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Abstract

The cyclic ladder graph CL, is obtained from the Cartesian product CL,=C,xP,(n2>3) ofcycles
C, and paths P, and the Mébius ladder graph ML, is obtained by adding edges ab, and b,a,
to the ladder graph L, . The remaining subgraphs after we delete a Hamilton cycle of CL, and
ML, (deleting edges without deleting points) are a perfect matching of them. Conversely, the re-
maining subgraphs after deleting a perfect matching of CL, and ML, must be a Hamilton cycle
of the original graph as long as they are connected. Therefore, this paper gives all Hamilton cycles
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of L, CL, and ML, by deleting perfect matching, and then investigates the relationship be-
tween perfect matching through Hamilton cycles.
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Figure 1. Cyclic ladder graph CL,
B 1. 1EIFEBIRE CL,

TEAERIRE CL, o, BATHERLL T 1) ab RN R ED, KRBT aa.,,bb,,,aa,, bb, KR AKFL.
B M ETEABERE CL, 11— AN5ERITEE, M AP 2RUT ab, IRk A B B ITELZ, K0T aa,,bb,,,aa,,bb,
iOpYIE P SN u

MGébius BRI ML, 287 L, N ab, fMba, , @ik 2 fis.

Figure 2. Mdbius ladder graph ML,
B 2. Mobius #51KE ML,

Mobius BHR B ML, o, HESITF I ab AR N B B, KT aa,,,bb,,,ab,, ba, FIIAFCNK L.
B M AEIEARERIRE ML, —AN5E3E TR, M 28T ab AR B B LRSI, K0T
aa;,;,bb., ab, ba, AR AKFILEL .
Hamilton P2 B MEFIR 52 L ICIE AN AS HF . B2 A B Z2FANES, AR B IIXFRZERATE XN
A®B=(AUB)(ANB),
Felith, WHRANB=D, W A®@B=AUB, HI AMIB KA.
N R AR E CL, 5 Mobius BR B ML, 583 ITECAN E 0 P S 5 #E

FEHE 1[25] JEIBEIRIE CL, (158 LR M| = {:”yin;; :iﬁr j%z;;z
n ! =T ’

W F 2,45 N 232 AEG
oo £ N2 252 (AL
SEHL LA 2 7, 1 =1+, AIEBHEI RN Lucas 3081, WIHAME 1, =2,1, =1, ‘BRI n T

| :_“i_(”i"]o 0 WY, WEREREE CL, h, % TR LT AR ICRIAM R ITR,

SEH 2 [25] Mobius FRE ML, B5E 3R UL M| = {:

Mébius BRIE ML, Hr, XA G S0 ILAE n Jyar L.
3. FELHR
3.1. fEMBRE CL, 5 Hamilton

N4 CL, [ 4 A 5ER TR (K 3):
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Figure 3. All 4 perfect matchings of cyclic ladder graph CL,

[ 3. TEIERIRE CL, BIFRA 4 MreR R
CL, 73 AR 25 58 R VL RC ) 1 B (1] 4)-
— J (&
S
G G G G
Figure 4. The graphs of deleting each perfect matchings of cyclic ladder graph CL,

B 4. TEIAERIRE CL, 7 5 ER & Se s ILECAY F &

Mg AR AR CL, 5¢ 36 LS 5 Hamilton F&l AR (54 1).

Table 1. Representation by perfect matching of 3 Hamilton-cycles of CL,
1. CL, 34 Hamilton B 55 £ R HET

Hamilton-[& G, G, G,
FEFE VAL AE M, M, =0 M, "M, =2 M, "M, =&

N4 H CL, 1 9 N5ESRITEL(A 5):
N N
@ @ == O
N~ —

Figure 5. All 9 perfect matchlngs of cyclic ladder graph CL,
[ 5. {EIAEERIRE CL, HIERE 9 PNSEXR LT

L, 5> B 4 56 LA 1 TR 6):

= D = 4=
mmm@@-

Figure 6. The graphs of deleting each perfect matchings of cycllc ladder graph CL,
[ 6. 1B ERIRE CL, 5 RIS & ST X LA F &

DOI: 10.12677/pm.2023.136173 1699 S H


https://doi.org/10.12677/pm.2023.136173

ES=S

TS AR CL, 5E3EILALS Hamilton 1R R (55 2).

