Advances in Applied Mathematics BIF$(2%3 &, 2024, 13(2), 531-538 Hans X
Published Online February 2024 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.132052

—REFEENERNVBEBRE

gl‘s'%'fi’ ﬂ ﬁgﬂ, l {E
RJEF TR HeE e, L &

ks H . 20244F1H21H; FHBEM: 2024427 19H; kA HM: 20244F2H26H

" =

I ] G R B R AR AR B G T HAMEE 2 SO IOL RERIBR BB > B8, A A'(G) &R
~. BIGRHRER, BXRAGxH , RIREAV (GxH)=V(G)xV (H)KIE, HHFHENRA (u,,v,)
(v, ) FEGx H A H HAXZ wu, e E(G)Hovyv, e E(H) - BRIEFENIER T GHIEEE K, KIERKE
EBEE. AXERTZ 24 BEn ABEN, —REGHNEBEC WERNBLEEENAN

A(GxC,)= min{Znﬂ,’(G),xyTgFG){(degG (x)+degg (y))x2- 2}} o

XKigid

The Super Edge-Connectivity of
Direct Product of a Family of
Graph and an Even Cycle

Sijia Guo, Shuang Zhao*, Jian Wang

School of Mathematics, Taiyuan University of Technology, Jinzhong Shanxi

Received: Jan. 21%, 2024; accepted: Feb. 19", 2024; published: Feb. 26", 2024

Abstract

The super edge-connectivity of a connected graph G, denoted by ﬂ,’(G) , is the minimum number
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of edges whose deletion disconnects the graph such that each connected component has no iso-
lated vertices. The direct product of graphs G and H, denoted by G x H , is the graph with vertex

set V(GxH)=V(G)xV(H), where two vertices (u,,v,) and (u,,v,) are adjacent in GxH if
and only if wu, e E(G) and vy, e E(H). Tianlong Ma et al. proved the super edge-connectivity
of the direct product of G and complete graph. In this paper, it is proved that

A(GxC,)= min{zn,lr(G), mEifnc){(degG (x)+degg (y))x2- 2}} for a family of a graph G, where n>4
xye

and n is even.
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1. 518

%]cn MREAV(C,)=2Z,={0,1,n-1}, KA i 5i+1M%. G=(V,E)RTLN, AR HfE
o |Gl Fr G M. XT G ER R u, Ng(u) 246 G5 u TR REE, deg, (u) 246 G
EF' '3 u RERKILHIEH . T G HIER —Fle=uv, e KIIUREE LN E; (e) =deg,; (u)+deg; (v)-2 -
G WAL E(G) E XN min{é(e )'eeE(G)} G WML 5(G) & XN min{deg, (u):ueV (G)} - G
IS AR LA 4 M B, [A4,B]Fm— i ifE 4 Hy— N e B AR S .. W TIERES
ScE(G), G-SZFEmM G S hiraEAERARME. W T ERREERE G, R -5 A EmK,

WS GH—Aia%. WRG-SEANLR, MGE S & Mia®l.

SEN 11 W GR— N EEE, HBUERE 2 (G)KE -

A'(G —min{|S|'ScE( )} Hrp § & G il El;

IR EE EAFAE, W A(G)=+

Esfahanian A1 Hakimi [1]7£ 1988 fﬁ?l)\?ﬁflﬂ RIS, HHE IR G AR KA R K, I,
MA(G)<A'(G)<&(G) »

X 1.2: B GAVH EMADLAE, B G HNERGxH , 2INRENV (GxH)=V(G)xV(H) K
B, e AT (uy, vy ) (w0, ) TE G x H AR HAL Z wu, € E( )ﬂvlv2 €E(H).

