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1. Introduction

A topological index is a real number associated with chemical constitution. It
correlates the chemical structure with various physical and chemical properties and biological
activity. All graphs in this paper are simple, finite and undirected. A graph G is a finite
nonempty set V(G) together with a prescribed set E(G) of unordered pair of distinct elements
of V.

The cardinality of V(G) and E(G) are represented by |V(G)| and |E(G)],
respectively. Let, dg(v) be the degree of a vertex v of G and Ng(Vv) be the neighborhood of a
vertex v of G. The distance between the vertices u and v of a connected graph G is
represented by dg(u, v). It is defined as the number of edges in a shortest path connects the
vertices u and v. The eccentricity eg(v) of a vertex v in G is the largest distance between v
and any other vertices u of G.

[3]Wiener index and its various applications are discussed in Randic index, R.1,(G),

is introduced by Milan Randic in 1975 defined as R _,,, (G) = Xy er () \/%.
For general detains about R.1»(G) and its generalized Randic index, R, (G) =
1
ZquE(G) 2
(dydy)

And the inverse Randic index is defined as RRa (G) = Yyperg)(dudy)®.

Clearly R.12(G) is a special case of R.12(G) when a = -1/2.

The Reciprocal Randic index is defined as RR(G) = Yuver(e) v/ dudy-

The Reduced reciprocal Randic index IS defined as
RRR(G) = Zuver(6) v/ (du — D(dy — 1).

This index has many applications in diverse areas. Many paper and books such as are

written on this topological index as well. Gutman and Trinajstic introduced two indices
defined as

Ml(G) = ZuveE(G)[du + dv] and MZ(G) = ZuveE(G)(dude)-
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The Reduced second Zagreb index is defined as RM , (G) = Yyverg)(dy — D(dy —
1).
The Forgotten index is defined as F(G) = Yyper@)((dw) * + (dy) *).

The first and second modified Zagreb index is defined as

1 1
"B1(G) = ZuveE(G)m and "B2(G) = Xuver(6) durd,

Inverse sum index I(G) = Zm,EE(G)% and augmented Zagreb index A(G) =

dydy
Zm’EE(G){du+dv—2} :

[2] Randic connectivity index called the geometric-arithmetic index, which is
presented by Vukicevic

2,/d

and Furtula is defined as GA(G) = Zm,EE(G)ﬁ and also defined multiplicative

indices of a graph as follows:

2. Some eccentric indices of Boron Triangular and Boron-a
Nanotubes:

In last 20 years, various types of boron — containing nanomaterials such as
boron nanoclusters, boron nanowires, boron nanotubes. Boron nanobelts, boron
nanoribbons, boron nanosheets, and boron fullerences have been experimentally
synthesized and identified.

In this section, we introduced the molecular graphs of eccentricity of boron
triangular nanotubes by EBTN[m, n] respectively, where m is the number of rows
and n is the number of columns in a EBTN[m, n]as shown in order 3mn/2 and size

3n(3m - 2)/2.
Molecular graph Order Size
EBTN[m, n] 3mn/2 3n(3m - 2)/2
EBAN(X)[m, n] n(dm+ 1)/3 | n(7m - 2)/2
EBAN(Y)[m, n] 4mn/3 n(7m - 4)/2
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Fig . (a) 2D-sheet of boron triangular nanotube BT [m, n],

(b) 2D-sheet of boron-a nanotube BA[m, n].

We introduced the Milan Randic eccentric boron triangular nanotubes
1

ey W+ ey

For general detains about R.12(G) and its generalized Randic eccentric
boron triangular nanotubes index, defined as R, (EBTN[m,n])

1
= Zue

index, defined asR 4, (EBTN[m, n]) = Y,

(e(6)W+ ey (@) °

We introduced the inverse Randic eccentric boron triangular nanotubes
index, defined as RRa (EBTN[m, n]) = ¥,.(e) (W) + e (v))“.

