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Abstract

A graph G is said to be determined by its spectrum if any graph having the same spectrum as G is
isomorphic to G. Let K \P, be the graph obtained from K, by deleting edges of P,, where P,
is a path of length ¢-1.Camara and Haemers conjectured that K \P, is determined by its adja-
cency spectrum for every 2</<n. In this paper, we show that the conjecture is true for ¢=10.
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1. 3]

ASCHT % R R B T A PR R, R AN S IR 2 S i 1 S A i — S R 5 R S
T 21 SCHR[1] -

B®G=(V,E), HAEMUENILAV(G)={v,V,, - V,} FE(G)={e,e,e,}. ®AG)ZKEG
(¥(0, D)ABEHERE, P G (MRFEL TIAIL A Py (1) =det(A1 - A(G)) . K G WA T IE G MFTARHE
BEEEEH). MENANEE PR, BARXmAEEE. 35K 6 RAMEIERES
Bl G [Ffe, TIFRE G &t L Ao e 1 (8 FK DS).

P e S et R — 2 FIOAH A5 2 . BHEHENS i — AN A ) 8 “mfs & DS? 7 . XA
YR T, TCUB IR 60 Z4ERT. MfEUTLLEk, B2 THIRE )2 .

SR, WEB—/NEE DS R — AN EE EMER R . B H AR, RAE KRR RREE
BAEW]Z DS, H T, DS B REEERDEHIWL, T IRME[2]. o EI[3]. B K415 6 K[5]
. WNTEARENMAEE, ZEFRAEEHMATZE DS, WArESCHR[6]H, —%ERFFMNE P, #iF
Bl DS, {HZXAMIEHIZE LUk g P, & DS W AN 2 o R T3X — In) i 1) B 22 15 55 mT LA Z () SCHR[7] [8]

TESCHR[9]19, Camara F1 Haemers %5 A5 1 75 56 4= & T MR 7 H A (19— il 5 BirfS 2101 &2 DS. B
N—%KNI -1, K, AnWiseaE. 78K, R B B fdpr S 2 ELeh K \R o 14 1
TR SRR

J&48 1 (Camara £ Haemers [9])%f TAEZ B /L 0<I1<n, K,\R & DS,

TESCHRIO]H, fE#H CAUEM] T7E 1 <6 BIAEAE 1 2 1IERI. Mn=18, HBHEN TR 1 2 1B,
X AH 2 SCHR[3]H ) 32 B 45 5 . Mao, Cioaba A1 Wang 7E SCHER[10]-FER] 724 7 <1 <O i, S48 1 2 IEHI .
ARSCUER T 46 1 =10 i, S48 1 2 1ER, B:

EH 11 H1=101, KK, \PR & DS.

TESE o, KA — S E S B L AR . EE =R A T ER 11 IR, A et
e — 5 IR 70 0] R 25 12 55 DU 425 th

2. —L: 3| E) ST A FERR

TEIX—#orh, K i) E B 1.1 Pl 20— 2e 5| 2,

5 # 2.1 (van Dam F1 Haemers [7])E G 1R F1) M 5t o] A AT B0t 48 S HH ok -

1) T3

2) AER;

3) [l KA R AR

513 2.2 (Mao, Cioaba fl1Wang [11]) B Ng (H ) AL G 5 B H FM 7 B (A2 21 )% ,
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Ng (i) W G sy i & AE H . BNy (1) VSIS E H BrEa By i ialigasHE, S (G) NE G
T TR H RS, o NG (1) 0 o IXATRAEH Ng (i) M
Ne (i)= S_(G)NG(H)N'H (i) -

5| 2.3 (Omidi [11) A FAHZE G KN 2. 3. 4. 5 MHRENEE:

1) Ng(2)=2m, Ng(3)=6Ng(K;)-

2) Ng(4)=2m+4Ng(P)+8Ng(C,): Ng(5)=30Ng (K;)+10Ng (Cs)+10Ng (G, ) -
Hm G Mm%, K6, NEEC, FME—ATSN E—%aB 2 E(LE 2(a).