Weichsel [2]iEB T FANEF FLEI BLAR & EE 1) 24 BACH XA BEGSIEER, HEDA— A2
P, Bresar 1 Spacapan [31152] T B Gx H (IEBEE K _EFAI R St. Cao, Brglez, Spacapan 1 Vumar
FE[AREE T AP LB S 5 A EI E A IE B . Spacapan [SAMYASE T #4 B B ILEBEE, 1M
HZE | XA ERE N LRI S . R EFHHE T G 5 K WEBK RIERE. W73
TARFAE G 5 K WERRLEEE .. SR, FERMKIIHRIEE T 4 n23 0, -FLE %mé@
K, (BB %EME . Sonawane I Borse [91#38] T4 G /& K C BN, GxC M iEdfE,

EX1.3: T GHIMEE— S u, , GxC, KT u (C, JZHIE X W T

Ci ={(ui,j)eV(G)xV(Cn):jeV(Cn)} o
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ASCEETCE n >4 Hon NEE, 552 LR R AREAERTF LB G S51EE C, B EBIE IS
) |Gl=n; 2) G KRR IR RN 2 8.

2. TEFR R HIERR

AT s B B HIUE R R T B 5] B,
IFE2.1[10]: #& G —AEEE, N

ﬂ,’(GXCn)Smin{znﬁ’(G),x;?]Ei(IlG){(degG (x)+deg, (y))><2—2}} , Hn>3.

513 2.2 [10]: X TAERMIEEE G, S E(GxC,) & GxC, —MLE], % C,.C,,,C (r22)
HGxC,—S WA TANEB Lo AT GHRER— i, , WRHFLE-ANEBILC,, 8 C <C, ,
A4S 22n2'(G) -

S1HE 2.3 [10]: T2 n MEEEE G, 8 S c E(GxC,) & GxC, M—A /NI E H |S|< 202/ (G)
W Cifl G HGXC, —S AN EE T, WTE G HFE— Ry, R C NP HCinC, 2. It
bby Hu, A5 G PR —ANE S, H AL C < CEC) < Gy, M|S|> min {(degG (x)+degg (y))x2—2} o

weE(G)

I 2.4 [11]: ¥ F A H OB G PN T &L, 15 F A H A 20 i i i DI85 T F
A H [ TAANAZ 6 1 Bt R SR A

WS E(GxC,) & GxC, —M/NBAE, ¥ C M G NG C, —S NN ER 750, o ksG] B
AR S|V TIER CRT Gy RS RIS B B B R S8 36 N R AUE I FRA M %07 12

EH 2.5 WG RN AR EEERE, F G TMERMSAE K 2 1, N

A(GxC,)= min{an'(G), min {(degG (x)+deg, (y))xZ—Z}} » Hrhn=4 Hn 253

xyeE(G)
UER: FH I 2.1 A, Rﬁ%iﬂfﬂ'(Gan)Zmin{2nl'(G), mi(nG){(degG(x)+degG(y))><2—2}}o
xyek

WS cE(GxC,) & GxC, I—Ai/NEILE], % CF G GxC, — S AR5 3, 3 S,
i |S| < 2n4'(G) H|S|< min {(deg, (x)+degq (¥))x2-2}, HIHIH 23 AKL, 4E G PAFE—Riu, , M

xweE(G)

BCinC#DHCNC,#D o B FREAN D HAIEGIET IS

fH0L 1. 75 G PAAE— A u, BIAB)Ew, , 3 C NC#DBHC NnC, 2D

BT G PREREMREA KN 2 BB, W, M, ZOE—DAIKIE R, AWBOZRE N, o BB
NG(ui):{uj(:uhl),ua(zuhz),---,uhk} H NG(uj):{u,.(:ugl),ua(:ugz),n-,ugl} o Hob k=deg;(u,) H
[ =deg, (”/) o

2 n MR, C A TEE, W C, 2 2- R, KT G PRERE — R, C JRT R
ORE C, H R,

THEOL L1, C NG BLCY N C, HRIIBUEAR, AR Cl A C, RIS AE, LE CH A~ C,
TAE— 115 C A C, W3 — S, BE AN (3, ) F (03, ) 5 HELLF B4R

P :=(ui,xl)—>(uh[,x, —1)—>'--—>(14h/,y1 +1)—>(u,.,yl), refl,k}
P, ::(ui,xl)%(uh’,xl +1)—>-~-—>(uhl,y1—1)—>(ul.,y1), re{l,- k}