We introduced the reciprocal Randic eccentric boron triangular nanotubes

index, defined as RR(EBTN[m, n]) = Yuvek(6) \/ ey (W) x ey (V).

We introduced the Reduced reciprocal Randic eccentric boron triangular
nanotubes index is defined as

RRR(EBTN[m,nl) = Sverce) | (ece) (@) — ey () — 1
Also, we introduced two indices, defined as
M1(EBTN[m, n])= Xye(e)(w) + e (v)* and
M2(G) = Zue(e(G) (U)Xe(G) ).
We introduced the reduced second Zagreb eccentric boron triangular
nanotubes index, defined as
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RM, (EBTN[m, n]) = Yvek@)(ee) (W) — D(ee(v) — .
We introduced the Forgotten eccentric boron triangular nanotubes index,

defined as F(EBTN[m, n]) = Yuvere)(ey(W))* + (e () *).
We introduced the first & second modified Zagreb eccentric boron

triangular nanotubes index, defined as
"By (EBTN[m, n]) = Yye :

eq)y(W+ e (v)
1

eey(W)xe(@)
We introduced the harmonic eccentric boron triangular nanotubes index

. 2
defined as H(EBTN[m, n]) = ZquEG)W

We introduced inverse sum eccentric boron triangular nanotubes index,

and "B,(EBTN[m,n]) = Y.

defined as

|(EBTN [m' 1’1]) - Zue e (W+ e (v)

We introduced the augmented zagreb eccentric boron triangular nanotubes index,

_ ecy(Wxe ()
defined as A(EBTN[m, n]) = Xy{~ ( G()G()u)+ e(:)}zv)—Z '

We introduced the Randic connectivity eccentric index called the geometric-
arithmetic eccentric boron triangular nanotubes index, defined as
ZJ(B(G)(U)XB(G)(U))

(e(G)(u)‘l'e(G)(V))

GA(EBTN[m,n]) =Y,

We introduced the eccentricity based connectivity eccentric boron triangular
nanotubes index, defined as

¥E (EBTN[m,n]) = ¥,,o ——

/ec(u) eL (e '

We introduced the sum connectivity eccentric boron triangular nanotubes index,

defined as
1

lec) + ergye)

We introduced the sum line connectivity eccentric boron triangular nanotubes
index, defined as

e (e
SLCEIN (EBTN[m,n]) = Y. e(;(:>(G—+)eG<m '

XE(EBTN[m,n]) =Y.
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Eccentricity of end
vertices

(e(u), e(v))

(m-1, m-1)
(m-1, m-2)
(m-2, m-2)
(m-2, m-3)
(m-3, m-3)
(m-3, m-4)
(m-4, m-4)
(m-4, m-5)
(m-5, m-5)
(m-5, m-6)

(M+5)/2, (M+3)/2))
(M+3)/2, (M+3)/2))
(M+3)/2, (M+1)/2))
(M+1)/2, (M+1)/2))
(M+1)/2, (M+1)/2))
(M+1)/2, (M+1)/2))

Eccentricity

of e in L(G),

eLe) (e)

m
m-1
m-1
m-2
m-2
m-3
m-3
m-4
m-4

m-5

(m+5)/2
(m+5)/2
(m+3)/2
(m+3)/2
(m+1)/2
(m+1)/2
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We calculate the eccentricity based on topological indices of boron-a

Edge set  No. of
edges
e=uv

Ex 2(m-1)

E, 4(m-1)

Es 2(m-1)

E4 4(m-1)

Es 2(m-1)

Es 4(m-1)

E; 2(m-1)

Es 4(m-1)

Eg 2(m-1)

E1o 4(m-1)

Ems 2(m-1)

Em-4 4(m-1)

Ems 2(m-1)

Em-2 4(m-1)

Em1 2(m-1)

Em (m-1)

nanotubes.

Categorize the boron-a nanotubes into two classes with respect to m.

=2 mod 3 and m = 0 mod 3, respectively.

nanotube.

