EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title TEEBZAZFHELE BANFE, BRBHRE
Sub Title
Author
Publisher ERZSBAFHELENITEES
Publication year 2016
Jtitle BREZB2XZFATHLE. BARE (The Hiyoshi review of natural science). No.60 (2016. 9)
JaLC DOI
Abstract
Notes
Genre
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN10079809-20160930-

0028

BREZBAEZMERRD NJ(KOARA)ICEBREATVA IV TV OEFIER., ThThOEEE, FRFTLRERLRTECREL. TOEMNGEHEEECLST
REENTVET, 5|ALCHLE> TR, BEELZEETLTIRALEEL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

TEMEREARAH SR - HARE ) SAHR

1 AGEE, HABEDHOWL 2T 5,

2. WOCERIE 72 IZKLDOARFERDERER & L, Zofilg, ORFHX, O,
K-k, @B, OEFLT 2,

3. FROMMBIIMERAZICE TIRIET 5,

4, BMEERDD 2 HDIE, BERBIEO AR A2 OIEHEEE T 2 BEHE, TTHEHHE,
BINEIUREC, BUEREREM & 5 2, 72220, BIEMEEEDIHE, BT THé 280772,
BIEER R L EDIZ 0L A1, KEHEo&EKRZ UMb, $, BERBR SO
e LToRtEzEE L, MERZE2VAD L6, R0k z#E0 %,

5. GRS MBI DENFE X HEH BT 5,

6. JER M EHI L TRRY %2 25, Web Rk T H R - B (F W], 50 1])
TRIT %, ZDWeb¥ A b OF/EHEIFERERAREAELENTREAERICET 5, 26l
BIEMBIRIC OV T, MEZHKICHCADE L LD ET S,

7. THEHRCHE - HARRA TR L a2 MRS D 2 W IZHITA L STy 5 & &1, i
EREZEL T, HERENTREARAR (RELELKAORELZORER) of 2k
%,

8. MM BH% &2 o326 51, BWlkY 25403, S H S DRI EEEE DS
AP 21, AREEERCFI 2572 2 L2 XEZ2RIT 5,

9, BT L O FEMOPER FEHEASICL 2HE) ICBIT 2 AREEFOIHHGEENH > 72
Bitr, WMERZBSEHITRBRPRAD D00 TE, BETAHT 22 28T 5,
F - H R L, CORZEMFICTAL TEbDET 5, 7 LEFEHICHEND 5
B, FHiieEE, WEZERLKOHTRES L OMTHINCHAL TRET 5,

10. JFREOSZA G, SO BINIITD e,

11, ARNZ5088 & CHERLE L, ZN2ilZ 5 & S3HERET 2, ML, BEERSARYHE
LEMERBRDED S L 2 HITL 5,

12, JBRGELRT I3FT L R,

(20134 4 H25H o AARFARIT & I 8 TKGE - 86T



JEHGEE 1 HO#EE 5

TEROWTNPDORERIC L 7205 TER L T &,
OEHTLDEAE Summary —— | THOTL Z X0,
@% 4 bov - KA - WO - BT, Blch o> T T HICEHAL TS v, AL HIHT
THHhEVEEA,
QW TIIIEE M), ZNZFNOKRC L D> TRA - il - Ak E2 AT EZ Y,

RIS+ BRSCEFINT
BRE SRS E WOCTHTE 2 At 5,

Hiyoshl Review of Natural Science
Keio University Mo, 39, 21-52 [2006)

750 EHRAUOFERRICONT

HAE—EET - i

O the Obeervation of Brownlan Motion as an Experiment for Undergraduates

Kenichiro Aok and Akira Siisazak.

Summary We present an explicit realization of the claszic experiment on
Brownian motion that is appropriate for undergraduate education. The philosophy
of the experiment basically folows that of Einstein. In particular, we formulate
the experiment o that il can be performed by siudents in hunanites and social
seiences meaningfully. The set up and various parameters that facilitate the
experiment without losing Its eszence are Investigated and dizcussed. The
experiment iz cumrently being emploved successfully in undergraduate education
for studentz In humanites and soclal sciences, at Kelo Liniversity.

Key words: Brownian motion, education, cxperiment.
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Complexity of Graph and its J Program

Yoshiko Takenaga®
Juichiro Takevcui**
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 resuit 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={v,v,,...... ¥, tand an



edge set £={e,e,,.....e,}. K(G) is the comlexity of graph G i.e. 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, isthe initial vertex of e,
if v, isthe terminal vertex of ¢,

0 otherwise
E, is the matrix obtained from E by removing the i-throw. It is clear that

rank £ =rankf =n-1
for ie{l2,. .n}.

TR T, RMESRRR RS (T2u8 8521 BEBLTAEIEIS O #F 4 -1 - 1) ¢ Dept. of Economics,
Keio Univ., Hiyoshi, Kohoku-ku, Yokohama 223-8521, Japan, **#7/#—EF, BESHESER LEE T
i3 ° Dept. of Engineering Science, Keio Univ., Hivoshi, Kohoku-ku, Yokohama 223-8321, Japan.
e-mail:takeuchi®aekeio.acjp, **“ERES, AAAFERYE, Dept. of Economics, Nihon
Univ., Tokyo, Japan. [Received Feb. 29, 2000]
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