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(P) minimize J(x) 
subject to gi(x) ;;:; 0, \ii E J 

f::..ti. G, I ti{:f:~O)~-C-t~1,,m*~i'i-, f, gi : ~n--+ ~ U { +oo} c: 9 0. S:. O)r"'ifflO) KKT 

~{tf;t::tt9 o ih~+:B-ffiiJf,JmJi::t:::: --:JI,, -Cil~9 o. ~~O) KKT ~{tf;t::tt9 o !t,~+:B-lliiJ 
f,Jf,IlJE'.O)~* c: L, -C, ii" 1971 $/: Gould, Tolle iJ! [1] -C- f, gi iJ!~:B-PJi~lil~O) c: ~ /: 
KKT ~{4 c: 1,' :b :rL o 

Vf(x) + I:,\;Vgi(x) = o,>.igi(x) = 0(i EI) 
iEI 

c: "' -5 ~5:\~Jtj\, 'L KKT ~{tf;/:x-;J-9 oih~+:B-ffiiJf,Jf.IlJE~lj.;z t::... t'Jzt: 2008 $/: Li, Ng, 

Pong iJ! [6] -C- f, gi iJ!81i1~0) c'. ~ 

8f(x) + L >.iagi(x) = o, >.igi(x) = 0(i EI) 
iEI 

c: 1,, -5 ~5:\ ~ ffl 1,, -C KKT ~{tf;t:x-;J-9 o ih~+:B-ffiiJf,JmJi:: ~lj.;z f::... t'Jzi: 2016 $/: Ya

mamoto, Kuroiwa -/J> [7] -C- f iJ•8lil~, gi -/J> locally Lipschitz 00~0) C: ~ 

8 f (x) + L >.iac gi (x) = 0, Aigi (x) = 0( i E J) 
iEI 

c: "' -5 ~5:\~ffl\,'"t° KKT ~{tf;t:x-;J-9 0ih~+:B-ffi1Jf,JmJE~lj..:zt::... "t" S:. -C-;$:~~~-C-1i 
f -/J>locally Lipschitz 00~0) C: ~ /:~;$:~~:B- ~ ffll,,f::.. KKT ~{41::tt9 ◊ !t,~+:B-ffiiJf,J 
mJi::t: --:JI,' -C~~ L, -C 1,, <. 

i T f, gi iJ•~:B-PJi~O)~i'fO) KKT ~{tf;t:x-;J-9 o ffiljf,Jf,IlJE c: B!U'-f'.O)~*i: --:J 1,, -C ~-"

o. I= {1, · · · ,m} C: G, gi: ~n--+ ~ U {+oo} Ii x ES= {x E ~n I gi(x);;:; 0, \ii EI} 

-C-f.l'&:B-PJi~ c: 9 o. -:. 0) c: ~git: Q c: 1,, -5 ~{4~{,&Ji:'.Gt::.. c: ~, x-C-~:B-PJt~t~{:f:~0)00 
~ f : ~n --+ ~ U { +oo} t::::xt G -C, P) 7'°0) 1 (1) t~ G /;f (2)J iJ•pjtv:9 0 : 



198

(1) :lr > 0 s.t.\ix E SnB(x,r),J(x) ~ f(x) 

(2) :3.Xi ~ O(i = l, ... ,m) s.t. {Vf(x) + I::1 Ai'vgi(x) = 0 
.Xigi(x) = O(i = 1, · · · , m) 

::. 0)~{4 Q 1t: KKT ~{41:xti"" QffiU~1.tUE t \,\ -5. ::. tL*--c:I: KKT ~{41:xti"" QffiU~r~ 
JE'.tl..,"'C 

• Cottle ffiU~r~'.iE 
:ly E ~ns.t.\ii E I(x), (Vgi(x),y) ~ 0 

• Abadie ffiU~~'.iE 

T(x;S) = {x E ~n I (Vgi(x),x) ~ O,\ii E I(x)} 

• Guignard ffiU~r~'.iE 
N(x; S) ~ cone co LJ Vgi(x) 

iEI(x) 

~i'?Za!R:s'z: =;, Cottle =;, Abadie =;, Guignard 

0)/ilil(/: mi< t_t -::i -c 1, \ Q. fft~t.t,~li, Guignard ffiU~r~'.iE J: IJ mi 1, \ffiU~~JE'./ifj".tf t_,, t,t1, \::. 
t -c:, ::. 0) ::. t lii'JZ 0) JE'.l! "c'{*~iE ~ ti -c 1, \ Q. 