Py Py IXFhEERI IR A K 2%
TN 111, C) nCEC NG, FEIBEARE, Ak C NG FRFIEEARRE, UTEC NG
PAAE— 15 C) N C, TE— AN, BOXPE R A ()., ) B (u,,y, ) o FRELLF B4
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P3:z(ui,xz)%(ug,,)@—1)—)---—>(ugt,y2+1)—>(u/.,y2), ref{2,,1}
P4:=(uj,x2)—>(ugt,x2+1)—>---—>(ugl,y2—l)—)(uj,yz), ref{2,-,1}
Py 1 Py X RS R BRHR A (1-1) 2%
P\-Py NIAAZE M, T2
IS|=k+k+1-1+1-1=2(k+1)-2
=2(degG(ui)+degG(uj))—2 ;
> min {(degG (x)+deg, (y))x2—2}

xyeE(G)

P E .
TR 112, C) NG R BEARR H C N C, i Bt E, W CY i e r 24 7 B B A

HE G SO, REAE S S n/2 Dl FRE LR R

P=(u;.d) > (u,d +1) > (u,.d) > (u,.d +1) » d e{0.1+,n—1}
Pyo=(u;.d) > (u.d 1) > (u,.d) > (u,.d =1) , d e{0.1+,n~1}
Ps A1 Po X RES MR n 5
Migx P, A1 PZEPuhl =u; Mu, =u, RIS, FITH Piv Pov PsFl Po NN ERIOAAZ RIS, T2
IS|2k—-2+k-2+n+n=2(k+n-1)-2
22(deg6(u,)+degc(u/))—2 ,

> min ){(degc (x)+deg, (y)) x2— 2}

xeE(G

P I
TR 1.2, C% A C, IR L C A C, A AR, T C o A P4 4 I SR

WIS, RN Y SCAAT n/2 AR

TN 1.2.1. C:f mclgzc;‘f AC, T AR,
B T 112 50, Hith &7
FHB 1.2.2. € Ao AIBEAR L Y C, o A HIEARIF, U] €2 o0 W 4 A A

HE G SO, REAE S S n/2 Dl HRELUR R

P = (uj,d)—>(u,.,d+1)—>(ua,d)—>(uj,d+l) » de{0,1,---,n-1}
Pz::(uj,d)—)(m,d—l)—)(ua,d)—)(u
Pyl Py XSS R B A n 2K o
H5(G)=11, AWk deg(u,)=1, Bu, BI—NEJE A, . P-P NIAAZHIHE, T2
IS|=2n+1+n+1-2=2(n+1)-2
>2(deg(u, ) +deg(u, )) -2 )
> min){(degc(x)+degG (y))><2—2}

xyeE(G

d-1), def{0,l,n-1}

J?

P o
0 §(G)=2 I, TG deg(u,)=2, Bu, B MBENu, . PPy NARAH, T
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IS|2n—1+2+n-1+2-2=2(n-1+2)-2
>2(deg(u, ) +deg(u,))-2 ,
> min){(degG (x)+deg, (y))><2—2}

xyeE(G

P I
4 5(G)23 HC G 5 CY AC, R AMBIE R, R a, flu, 59050, Flu, 485, B F %K

(KIE B 20 PR DL
1) 2 u, M, BOGAERD DI, AT u, =u,, W1 FR, HRELT 12

)—)(ub,d+l)—>(uj,d) , d e{O,l,m,n—l}

P, = (u;,d
P, = (u,d) > (u,,d =1) > (u,.d) » de{0,1,-,n-1}

u,,

i

P3 Al Py IX PSR HIRE A n 2%
U u,=u

c

u, llj

Figure 1. u, =u,
B 1. u, =u,

2) A7 u, Mlu, RAFAE—ADRICEE T, W, #u, o BT G PEEPI A KN 2 KB, Bou, Bu, K—
RN 2 BIBEN (uyuyou, ) » Hfu, 20, Huy 2 S, flu, RAEE DRI RT G, 0k 2 B

