G/ | A0409

FRCEET ]

Belgwm s | 1236010197

AN
EXBERPFES
IR P
(2023 K

FENZER:  XREESIH

25 AR -

B E 1L AR -

IMBZR:  EeSHSEE LA USRS T 5T

B iF A: BEx INEETE.  0898-88613505

RIEBRAGL: IR B

WBeLE:  EEE W E A B SR R

BRI 4RAG: 572022 BARTHIE.  0898-88651738

EE%IHB%E kwzhao1983@sohu. com

H

KX HRBI ARG R A

pi



o EELELS 2 A ED 200305

ERER

e 4 | ol [ | B |estros | wik |
B e {7 | At PR | W50
B | AL | LT IE4E | kwzhao1983@sohu. com
A I 0898-88613505 B P IIE%: A P e Rl |
S 1 A HAT LA A1
=

S I N (. R VAN BT Rt Rt eV E R s R T )

& | 4 R | T BT I 2

ii B R N | MR HHR4E | 86622207@163. com

B | H 1% | 0898-88651738 Ptk | http://www. hntou. edu. cn

E ¥ 4 B

ARBH 2B

iz

BIHARE | BIe S HE HeE LA B ER AR A T

m LR Research on some frontier topics of graph theory and combinatorics
H RN
| X R H 1t B
H
B 1 B
Vi
. HIEARAD | A0409. B8 K HL W A0408. 415 %7
e WFCHARR | 20244F01 HO1H —— 20274F12H31H | W57 AR 8

HE B9 | 29. 60007 7T

KGR Kk, TEEEG mETuEEE, SRERRE, Bt

s . spectrum of graphs; Detour index; Hamiltonian—connected graphs;
BEIL KRR . .
Spectral theory of multicone graphs; Coloring of graphs

1 BRA: 23120317173519574



EXR AR RS HIES 2023}

Pt 0 2 B A S R E R, HorpDe tour Fis U B b B A TH 4 i de tour E 25 2 Al
L e RNPHERY, HEA AP A EE N . AR A LR SCIIR SCHB 32 B 78 A AL
AR AT WG T R AL I De tour dR AR, T ALLT- AR A VE T U2 OCHE . IFIX LRSI SCHER S
A G NI SC XA H1iE N 19905 B0 7o AL kel — BN e i b AT W 7, I dn— 2t
BV Ul SN A Pl 2 g P 50 2 S ATUAT i T S A5, T L PR i3 bt e v £ 7 20
A7, 5%, MR YU H I E SR BAh, HE AME SN G 1EE 120205 K K2
T 2 A% B 1 V8 775 T B V8 SO 38 HH — 0 ARURI ) 85 AR AT 7T, AN IOT H i 57 He o S B s A8 1)
BN — R, A, B ER— A EEGUE, 1S I ARSI AUE BHE AR —
i HOEAIFAEAR AT A i T A T ek, WA A AN — 7, 3RO
WHE—AMTIG, AL H MR

M

B

el

The graph theory is an important subject of graph theory and combinatorics, in
which the Detour index is the sum of the Detour distances of all vertex pairs in
the graph, so it is NP-hard and has important applications in chemistry. In the
past two years, all SCI papers have mainly studied the Detour index of Hamiltonian
path connection at almost every two points, which seems to be the key to study the
Hamiltonian connectivity of graphs, and these papers have cited the paper of this
applicant. This is also because the applicant has been studying the Hamiltonian
graphs since he was a graduate student in 1990. For example, some experts
commented that the applicant “takes the lead in the five main fields of the circle
structure graphs in the world, while it is rare to do so comprehensively in
China”, and so on. So this field has been established as a key topic in the item.
In addition, the applicant and foreign collaborators published two papers on the
spectral theory of multi-core graphs in 2020 and put forward some conjectures and
questions to be studied. The project also established the key conjectures as
another topic. In addition, graph coloring is an important field, and it seems
that there is only one paper on coloring that is not unique of coloring by the
applicant so far, and it is conjectured that ”“if the edge—face chromatic number of
an isomorphic planar graph is equal to the edge chromatic number, then its
edge—face chromatic number is not unique”, if it is true, it will be a magical
phenomenon, so it will be an additional topic.
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sufficient to get the same bound on |F|”

XY, EH2EHIA ‘<7 SoasURE G EEEEIel ‘27 5, B
R E Rt “c” 5, fiKatonafliKleitman i 7 /B HAPHAG 1A “<” 5, BE
IR EARME  FFAPIE AR HaEEH (RARTEGIS % A i
N EAAR X 18 54 - www.qzu5.com/e.htm)

X7 TH PR E IS PREFSperner St (Cynp) B R EARBR IR 7T (4
K EEA STE =X S1, S, S3 N FEE R BRI IR T, 7T LU CARSS), Sa, Safifl 25 Fh
PR BRI TER R S EATH R RS AR G5 ) HSpererRHIHE) T CRH T2
A5 HE TR B R s A BIE 70D &5, 0 H IV 2237 1H ia) @A AR A ok o

(2) B GetofymE—

KT RXGUR, ok 2 i3 GREHH, T@dJ7, B4E0L, S T4 r) 58 &
ORI 1991 4F55 1 W1 DURGGK B, sk, F4E0L, &R & 0
OB A 1991 AE56 1 DD FR SR )k W] 1T B ) R T R S E— 2

HJE, 1992 41 2 Fies (5 &, 5k 40, OC TP T B A i 458 10, 75 H K
AR 1992 R 3 W DU B Sk AR A, S TP ML m &5 A, ARKE
1992 455 2 ) NSRRI “ P E R e s8re S 7 .

AHIENRIRSC GO, AT B 5% O AME— 1R e, BUEat it 51Fe,
1994 4 1 1) AMUfg X al @, 17 B AR ZIK] 3 8% ARmE— A KIS .
— KR A AR R 0 A B A B B RO P T R RS T 57 1
Al A R T R 22, TR 2ntls TR 1T ANBIAE T 57 1 BRI
ROATA A2 2n+1, JUTH O HGE 2n0 ATTX SR BRI R T BT LR 18 SR H )
TR E BB T 30 15 ME — ) 1) s 25 58 AME— o (HEASBIPER TIXR
WA A FE W B e A R EE O IEME— iR S0, TE A B 24k — &
K, AP EZX KRG D R ESE CARAE, DI EE 2R R gy, #E
W —WEEF R BN TR, M RERE X, i HAsZ 53R R
R EYENBEX BB TE B 3B AU “ 0T 1 B 50 2% 0 250 1 M — PR A 5 72
—ANAERE A T HL,  ANME— ) IR B B ) P S5 R 0 TR n<d I
ST 72 o BME— (). AR HIE AAWHR A I A 18 5 2 AR EAME—E2E, W
R LR, ok, $RHFEAR 1. o5 IR [EIAL 11 1 B i T e 8 S Tl
i (RIS T AL, WLHES (RILmEE AME—.

“IUTE O EE T AU EIRE R O ) B R B X R I E (LS ANME—?
EAE T IRAT R, CHUT — 23k R o 5245 A D K51 AP 2 — ARl AT IR !

Bt RWe? RIAGSER 1 CHBZ IR, SR 2. =B E O AME—
5 DA 36 R ) ~F T P FL A T 0 8055 130 B Rl Tl s T R 0 80 2

FEAR 1 EE R R 2 EE AR, BAREATHSRTREA AL, R AR 2 A 45 A1
KRBT RELEASAE 1 3E K, BIAMESRBTTRERE 2 (W 2% www.qzu5.com/efhtm) o

(3) A JFHERE

2/30
57T RA: 23120317173519574


http://www.qzu5.com/e.htm
http://www.qzu5.com/ef.htm
http://www.qzu5.com/ef.htm

o EELELN 2 i Ey 200305

KIFFEFER “HEHFEIR” 1) 3 RO UREE N WAIREh 71 2 5 1R & M MR T €
W anre i E N WA AR B R RAE (R ERFEY W30 “ONRRA SR R IR AR, 9] =
B TR, ARG EE 2 200 S0 28 RFFHFE IV B —R ChEERZ) M.
BT 25 B FEBE LT B — M AL 45 R e B & i, ik, AHiE AR
GRS, W, @, (PEFREY b CONRRAR R TR MU, B
FEE, 2002 FF55 2 D g5 CRERFEE) BR800 & R .

