Advances in Applied Mathematics N A28t g, 2019, 8(4), 703-707 Hans X
Published Online April 2019 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.84080

Wiener Index of Transformation Graph G

Yanhua Zhao

College of Mathematics and System Science, Xinjiang University, Urumgi Xinjiang
Email: yhua030@163.com

Received: Apr. 3", 2019; accepted: Apr. 18", 2019; published: Apr. 25", 2019

Abstract
The transformation graph G of a graph G is the graph with vertex set V' (G)u E(G), in which two
vertices u and v are joined by an edge if one of the following conditions holds: 1) u,v e V(G) and

they are not adjacent in G, 2) u,ve E(G) and they are not adjacent in G, 3) one of u and v is in

V(G) while the other is in E(G), and they are not incident in G. The Wiener index W (G) of G

is the sum of the distances between all pairs of vertices in G. In this note, for any graph G, we de-
termine the Wiener index of G, when G is connected.

Keywords

Transformation Graph, Wiener Index

THAE G B Wiener3g¥r

Sk

BERRE, S RGR AR, iR SEARST
Email: yhua030@163.com

WekE HiA: 20194F4H3H; FHHEM: 20194F4H18H; KA HM: 20194F4H25H

HE

Bl R EG-HTUREAV (G)VE(G), BG-HERFI M u,vel (¢ ) ABHEFTEER 5%
HAEF LAER: 1) w,v eV (G), EMNEEGHAMEE, 2) u,ve E(G), ENEBGHAIHESE,3) ueV (G),
ve E(G), BATERGHFAXE. EGHWienerfiir R EGHFA S MERZ M, EAH, RATH

T ¥ G- R EE BB I Wienerdd i .

XESIH: Bt HE G Wiener TEFR[]. N EUABERE, 2019, 8(4): 703-707.
DOI: 10.12677/2am.2019.84080


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.84080
https://doi.org/10.12677/aam.2019.84080
http://www.hanspub.org

ot

KA
THE, Wienerfgfr

Copyright © 2019 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RIS oA A AT R T P BR R B AR S SR (1] B G RO TR A
V(G), B GRLEN E(G). MT V(G) HIAEET v, AL N, (v) I G b A T v AHABES
T8 T dg (v) = |Ng (v)) FTE v HIRES.

(e B G 1, dg (u,v) 2% G T EF AT u A1 v 22 IR B3 52 I B - ),
G 1) Wiener 144724918 G AT A BB Z AL, I (G)= Y d, (uwv). TERIRE X0

u,veV(G)

SR, BAHEdg (v), dg(uv) s alfEc i d (v), d(u,v).

XA ¥ 2 B Harry Wiener 7E 1947 (1 SCHR[2] 42 B, 2 JEVE A — A HE R AMEAR N A T
e FEh, FHRBETE > T 454 . JaoR Entringer 55 AAE 1976 S 3CHR[3 ] i Uk I A B H 20k, 51
V2RISR KT L Wiener R bR 1027 B2 AR 72 (01 2 AT LAS 25 S0k [4]1 LS A 51 T
SHEGH .

FAFEAE SRS Pt T AR BB AR A BT . AT AAESTHR[6] [7] [8] 7 70 B 3148 4 141 ) 5 2 45
R

FEARTT Y, FRATTRE AR S S AT o i 45 SR 2 el 122 e8] G ) Wiener 4517

2. FERNR
2.1. MEHEIR

TESCHER[S ] RAEA T RIS R,

SEH 2.1.1: [S]0RE G AR B EBAR =M, W diam(G) <3,

N G R B R =M E, B G RAEBA . e 2,11 MHEE A, Hu,veV (G)
W, d(u,v)<3: HuveE(G)I, d(uv)<2: HueV(G),veE(G)I, d(uv)<3 . 1fi B3
diam(G) =3, FAHE G HEEMEIE 1R,

WP 1), FEHAR R B 3 T A w, v s WP 1), AR LAS R I P A 3 IR T
Ru,v~ uyw wuy Fouuw s WE G, AHARBRE PR Z 3 FTA N w,v v wuy s WIE 1(4)H,
R EFEE R 3 IS N u, v wuv Xv,vu o

TEARSE, FATFEZMYE L AR #E G 1 Wiener 545

2.2. BERIMNFETF 2
T A e ST, BATT g m,, =1, 2438 e, f HARRHEA m, =1 T, BATHHEA m,, =0,

mﬁj.zoo
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Figure 1. diam(G”’) =3
& 1. diam(G)=3

EE 221 WREGHISKME A, BENE N m, Ediam(G”’)SZ, ]

W(G)=%(m2 +nt+ Y d; (v)]+mn+%m—%n.