We denote these classes as EBAN(X)[m, n] and EBAN(Y)[m, n] for m

Consider the eccentricity of boron-a nanotube EBAN(X) [m, n]

Let V,, , be the vertex set and E;,, ,, be the edge set in EBAN(X) [m, n], then

|Vm, nl =

n(4m+1) andlEm‘ nl _
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Also the number of edges with eccentricities of end vertices of G and L(G) are

given as follows:

Edge set

(=]

Es
E4
Es

=

Ems
Em-a
Ems
Em-2
Em1
Em

No. of
edges
e=uv

18
36
18
24
6

24
18

18(m-2)
24(m-2)

24(m-1)
18(m-1)
18m

Eccentricity of end
vertices

(e(u), e(v))

(m-1, m-1)
(m-1, m-2)
(m-2, m-2)
(m-2, m-3)
(m-3, m-3)
(m-3, m-4)
(m-4, m-4)

((m+4)/2, (m+4)/2))
((m+4)/2, (m+2)/2))
((m+2)/2, (m+2)/2))
((m+2)/2, m/2)
(m/2, m/2)
(m/2, m/2)

Eccentricity
of e in L(G),
eLe) (e)

m
m-1
m-1
m-2
m-2
m-3

m-3

(m+8)/2
(m+4)/2
(m+4)/2
(m+2)/2
(m+2)/2
m/2

Theorem 2.1: Let the graph G = EBTN[m, n] be a eccentricity of boron triangular
nanotubes respectively, then (i) EBTNB;[m, n] , (ii) EBTNB,[m, n] ,

(i) EBTNHB;[m, n] and (iv) EBTNHB;[m, n] .

Proof: Consider the eccentricity of boron triangular nanotube EBTN[m, n]

nanotube.

From fig.4.2.4 EBTN [m, n] nanotube
Let V,, , be the vertex setand E,,, , be the edge setin EBTN [m, n], then

|Vm, n| = 3mn/2and|E,| = 3n(3m — 2)/2.
Also the number of edges with eccentricities of end vertices of G and L(G) are

given

(i) EBTNB, [m,n] = Xy.[ec(w) + ey)(e)]
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= Yecuwero)|ec (W) + ey () + ec(v) + ey (e)]
= Yuver, )| ec (W) + ey (€) + ec(v) + ey (@)]+.....
+ Yuver, )] €c () + ey (e) + eg(v) + ey (e)]
=2(m-1) [ X5 (4m + (2 — 40) ]
+4(m-1) [ X5 (4m — (1 + 40) ] + 2m (m-1)
(i) EBTNB, [m,n] = Yyc[eq () x e ()]

= ZquEl(G)[(eG(u)XeL(G) (e)) + (QG(U)XGL(G) (9))] +......
--+Zuv€Em(G)[(eG(u)XeL(G)(e)) + (QG(U)XQL(G)(Q))]
=2m-1) [2¥tm—D(m—1+1i)]

+AMD [T =D+ m= A+ Dm=0) ] +Z (1)
(m? 1)
(i) EBTNHB, [m,n] = Yy.[esw) + ey(e)]”
= Suver @€ W) + euie) ()12 + [ec (@) + ey ()] T+ ...
Awern [[6@ + e @] + [ea®) + ey (@] |
= 2(m-1) S5 2(2m — (20 — 1))? ]
+4m-1) [ S 20m — D17 + [@m = 2i + D] ? + (m-1) (2m? )
(iv) EBTNHB,[m,n] = Yuelec) x e, (e)]’
= Secuver @ l[esWxene (@] + [ea)xeyc (@] T+...
A ecwvern@l[eaWxene) (@] + [ea(xeyc ()]]
= 2(m-1) B 2[((m — D(m — 1+ 1)?] ]
+4(m-1) S (m — D) + (m — (1 + D(m — D] *

m? -1

+(m-1) [2( )?]

