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l. lre1, .;f : 1l^ - 1i,,t;¡ e RI( t --- 1?. ..rrt),e; -({ryr...,, ã,,,), .f(n)::(.f(:c,), .. ., ,f(:,:,,)), S,,f(c)) : \U@,,t -.f(r,))r. !\'c clenol.e (rc,, ai) ttre
F:c?ìlàr procirLct, iir,, ii .- (fr,, n¿) u2 the llucrliclca,n nol'lrì, t] l@,) the gr,a,client,
anrÌ A 2,;f(r¿) ütt, he,qsian of / in ar,.

-A lunction bclougs 1o the class Or,1 ìf its gladient salisfies tr ipschitz
conclition (rvi1,Jr a consta.,nl, /i).

Sonìt ineclrr:r,lities frt-'rt ,\ncllica-Raqa [1 l, ancl R,a¡a [3], for ex-
ample

{S,1tn,"¡ ( -{,, - O,, 
" l.,1,,(lrrr). ,t,, e l.tt. IL) c r?i (f )

2 ¡t2 2t¡2

'ç¿e crln¡ritlcÌ ûs ineqlr&ljties for d-conìiex functious. Sirnilaurl¡-, sorìle \\,ell-
l<lrou'll ìnequalities fol colLvex functions c¿in be lefinecì, and some ca,n be
ana,logously given fol nonco¡rvex funct,iolt.

2. Cnlì /(ø,) y.-(ronl'ex on a (on\c\ se1, C c JiÀ if thete exisls ø e -[?
snclr llrat fc¡r'clrlr¡- n, t1 e O, À e [0, 1l holcls

.f}.n t, (1 - i,)y) .< ?.(r) -F (1 - l )/(try) -l- crl(1 - 7,) ri,u - r/ ì12 (2)

If g> 0l,hen/(r)is rveakhr collr,cli, if ø. <1 0 i,hcn/(rr)is srt¡o¡g]5r conve"x
:tnd fol u.: O the lunction is conye-x" JJrrer."r'sti'ongjv cotl\-r-,_\ is convex,
ancl errcr'.i- con\¡ex i.s ute¿ì,lilv con\rex.

'llhtt liollol'ing''lìheolerns l'ill l.re uscd :

'IrrrcoLulr l.l.l fi.n) i,s c:.-conaen í,J' anct only í,f tlte ¡u,uc:tí,on, f(n) |
f øllølt2 ís arntre,t.

lilir¡¡¿llr 2. lG1..1 rl;i.fferen,tíctltle timction, Jþ:) ís ,¿-cott,re¡ç i,f ctttcl only
à! for ctet't¡ ,rt !/ € C holrt:¡

;Í(1t) - lQ¡)> (,JJ(y'), u _- :Ì> _ 
")iu 

_ y|i,
'llrrr,;orrn¡l 3. IG ì T,t:1, .f(n) be ttuíc,:, cotttinuouslt¡ dí,ffereniialtle, Ju,nctíon,

ütl. ft, coTt,tair uonent,Ì)_l .tl ,in,terior sct C. 'J'Iten, f(;iîl ís a-crntuer if antl, onl,t1 if
ior *,n.t¡ :t: e (J, cortr.l y e ll,t'

i';72!(c:)7¡, U> > -2"llyllr.
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