B RAT IR SC AT R ZE 6k
5 1986 % 2016 4E 121-129 121

RIRVTST TS T OB

IRBIFERY - ETHRRLEM 20 BHE
Tetsuji Taniguchi
Department of Electronics and Computer Engineering,
Hiroshima Institute of Technology

1 XC&»IC

57 G RERERERS ST L L, ZTORNIEER Ann(G) TRY. MORDICDOVTE {u, v}
BN, BEMEINE w b5, £k, FCEESMEINE M\ (G) E A TEY. EHIL, T
DERESE VD) & G OHER EG) OMICERS ¢ BEEL, GItBWTle, f DiRREHREL, »
D, TOLXIIBO T O 2THE ¢e), ¢(f) DBEET B L &, TR GOIA VT T T LMY L(G) TEY.
E5IZ, A.J. Hoffman RIZSA VIV STOB/NEEBEICKZ—RILELT, —BRSAVISTEEX
TW5. TDTS5T L(Gay,...,m) &, T4 T57 L(G)IC m(= |E(G))) BOE N ICIEERER S ¥
FIWIS=F 4TS5 CPa;) (i=1,..,meV(QR) BRDESICLTHIMA B L THONBTSTT
H5:

e GOHM i ZEL L(G) DR TDIEME, CPla;) DM TOTEREEWICEL.

BOBVAEETBEDL, —BSAVITTT LG ay,...,0m) EIBT 5T G DRIER I a; BORVEY
FNIEAERMGIMATEENE TS T EDSAVTS5T L(G) TEdH5.
T DR, G OEBITH D & L(G) OBEITS] A IEZRO XS ZBEENDS

DDT = A +21.

BAGMC A+ 2T F¥ERETHTHY, BNEHEIZ 2L ETHS. 2T, NDpin = 205571
EDXSBTSTRON? I LWSEMRNEREELS. ROFHIZZORMZMRLIELDTHS !

FI 1.1 (Cameron, Goethals, and Shult [2]). G I&EHETEBEEMS 57T \un(G) 22895,
DEE, GlEROVWIT NIRRT !

(i) V—V+HR A, TEINDE (CZEBISTDSAT5T),
(i) V— N5 D, TREND (—RSA2F57);
(iti) W—+R B, (n=6,7,8) TEENS.

Chicky, B/NEREICX 375 7ORBBREERHA S LV HENEREELZDIEN, (BLA
LBNTW3B) FA4 VT 57 OBBRETRE/NEEHED -2 XKDENEWTITTEBRT 2B TEEW.
#Z T R. Woo K& A. Neumaier K [13] 1, /57D N % Tl TEEHASZ LWV BMARERET
BBSA VTS TOBBERBEEIC—IREL, Aun < -2 7 ST7OERERZERIL L. [13] T, )
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BEEME -1 - V2ZULEDT S THAMEENTVS. FhCZ OBED) Rx7<2 757 LN 555k
55 72OMDBEESHREVENTED, BRIV ISTOEMR LIV~ REDBDD A
U%. ChITFRNEEBEICEA VS T7OMBEERRATZETHD, THICHKRBERD ZHICES
LEBLDKR IRV TS IRMBUBEDHS. DI LIKDOWVWT, REWBIAK?, J. Koolen K2, £
FREKS3, G.Greaves X! 5 LHFTHED TS,

2 KRIRVISD

B8 2.1 & (1), () BT IS T H=(V,E)SNUYT p:V = {f,s} LDOXT H = (H,p)
EBRIRVIIS 705

(i) SN f OBTOTERIE, P Lb—D5\L s DIRRLBHET S |

(ii) SNV f OTEAREWCIEBEETH 5.

SNV s DIEEE slim [HREMU, Zhobh b3 H DEREESE V(H) TR, Xk, SIS
DER% fat BREMRY, FNOHLKD H ODEAEERE VI(H) T&T. £, Z0slimARD, 5
Bt EREBETHLE, § % -k 7T 5T LR, £, Ni(z) (resp. Ni(z)) % 9 DR
x CBHET B H O fat TR (resp. slim [HR) DEELL, N,{(z, y) (resp. Ni(z,y)) % H DAR z,y
DO HFICBEET 2 5 D fat TR (resp. slim [AR) DRELT 3.

