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by '
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Be consider in ihis note point=ito-set mappings with values in
a megric space,

Let (X,d) be a metric space, where we denote by SD(Z) the family
of the nonsmpty subsets of X and

d(x,A) = mrﬂd(x.a);aen}:xe z, ge?(x)

a(4,3) « tazfa(a,b)iac 4 ,be 3] ,4,5¢ P(x)

3(Ase) sixe Xad(x,a) < <}, ae P(x), 130 ; B(x,e) & B({x},2)

B(A,¢) oixeXsd(xiA)<e ), he P(X), ¢ >0

CB(X) « iAc;xZA is elosed, bounded and nonempty}.

The set CB(X) will be comsidersd as a meiric space emdowed with
the Hausdorf{-Pompeiu metric D3

D{4,B) & max S suf{&(x,B)ax}z AY . suplafy,a)iye BS}

hecordingly with [1] we will say that a mapping Fix— G(z) ,
where X and Y are topological zpaces, 4s lower sendcontinuous
‘l,s,c.Léﬁ_zo

there existis a neighbourhood V of x, such that P(x)}N T 4 ¢ for

€ X 1f for any open set UcY with U(] F(xo) # @

any x €V 1t iz uoper gesleontinuocue (u,s,c,) at xo€& X if for any
epen set UCY with F(:ﬁo)c.ii there exlsts a neighbourhoed V of x,
such that P(z)C U for smy x eV,

Frou now on ,X will dencte & “opological space and {Y,4) a
netrlc one,

In the papers [3,4] £t ic sals that there are poinie~to=get
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nappings FiX —CB(Y) continuous with respoct to the metritc D which
are not u.s.c., but im the case that the values of P are conpa.ct
sete, the u.,s,e, is & conscquence of the continuity with respect.
to‘D.' The ain of this note is te weaken the condition of conpactness
on the izages of P, the mentioned imﬁlication reﬁa.in,ing true, It
will be given a condition under which the ‘oontinuity of.r with
reepect to D is equivalent witix the 1.8.,c and ues.c, of F,

The following assertion is 6bvious

Proposition 1, For any A,Be CB(Y) and s>0, we ha\;e D(A,B) < e .
iff ACN(B,s) and Be W(4,e). ' :
Definition 1, A set A€ P(Y) has the property (%) if for any

closed set CCY with ANC = ¢ we have a(A,C)>0,

Remaxzk ), Any conpact set A has the property (%) , as it is
showa in [2]p2%4. Any infinite set in the space Y with card ¥ 3 X,
endowsd with the discrete meiric has the properiy (), but 1t ig
not compact, ;

Propesition 2. The property (%} for the set A is equivalent
with the fact that {N(A,i.):£>0} is & bYase of neighbourhoods for A

Proof, Let A & set haviné the property (#) and U5 A an open set,
Then (U @ T U 45 closed and CUNA w@, hence d(A,LU)as>0, For £«
we have N{A,z,)c U and then {H(A.a)cv; o) is & base of neighbourhoos:
for A, Conversely, let C an arbitrary clesed set with ANC & &,
Then AC Co, Cc veing an open sct » let g>0 be such thei 2cli{a,) <. o
It follows that a(4,€)> a(A,CN(A,e))2ev0, :

Iheoxen 1, For the polni-te-cel nopring FsX—CB(Y) tie follcowirn:
Rhvesitrn are true 3
{s) F iz 1l.8,.,0, &t Xy LT for any £70 there exists a nelghbouricod
¥ of x, such that F(x )< K(F(x),z), vhatever xeV ; 1if F(x,) is
totally bounded ibhe converce Lo alee {rue,