'.AE!l 2.1 (Gould, F. J, Tolle, J. W. [1]) I li~-C:t_t\,\1'f~H~"f'.~i'i-, gi : ~n --t ~ U 

{ +oo}(i EI) Ii x ES t:~11-AJfl~t.tOO~t 9 Q. ::. 0) t ~i'JZ/ifqj{[l'.[: 

• N(x; S) ~ cone co uiEI(x) Vgi(x) 

• x -C:~11-AJfl~t,t{f'.@0)00~ f: ~n --t ~ U {+oo} r:xtL,-C, (1) =;, (2) ih&:s'z:: 

(1) :lr > 0 s.t.\ix E SnB(x,r),f(x) ~ f(x) 

(2) :3.Xi~O(i=l,···,m)s.t. L..,i=l i i {
Vf(x) + ""." .X·Vg·(x) = o 
.Xigi(x) = O(i = 1, • • • , m) 

I(x) := {i EI I gi(x) = O},N(x;S) := {z E ~n I (z,y) ~ O,\iy E T(x;S)} 

T(x; S) := {y E ~n1 :l{xk} ~ S: Xk --t x,~o:k ~ O(k EN) } 
s.t.o:k(Xk - x) --t y 
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-tt.t:b t:,, Guignard 0)$1Ji%9fJU:1:1i x c'~-B'P.Jf'l~t.t{-f)i0)00. f : !Rn --+ IR u { +oo} f::xt 
L, -C, (1) ⇒ (2) iJ!JJJG IJ -fi.-J.:. t t r.il{@:t.t~{tf;-C-d') Q . .:. 0) J: -5 t.tffiiJi%9fJt,i:'. ~ KKT ~{tf;t:: 
~9Q0.+-B-~i%9m~tJ:~.~~h~~800.-C-d')Q8~0)KKT~#~~9Q0. 
+-B-ffiiJi%9m~~j£""-Q . .:. 0)8~0) KKT ~{41i800·0)~~-B'~ffi1,,-c~~ tl,t;:; 'b 0)1:' 

di) Q. 

~!I 2.2 (Li, C. Ng, K. F. Pong, T. K. [6]) I ti-z;g-C-tJ:\,'~=F~~, gi : !Rn--+ IR(i E 
I) 1i800., x ES t -t Q . .:. 0) t ~1Xlir.Il{@:: 

• x -C- BCQ iJ!JJJG-ff., 9t,J:;bt:,, 

N(x; S) ~ cone co uiEI(x) &gi(x) 

• {-f)iO) 800. f : !Rn --+ IR /::xt l,-C, (1) ⇒ (2) iJ!fix.-fi.: 

(1) \fx ES, f(x) s f(x) 

(2) 3J ~ I(x): ~~.&, 3>.i ~ 0(i E J) s.t.{ 0 E 8!(~ + ~iEJ >.ia9i(x) 
Ai9i(x) - 0, i E J 

f;:; ti L,, f 0) x t:: B tt Q ~~-B-ti1X 0) J: -5 /:: 1j. .:z G tL -C 1,' Q : 

&f(x) := {z E !Rn I f(y) ::::: f(x) + (z, y - x), \fy E !Rn} 

~l~H::~:£1~ffi1,,-c1xO)r.,im!~M <. 
~J 2.1 1x 0) r.,,m! ~ :;jlJ- .:z Q. .:. 0) r.,,mH:t.M ~ t -J t -t Q. 

minimize 2 Ix I 
subject to x - 1 S 0 

-x - 2 S 0 

lj.;z G tl,-C 1,, Q 00.iJr~-c 800.tJ:O)c'~:£12.2 ~ J§1,, -C.:. 0) r.,,fflO)M~::,!J- .:z -C 1,, <. 
f(x) = 2lxl,g1(x) = x - l,g2(x) = -x - 2 

{
{2} (x > o) 

&f(x) = [-2, 2] (x = o), &g1(x) = {1}, &g2(x) = {-1} 

{-2} (x < 0) 

BCQ iJ;fix.-fi. l_,, -C 1,' Q.:. t tifffi-'-t:: :b 7J' Q 0)--C-, x iJrr.,,fflO)~~M-C-d') Q t L, -C ~fl ~ ffil,' 
Q t PJ T 0) .:. t iJr fix IJ -ff. -:J : 

{ o E &f(x) + >.1&g1(x) + >.2&g2(x) 
:3>.1, >.2 ::::: 0 s.t. 

>.1g1 (x) = o, >.2g2 (x) = o 
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(2) x = -2 0) t ~ 

::.:n/i~f§. 