Ne HEELL T EER:
P, :=(ul.,d)—>(ub,d+1)—>(ud,d)—>(uc,d+l)—>(uj,d) v def0,1,---,n—1}

P = (ui,d)—)(ub,d—l)—)(ud,d)—>(uc,d—1)—>(uj,d) , d e{O,l,-‘-,n—l}

Ps Al Po IXFHESF I ESHAT n 2% o

u, u, u,

Figure 2. u, #u,

B2 u, #u,
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FIRPIFME LIRS Py Py YN BB . X AL, HA
|S|=n+n+n+n> min {(degG(x)+degG(y))x2—2}, PTG

xysE(G)
H5(G)23 HC NG 5C NG PR mBEFER, BT
b= (ui,d)—>(uj,d+l) » def{0,1,--,n—1}

Pyi=(u.d)—>(u,d-1), de{0.1-n-1}

Bou, B8R N, u,~ u, Mu, ZFZEFISCRTEZ 7 DU RS DL 8
D Buy#u, Hu, #u, 0o Bou, Bu, %2 {%E‘]Eﬁy\j(ub,uh,uf) .
Bu, =u, I, WE 3 PR, BEL T

Pyi=(ud) = (u,,d +1) > (u,.d) > (u,.d +1), d e{0,1,--,n—1}

P, ::(ui,d)—)(u,,,d—l)—>(ua,d)—>(u d—l), de{0,1,---,n-1}

J?

P3 Al Py IXFHESF BB EAT n 2K o

u =
f ua uh uj ¢

N J

Figure 3. u, =u,
B3 ou,=u,

Sy, =u, W, W 4 FTR, B R
Pyi=(u.d) > (u,.d +1) > (u,.d) > (u,d +1), de{0,1-n-1}
Pyo=(u.d) > (u,.d =1) > (u,.d)—>(u

Ps il P XA KB HIA n 2%
Lu, =u, W, WA S FR, HIELLT AR
Pyi=(u,d) > (u,.d +1) > (u,.d) > (u,d +1), de{0,1-+,n-1}

d-1), def{0,l,--.n-1}

j’

B=(ud) > (u;.d =1) > (u,.d) > (u;,d -1), de{0.1-+n-1}

Py ANl Py IXFHEE K I ESHA n 2% o
B, i 6 fron, HRELLT AR

P = (ul_,d)—)(ub,d+1)—>(uh,d)—>(uf,d+l)—>(u d)—)(uj,

d+1), de{01-n-1}

a?®

B, :=(ul.,d)—)(ub,d—l)—>(uh,d)—)(uf,d—l)—>(u d)—)(uj,d—l) , de{O,l,-'-,n—l}

a’
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Po 1 Pyo XS5 KB BRERAT n 5%
P\ P 5 Pyy PyEUPsy PoEU Py PyiX Py Pig NIAAZIEE, Rt BRI PrEENL, #H
|S|=n+n+n+n> min {(dego(x)+degc(y))x2—2}, P S

xyeE(G)

Figure 4. u, =u,

E4. u, =u,

®
u
c
Figure 5. u, =u,
5. u, =y,
ub
u, U,
®
u, u, u u,

Figure 6. u, ¢ {uu,ul,u]‘}
B 6. u, e{ua,ui,uj}
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WEE &

2) My =u, Sy =u W, FHHRLEIE PRI Py T, 18 P Poy MR L
oL 2. T, R R, #HEC cCECY cC,.
h1# 2.3, WRIS]> min {(degs (x) +degg (v))x2-2}, AT

3. &g

AR F I T ARAL TN Ty SR A A SRR 795, 53] T RN LG |Gl=n, () G 1
EEP R RAAAAEREE Y 2 B, XWAAE T E S EEE ¢ SMHMEERKNBELEERE, o

,uGumzm%mlmymm“@&(ym%AﬂyZJHO%Mﬁ%%%ﬁ@ﬁ%%ﬁﬁ%m%ﬁo
FURT,  — A 0 EAR R T P X — ) B R S8 4ok, e 8 m] DLE— B I
EemB
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