Table 2. Representation by perfect matching of 6 Hamilton cycles of CL,
2. CL, 6 Hamilton Bl 552 B RIER

Hamilton-& G, G, G, G, G, G
ERLER g M -g M,aM=z MsOM=D oy m—o M AM,=p MiOMe=O
5
%%§EE/‘] M, UM, M, UM, M, UM, M, UM, M, UM, M, UM,
ARSI
T4 H CL 1 11 AN SESEVLHEC(E] 7):
M; M,
T DETD
M, M
Figure 7. All 11 perfect matchings of cyclic ladder graph CL;
E 7. & ERIRE CL, BIFRA 11 MFEE i
CLg 73 B 2% 5¢ S UL T (1) 7 I (] 8):
Figure 8. The graphs of deletmg each perfect matchings of cyclic ladder graph CL
[ 8. TEIERIRE CL, 7 AIMIRR & e X ERCH F &
g IR ERIE CL 583 ILAC S Hamilton-F& [ R 7R (4 3).
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Table 3. Representation by perfect matching of 5 Hamilton cycles of CL,
# 3. CL 5 Hamilton Bl 55X TR R

Hamilton- & G, G, G, Gy G,
STEILELIA M, "M, =0 M,"M, =0 M, "M, =0 M,AM, =0 M,AM, =0
%%EEEE@X&# MIUMB MZUMS MBQMG MSOMS MluMZ
FHEHSH EEL L.
[HE 1 % M EMEAMRECL M5EEILE, 7 M 56520 2 S/KFILEZ, W CL, \M AfFE
Hamilton & .

EM: w5, BATEE n AEBINE L. 2 n %L AR KL R A Bt AT 73 2K 1k .
Bp A M SO 7K P UL RS2 A

1) Hp=0i, BI M AEAKTILRAER ERAZHE IR PILER . & M K ILRL,
CL, fECL,\M J&, fFEPIN AR A n (45 1E, Bhit CL, \M AA7/E Hamilton Fl; 2 bR 2248 H I
MK FILELZ, CL, 7€ CL\M J&, 17—/ KA 2n 1) Hamilton B, RFFEHE 3, B CL \M R
171F Hamilton & .

2) Hp=1i, BIM B REH KL, A aa, bb,eM, CLfECL\M J&, W FERT
Ry MBS KL S5, TS a8, Flby, b, Z (M AAHE, St 4Kl aa,, bb, 8,
I CL, \ M f#£7E Hamilton [& H2 — AN 2n 151 .

3) H2< pﬁg i, P M S 2 2 XK ILEGS, ERRATE p=2 G0, B, AY
e {aa,,bb,,a.a,,bbeM , MiEEHLELL G, BOSMIAMAD 3, HARZEE, KA
Hamilton [, 4B SO 7K P UL ECA NSO in, IS 2> SCHRIAN B BEZ 38 n. FrbA=4 2< psg I,
CL, \M AfF1E Hamilton &

i bIfR, M BT, B M EEED 2 XKFILEZ, W CL, \M AAFE Hamilton P& . [F] 2]
3, M n NEFE, Bl BHE.

SEFE 3 AEHBRIRE CL, 19 Hamilton FEI A4 h(CL,) A

n, 4 NZEATEL
h(CL, )=
(L) {n+2,%n%1%§ﬁz.