A Sk ChERBE) BIRSC (Wask, 540, “AREWRFERESRE2ZIR7, hER
A1991 5 1A WAk E] 28 Yk, R IR [FIRE B E AL AL [ 5 2 ke ST o U R e, B
AHE NS GETE I, 40 Holladay-Varga & FE ML B 58 22, H IR Z4E,2001 £E55 5
WD e CREFRFEY 80— RS0 “ARERIE RS 58 2% 1 s E .

DARGEE (P ERFEEY REIRSTUA G, Wik, AFAE . 27038 3 MEEE R 1992 43k
HE R —FRAE (PEREE) —3L 1 2Bi5e X RRAFAERE 4R ECE” 1 &
JRARH PR & (1 58 2087, G A BiE N5 e R 1T BRI, A N IE A IR AU 8 3.

KRTRFEIREIHET AL AT SR S0\ SCR SR EN ™ U3 LR E0\ ) SUAR R 454k
\TERAT] 3485, A A AT 2009 42 H (1) Scrambling 1540 55 S5 #0E A Vi 2 10 BUE 15
il o R T AE LA T N AU ) 5k 30 /7 2 b i i 5 TR ) %7 2 A2 Timoshenko
HIZE 24 53 B 732 R H A5 S b T G0 90 PR 91 3 B2 Al A 5 B A — 89 R 1Y) ) A7
£ (W, www.qzu5.com/gm.htm), TXF EHIPR (R EREE) 0 SOOBEE Ry E Bk 7%
RERE AR 8 Xof b FHAH IE (P UR A A AN R R 225 A (B P ik 5 22 5 B (Rt O e

(4) Kt

WA B A e HE 2 — B 2 e B (AKX Whitney 78 FE-7E (1 21 5 4>
SCHR A A A R RAEEAN SO 2 G 2 3@ BAY G R SEEE 2 X%
BRANE (A PUEB AR A A9 1A B s AN IR B 2 1 5 58— AN AN 3993
B, I H kB AR ) 5
CR B 5 4% R PR3 b (R B (T, R AE S IBUFRIE B : Bt 35 G2 2 338, AP LE 15wy
BAPIEN AL DR NS S S R P %) B8 R AP, [H G2 2 i,
IR T 4 1SS 5 ORBRSE N A2 S8R PIILS— S b IR S B (v, T
AR K PEATAS A (B b(uw v )X R o 0 A w,v 2 1] (K A 52 5 50
S*, NHEE W ,v)IRE Ry P R — B ATt v 5 0 6 4658 s 4=S-S" [ %, P ) .
o E: EARMTP S A DA P NS B, 5 G AEE we WAE G-w RS
(¥ 2 SR S T S 2o A w B AT 2 R BR A2 A we D

G, A % T PR 2P £ WS IR 4R IE B 1 5% SR (www.qzu5.com/oa.htm ) o

(5) Kiit—: detour index GEHIFEED
KIRE AT H B R, FF detour index GEFHFEED ELETREFHHEERMNA, W@
1996 4 Lukovitz #&H T IX SHE W2 B MIEYE R REF N, S T#—PHNH
WAERZR ZH . B detour index & & H BT A TH % (1) detour B ES (2 s detour B B A2 B
KEEIIIAED, it detour FREUE NP R, WFEEEECEFFR B S E & “detour
index” WAL 21 7+ “detour indices” 7 s, FFHIE 2020 FELUERWSC—H4 5 5 -

3/30
8T KA 23120317173519574



http://www.qzu5.com/sb.htm
http://www.qzu5.com/pm.htm
http://www.qzu5.com/pm.htm
http://www.qzu5.com/gm.htm
https://baike.baidu.com/item/%E6%83%A0%E7%89%B9%E5%B0%BC%E5%AE%9A%E7%90%86/59475584?fr=aladdin
https://baike.baidu.com/item/%E6%83%A0%E7%89%B9%E5%B0%BC%E5%AE%9A%E7%90%86/59475584?fr=aladdin
http://www.qzu5.com/oa.htm
https://baike.baidu.com/item/%E5%AE%9A%E9%87%8F%E7%BB%93%E6%9E%84%E6%B4%BB%E6%80%A7%E5%85%B3%E7%B3%BB/22221389?fr=aladdin

o EELELN 2 i Ey 200305

@. Yubin Zhong, Sakander Hayat, Asad. Khan, Hamilton-connectivity of line graphs with application
to their detour index. J. Appl. Math. Comput. 68 (2022), no. 2, 1193—1226 CGFERIEE 17 52 ik
FEAHTE N7 CH) ; @. Sakander Hayat ,Asad Khan, Suliman Khan, Jia-Bao Liu, Hamilton
Connectivity of Convex Polytopes with Applications to Their Detour Index, Complexity, 6684784
(2021).1-23 GFHS 11 AZHCERARIE AR D 5 @, A2 2 MEEH A H
T N LR 70 A I BEAS 4E RS TV K 2% 1) Hechao Liu, Xiaona Fang, Extremal phenylene chains with
respect to detour indices. J. Appl. Math. Comput. 67 (2021), no. 1-2, 301--316.; &FH 2 AR HIFA
X5 SCIE AR R I 22 B KR AL L .@. Herish O. Abdullah, Zhian I. Omar, Edge
restricted detour index of some graphs. J. Discrete Math. Sci. Cryptogr. 23 (2020), no. 4, 861—877; (.

Shobha V. Patil, Shailaja S. Shirkol, Sunilkumar M. Hosamani, Hyper terminal Wiener index of some
dendrimer graphs and detour saturated trees. Palest. J. Math. 9 (2020), no. 2, 740--748.) . 4 & /&
X5 RS S B ANA REABRAER], BRI RN, MAESE EHCA V8 WA
H % detour index Cindices) 184 —IAH 28 i H 1 5 5 BI/E# 2 46 pg i KA
WHEZ ) (RIS IS 25 SCBR[72]-[7612 BT, AR RAS Hix 28 R RIIEH i H sh A% detour
index [J41 Suliman Khan %5#]1& 3 Hamilton-connectedness and Hamilton-laceability of planar
geometric graphs with applications. AIMS Mathematics. 6 (2021), no. 4, 3947--3973 fJ%8 15 4
22 SR AR HE I A B X8 S S B  detour index) o B, XU AR REIEIL
N R PR B SR )2 A9 B I AUk ) ST P02 DR 4 T A /R SR Cln JE A
2022 43 7 11 H& Hig A BEE b
LA

AR RSB ZSMA R ASE LA LA RE R, REHA 2N GiESmeie]
DI T . REBTAWRNE LA, —DFEH, — DN =%,
BT

JABEARAE 2022 £ 3 A 12 HIEME B “Jlibd!

AR LA AR (Lu Zheng),  WRVLIMYE R M A2, fol -t 18 A 185,

S E B ) AR AR S (Yan Yuan) @ E T 22 TARRZ G 4R, 18 1A P R SC

=7

=%

AN, FEHIERN, WA E BRI E— HS B EE R . AR RiE R .
IEAR, 3X 28 F il SCH IS A AR GRS K R IR VAR I AR B AR A S R e 1 1
Ja3t 3 R S BARERE AL A R AR R T ORI AR et F A, ik, RO IR
B A & 5L LA il 51 B 22 5K 2 — (10 JE e B0 J Tt Lo i S R 2, (HR 4k
Fe At B AR R B AR IEHTT B2 A A 28 BB SR 1 A J 2 I B S i B S R
VERA BRI A 1E. AN, 2021 4EF0 2022 4R 3 5 16 SO A RS AR i) i 4
HHR 2 T e S e ME R R A T A I AR E N —EE w0, IR 4
S5 MR 22 TR P P R D, T B X U I AN B K A K WIS U AE 2001 4 AR T
P MBI E RN OB T B I 1E X od SC/E BB 5 A 1 (RIS i Jm B 55 (1 A4S T 2
7 T A I BRATse, -, FEIE Y B DA 1 - DU AR TR R A AT 55 33K A sk A 2 e A 1Y)
£ (W www.qzu5.comv/x.htm, 5, AHIHENH 1990 AT 780 20 E 42 2001 FLEMR
FWEEE. ZEE. SZEE Gz BEEL s EIX 5 AN 2 ok AT s
A A (RTE T b0 2 thE 5 A 2 S (1) L SR AT & 2400 7 T A7E 1993 ARt D A

