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Abstract

Let G° :(G,a) be a signed graph and the eigenvalue of G° be the eigenvalue of its adjacency
matrix. An eigenvalue of a signed graph is called a main eigenvalue if it has an eigenvector such
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that the sum of whose entries is not zero. The main eigenvalue of a graph is of great significance to
study the properties of a graph and other invariants of a graph. It has important applications in

chemistry and other fields. Switching at the vertex v, of G’ is equivalent to changing the sign of
the elements u; in the eigenvector u= (ul,uz,---,un )T of the eigenvalue A.The switching of G°

can change its main eigenvalue. Therefore, it is important to show that every eigenvalue of some
graph class has a nowherezero eigenvector. In this paper, we mainly prove that the eigenspace
corresponding to any eigenvalue of the Wenger graph contains a nowherezero eigenvector. It is
further more prove that all eigenvalues of signed Wenger graphs will become the main eigenva-
lues when switching at any vertex.
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1. 5|8

TEARTCH, A1 A R AR A R . % G =(V(G),E(G)) RIUAHEV (G)={v vy, }
I E(G)={eey e, ) L BATHRIRE A(G)=(a,) HEMAEMERE, Ko, TSy, 5Ty,
fria%. AR, AREHFER DS ARAR SRS . AR R R AR AR Y B AR 2R A
FIFTA 7> B AR, AR FMERLT TR N AR, FEIIRILE A Frod B AR 2 R 5 4008
LA EAIER, AR A R B ERAEE. B ERAEE R Cvetkovié [114E 1978 51N, Sy HIR
AT S B K N k(2 < k< om) R R AE B (walk) () i, ELAE #0042 il 208 2 k(2 <k <n)
AR F I . £ESCHR2] (3170, Hou S NZIIE 1 3 BLAT P AS AR5 A1 ) 11 B BT LB P A =
61 - Huang 55 AFESCHR(4] P45 HH 7 H3E BAT & A R AR A AR 06 P ) 7732 . Duu S N AESCRR[S] i i P
FIOF. ERAEHRAEE T TR n EH 2N BA n— 1D ERAEE K] B R AR 7E VF 2 4508 41
AR AR, AT DOE B ERAEE R T E e AR, G i 3 A5 4R
TR R Fs EREELIE T, Cvetkovié 1 Fowler [6]45 tH T Pl 2 RFAE E (9 AN ot 2 P 1 1 90 4 3 11
FEEMT AL PO R 7 ERF T, Cvetkovié Al Gutman [ 7] F ) 3 R5AE (7 7 4 5
Hiickel BEARLFRAL T 5T m B AT 20 S FLATDN BEB (945 /5, Hiickel 73 T#UIE ) Hamilton 557 ) - RAE (B
AT TPUBRES, TR A E T IR T HUE

FSERE—MEF A G =(G.0), HIKREG=(V(G).E(G)), H5EMo:E(G)>{+}. X
FE5 M o RS I AT EX RO IE S, AR G7 A4 B S Bl RAK 4(G°)=(a,) HHF
S GT ARESERE, e MR v, STy, A RINIE S, a; =15 BTy, 5Ty, 2N S
i, a;=-1: TRy, 5y, ZAEAEAN, a,=0. B ARG W—MEEM, WREERT A1
—AMHERE X = (x,x,,0,x, ) EEY" x 20, WFKA R GTI— A ERHEM. B v 275 EEE
T, X A5 ETUERER T, ERFSET U v 45085 v ML S, Uik X 2187)
BT SR X BT R4 75 S I USSR A THR X, B S = diag (5,558, ) » e 2y, € X B s, = -1,
v, e X Ws, =1, XS NESE G =(G,0) KT X MVIHSERE. B8, fERF5 KK T4 X A Mb)
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PR S BEHHSE G =(G,0'), A(G7)=54(G7)STHS=5". WA, WHIR A(G7)
G, R A SR — M A, W4 2 R A(G7 )RR, Su & A 7E A(G7 ) it BEfl)— AT
) E . AT B R T DU 4 IE R 5 M)A 27T 5 B T LR, Y20 T B R R 45
WHHE B4R B, GIandE G B, BA —ABREE R E S HACE e R IEN 1], AMER= 8 G°
o, BA A EREERA S E 67 2 A E 2 W IEN B [8]5 . Akbari 55 AFESCER[9] R — M5 AR
BT (Kyoo) I (K, \{e} o) 2 4b, AF 74 75 BHSAE LAY U 2 5 00 B B A A
HHES 2 EHREE . HAT, C&UEY 7 Cayley K, BEESIENE. Tiafib Kl dGm e, SUREL BT,
SEALHE. AR T, . — BN S, WIS RG] [10].
Bg=p, Hhp R—PFRE e RAEFIERK. T m>1, & PMLEFREF, Lm+1 405

