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Abstract　 In th is paper, w e illu stra te som e erro rs[1 ] w ith som e concrete coun terexamp le.
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　　 In [1 ], T. W eir derives a theo rem of the a lterna t ives fo r sem iloca lly convex funct ion s defined

on loca lly sta rshaped sets. T h is resu lt is app lied to con stra ined m in im iza t ion p rob lem s to ob ta in

op t im ality condit ion s and duality theo rem s. Bu t the resu lts ob ta ined are a ll erroneou s. In th is pa2
per, w e list a ll erro rs w ith som e coun terexam p les.

R n w ill deno te n - d im en siona l Euclidean space w ith Euclidean no rm û õ û , R + = [0, + ∞) ,

A set X in R n is a convex cone if X + X Α X and ΑX Α X fo r a ll Α∈ R + .

A set C of R n is loca lly sta rshaped at x 0∈ C if co rresponding to x 0 and each x ∈ C there ex ists

a m ax im al po sit ive num ber a (x 0, x ) Φ 1 such tha t w x + (1 - w ) x 0 ∈ C fo r 0 < w < a (x 0, x ) ;

the set C is sa id to be loca lly sta rshaped if it is loca lly sta rshaped at each of its po in ts.

L et C be a loca lly sta rshaped set in R n , A sca la r va lued funct ion f : C→ R is ca lled sim iloca lly

convex on C if co rrsponding to each x , y∈ C there ex ists a po sit ive num ber d (x , y ) Φ a (x , y ) such

tha t

f (w x + (1 - w ) y ) Φ w f (x ) + (1 - w ) f (y ) ,　0 < w < d (x , y ).

　　L et C be a loca lly sta rahaped set in R n and let S be a convex cone in R m , A vecto r va lued func2
t ion f : C → R m is ca lled S - sim iloca lly convex on C if co rresponding to each x , y ∈ C there ex ists

a po sit ive num ber d (x , y ) Φ a (x , y ) such tha t

w f (x ) + (1 - w ) f (y ) - f (w x + (1 - w ) y ) ∈ S ,　0 < w < d (x , y ).

—06—

Ξ Received Sep tem ber 12, 1994. Suppo rted by the N ational N atural Science Foundation of Ch ina.

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



　　F irst ly, T. W eir estab lished the fo llow ing qu ite st rong resu lt fo r loca lly sta rshaped set in

R n .

L emma 3. 2[ 1 ]　 L et C be a loca lly sta rshap ed set in R
n , then cl (c) is convex.

T he fo llow ing exam p le show s tha t the L emm a 3. 2 is fa lse.

Exam ple 1　 In R 1 . L et C = (1, 2) ∪ (3, 4) , then C is a loca lly sta rshaped set in R 1 , bu t CL (C )

= [1, 2 ]∪ [3, 4 ] is no t convex set in R 1 .

In R 2 . L et

C = { (x , y ) ∈ R 2ûx 2 + y 2 < 1　o r　 (x - 2) 2 + (y - 2) 2 < 1},

then C is a loca lly sta rshaped set in R 2 , bu t

CL (C ) = { (x , y ) ∈ R 2ûx 2 + y 2 Φ 1　o r　 (x - 2) 2 + (y - 2) 2 Φ 1}

is no t a convex in R 2 .

Remark 1　 T he above exam p le show s tha t a set C is loca lly sta rshaped set, bu t CL (C ) is no t

necessarilly a loca lly sta rshaped set.

Remark 2　By the definet ion of a loca lly sta rshaped sets, w e can ob ta in tha t each open set in R n

is a loca lly sta rshaped set.

Secondly, T. W eir ob ta ined the fo llow ing separa t ion theo rem w h ich is u sed fo r estab lish ing

the theo rem of the a lterna t ives.

