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RIXHES 1 = 0 A
fla+1s) <f(a) +1(s,y).
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SO FUTEES a(t) =a + 1s TR CH.

AR BARR A  EARBEARAT T A RS 3 (A DG A B A B Y 2 SR T T [l
WCeR A PR  BESE T E- R R JC A SCER 11 ] 250 1 E- RSO — 8 2 eR AR 52
1] R 25 1 BIE 22 HEBCRR IR I 20 B ek R, R T 28 H — N — R E- T R B0 9]

B3 ®C=R,f:R>RE:R>RELH

flx)=—x", E(x)=x".
¥ Vze C=R,E(C)={zeRIlz=0} HX Vx,y e CFIVA € [0,1],F



[T PR A 5 PR AR TG A 1191

AE(x) + (1 =A)E(y) € E(C).
XEW CWH E- RN
SAE(x) + (1 =2)E(y)) == (Ax™ + (1 = A)y")7,
ME(x)) + (1 =A)f(E(y)) == (Ax" + (1 = A)y*).
HE — IR EHIE f(AE(x) + (1= A)E(y)) BIF S Af(E(x)) + (1 -X)f(E(y)) i#
T, 2
SAE(x) + (1 =A)E(y)) s Af(E(x)) + (1 = A)f(E(y)) .
BRI f 52 E- ™ eR A [ i 3 BT i f(E(x) ) == x & — 1 pRELL
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MMPRELE(s) € O°f(E) , WIARAFEN fE a, i fUT E(a)t =E(a) +tE(s) J7Ia FIGA, HXF R"
AR R EASA SIF E(s) Jrm i FRER M AU E(x(e) ) +tE(s) J7lal F IR
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MT E(s) e O'A(E), WA
fCE(e) +1E(s)) < f(E(c)) .
NIA
SCE(x (1)) =f(E(x) +tE(s)) =f(E((1 - A)a) + E(Ac) +tE(s)) =
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E(x +y) = E(x) +E(y), W
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B5 ¥ f:R—RIFEELE :R— R AL, H

E(x) =ux,
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Recession Functions and Unboundedness of Functions

LI Mei-shu, GAO Ying
(School of Mathematical Sciences, Chongqing Normal University,
Chongqing 400047, P.R.China)

Abstract: The unboundedness of functions was investigated with the recession cones and re-
cession functions. Firstly, the mean value theorem and recession cones were used to character-
ize the subdifferentials of convex functions on condition of nondifferentiability. Based on the a-
bove results, the necessary and sufficient conditions for recession functions under the subdiffer-
entiable assumption were given. Secondly, the convexity was generalized to E-convex func-
tions, and the unbounded feature of E-convex functions was studied by means of recession
functions under the special sub-linear assumption. Finally, an example was given to indicate

that these results can not be extended to quasiconvex functions.

Key words: recession cone; recession function; generalized convex function; subdifferential ;
unboundedness
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