2009—AL—123 (9
2009735

FEEREN LB B
IPSJ SIG Technical Report

ERJES 75 78XILEEDHEEHE

=W T, EE KT, s
T SUNT SRR TS50
1 FUNBER SRR

AT, n EADEFERNSS T G LB INEZ SN E, EENIUTCBEIN, HRED R
KEixd G OIS 7RBOFI BT L HNETBER d 7T T 7 RKERTE (MAX d-DIAMETER)
BEZD. d=108AER, REEIEAIV—IMELE—OMETHS. ARTRE, (1) FED>0
BIUd> 21200 T, P =NP ThiFhiE, Max d-DIAMETER I U TZ B TEIET %
O =) EL7 VIV XLRFELERVT &, BXU () ANERTSTICHBLIERECE, dHME
BOBAEICIE, MaX d-DIAMETER (& NP REEL 2% C LR, ik, (i) d HFROBEICE, K
7S5 71e LT, MAX d-DIAMETER & P &7 D, (iv) %7 T TDER VI T ATHBRMT T 7kt
L&, Max d-DIAMETER & P £%X3 T LRERT. THBIC, (v) k> 2KKDWVWT, k#BTIT7ExHL
T Max d-DIAMETER & NP WL 755 T L &2RY.

Complexity of Max d-Diameter
Subgraph Problems

Kazuaki SAMizo P Eiji MivaNo ' Yuichi AsAHIRO
t Department of Systems Design and Informatics, Kyushu Institute of Technology
tf Department of Social Information Systems, Kyushu Sangyo University

The paper studies the maximum d-diameter subgraph problem (MAX d-DIAMETER for short) which
is defined as follows: Given an n-vertex graph and a positive integer d, the goal is to find its largest
subgraph of a fixed diameter d. If d = 1, the problem is identical to the maximum clique problem.
In this paper, we prove that (i) for all ¢ > 0 and d > 2, there is no polynomial time O(n'~*)
approximation algorithm for MAX d-DIAMETER unless P = NP, and that (ii) for chordal graphs,
MaX d-DIAMETER is still N'P-hard if d is even. We also prove, however, that (iii) if d is odd, then
MAX d-DIAMETER can be solved in polynomial time even for chordal graphs, and that (iv) it is in
P for interval graphs, which is a subclass of chordal graphs. Furthermore, we show that (v) it is
NP-hard for k-partite graphs of k > 2.
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ERL7 VTV XLIGEE LR,

SEBA. Max 2-DIAMETER OSE{REEME % Max
CLIQUE 5 DZHEANIREICKDITS. T4&bb,
MaX CLIQUE DASIT T T Gy = (i, By) B 5
57 Gy = (Va, Bo) W T . EANETATT
BEH 1 LRI THEDTHRRDAZERRS.

G DHFAEEZ Vi = {v,v2,---,v,.}, 8
H£E% E = {e,e2-,en}t ELEEE, F
BTTT Gy ZHERT B. Vo IZHEIC 2 DDA
HmES Ve BXU Vav "5k b, Vo = Vg U
Vov TH53. £, E; O mBIKKHISELT Ve =
{wy,wa, -, wm} £F 3. Voy EaxnHRZSH,
Vav = {U1,1,u1,2,'",ul,a,u2,1,’u2,2,"'7Un,a} &
g 5. E & 2 DDNESE Eg BIU E. Mok
D, By=EgUE.,g TH5. Ep= {(wi,wj)ll <
i,j < i # jHICKD Vg KK DFEEI N
%7‘57%%275783‘5 Vav & VE DRI
X, E.g = {(’wz,ui,h),(wg,u]',h)'e[ = (ui,uj) €
E,1<£<m,1<h<a}Z{fNd5. 2T, a
& n OZEXOHFATHIICKERLDETB.