5| # 2.4 (Cvetkovi¢, Doob A1 Sachs [1])1FE G o k- R MBR N ¢, A4 iZH0E AT L HAR R

YL, A
c=> A
WnE G MAEEIE N A >4, > 2 A, T EIG AN A > A4 > 2 A T 5 A4 =4,
i=12--,n, B2E
ﬂik:ZA’llk .
i=1 i=1

Wt A AE A R, A EATR SRR 1 k RO7 Rt Al &g, P DART A4S 324
iﬂik % iﬂf,,k ,

WA A5 A A2, =120, BILGEAETIH 2.4, afUIERIXA AN SPANE B R I &
(1 k- (k N IEREE) AR, eSS A, B RAEA R . 513 2.5~2.7 705
BT Mk =34,50, K GAMNE k-HBEEE TR .

5|2 2.5 (Doob 1 Haemers [6])% & G A n AMisi, maid, t NFEIC, MEEFAI N, d,,--,d, -
Wt AE GHERTEIC, &, WA

_ (n 18
t=_|-(n-1)m+=>d’~t.
[3) (n )m+2§ ;

5|2 2.6 (Camara F1 Haemers [9])1% & G & n AN &, m 25id, HAMNE 4-PFRA R B K G TS
AL R R E G T R, K,UK,, P, FIC, ITFEMA—ELFES) R RE, 25 Hm, m,,
m, A m, %%, DURKIE K, 4-FR R I EEZR AW, = (n-1)" +n-1, MK G *EH Y 4- iR 2 5k
ET

W, —(8n* —32n+34) m -+ (8n—20)m, +16m, —8m, +8m, .

Hr

n::|\/(G)|, m:=|E(G)|, m =Ng (R,),
m, = Ng (K, UK,), my:=Ng (P,), m,:=Ng(C,).

WK 5 BIAEAR IS SL 2 SN BI R AE, K b DA 51 ERER .

5|2 2.7 (Mao, Cioabad F1 Wang [10)) K G A n Tl m £&ik, HAME 5-MHBAEMEE B E G 1Y
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—ERFEP)BERE, S m, m,, my, s, S, S, S,. S Alsg Eor, LUCKEK, 5
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—(10n—20)m, —(30n—-60)s, — 20s, —30s, +10s, +10s; —10s, ’

Horp
5= Ng (Ky), 8, = Ng (R UK;), 85= NG(KL?*)’
8, =Ng(R), $s=N (G,), s,:=Ng (Cy).

W H A 14BN RE, FCBAm, m,, my, s, s, S, S, ST sg FoRE R A E
TR, KUK,y By s Ky RUK,, Ko By G RIC I FEIEGE, Am, my, my, s, s,
Sy» Sy» St Alsg FoREIH AT K,UK,, P, C,» K;, PRUK,, K, B, G, FC,HITE¥E.

FELS HRE ] BAR 51 1T, Jext SRRk BT A 5 (RLE « 775 T, . R A E 1) i B 61,
Hrra, b, c REZJLCHREDIEE, HFEc2b>a>1, WK L(O)RFAT,,. F5T,pq BB
NE b)) FRfEG], Hda, b, ¢, d ARSI RAREE, Hifdd2c>b>a>1, Wk 1(e)
RN T 050 15 Y00 AN 1) PR B, Hrra, b, ¢, d AR EXS DM EE, Hiig
b>a>1, d>c>1, WA 1(HKRRNAY,,,;-

4
’: } ; t\,a\ ) ‘\a\ /c/'
b / :>.—<
o \ e AN o b d e
([ 4 e
(a) Ta,b,c (b Ta,b,c,d © Ya,b,c,d
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Figure 1. Special graphs of several types
B 1 JUAEFRRE

5| # 2.8 (Mao, Cioaba 1 Wang [10])LL T =K KH 5K K, \ R KR #%

1) X TAERER >7 5, B K \R MK, \(C, UR_,) AL,

2) MTAEEM S a1, b2 A 3a+b=18, BK \RA K, \(aK,UR) A,

3) M TEEMEL a2, bxl, c21, dx1HifLa+b+c+d=1(126)H, PXEE K \R A
Ko \(P LT, ) AT

51329 XM TAEEM %S a>2,b>1, c21, d21 Hifi/Ra+b+c+d =1-3 (1210) i, FKE K \R
FIK (P UT, o UKy ) Al

E: &R LR

m=1-2, mzzuz(l_g), m,=1-3, m, =0.
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MNTE PR UT, UK, A
(1-2)(1-3)

m=1-2,m=+—2o"°
2

Ha+b+c+d=1-37[fb+c+d<I-3, XK Am,<b+c+d, M
m; <1-3, m, =0.
M52 2.6, AT AERARH, B K \R AIE K \(Pa UTeq Y Km) AT LA 4- AR I BOERIX 7y .
O
513 210 X TAERM B a>1, 4<b<7HyifL 2a+b=1-2 (129) K, PIEEIK \RAHM
K, \(aR, UT, UP,) RIS, HRET, #5544 b A0
SEWT: P R T DB A

m =1-2, mzz&z(l_g), m,=1-3, m,=0.

