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Om the Chzervation of Brownian Motion as an Experiment for Underaraduares

Kenichiro Aok and Akira SHsazan

Summary

We present an explicit realization of the classic experiment on
Brownian motion that Is appropriate for undergraduate education. 'The philosophy
of the experiment basicaly folows that of Einstcin, In particular, we formulate
the experiment =0 that it can be performed by students in humanities and social
seiences meaningfully, The set up and various parameters that facilitate the
experiment without losing its essence are investigated and discussed. The
experiment 2 cuwrently belng employed succeszfully in undergraduate education
for studenis In humanities and social sclences, at Kelo Lniversity.

Key words: Brownian motion, educarion, experiment.
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Complexity of Graph and its J Program

Yoshiko TakeENAKA®
Juichiro TaxeucHr**
Katsuo MaTsuoka®™**

Summary — We obtain a new approach to calculate the number of spanning trees for any
simple undirected graphs on the basis of the singular value of the incidence matrix.
By this result we obtain J program for computing the complexity of graphs.

Key words : J program , singular value , complexity of graph

1 INTRODUCTION

G =(V,E)is a simple undirected graph with a vertex set V= {¥12 V2500, ¥, Jand an
edge set E={e,e,,.......e, | . K(G) is the comlexity of graph G ie. the number of
spanning tree of G . By giving an arbrtrary orientation to each edge of G,we define the

(0.1.-1) —incidence matrix E={(e,) of G in the following way

"] if v, is the initial vertex of e,
=41 if v isthe terminal vertex of e,
e, =1 ; !
[0 otherwise

E, is the matrix obtained from E by removing the i-th row. Itis clear that
rank £ =rankf =n-1
for ie{l2,..n}.

TR, B SRER ASARIEHE (TR2s 8521 MBVTEEEIKNE 4- 1 - 1) Dept. of Economics,
Keio Univ., Hiyoshi, Kohoku-ku, Yokohama 223-8521, Japan, **¥A#% -0, BHEHZE FBTS
i Depl. of Engineering Science, Keio Univ., Hivoshi, Kohoku-ku, Yokohama 223-8521, Japan.
e-mail:takeuchi @ aekeio.acjp, ***ERBEH, AAXFEEFEME Dept. of Economics, Nihon
Univ., Tokyo, Japan. [Received Feb. 24, 20007
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