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We studied some kinds of bound graphs from the point of view of clique covers. Using
properties of clique covers and posets, we characterized classes of upper bound graphs
in terms of forbidden subgraphs.
And we introduced a concept of strict—double—bound numbers and gave strict—double—
bound numbers of some families of graphs.

SRR
(BHHAL - )
[ERESESN IEEESE & gt

2008% /% | 1,400, 000 420, 000 820, 000
20094 | 1,100, 000 330, 000 430, 000
201 OfFE 900, 000 270, 000 170, 000

FEE

FEE
% 3,400, 000| 1, 020, 000 420, 000

WHIE5T 8 - B Rk

BB DR - fH - Bk (EHeRR -

F—U— R HEE

% N

L

)



1. WHFERRAA S IO &

Upper bound graph, double bound graph
Z£® bound graph %, poset DFEFED LR
ML T RBE OGN BRI T 7
T®HY, J.E Cohen [Cob8] 12XV, ERER
BT H1DICEBAINTZ T 7 THD.

AN WG 1L, T.A McKee [ McO03 ],
F.R.McMorris [McZa82], + )@ [ Iw0g03,
0gTs05] Z£1Z 1% bound graph DO#EiEIZRE
TOMIEDOFBRGITICAMEL TS,
Induced subgraph I35 clique cover
IZ X % bound graph @ % & fE M ix,
D.D.Scott [Sc86] IZ &V EFEh, D
%, L.Langley [LaMe97] ZHIZ L VW RE I
72D ThD. T, interval upper
bound graph M T8 chordal upper bound
graph FFDO—HD 77 7 DI L TDH
ThnlbDThsd. KL TIE, Z0bH
DI TR % 8 XA < — 72 bound
graph OREIEZ T35 Z L 2 B L.

BTN
[0gTs05 ]
Tsuchiya, Note on distances of posets

Kenjiro Ogawa and Morimasa

whose double bound graphs are the same,
Utilitas Mathematica 67 153-160 (2005)

[Iw0g03] Shin—ichi Iwai, Kenjiro Ogawa
and Morimasa Tsuchiya, A note on bound
graphs and clique covers, The JCMCC 44
97-101 (2003).

[Mc03] T.A.McKee, Chordal bipartite,
strongly chordal, and strongly chordal

bipartite graphs, Discrete Mathematics
260 231-238 (2003).
[ LaMe97 1] S. K. Merz,

J.R. Lundgren and C.W.Rasmussen, Posets

L. Langley,

with interval or chordal strict upper
and lower bound graphs, Congressus
Numerantium 125 153-160 (1997).

[Sc86] D.D.Scott, Posets with interval
upper bound graphs, Order 3 269-281
(1986).

[McZa82] F.R.McMorris and T. Zaslavsky,
Bound graphs of a partially ordered set,
Journal of Combinatorics, Information &
System Sciences 7 134-138 (1982).

[Co68] J.E.Cohen, Interval graphs and

food webs: A finding and a problem, RAND
Corporation Document 17696-PR, Santa
Monica, CA(1968).

2. WFFEDHW

ZFED bound graph OFEIEIZ %9 2 clique
cover DELEMN DL DAIFEDN, ZhE TITHE
<ATbNTE 7. KM% TiL, induced
subgraph (ZfFfE3 25 4 clique cover [H D
BA4% % poset [H] @ operation DB HIEZ,
bound graph ODEEZ AT 52 L2 HAY L
L 7. F 7, poset operation & graph
operation MR ZMENT L, bound graph @
11 % = O HEE ED operation OMEE
MHIZHZEHLHEHME LT,

ZDOZEITE Y, induced subgraph (ZfFE
L CHEMET BHE4 72 clique cover [BOME
OfEANHFETE 5. FOBICEE{LERGR >
D DfFENT HATVY, £ bound graph D % 72
MEDOME % 9%,

¥ /=, strict upper bound graph & %
strict double bound graph D LIEND DR
MrZ1T\V, strict double bound graph O %
IRBEOMWE AT 5.

3. WHEDTE

(1) ZTHETIZTHLMNMZ ST bound
graph OME % T, upper bound graph
M Y double bound graph @ induced
subgraph (Zft[E3 5 clique cover % poset
FOEBOBEI B L, clique cover
DOFFOREERE ZF]H L C subgraph O
WEE RS 5.

(2) forbidden subgraph ZE® graph DOE45y
WEIZATET 5 clique cover [HDBEfR%E
vertex—clique incidence matrix O#E D>
OIS 5.

(3) strict upper bound graph KT\ strict
double bound graph DN & DENT 247
D.
PLEDOWIEFED T,

(a) : R ORAARD, ik 72 clique cover
DIPIHEE S I 21— F L, poset B D
EHORAEEZD. DR, BTl
HNPHDYI 2L —FbITH.

() : LEIFE, (D)EOQ) OBLREIZLTEN >
T, clique cover (ZXfd 5 poset EDOE
Wi DI 75 subposet HHE X, KD
bound graph OM'E % AT 5.

