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(P) minimize f (x) 
subject to gi(x)::; O,\ii EI 

t~ti G I li{:f:JjO)~-Ct,t\,\m"'F~i'i-t G, f,gi: IRn---+ lR li800~t 9 {S. ~t: I nttrn~ 
~i'i-. OOM& gi nr={'J{800M& 

1 
gi(x) = 2 (x, Aix) + (bi, x) + Ci 

-C~{S t ~/llLl~rJUE'.BCQ(the basic constraint qualification) O)Jlltv: · ::fp_x;:v:t:--:J1,\--ctt 
~9Q. 

2 ~~ 

i Tliff{)ffi t G --C, 00~ f: IRn---+ lR u { +oo} t:xt G--C ~~t.tffl~~JE~9 {S. 

epif = {(x,r) E IRn X lR Ix E domf, J(x)::; r}, 

domf = {x E IRn I f(x) < +oo} 

~JO):r..\:!:,:/57, JO)~fiJE~~c:1,\1,\ JO):r..J:::0 ~'57epifiJ!J1:li•i'i-O)t~. OO~J 

li.8-C~ {St\,\ -5. 00~ f O)~f!i¼'.00~~ 

f*(y) = sup {(x,y) - f(x)} 
xEffi.n 

\ix E IRn, (x,Ax) 2: 0 

s~ := {A E sn I \ix E ]Rn, (x, Ax) 2: O} 
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\Ix E ~n\{O}, (x,Ax) > 0 

~ Jj.f:::t t ~, A il:rEJE{@:'c'i.6 Qt 1,, 1,,, iE.JE{@:~{;$:O)~ir~ 

B++ := {A E sn I \Ix E ~n\{O}, (x, Ax)> O} 

t 9Q. ~-cO)-=?xOOM&g: ~n-+ ~ ti A E sn, b E ~n, c E ~ ~ffll,\"( 

1 
g(x) = 2 (x,Ax) + (b,x) +c 

g(x) = i (x,Ax) + (b,x) +ciJ!800M&-{=} AES+ 

g(x) = i (x, Ax)+ (b, x) + c iJ!~~800M&-{=} AES++ 

t 1,' :> ::. t iJ! J: < ¾I G :tl, -C 1,' Q . 

1 
g(x) = 2 (x,Ax) + (b,x) +c 

t9Q. fdi.L, AES+,bE~n,cE~t9Q. ::.O)t~, OOM&gO)~f~OOM&!i 

g*(y)={ ½(y-b,A-1(y-b))-c, yER(A)+b 
+oo, y (/'. R(A) + b 

'c' i.6 Q . fdi. L,, A-1 (y) = { X E ~n I Ax = y}, R( A) = { Ax I X E ~n} t 9 Q . 

* 2.1. OOM&g: ~n-+ ~ ~ 

1 
g(x) = 2 (x,Ax) + (b,x) +c 

t9Q. tdi.l, AEB++,bE~n, cE~t9Q. ::.O)t~, OOM&gO)~f~OOM&ti 

g*(y) = i \Y - b,A-1(y- b)) - c 

'.(Ell 2.2 (Kuroiwa, Suzuki, Yamamoto, [5]). I ~{=f:~O)~it, gi: ~n-+ ~ (i EI) ~8 
OOM&t L,, x ES= {x E ~n I gi(x) :C:::: 0,\/i EI} t{.&J!:9Q. ::.O)t ~?XO)-=--:J!i!m{@:'c' 
if.)Q: 
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N8 (x) = coneco LJ ogi(x) 
iEI(x) 

tdil.,, Ns(x) = {v E lRn I (v,y- x) ~ 0, Vy ES}, 

conecoA={f)..iailmEN, aiEA, Ai:2".0, f>.i=l}, 
i=l i=l 

I(x) = {i EI I gi(x) = o} 

(2) {'jz0)~;,:1:;iJ!J¾ fJ tf.~: 

{v E lRn I (v, (v,x)) E clconeco LJepig;} = {v E lRn I (v, (v,x)) E coneco LJepig;} 
iEI iEI 

~II 2.3. I 1::~mHIH'i', gi: ]Rn-+ lR (i EI) 1:: 800~t L,, x ES= {x E ]Rn I gi(x) ~ 
0, Vi E I} t 1&7E'.9 Q it::, Slater ~{lf: 

:3i: E ]Rn s.t. gi(x) < 0, Vi E J 

3 ~~~ 

::. 0)•'"0 li?.XO)~M&f00:8Mdl{l::F"5Jm 1:: ~-9 Q: 

(P) minimize J(x) 
subject to gi(x) ~ 0, Vi E J 

t:: ti l., I 1i~mHJi'r, gi : lRn -+ lR ( i E I) 1:: 

1 
gi(x) = 2 (x, Aix) + (bi, x) + Ci 

'"07E~~ti,Q=1.X800M&t L,, S = {x E ]Rn I gi(x) ~ 0,Vi EI} 1:'.~'"0tct:l,'t9Q, ::_O) 
t~BCQO)J¾tf.·~!¾tf.1:'.■•'9Qk~, ~0)=~0)8i'i-~~0~~~Q. 