(3) x =/- l, -2 0) t ~ 
>.1 = 0, >.2 = 0, 0 E 8f(x) 

0 E 8 f (x) '<r: JJ. t::. 't" x ii x = 0 0) JJ.. 

J: "'.J L 0 '/J{ ::_ 0) Fo5)i!!O)Wj1 t t~ Q. 

{'jz/:. f "h18~M&, gi iJ! locally Lipschitz ~M&--Cib o~ifO) KKT ~{41:x,J-t" o~~+:fr 
tLlif-J1fl;i: '<r:~""- o. ::. O)~ifO) KKT ~{4ti8~M&O)~m:frB J: 'Cf locally Lipschitz OOM& 
0) Clarke O)~m:fr'<r: .ffl\,,' -C ~ ~ :ht::. t O)""C' if.> o. 

)E'.!l 2.3 (Yamamoto, S. Kuroiwa, D. [7]) I /igg--ct~1,,,m*ffiil-, gi : !Rn-+ IR(i E 

I) ti locally Lipschitz OOM&, x E S, S !i8ffiit t 9 o. ::. 0) t ~ i'R!i!m{OO:: 

• N(x; S) i:;;; cone co uiEJ(x) acgi(x) 

• {:f)liO) 800M& f : !Rn -+ IR /::x,J- l,-C, (1) ⇒ (2) "h1fi'x,"ll.: 

(1) \Ix ES, J(x) :S: f(x) 

(2) ::J)..i ~ 0(i E J) s.t. {0 E 8f(x) + L,iEI Ai8cgi(x) 
>.igi(x) = 0, i E J 

{ 
. f(y+td)-f(y) } acJ(x) := z E !Rn (z,d) :S: hmsup ~-~~~, \Id E !Rn 

y➔x,yElRn\{x} t 
t\,,0,tE (0,+oo) 

PJJ:O)::. t "h\ G JE:fl 2.1, 2.2, 2.3 --Ctir;UUi N(x; S) tm:fr 'v f (x), ~m:fr 8f(x), Clarke 
O)~m:fr ac J(x) t 1,,, "'.) t::. J: -5 1:.ffl1,,, G :n-c 1,,' om:fr"h1J'J~ o. ;if>:w!'~~--C!i~;if>:m~ff 
t~;if>:~m:fr'<r:.ffl1,,, o 0)--C, t:h G O)ffit~'<r:JE~t" o. 

)E'.~ 2.1 (£::ifi;:$;iti,i~ [4]) X '<r: 1,-j--:; J\~Fa5, (0 =/-)S i:;;; X, s ~ 0 t 't" o. ::. 0) t ~ 
xES/::J,fl,-C 

N:(x; S) := {x* EX* lim sup (x*' y - x) :S: s} 
yES\{x} IIY - xii 
y➔x 
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Nb(x; S) := LimsupN%(x; S) 
c:➔0 
x➔x 

xES\{x} 

)E.~ 2.2 (£*~~~ [4]) X li1{j-v1\g;grJ1, f: X-+ ~U {+oo}, x E domf C:90. 

f.if(x) := {x* EX* I (x*,-1) E Nb((x,f(x));epif)} 

~ x t:: JS tt 0~:;$:~fil\l()t t 1..,, -5. 

f iJqocally Lipschitz OOM&, gi ti{~~0)00M&O)~-€'i-O), ~:;fs:~ml(,t~}'§\.,,f.:: KKT ?k{tf:f:: 
x,J-9 0 0~+1tffiU;\1;Jf~JE ~ J£ A. 0. 

)E.!l 3.1 (Kuroiwa, D. Ohtani, H. [8]) I li~-Ct.,i::1..,,~'¥ffii'i-, gi: ~n-+ ~U{ +oo }(i E 

I), x ES, S li8ffi-€'i-t90. ::_O) t ~?J-Ui['i,J{@:: 

• Nb(x; S) <:;;; cone co uiEJ(x) 8bgi(x) 

• x -C locally Lipschitz t.,i::H~O)OOM& f: ~n-+ ~ u { +oo} r:x,J" L, --C, (l)=;,(2) 7'.J>Jfx--SZ: 

(1) Vx ES, f(x) ::; f(x) 

(2) 3J ~ I(x) : ~m~, 3)..i 2 O(i E J) s.t. {OE o~f~) + _I:iEJ A;obg;(x) 
>.;g;(x) - 0, i E J 