EB: B M REIAERIE CL, AR5 300AL, 513 1 RHAEBE R 5, 5 M R &a F R

ISP ICHC 2 (A et VE L) 5 5 — XK ISR (F AR 4s & R B ICREL ), W CL, \M 777E Hamilton &,
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PRI FATT XS IX 2 A OLEAT g . BOITA 5e3-ILACH CL, \M A Hamilton [& )ik h(CL,) -
1) & MPER ERHAKCEILEZ, A n EE0N B EER, XAEREEILEA 2 4, B
HAFR AT UAE]. 5[ 1Ak, CL,\M f£7E 2 4> Hamilton F&, HJ

h"(CL, ) =2,n {4t

2) & M PEH XKL E A R4 R B HILEL), AWisss—A 5 kILE Y aa,,bb, e M, &
1138 a,a,,bb, ZXFKFILECL, WA 2R & A XK ILECL H A e S ILRC. 5l 3 1 Al A,
CL, \M f#£E n /> Hamilton [, Rl

h'(CL,) =

Zx B(1) (2)nI 15,

h(CL,) - N N2 AEG
" n+ 2,8 n R

3.2. Mobius #84KE ML, 5 Hamilton
T H ML, 1 6 N 5ESEITRL(A 9):

S S
Sl

Figure 9. All 6 perfect matchings of Md&bius ladder graph ML,
[ 9. Mobius #51KE ML, BIFFFE 6 P 5EE AT

ML, 7353 B 5 4% 52 5% DL BC ) 5~ B (J& 10):

= o
@@@m

Figure 10. The graphs of deletmg each perfect matchlngs of M6bius ladder graph ML,
10. Mobius B4R E ML, 53 AIIBR & 52 3 IERC Y F [

NTHI%E H Mobius BRIR B ML, 5835 ULAC S5 Hamilton B 15878 (5% 4).
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Table 4. Representation by perfect matching of 6 Hamilton-cycles of ML,
F 4. ML, 61 Hamilton-Bl55E X LA HIRR

Hamilton- & G, G, G, G, G, G,
sxmmpe M9 A= MMy v M oAM= MeOMe=D
ﬁ%§§m$ M, UM, M, UM, M, UM, M, UM, M, UM, M, UM,

g ML, 1) 7 AN FESRITEC(E] 11):

| [ >

Figure 11. All 7 perfect matchings of M&bius ladder graph ML,
& 11. Mébius #54KE ML, BIER A 7 PNFEEILET

ML, 37l H B % 56 2 LR I (1] 12):

EBoo 0 S5

Figure 12. The graphs of deleting each perfect matchings of Mobius ladder graph ML,

[ 12. Mobius KB ML, 4> 5B & 52 3= IUEL A9 F &

g Mobius BEIR K ML, 56 £ VLR S Hamilton- P ) 278 (3 5).

Table 5. Representation by perfect matching of 5 Hamilton cycles of ML,
=5 ML, 54 Hamilton B 552 B RER

Hamilton-[& G, G, G, G, G,
IR M,AM,=@  M,AM,=@  M,AM,=@ M,AM,=F  M,"M,=2
%%EEEAE@X&# M4UM5 M3UM5 MZUMS M4UM7 M4UM6

N H ML 1) 13 A 5E3RITEL(1E 13):
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Figure 13. All 13 perfect matchings of Mébius ladder graph ML,
[ 13. Mébius #614KE ML, BIERE 13 NEELE

ML 73 7 MR - 56 56 DL RC 1 - B (] 14):

—
@@@@

@@m
E @0 o oo

Figure 14. The graphs of deleting each perfect matchlngs of Mdbius ladder graph ML
[E 14. Mobius B4R E ML 53 5l MIBR % 5 = ILEC Y F &

N4 i Mébius BR B ML 58 3£ ILAC 5 Hamilton-F8l i) 22 7R (44 6).

Table 6. Representation by perfect matching of 8 Hamilton cycles of ML
#6. ML, 8 Hamilton B 55X TR R

Hamilton- ] G, G, G, G,
TEEILE I M,"M, =0 M,AM, =0 M, "M, = M,yNM, =
SEEIUE AR I M, UM, M, UM, M, UM, M, UM,
Hamilton- ] G, G, G, Gy
TEEILE I MgnM, =0 M, "M, = M, "M, =0 M,AM,, =
TEILHEKIAR I M, UM, M, UM, M, UM, My, UM,
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FE 2 % M & Mobius BRI ML, I5EEILEL, 5 M &8 £/0 2 X KCFITE, W ML, \M ARIE7E
Hamilton & .