4/30
9T KA 23120317173519574


http://www.ams.org/mathscinet-getitem?mr=4396114
https://link.springer.com/article/10.1007/s12190-021-01565-2
https://link.springer.com/article/10.1007/s12190-021-01565-2
https://www.hindawi.com/journals/complexity/2021/6684784/
https://www.hindawi.com/journals/complexity/2021/6684784/
https://downloads.hindawi.com/journals/complexity/2021/6684784.pdf
https://downloads.hindawi.com/journals/complexity/2021/6684784.pdf
http://www.ams.org/mathscinet-getitem?mr=4310627
http://www.ams.org/mathscinet-getitem?mr=4121009
http://www.ams.org/mathscinet-getitem?mr=4117681
https://mathscinet.ams.org/mrlookup
http://www.ams.org/mathscinet-getitem?mr=4209622
http://www.aimspress.com/article/doi/10.3934/math.2021235#FullTextWrap
http://www.aimspress.com/article/doi/10.3934/math.2021235#FullTextWrap
http://www.aimspress.com/article/doi/10.3934/math.2021235
http://www.ams.org/mathscinet-getitem?mr=2986494
http://www.ams.org/mathscinet-getitem?mr=3186567
http://www.ams.org/mathscinet-getitem?mr=3059387
http://www.ams.org/mathscinet-getitem?mr=3059387
http://www.qzu5.com/x.htm
http://www.qzu5.com/x.htm
http://www.qzu5.com/x.htm

o EELELN 2 i Ey 200305

HITE N ARG, MEA S SEURX 5 AU AT 2 A ER 2 A il N\ e S S8 Ay
JEARY, AN JE 3 AN R A AT A U (3 e BB R e i T R R B DL SO
UETE. B T ARSI, BRGNS BRI ZAHAE 90 SEAR DART tHEF I OB i d(H
A B N FL S ATIE B A AR i — 0 (8 B A 3 W www.qzuS.com/ar.htm, *48RiE4H Fan
FAFEFLE T, T IX AR T 22 ST A F i SRR 7T AR 1K LARE SR AT B 22 U RAR
H— R CUAE V2 U HH AR 22 ORI A R N0 58 25 40 B R 0 DR384 ) 1B SE 2B E 7
I S AN ITASE A 5 N 22 1993 47 i 58 il PR P 2 i S 12 SC AT 50 Jsd 1 24 B 1993 4 LA
AT S AR E O RS SIS SO 2 IR AR 30 B Wit FATHA LI AR
AT H B R R

(6) FEwe—. | XkiEK

KT IR, AHE NFE SN /R LT Paul Erdos Z57E 60 AR U 1 A0 TH B T 472
HH B[R] A o P A AR el 2 5 B — S BE T2 i AR, R A T

T ## %, Belardo, ¥ B iifl, Borovicanin %5 7E 1& 3 On the two largest Q-eigenvalues of
graphs. Discrete Math. 310 (2010), no. 21, 2858-2866 H1i i A8 - A 18] /& DAS.

T o B, Bl M, 38 I M 78 i 3T Spectral characterization of multicone
graphs. Czechoslovak Math. J. 62(137) (2012), no. 1, 117-126 F F42 1 _E A58 A E K2
DAS.

HJ5, Kinkar Ch. Das £ 2013 “FilE B X A iE E S5 48 (Proof of conjectures on adjacency
eigenvalues of graphs. Discrete Math. 313 (2013), no. 1, 19-25)

FIEA AT EAER) Oboudi 4% LA K Abdollahi 1 Janbaz Ff) & 3 Graphs cospectral with
a friendship graph or its complement. Trans. Comb. 2 (2013), no. 4, 37-5 i L [f Kinkar Ch.
Das [74E B IiF 3453 2 if G has no cycle of length 4 or 5, then G L2 F,. Moreover if G is
connected and planar then GLF, . L3 —LEHH ek

2015 4 4 /MRK 3 & 5K Sebastian Cioabd, Willem Haemers, Jason Vermette, Wiseley
Wong HYJ & X The graphs with all but two eigenvalues equal to *1. J. Algebraic
Combin. 41 (2015), no. 3, 887--897 UEHARR n=16 LAAh, A iH FESE A8 Rl

A HiE N T A 1 9 18 3C The spectral characterization of the connected multicone
graphs K, Vmk, ,, AKCE Int. J. Graphs Comb. 17 (2020), no. 1, 606—613 1530 1) H:

FEFE 3.1: Let G be a connect graph, if Spec(G)=Spec (K, Vmk,,), then GLK,Vmk,, (i
R, # w=1, n=1 W K, Vmk,, §t/E 8 K, DR # o i B BT 4 DNRRESE & SORER)
n=16 FIfF L)

EH 3.2: Let G be a graph, if Spec;(G)=Spec,(K,,VmK,,), then GLK,VmK, .

A HIE N &L & 1E 5 — i 3C On the spectral determinations of the connected
multicone graphs K,VsK,. AKCE Int. J. Graphs Comb. 17 (2020), no. 1, 149-158.45 2| T i 3=
e

FEH 3.2: If G is a connect graph A-cospectral with mutricone graph K,VsK,, then G is
DAS.  (RARH =1, =2 I K,VsK, A2 K iE ED

5E P 4.2: For >3, complement of graphs K,VsK, are DAS.

EF 5.3: graphs K,VsK, are DLS.

AR, FRATIZ A 8 SCHRA LE T AR e A T B R L ACH T2 N B RS 2
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IR 2 2R K VsK, 1 K, VmK,,, T HE1%IE & multicone graphs 1R AN
FHC B . At AT 815 2 e 0 L HANEIfE —282& DAS. DLS. DQS, it
FERSCH R T 3 MG

FEH8 1: Bk K.V3K,,7h K. VsK, & DQS.

TR 2: A K, VmK,,, (m=2) 14N FHE A & DS

WM 3. K, VmK,, /& DQS.

(7) ARHENETEERRE A R 5 40, HH) S A e ok s Al e e A f v 0 1]
e AR A RS A O A FRAE IR B . AR ORI 2 AN A8 2 (1R g AT [8) #8 EL T
Stk 282 (30 www.gzu5.com/ac5.htm) .

2. WL RS

X IR B BSI KR <, XA RE AR R R ST IR AR . BT
S RIRE, 22T R N —DNARHTE N LTk — BBt 2 6 E 2 R
ZHT, SEHNE . KT BRIAHE A PR A 2 A g I H 1) 32 2k, —E %
5 K6 LA LR B SROUEAER AR YR, REale WA 5 KRR A A, iR 1 H
ERRE — RS, A T RE A RS a0 bR st BAE AR
SRRl B G H Wl B TR CRI RIS A g v g S8 A — NI H B SCBR 1 R
A A H I N )8 SB35 A B B A R LAk, 7 HR L R0 ) LAt ) FE 4 5 0 Hh it e R
AR 2 G 3 R AR A — M A A 1) o B L A SRR K 1 R TR TR — B AR
AT i R TR 22 B AR IR W 20l 2 b TR 4 TiE K 5 AR R e (TEEK ARk
SRMBAE W), HEEIXM www.qzuS.com/zn.htm WARF E CERIR 21 H 18 SCiF BB gk
W—FAR 2SN 3 e SCLR SCMFR AL 2008 HEE AR W it (4 aE i th ) 3= 4 2 T
FHIREF A I H PR R 3 0 SCLAR SCIFAEH EEL N I, 2008 4 Fif MRpR B 1) [ N 18 3L
— 3L 15 R H BN R i b RIS e A pR 4% 2 S, X o DART SR BB 1Ak
)i R R AR A 2 — B DTk 1. BAR TR — R 1 S HEMRIR AR 1 2 1R
AR A B N BUEZR EAHEA FT 30 44 H UK A I SRR SOt ) 5 v 2 S AN VAT e
HE B R AR ML AR W IR AE e, XA LR rE AN 28 2 ()38 R O

Wik, VPZATTA D TR X 43 T ) v S B X R [ K 3 SRR R G i b X R} A i
S EWH AR AR AR S, WA TE AR Z AL SR E L4
KX 2K H AR B 1 FR G AT — BRI

IR, FAHIE NI R CAEE AT 5 AN A AR, AR AT
KHIERE EZNBIKR, AR MK —BA IR BB A N, W R R
AR — 2 R B E R 0 W B AR S 0 5 SEA BTG A B I X e 4. ARt
AR TR W R E s AR A S LR R PEPWEY) 7
FRE,