5 {7 B (copy) AR P ST 6.4 M i (point), CE (p) s L BRI TEZHR N (line), 1 FE[1].
Wenger [, CAW, (q) . RELP AL NTURSEN —FE, (ERIE(p)=(popo Do ) € P FILE
[1)=[0 Lol ] L ARAB S ELACS LR m AT R -

L+p,=hp,

S (1)
by + Py =Ly D1

R, Wenger B 2¢" " NS, ¢ 4600, 1 HE S ¢-1IEME . Wenger Bl F-H Wenger 7£ 1991
FEFIN, YRR S R [ 11]. Wenger KA 4b—FiRIRH Viglione $2Hi[12], At e U7
A MR G XT p ML M EoR, B, +p.,=lp, HH k=2, ,m+1. Lazebnik
Ustimenko 7E3CHR[ 1313 YIRS /K B0 B RIAGECE FAE S5 Py 2R4E L FIILKE E(G) LRALEM . SOk
[14]85E T Wenger BT AL M2 EH . 55T Wenger B TE 2 45 5.2 W SCHR[15] [16] [17] [18].

A, FATFEEHEFT Wenger BIANAT D)4 nT DASE AR 10 B A3 R AEAE #0428 9 KRR « FRATTA 3=
BE5IR 2 Wenger BN BFHEEMBOE N LEICRNFHEREWER 3.1), #F—H, RINEY TR
5 Wenger EIFEAT R HL— /N T s A D) AR 23 015 & T RHAE(E 48 8 ERFEE (WL E 2 3.2).

2. M&EHEIA

FERX—T5, AN b ZHE LS.

T (1918 A 2B G MRAEE, W5 A 0 R R RARE ) 0 = (0,0, ) 2w, =0, FRATFR
T v, 3 4 2 null; SMFR v, XFF A 72 downer.

W2 il, WA K G —ARHEE, RBEB o MRAE G-y, TRRBELZ -1, W G
NS v, T A S downer. BlUL, B G RIRHIEAE A XL FRFAE 2 [ AL & — AN TE F 0 3 ARHE ) & 24 B
S4B G A TR KT A 52 downers

W Aut(G) 2 G M EFRME, RN TE G MERTS vy, My, FE B o e Aur(G) , 15
o(v)=v,, MABMNBE G RTmtLRE. R, WRITE G MERL e Me, fAE—NH
oedut(G), 13 o(e)=e,, MARANUIE G RLEBE T Ttk EMULSEE, HLT e,

FEE 2.1 [20175 s A% 18 &1 A BN TH 0 T MR AEE #5592 downer.

FEHE 2.2 [2018L A = 0 2 IALE B —MFAEE, B4 A FFE— D EE TR IIRHER & .

FE T ZERAGEN T, FEM BT WA E 2

EHE 2.3 R0UEREELE TR M EKRHE T2 0 #HA — N EE TR IERZ %
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REH 2.4 21 g & DEEH, N

D) fm=3, q23Mm=3, q ZHEH, W, (q) /& g-1EWFXFRE

2) W(q) Rk, qmﬁﬁﬁ W, (q) & T ft i P o

3) Ml<m<q-10f, W,(q) REEW: Hm=qlt, W, (q)F q" " ANEBYL, HE—DEBS
AT W, (q)
3. EBER

FETHU v, A3, AR T O RS A FORFE )8 0 = (w0 uy,--u, ) TIT R, P55 . RHEE T
B RHE B 2 G ER , O 0 I, 7R 1% AU AN AR AR A (. Rk, FRAE ST e
MNMHEEHAAE LT TR RHER &R & ERT T, RATERIEW LN E#.