EBic, RIRVISTOEKBERRTEXS [13):

T 2.2. ABRKOBRGRRIUTST H OMBTH LT S:

A, C
1= (&)
{HL, A, ldslim [HEOBHSEMGEEEL, C I3 slim HA L fat [HAOMHEBELET. T, MK
751 B(H) = A, — CCT DEAlE $ OBEIHHEL L.
LITZ, 173 B(®) & slim 2Ry 75 7 OBEITH A, LOBFRERLILLDOTHS

& (As)ey — INJ () N N ()| £F LV

Lo VW ape T

Hin Hv Hvn Hix

1. KTV T 5706

#l 2.4. H1, Hiu, Hun Hv. Hvie Hix (K 128) BUTTEALNBZ KT ITSTHS !

VRAL AP RS WA
2 ERPAR TR /R T RRY
SHMK AT LR




Vs vs E Amin

5|l v f1 v f1 -1

A || v f1, f2 v1 f1,v1f2 ‘ —2

S || vi,v2 fi v1f1,v2f1 -2
Hv || vi,ve,vs f1 vavs, v1 f1,v2f1,v3f1 -1-+v/2
Hvir || v1,v2,U3 f1, f2 v1v2, V2U3, U3V1, V1.f1, V2 f1, V3 f2 -1-+2
Hix || v1,v2,v3,v4 | f1, fo, f3 | viva, vovs, vavse, vif1, v2fi, vaf2,vafs | =1 — /2

FEE 1B I o e, HELZ B 27D 7 SETHFLI LU —IBFICERATHS.

EIR 2.5 (Hoffman [7]). H BRI FTS5T783 5. BT &, & fatTHR f % slim n-clique K(f)
TRERI, fORTOBERL K(f) OBRTOEAZEWVOITRRIC LTS »EBNB ST L
T5. cokE DTSR IID:

)\min(rn) 2 /\min(ﬁ) (1)
nli)ngo )\min(rn) = Amin (f)) (2)
KRS, ERD e>0InL, TP BB TS 7 LTEURTD slim 757 AW
/\min(A) < /\min (ﬁ) -+ €.

TSI, BRE2ENS.
BHEH25ME, RV IS TR TS TOBNEEEICBYAEEEETH LHDMS.

3 RIRVIS70OMESA>TZT7D—HRE

A. J. Hoffman KIZ 7S 7OREFICEARZR Y —02HIMAB T LT, Amin < 207 5T7%%5
BRI ELES L, 5, Woo K, Neumaier X [13] 51, Hoffman KOBA LTS 7
DEXEZV—I%, fat ARKBERI DL THEMEBEICL T Anin < 2075 T72H->72. (13
T, O EO—RNESA VTS TERALTNS.

EFTRTRVT S TOMERNTS.

E® 3.1 HEKRTIRVISTEL, H HF0) & HOTOOBEERT TS T LT B UTORHEE
WicdeE, SN LN OMTHBILEY, H=H'uH? TEEEXRT:

(i) V(9) =V(HHUV(H?);

(i) Vo(5) = V(B UV (H?),
VB NVIH?) =0;

(iii) £ € V*(%'), y € VI(9), {z,y} € E(®) =y € VI(H);
(iv) z € V(9H'), y € V*($H?) = |Nf(z,9)| < 1A (Nf(z,y)| =1 <= {z,5} € E(9)).

HMHRTIVITSTH, H2H#£0)TH=H'wH? LEINZAEDE, HEITEURETHS LS. FEEE
ARTRUTITRELSHICHRTEETH 5.
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CTWRRIRVTSTORIMLBEEL, DRAUETRENRTIY TS 7O RIIMEO—DL LT
& T BB,
R TSTDEB/NEBEEDIDVDTRD 2DOHEBLNS

EE 3.2. RIXVITTT H LZOFHEED T 5T IOV,
Amin($3) 2 Amin(6)
MELD D,
EE 3.3. KTV TS5T7 H=9Hw - - wH ICDVT, BH) OB/NEEHEIX
Amin () = 1%1321 Amin($H°)
THb.
T T T Woo K, Neumaier ROBA LT A VIS5 T7D—R{LEBNTB.