-

(v) F is u.s,c, at Xq implies ihat for any cro ihere exists =
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such tlhet F(x)c #{P(x,).£ ) ,whatever x €V

asighdbouzhced ¥ of 2,
iz P(x,) hes the property (#), the converse is also true,

Proof, {a) Let Xg€ X and F hevsiven such that for amy g0 there
sxists ¥ with }?(xo)c R(P{x),c) whatever x €V, We show that f is 1;5;&0
8% X o Let GCY be an open set such that F(x,)N1G 4 3 1£ G o ¥,ths
condition ia the definition of 1.s.c, is obviously satisfied, Let
G457 and yy€ F(xc)ﬂ G. We denote T s a(yo,[‘.c)... We have ryo,beczuss
¥ o o teplies y_eCc «[a, while ¥, € G. The bypothesis guarantées
the existence of V such that F(x )c x(r"(zv)ﬁr/"z')f £6r any x €V, We
-pfeve noy that for any xe& ¥y F(x)/1G b, Lot us suppose ‘that thews
sxists x& V sueh thet P(x)N G »f, hence Ffx)cLC, We obtaln then = o

= afy, o) < aly, JF(x)) ¢ ¥/2, since 3, € P(x,) and F(x,)c W(F(x),=/2)

for %€ ¥, This contradictiom shows that F(x)N¢E ;.;dvfar any x€V, thoza-

tore F is 2.8.e, &t x_,

Por the converse we suppose l'(xo) totally boundsd and !' B .o
85 Xg0 Lot £>0 be given and P(x.)c Us(yg.afz),‘ such that B(yh &f2) 1
Nrix,) ¢¢ kel,n, We can then fiad neighbourhoods Vi of x such thai
Flx)NB(y,,e/2) ¢ ¢ for any €V, , kel,n, Let ¥ .n v, and x be in %
Pom overy ye F{x,), we obtain .from the total bmdedness aof !’(xo.)L a
pelat y, such that a(yey, )< &/2, Becanse P{x)N By, ,e/2) -#yS:ra:-: any
x €¥, we obtain 3, € P(x) such that a(y, »%, )< £/2, It follows that
d(y,z, )<t , hence yeB(z“z)CMF{x),e),.'" In conelusion, for sny xeV
we have F(x, )C B(P(x)pc)e . '

(b) Let F be u.s.e, at x,, For £ >0, wo have F(x;)cB(F(x, ).s)
which 18 an open set, It follows that thexe exisis a ne!l.ghhnnrhood ¥of
x, such that P(x)C B(P(x,),e)c 8(F(x,),e) for any x € T

Conversely, let F(x,) satisfy th; condition (%), hence by Pron,2
iﬂ(r(xc),g) si70] 18 2 base of nelghbourhoods for F(x,)e T8t 6T Do

\

an open set such that F(x,)C G, We obtain an ¢>0 such that P(x )C
< N(P(x Yst)C . By the hypothesis, for this £ we have 2 neighbourhood

¥ of x  such that F{x)cN(P(x,).s) ; for XE Y we have F(x)C ¢, henes

S e

e

satisfies (@),
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P ls u.s.c, at x,,
Iheozres 2. In the conditions of on ol W8, Davel

(2) If F{x,) is totally bounded and F R.5.2. and l.s.c, 2t x
then F ls continuous at Xe with respect to the metric D,

(v) 1£ P(x,) satirfies (%) and F is continuous ai x, with res-
pect to the meirie D, then p 1s u,s,c, and l.8.c. at x,,

Proof, () For &>o0, we obtaip from Th,l the existence of the
neighbourhoods ¥; and ¥, of Xo such that F(x)c N(F(x,),e) for

x€V, and F(x,)c N(F(x),e) for

any
any ze V,_. Considering V =« ¥, N V, ,we
have by Frop,l that D(F(x),i‘(xo))g € for any xeV, 1.8, F 15 continu=
ous #t Xo with respect to 1, ¥

(b) For exno, the continuity of P with respect to D at x, {mplles
the existence of V such that F(x)C N(F(x,),2) and F(x,)C ¥(F(x),c)

for any x €V, dpplyiag Th,l, we have finally that F is u.s.c, aad

; 1.3.00 at xol

Remark 2, In the metric space (Y, d), with ¥ = (o,1] a1d d the
nsual metric, 4 & (0,1/2] 15 a closed, totally bounded set which
bat £t is not compaet, The point=to-set napping F
1 T - CB(Y) given by F(x) » {o,x] satiaglisa the conditions of Th,2
at 1/2, P(1/2) veing not compact,
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