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1 5]

SEAESR, JESEIE BRI B TE R, B SSUS R RB T IR A A H
B, HFNAMEINEE, VRERMSELNPA Banach ZFEY R, A, 3 [3) FrER
BT R R BR S 2 T 768 Banach ZRIFRBWBRMALRIE. X BB R
RS REFMPEASREETEENEM. &K Frechet 63§ Banach ZfH g X
B9FSKE FRIELEM Frechet RIS, KRBT —AEELZR. FHH RN Frechet Ki¥H
N3E Clarke-Ledyaev £HHHEASR @ #FE - REAHE.

2 F&4mR

# X 32 Banach [, X* XFHIEHEEE. %t S C X, A diamS := sup{|jz -yl : z,y € S}
FRE SWER. A is BRBHIERER, 1Yz c SO, is(e) =0; K z ¢ SH, is(z) = +oo.
E¥ f: X = R=RU{+oo} N7 z € Dom(f) := {z € X : f(z) € R} & Frechet T{¥H,
WMRFEE ¢z € X* FBIHMEM h e X, KR

et k) = 1@ - @)
o Il =0

L, B z* N f 7E z 4bHY Frecher SH, HH =¥ BX f(z). MFE f: X - X* BIEHE

Seiy, WIFK f R C' 2484, IMF Banach Z[A X bHHMH C* 2 (EEH o £0 4) ¥ W

FZ3E] X 2 Frechet 6.
& fi:X—'-R,i=1a2""aI’S%X E‘J:f‘ﬁ- %)\( fly"':fl E SLE‘J%&T%E’%

I
Alfss -+, f1)(S) := lim ipfis(zo) + >~ filzs) : diam(zo, 21, -, 21) < n}.

=1

Wk B M 2003-04-21
BEWE: ZHEHTTHHES (02ZD023) MZEAEHBIES (20042009C).
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EX 2.1 & X R Frechet Y:¥8#Y Banach Z/H], f: X — RETRELEEKE, = € Dom(f),
B f 7€ z bR Frechet IKPIHY, WRFLE z* € X* RFE— C RB¥ g WL ¢ () =2,
H f—g % = APURIBUME. =¥ %N 7 7E « AbH) Frechet IR, f 7 = LBIFTH Frechet
K FETZ BICH Or f(z), BN f 7E = 4LHY Frechet WS

EMX 2.2 He: X —>REplp>0) FR (FREXFR) B, MR o FE-

p(Az) = Wo(z), A €[0,+00), Vz e X.
p(Az) = |MPp(z), A€ (~00,+0), Vz e X.

TN 2.3 ®ep: X - REp(p > 0) FRK (FAEMFTR) B, H (29, +,29) € dom(p,),
IR op(ad + 2, ,2) + 2) = (2, -, 23), Yz € X, UK p 7E (29, -,29) LR AL I
B AR,

Bl ppler, - 2r) = Ting X o — 25]1P,p 2 0, W p RAFRBHELEFK
(x1,- -+, z1) € X ERIEX AR F T TBAER.

ETEMITHeS, RIVEEARNTHNER:

FI3E 2.4 % X B Frechet S #Y Banach Z[H], fi,--,f1: X - R B FLESEHNTHE
FEE, B Alf1,---, f1)(z) < +oo. MXHERE € > 0, FAE z; € X Fl 2 € Opfi(z:),i=1,---,1,
w2

diam(zy, - -, 1) - max(1, |z}, -, |z3l]) <, (1)
I
Zfz-(x,-) < Alfty -+, frl(@) +5, )
B I
I _Za::fn <e. (3)

@& 2.5 & X & Frechet Y638 Banach 2], f: X — R BTFEgms, N
z* € Opf(z) JHLY

. fl@+h) = f(z) = (z*, )
i o (&) 20.
3 TELEWRIA

FEI 3.1 1% X 4 Frechet Y6} 8 Banach ZJH], ¢, : X! — R BT ¥EEM p(p > 0) K
FREH, H (29,---,2) € dom(yp,). F4
() XHEM 21,---,27) € Oppp(al, -, 29), B

I
> (e1,29) = ppp(ad, -, a); O
i=1

(i) IR @ 7E (29, - - -, 27) AOMEXT BRI FLRTH ALY, MIRHENT (21, -+, }) € Orpp(a?,
e ,x(I))a ﬂ;ﬁ