BB 34. YISTTRERTIRUIST H=H'y. - wH OFBRN TS T7LT3. E5lIcH#EH,...,H
DOEEEN A ZEE[ LTS, DL E, '3 #-line graph LMTh 5.

{[$nu]}-line graph &5 1> 757, {[Hul, [Hm]}-line graph EZ—{&S 1 > 7S T TH 5. (H, Hup I
DT 1 BE8)
EH 3.2, 3.3H55, I'H H-line graph 5L,

/\min(r) > [fg?emaf /\min(f))

BEDIIDT e 3B, =, Amin(B11) = Anin(P1) = -2 THBIT b, SAVTST, —BS
AT TTTC Anin 2> -2 THBENENDENS.

3.1 BikEIS57

FAVTITIEBNT, TOREBEOHENDS. LTHELHLNTVS
EH 3.5 ([1, 3]). BT S5 T7iIcDONT,

(i) SAT 579 MOMNEELST ST (Beineke DEIETS57) THEMNIONS ;
(ii) —f&S A > 757 31 HOBNZEIE Y S 7 TREMIBNS.

[13] DHT, Woo K, Neumaier RIZXDOMBEEEX T3 !
RIfA 3.6. {[9:]|i=2,5,7 or 9}-line graph ZHEMAHI 3RV S T2 HEE L.
COMBERETEHULNDT, §CLIFRENEL LEBAICDWTRER L .
EH 3.7 (11, 12]). {[9:] | i = 2,5}-line graph I& 38 MO NERIEY S T THEMITI OIS,

TDTSRAEDUKEL LD, JONEBISATRIETST7ERDIIAC LT, [KE 3.6 ZEEH
BRVHEEZITNS,



4 KRIRVISITDERER

T 7 DENEREZEZBRIC, KHMLNIMEE Ol— FETH LTHERZREMT 5B, Woo
K, Neumaier [ [13] B> K72 P STDRBEZEA L.

BB 4.1 RTTT5T7 H LIEEDBEICHL, UTEEEIESRe: V(H) >R EZ/NVLmDE
HEeMs:
ifz=yeV($H) and 2 = y;

ifr=yeV/H)and z =y;
if {z,y} € B(9);

0 ZFo#.
EBIL, {p(z) |z € Va(H)} TERENBETE ASH,m) TEY.

[13] IR H LORBIEEAT 5.

EE 4.2. KTRVTST7 5 LEOEEnIINL, UTEHEZIERY: VH) - R Z/)VLmD
BHIRT L P 5

e g

(o(x), p(y)) =

m—|Ni@@)| fz=y
(), %) = § 1 ~ |Nf(z,y)| if {z, ¥} € B(H);
~INf(z,y)| ZOMH.

BL, Ni(z)ido LBHET 2 fat HADEEEEL, Ni(z,y) & 2,y DTS ICHEET 5 fat HAORE
EERYT. E5, {¥() |z e Ve(®)} TERINBZHETE A (H,m) TET.

INHRE L B/NEEEICITROBEHRSS S -
EHE 4.3 (13]). KTV FS5T7 HicHl, UTRAMTSHS :
() HI /WL mOEREED ;
(i) 13/ VI m OBWREREZRFED ;
(ii) Amia($) = —m.

CA KO E/DNEEEDN -2 2 TE-EEICE, — MEFOERBREHAVABENERE XS ICKD, X
DEBREE B LBk -

EIE 4.4 ([9). 5 ZHMUREN fat- R T T ST T, Ve =V®H), B/NEFHED -3 ELET 5.
COLE, BTO simTERIEE 23 EOD fat THR LT S, I, UTOFEENHIITS:

(i) %2 H® = § = H®
(i) H2HOAHDH® == In >0 (A™4(H,3) = Z7)
(i) H 2 HP = A™4(H,3): BEHIL— MET.
BL, HD & simTERD 1 DT, f B fot THEAZZ OBBIRICE ORI VIS T THS.
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5 RITVISTEDFEIST
ZOMTRRIRITSTDARY Y IV IS TRBAL, BOHLOEREHENT S.

