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Abstract

It is required to generate a great many random graph data by a computer when we try

to test the efficiency of some algorithms for a graph or network problem.

In this paper, we give two kind of computer algorithms to generate efficiently random

(connected) graphs, and also show some statistic properties of random graphs by means of

computer simulation. We find a remarkable structural feature of connected random graphs

such that the most of connected random graphs generated consist of a large biconnected

component and certain number of biconnected components having only one edge. And it

follows that the divide-and-conquer method is not so effective when applied for a random

graph. This fact is demonstrated for some numerical examples. Furthermore, we show

that the directed random graphs also have the similar feature when they are decomposed

into strongly connected components.
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Fig. 2 Algorithm for generating random graphs.
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Fig.3 Algorithm for generating connected
random graphs.

o) T, V—7%E3EHKiImEITH 5. #-T,
Sy ELST 7 ERETIHEFEHIZ O TH5.
7B, OC) RLbWAIHMNTSS. ¥/, Fig.3
DTVTYXADT oy 7 155 3T TOHRERZ
On?) TH3. 7uy274i3 O1) TH3. Fuys
S5RU6iE Th, Tz, v, Ta iCHL CREMLT— 214
BEEEZBCEILED?, £h£h OQ1) Ry O(log
n) OFRTETTES. i, 7w 7,812 0
() TH3%. &7ay 70 EFEMIZ, Tau 26
n—1[0, 7ay27L8xmETHE. T/, 7o
w7 4 E5ARTTAEBRMZMEEL T O0R?) <
5. WoT, BELTVFLSFTERETEED
OHEFRRMFHET O T TH 3. %, @
TATY XLk, Shule DFEXEP A F T, FAL
BOEHLTRETZ CEMRVEH LTV S
(Fig. 2 ®7a 4,75, Fig. 3 07y 7 8),



Vol. 19 No. 8

5. EBMAELRBRER

75 7B T 0 S5 s-GRAMP-icIE, BIZETRL
1SV ELo7, BES VXL 7ORES S
7 LM, 75 7% BRERD S B RIETSRMC S
Heoa7u0s7 asBEINTLS (TRt Fortran
Subroutine DETHEINTIE). chdOliEs
AT, UFOXS3REBRETS

5.1 WMETSTORERE

WBWIC, BELOSVFLTI7ARELT, B
SIMHBET IMELRET S, BRES T 7ORER
EITFR1ITEI SN0, ChnEOBEDELE
RoTWZOMhEBENB O, ¢ OEBOBNTS
5. KEUCIZ, RAUEAY, EREES75 7% 100
ERE s, TORIIHRYTIEES S TOENEY
ZTw5. Fig. 4 T3, #ES 5 7 O RERERL/C
TA-ZICEY, REEMNZHEN 0.1, 0.5 0.9
LRDEEOHEAMEBMEOERERL TS, £
BTRLIDIIEE 1 5 53RD S h 2 BRI LU
THY, HEELIZZ-HLTVWE. EEL1EIHAY
BHFRENEVSREE B T B B, FAERDHS
100 EEETOMLRIDBULERMES > TR EEZ 3
TENBTE LS.

5.2 SU¥ LY 5721} 5 divide-and-conquer

EOBFMHEICONT

77 7MBRET, 77 7eKicBAT 3RSy, &
5 7DfE~c DERRSH B WIRIETHRSICET 50
BRETE 28B40 BIAZGAY » +RIE F
HEHHEMENR L), 775720 & 50 {>hD
577 71 3ELT, Lo/MNRBELEECRES ¢
THE{ divide-and-conquer 32 LIZ LTV SN 5.

a=0.5
*=0.1

&
10? o BETSIRERE
Jot &/ et
- IEROECIE
¥}E'Hfé{°”x=09
8:=05
o a=01
10 1 !
10 10° 0°
oS W

Fig. 4 Measured and theoretical value of
probability for random graphs to be
connected,

