâ®
fxig ! p� ¨ fwkg ! p� = �D(v), ¯®íâ®¬ã h(wk)! 0. �à®¬¥ â®£®, ãá«®¢¨¥ ®¯â¨¬ «ì­®áâ¨ ¢ § ¤ ç¥

min! f'p�(x) j x 2 Dg

á à¥è¥­¨¥¬ z § ¯¨è¥âáï ¢ ¢¨¤¥

hp� � v; x� zi � 0 8x 2 D;

â. ¥. â®çª  p� á®£« á­® (3) ï¢«ï¥âáï à¥è¥­¨¥¬ íâ®© § ¤ ç¨. �ç¨âë¢ ï ¯®«ã­¥¯à¥àë¢­®áâì á¢¥àåã
®â®¡à ¦¥­¨ïG, ®âáî¤  ¨¬¥¥¬ ktkk ! 0. �«¥¤®¢ â¥«ì­®, ¤ ­­ë© ¢ à¨ ­â ª®­¥ç¥­ ¨ ®¡¥á¯¥ç¨¢ ¥â
¯®«ãç¥­¨¥ â®çª¨, à¥ «¨§ãîé¥© ®¯¥à â®à P 2 F(D),   ¢á¥ ¢¥«¨ç¨­ë ¢ (8) ¨ (9) ¬®£ãâ ¡ëâì
¤®áâ â®ç­® ¯à®áâ® ¢ëç¨á«¥­ë.

� ª¨¬ ®¡à §®¬, ¤ ­­ë© ¯®¤å®¤ ¯à¥¤áâ ¢«ï¥â ­¥ª®â®àãî  «ìâ¥à­ â¨¢ã ¬¥â®¤ ¬ èâà ä®¢ ¯à¨
à¥è¥­¨¨ à §«¨ç­ëå § ¤ ç á ­¥«¨­¥©­ë¬¨ ®£à ­¨ç¥­¨ï¬¨.
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