VEV(G)

e iy HE GBI, e, f B G MEEIEL, V(G )= ity } - B G
WA Ay Y [dz()] X diam (G) <2 BB FAERH &y, €V (G )0 Wty 2

VEV(G)

EIFIBEES A 1 82, BRIk, Wiener FEF7 1K 5E SCAT A
( ’”) ch - (u v) ngm (u,e)+zf:d6m (e,f)

_(1 Y dp () ¥ (u,v)]+(m§0dc; (we)s Y d (”’e)J

uveE(G) My =1

[m/o (e f)+ mfl (eaf)]
(oG 2403(04)

z(m +n +Vz)d ( )]+mn+%m—%n.

eV (G

23. ERFET3

EH 2.3.0: WHREGHIAE N m, TSE e, 4 diam(G”’) =30, MEABAEKE 1 USEEFRE—
Fhadity, H R Wiener $8FR-51 8

2 W(G )= wtant s T 2 () [+mnsdm-Laia
2 vel (G) ¢ 2 2

3 W(G )= mtant s T 2 ) |rmsdm-taio
2 ver (G) ¢ 2 2

W G777 _1 2 2 d2 3 1 3

4) ( )—5 m+n’+ Y dg(v) tmntom-_n+

veV(G)
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WER: EeER 2101 REERIRTDLRGE, EARATLOAE] 3 i HE ¢ IR G Z A A 1
USSR T2 4 HE AT Wiener FE45
MNFE (D), BHEREG AR 3 A AT u,y. I

( ’”) Zd _ (u,v)+§d0,,, (u,e)+§d6m (e,f)

uveE(G) uveE(G)

:( S A () Y d (“’V)J{Eo% (we)+ 3 d, (u,e)j

+[ Z dG,,, (e,f)+mzll dG,,, (e,f)]

myr =0

_ ([Z] —mt2(m—1)+ 3J+ (mn—2m+4m)+ [(':J_ VE;G)[dGz(V)J + 2%;6)[5’02@))}

=%(m2 +n+ Z d; (V)J+mn+%m—%n+l.

vel’(G)

MNFE12), BEHERE G HHEER 3 IS Nu, v u,ws wuv Zuuw . M

( 7”) Zd ; (u,v)+§dcm (u,e)+;dcm (e,f):[ > d, (w,v)+ d. . (u,v)

quE(G) uveE(G) J

+[ > d, . (u,e)+ Y. d, (u,e)Jﬂ-( > d. . (e./)+ D] d, (e,f)j

my,, =0 mye=1 mgr =0 My =1

:[(Z]_m+2(m—2)+3xzj+(mn—zm+2(2m—2)+3x2)

{22

:%(mz +n + z d: (v)]+mn+%m—%n+4.

veV (G)
MNFE13), BEAEHE G FIEEZ 3 TS A w,y Mu,uv o« I
W(G”’):Z () + Zd ) (u,e)+zf:d6,,,(e,f)

(z d_(ue +m L dy (u,e)j+[m;_0d6 (e, f)+m§:1d6,, (e,f)j

H J m+2(m- 1+3j (mn—zm+2(2m—1)+3)+[(’;J—VEVZ(G)[%;V)}2VE;G)£dG2(V)D

z(m +n’ + Z dz( )]+mn+%m—%n+2.

veV (G)

XTE14), BEHE G HEsE 3 MIEN N u,v: wuv Kv,vu . I
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W(G’” = g ( ) Zd B (u,e)+ZdG,,,(e,f)

ef

e 2 o) |o Dl Dt ()

uveE(G) mye=1

I
[do<;ef) ga%(&fﬂ
e N a Y

2(m +n*+ Z dz( )]+mn+%m—%n+3.

vel(G)
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