() : 1T, HE(LEBONLELE N D



vertex—clique incidence matrix 3 I =
L— kL, &Hfclique cover ZfE OMHT 5
graph F® operation OME DT 21T 5 .
(d) : LRI (a) ~ (c) OWFFEETE OHEPRR L
L, MFREAEMORE, BROZN -
et & 4 2 OB OFFEZATV,
FRHROENR LK S.

4. WFZERR

Induced subgraph {2195 clique cover
& poset M DOMHE ZFIH L T upper bound
graph D¥E4 7227 Z A % forbidden subgraph
DAL SRS D 2 LA k.

Upper bound graph G IZxf L T,

(1) G 78 chordal graph TH DT HDYE
+ZE1X, G 2 star n—gon(n=4) %
M7 7L LTEERNIETH
5.

(2) G % split graph THDH72HDMLE A
IS, G A 2K, BRI E Y T T L
LTEHEERNWI L THD.

(3) G 23 Pi~free Th Db DMEAIY5
1%, G 2% bull graph Z#5E N7 7
TELTEERNWILTHD.

(4) G 72 threshold graph T®H A7 D Wk
4551, G A 2K, & bull graph
R 7T 7 ELTEERNT
Thb.

F 72, clique cover DMEEHEEIZELR L

7= upper bound graph @7 T A|ZEHT Ak~
B ESD Z ek, bbb,

G H58Y 7 7 T2\ connected split
upper bound graph T, G=K+S ¢ EH BT
Z7L95. 7272, K iZ maximum clique, S
¥ non—empty independent set THb. Z D
B, DS,(G) 7 split upper bound graph T®
52O DB GEME, Vu, vESITH LT,

(DN (w) NN (v) # ¢

(2) IxEK ;5 xéN, () UN;(v)

WSS HZ & ThD.

Clique (ZXfi>9 % subposet ~D EFf LT
ROFIMEVD poset FDOEHDIIEF LY

strict upper bound graph <> strict double
bound graph ##t % X 9 & L7=. Strict-
double-bound number &I HE&EEAL,
ETNOLDOT T 7 HERMICHIA LD & L.
WL OMND T T 7D strict-double—bound
number (ZRAF 5 ERRTREKRD L Z &0
Rz, T70bb,

1) CM=Z, cp 27 (degi(v)
- 2(]IN(T) |-1)
Z 2T, TiZnon-trivial tree<T
IN(D={ veV(T) ; deg,(v) =2 } TH 5.

@ ¢ &, = "2/n’ (n=1)
(3) ¢ ®) = "2y (1" (=2
(4) ¢ () = "2/n’ (n=4)
B) ¢ w) = "2y (1" (=hH)

R D EV Ladder graph L S°Spider graph
S, Dstrict-double-bound numberiZ B3 % ik
RafFic.

(1) ¢(S,) = 2n (n=3)
(2 "2y Gn2) ' = @) = 2n (h=4)

Fo, BRI T T XD N ONOBE RN
TeHEVHAED NI T 72T 5
strict—double—bound number|Z B84 2 HFZE%
TV, W< ONZTZ 7 7ICELTED
strict—double—bound number & % L 7=.

(1) ¢ (K-e) =3 (n=3)
(2) ¢ (K-E®P,)) =3 (n=4)
(3) L K-EC@K,)) =4 (n=4)

£72, w2777 K 26) 5 3 Kok
RS ZEICRVBELNLEED T T T D
strict—double—bound number ¢ (G) 2% 3 =
((@=5 THOHZLERLT.

(1) ¢ KEK)) =4 (n=4)
(2) T KE®)) = (n=4)
(3) T K EK,,)) =3 (h=5)
(4) ¢ K-E®P, UK)) =4 (h=5)
(5) ¢ K-E(K,)) =5 (n=6)

C, WZB3 Dclique coverDBLEMN D,



induced subgraph® L TOC,ERZ, X7
5 subposet DFFE & C,Dstrict—double-
bound numberDFFORFM AR 2 7. F7=,
poset operation®#ENBKAG XD Z
LIk Y, K+GPDstrict-double-bound number
MNCPDstrict— double—bound number> &K
LB EERLTE.

IO ERFEE IS, TRV T 704
AKOP#ERS ZLICL VBN KD T T
7%, clique coverlZE2SWTHFEL. UL
oM EEFMALT, w277 7K h=
) MMBARDINZRL Z LI X VB LND %
FfED 7T 7 Dstrict—double—bound number
C@)MN3=L(G)=6 THDHZ LERLT.

IS OAFERRIE, ERSEE OENS
DS, B OMTEY v —F L % il
CTAFRLTE.

Fo, ZTNHOWFFERRIX, competition
number |2 A MEEDIEETHY, TNET
IZAT> T& 7= clique cover (ZEHd BHWFZERK
REMANWDLZLIZEIVELNTELDTHD.

Sk, ERABIOTROKREEIEZEL
7238 OMWEEIZOWTOWIZE% clique cover
L strict—-double-bound number DEHEDD
DOWFFE~EMRERBE L TITE 20 EF %
5.

