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HYPER-WIENER INDEX OF SYMMETRIC Y-JUNCTION NANOTUBES
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Let G be a molecular graph. The distance d(u,v) between the vertices U and v of the graph
G is equal to the length of a shortest path that connects u and v. The Wiener index W(G) is
the sum of all distances between vertices of G, whereas the hyper-Wiener index WW(G) is

defined as WW(G)=12W(G)+ Z d’ (u,V). In this paper, Hyper-Wiener index

{u,vicV(G)
of carbon nanotube Y-junctions is determined.
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1. Introduction

Throughout this paper we consider graphs means simple connected graphs, without loops
and multiple edges. Suppose G is a graph with vertex set V(G). The distance between the vertices
u and v of V(G) is denoted by d(u,v) and it is defined as the number of edges in a minimal path
connecting the vertices U and v. The Wiener index is one of the most studied topological indices,
both from a theoretical point of view and applications. It is equal to the sum of distances between
all pairs of vertices of the respective graph; see for details [1-5].

The hyper-Wiener index of acyclic graphs was introduced in 1993 ¢, generalized Randic’s
definition for all connected graphs, as a generalization of the Wiener index. It is defined as :

d? (uyv)

{u,vicV (G)

WW(G):%W(G)+Z

where d*(u,v)=d(u,v)>.. We encourage the reader to consult """ for the properties of hyper-Wiener
index and its applications in chemistry. In Refs[18-21] the authors compute some topological
indices of nanotubes.In this paper, we continue this program to compute the Hyper-Wiener index
of symmetric Y-junctions carbon nanotube (Fig.1). Throughout this paper, all graphs considered
are finite and simple. Our notation is standard and taken mainly from [22].

"Corresponding author: bahrami@khayam.ut.ac.ir


http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml1&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=0126756c264ce3d6cbf1e23e8b2df8e9
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml2&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=3b95f90c6d38310947b796a1e738c708
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml3&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=129e2603385e14ba82a422cbb8072d59
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml4&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=6502641264eb12f3271c0d0328c5f426
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml5&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=3f2c2240fc5f1136034863f067a3b1b4
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml6&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=b5211172c96169154c924861e5c7225b
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml7&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=93663856e3ee2153a0e90e36984db480
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml8&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=ef74f8df3530ed74e8ee3ba6330dde5f
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml9&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=fbe4a12991a14129efa0813ccf696979
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml10&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=57fa1f7de419d0ebacf598190737adab
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml18&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=5c171e3486ba4904db6a29514a7a43a6
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml19&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=0e24af7eb9876a523750efc3cae4903a
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml20&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=6b083550a359181d22ea93f1d136b6a6
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml21&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=aac526830d27e68ab376e16223b620cb
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml22&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=f9775674bac0054df669b1bd0fad0ae1
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml23&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=7e338265c3a7336897ea3c58338a5648
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml24&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=80fb3dc515b393d16caea8b7efc2e120
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml25&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=6065a4bea28d27c584fa5c181c4652db
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TYJ-4SCTN0W-C&_user=1400009&_coverDate=09%2F30%2F2008&_rdoc=1&_fmt=full&_orig=search&_cdi=5620&_sort=d&_docanchor=&view=c&_acct=C000052577&_version=1&_urlVersion=0&_userid=1400009&md5=d82aa6046bb2e91d58283be24c2398f0#b1
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml28&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=098334e931aaa44b2f66326967d8b092
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml28&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=098334e931aaa44b2f66326967d8b092
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml28&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=098334e931aaa44b2f66326967d8b092
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6TYJ-4SCTN0W-C&_mathId=mml28&_user=1400009&_cdi=5620&_rdoc=1&_acct=C000052577&_version=1&_userid=1400009&md5=098334e931aaa44b2f66326967d8b092
mailto:bahrami@khayam.ut.ac.ir

480
2. Main Results and discussion

Nanoscale junctions create the intriguing possibility of forming active device elements
whose characteristic length scale is determined solely by the intrinsic size of the junction region.A
promising type of nanoscale junction which has been attracting increasing interest is the Y-branch
or Y-junction structure, consisting of three intersecting low-dimensional electronic transport paths.
In this section the Hyper-Wiener index of Structural models of symmetric Y-junctions carbon
nanotube (fig.1) is determined.

For this computation, Suppose that G=YJN][r,r,t] be the molecular graph of symmetric Y-Junctions
carbon nanotube (fig.1).

In the next theorem Hyper Wiener index of G=YJN[r,1,t] is computed.

Theorem . Suppose that G=YIN[r,r,t]. Thus

1/48(r*t” +2r°t° +2r2t* +4r°t> —2r*t* —2r’°t—4r*t+2t*)  ;if r=0(mod 2)
WW (G) =
1/96(2r*t? +3r °t> + 6r’°t> +8r’t> + 6r°t’ +2r’t*) ;if r=1(mod?2)
Proof .The molecular graph of Y-Junction nanotube G can be separated to G; ,G,, Gs ,such that

G, ,G,, Gsare three intersecting paths of G. But we know that for molecular graphs G;,G,,...,G,
with Vi=V(G), I<i<n:

G, WG) . WG
W@ =V QR HQ S

In particular, WW(G")=n|V(G)" (IV(G)PWW(G)+(n—1)W*G)) .
By this formula and definition of Wiener index the proof is completed.

Fig. 1. Structural models of Symetric Y-junctions carbon nanotubes.

3. Conclusion

This paper belongs to our continuous efforts to construct graph invariants of chemical
interest and to use them in the structure-property-activity modeling. In the present article, by
simulation, one topological index (Hyper-Wiener ) for symmetric Y-Junction nanotubes is
computed.
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