XK ar,uT,UPR,, aP,UT,UP,, aP,UT,UPR, flakR,UT,UR,, i
[-2)(1-3
m =1-2, m;:LZ(), m; =1-3, m, =0.

R Al aP, U T, U P, 7E n AN TR IAMEL 4351 B K\ R FIE K, \(aP, UT, UR,) , B 513 2.6 7T 40,
XPRE AT LOE 4- PR R AR X 5y, WIAAE O

5|# 2.11 (Mao, Cioaba il Wang [10])#E K, \H 5K K, \P, [@i%, MK H #-7E C, HE t NEL.

5|# 2.12 (Mao, Cioaba Al Wang [10])% & K \H 5K K \P [Hi%. MWAEHHLLF=/MER.

1) BT CAC,, B H RIS #AZE,

2) B HAEEHDMAHAZME C, uC, .

3) BT R, B HEE M AKEEAHERIERAL.

3. EH 1.1 4YuERR

WG = P+ (n—1)K, WK, \ P (FMEL, TG # n AT, 1-1%i0, Ao TEC,, HHIERY
F{0 27,2 L, K \R T C R T

T:[g){n—ZXLJ}H—2:(2}{n—30—n+%(4—6y

BT =H +(n—V (H)[)K, A K, \H AL A 0 ANTE, 1-15%00, CAFEC,, EIFAA
forhos s 2 o)L IBATIK, \H o CL BT

-

:[2]_(n—1)(| —1)+%i(i2xi)—t’ .

i=1

BB K \VH AE K O\R R, WIS A FESCER T C,y o i Bl % TR EE L, BA
£ I B R AR . BRI

k
Dix =21-2,
i=1

[
3 i%x =41 -6+ 2t

i=1

@
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ER L1 MUER: 41=100, BIH &A%, H&EZ2H56 710 TEC,, WE
0<t'<7. @)

k
M1=10, t'=7H, HY i’ =4-6+2t'=48, M k=THFL, FTUAkEAH 6, NH

i=1

0<k<6. @)
T (i=12,--,6) UETEHETE, 21=101, @&
k
>ix, =21-2=18
i=1
Qi
k
Ditx =41-6+2t'=34+2t",
i=1
ARG 2
OSXiSmin{E,M:Zt}. (4)
| |

253 T (1)-(4), K Matlab tH5, ATEAMREIZE {t', X, X, X5, X4, Xs, X } FITA B BLUTT 2
{0,2,8,0,0,0,0, {0,55,1,0,0,0}, {0,8,2,2,0,0,0}, {0,10,2,0,1,0,0}, {1,0,9,0,0,0,0},
{1,3,6,1,0,0,0}, {1,6,3,2,0,0,0}, {1,8,3,0,1,0,0}, {1,9,0,3,0,0,0}, {111,0,1,1,0,0},
{2,1,7,1,0,0,0}, {2,4,4,2,0,0,0}, {2,6,4,0,1,0,0}, {2,7,1,3,0,0,0
{2,13,0,0,0,1,0}, {3,2,5,2,0,0,0}, {3,4,5,0,1,0,0}, {3,5,2,3,0,0,0

—

, {2,9,1,1,1,0,0},

——

, {3,7,2,1,1,0,0},
{311,1,0,0,1,0}, {4,0,6,2,0,0,0}, {4,2,6,0,1,0,0}, {4,3,3,3,0,0,0
{4,6,0,4,0,0,0}, {4,8,0,2,1,0,0}, {4,9,2,0,0,1,0},

——

, {4,5,31,1,0,0},

~—

4,10,0,0,2,0,0

——

, {5,0,7,0,1,0,0},
{5,1,4,3,0,0,0}, {5,3,4,1,1,0,0}, {5,4,1,4,0,0,0},

~—

5,6,1,2,1,0,0}, {5,7,3,0,0,1,0},
(5,8,0,2,0,0}, {5,10,0,1,0,1,0}, {6,1,5,1,1,0,0}, {6,2,2,4,0,0,0}, {6,4,2,2,1,0,0},
{

(6,5,4,0,0,1,0}, {6,6,2,0,2,0,0},

6,8.110,10}, {7,0,3,4,0,0,0}, {7,2,3,2,1,0,0},

{7,3,0,5,0,0,0}, {7,3,5,0,0,1,0}, {7,4,3,0,2,0,0}, {7,5,0,31,0,0}, {7,6,2,1,0,1,0},
{7,7,0,1,2,0,0}, {7,12,0,0,0,0,1}.