At BUEAS R N SRR R R EH A B A m s A E IR e Bl
AR A R A T 5 T AR 1 P A0 ] 5 B OR AT W RS X B 2 2 T
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G, IR 9T S S H 5”7, 30 B AL 5K BRI R 2K i~ SR (1 A 5
KA 1984 v [m) e Bu A g A Je “BUEBERRA ", BLEH M F N 2 3
KRHIHE AR BALGW, SRMARIEANRS WG KRR L — A2, s —E#aus
BAEE I SCLR X 20 f, A B WA E R SCEHTHES 16 45 m RS R e — 1
FAHBEEE R 19 s (XIEA SR — &, DAATEAS 5 an R 3 A S i it 25 i Tt
B A AR K 7 2 B ALK J7 1 B A 10 F H L FER A HE AR, W
www.qzuS.com/qw.htm, XA GIRHMEY KFEE KU G THED. S, KA KM EE K
iR AR R A, st B (=) AF ek 5 TAE R ARG BOR IR R A A
FE 50 AR N K 35 A8 3R S8 A Uk < 8 B0l Bt v TE B IR IE 2 UL P A s A AT
W

(8) M i [&]

KMEBRIR T3 ARG 55, X E 7 50 AT PASEAS HE N L4k — B
MR, B XUHR 2R AN A W R 2R e ) CAEEAR S 7, WInAETE . A, 1R
REABEZH) “BIRAEGE R L =+ E” bl ra%inE e g kEfm e E, KR
AEEAE o PR E R o 18 % BT B 7T, 5t S IS 8% v A
N AT AN i b F e 5 1 ] ] ) 16 A S0 T BiE 8 JE A B R B, M #ERIe it “
N B TSI 4 A T 2 DA B 7, G4 B E NAEAS B 2 8000 B B B — s v SO R
1% 22 N HRITA REA 3 e i v REFEAT EDATIE I 2 2 7 00 50 G b gl 56 6 v 235 it [l Lot
AR UL AR, S — SRR i AU R e O R B UL R E — A RE T
BHEHIN " X A 2 A Gy A0 AN 25500 02 el B2 A AT e T SRR A ORI St - A
www.qzu5.com/ha.htm, HIHEA HIE N 24 #GE B OB IR IR 52 BRI A5 18D

BAR, B www.qzuS.com/lw.htm I 70 SEAX DART & 3R 1 G 25 0 18 SOt S R 2 1)
Zdzistaw Skupien Z(#%, fhA1# - Adam Pawet Wojda tH /2 tH 538 44 s 25 fi BB, 1
Skupien A% ALE 1974 4F DA 1E IR U 75— 18 1 Antoni Marczyk #IZANAHTAE 1 X 4%
& Dissertationes Mathematicae £ 454 45 (2008 ) 1 ZEIR 18 3C“ Cycles in graphs and related
problems” 5| FAHE N1 2 G 2000 B0 SCBA 20 B 8L 51 2 AUE 2, 1)
R R IR X 12 B B MR 22 18 SR 2 T B R 2075 A & 3 (W, www.qzu5.com/ha.htm
) XAREM SCI 52ma K72 1.941 FEFIANJHTI 4 X4 1 [X (356 B 78 5 S0 1) o e 52
R i — 2R 1, AR5 R 1 AR S E ML P IR AN RE RIS 5, B AR A T ol 28 ) L
-0 AL 2 4 P A S T FERE, i RT LH EAH R A AR ) S T BEIR D 6

T T 5 LA [k e i P [ P A IR SR R Bh A A A (T L — 2 g R
S EEVIMK, g R ETARENNRZEE LKA KR, MR HRD
%117, IRETE

1952 4 Dirac 5 2 BE 564, FF RS 3540 12 JAH QAU IR R e 1 4%
FEH 1.1(Dirac,1952[10]): # n Y G BT — 5 x ¥ dx)>n/2, W G &M%,

1960 4 Ore[21] G BEEM A, HE)™ LT 2. 1984 4F 0 AR HAZAT BUHE) BT
B R T BE[13], BN AR IR — [ R 9T B R T — 2B AR
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EHE 12(JEHE,1984[13]) : & 2 EE n MK G HFIFEE 2 2 FUER & xy B
max{d(x),dy)}>c/2, W GH c .
NT AT o2 SR (e-1)/2, ARHIEANRREFHIZELE Proc. Amer. Math. Soc.[66]
RF T M SR, DRI S 5E 2 vl A7 7 VA BR A A
FEH1) BT, REM, 53, 2014[42]) : & n K G HIFEE 2 2 FEEM & xy WA
max {d(x),d(y)}> (n—1)/2, N G £ "5 % i & 5% 3 AN~k &
2007 FA HE AT 22X 5AE Appl. Math. Lett. A V05845
TEH(2) (7830, MM 45 2007[43]):k EEE n BB G & 2 1<ING)ANG)|<o—1 FIAF
Fox,y Bk ANMGL S H R SR S 23 max {d(v):vSy>n/2, M| G &RE A,
1978 A48 FE Ak Tl K %% Heinz Jung #3%[15]7% & R E ) Ore 26441, 153:
EH 1.3: 5 n EPIE G AR S xy 37 de)+rdy)y=n—4, W G &G %mE .
2007 4F-2 J1E o AR S5 [ 19AEC B HIUS U ) . 2006 456 (1 1 -~ B R g K580 & Li
Rao #HUIZ[1817F ({5 EACHPR) #HE™ Ore %M d(x)+d(y)>n H:
EH 1.4(F%,2007[19]; Li, 2006[18])): # n Bl G IEEE 2 2 BIAEM A x,y 3960
d(x)+d(y)=n—1, N G ZRaH W E B GeGauypvKpinae
X 50 S SRS I R 4% S5 RN Li Rao R M2 1.4 5 d(x)+d(y)=n—1, 13%:
EH(3) (R 5 n BrE G MEEEZ 2 AR AR xy 3H d)+d()zn-2, W G 2&r
ZHE L Ge {(G(n—l)/ZVK(nH)/Z)_e: G(n—l)/ZVK(n+1)/2> G(n»l)/ZV (K(n—2)/2 UK,), G(n—2)/2VK(n+2)/29
G,v3K,, Gov(2K, UK) Y (RO
IR, b R aefaimg AR (ByaskE) J7ime N i B AR I3 7 1m0
MRH7 %42 3 Faudree 257 1991 15 2401 I 5514
FEH 1.5 (Faudree 55,1991[13]): # 2 &1l n i G IS E R & Xy YWH
IN)UN)[2n—8, NI G FEra 5,
FoJG, B SRR 8 0 5545 21 S IR % i 4
FEHL(4) (B v 30, MIT A2 I8 n T B G I 2 1<IN)NNG)[<o—1 FIEPR A x,y 396
IN(u)UNY)[=2n—8-1, M| G & 2w =) LMo Ah AL
Ty TAE R ARG RAGK o RBAR[32]7E (B BEE) 193] —E B S MK g R .
HJgE, AHiE N8O Ronald Gould #4% & /ERE 7L 84 77 (W) i 45 24 b TH A
1 RAN5K 7 RBAR 1) 1994 F 2411045 R 40 -
FEHL(S) (B4 323, Gould):G A HU NG IEME Ak, n>3 B, XK G T — S HE R & 2
FIPR R BIG A et B R AL AR S, B L ROz —, W G A2REE .
WFE u,veS,fE du)+d(v)>n BNu)NNG)[>o; ()X S FAT R A w35
IN(u)UN©)|Zn—3(S)-
2006 FE8X 50 SCF1 Gould #8387 R4 &R
7E 3 (6)(Gould, X v 30): 2 FEIH n B G MBI EE RSN 2 (1) S5 {IN()ONG)[+d(u),
INW)YUN()[+d(v)}>n , T G fEm 258,
F 1.2, RETHEEME
1963 Ore [22]45 31| £ N 5% A F e 22 i 2 308 1 22 SR
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EH 2.1(Ore): 4 n B G BUEAFHLR ) x,p 36 dx)+d(y)>n+1, W G J&rE % HEE & .
BT SO A Ore [ 5 n+1 BGEE R n—1, JEAFALR I S 2IFE B2 2 BIPH A
EHL(T) (RTCSCEE): A5 n ] G IIEE B2 2 AR R vy 2967 doo+d(y)zn-1, T G 52
I T2 3 ] G{Ke, G3V (K, UK, UKy), G(n-l)/z\/(K(n-3)/2 UK3), Gz \/K(n+1)/2»Gn/2\/Kn/29