EPF 1 O & FERRIC, (1) B L OPT(Gy) =

Fig. 5 Fig. 10757 G hHDRET T Gs

max THBET5L, OPT»(Ge) > axmax+m %
WrzL, (2) HBE ITHLT, L OPT(Gy) <
cxnflxmax THBHET 5L, OPT(Ge) <ex
axnf! xmax +m &I T L EIRT T EHT
5. FHAER. |

FEH3OTHATCRE LTS T G BATU Y b
TS5 T THBIcD, ROZEBDHTEHNTES.

%2 FBEDIIDVWT, PAENP LT BRE, ATI
557 GREATVY 8T I TIKBoTH Max 2-
DIAMETER K U CESEAR TENES % O(nl—¢)
W7 VIV XLIEEELRV. O

5 XEIS7
EE 4 d>11KD0WC, ANTTT7 GHRETZ
T DE E MAX d-DIAMETER X P TH 5.

SIBR. RRY S 7Q&¥T T T DRI I ATHY,
GHT ST TH5 & EICIE Max CLIQUE ITH L
TEZERNEE 7NV IV XLMFET BT eh 5 %),
d=1DELEITIEPICASB. d>2DFHRICDONT
&, B2 LERRIC, 7IVTY XL FIND; DAT Y
T2 @ARIKELONE ST Gt BRI Z 7T
HBHTLERT. TTTd=2%LT5.

757 G = ({vo,v1,v2}, {(vo,v1), (vo,v2)}) &
ZTOXMEREEZEZD. vg,v1,v2 IKHIET BEHK
FQ}& Io = [ZD,TO], Il = [Zl,rl], 12 = [fz,’l’z] aj_
5. ZCT, fo < 79, Zl < T, [2 < T3, é() <ri,
by < 19 £75% (Fig.6 ). FIND, DRAT v 7 2
T, BB 2 OTRRMICOZENT 5 & ¥, KRR
BTl <l <r <1y &TBZLICHIGT
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5. TOZLEMHRECHIG UTcFAXEOEEL I, =
[lo, ro] DRFEIDHTHEZS. L) IcAZThBXMIC
WSS BTHR u hD > AT, distg(ve,u) =1,
distg(vi,u) < 2, distg(ve,u) < 2 THBDT,
FIND, DAT YT 2T, (vi,u) BEU (v, u) &t
mEns. WEMEDOT ST G ERKMEHE LT
KHEMRETHY, KIS TDEETHS. o

6 kEITS7
6.1 Max CLIQUE, d=1

F9d=1, ThbbRAIV—IEECDONT
ELLFDT LA DD,

TR 6 ANMTTTEHERTSTICB->TE Max
CLIQUE X NP Wi TH % 10 |

UL, k DEBDOSEEICIEERT Y —7 OEM
BB &k TH BT Max CLIQUE S M P
ICA%.

6.2 MAX d-DIAMETER, d > 2

28T57 LDFRE2ET T TRAXLEEDN P T

BBETENOLTRRTCENTES S 0,

BRT7T ANTST AR 2T ST DEE Max 2-
DIAMETER & P T35 5.

—75, k> 31 DUWT MAX 2-DIAMETER D NP
R, X SICIGAUREE 2RI CENTES.

FH S5 TEDe>0BXTE>31ICDVT, P+
NP LTBE, ANATSTCHERTSTICRS
T%& MaX 2-DIAMETER (<5t U T SIEKIE TH)
VB33 O(n1—<) TR VTV X LIAAFHE L5,

SEBA. M1 DFHATRE LT T7 Gy 13 3
T5 7o TWVWAT EMOREHBPEKOIID. O

EHEd> 3DV TIR 2ET I TIcBVWTHE
HHZRT T ENTE S (GETHIEAER).
FH 6 IEDe >0, k>2BXTd> 3DV
T, ANMTST7 G WEFY T T7ICBR>TE Max d-
DIAMETER I U TEZHARE CENEST % O(n! )
SERI7 VTV XINEEE LRV, o

BT
AHEO—FIE, R ZEAR 2R ERMIE
18700015, 20500017 DHFEBIKIC LB EDTH .
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