2% =0, (5)
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Hebepim X RIS (21,20 = T2, =
WEF (i) & (23, --,77) € Oppp(2],- -+, 29), M@ 2.5, MAEMIEFER (hy, -, k1) €
XL H
limi Sop(x? +h1,"',$(} +hf) ‘()op(m(il"">x(}) - ((17;,"',2};),(’11,-“,,1[)) >0
li(ha ershr)f}—0 l(hey- -+, b))l -
%5, Hhi=t2li=1,---,[,t >0, Ha) REHowt, |(hr,---,h)| =0 FENTF t >0, F
2H

i £ 020 (L 02) ey af) = (o 2 ead o) 5
oot %, 2D

(@32 (a3} o pin s [A+)P =Ygy (l,---xd)
LSS s < liminf,gr S i, W

I
Z(x:’ z?) < p‘Pp(x(lj, toe az(I))'
=1
RN RRIE c Hh —t, RS 1 -¢>0, MIXA
I
Z(x:: .’1??} 2 p(pp(x?, e :x?)7
BrEA ,
> (x3,af) = pep(ad, -+, 2Y). (6)
i=1

§x? = 0”' = la"'in mlj (6) ﬁi%ﬁ%jﬂ
(i) & (z1,---,2}) € Oppp(al, -+, 29), REIE | T, =il =0vzr € X, B F

Ex,,x) Z(xnx —((1‘1, : ,:U;),(.’Z?,---,.Z‘)},

i=1

B 2.5 & ¢ WPBAEE, B
(PP(zg +x,---,x‘}+x) “(Pp(x?,"',z?) — ((z:""’x;)’(xv"',x»

0< liminf

~i@e,2)ll =0 llz,---, z)l
P —E{ﬂ(x?,x)
= I f ==t = [R) )
Narealimo  I] I uxus“"?;‘“‘ EL
FrEA
lim 2, <0. )
..x,,f?é’z‘“’ EL

ELRIRY, A s XF
I
imi x T 8
mfﬂf;(xz’ "2") Z 01 ( )
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15} ,
. « T\
| %Z(xi e = 9
NXEN llm“zu._.g z,;l(x,, H) llm“,,“_.o<2‘_1 "ﬂ) =0, EIJ Ve > 0,36 = 5(6,.’2) > 0, £
0 < |lyll < & B,
‘;x" ol < (10)
X lylt >0 B, BO<k< oy, 3% u=ky, W lull <6, FRA
I . Y 1 . ku I . u -
(;xia”—yﬁ)—<§xum>—<;$nm>—-5- (11)
Hi (10), (11) %1 || iy 21 < supyayey Tiey (21, 2) < €. BFEA
I
>z =0. (12)
i=1

HEHE 3.1, RIVRESEII TENHERL.
?Ei% 3'2[1] ]‘& ‘Pp(xli v ,1?1) = Z{:l Z;:l "1“, —Zj ”p’p 2> Oa (xga i ’:B(I)) € dom(‘Pp)’ ﬂ‘J
IHEAT (23, -, 27) € Oppp(ar, -+, 21), B

I
* —
Zmi =0.
i=1

o, Yp=1H ¢i(z1,--,21) >00, FH
max{||z;]|:i=1,---,I} > 1. (13)

Wl HEGEW (13) K, ¥ p=1H ¢i1(z1,-+-,27) > 0 B, H (6) R4

I I-1
(Pl(xl" d ':zI) = E($:,$i> = Z(x:yzi "xl)
=1 i=1

Sm{"“’:” 1= 1""31}‘/’1(2:1)"')3:1)'

BiriA
max{||z;|:¢=1,---,I} > 1.
£ 3.3 ¥ X 2 Frechet J:¥#J Banach Z5[H], S £ X WkTHANTH, fi,--,fi:
X — R RTHEEER, H AlA,---, fil(S) < 400,z € N dom(f;). FEMEA b > 0,
# Bi([z,S)) LRTHRY, HF [2,5] == co({z} U S),Br([,8]) := {z € X : diz,5(2) =
infye(z,slly — 2| < h}. IR

lim Zfs(yt) - (Zf,)(z‘) >r, T€R,

60y, WCBa(S)
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BUJX{HEEW >0, ¥ 21, ,21 € Bs([:v, S]) P z; € Bpf,-(z,-),i =1,---,1, TR

I
Zf(zi) < A[fl: t ’fI]([x’ S]) + lrl +¢,

i=1

I
r<(3zty-z)+ely-z|, Wyes.
i=1
{EBH A1 PAEER:
(1°) % r=08t, 4 f = fit+ip,qmsyi=1---, 1 WES fi HBR X Loy THREE.
BE5E 1 € (0,h/2) W inf(y, ...yr}cBan(s) Toima Fil¥s) > iy fil), REH

