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By !ntroduc!ngthelagrang!anfunct!on!.LI
x.d.) = flx) - d. c. ( x) Lagrange Muh!pler

0×11×7,1=081×1-7,041×1

At sdut!onx'
,
the !s a sular d! sudan tat

* 0×11×54*1=0 ←Th!s!snecessarybutnotsuff!c!ent.xll.tlw!th D. = Hz sat!sf!es * but !t!ş not opt!mal solut!on!
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Any step vectorssat!sf!.es the and !t!n

prov!dedonlythat!tslength!ssuff!c!entlysmall.Whenevervf.l!) # O, ve can obta!nastepsthatsat!sf!esbothcl.CZ

s = - a (x) for

anypos!t!vea.ca/arasuff!c!entlysmall.However
, no step s !s g!ren when Of (x) :O.



Case 2 : × kes on the boundary of the c!nle . çlxl = 0. Now
,
the cond!t!ons become

Open halt - space → Of (x)
'
s 40 c. (×+ s) >0

kes on the

U- boundary ,

Closed half- space→De , 4) Ts 7,0 +De
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su !t!ş zero .
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.
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correspond!ngc.!s act
for example.!n Case 1 , c. ( x *) 70 requ!resth.at D.* = 0
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0×11×91*1=0 for soma !DO
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and d. arepos!t!ve !
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da can not be pos!t!ve, s!nce

(
z
!s not act!ve at tl-1,17 .

da .cz/xl=0

z. × ⇒ ×!!! ÷.!o.
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G!ren the pont × and the at!ve set Alx)
,
ve say 1-hat the

l!near !ndependenceconstra!ntqual.f!cat!on ( LICQ )
holds !f the set of act!veconstra!ntgrad!entskh.la ) , ! EAIX) }
!s l!nearly!ndepe.deat.

Theoram 12.1 : F!rst-Orda Necessary Gnd!t!ons
It !s calledf!rst-order.becausetheyareconcernedw!thpropert.es of

gnad!entslf!rst-der!vat!vevectorsl.su/oposethatx*!saloca1solut!onofrm!flxlsut!eott.f!?Ijg:!!EEthotthe funct!ons f and ç. aa cont!nuous.ly d!fferat!abk, and that the LICQ holds

at ×
*
.
Than the !s a Lagnange.mu/t!pl!ervectorD*w!thcomponents1F,!EEUI,

such that the follow!ng cond!t!ons aa sol!st!ed at ( x*, D * )

0×14*1*1=0 ,

c!lt *) = 0 , for al ! EE
,

C!l!)70 , for al ! EI,

1¥70 , for AK ! EI
,

Complanentar!ty
Cond!t!ons

- - - --
-- - - - - - - - -"aa 7¥ ç. (f) = 0, for al ! E EVI .

Thesecond!t!onsareoftenknownasthekarush-kuhn.TKer (KKT) cond!t!o.rs.

If exactly One of d! * and c!lt *) !s zen for eaeh !nde !EI . Sfr!cf
e.g., ve have tat 7¥70 break ! C- In A. (x) .

- - -
- - - -

Complanentar!ty

When LICQ holds
,
the opt!mal 7

*
!s un!que!


