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(ii) x(yZ · y) = (xy · Z)y
(iii) x(Y z · Y ) = (xY · z)Y
(iv) X(yZ · y) = (Xy · Z)y
(v) X(Y z · Y ) = (XY · z)Y (vi) x(Y Z · Y ) = (xY · Z)Y
(vi) X(Y Z · Y ) = (XY · Z)Y for all x, y, z ∈ P and X,Y, Z ⊆ P .

Example 6. Let (Z2,+, ·) be the ring of integer modulo 2 and let G = Z3
2. For (i, j, k) and

(p, q, r) in G, define
(i, j, k) ∗ (p, q, r) = (i+ p, j + q, k + r + jpq).

Consider Z3
2//N ⊆ P (Z3

2) where N = N(Z3
2, ∗) = {(0, 0, 0), (0, 1, 0), (1, 0, 0), (0, 1, 1)} is the

nucleus of (Z3
2, ∗) so that

Z3
2//N =

{{
(i, j, k), (i, j + 1, k), (i, j, k + 1), (i+ 1, j, k), (i, j + 1, k + 1)

}
| i, j, k ∈ Z2

}
.

Define an hyperoperation ′◦′ on Z3
2//N as follows

(i, j, k)N ◦ (p, q, r)N =

{{(
i+ a+ p, j + b+ q, k + c+ jab+ r + (j + b)pq

)
,

(
i+ a+ p, j + b+ q + 1, k + c+ jab+ r + (j + b)pq

)
,
(
i+ a+ p, j + b+ q, k + c+ jab+ r+

(j + b)pq + 1
)
,
(
i+ a+ p+ 1, j + b+ q, k + c+ jab+ k + (j + b)pq

)
,

(
i+ a+ p, j + b+ q + 1, k + c+ jab+ r + (j + b)pq + 1

)} ∣∣∣ i, j, k, p, q, r ∈ Z2, a, b, c ∈ N

}
.

Then,
(
Z3
2//N, ◦

)
is a right Bol polyloop.
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The rank of Mordell-Weil groups of surfaces
Mo Jia-Li

(Department of mathematics, Soochow University, China)
E-mail: mojiali0722@126.com

Let S −→ C be a fibraton of surface, and we can define Mordell-Weil groups. In fact, they
are Abelian groups. In 1989, Prof. Mok raised the following question in [1]:
Problem 1. How to determine the rank of Mordell-Weil group >0?

In [2] and [4], the authors discuss the above problem. In this talk, we try to give some new
views in this problem. Especially, we use the number of singular fibers to determine whether
the rank is zero or not.
Theorem 2. Let S → P1 be a fibraton of surface. If s1 > 4g, then the rank of Mordell-Weil
group > 0, where s1 is the number of fiber whose Jacobian is singular.
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We will also discuss the following similar problem in this talk.
Problem 3. How to determine the Mordell-Weil group is trivial or not?

Prof. Kitagawa and Prof. Konno used the pencils of surfaces to consider this problem in
[3]. Here, we give the following theorem for elliptic fibrations in another way.
Theorem 4. Let S −→ P1 be an elliptic fibration of surface with s singular fibers. If s > 3,
then Mordell-weil group is not trivial.

For the above two problems, our results are the best. Because we have the following
example:
Example 5. The Weiestrass equation y2 = x3 − t4x + t5 corresponds to an ellptic fibration
over P1 with II∗, I1 and I1 at t = 0, t = ±3

√
3

2
. It is easy to see that Trivial lattice is E8,

and Mordell-Weil group is trivial.
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On Asplund spaces Ck(X) with the compact-open
topology
Jerzy Ka̧kol

(A. Mickiewicz University, Poznań, Poland)
E-mail: jerzy.kakol@amu.edu.pl

Recall that a Banach space E is called an Asplund space if every separable Banach subspace
of E has separable dual. A celebrated theorem of Namioka and Phelps says that for a compact
space X, the Banach space C(X) of continuous real-valued functions on X is Asplund if and
only if X is scattered. We extend this result to the class of spaces Ck(X) of continuous
real-valued functions endowed with the compact-open topology for several natural classes of
non-compact Tychonoff spaces X. The concept of ∆1-spaces recently introduced and studied
has been shown to be applicable for this research.
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