L emma 3. 3[ 1 ]　 L et S be a loca lly sta rshap ed set in R
n

and let T be a convex set in R
n
w ith non2em p 2

ty in terior, if S and T a re d isjoin t, then there ex ists a non- z ero con tinuous linea r f unctiona l P d e2
f ined on R

n
and a sca la r Β such tha t sup {P (x ) : x∈ T }Φ ΒΦ inf{P (x ) : x∈ S }.

To p rove L emm a 3. 3, T. W eir u sed the w rong L emm a 3. 2 so tha t the p roof is fa lse. T he

fo llow ing exam p le show s tha t the L emm a 3. 3 itself is erroneou s.

Exam ple 2　 In R 1 . L et S = (1, 2) ∪ (5, 6) , T = (3, 4) then S and T sa t isfy the reqirem en ts of

the L emm a 3. 3. Bu t there doesn’t ex ist any non- zero con t inuou s linear funct iona l P and sca la r Β

w h ich sa t isfy the requ irem en ts of the L emm a 3. 3.

In R 2 . L et

S = { (x , y ) ∈ R 2û (x - 2) 2 + y 2 < 1　o r　 (x + 2) 2 + y 2 < 1},

T = { (x , y ) ∈ R 2ûx ∈ (- 1, 1)　and　y ∈ R 1},

then S and T sa t isfy the requ irem en ts of the L emm a 3. 3. Bu t there doesn’t ex ist any non- zero

con t inuou s linear funct iona l P and sca la r Βw h ich sa t isfy the requ irem en ts of the L emm a 3. 3.

T he fo llow ing is a theo rem of the a lterna t ives fo r sem iloca lly convex funct ion s defined on lo2
ca lly sta rshaped sets. T h is theo rem is an im po rtan t resu lt in [1 ].

Theorem 3. 5　 L et S be a convex cone w ith non - em p ty in terior in R
m. L et T be a loca lly sta r2

shap ed set in R
n

and f : T→ R
m

be S - sem iloca lly convex , then ex actly one of the f ollow ing tw o sy s2
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tem s has a solu tion:

(1)　- f (x )∈in t (S ) ;

(2)　 (p 3 f ) (T ) Α R
+ ,　0≠ p∈ S

3 .

To p rove T heo rem 3. 5, T. W eir u sed the w rong L emm a 3. 3 so tha t the p roof is fa lse. T he

fo llow ing exam p le show s tha t the T heo rem 3. 5 itself is erroneou s.

Exam ple 3　 L et

S = R 2
+ Α R 2, T = { (x , y ) ∈ R 2û (x - 2) 2 + (y - 2) 2 < 1

o r

(x - 2) 2 + (y + 2) 2 < 1} Α R 2,

f : T → R 2 defined as f (x ) = x , Π x ∈ T , then f is S - sem iloca lly convex funct ion, T and S fu l2
f ill the requ irem en ts of T heo rem 3. 5, bu t the resu lts of T heo rem 3. 5 is no t co rrect.

T he first system has no t so lu t ion, since f (T ) = T and (- T ) ∩ in t (S ) = 0ö, T he second sys2
tem has no t any so lu t ion. O therw ise, there ex ists a 0≠ p = (p 1, p 2) ∈ S 3 such tha t p 1x + p 2y

Ε 0, Π (x , y ) ∈ T . T h is im p lies p 1 = p 2 = 0 , a con trad ict ion.

T he resu lts fo llow ing T heo rem 3. 5 in [1 ] are a lso no t co rrect since the erro r of the T heo rem

3. 5, w e om it the coun terexam p le here.
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关于“Programm ing w ith Sem iloca lly Convex Function”
一文的错误
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(中国科学院系统科学研究所, 北京　100080)

摘　要

“P rogramm ing w ith Sem iloca lly Convex Funct ion”[ 1 ]一文对定义在局部星形集上的局部凸函

数给出了二择一定理,并应用到约束最小化问题,得到了优化条件和共轭定理,本文用具体反例说

明这些结果是错误的.
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