(Gu2 VKpn)—e}o

RATEHE L1 2 P 1.1 AYE A O EE R 2 4 202 1 INGO)NN)I<o-1 1) 2 55
FHAEE B A 2 P e 55 0 PR 38 T e s i e [«

TEHL(8) (R e 3C55): 47 3 %l n i G B2 1 INONNY)<a—1 FIE2 mixs y ¥9F
max {d(x),d(y)}>n/2, W G & M5 % Wiid i B el — L) 4 ]

FEARIR IS5 A, FRATTEHE ETH Faudree S5 K€ B 1.5 P e 5 i Al 12 39 sy 235 122 3
SEFL(9) (B30 3C5F): A7 2 3 o I G MR R 2 IR R A xy B IN)UNG)| >n-3,
W) G 2 e s e ) ] ]

F13W. 2B

1994 4= Aldred. Holton A5k 7 [ #3% A1F 412402 Bondy[ 7]/ FE 2% A4 32 Bl 1 R«
SEHL 3.1(1994[4]): # 2 &l n>3 B G AR RAER T AL xy B d(x)+d(y)>n-1.00 G
FEIZ P B B KCany2 V Glatyn B Ko B Cs o

AT SRR AR G — P B EEE B2 2 (IO, HES e B 3.1
SEF(10) (XFE3C, GKMED): 75 2 338 n>3 BB G AUFE B2 2 AT B A xy 97
d(x)+d(y)=n—1, JEZZ B BB K2V Gunn B Koo un 8% Ky an—e B Cso

B 1R SRAE, FEARIRIE AT I, BRAL 245 & Faudree 1 Gould ##%557E 1991 15

B — MR B NC=(2n+5)/3 11172 el 1«
FEH 3.2(Faudree % 1991): 2 &1 n(n=19)M B G BIAFAS TR A xy H
ING)YUNO)>2n+5)/3, T G 232 Bl 1K .

s, FEF R LR 1988 4F Faudree £ K11 Gould & Lindquester & 7“2 6 Jm [E b
Kt L)(”J:TI?(¢1HMIJEI’J%IRIZIE’J/ZIEIﬁIﬁ?

EH 3.3(1988 4F): A 2 Ml n(n=13)M LMK G IAH AT RIAT P 4 x,y 376 |N(x)
UN®)|>(2n+1)/3, W G 7272 B (Hamiltonian properties and adjacency conditions in
K(1,3)-free graphs. Graph theory, combinatorics, and applications, Vol. 1 (Kalamazoo, M1,
1988), 467-479,)
1998 il BUZR AN A 1E 6 e A5 2 18I0 TUR Bz Bl It 45 2R -

EH 3.4: #7238 n(n=12)Br o )NE G AR 3 S xy.z B
IN()UNY)HINX)UNE)HNG)UN(E)Z2n—1, M G 2z BE  (GEHERZEHEREE R

(FECROY  3(1998), 4, 1218-1220).

Wb B A A LG e #E 3.3 B 2T 1988 SR E BE 3.3 HY—XF mLHIATR s Y

FEHET B =X S, X=X AR 2n—1 M4 T e # 3.3 — X A AR Q2nt+1)/3.
1998 SEZE A SCHIRAN T iR AT 2] — R I FH(2n-3)/3:

FEBE 3.5(ZHH A P AE[20]): 2 33 n>31 B G BIAAHAT AT = 5 x,y 339

ING)YUNO)>(2n-3)/3, N G 2z K.
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B ORZS A SO AN P B (20148 F 1 (1) 4RI IR 1 5 (2n+5)/3 Bt B (2n-3)/3. A
i, B AATT R R RAE] n>31, WA MR Faudree 58 NI n>19, T M _F 172 [
PERI LA EEERIBY n OS2 IR 19 130 124 31 SKRE, XB n 2N BIAR A A,
Wi /B PR o B SRR . — ORI . LS, B SCHUER AN T B AEARAT ]
IV SCH R 22 AN IR n B B RS 31, 31, 28, 25, 31, 31, 31, 19,
25, 22, 31, 25, 22, 31, 19, 31, 31, 16, 16, 31, 31, 31. K& CHEEIEHE A
FRIX A M58 X TCHE AT HESE RN, XA RiE N L R, B4 2 F 5 515 2
FRE (L RHER 3.2 BER 3.5) B MR (BT S HEE 24 15 A48
B it 2 10 A Ta B A EI AN IR R R AR, IR BILE T BRI Uk t 45
SRR R
FEHEADE ) 2 3% n>10 BrE G FIAM BRI A xy 7
IN)UNY)[=(2n-3)/3, MEZEZEE . #t—PHh, B2 =16, §>(n+k)/3,
NC>(2n-3)/3-k/3, W G &z .

F14F. JEBEH®

KFFERI A4 2002 F£1% [ 1) Randerath, Schiermeyer, Volkmann %5£[31]/& 4575 2
EH 4.1(Randerath %5,[23]): # 2 3%l n BB G AL E P A x,y 396
dx)y+dp)>n, N G & 4- A2 B K0 0.

A HIE N — P gk
EE12) (R C5): # 2 3El n>7 B G B 2 FYEEW A xy ¥ dx)+d(y)>n-1,
M G /2 4- 53z B B B Hpoyn VK i1y, Ko, Ha:(K1K3) o

XA E B 248 BT Aldred. Holton A1k b [R5 172 el [ 4 SRk 21 Sz T

KA B 1991 4R n R A IF I 8 Jm B B L B e e SR R e —
B FU I B NN RS LSRG AR CU AR IR SR — 2L ] /), H A — AN RS A RSN
WEBI (W Australas. J. Combin. 12 (1995), 81-91). iX 55 48 HER 7 2275 & Faudree 25 PUA4N £ [H
PO i dete th, G AR Rl B k.

FISH., TEEME

Fe T RIS, BUNEHET 1984 E4E (P ERE) RFE TSR
FEH 5.1(Cai,1984): n(n>5)H F I ARFIAR AL R P 45 wv 245 du)+d(v)>n, T G /2[5, n]
B E B G{Kuan Hun VK, Hin VH VK e} o

B/ANGE IR BB A%, TR 5 SR 7 R IR Rk T B T 4 IR B [50].

BT SO B NS HER I E T 5.1 BIRE R R 2 TR (51
FEFL(14) (B 3CEF): n(n>5)Fr R B2 2 BAEEP A wy B du+d(v)>n, W G 2[5,
n]iZ 3 K8 G {H,, VKCys, Hy V (Koym UH) } o

KT AW KA: B RS T FHIEE R

1998 4F, TI#HR A K IialE k%E:
IR 5.3( i, ZAKE 1998[34]): # 3 &l n B G IIAMHEBIMERE W & xy BH
INx)UNY)Zn—-5+1, M G Z&[7, n]izZEEE.
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PEFR KR BIZEIX 1 L H “Remark: The lower bound 7 in Theorems 1 and 2 might
be reduced to 6”7 Bl “PFit: EBE 1 FEE 2 Hh i N5 7 i REMI D RN 67D

TE X B g B [20] O A H A NS o SC B LA R A e bl b i P e B A AR Tk
MRS SRR ZIBE B2 2 B s B UK 6 (IR HE AR kRN ER G, K
AR S B IR E AU (P BB B AR OREAES 71 H . 2 $H{HEE 3
B AR U B AR N O E IR AN RIS R
SEBLS) (B30 = 4 3 &M n & G IR 2 FUEREMA xy IH
INx)UN(Y)[Zn—5+1, W G Z&[6, nlizZiEE .

wisk, EEOS)HEH B R A K A B T BE R A A
R B 0): 45 3 I a BB G AR AR E I A x,y WA INEG)UNG) 2r-5+1, W] G
FE[6, nliz @K,

Hs, AHIENEMEAR R[4, nliZ @RI
EHAS)* (KT 0): # 2 %l n M G BIPEE 2 2 BERM A xy 3H
INGYUNO)>n—8+1, N G &[4, n]iZ %8 K e L3540

