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Abstract

I

Let G be a simple graph. The transformation graph G of G is the graph with vertex set
V (G)UE(G) in which the vertex x and y are joined by an edge if and only if the following condi-

tion holds: 1) x,yeV(G) and xand y are adjacentin G,2) x,ye E(G),and x and y are not adjacent
in G, 3) one of x and y is in V(G) and the other is in E(G), and they are not incident in G. In this paper,
it is shown that G+*-- is planar if and only if |E (G)| <2 or G is isomorphic to one of the following
graphs: C3, C3 + K1, Pa, P4 + K1, P3 + Ko, P3 + K3 + K1, K13, K13 + K3, 3K2, 3Kz + K1, 3Kz + 2K, Cy, Ca + Ky, 2P3.
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R

HT—AMLEG, FHEc—EXANV (67 )=V(G)UE(G), ABATAX yeV (G )ia4r AiX
AWRTI=AFKM: 1) x,yeV(G)HE x,yeE(G): 2) x,yeE(G)HE X, YFEG HAMHEE, 3)xHM
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BRIl

y, BH—NMEV (6)F, A—AMEE(G)H, HEEMNECHRE. EXRFIEER, RITKIEHR
E(G)|Szﬁ%"—5—|:ﬁﬂ%%/l\@ﬁﬁ]= C3, C3+ K1, Py, Po+ Ky, P3+ Kz, P3+ K+ Ky,
K1,3, K1,3+K1, 3K;, 3K; + K1, 3K;+ 2Ky, C4 Cs+ Ky, 2P3,

Kigia
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1. 518
RS BT EER AR, FRR, TR, EL]T A DB B ARG S .
=(V(G)UE(G)), N (G) 2 G MTilaf 4, |E(G) 2 G LML v Ne(v)2 G HFTH 5
VARSBITIR B A . B G TP, FTLAAT [Ng (v)|=dg (V)

B VR V(G)I— M EE T4, B G IS TR gV XAV (G[V])=V I HuveE(G[V]) X
HAXYuv e E(G) . HMEIG=(V(G),E(G)), H=(V(H),E(H)) I, icGUH , SRV (G)UV (H),
WHER E(G)UE(H) » WREANIAZ, BIV(G)NV (H)=a, EMKIFcHNG+H.

Kl G ML L(G) I s E(G), HMATIAAHAS 2 HAUMEAIE G 4. B G Mmare™, &
FIRARRV (G)UE(G) » MEREM ALY HACYEAIE G PEE AL, BE LRI . RAH[2)
e T RS, JFEHSINT SRR . RATERA T GV RAMES, xy.ze{+ -}, B
%%Em*ﬁ%Amo

GRS AN P AT LAE P I v i R A AR ATT AL R3S, 7R A AR AE , FRATE B A 7
FEFHRAR, BE R . B G HIHIEAE G KL Bl — RA M 51351 Behzad [3]%]H
TH G M G RAPIH Y. XI[414H T G MK G & PR E L. RESHEW T
K G A G P M A AR G BB Z N 4. HE TS H[6]-[13] THEE L KK T G [X4h
. 1, n ANTEK RS, B, BOHEEHN Ky Cor Pao WEBAHFEITA S M m, n K584 =
FREIE Y Koo

SCEEER A A T 3 4 1 Kuratowski [1]5€ 2.

EE 11 —ANEEFIN S B EAEE K 8 Kas H1 7.

eI 1.2: B WP P EEHE AT E R EL A 5.

N IR G S E W B AG

FEH 1.3: 0T AL m M G, G RAPFIHIY HALY m <2 83 G 5 NHEAEFM: Cs,
Ca+Kis Py Pyt Ky, Pat+Ky Pa+Ko+Kis Kigo Kiz+Kis 3Kp 3Ko+ Ky 3Ky + 2Ky, Cy Ci+Kys 2Pse

UERY: 5B 2.1~2.5 KIE5 8 T DAL EIAS 3

2. VEER
NHEFISR A SN, EARA
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EFF, X

FIE21: WRHEGHTRE, MaH G T,

HI51EE 2.1, Qi HT RAEWFIEM, G=H+kK,, k& —M8H, HHKk>1, B G RIEF
. FAVRE DRI EIX 105 m < 21K, G RIAEAIFHEM. B FRBAS Lo 3 M, £
B 1 A TSR SS T FT A IAE0N 3 19F H A G R 5 M.

SIEE 2.2: XWT—MNAHN3ME G, G W P HAYS

G e{Cy,Ci+K,, PP+ Ky, P+ Ky, P+ K, + Ky, Ky, Ky + K, 3K, 3K, + K, 3K, + 2K, |

BB wortE: IR 2 hER:

G i 3Ky + 2Ky, P3+ Ky + Ky, Kyz+ Ky, Ca+ Ky, Py+ Ky ARHE] GY &P . iR S 2.1,
Cs» Py P3+ Ky Kz 3Ky, 3Ky + Ky ARHE G 2 nl P 1.