ARFEHBE, X X0 X, X, X5, X |0 WERAFAE — NS ZSHAMFKE, AR ASENZER
BIff. SEbr b, FEARPTA XS SHAE GBI, Ao R A6 BIAHERN . FHiX A 00
Kl BeAE 2 AN BIRIR R . W5 1 Fow, X B R85 A S0 g 1 46 AR 6 B2 1 B (7 1 A AR G
TEIWE 2).

RS 3 2.8~2.12, BR TEY,,,, U2P,\ 2T,,, UP,\ MG, U2P, LAsh, X EIRAMHTA B K, \H #
5 K, \P R, 35 F R i Smk S A B - R IROR, FEZ 2 b e A4 T R R

T ER,, HIZITHEA

m =1-2=8, mzzwzzs, m,=1-3=7, m, =0.

k

DOI: 10.12677/pm.2021.115107 942 T R

%


https://doi.org/10.12677/pm.2021.115107

PR

Table 1. Complements of all possible K \H of the same spectrumas K \P,

#= 1 FAEAWRES K, \P, FIEHI K, \H BI*ME

3 R AT R H
{0,2,8,0,0,0,0} C,uUP, C,UP, C,UP, C,UP, C,UP.

Tll‘ﬁ o PZ’ Tl,Z,S v PZ’ T1,3‘4 Y F’Z’ TZ‘Z‘A Y F’Z’ T2‘3‘3 Y PZ’ T o PB’

115

{0,5,51,0,0,0} T.,.,VR, T,,VR, T,,,UPR, T,,UP, T,,UR, T,,,UPR,

41 7123
Tl.lB v P5’ Tl‘Z,Z o P5’ T1,1,2 Y PG’ Tl‘l,l v P7
Y V2R, G VR VR, G, VR UPR, G U2R, G U2k,
{0,5,5,1,0,0,0} G,uU2P, G U2PR, T,,UK,UR, T, UK, UP,

Tl,Z,Z o K1,3 o PZ’ 2T1,1‘2 4 PZ’ 2K1.3 Y P4

{0,10,2,0,1,0,0} T, U3P, T, U3R, T,,,, U2P,UPR, T,,,, UR,U2P,
{1,0,9,0,0,0,0} c,uC,

{1,3,6,1,0,0,0} G,UP, G,UP, G, UP,
{1,6,3,2,0,0,0} G,U2P, GUR,UP, G, U2P, G, U2P,
1,8,3,0,1,0,0} G,U2P, UP, G, U3,

{1,9,0,3,0,0,0} G, U3P,

{21,7,1,0,0,0} G, UG,

{2,4,4,2,0,0,0} G,U2P, G,U2P, 2G, UP,
{2,6,4,0,1,0,0} G, U3P,

{2,7,1,3,0,0,0} G, U3P,

Table 2. The number of related subgraphs of H
2. BIH X FEHE

EH m] m; m; m,
Y, U2P, 8 28 4 0
21, VP 8 28 4 0
G, U2P, 10 26 4 1

Wit 2 HE H 5K B, & TEEEX T, DUESIH 2.6, MIX=AEIEN H B, FK\H 5K
K, \P, B AR 4-Mig%%, HETIARY. &0k, ERE K, \Py & DS, & 1.1 HE. O
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Figure 2. Some related subgraphs

El 2. xS REIR—LEXFE
4. INGE

FEASCH, FEFIFHE K O\R BRI BT, 8 5 B K\ R AT e R B B Egn i 0 25, JF H.
ﬁi%ilglﬁﬁ 4-PBARAN 5-PIR AR MBCRR AR, RIS BIMA T2 15 [H, U\ﬁ‘ﬁﬁﬁﬂft | BUEBN BT
&I K, \ R & DS, HAERECRER T, 5 K \R ATRE R K B E 0 R 2 AR I M S B, 12 LA
ERTTRAEAR . R, BRI 1 E RGBS, F[ERNINEM A,

B O
TR R A A SCHR B R I, R S AR B A AR S R B RR R TR T
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