EH 3.1 W A2 Wenger BIFMERAFIERL, W) A ST RLRFAE 23 [ #0AL 7& — AN T Z2 00 2R (W RRAE 1) & .

ERA: X T Wenger BIRITHAREE, & FE 2.4 FUERIAA LN B [FR BLGS :

q@)V@f}»Vﬂfﬁeﬂﬂp3m+q

Hi=11 o, (x):(p)—(

H2<i<m o (x):(p) >

Hi=m+1f o, (x):(p)—(p)”" ) =(PisP2> s Prrs P = X))

a(x):V(H') >V (H')

p) (pl Py + X, ps,e pm+]);

P) " = (Drs Pas s Proys P = Pras + Pr%s Prvas = Pt )

ax &2 . mol .
a(x):(p)~ (p)" :(”1 X,y P+ 2 G DX P P +ZC;_1pm+]_,-x'J'
i=1 i=1

Ik, Wenger El/2ilfkidld, HA41<m<q-18, W, (q) ZEEE, Lm>qWF, W, (q)Hq" "4
WS, B NEEGSZRAMT W, (q) . REEH 22, HA£00, AFE-ANLEITRIVRHER
B NHEHIRATUEY] A = 0 e B ARAE S 8] FLAFAE — DN TC T TR KRR &y o

B 1 H1<m<q-18f, W, (q)RE@E. % Wenger EIIIFNEHEESS 59 L F1 P, FATTATLLHES
BRI AW, (¢)) FATRI, £ 4(W, (q)) RAE AT

A(mq)){j; ]U @
ot
> (N'N 0
A(w, (q)) =[ 0 NNTJ- 6

m%ﬁﬁa%%mﬁmfﬁa%ﬂ‘ﬂ%mmﬂmfﬁﬂgﬂﬁﬂﬁ%Nwmm\
NNTB =0, TARAHE IR =(Zj 1543 A2y =0 . BT FREMEITRE NX =0 57T NTNX =0
U HIFOMR, Rt Ay =0 .

1) BATE TR a :(al,az,..-,aqm ) WL @ #0875 NTNa = 0. ¥ HA& L Ei 5 Bl (point-graph),
H TSR L H MEEHARRMGLE[]. [ R54 LOCSAEE (p) e PAER (p) W, (¢) T5[1]
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[ﬂﬁ%oﬁﬁ%ﬂﬁ,m%ﬁﬁmeFﬁ%,
LML, —1, = p (L=1)i=12,,m )

%WU][HEH¢%W%%01Eﬁ%ﬁmH:UV}H%:%wmﬂoﬁmﬁAﬂ%D

=P (h=8) i=12,m T H S FYEE Cay((F7,+),S), b

l il =
S:{(t,tu,---,tu'")|teF;,uqu}. (5)

i+l

AT IR R Tl 19[22], BRIk H R Tk W TERI (8.8, &) e F,» H RFHIEH
A AR B I TE L[ 14]):

/I(é &2t =

{uqu|f(u)¢0H. 6)