UEEA: B, B n BB M n 9EE, FRATRIE K ITEL BT 20 2558 1% p
9 M H RSO 7K DL G AN 2

1) Y4 p=0K, B M A KTILEL, W FEAR, ML 7EML\M J&, FE—MKEN 2n 1)
R, AFERES, CL,\M f£7E Hamilton & .

2) Hp=18f, B M P HEE XKLL, AWk aa, bb,eM, ML, fEML\M J&, W~E
fizs, MR ACEILEIL 2 5, T a,,a, filby, b, Z MEAILME, i@ shK i ab, ba, FI#%,
K ML, \ M f£4E Hamilton & B2 —AK 2n &R .

3) Y2< pngﬂL, B M SEED 2 SOKPILRL, Bk p=2i s, mFEFR, A
{a,a,,bb,,a.3,,b,b,} e M , I EHIILACILZ 5, 22 MIMAN 3, HARZ (50, BIAA/E Hamilton
Wl BEAE O K ULEC I AN B g, IS 7 SN Bt pE 2 s . Bl 2 < psgﬂﬂ‘, ML, \M
AAFAE Hamilton & .

L LAIAR, 4 n oEEON, E M S 2D 2 XKFULECL, ML, \ M AFEAE Hamilton [ . [F) 2 7]
3, Hn AEEmy, SIEELL. BIE.
512 3 % M & Mobius BRI ML, (5636 0LAE, & M 2R H LA, W ML, \M f£7E Hamilton
(5]
SEFE 4 Mobius BRI ML, ¥ Hamilton & (40 h(ML, ) A
_n+3 A nEAEG
LSS i
WERT: 5 M J2 Mobius BR B ML, BIE—58360LAC, M ol3 2 LHAEM AT A, & MR EF B
A KA DL RS (AN ILRC L), & A — X ARCFIL R (R 22 B EH LA L) 52 R E VLR 2, W
ML, \M f£7E Hamilton Fl. PRILIRATRAX 3 M Hlie T i 18 . WA 56 £ ILACH ML, \ M £ Hamilton
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[ A EadfE h(ML,) -

1) & M FEA ERAACTEILE L, RA n 938 LSS, XA e SR ILEA 2 4>, BN

HAFR PT AR, 53 2 H, ML, \M F£7E 2 4 Hamilton [, RJ

h'(ML,)=2,n 2240

2) M P EA XKL EL (FER 2 B EILACL), AW — A 5Ek LY aa,,bb, e M, 3K

11383 74 a,a,,bb, ZXFKFILECL, WA 2R & H XK ILECL H A e S ULRC. 5] 3 2 ml A,
ML, \ M f£7E n > Hamilton [&. R

(ML) =
3) A M AFREEREILEL, H5IH 2 TR, ML, \M {74£ 1 4 Hamilton . B
h"(ML,)=1.
k(1) (2) Q)44

n+3, 4 N2 A AL
h(ML )=

(ML) {n+1,%n%1%éﬁz.

EHE 3 5 4 ] DU e # 5 RS 2.
SEEL 5 BT L, 1) Hamilton FEIfAN 4L h(L, ) A

h(L,)=1
BB L, RAME—— Hamilton f&, B[l

C=aa,a;--a,a,bb, 83,3,

nPh-1"

B CL, 5 ML, ANE BN e R ILE, He e R BER UL ALl ) 2 £545 Hamilton [, 7T HiE

5 AE. MIERE—ANKE M2 4B A, RTEFERSFERAELRONEERLE, UEE—EFE
Hamilton & . HE# 3 fl 4 BIUEH S FERPAE .
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