8 5.1 /BT ST7S LTS5 7 5 LEB&sgn: E(S) = {+,~} LD (S,sgn) DT L TH3B.
V(S) :=V(S), E*(S):=sgn"1(+), E~(S) :=sgn™1(~) £ T 3. EF(S) (resp. E~(S)) DHRERIZ
S O (+)-31 (resp. (=)0) LFHENS. S &M (V(S), E+(S), E-(S)) THT. &L, S 75 S OHME
DTSTT, S DEEDY e ICX L sgn(e) = sgn'(e) BTk 5, ARBIT 7 S = (5,sgn’) 1334
RFEY ST 8 =(S,sgn) OFMANERY IS 7 LMENS. 2DODA[BIS5T7 8 L S HRAMTH
BLiX, RD2ORHETLEH ¢: V(S) = V(S) WEETRLEDT L THS .

(i) {u,v} € E*(S) <= {¢(u),4(v)} € E*(S');
(ii) {u,v} € E~(S) <= {¢(u), 8(v)} € E7(5).
T57 (V(S), ET(S)U E~(S)) Mk (resp. JEEKE) K OAME T 57 S 1384 (resp. JFHRE) TH

T 5.2. RKIRVITTT HDARY Y VT I T LA T 57 8§(9) == (V¥(H),EY,E") DT LT
HBd. EL,

Et = {{u,v} | u,v € V¢(H),u # v, {u,v} € E(ﬁ),N_;;(u) N N,’;(v) = 0},
B 1= {{u,0} | 4, € VA(S),u # v, {0} ¢ E(), Nj(w) 1 N§(0) # 0}.

ThH%.

#& 5.3 ((9, Lemma 3.4]). RT7VTTT7 HMRPRAIETIRIENT L L, EDARIYYIVIFT S(H)
HEETHAHTLUERMETH .

8 5.4. ARSI/ 57 Skextl, FEBHETH M(S) %
1 if {u,v} € EF(S),
(M(8))uw =< —1 if {u,v} € E~(S),
0  otherwise.
TEXB. M(S) DB/MEEMEE Anin(S) THEXT.
M(8') N M(S) DFEMTHIRTH B eh b, ROWERES :
#A 5.5 LU, SHUFEYST S OFMARNEHEN T 57755, Amin(S') = Amial(S) B D IID.
HE 23 LEEDL D, ROWHERBRS
W 5.6. HEERKD 2O slimABRDEL —DD fat FREHAETER I/ TS5STLT . TDLE,
M(S(9)) = B(%) + D(%),
BEDIID. 272U, D($)IE D($H)ew = INj(2)| (x € V() THEABNBHATIITH S
B 5.7. fat-RT7<UTS5T HIZDWT, Anin(®) > 355, IAnin(SH)) > Mnin(H) +1 TH 5.



Proof. § DHBRXZ2DD slim [HEDN 200D fat HRERRET 45, 9 REPEEENEL -3
OFERFTS72EL. ThITEH32IRTS. #-oT, HE 5.6 DRENEENS. H & fat-HK
TIXVTSTTHBNE, M(S(H)) = B(H) + D(%) OBNEEEIDEL LE Anin(HD)+1 THBT
&M, [8, Corollary 4.3.3] b 540h 5. O

AEETSThE, FNEARI Y LTS TIEDRTI VIS TIMELNEDTHNE, RTTY
TS IRNETBEDGTBETS T IS TIRSETIHVNRNBNK S ICHI 5. KBE, KOB
DESICRTRY TS THELAENESNSS

Bl 5.8. S B—LEMRETOUD (-)-LTHZHA IV LTS, S DRE—LDHM (+)-UTH 5.
TDLE, SEARVYIVITSTICHE, FslimBRAPEL 1 D0 fat ERLEET I RTITVITST
BEELEW.