WENE: W TE—AEG e (P +K, + 2K, K, +2K,,Cy + 2K, P, +2K, |, HAEHE (G+2K,) 24F
AP, BEAEATERE S Kas BIEI5r, W& 3 Fx.

clZ T AN

Figure 1. All graphs of size 3 without isolated vertices
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Figure 2. Transformation graph G* ™~ of 3K, + 2Ky, P3 + Ky + Ky, Ky 3 + Ky, C3 + Ky, Py + K
B 2.3K, + 2Ky, P3+Ky+ Ky, Kigt Ky, Co+ Ky, Pyt K HIZEHRE G
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Figure 3. Transformation graph G*~ of P53 + K, + 2Ky, Ky 3 + 2Ky, Cg + 2Ky, P4 + 2K
B 3. Py + Ky + 2Ky, Kyg+ 2Ky, C3+2Ky, Pu+2K BIEEHREI G
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Figure 4. All graphs of size 4 without isolated vertices
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Figure 5. Transformation graph of some graphs of size 4
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Figure 6. Transformation graph of some graphs of size 4

& 6. —Lein %R 4 BT HRE
IAERATRE EILHCN 4 MFE, RAVEFHL BT 10 FIA%C 4 A IGLEL WE 4 fis.
513 23: TN 4 ME G, G RATHLEMNY G e{C,.C, + K, 2R} -
TERH: 780k R 6 I 7 R BRATA T (C, + K5 (2R) Pl RIE (C, +K,) ™ (2R)
AP, ®5IF 2.1, (C,) WM.
B W G R ANLEC 4 L B4 G ATLLH A 4 S0 —Seplar sifG 8, il 4~ 7 A5l 2.1,
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IAEFRA IR FE L%y 5 W ARS8 %0 5 WA I i B, anisl 8 fs.
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Figure 7. Transformation graph of some graphs of size 4
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Figure 8. All graphs of size 5 without isolated vertices
E 8. FrFEAH A 5 B SHE

DOI: 10.12677/aam.2018.73029 241 IR s


https://doi.org/10.12677/aam.2018.73029

BRIl

MR B2, GEE - MNMIECHSIKTEH, W5 H 2163 H 26T TR, B8, dsl

HL 2.4 13%) T RAR T
S5

(1]

1Bondy, J.A. and Murty, U.S.R. (1976) Graph Theory with Applications. Macmillan, London.
https://doi.org/10.1007/978-1-349-03521-2

[2] Wu, B. and Meng, J. (2001) Basic Properties of Total Transformation Graphs. Journal of Mathematical Study, 34,
109-116.
[3] Behzad, M. (1967) A Criterion for the Planarity of the Total Graph of a Graph. Mathematical Proceedings of the
Cambridge Philosophical Society, 63, 679-681. https://doi.org/10.1017/S0305004100041657
[4] Liu, X. (2006) On the Planarity of G . Journal of Xinjiang University (Science & Engineering), 23, 159-161.
[5] Wu, B., Zhang, L. and Zhang, Z. (2005) The Trnasformation Graph G When x, y, z € {+, —}. Discrete Mathematics,
296, 263-270. https://doi.org/10.1016/j.disc.2005.04.002
[6] Chen, J., Huang, L. and Zhou, J. (2012) Super Connectivity and Super Edge-Connectivity of Transformation Graphs
G". Ars Combinatoria, 105, 103-115.
[71 Deng, A. and Kelmans, A. (2017) Laplacian Spectra of Digraph Transformations. Linear and Multilinear Algebra, 65,
699-730. https://doi.org/10.1080/03081087.2016.1202183
[8] Deng, A., Feng, M. and Kelmans, A. (2016) Adjacency Polynomials of Digraph Transformations. Discrete Applied
Mathematics, 206, 15-38. https://doi.org/10.1016/j.dam.2016.01.032
[9] Deng, A., Kelmans, A. and Meng, J. (2013) Laplacian Spectra of Regular Graph Transformations. Discrete Applied
Mathematics, 161, 118-133. https://doi.org/10.1016/j.dam.2012.08.020
[10] Li, J. and Liu, J. (2014) Some Basic Properties of a Class of Total Transformation Digraphs. Ars Combinatoria, 116,
205-211.
[11] Xu, L. and Wu, B. (2008) Transformation Graph G *". Discrete Mathematics, 308, 5144-5148.
https://doi.org/10.1016/j.disc.2007.09.040
[12] i, L. and Wu, B. (2009) The Transformation Graph G™*". Australasian Journal of Combinatorics, 44, 37-42.
[13] Zhen, L. and Wu, B. (2013) Hamiltonicity of Transformation Graph G* . Ars Combinatoria, 108, 117-127.
Lt
Ly
Hans iXii
KPR IFIHT R

1. FTJFS0M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THBIRMEERE: [ISSN], HIAMATI ISSN: 2324-7991, ElA]Zif)
2. FTFFENM T T http://enki.net/
Fo bR SCHREE” BEN, N SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E: aam@hanspub.org

DOI: 10.12677/aam.2018.73029 242 IR s


https://doi.org/10.12677/aam.2018.73029
https://doi.org/10.1007/978-1-349-03521-2
https://doi.org/10.1017/S0305004100041657
https://doi.org/10.1016/j.disc.2005.04.002
https://doi.org/10.1080/03081087.2016.1202183
https://doi.org/10.1016/j.dam.2016.01.032
https://doi.org/10.1016/j.dam.2012.08.020
https://doi.org/10.1016/j.disc.2007.09.040
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	The Planarity of 
	Abstract
	Keywords
	的平面性
	摘  要
	关键词
	1. 引言
	2. 证明
	参考文献