1.6 1. RAEREEZ B
B EAALBER . WP B SKEE I NS SR AEARA TR S E 6] (I
Discrete Appl. Math.,155(2007), 5, 1971-1978) #4& Hi«dp k6 B¢ 4272 Bl B M &, 7530 R4
R
EHL 1. FEHE >4 Y E G 1I>(n+2)2, WE G & i gz Bl .
EH 2: FEM >4 I G AT A wy ¥ du)+rd(v)=(3n-2)/2, MK G &
R .
B, TERTA & 28 BB SR A R /N B B S5 (RN Dirac Y26 44) & T4 158 S 1HAE
FH AR 25 2 e 2 i ] P A Je e 7 AT 3 i e O B A P 110 2% A2 P2 R0 284 2% A4 (RIY Ore B4 5%
)d(w)y+d(v)>n+2 A, 43 A 2 Ore BB B AEESE, T LA R 28 2 e R Rl
T IERAE B 0 2 - A TR BT, R AT B SR ) Ore BB A D . Tk,
ATV Rk g A AT e BE 1
EE BT E): & >4 I G 1>(n+1)2, WK G &5 %217 Bl EEH{G V
(K32 Y Kn3y2), Gariyn V Kenya} o
FEHL 2/ T SCAR): & n>4 WY G IAARAR BT 2T w,y ¥ d(u)+d(v)y>n+2, ME
G 2 ot o s 17 2 P sl 4 A s 1 191 L
IeAh, AATTH IR A AR A B L, T BRATTRAR A Sy iz o o] TLERAT]
W75 FEARMBEERAE. RSN FA R, AR, RRRAEX
G 15 B 55 A AR AT f 0 s A2 P P, S AN EEAE 9 ik 2 ) TR RS ) (B
R 122 B AR PR R IR A — N T THI M www.qzuS.com/gpg.htm ).
F1T W RS FE
X T SCAE 1993 4RI R 48 1 i 5 4 R R 2318 SCER B SCRAR Hi 9 2 d(x,y)=d(y,w)=2
T SCARIBFH S5 HIN(x) UN(y)+d(w)=n 25 38X 78 SCH CUAR R I 6 2% 1 R 350 40 W 5 322 308
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B R iz BB a9z P PR e P U A
FET(16)(BX 70 CEE[52]): A 2 il n>6 MK G 132 d(x,y)=2 3% d(y,w)=2 [T = fi4h
W2 IN(X) UN(y)[+d(w)=n, T G 72 miiz B BB K0 B— 617 E .

A TR SCAH, U PO 2 AF T 1 A2 B )

FEBAT)(R T CE[53]): A 2 il n>6 MK G B2 d(x,y)=2 37 d(y,w)=2 [T = m 48
T 2 IN(X) UN(y)[+d(w)>n+1, T G 5292 1458 & 5 LR B AMA .

F 1.8, Set-iZBK . k-path I35 k-path FJZEE]. S & cyclable. 5E3EILEL. W-
JR bz B P

2004 = (EHE:) & EPITHZE Wayne Goddard[ 14115 31 set-72 P&l 14 25
EH 8.1: n MK G WH/NE>(n+1)/2, N G 72 set-7Z B .

Wayne Goddard 7E i1 3 H it Hendry 7t i 3 “Extending cycles in graphs. Discrete
Math. 85 (1990), 1, 59—727 15 51| T T & # .

EH 8.2: % n MK G AMANAEE W A Xy A dx)+d(y)>(3n=3)/2, N G & set-12 P

ETHEE 1.6 T BRI FUE R SR E R AR R R M. ik, FRATAS BIRE
) Goddard (72 8.1, WAL AN Hendry F5E FE 8.2 MR LT 19 N2 -0 R
EH8)(E 7 ) n Y G FIAFABFAER P A wy 3 du+d(v)>n+l, N G 2 set-iz
REE SN

KTF k-path I %541 P R, 124 M 37K % Kronk #4% 1969 4-7E Proc. Amer. Math. Soc
F J. Combin. Theory B 53 A3 3 T FE KA FERIZAFI2E R
EH 8.3 (Kronk,[16]): # 2-%&i n MK G B/ NE=(n+k)/2, N G 4 k-path 21 K]
EHH 8.4 (Kronk, [17]): # n B 2- &8 K G MAMAB TR 5 x,y 396 dx)+d(y)=n+k,
N G #& k-path 52541 &,

HGE, AHEASE]— I E 1 8.3 Mg 8.4 FIPAEI /& 2 M A 45 Bt .
FEH(19)(RTLI0): 7 n M 2-1EEE G FIBEES N 2 MR R 2 xy ¥ de)+dy)y=ntk.ll G
J& k-path P& 250 4]

Fhh, 1A NIE, A BRI A IIX k-path RE T IR 5 R . N LT
SEHL(19)F BRI REER G BN . SR, ATDAAE 371X 2 BB A, )
SRR — MBI AR F R, A1 2R A0 S S 1 20 1 M A -
EHQ20)(GE 7w ): #5 n B 2 B G HIEEE A 2 BEREH & x,y ¥ |Nx) U
NQy)>n—8+k, MW G /& k-path M5 %541 B 8% (Ky# K #K 1)

SE FH(19) A0 5E FE(20) I TELHIE A W, www.qzus.com/k-p.htm 7t B33 AN 1R 45 R AR AR
EZER TN Oea

KT 58 EILE, 1976 4F Bondy Al Chvatal 7551 B2 A5 A4 1 58 SE VL BC &5 B i R -

TEHL 8.5(1976): A HEL n>3 Ml G IIAAHLRITE 2 55 xy ¥H dx)+d(y)>n—1, W GH
5EFEIULAC (perfect matching )

DAE, FRATHEFATI IR 2S£ VLS, 1521
EEQ2L) B E30): HRE n=3 Y G A AR AR E I A x,y B |N(x) U NG)=n—5-1,
JUNCEEERESUNE
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BATHAA R — &) L Bondy 1 Chvatal )52 H 8.5 FlE FE(21) 45 H -
EQ22)(RTE): #7 2 1EE n & G BIAMAHEEM A x. y HH dx)+d(y)+2N(x) U
N(y)>2n-3, W G A 563k ILE.

1993 E8I#7 k2% Béla Bollobas A1l Graham Brightwell Z% 517531
FEH 8.6(1993[5]): £ n=3 B Bl G AL E 2 N A AHLE S xyeSSH(G), |S=3, ¥ dx)+d(y)=n,
M| S /& cyclable.

e B EFMEIE CEox(S)>n: 6 (S)<k(G): o (S)<K(S): o3(S)>n+k(S):
64(S)>n+25(S)-2; 64(S)>n+o(S)+ k(S)-1; X (S)>n.

B340 B BRI FE 5 A (11X A28 5 o Inibe AR B i N IX 5 T 46 S L R 3=
T
EHL(23) (B35 30): & n>3 I G 1 NCy(S)+dg(uy>n TR 2 MAKIAL 1 x,yeScV(G),
S>3, | S /& cyclable.

AT B2 B N — 2P 1 S-locally pancyclic B -

FEHEQ4)B 0 B >3 GHINC(S)+do(u)y>n WIHERE 2 NAHAR 15 x,yeSS(G), |S>3,
M| G #& S-locally pancyclic or |S|=4, G[S]|=K,, HI—1#14ME .

FF L1 1990 4F Asratian fl Khachatrian Fi#B26F (RI_ETRIEH 1.6), RATIEX
A HES B S 42 cyclable F-15 31
EH(25) (B3 30): 47 n>3 M B G BT R xwy BIAHHAE 55 x,yeSC(G), |S=3, A
d(x)+d(»)> IN(x) UN(y) UN(w)|, Tl S /& cyclable.

B A LRPTRER E, A0 B i) EZRRE SR

BRE—. LEER R NMERZ — 1 “detour index IZRIFREL” Sg & tiiEm A .
detour index CIL[RIFEHD & B BTG T s 4T detour BE RS, FFH 90 FACH B L2
EIe ) 2 AN FUKIT Alexandru T. Balaban 55[62] 11 Nenad Trinajstié S5[63 130732 H DK,
CL7E 3 B PP WA H A4 “detour index” R 21 K+ “detour indices” 7 ki, FHix
1T 2020 LIRS —3AH 5 5 © @. Yubin Zhong, Sakander Hayat, Asad. Khan,
Hamilton-connectivity of line graphs with application to their detour index. J. Appl. Math. Comput. 68
(2022), no. 2, 1193—1226 GEFERIH 17 NS A HIE AKX K] ; @. Sakander
Hayat ,Asad Khan, Suliman Khan, Jia-Bao Liu, Hamilton Connectivity of Convex Polytopes with
Applications to Their Detour Index, Complexity, 6684784 (2021),1-23 (Ff58 11 NS ke A g
NBGESCHD 5 @0 A RAIAER 2 MEEHGZ A HE N AT FUAE KRR F I K 27 1 «
Hechao Liu, Xiaona Fang, Extremal phenylene chains with respect to detour indices. J. Appl. Math.
Comput. 67 (2021), no. 1-2, 301--316.; &H 2 &4 HE N SCHATR B K 4 E R R IIL L
@. Herish O. Abdullah, Zhian I. Omar, Edge restricted detour index of some graphs._J. Discrete
Math. Sci. Cryptogr. 23 (2020), no. 4, 861—877; (. Shobha V. Patil, Shailaja S. Shirkol, Sunilkumar