LDE3k, BAGNWAFE TS 7ML, WObRIR VY ISTREET SO TREN. Ly
LENG, ARET S5 7% K5 ANERKEBORIT VTS T7ERS KD, EBAMCBFNREL.

5.1 Apin > -3DRIRVIST

E/E, dmin = -8 DRIV TSTRBIEZETETHTEPHELL. LOLENS, Apn > -3 ThHh
E, FHLMVOTRESHMICRINZZ LRI NS. 22T, B/EHEN 2L RER
AFBTS725BUEDT, UTK2DO\NTS !

B 5.9 ([6]). Let G be a connected integrally represented edge-signed graph having smallest eigenvalue
greater than —2. Let H be the representation graph of G for some integral representation. Then one
of the following statements holds: :

(i) H is a simple tree or H is unicyclic with an odd cycle, and G is switching equivalent to the line
graph L(H),

(ii) H is unicyclic with an even cycle C, and G is switching equivalent to £'(H,wu') where uu’ is an
. edge of £(C).

(iit) H is a tree with a double edge, and G is switching equivalent to the edge-signed graph obtained from
the line graph £(H), by attaching a new vertez v, and join v by (+)-edges to every vertex of a
cligue in the neighbourhood of u, (—)-edges to every vertez of the other cligue in the neighbourhood
of u, where u is a fized vertex of L(H).

Conversely, if G is an edge-signed graph described by (i), (i), or (iil) above, then G is integrally
represented and has smallest eigenvalue greater than —2.

EH 5.10 ([6]). Let G be an exceptional edge-signed graph having smallest eigeﬂvalue greater than —2.
Then G is switching equivalent to one of

(i) 32 edge-signed graphs on 6 vertices;
(ii) 233 edge-signed graphs on 7 vertices;

(iit) 1242 edge-signed graphs on 8 vertices.
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TTTR, FEERAAREBICHRTZCETELZRAZBIZDEXDEEL L. MESTICK
D, Amin > —3DRTIRUITSTDARY YNNI ST, TOLOLRETSTDRZTSTTHBT
LIIEEODR,

S BEEREIO TS 7ICHDEIICHBT 5L, XOICEHEIEN, @511 2185, BREZENT
BHNCHODEEREXS. K 2 n [HED (+)-R2T 57, K7 2 [HRAD (-)-5%L757, T %2
V(1) = {v*,v1,v2}, EX(T?) = {{v1,v2}}, E~(T7) = {{v*,v1}, {v*,v2}} TEXAENBLTAT Y
FIU CGHEALOEIZREYST) 353, ¥k, SEAFESIST7LT3. SOTuvy iy, BES
57 (underlying graph) U(S) D7y 7 CiABENDE S OWMB T 57 2EKRT 5.

FE 5.11 ([10)). fat- R T T 5T HIEOMAIETIZ AL, 200 fat THREBHET B sim TR v* 2
BOtDrT3. TOLE, Aun(®) > -3THB L, UTORBERTHIZT L LIZEETH S !

() US(9)) & claw-free 7Oy 2 75T TH5 .

(i) HEE xS E—DD oy LAMKFERRD TS 728

(ii) v* 1 U(S(H)) DYIMIRTIEEN;

(iv) v BEL SH) DTy B I, Kf (n>2), K3, T+ OWThh LANTHS ;
(v) B* ZBRL S() DBTTY ZiE, Kf (n22), Kf OWThy LARTHS.

6 il

KRIRUTSTH§D/IVL3IOERISLERSNBBT A9, 3) & 3-18TF [14) BRT. T, B
EEENEORTFIEBR DL ONEETS. T, HBTOIRBFRRTITVITITTERENSC L
MTEBDEAIN? ] LWSFEMANELS. V—FBTE; (1=6,7,8) TREND T FTE Apin > -2
TiHBLOD, —SAVFSTTRENC D, BEELVLEIEENTINGN.

SHBITEIC SRR FHROFEER Anin = =3, dmin < -3 DERICDVTEDHATNERZW.
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