::. 0)~!11:~0) ~ 1.., '~Ii, JEJ:!I! 2.1, 2.2, 2.3 t lt!lix L,--c roimH::{~v:tt--c 1..,, 0 OOM&O)falffiil'JAil'-:J 
'"(\.,\0=.t-c~0. ~~, 

f !i800M& =;, f Ii locally Lipschitz OOM& 

iJ,ffx I? --SZ--:J 0) c'JEJ:I 3.1 liJEJ:!I! 2.2 0)%:~:tJ:}J1Jic' ~ 0. ?JZ i:: 

t 1..,, -5 locally Lipschitz OOM&J iJ>ff'.tf9 00)-C, JEJ:13.l liJEJ:!I! 2.3 0)%~t.,i::;j:Jtsit li\.,'.:Z 
t.,i:: \., '· L, iJ> L, JElj[ 3.1 Ii gi 0) locally Lipschitz •t!O){jj(JEiJ>::f~iJ•--:J 

f li800M& =;, f Ii locally Lipschitz OOM& 

n'J¾ I? --fL.--:JO)-c, JEJ:13.1 n'Jf!ilm-c~ 0aJf!ilf~r,,,,imO)fHlffin'JEJ:12.3 J: 1? t~6l.)--c)A1..,,_ ?)Zt:: 

{v' J (x)} =Jab f (x) 
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t 1,, \ 51J\&:5t PJl'l~t.t 00~ f nt(ftE t.,, i; IS t:: ;i:ll. 2.1 1:: Ii S iJ'i' 8 O){j;i:7'.Ji't.t 1,, \ 0) 1:', ;i:ll. 3.1 
li;i:ll.2.l 0)5\:;1i~:t.t~5itli\.-\.:itt.t\,,\_ L,iJ•L, 

f li1J:5tPJl'l~t.t00~ =} f Ii locally Lipschitz 00~ 

7'.J'i'Jix. tJ --SZ."?0)-C, s iJ'i'8T:'&:i Q~{tf:O)r-Cli, ;i:ll. 3.1 iJ'i'~ffl-c ~ Q~~{~FoiJmO)flialffiiJ'i";i: 
ll.2.1 J: tJ :t~ilfJ--C)t:\,,\_ {?Zt::~~t:::t;i:ll.~ffl\,,\f,:{9fj~J£-"Q . 

.wiJ 3.1 {'JZO)FoiJm~~.:itQ. 
minimize -lxl + 2 
subject to x - l ~ 0 

-x - 2 ~ 0 

-=. 0) FoiJm Ii§ Ef-900~7'.Jqocally Lipschitz OO~t.t 0) -C;i:ll. 3.1 ~ ffl \,, \ --C f!ljl < ( § Ef-900~7'.J'i' 
locally Lipschitz OO~t.tO) -C, ~ 4 0)~0 Q mB , rni~E!-9/:: li~$;0)iM5'/: ~ ffl\,, \ Q -:. t iJ'i'T:, ~ 
t,t\,,\ ). 1-r 

f(x) = -lxl + 2,g1(x) = x - l,g2(x) = -x - 2 

t ;B < t~*~tll&:,tli 

fi f (x) = { -1, 1} (x = o) , fi g1 (x) = { 1}, fi g2 (x) = { -1} {
{-1} (x>0) 

{1} (x < o) 

Nb(x; S) ~ cone co LJ abgi(x) 
iEI(x) 

iJ'i'Jix.--SZ.-t Q-:. t liffifllit:::bn• Q 0)-C, x iJ'i'FoiJmO)~~M-C&:i Q t L, --c :t;i::EI ~ J:§1,, \Qt PJ 
--r 0)-=. t 7'.J'i' fix. tJ --sz "J : 

>..1 2°'. 0, >..2 = 0, 0 E { -1} + >..1 {l} 

-=- :rt,~ JJ-t.: 90) Ii >..1 = 1. 

(2) x = -2 0) t ~ 
A1 = 0, A2 2°'. 0, 0 E {l} + >..2{ -1} 

-=-:rt,~ Jj, t.: 9 O) Ii >..2 = 1. 
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(3) x =/= 1, -2 0) t ~ 
>.1 = o,>.2 = o,o E abf(x) 

o E ab J (x) i: JJ.. t:::. -t x ti.t¥tE G tct.1,, 0)--e..r, .l§ . 

.PJ..1: J: tJ :tJE:Eli:~-5::. t -c.., ::. O)r"i11MMt:t. x = 1 t G < t:t. x = -2 -ed'.) tJ, J(-2) < 1(1) 
J: fJ x = -2 O)JJ..iJ{Mt::tct.QAJii~'f1:n{d'.)Q::. tiJ{:oiJ'Q. ~~,:: x = -2 iJ{::.O)r"iJmO)M 
"c'd'.)Q. 
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