M. Hosamani, Hyper terminal Wiener index of some dendrimer graphs and detour saturated trees. Palest.
J. Math. 9 (2020), no. 2, 740--748.) . HEEIZIX 5 FRIRCES HIFEANA L, UARXARRK
B, T AE S EBCEE L WS H A detour index (indices) MR B4 —HAVA 28 /& 3
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Hh 5 e A7 2 1 B T KRB 0 0 C BV J5 T 225 SCRR[72]-[ 7612 F Y 8RR X 28
R BIE A 8 H A% detour index )4 Suliman Khan, Sakander Hayat, Asad Khan,
Muhammad Y. H. Malik , Jinde Cao , Hamilton-connectedness and Hamilton-laceability of
planar geometric graphs with applications. AIMS Mathematics. 6 (2021), no. 4, 3947—3973 1]
% 15 AN ke A HE A B IR S 1) SR A detour index) . 2, BRSLIXAUEN
SRS R OCER GIRTTH (1. B 69 SIARAE) BT B BB S T A SRR
AR 2 M LA EATTE 8 TAE.

PB4, 3X 28 F 1B 3 IE A AR AR ST R SR I e DA IR B AT AR BRI A AT R R 1
FadE 3 RS EAEF AL AR AR TR JEAh, 2021 FEAT 2022 1 BT 3 G 18 SRR
FRY 5 ABUAR i) R0 4 S 0 A R ) W S AR S P ), TISADA-T DA 5 e 1 P R e S . A
T H R Bt 7R A B e s e Y Gl R s 5 fiiklaceable) S BEAUAR BIZ Y detour index

GXASCARH A, 2 K B — AL iR AT SR ELHY NP 524 A /2 )

AR AR B R BRI 2R B K 72 2.739 1) AIMS.
Mathematics 4% £ 1 B (105 2% @ MR SO & VE 3 B A2 AR B X222 R 2R 01 2 AT FEAh
(1) 3= DA 23 At 3R 15 Y B B Obada 252 DL IX A 1 X 82 4 B rp AR HIE N R —Afi 9w
Z A.-S.F. Obada i 44 (%, Al B2 KR K 3 NMERER R ST 2#, EamtbBitA
] R B R TR 1P, =4 AR T AN 50 A e s i S — AN 32 1k ) EE R, 5 T3 detour index
A, 28 v ST i b R HIHE R TR B R 2 R E A 0 LA S 5l e L — IR AR
TG i A5 Bt RAF 15 RS2 S 0 22 2 55 92 BT IEk e, 7 DR Ui Y F) 403 T
527, DAl WLJE AR 5K 2 B IR 22 R K e~ S 1 b 5 K2 1984 i Mk [F]
B RARIE A “BUEBRRA ", BIRRBER R R AR R A
www.qgzu5.com/bd.htm), AR 2021 F=F1 2022 F 1) _F1H detour 8% 3 &5 SCI i CHL I
FAHTE NS —EE IR0, anitl, B IX ey 5 iR BT H % F i 3 /5 SCI
VB OCHR M LA AEURT i R R B A S B ARBEAT I 7E o 1S T 203 i 3k 2021 A1 2022
FERDIX 3 G 1 SO LA 4 SR BAR H ) )

3 1+ Suliman Khan A1 i3 {#%%  Hamilton-connectedness and Hamilton-laceability of
planar geometric graphs with applications. AIMS Mathematics. 6 (2021), no. 4, 3947—3973,

KIRICE 7595 30 S5 4L B 5. B 6 AR U I B 0 R K8 1Y) e B U A 1 A SR A T I Bl 4
B, FERJEIE 7 R EESR T SAR AT AR B s s a0 @ v R TS AR CRIIX 7 45 L

Introduction ; 2. Preliminaries ; 3. Hamilton-connectedness and the detour index of P, ; 4.

Hamilton-connectedness and the detour index of 7, ; 5. Hamilton-connectedness and the detour index
of A, ; 6. Hamilton-connectedness, Hamilton-laceability and the detour index of Platonic solids ; 7.
Conclusions and future work 1X & SCHEHFEAED -
Conjecture 7.1. (i) The generalized Petersen graph() X138k ) GP(n; 4) (n >9) is

non-bipartite Hamilton-connected.

(i1) The generalized Petersen graph GP(n; 5) (n 211) is non-bipartite Hamilton-connected if
n=2m(m is some integer) and bipartite Hamilton-laceable if n=2m+1(m is some integer).

(yE: FRAT%NIE generalized Petersen graphfHarold S. M. Coxeter K JHifEAt 1119505 114 3L
(Self-dual configurations and regular graphs. Bull. Amer. Math. Soc. 56 (1950), 413—455 ) it .
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J+ LT Conjecture7.1H 5240 24 F Brian Alspach?E 304 5 #& H A% 48 “ The generalized Petersen graph
GP(n, k), where ged(n, k)=1 and GP(n, k) is not isomorphic to GP(6m +5, 2) for some integer m, is
Hamilton-connected, unless it is bipartite in which case it is Hamilton-laceable” " fli % 2 ff{lk=4, 5]
#B4r . BPBrian Alspach?E20094 13 (Brian Alspach, Jiping Liu, On the Hamilton-connectivity of
generalized Petersen graphs, Discrete Math., 309 (2009) 5461-5473, [11]) F #fiAh204F /i 32 TS
M, EMCREA I, FFAEIX2009F 118 SCHH LS 2HAE: 1. Prologue; 2. Introduction; 3. Toolkit;
4. The cases GP(n, 1) and GP(n, 2); 5. The case GP(n, 3), BlBrian AlspachflJiping LiufE i 3 H1iE B
FEAMA=1, 2, 300, BB WAR SR A=A 5O, b o 4 2 5558 16 Brian
AlspachPJ304FHTH2E H RAE AR ) 2 — 240 i 2R |, 76 B T202 14F I8 SCH 4 H k=4 R05 1) BE RS
[EAGSE AR, N EAIAS 75 25 Hen 5 k1 L3 AR [E)) P o AN o =5 50 EE55 i n 1) AR PE, X /2 5 Brian
AlspachPJE A F ), BEARIX W 2T0 sCIR G ARER i R A ok, AR AT 45 G R IR RBP4/
Alspach%5 1) TAE R I ZEMS, WANTEHAERE, Hrl 2 Bk AL 73 A i e G i 25 i 1k SE A 2% o
AU, 25 REAR Pek=4FI5KSE AR, B VF%f Brian Alspachf) [T H A A>6755 A8 1 fif AT il L S 2 %
Al . KT 30FEFIHE G Brian Alspach, FAH53E 4 58U M W Discrete Math. %% 220054
F1E3MM bR B /& “Graph Theory of Brian Alspach” BV ixX 3318 SC K — i 14 SC 75 # 2& Nlk 45 UK
LEL P K Brian Alspachff) - 404 — % /& “Brian Alspach and his work” )

1 2. Sakander Hayat ,Asad Khan, Suliman Khan, Jia-Bao Liu, Hamilton Connectivity of Convex
Polytopes with Applications to Their Detour Index, Complexity, 6684784 (2021),1-23 . X 18 3 [ j&
girpf 3 A )

Problem 1. Is there any other way to show Hamilton-connectivity of a given graph?

Problem 2. Baca introduced a family of convex polytopes. Determine whether is Hamilton-connected.
(M. Baca, Face anti-magic labelings of convex polytopes, Utilitas Mathematica, 55, 1999, 221-226)
Problem 3. Imran et al. , introduced the family of convex polytopes. Determine whether or not is
Hamilton-connected. ( M. Imran et al. , On families of convex polytopes with constant metric

dimension, Computers & Mathematics with Applications, 60, (9), 2010, 2629-2638)

&3 3. Yubin Zhong, Sakander Hayat, Asad. Khan, Hamilton-connectivity of line graphs with
application to their detour index. J. Appl. Math. Comput. 68 (2022), no. 2, 1193-1226, & FNPSSEAetE S
3 A A

Problem 4. Show that every non-bipartite generalized Petersen graph is Hamilton-connected.