Theorem 2.2: Let the graph G = EBTN [m, n] be a eccentric indices of boron triangular

nanotubes respectively, then (i) R_;», (EBTN[m,n]), (ii) R, (EBTN[m, n]), (iii)
RRa (EBTN[m, n]),

(iv)  My(EBTN[m, n]), (v) My(EBTN[m, n]), (vi)RR(EBTN[m, n])
(vii) RRR(EBTN[m, n]),
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(viii) RM, (EBTN[m, n]) and (ix) F(EBTN[m, n]).

Proof: Consider the eccentricity of boron triangular nanotubes G = EBTN [m, n].
1

(1) Ry (EBTN[m,n]) = Yye 77—
/e(G)(U)+ e )

1

= ZuveEl @ \/ -----

ec(W+epg)(e)+ec(W)+ep g (e)

1

+ZquEm (@) \/

ec(W+tep g (e)tec(w)+er ) (e)

1

Jz(m—1)[2?;11(4m+(2—4i)+ 4(m-1) [ T (4m—(1+40) |+ 2m (m-1)

(ii) R, (EBTN[m, n]) = Ty -

(e W+ @)’
_ 1
_ZuveEl (@) PULEPRR +
(ecW+ep g (e)tec(W)ter ) (e))
1

ZuveEm(G) 2
(ec(Wtep (@) tec()ter g (e))
1

[2(m-D)[ T (4m+(2—-4)+ 4(m-1) [ X1 (4m—(1+40) ]+ 2m (m—-1)] 2

(iit) RRa (EBTN[m, n]) = Yye(egy(w) + e (v))*
= Yuver, (6)(ec (W) + e i)(e) + eq(v) +eyiy(e))® +...... +
Yuvek, 6)(ec (W) + eyiy(e) + eq(v) +eyi(e))”
=[2(m-1) [ X7 (4m + (2 = 4D) ]
+4(m-1) [ X (4m — (1 + 4i) ] + 2m (m-1)]“

(iv) M, (EBTN[m, n]) = ¥ye(e@) (W) + e (v))“
= Yuver,6)(ec (W) + e i)(e) + ec(v) +eyi(e))® +...... +
Yuvey (6)(ec (W) + eyiy(e) + eq(v) + ey (e))”
=[2(m-1) [ X5 (4m + (2 - 4D) ]

+4(m-1) [ Y (4m — (1 + 4i) ] + 2m (m-1)]“
(v) M, (EBTN[m, n]) = Yye(e(gy(w)x ey (v))*
= Yuver, (6)((ec (W) x e ) (e)) + (eg(v)xey (€))% +...... +

Yuvern ) (e (W)xey ) (e)) + (eg(v)xey ) (€)))*
=[2(m-1) 2XS (m - D(m—1+1D)]

+4m-) [ Y m -2+ (m -1+ Dm—10)]

+% (m-1) (M2 g-1)]
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(vi) RR(EBTN[m, n]) = Yuver )+ €@ (Wx ey (V)
= Yuver, )y (ec(W) + ey (€)) x (e (V) + ey (e))
T +YuveEn ) (€c (W) + ey (€)) x (eg(v) + ey (e))

jZ(m ~ D20 = D0m =1+ D]+ 4(m— 1) [E50m =D + (m = L+ )(m — i) ]% (m=1) (m? - 1)

(vif) RRR(EBTN[m, n]) = Suverco) J (erey (W) — 1) (e (¥) — 1)

= ZquEl(G)\/(eG(u) — 1)+ (ey)(e) — 1)) x (eg(v) — 1) + (e (e) — 1))

Yuver, )y ((ec(w) — 1) + (eyg)(e) — 1) x((eg(v) — 1) + (eyiy(e) — 1))

:\/Z(m ~ DM — i+ 1)]° +4(m— 1) T (2m — (20 + 2))((2m — (20 + 3))+(m-

1)(m-2) 2

(viii) RM, (EBTN[m,n]) = Yuver)(e)(w) — D(e(v) — 1)
= Yuver,(6)(€c (W) — 1) + (eyey(€) — 1)) x (e (v) — 1) + (eyg)(e) — 1))
o ween @) (e (W) — 1) + (ey(e) — 1)) x (eg(v) — 1) + (eyy(e) — 1))
=2(m - D) XI5 [(2m = 2i + )]
+4(m — 1) X751 (2m — (20 + 2))((2m — (2i + 3)) + (m-1)(m-2) ?