5. FlREinLE
(BFFEAREEE, WFZE 003 M ONHLEERFZE 4 12
=Y

CMERSRm 0] (Gt 6 1)

@ K.Ogawa, S.Tgusari, M. Tsuchiya, On
posets with double bound graphs which
contain a star graphs with as an
induced subgraphs, Southeast Asian
Bulletinof Mathematics, #FiH,
34(2010), 1063-1075

@ K.Ogawa, S.Tgusari, M.Tsuchiya, On
distance two graphs of upper bound
graphs, Discrete Mathematics, &iiH,
310(2010), 3276-3277

@ K.Ogawa, S.Tgusari, M. Tsuchiya, Note
on upper bound graphs and forbidden
subposets, Discrete Mathematics, ZFe
A, 309(2009), 3659-3663

@ K.Ogawa, S.Tgusari, M.Tsuchiya, On
double bound graphs and forbidden

subposets, Discrete Mathematics, e

A, 309(2009), 6353-6358

® A.Kawamura, K.Ogawa, S.Tgusari,
M. Tsuchiya, Note on upper bound graphs
with forbidden subgraphs, Advances and
Applications in Discrete
Mathematics, At f,
1(2008), 215-226.

® H.Era, K.Ogawa, M. Tsuchiya, A note on
some kinds of hereditary bound graphs,
Utilitas Mathematics, A #iA,
77(2008), 55-63

(Fa%E) GH141F)

@ D.Kishida, K.Ogawa, S.Tagusari,

M. Tsuchiya, Cycles and p—competition
graphs of digraphs without loops and
symmetry arcs, 3" Pacific Workshop on
Discrete Mathematics, 2010/12/10 (
K|E, Hawaii)

@ K.Ogawa, S.Tagusari, M. Tsuchiya, On
strict-DB—numbers of the Cartesian
products of cycles, 3" Pacific
Workshop on Discrete Mathematics
2010/12/10 CK[H, Hawaii)

® K.Kanada, K.Kushima, K.Ogawa
S. Tagusari, M.Tsuchiya, Note on
strict— double—bound—numbers of
nearly complete graphs missing some
dges, 3" Pacific Workshop on Discrete
Mathematics, 2010/12/7 (CK[E, Hawaii)

@ Y.Kidokoro, K.Ogawa, S.Tagusari,

M. Tsuchiya, On p—competition graphs
of digraphs without loops and
symmetric arcs, 3™ Pacific Workshop on
Discrete Mathematics, 2010/12/7 CK[EH
, Hawaii)

® K.Ogawa, R.Soejima, S.Tagusari,

M. Tsuchiya, On strict—double—bound
numbers, Combanatorics 2010,
2010/6/29 (A # V7, Verbania)

©® /NIMERRR, HERSE, BT, On
strict DB—numbers of the Cartesian
products of star graphs and paths
AARCEES, 2010/3/24 (BEMEFFKRT)

@ NVEFAIR, /NIERES, HEHIRE, LE
SF1E, On strict double bound numbers of



the Cartesian products of two cycles,
ISHECEA RIMFFEE S, 2009/12/19 (BE
BRF)

ANPEFRR, ANIMERER, HEHRSE, L&
5SF1E, On strict DB numbers, HA$S:
2, 2009/9/24 (KIKAK)

S. Konishi, K.Ogawa, S.Tagusari,

M. Tsuchiya, On strict double bound
graphs, 22™ British Combinatorial
Conference, 2009/7/6

(¥%£[H, St. Andrews)

ANPEFRR, ANIMEIRER, HEHRSE, L&
5F1E, Strict DB numberiZ-oWTC, HA
ey, 2009/3/26 (HAUKRS)

AN THERER,  HEHIR SR, TRSFIE,
Strict DB-graphiZ oW T, HAEZ,
2009/3/26 (HHEUKF)

TESFIE, /NIMERES, HEIERSE, Two
step graph @UB-graphff:iZ >\ T, H
AR, 2008/9/24 (UK THERT)
+JB5FIE, Upper bound 2-step graph (T
DONT, MR RIS LTo
A - B LCE DAY —
7 vay”, 2008/7/6 (BXUEEKRT)
M. Tsuchiya, On upper bound graphs with
graph operations, Combinatorics 2008,
2008/6/24 (Italy, Costermano)

(X&) GE 1)

O FEigEE, LESFIE, PEERE, ik
ThRZ 2 7 #5%, 2010, 238
6. WFZEiE
(D MFgEREE
+B SFIE (TSUCHIYA MORIMASA)
RS - FLEAYL - B
&%= :00188583
(2) WFge s
L
(3) HHERFZE

JH IEME (HARA MASAO)
WE RS - BUSEER « HEH R
Wreg#s:10238165

W Z’F (MATSUT  YASUKO)
WRIE RS - B - HEHR
et EKE: 10264582

WA & (MATSUMOTO  SATOSHI)
BRIERS: - B - HEEAR
MoeE®FS 30307235