Problem 5. Show that every bipartite generalized Petersen graph is Hamilton-laceable.
Problem 6. Show Conjecture 1 asserting that almost all graphs are Hamilton-connected.

%3 A& AIMS Math 5% 1 X4 &, 1. Appl. Math. Comput #1/2 1 X%,
Complexity /& 2 X7, MRMAR LAV E, (HI ) BUEAFHT 0 2 ok

RS — IR TN, R Jat 7t L S AR B A 18 S0 1 i H A e 2 A 8
YESE AR GP(n; 4)F1 GP(n; 5), [A) s B/ B8 R WF 7 Brian Alspach )55 18 GP(n; 4)F1 GP(n; 5),
AT DL R — RS AR 1o S A WHR AR R LU AT, $RvHE T 00 S SRBH P a2 T AT 5
AR, VIHAIEZ k2R, BIH SRR, HEDHBEREN, 1m
2R IR % LI Problem 1-6, 5512 L1 Complexity 2% & — L3 H Y 3 ANIE 2 1% 8 v )
WA FYIR R BSLXUR, i 2021 -8 2022 4F 1) _F T 3 58 SR A AR A i)
R4 S T PR I S U A 1) e AT T A R 5 A H S N BB — 1R 15T, IR
X Al DN 5 T T P P SR SR B, T A X AR L 2 JF N ) S K 2 TR R KA R
£ 2001 SEARTEAN 2B A9 HE AR /DN oV TEAN IG5 X o SO Bl 45 ) P& 14 T A> = 27 T 45 X
HEBRYS, -, fEENEWR S AR A PREAE FUIX U I 2 A Ak 3 (0
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www.qzu5.com/x.htm, #HSL, AHIE A E 1990 FERF 500G 200 B 2 2001 78 WS 2%
HE. ZEE. SzEE. Dz EE. 2B R 5 AN 23k AR I & 1
IR 0 b #1025 A e S () L SE B AT & 80 5 TH 78 1993 ARl Sl AR F il A
BRI S SEIX 5 ASTHT 2 AR A B N 5 o SRR R A
ATt G 3 AN A AT T gk i BV B S e v] R F B DU SO GVRIE TE . BR
TAREIR A, BARBNESIE FERIZATE 90 AR LRI H A L CL B i (H A HiE A
G5 B A S ARt — 20 i 2 B A 2 - W www.qzuS.com/ar.htm, 48R H Fan & 14F5%
FLLCTTTHI, TR AT 2 500 A8 B s N 70 AR X LR AE SR AT B 4 R — 4R
Gk CAEVF 2 AU H AR 22 SR R A BRI NI B8 25 0B DR D0 40 B [ S8 25 1 9 i) i
MASEIE A HE N ZE 1993 i 58 A S i e e 50 &, 024 A 1993 4 LART
Ft EAEIAT b Ok R B e S 2 B AN E 30 B8 ik, AT SLIX AT A AR T
H E s R

B BRI,

A FRIE NN E A0 A 385 2T AU R R8T Jpe il e 28 AR . S8 T AUt 1 MR 7o«

T 7 ¥, Belardo, 5 I i, Borovicanin %5 7E & 3£ On the two largest Q-eigenvalues of
graphs. Discrete Math. 310 (2010), no. 21, 28582866 147 Hi & 48 : K iH K& DAS.

T, B, B I 12 3C Spectral characterization of multicone graphs. Czechoslovak
Math. J. 62(137) (2012), no. 1, 117126 H & H _EIEAE A8 F & DAS

H J5, Kinkar Ch. Das 7E 2013 4F #jiiiF B A& i Kl 5 48 (Proof of conjectures on adjacency
eigenvalues of graphs. Discrete Math. 313 (2013), no. 1, 19-25)

[F4EFIFRATT-G1EM Oboudi LA Abdollahi Fl Janbaz [1]i£ 3 Graphs cospectral with a friendship graph or its
complement. Trans. Comb. 2 (2013), no. 4, 37-5 #i_L1fi Kinkar Ch. Das FI3IE B IR T 315 3 if G has no
cycle of length 4 or 5, then GLF,,. Moreover if G is connected and planar then GLF, . 11415 — L&
HE 2.

2015 4 4 NERSEE K Sebastian Cioabd, Willem Haemers, Jason Vermette, Wiseley Wong ]
1 3 The graphs with all but two eigenvalues equal to +1.J. Algebraic Combin. 41 (2015), no. 3,
887--897 13 BER n=16 LA I O A B SR AR AL

A HE N 58 SC I A E 18 SC The spectral characterization of the connected multicone
graphs K,,\Vmk, ,, AKCE Int. J. Graphs Comb. 17 (2020), no. 1, 606—613 £33 F [fj 72 ¥

FEH 3.1: Let G be a connect graph, if Spec,(G)=Specy(K,,Vmk,,), then GLK,Vmk,, CEI,
#r w=1, n=1 B K, Vmk,, §t/e K, 7R B 1) ET 4 ANERESE S KRR n=16 FI1EH)

£ 2 3.2: Let G be a graph, if Spec,(G)=Spec,(K,,VmK,,), then GLK,VmK, .

A HE N B IE A E R 55— 18 3C On the spectral determinations of the connected multicone
graphs K,VsK,. AKCE Int. J. Graphs Comb. 17 (2020), no. 1, 149—158 75 3I| F1i = B 2 ¥ :

SEH 3.2: If G is a connect graph A-cospectral with mutricone graph K,VsK,, then G is DAS.

(AR =1, =2 I K, VsK, 52 K ED

€2 4.2: For s>3, complement of graphs K,VsK; are DAS.

EHE 5.3: graphs K,VsK, are DLS.

SR, FRATIZ G 18 SCHR R AN F g vl A T 2 A e B A BT R AR A5 2 PR AR
EAMEZR K. VsK, f1 K, VmK,,, T1HEHiL 2 multicone graphs [0 B2, antt, FATA
I FLIHAS B E 0 L HANBITE— 252 DAS. DLS. DQS, FiB7E R4 T 3 MsAE:
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BH 1. K, VmK,, =& DOS.

R 2 F1 K, VmK,, (m=2) %M S B2 DAS

FE5# 3: % K. V3K, 4F, K, VsK,+& DOS.

AR 452 5K 5 HE N AR 78 i BTN SO A AR B AN A TR B TR
JIfR RIS 1 AFRA R R, R, S/ERIE AR 2 BT 5K,
i © R AL A e B R8 3C, I 2021 FEHT BT JLARE DR A AR R R 2 5 R S IR 185,
HofEERREWMREZ R BTRE1ES 5ARTTHE Bk a8 5 20 24 K5 S kAt
)2 MELAEMIZ 5 ABH . thAh, TERTHE “5F 0 FRE 7 1“5 1. mEmE”
MARB O UE: A HTE NGVER 1995 45 DLFT B8 SO I A ST 3E BB % 5K Marczyk
1) B 5 B SRR SCEE WSS IR S T e 22 2 — B3 TR R 20t R 3 P 1 1 403
SRS L R, B IR SR g AR A B R ZI A5, e iEm il ks 3 AR
FE F) SE AT AT A B R T7 IR CAnfa T 226 SCik [84] [85] [86 ] /& M B i) Fii 2 A
U 3 AHCAR 2 B SCERUA BB, 2 e A T T R X e A FE A

W= GO AME—

X EARTTE BT BEA B NAEAR 2 S AR il s T B e BT 4R P TR, (|
F EHREANAC A% 2, it AAE U Eut IR, AR, X H A
7 B et et A EACLT R A HE N R R B G AME—i8 30 I T I 2 A i) gk

AR 1. 2 BB LRI 00~ 1 P ) 3 Tl (0 2055 T 0 8 CRiad i (8% T o
WD, MAmAES (RAmER) 2AME—K.

“CIATHOESE T OET FEPEEER TN, B2 EXKEIRAE OERAME
— 7 NG AR AR AT BRI SR A BB A B A — R IR .

SO RWe? B )RR 2. A B O ANME— IR, WU B R AR 1 P L T
O TAOH (RUIAR O8E T R aH0 2

FeAR 1 BUIA R 2 SERTAR G, BAREATIEC AT RE A 14, Rl 1) R 2 A A ]
KA RELLIEAE 1 K, BIANEERRTREE £ (A[3% www.qzu5.com/efhtm). ft,
R NR AT 22 A8 1

S22 3Rk
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