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I ocnrch und«r this 13-month ·grnnt · ulmlnotcd in tho writing 
or tour te hnlcnl papcrG (2,3,4,5] ond two OX'poaitory pApora [1 6], 
nll on applications or convex nnalyaio to proble•a or optimization. 

doctoral dissertation [il] wao al s o produced. 

Tho pnpcr •Now Applicationa of Duali~y in Convex Proeramming" 
f1 J, wei t t n ftt the bcclnnint:, or 19?1, dcocribeo in expooi tory 
f:'l:;h ( n the tnttin J.dcon and computat ionn.l moil i vntiona behind current 
·•"r l n t.h i. o aroa. The di ncuooion io liai tod to tho f i ni to-dim ·n-
•· i orv I r.'J r: , but tho aoti vntion cnr rino over to infini t o-dim nnional 
'' t hl•:mo , r r exampl-e tn otoehnotie pr<' ,rttllllling and o-pt j mo.l ontrol. 
• r: t d " t. h•' p;t.!n~ rn 1 ttnd i mpor t.nnt o..ill of atrtmgthoninc tho conceptual 

f'e Htv '·" :r f o t hnndline~ opt lai1.ntion problems or all norto, t3u.cn 
:· 'Hr<' c.tl'd n t thf" ... o nt.Mlc t.i on of dual probl ems and minimax 

)' whirh ~.y b f' l p ~n put~ttonnlly i n oolvinr; a. t:iv n JH''1 bl ~m. 
" • • •• 'H 'r- , J J n n w la\0 " t.ho · t o no) V\' o. d i ffornnt. l n.hJ (\ . nv x 

' 1 1 ~,,·n;~ ' rn:"'(b1 f'"l (witl non11 nr-nr· con~t.rolnto), t.t i n noun t .o be 
"' nlr I :-;p (\ ( iff •r •n t.in h }f\ COTlV f'.)( C1Ul t on wi~'!!_ ro.nnJ.. rnintn, 

d d n• • r':n1 cl t.ld 'l (' onn i (' 1 t l. :t n tr•rrrt . of t.lw nurnlwr of 
l t .,, · (, vn l u n t. t(lw. thli:V l«': td :1 f t.hi:.J t..Yl,.. J ol.J ow fr m t he theo.ey 

'V!l•"Ptl Hll ' l"l t,t•• . wfr·rrliJl f'; A•l:,lf ft;ran t. TlU' .Y 1 nd to n w :1 [> c - -
nJ·1 hnn 1 fl\11, ' '') tt••t·d. r\lnl p o :• JIJll it if' n , n n ·n d 1cu t din ( j. Tbie 
~':t n • "'ntt t• t ~.,,,. .•·d n. tnvi. "d t.n} : ~t l. t,h,. l>l\ lJI\o rn"r tine o f t he 
t 'I • ' • • i nn ., 1." ·w 'l f' ' r~ , c i 11 y f ''Wl' i . (11ny , 1 <J'l l) nn< the Fourth 
J r t. I' t 'H' I t;. tf'· ., ' l!': l n l r oh•hi jt,y (Hr ll f} 0V, 1 mnni tt, S ptembor 
''/ ) '!. i n t. (IJ\l '' ·• lu ,hf' i1r,0 Of tho l nt t.c r . 

hilfl not 

· t •' • • .-. t t,,. C n~•l.r .tnt)o in CnnvP Contro Probl cmn of 
. l. :· • r;J i·· 1• J"' ' ' t nr: rf • tt nhow.n how the theory in 
. 1 · l • l , t H).- • tl t, Pncomp ~ ~;.J : ta t.o c nnt.rnlnt o , n a.d ,i t ion 
' f'" ·• • r" i t , on con t r 11~ •11 tr• t' i 1n.l poi n t s whi ch ould nlrco.ey 

,.. h 1 1 1 d. Th,.. ~~nil f.n wr•r(~ pr or· f-<' d i n 11n !nvit d lec ture at tbe 
:· , l • • fi . i'H•P t,j_ f': 1 ~r>rtf, .1 '- t ,June 1 ?J t 11nrl the J>O.pOr h&.R RiDC8 been 
.. ; '! ' l' ,,.d n· rmhl i ,at.lon ln t ' :» A11 Jour nal on Control . 

l 1 "Op t lm,,l Arco nnd th Mt n i atta Vo.l.ue Function in Probleae 
·•f ~·" l' ll {t ~" ·· r 4] .. 1 t J n dcaonotrate4 that the existence theor.r or 
l J · j ·or !onYex proble•o bna strong iaplicatioDs eveD tor 

Appro•e4 tor pubUo Nl .... • 
diatrl'-'lOD ual'-'\ ... 
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''none nvox" fH'obJ(•mo. C<•rtnln nxlotcn c th<'Ol'elllO of Ceo\ ·l ond 
Jf'eh nr t.h r<'b.J cxtnndcd. l'urthf'MIOrc, growt.h pr pct"ticn of tbe 

minimum vnl uc function a.·c d ri vcd !roa crowth condi tiona on the 
l ·,r:r:mr:l"n functional being minimized. A noteworthy frnturo of 
t hin pnpor, nnidc fro• t.ho specific rooulto io tho novel uoe or 
· ' t.n ru1d opprortcheo or eonv x tUUtlysis ln a "noneonvox" oetting. 