FYE NS T T DEHEIT 745

COESIBFEEAVECEICEY, BHETE5
TENESCFENBNODICTEC L8 TE3. 7,
HRROEROH I EMNTES. BEnDs S
7%, EIEE m, nz, -, ng OEWEEERSH B OISIET
SRACFETZCENTEZ LT i, bk
On®) OHEFHMELEL LATATY X 4142,
divide-and-conquer BEROT, HEHEE nY _qul
nd {EI25 B BB, O(nlogn), OnY) @7 v =
Y XALTIZ, #hEh n ]ogn/é)ln,» log 7, 713/";%l n;?
5?2 5. divide-and-conquer #:i3, HEFHO A4 —
FETHFB5DTRIEVS, HERMEHED - »BIC X
CROLNBZFETHE. KXTIR, Fvaarsy
izxtd % divide-and-coquer BEOBFEAE~Z D
T, BELAIVALSS 7520 RERES V4 L
77 7 RBRERT S B ORIETHRSICHBLT, &
NENICDNT n T nd, nlogn/Tnilogni, n3T
nﬂ%ﬁ&brwé.mgsmgrmemﬁzm
CEZORRERT. BEEY, ERRICHETSE
FIREM/ HER210 DLE AT, FTHRMIC
FET 5 E XK WENS2.0 0L AT, B
CLIGEWEE L - T3, Chib, EMEE
DEDEDT Y F L5 7Tit, diviée-and-conquer
EOBEHBEA LB CEMDRD. Chid, HIE
TR LS, AXCEBEINIF Y H LS5 IT
12, RKBDOHEN, $5 1 D0KELEERIS 2
WIREASRSICEETNTLE S CEILEZbDTH
A5, ZoMKR, KREOEES Y £ 605 7 0IETFT
SRS OMEEICRET 2 KRBT, TCWHECL S,

107- o: BN 200
o BRER 100
o: BRI 50
“@IC-
LI~
o~
<
10f
1 . :
0 05 10
IR/ B

Fig.5 The computational speed ratio (/3]
1]

n;* improved by the use of the divide-
and-conquer method for a certain kind
of random graphs which has originally
computational time of O(n?).



746

1%
IO’L o: Mis%iy 200
a: IHmE 100
oI MSsB 50
&
g10°F
=
29
=
1 L
05 10
HE/WAR

Fig. 8 The computational speed ratio(nlogn/2]
H

nilogn;) improved by the use of the
divide-and-conquer method for a certain
kind of process of random graphs which
has originally computational time of O
(nlog n).

10% . .
o: Mm% 200
a: BRI 100
04 o: BRI 50

0 (]'.5 10
B/ SRR

Fig.7 The computational speed ratio (n*/%

H
n;%) improved by the use of the divide-
and-conquer method for a certain kind
of process of random graphs which has
originally computational time of O(n?).

5 5 ¥R 200

15 20
R /BRI

Fig.8 The computational speed ratio (n%/3]

t
7;?) improved by the use of the divide-
and-conquer method for a certain kind
of process of connected random graphs
which has originally computational time
of O(n?).

n b2 Aug. 1978

S

iR 8% 200

B 5 82100
#h R 50

nlgn/ n;logn,
5

20

10

15
R /R
Fig.9 The computational speed ratio (nlogn/2]
3

ni logni;) improved by the use of the
divide-and-conquer method for a certain
kind of process of connected random
graphs which has orignally computational
time of O(nlogn). L —

85 5 2% 200
#6228 100
= 50

1 e
1.0 15 20
AR/ My

Fig. 10 The computatioinal speed ratio (n%/Z

1
n;%) improved by the use of the divide-
and-conquer method for a certain kind
of process of connected random graphs
which has originally computational time
of O(n%).

5.3 SUSLYSTIDOFETIRI
TFHE2RUNBOERERLS, EES v F475
7 DIEFAFRME, FEAEM L XOBELEE» S8
EFSRATH Y, KBHOMERVEIR, 312 .
DAFRIETAFRARATNT V3 ¢ L psEfilzh
3. RETIR, COWRERERIET 00, EiES
£ 507 7 DREEFERSRABILSVIT 4 KL L DR
ZEAUIET RS OBE L ¥ & DBFIC OV THRIE
2fF-TW53. Fig. 11(xHE®)RU Fig. 12(xH

BHE) KZORRETRT. CORE»S, 3ELAED
BRES 2807712, 3SARDEOBEESUIETHR
Sl D2UbFRncEBbhb.

5.4 BT 57 0B

CZTit, HHBEES Y £ AT 7 ORBERKRS
B S50 2 EULOHAY S BERRSORE
BicEBT 2 RERTS. Fig. 13 & Fig. 4(REBR)



Vol. 19 No. 8
e
Lo atBisRINI00
ol ISR 50
BN
RAOF
2
®
o
w201 \

0 10 0 20
Bo/ sy

Fig. 11 Number of biconnected components
in a connected random graph.

30k

g o1 B EX100

K o: BRI 50

B

& 20}

=

x

2

@ B,

S10F

s

4

=

Zo . , ,

S0 10 20 30
BE/ B

Fig. 12 Number of biconnected components
containing three or more edges in a
connected random graph.
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ponents in a directed random graph.
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in a directed random graph.
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