{uqu|f(u)=0}‘(q—l)—
o f(u)=§1 +&u++ 8 u" o
6 lfu e P |7 (u)=Of| ~OWT, g f H WURHIER. ¥ A(H) & H (9SS BEAERE, ST
S FRALE A(H) PSS FRELRE NTN IR, A
N'N=A(H)+qE . (7)
Hort E 275 n YR . FUFEEE 2.1, H IRHIE —g FELF LR AR o 15 A(H)a =—qa . 7£%
KR7)FmER R o, BE N Na=0.
D) FTEIIEE f=( e ) VL B # 0 10F NN =0 . e, RRATE Wenger P 414k
P b X—/RE H' (line-graph), H' TSR P, H TEEHANAFEML (p), (p') 482 ALY
tEtE (1] LA (1] 76 W, (q) HAR 5 (p) . (p) M8, B A(H') 2 H' HOAEAEEE, )
NN" = A(H')+4E. ®)
BT N'N FI NN GHFEIR, F—g 152 NNT I —NMREE. N TERATIE B2 TR AR s .
W4 o, (x)(1<i<m+1), a(x) % Wenger FIAEHIE P ERAEN, I REERE PRI
K B AT LA S AN TR B H o BB B ()= (poPav s P ) s (P))= (D) Phs s Pl ) R
H' BAEEMDN A E TR, A A B[R R
o= Um+1( lm+1)ar;1 (_lm)"'o-z_1 (_12)(71_1 (_ll)a_l (—p{ _ll)a(_pl _11)(71 (_ll)o-z (_lz)"'am (_lm)anm (_lm+1)
855 o ((p))=(p') - FLABS LR T Fi T

T T T T T
D P D )2 b
P P P D P+
}?3 Tt lns1) s p'3 Om(=lm) : | Ps (')" A or(~h) g oi(-1)
: : pm 1
Py D P+, :
pm+1 pm+l + lm+] O 0 0
T ' ' T ' T ' T
D+ 0 it Py p y4)
0 0 0 P+l 2 j2
0 a(fprll) 0 ail(fpl'fll) 0 ‘717](7]1) 0 0'51(712) p; + 13 :
0 0 0 0 0 P
: : : : P+l
0 0 0 0 0 0
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pm+l + lm+] pm+]

RIS o (x)(1<i<m+1), o(x) HBLZEEHE 2.4 FOTER .
WL 2: Ym= g, W, (q) B ¢" A ARG A XRABT W, (q). Bk, W, (q) QAR
U R

A(W (q)): A( q- (q)) § _ 9)

A(Wq—l(‘Z))
I, W, (q) W, (q) REHIFRRASER. S5 1 T8, W, (q) REERHEER BT

TRMF R AW, (q) WERREME, o AW, (q) TREERTRER &, WREOA
ATEW, (q) TEAE AN EEBICEMERE y, y il """ Do H. IEE.

M EE 3.1, AV HE M YIRS FF 5 Wenger B P RAAE (A #8748 9 ERHIEME .

EE 32 WG =(G,0) R—MFF5E, HKE G & Wenger B, fF58# o :E(G)—>{+}, MG”
FEAT 53— AN T A A D) 4 2 545 8 i A R AEAE A8 R AR A

WER: HEEE 3.1 W51, #5951 G7 M MRHEEAAAE — DN EE TR FHE &, %A &G
— AR, RBCEHCN r, i8I 2.3, A X RRHAE S [BAFE — BT U R IER A& {0, 0,,a, ) -
BEMRFS B G MIRHE S A — B ICRIEL R (B, B, B, B,} - HT G g-IENE, Fr
PL g & G7 )M H g 77— AD40h 1 RS ERE . RO g =(1L1--1)", WAB(A,8)=0,
Hri=2,n. Bk, fFEMYHRS, (1<) <n) 3 S,q,#0(1<i<n), BHLUEG KEE Rt
e 2 AE 15 & P P A R E A 9 ERFIEE . EEE.

4. B&

EA, FATESFHRAE H LB H SR ESE — AN EE R Em &S H T
Wenger EIIAEBRHEEA S — N EF IO RMFHEN &, ETX 3L, RIVELH 755 Wenger
FEAT S — AN T A AL g D e B 2 (45 2 P A R A A8 ERFAEAE o SRTT, XFT- 2k Wenger BT B AFAE
HR BN LEEITCRFHE R 202 — D AREN A @ G200, 77520 Wenger BITEMREETH
A AR 4 R 2 A 45 T BT REAEAE 28 0 R 2 [ — AN R BN i) . 38 AR S e A O R AT 3R
Wenger BIHEHE THIIMEE, I HRT PR 54 Wenger BIFRME TR,

E&WMAE
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