(1) maxgi 'i_ 0 
iEI 

(2) maxgi 2". 0 
iEI 

~II 3.1 (Kuroiwa, Nishida [6]). t L, 

maxgi 'i_ 0 
iEI 
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!iEBJl 

maxgi t_ 0 ~ :3xo s.t. maxgi(xo) < 0 
iEI iEI 

~ :3xo s.t. 9i(xo) < 0, 'vi EI 

□ 

t tci:: IJ, JE:EI 2.3 J: IJ {-fJ&:O) S O):n; t: B 1, \'-C BCQ 7'.lm<: IJ :V:--:::>. 
::O)J:: -5 t: (1) O)~fttiJE:EI 3.1 J:: I) m't: BCQ iJ;_,ox; I) :ft--:::>:: t iJ;0-iJ•0iJ;, (2) O)~ft 

ti~ti!i-C-titJ: \, \. :: O):f:~ft i,f: :t -5 :cl> L, ~ L, < i.ll~ L, "C \, \ < . :: :: '""C" Io = { i E I I 9i ?: O} 
tB<. 

;E!l 3.2 (Kuroiwa, Nishida [6]). maxgi ?: 0 iJ>--:::> Io =/- 0 t 9 0. x E S t:x,J" L, "C, :t L, 
iEI 

(1) L R(Ai) = L R(Ai) 
iEio iEI\Io 

(2) :3{1Jjl j E I\Jo} ~ L R(Ai), :3r > 0 s.t. 
iEio 

{ 
(Yj,x) = gJ(yj), 'vj E I\Jo 

B(0, r) n L R(Ai) ~ co {Yil j E I\Jo} 
iEio 

tci:: G tf X t:;B\,\"( BCQ i);_,ox; I) :V:"'.J. t::ti. L, L R(Aj) = {L ffij ffij E Mj, j E J} '""C" 

jEJ jEJ 

if.> IJ, L 0 = {0} t 9 0. 

~J 3.1. I= {l, 2, 3} t L,, 9i : lll2 --+ lll i,f: 

S = {(x1,x2) E lll2 I Xi:::; 0, Xi +x1:::; 0, Xi-X1:::; 0} = {0} x lll 

( ) { 
x1(x1 -1), x1:::; 0,x2 E lll 

max 9i x1, x2 = 
iE{l,2,3} x1 ( x1 + 1), x1 > 0, x2 E lll 

J:: IJ max 9i?: 0 i,f:JJ..f:: L,, g1(x1,x2) = Xi?: 0'""C"if.>0. 9i O):tl:19'.~~t;l:JE:EI 2.1 iJ>G 
iE{l,2,3} 

*( ) _ { hf, Yl E lll, Y2 = 0 
91 Yl' Y2 - + _j_ 0 oo, Y2 r 
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J: IJ, Io = {1}, II\Iol = 2 c'di:>o. BJH:iiJ•!:: A1 = A2 = A3 = ( ~ ~) 'c'd):)oO)'c' 

R(A1) = R(A2) + R(A3) = IR X {O} t f,t. Q. -=-= c' X = (x1, x2) E s t 9 Q t' X1 = 0 

c-ili:>o. 
1 

fh = (1,0), fh = (-1,0), r = 2 

(fh, x) = o, g2(ih) = o, (fh, x) = o, g3(j}3) = o 

B ( (0, 0), ~) n R(A1) ~ co { ( ~1, 0) , (~, 0)} ~ co {(-1, 0), (1, 0)} = co {jh, 1h} 

t t,t. o 0) c-5:i:Jffl 3.2 J: I) x t:: ;JS\,\ t BCQ iJ!fi,l{; IJ -1I--::J. 

~II 3.3 (Kuroiwa, Nishida [6]). maxgi 2". 0 iJ•--::J Io -=/- 0 t 9 o. '6 G, 
iEI 

II\Iol :S dim L R(Ai) 
iEio 

t,t. G !;f:~t OJ S OJ51;f:: ;JS\,\t BCQ 1i::f fi,l<;-1Ic-ili:> o. 

~J 3.2. I= {l, 2} t G, gi: IR2 ---+ IR ~ 

Io = {1}, II\Iol = 1 

S = {(x1,x2) E IR2 I xr :S 0, xr - X1 :SO}= {O} X IR, A1 = ( ~ ~ ) 

'c'd):)00)c-

R(A1) = IR x {O} 

J: IJ, dimR(A1) = 1 t t,t. o OJc-5:Ell 3.3 J: IJ {3:~0J S O)jf;f:: ;JS\,\ t BCQ iJ!fi,l{; IJ -1lt.:: t,t.\, \. 

~II 3.4 (Kuroiwa, Nishida [6]). maxgi 2". 0 7J'--::J I0 = 0 t 9 o. t G, 
iEI 

:3a ES s.t. gi > (a,·), Vi EI 



221

[1] V. Jeyakumar, A. M. Rubinov, B. M. Glover, Y. Ishizuka. Inequality Systems and 

Global Optimization.J. Math. Anal. Appl. 202 (1996), no. 3, 900919. 

[2] J. M. Borwein, A. S. Lewis. Convex analysis and nonlinear optimization. Theory 

and examples. Springer, New York (2006). 

[3] V. Jeyakumar. Constraint Qualifications Characterizing Lagrangian Duality in Con­

vex Optimization. J. Optim. Theory Appl. 136 (2008), no. 1, 3141. 

[4] M. A.Goberna, V. Jeyakumar, M. A. Lopez. Necessary and sufficient constraint 

qualifications for solvability of systems of infinite convex inequalities. Nonlinear 

Anal. 68 1184-1194 (2008) 

[5] D. Kuroiwa, S. Suzuki, Y. Yamamoto. Characterizations of the basic constraint 

qualification and its applications, submitted. 

[6] D. Kuroiwa, S. Nishida. Observation on constraint qualifications in a class of convex 

optimization, preprint. 


