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Abstract :

In this work we introduced a novel concept concept Unlike degree Wiener index
(UDWI1) for some graph structures .We study the unlike degree Wiener Index
for few graph structures such as Caterpillar,BZ, B, ,, K1 n.n,B(n,n), Hd,, S,.

Introduction :

The Wiener index is the sole topological index that has been employed in

drug discovery Research out of a large number of them .In 1947 ,Chemist
Harold Wiener created the Wiener index of a graph (V,E) denoted by
W (G).The half-sum of the shortes distances between every pair of vertices in a
graph G is the Wiener index

W) = %Z?=1d(vi17]-)whered(vi17j) is the smallest distance between
the vertices v; and v;in Graph G

J.BaskarBabujee and A.Subhashini established the Like Wiener Index (LDWI)
in 2006 and it is described as W, = %Zk Y71 d(w* v*).d (v v *)stands
for the distance between the two of vertices of same degree . We investigate

theUnlike Degree Wiener Index (UDWI) for a set of graph strutures derived
from graph operators in this work .
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Definition 1.1

Unlike Wiener index is ascertain asW,, = X, X7 -1 d(v;* v;*) ,where
d(vk, Ig-k)is the distance between the two vertices of different degrees .
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2. Main Results
Theorem 1
The Unlike Wiener Index of Caterpillar graph is W,; = n® + n
Proof:
Let G = (V,E) be a Caterpillar.
14 () Vs Vi
W A v \ &
Figure 7.4 Caterpillar
V =(v,vy .. .. Vo U1 ,V2 e Uy V1,V )y e e , Un )
E ={vv v, vy 1<i<n}

The vertices v; , v, , .....v, and v;,, vy, ......, v, hasone and the vertices
V2, V3)ene e v,_1 has degree four except v; and v, having degree three.

deg(vlf):l ,V1i<i<n
deg(vlf’):l ,Vi<i<n

deg(v;) =4 ,v2<i<n-1

deg(v;) =3 ,fori=1landi=n
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Wud (G)
=d(vy,vy) +d(vy,v3) + e + d(vq,vy,)
+ e Hd Wy, v —1) + AV, Vy—z) + e A (v, v7)
+d(w1vy) + Ay, vy) + o d(Vy, vy) + d(vy,v]) + d(v, 1)
+d(v,,v,)
=[14+24+-..(n-D]+[1+24+3+..+(n—-1)]
+[1+1+--..+1](ntimes) +[1+ 1+ ---....1](n)times
n—1)n—-1+1
=2 ( )(2 ) + (n+n)
=nn—-1)+n+n
=n’—n+n+n
=n?+n
=nn+1)
Theorem 2

The Unlike degree Wiener Index of (P?) is W,; = P? = 4(n — 2)

Proof :
LetP? = (V,E)
V =q,vy,...10,)

E=@vinyy;1l1<isn—-11<j<n-2)
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vz V4 ) - - vne’&l\ ‘v"

Figure 7.5P2

The vertices v; and v,, have degree two ,the vertices v, and v,,_; have degree
three and all other vertices v3, vy, ... ... v, _» have degree four.
deg(vy) = deg(v,) = 2
deg(v,) = deg(v,_1) =3
deg(vy) =4;3<k<n-2

Wya (B)
=d(vy,vp) +d(vy,v3) + e + d(vy, V5 —1)
+ o HdWy,vp—1) +Fd((v,,vp—2) + o A (v, v0)F)
+ d(v2,v3) +d(V2,v4) + - . d(V2,Vp—2) + d(Vn—1, Vn—2)
+d(Wn_1,Vp-3) + -+ d(Vy—1,v3)
=1+1+-...+1)(n—1)times

+[1+14+1+--..+D)(n—1times)]+[1+1+--..4+1](n
—3times)+[1+ 1+ ... 1](n — 3)times
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=n-1D+nm-1D+m-3)+(1n-3)
2n-1)+2(n-3)
=2n—2+4+2n-6
=4n—8
=4(n—2)

Theorem 3

The Unlike degree Wiener Index of Double Graph K1, is Wyq (Kinp) = 4n

Proof:

E = {vyv;,v;v; ;1 <i <n}

The vertices vy, v, ......v,has degree two and the vertices vy, v, , ..... v, has
degree one except v,

deg(vg) =n

deg(v;) =2 Vi<i<nand

deg(v; )=1;v1<i<n

Figure 7.7 Kinn
Wog (Kinn) = d(Wg, v1) + d (g, v2) + -+ .. +d(vg, vy) + d((vo, v, )
+d((v, v ) +d((Va, vy ) + o e . +d((vy,vy)

414



Turkish Journal of Computer and Mathematics Education Vol.13 No.02 (2022), 410-417
Research Article

=(1+14+1+--..+1)(ntimes)
+R2+2+2+ ..+ 2)(ntimes)
+(A+1+1+4--.41)(ntimes)

=n+2n+n
=4n
Theorem 4
The Unlike degree Wiener Index of Bistar Hd,, is (W,; (Hd,,) =
n? -2
Proof:
Let (Hd,) = (V,E)
V ={v,v3,v3, . ... v, } have n vertices and n — 1 edges
E = {UiUH_l; ViVit2, 1<i< n}
deg(v1) = deg(v3) = deg(vs) = deg(v7) .......= deg(v,) =1
deg(v,) = deg(vy) = -+-..deg(v,_;) =3

W,q (Hdn) = d(vq,v3) + d(v1,v4) + -+ .. .. + d(vy, Uy —2) + d((vy,, V5 —2)
+ - +d((v,, vy) +d((v,, 1) + d((vy, v3) + d(Vs, vs)
+ d(vn—lJvn—Z)
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= [1+2Jzn3j13""+1]+[1+2+3+---..+(n—1)]

+[1+14--..4n](n — 2)times

_Zl(n—l)(n—1+1)
B 2

]+(n—2)><1
=nn—-1)+n-2)
=n’—-n+n-2

=n? -2

Theorem :5

The Unlike degree Wiener index of star graph, S, is W,,;(S,) = n
Proof:

LetS, = (V,E)

V ={vy,v1,v7, . ... v, } have n + 1 vertices and n edges.
E={vyv;1<i<n}

All the vertices vy, v, ... ... v,, has degree one except v,

Figure 7.6

deg (vg) =nanddeg(v;)) =1V1<i<n
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Wya = d(g,v1) + dvg, v3) + -+ + d (v, vy)
=1+1+1+--1(ntimes)

=n

Conclusion :

We have studied Unlike degree Wiener Index for various graph
structures derived using graph operators. In future a comparison study will be
carried out with Wiener index and Unlike degree Wiener Index for various
compounds.
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