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In this paper we use the same terminology and notations as in [1].

Let R be a ranked space of indicator w,. According to the Theorem of [1],
for a point p=R, the following two statements are equivalent as long as R has
some property :

(S) the r-convergence to p is the star convergence;

(D) F(p) is directed (with respect to the order relation <) .

Then does one of implications (S) — (D) and (D) — (S) hold in general? At
a glance it seems that this question is affirmative. For instance, for spaces appeared
so far to be examples in papers relating to ranked spaces, at least one of the im-
plications holds even if the Theorem of [1] cannot be applied. However, the ex-

amples given below shows that the above question is negative.

Let E={(x, y): x and y are real numbers}; and, for a point p=(a, b)=E and
for real numbers €, § with €0 and <[0, 27), let N(p; &, 8)={(a+8cosf, b+3sinf):
0<<8< €} and B(&)={(x, y): x2+y2<€}.

Example 1 ((S) — (D) is false in general). For each p=E, define preneigh-
borhoods of p, v..(p) (60, 6<=[0, 27)), by
B(&)—N(p; &, 0) if p=(0, 0)
N(p; ¢ 0) U {p) if p7#(0,0);
and call v,,(p) preneighborhoods of rank » if [1/6]=n. Then E becomes a ranked

vu«?(?) = {

space of indicator w,: We denote this space by E;. In E,, for the point po=(0, 0),
F(p,) is clearly not directed, but (S) is true. In fact, let {q:} be a sequence of
points in E; and assume that any subsequence of {¢;} contains a subsequence which

is r-convergent to po. It is easy to see that, for any £&>0, there is an integer {,>0
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such that ¢;=B(¢€) for all i>i,; hence in particular, ¢;=B(1) for all :>>i;. Now,
since the interval [0, 2m) is uncountable and since the family {N(po; 1, 6)} (6<[0,
2m)) is disjoint, there is some 6*<[0, 2m) such that ¢;&N(po; 1, 6*) for all i>i,.
Hence, taking the po-f.s. V={v17 .15, *(p0)}, we have gi—po (V). (On the other
hand, for a point ps£p, in Ei, though the Theorem of [1] (T:annot be applied, (S) —
(D) is true.)

The above argument is also valid if we replace v.s(po) (60, 6<[0, 2m)) by
Ve,0( po)EB(e)—ageN( o & 0) (6>0; 6 is any non-empty proper subset of [0, 27)).

Example 2 ((D) — (S) is false in general). Let €={©:6 is a non-empty
subset of [0, 2r) which is nowhere dense in [0, 27}, and let F={6:0=S and O
is finite}. For each p=E, define preneighborhoods of p, v.,e(p) (£>0; O€& if p=
(0,0), and O if p74(0, 0)), by vae(p) = (U N(2; € 6)) U {p}; and call v.e(p)
preneighborhoods of rank = if [1/6]=n. Then E becomes a ranked space of indicator
wy: We denote this space by Es. In E,, for the point p,=(0, 0), F(p,) is clearly
directed, but (S) is false. In fact, let {s¢} be the sequence of points in E; defined
by si=(8; cosbi,j, 8;sinb;,;), where i=0,1,2, ---, j=0,1, ---, 21"2—1, k=4(2"~1)+,
8:=1/(G+1) and 6,,,=2-"2jw. It is obvious that, for any >0, there is an integer
£>0 such that s;=B(€) for all £> 4. Now let {¢,} be any subsequence of {s}.
Then, for each t,, there exists a unique 6, & [0, 27) such that ¢, € N(po; 1, 0n).
It is easy to choose a subsequence {6, my} Of {6} so that the set O*={0n my): m=
0,1, 2, ---} belongs to ©. Hence, taking the po-f.s. U={vi/(ms1,e*(p0)}, We have
th cmy—> po (U). Thus {t,} contains a subsequence which is r-convergent to po.
But {Zk} is not r-convergent to po, since, for some po-f.s. W={v, 6, (20)}, Sk?Po
(W) must imply that, for any &k, Oy is everywhere dense in [0, 27). (On the
other hand, for a point p=£p, in Ez, though the Theorem of [1] cannot be applied,
(D) — (S) is true.)
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