(ix) F(EBTN[m,n]) = Xuvere)(e@)* + (ey(¥))*)
= ZuveEl(G) (e(G)(u) + e (e)) 2 4 (e((;)(v) + eL(G)(e)) N+ +

Y uveEn (6) (e(G)(u) + eL(G)(e)) 2+ (eqy(W) +eyi(e))?).
=2(m-1) ¥ 2(2m — (2i — 1))? ]

+4(m-1) [X75[2(m — D] + [(2m — (20 + D] * +(m-1) (2?2 )

Theorem 2.3: Let the graph G = EBTN [m, n] be a eccentricity of boron triangular
nanotubes respectively, then (i) "B1(EBTN[m, n]), (ii) "B2(EBTN[m, n])
and (iv) H,(EBTN[m, n]) .
Proof: Consider the boron triangular nanotube G = EBTN|[m, n].
() "Bu(EBTN[m,n]) = Tyer—

ec)(W+ e (V)
1 1

ec(W+epi(e)  ec(W+epgle)
1 1

ecW+ep(e)  eg(V)+ ey (e)

= ZuveEl ) [

ZuveEm(G)[

4m—(4i-2)

=2(m-1) XI5

(m=i)+(m-1-0))
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n-1 4m—(4i+1) 2
+4(m-1) Xy (2m—2i)(2m—(2i+1)) +(m_1)m
- —1
(i)  "B2(EBTN[m,n]) = Yuveke) co(@ * enio(©)
1 1
= Yuver, (o) ec(u) x epgy(e)  eg(v) xep(g(e) o
1 1
ZuveEm(G)[

eg(u) x epg)(e) eg(v) xep(g)(e)

_ 1y 2(m=i)(m—-i+1)
=2(m-1) ¥
((m-i)(m-i+1))

=1

. . 2
+ 4(m-1) Zr‘l—_l(m_(lﬂ))(m_l)ﬂm_l) + (m-l)( 8 )

(m—1)° (m—(1+0))) m® -1
- 2
(iii)  Hp(EBTN[m,n]) = ZquEG)m
2 2
_ 2:quEl(G)[ ...... +

eg(W+epigle)  eg(v)+eygle)
2 2
eg(W+epigle)  eg(v)+eygle)

ZuveEm(G)[

_ _ 8m—(8i—4)
= 2(m-1) T [——————
((m—i)+(m-1-1))

n-1 (4m—(4i+1) 4
+4(m-1) Xisy (m—i)(2m—(2i+1)) +(m-1) (m)

Theorem 2.4: Let the graph G = EBTN [m, n] be a eccentricity of boron triangular
nanotubes respectively, then (i) I(EBTN[m, n])

(ii))A(EBTN[m, n]) and (iii) GA(EBTN[m, n]).

Proof: Consider the eccentricity of boron triangular nanotube G = EBTN[m, n].

_ _y  foWxeq®)
(l) I(EBTN [m; n]) Zue e(G)(u)‘l' E(G)(V)

(e (Wx e (e)+(eWx ey (e))
(e +er (e +(eq) W)+ ey (e))
(ey(Wx e gy (e))+(e@)x eL(e))

(e +er (@) +(eq) W)+ e (e))

= ZuveEl(G)[ +

ZuveEm(G)
2(m-1) [2 Z?z_ll(m—i)(m—1+i) 1+ 4(m-1) [Z?z_ll(m—i) 2 +(m—(1+i)(m-i) ]+% (m-1) (m 2 -1)
=[
]

.. eccy(Wxeg(v)
(i) A(EBTN[m, n) = Zuel 20—

2(m-1) [ T (4m+(2-40) |+ 4(m-1) [ X1 (4m—(1+40) | + 2m (m-1)

