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A study on the classification of the underground street network by the graph

BEO fEd . - bR E— .
Keiji SEKIGUCHI, - Shin-ichi KITAMURA

The purpose of this study is to classify the underground streets and to {ind the
characteristics of the classified groups.- First of all, 21 major underground sireets
in Japan were picked up and made an on-the-spot survey. Then each underground streets -
network was translated into the graph. And these graphs were classified into four groups
by using the cluster analysis.  The first is "' The Simple Tree Type'' which does not
contain the cycle and consists of just a few trees; The second is ' The Forest Type'’
which consists of many trees; The third is "" The Radiation and Cycle Type'’ which .
consists of trees connected around the cycle; The forth is ' The Blockade Cycle Type'’
which consists of multiplex cycles. The classification of graph was mainly explained
by ' degree of a vertex'', ' number of bridges'’ and "'cycle rank of a graph’’.
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WX 5. £z, ‘BB 13 BZ2EA UNAFEDEICELZENTERWLT, ¥ 752 DIT41F5]
ZEnS, REZICXDBOUMNI YA 7 )V OINHEIC X BERE & MO0 —EEEED, L
2o T BIERNITIEY ) —EFRBMERI THM DR TVIBEEERIN B LUK EDSH WO S0 513
A WEEBNEREEZ B,

(2) FIEE : FIFERFIAE OB RN S BRMAICHIEICEIET 25HH T, SO SR L &
T 7RI BIT DR, U1 UIVERICEEINS, TMTERESEEZRAL TWARIAZFICE->TIEE
U217 IR T X DREEGERD S KB OBNRETA ZIVADH BH1 7 )V EERRICFIERENSH D, B4l
TWRWHIAEICE > TIREMEEDY ) —EHREICFIEER S 5.

(3) Pt BMEMIIMTHEEERIOHERESICE > TOREBIE FOFM T, ML - S5,
ENEEE - BENE, BABRME - BAMER CICBIRT 2. AEMEE - EFREIIMTEAOKSI I TH V EH
EROFRE, BEE (D) , HADDO CRE10H) KEEINBEEX5, $/-. B - BhEkT
HWTIEHICHAEZEHE - KOHFTBEEENELTIHEEN, 1 5—D/NE, NII)VRHA 7))
KEEBINDEEZ S, AR - BAMEIERHOREARDERLES I ZHTHOT, THOBME 2
EXRBEMER S IRREORN % T T BRI T TEHRBEBORL BB LICEBIhs LEZ
5,
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Fimid, Vo TEREMHTEHBIGERAL, £V T7RBICLDDBULE T ORMEEASMITEILE

BEE Ule. TORR, WTHEEYS T IWELY A5 - ERBERZOERMENS, OV 27V - V)

, Q7 VAN VU=, Q&A1 7)1, QFEY1 Z7)VICHETE, FOBMT K&, "6,

YA VBT TREREND Y T TBREEIC L > TRND NS o T, Ei, WTHMO%
2, FEY, MREOFEOEREERL. SRORBMEELUTRRL.

) T (BELESS7ERBEN

(1) 57 (graph) : W< DHDK (vertex) EMEEMIL (edge) NMSROIDHD

(2) #$EY 57T (connected graph) : TXTOSMKEMICE > THiEEN TNV S

(3) $4 9 (cycle) : L THREIR>TL il

(@) K (tree) : 941 ZNOLVEREYS T, SEINEELAL, EROAONEEHET5—ENLENEE (nEOX

ZHOKIIn — 1 {EDLEED)

(5) 5224557 (complete graph) : RDEDRBVEDDOATHEHFEINT NS
(6) F/AY' 57 (planar graph) : BHTEHR (K) POMIR R GEER) 2RFERBWESICERTHITZ /57, 175 70%

HETH BT, TORBITS AT 57, 6 AR S 7IMNTES S 5723 ERNEHE)

(7) BA¥YT S5 (polygonal graph) : YEY T T7OINBETIZABOEEEEKL. 2T TNV
(8) ADRY (degree) : RITHMINDZDLOK, [FFEREOKOBEEIIMEE

(9) &#t r OIERY (regular of degree r) ,ﬁ@*&ﬁ‘?*ffﬂ C#s

(10) A4 2T (cycle edge) : T 7IZHBNTHETRWVLE

(11) #& (bridge) : HDLEFEHLUARGDRUCED LW TERNL, IIT7EZDOREITMNTD
(12) & (path) :RUR% 1 ELTHEDER

(13) /ME (trail) :FUCLZ 1EETESED, Nk EOFEAEORED DS I 7 kBONEEHT
(19) A4 5—ONE (Bulerian trail) : H50B0% | EEFEHCEMANG, [TRTOREAL
(15) NI YA YL Hamiltonian cycle) : HSWBL%E 1 EFEHES YT 7)), HEAZL

(16) T yF ¥ (matching) : BOBDDREBETIAEMTTHIE

(17) Y4 2 LEE# (cycle rank) : YA UNELZSLTYI)—=ICTB-DiclRE LDk

(18) T (face) : HuId-1 JIVHEHTERS

(19) EIRMERRE (circular alternation path) : ROBROLRENSIERE  [AADHD & MHERDOTERIILT
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