I I
< min inf (y:) — (2),1).
¢ {{ux,'--,y:}cB,ﬂ(S)gf‘(y) ;ft( )sn}

¥ foi=1,-, I fl fry =iz s BACHE 24 B3 %6 =1,---,I),u |z —ull <e PR
2} € Or fi(z) = Or fi(z),u* € Nr([z, S],u) HER

max([|25[l,- - -, (|27 ]|, lu*ll) - diam(zy,- - -, z1,u) <e, (14)
I I
Zf-;(zi) < Alfr,-- fil([z, S) +e < Zfi(z) +é&, (15)
I
127 +uli <e, (16)

Ko Np([z, S),u) B [z, S] £ u 4089 Frechet $h4E, Bl Np([x, S}, u) = OFiz,s5)(u).
BT [z, 5] BHAME, &

Nr([z,8),u) = {u* € X*: (u*,w—u) <0, Yw €[z, 5]} (17)

® (16), 17) 8
1 I
0<(—u"\w—u)= (Zz’{,w —u) — (Zz: +u*,w—u)
i=1 i=1

I I
Qo aw—w 1Y+ ul - w -l

i=1 i=1
I
< (E 2t w—u) +ellw—ul, Ywe lz,S\{u},
i=1
Bp ,
0< (E 2t w—u) +elw—ul, Vwe [z, S)\{u}. (18)
=1
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TEER d(u,S) 2, FEL, MR du,S)<n, N
d(2;,8) < [lu — 2 + d(w, S) <n+n=2n,

3:% {Zi:i=1,"',I} CB2'I1(S), )}kﬁﬁ

I
;fi(zi) > y-}CB (S)Zf'(y’) > th ) +e.

i=1

5 (15) AFE.

HFuel,S, NiTHe0,1]ffu=01-z+iH5€S. TRE

1< u—gl =1 -9z -7l
HTFzgS,MA1-I>0 XMEMye S, 4 wi=y+H7-y), XH w#u, R (18) RBPF]
1 ;
0<(d #y—a)+elly—z|, Wyes. (19)

(2°) & r#00, ZERHAZNE X x R, RTFEH |(z,7)|| = =] + |r},(z,7) € X x R. B

RN €1 € (0,6/2), 18 lims_o infyy, .. yrycBo(s) Toimy Filwi) — (TL, fi)(@) > r+ 61, H4
fra(t) ==~ +e)t, te(0,1].

TR

I
lim inf (s, 1) = i -
a—«o{(yl,l).--,(y,,l)}cs,(g)x{l};f‘(y’ )=lm y,}ca6(3)zf'(y') (r+e1)
I+1

> Ef,(x + fra(0) = Zf.(x 0),
ﬁt’z ﬁ X xR— -R_,Z = 1,' ° ’I+ ]-afi(xa t) = fi(x)sfl+1(x1 t) = f1+1(t)- ﬁ%“/ﬂ:‘ﬂ‘lﬁ%ﬁ]

I(zi,t:) € Be[(=,0), S x {1}], (25, 7) = (21, t:)* € O filzi, ts) = Or fi(2:) x {0},

i=1,, 1, (2141, t141)" € Op frra(zr41, t141) = {0} X {—(r + &1)}
WE

I+1

Zﬁ(‘zi,ti) < A[fIa Tty f_1+1]([($, 0)» S x {1}]) +é1, (20)

i=1

0 <{(zr,tr)* + -+ + (2141, t141)", (9,1) = (2,0)) +e1ll(y, 1) — (2, 0)]|, V(y,1) € S x {1}. (21)
H (20) X7

I
D filzm) = (r+entres < Alfye--, Fraal(((2,0), 8 x {1}]) + &1,

i=1
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gfi(zi) <Alfrs-eo, fil([2, 8) + Irl +e. (22)
(21) XEh —1
0< ((; zi,—=(r+e1)), (y — z,1)) + eall(y — =, DI,
T ;
0< ((;ZZ‘,y—x) -r+ely -z,
Btk

I
r< ((ZZ;,:I/—.’E)-"E”:I/-.’B”, Vy €S
=1

X EHE 33 REANEHN Clarke-Ledyaev £ MPEAER W MmBAFBLHT
.

E 30
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Frechet Subdifferentials of Extended Functions in Smooth
Banach Spaces
WU Cong-xin*, YANG Fu-chun*?

( 1. Dept. of Math., Harbin Institute of Technology, Helongjiang 150001, China;
2. Dept. of Math., Yunnan University, Kunming 650091, China )

Abstract: We obtain a useful result about Frechet subdifferentials of homogeneous function defined in
Frechet smooth Banach space. Then we extend the Clarke-Ledyaev multidirectional mean value inequal-
ity to a group of functions by use of the sum rules for Frechet subdifferentials of lower semicontinuous
functions.

Key words: Frechet subdifferential; smooth Banach spaces; decoupled infimum; normal cone; multidi-
rectional mean value inequality.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