(e (Wx ey g)(e))+(e (W)x e g(e)) ]
(emy(W+epg(@)-2)+(e)(W)+ ey g)(e))—2)
(e (Wx ep g (e))+(eg)x ey (@)
(e (W+erg)(€)—2)+(e) W)+ erg)(e))—2)

= ZuveEl (@) [ +

ZquEm (G)[

161



LISEAS || |nternational Journal of Scientific Engineering and Applied Science (IJSEAS) — Volume-7, Issue-5, May 2021
ISSN: 2395-3470
WWw.ijseas.com

2(m-1) [2 X5 (m—i)(m—1+0) ]+ 4(m-1) [ S5 (m—i) > +(m—(1+0)(m—i) |+ % (m-1) (m? -1)

={ 2(m-1) [ X (4m+(2-40) ]+ 4(m-1) [ 11 (4m—(1+40) | + 2m (m—-1)

¥

2 [(ee) @ xe®)
(eccy(W+eg (@)

(i) GA(EBTN[m,n]) = Yo

zJ (e W) x e (N (e @) x e@)(e)
_ ot
LuveEs ) (e W+ () (@) +((e() W) +er () ()

2J( ec)(W) x e(g)(e))+(e)(¥) x e (e)
LuveEn(©) ot ey @) G )T ere @)

ij(m—l) 2P m-i)(m—1+i) ]+ 4(m—-1) [ X7 (m—1) 2 +(m—(1+i)(m—i) |+ % (m-1) (m 2 -1)

2(m-1) [ T (am+(2-40) ]+ 4(m-1) [ X1 (4m—(1+40) | + 2m (m-1)

Theorem 2.5: Let the graph G = EBTN[m, n] be a eccentricity of boron triangular
nanotubes respectively, then (i) yE(EBTN[m,n]), (ii) XE(EBTN[m, n])
and (iii) SLCEI(EBTN[m, n].

Proof: Consider the eccentricity of boron triangular nanotube G = EBTN|[m, n].

1

(i) YxE(EBTN[m,n]) = ¥, —
/ ec(Werg (e)

1
= ZuveEl (@)

J (ecWep ) () +(ecWey g (e)
1

+...

e +Zuv€Em (@)
J (ecWe g (@) +(ec@ey g ()

1

\/Z(m—l) 230 (m—i)(m=140) ]+ 4(m-1) [ L m—0) > +(m—(1+i) (m—i) ]+ % (m-1) (m? -1)

1

(ii) XE(EBTN[m, n]) = Y0 ——
/ec(u) + e (e)

1
+...

= ZuveEl ()]
J(ea(u>+eL(G)(e))+(eG(u)+eL<G)(e>)

1
J(ec<u>+eL<G>(e))+<eG(u>+eL(G)<e>>
1

--+Zuv€Em (@)

\/Z(m—l) [EPH(am+(2—40) ]+ 4(m-1) [ X1 (4m—(1+4i) | + 2m (m—1)
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(iii) SLCEII (EBTN[m, n]) = Zue,/eG(u) +eo)
_ , erc)(e) ’L)(e)
= ZuveEl(G) e(;(—u) T o) +.... +ZuveEm(G) ec(w) + eg(v)

m— l+1) m+1

_ n—1
JZ(m D X5 2m—2i + 4(m-1) le2m (21+1) + 2

3. Some eccentric indices of boron-a nanotubes
In the following theorem, we compute the some indices for EBAN(X)[m, n].

Theorem 3.1: Consider the graph G = EBAN(X) [m, n] be a eccentricity of
boron-a nanotubes respectively, then

