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A1, “Study of Orthogonal Ray Graphs with Applications” (HAMEMAZET T 7 L2 DIGH
(BT 2AFgE) LEL, X8 EMNMLRINTND.

% 1% [Introduction] (FFif) Tl¥, BERPLEMRAES T 7 OGN & DT 7 BIEEOX SRR G~
DI 2T 2 L 36T, RSO ARBIN LTS, BT, BREERES T 7T 5 T
EZDRFUZOWTIRA, F/ BIEHRFTOTZDICZ OV T 7 OGS 2 SR ILETH D 2
EEFERL TV D.

%5 2 2 [Characterizations of Orthogonal Ray Graphs] (EAZMHEMRARFE T T 7 ORHEATT) TiE,
2 FIMEL BRI ET T 7 & 2 FMERFEMRAZ AR T DBEFOR R EMBLL, Tz HnT
BB ZE T T 7 & 3 HMBERYEMRZFZET T 7IZkT 0L ODORBERMEEZENTND., &
ToRIREIS, EAZHEMRAS EA & 3 1A EAS B AR ZE AT )T 2 U T & AR R IR 7 L =2 ) X
LEFLTND. RS, EEOERZFEMREZAEY 7 7 IFERIIDEZERNI LETRL, TRARRIC
Xf U CIXEA R EMRREARTH LD DUEASFMETHLIZ LR LTS, EER N EMRRLE
A LT, 2R~ A F—IC K DRAT T &S, EROEREMRRZEARIL2 DO 2 JFAIEAZ - H
MZZEARD 2 RERERGOEDL ZLICEV/BOLNL ZLARLTWD. £ 3 HMEEEMRIZEAR
ZX LT, ENEM 2 FMERZFEMZAEREFLNI LEZRL TS,

% 3 7 [Recognition of Unit Grid Intersection Graphs] (BN 1227577 7 OFRHKME) T,
BAPEMR AT 7 7 OREBICUETH7 7 7 Th D, M TRZET 7 71253 2 38 k)
NP-FERTHDLILERLTWD., EIEEDT Y v NI T TN FEAET T 7 ThDH & &R
L, ZORRNDERA A ERBEN BN 2227 T 7ICH LT NP-REECH D Z 28N TN D,

%5 4% [Feedback Vertex Set Problem] (JFESEAMBE) TiX, ERLEMRRZET T 7ICEET
%77 7 ROMEREIZ W CORiE e S MO RERHIFH R &2 8 L2 BC, Bindhmiks v T 2 HiE
W7 7 71k D ImE REATEE R HRERR T LT ZALEREL TN D.

% 5% [Dominating Set Problem] (C<FdmfEAME) Tk, BERVEMERZES 7 7ICEET L7
7 7 HEOREEICB W T XELAEGNEORHHEELZME L2 LT, 77 707 — VOB Z H
T, 2HMBERYELET T 7ITkT 2B E EAE S & SESES OB B RBEO K
HAEEEZFIONCL TS, 0%, BNFEVEEZ HWT 2 HRIBERLERZES T 712k 5 EAA
EXPAECHELM LV mERT AT XLEZRELTND.

% 6 % [Induced Matching Problem] (FF&~ v F o JEH) Tk, ERPEMRZES T 72
T 577 7HEOWEBIZB W THEY v T VS RO AR EOR B REZ B L LT, B
PEMARET T 7 L 2 F KIS HFIMEAEEMRZES T 7 LT, 777 OMEICET 5 e %
WL, ZoEMAERWCHY~ y F U M LRI EAaMEORMFERLZ PO NI L TN S,

% 7% [OBDD Representation of Graphs] (77 7 ® 0BDD #H8l) TiL, BEAVEHMRRAES T 7 L
FHUCREE T 57 T 7%, KB 7T 752 L RBTLHEE L CGIFFER SN TWAT —X
HETH D, 0BDD Z#HWTERHET L H ka2 " LT, 2OV A XD 21T > T 5.

# 8 % [Conclusion] (f&7m) TlE, AL THONTREREZRIET 2 LI, A% OMER-EIC DS
WTEALTWS.

%« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRH L T 723wy,
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Orthogonal ray graphs are the intersection graphs of axis—parallel rays (closed
half-lines) in the plane, which are introduced by Shrestha et al. (2009) in
connection with the defect—tolerant design of nano—PLAs. This paper deals with
structure of orthogonal ray graphs, and some applications to efficient
algorithms and compact representations of orthogonal ray graphs.

A 3— and 2-directional orthogonal ray graph is an orthogonal ray graph with
rays in 3 and 2 directions, respectively. Various characterizations and a
polynomial-time recognition algorithm are known for 2-directional orthogonal
ray graphs. A tree is called a (3— or 2-directional) orthogonal ray tree if it
is a (3- or 2-directional) orthogonal ray graph. Several characterizations and
a linear—time recognition algorithm are also known for 2-directional orthogonal
ray trees.

We first show some necessary conditions of orthogonal ray graphs and 3-—
directional orthogonal ray graphs. We also show several characterizations and
a linear—time recognition algorithm for orthogonal ray trees. Moreover, we show
that any tree is a 3—directional orthogonal ray tree if and only if it is a 2-
directional orthogonal ray tree.

The class of unit grid intersection graphs is a proper superclass of the class
of orthogonal ray graphs. We next show that the recognition problem is NP-
complete for unit grid intersection graphs. We also show that any grid graph
is a unit grid intersection graph. It follows that various combinatorial
problems are NP-hard for unit grid intersection graphs.

We then investigate the complexity of some combinatorial problems for
orthogonal ray graphs and related graphs by using the structure of these graphs.
We deal with the feedback vertex set problem, dominating set problem, and induced
matching problem. Applications of the problems can be found in the area of
circuit design and network design.

In applications to the design of nano—PLAs, we have to handle large graphs so
that the usual representations by adjacency lists or adjacency matrices are
infeasible. OBDD representation of graphs is considered as a promising way to
deal with such large graphs. We finally show the space complexity of OBDD
representation of orthogonal ray graphs and related graphs.
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