' l1. tmpcr "Silddle-pointa or llo.ail tonian Syotcao in Convex 
1 • : or Ln~rnnco" (5) otudico a clnoo or control problema where 

1 •' "'' li tO to OJ>t. · mt.r. ov r an infinite time interval. Thio is 
l•t to th way in which ecrtnin dynnaical oystcao evolve over 

l•· •.o~ nt•t1, :tt>" dctll" otat.c. An npplication to mathematical 
· r: .. tw·~ nt.<'•l l.h r sul to, which arc actually vnlid for Lagrange 

n •tui c- r.f'n.•rR t,yp<'. 

t.hr• 1 F l P c nf<'rf'nr.<' on t.ochn.l fJlH'n of 
l•r A • . l' •l •,k t•tnhnnn in 1. ::J Anr;f' •• a , Octob"r 

••• '1\JCr "nw\1 Pf•Jblf'mO ()£ rt.lmnl ..;ont.rol" 
t.lu• l r • "' d i "f~ r' of th con foror 1r: 'hio 
'"''' p lnc 1 •n 1 n r t.. ~1 uncov• T(!d t. 1 dn tf' 1..n this 

lf t. \(' 1 ~~" I n of courm•, i t.o p n thP w y 
~· npu',• t nnl · h (1!' of convex pror;r'lmrning 
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' I ' d I ! \: .<•r t.ut, j till ''llinilllrn. pPoblrmrl r·,•ldl -fun~ 1;toull n.nt1 
11 1,, '' I 'IJ wa n wrltt."'n by Mt•. l1ynn Mciintlnn, wh wnr nupn()rtcd 

1 ,, "•w • r·<'h Ann :- t.nnt. l'klji ndrn curr,•nt. Ly holdn 11 two-y •nr 
·..;·. nr ch nppoi ntm(•n t. nt. th<- Mnth. Hcm•nrch Center M eli non. Tho 
~ 1!~ P t't.ntlon JnvcotJtnt.ca ny.JtclllntlcnlJy for t.hc firnt tlmn tho 

. ' · r. P f c n•1truct.inp; now on•ldlc functiono (concnvo-con ·ex functions) 
~ 1· ·- ivrn onnn. It UO<'O thi:J to build a dut~lit.y thooey for probleaa 
t' ::-~ n lmn : t._ypr. Tho rcnulto vern not cony to acbiftvc. Since 
· ~t1 II' f unc t lotm nn<l •iniaax problear-1 play 11 !undnmcntol rolo in 
'I I I' q t.tniztlt.ion theory, it is likol.J that divero r.lpplications 

1 11 • rl m·. t 111 lar otl vat ion proaptcd tho paper (9], which too 
.,., ' t·d ln 19?1 1 although written earlier. Tbia paper extends tho 

1. ,.,1• of •u•i•ax tb"0'7 to intinite-diaennional proble•o. 

R. T. Roekafollar 
Seattle, Harch 19?2 
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"New nppllcntiono of duality 1n convox proe;ro.11•i.ne 1 " to appear 
Jn tho proceedings or the Fourth International Conceronee on 
rrobnblllt7, Braqov, Ro.nnia, ~pteaber 19?1. 

"Convex integral runctionnlo and duali t7," in Contr.J...l?.Ptions \O 
N· nt i..!l~"r Fu~ctio_n_al Ana.~znlo, B. Zarantonello\editor). 
A" ~d·~mJ c Prena, t 'J?l, 215-2 '5. 

:.. ] ' ,; t;n t.r r.onntrsint.s in convex control problo•s or Bolza," to 
., ,. .,r in S.I.A..ft. JnurPal on Control in 19?2. 
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''1 pi t n n1 nr<"! rul<l the •i n111nm vo luo function in pro bl c n of 
1 . , t ·t•t r ~•·", rn1bt1i tto•l t.o Trnn. n~tionn of the Amor. Mnth. Soc. 

". · rl t l • pn In\. f Jln m f 1 toni n n 1\YI't.P"'n in conv'!X r o b 1 r 1 n of 
I ' f•' 1 • ," • u hm t,t t' fi t.n J. OJ •t l tnlzutJon ThPory : t; I '' .ationa. 

" nut l l' f' ()h ) P.If1 Of n pt fl\111 (' nnfr 1," t o nppt' fl(' 1.1 _l:...f ii~I J' Uf•~ 
' d,J.,i··· • '.inn , A...V. 1\•d:•krlnhnnn (••utt.or), A(!ttlPmic .}:lrP il , llJ'/i!.. 

n l .Y_!.!.:.. 1 r 1.111· r•n..J•.!.!!lor _!!_h.!!'~ J".J:!lnt: 

''Sl'"i r J lf'f)l dP~ant n . tlfltt• - fu nr.t.Jonn nnd duality", Univeraity ot 
.,r,l nw, .o•1, 11n,v jfJ"/1 (1 ' pn r;c-n). 

C: O ilV"V r rt'' ffi W'1 th flO duality (7,8p 9 tt J. Opt, • 1f'h<'0Q 
'/I , ]I~ ~- l'~L . 

r n Di ffcren 1 n1 ~I nnd 
Szcgo (ed1toro), North 

I 1) :r·11 '3 \-lh · (' 1 -~~ conv(' x functionala, II", Pacific J. Ma t • • • 
11• · c-". 1 n r l 7 1 . 

l) n . rmd duo.llty thc ortJm for convex prob1e•a of Jlolza," 
Amcr. Math. ooc. 159(1971), 1-40. 