(i) EB;AN(X) [m,n] = 18% 7" '[4m — 2x 3" ] +36 L= [(4m — 12i +

7]
+24 Y 4m — 40 — 5]+ 6 Y1 4m — 120 — 2]
+ 18(2m+2)+18(2m)
(ii) EB,AN(X) [m,n] =18 2[(m — i)x(m — i + 1)]
+ 36X —-3i+2)°+((m—-3i+1)x(m—3i+
2)]
+ 242"—1[(m —i—1D)?+((m—-i—-2)x(m—i—1)]
+6YM12[(m—3i)x(m—3i + 1)]
£18 (D) g (1)
(iid) HEB,AN(X) [m,n] = 1857512 [(2m — 21 + 1)? |
+36 Y (2m —6i+4)? + (2m —6i +3)°]
+24 Y0 (2m —2i —2)? + 2m—2i—3)?]
i 2[(2m 6i +1)2 ]
+18 (2(m+1) ?) +18 (2m2p )
(iv) HEB,AN(X) [m,n] =18y 2[(m — i)x(m — i + 1)]?
+ BYHm—-3i+2)°+((m—-3i+1)x(m—-3i+
2))?]
+24Y N m—-i—-1D2+(m—i—2)x(m—i—1))7?]
+6YM12[(m—-3)x(m—-3i+1)]?
+ 18(@)%8 (%)
Proof

Consider the eccentricity of boron-oa nanotube EBAN(X) [m, n] nanotube.
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Let V,, be the vertex set of EBAN(X) [m, n] and E}, be the edge set in EBAN(X)
n(a4m+1)
3

n(7m-2)

> for the structure of

[m, n], then |V, ,|=
EBAN(X) [m, n].
Also the number of edges with eccentricities of end vertices of G and L(G). We

give these values in the above Table.
(DEBAN(X) [m,n] = Yy.[eq(w) + eL(G)(e)]

and|Em, n| =

= Ze=quEl(G)[eG () +eygle) +
ec(v) + eL(G)(e)]+....+
Ze=quEm(G)[eG (W) + ey e) +
ec(v) + eL(G)(e)]
= 18%1 1 4m — 2x3 ] + 36 T [(4m — 12i + 7]
+24 Y 4m — 40 — 5]+ 6 X1 4m — 120 — 2]
+ 18(2m+2) + 18(2m)

(i) EB,AN(X) [m,n] = Yyeleq(w) x ey (e)]

= Yecuver, ()| (e (W x ey (e)) +
(ec (U)XeL(G)(e))]+----+
Ze:quEm(G)[(eG (u)XeL(G) (e)) +
(eg (U)XeL(G)(e))]
=18Y1 2[(m — ) x (m — i + 1)]
+ 36X M =-3i+2)°+(m—-3i+1)x(m-3i+
2)]
+243"Hm—i—1D)>+(m—i—2)x(m—i—1)]
+6YM 1 2[(m—3i)x(m—3i+ 1)]

m(m+2)
2

+18 ( )+18(m72)

(i) HEB;AN(X) [m,n] = Yye[ec@) + ey ()]’

= Ze:quEl(G)[[eG(u) +ey(e)]® +
[ec (V) + e gy(e)] 2+t
Ze:quEm(G)[[eG(u) + ey (e)]’ +
[ec (V) + e gy(e)] 2]
=18%15 2 [(2m - 20+ 1)? |
+36 Y @2m—6i+4)2 + (2m —6i +3)°]
+24 Y @2m—2i—2)* + 2m—2i—3)?]
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+6Z?;112[(2m—6i + 1)2] +18 (2(m+1) *) +18 (2m2p)

(iv) HEB,AN(X) [m,n] = Tyelec@) x e,y ()]’

= Ze:quEl(G)[[eG(u) X e (e)]? +
[ec(v) X ey (e)] 2]+....+
Ze:uveEm(G)[[eG(u) X e (e)]? +
[er(U) X eL(Hk)(e)] 2]
=18Y1 2[(m — D) x (m — i + D] ?
+ BY M —-3i+2)°+(m—-3i+1)x(m-3i+

2)?%]
+24Y N m—-i—-1D)?*+(m—i—-2)x(m—i—1))7]
+6YyM12[(m=3)x(m-3i+1)]?
+18 (—(m(’";z”z ) +18 (%)
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