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Introduction
The harmonic index is one of the most important indices in chemical and mathematical field. It is a variant of the Randic
index which is the most successful molecular descriptor in structure property and structure activity relationship studies and it is

defined as () = Yuvese — lxd. where d, denotes the degree of the vertex u and the summation is taken over all pairs of

adjacent vertices of the graph G.
The Harmonic index gives somewhat better correlations with physical and chemical properties comparing with the well
known Randic index. The Harmonic index H(G) of a graph G is defined as ¥ 2 where d,, denotes the degree of the

PEE (Bl g od_
vertex u and the summation is taken over all pairs of adjacent vertices of the graph G.

Let G be a connected graph with vertex set V(G) and the edge set E(G).For a vertex u € V(G),e;(u) or e, denotes the
eccentricity of u in G, where e, = max{d(u.v):v € V{(G)}, where d{u, v} denotes the distance between u and v in G.

The Harmonic eccentric indices are introduced in analogy with the Harmonic indices by replacing the vertex degrees with the
vertex eccentricities.
We defined Harmonic eccentric index [9] as
HEIG)= T s o : , Where e (u) or e, denotes the eccentricity of u in G ..Note that degrees are “ local properties”, while
eccentricities are ““ global properties” of the vertices.
Hexagonal chain:

A hexagonal system is a 2-connected plane graph whose every interior face is bounded by a regular hexagon of unit length
1. The hexagonal systems are of considerable importance in theoretical chemistry because they are the natural graph
representation of Benzenoid hydrocarbons. A vertex of a hexagonal system belongs to, at most, three hexagons. A vertex shared
by three hexagons is called an internal vertex of the respective hexagonal system. A hexagonal system H is said to be
Catacondensed if it does not possess internal vertices, otherwise H is said to be Pericondensed. A hexagonal chain is a
Catacondensed hexagonal system which has no hexagon adjacent to more than two hexagons. Some examples of hexagonal chains
can be found in Fig. 1.
It is easy to see that any hexagonal chains H,., with n 4+ 1 hexagons can be obtained from a hexagonal chain Hn with n
hexagons by attaching it to a new hexagon. Based on this fact, a hexagonal chain can be constructed inductively. There are three
types of fusion for attaching a new hexagon h,, ., to a hexagonal chain K, with n hexagons h,. ks, hg. ... h,:
(i) If Ry, isonthelinel, itis called o —type fusing;
(i)If hy., isonthe left-hand side of I, it is called § — type fusing;
(iii) If hy. ison the right-hand side of |, it is called ¥ — type fusing

where | is the direct line from the center of h,_, to the center of h, . Any hexagonal chain H,(n = 27} can be obtained
from H, by a stepwise fusion of new hexagons, and at each step a @ — ype fusion is selected, where € {a, 8,43 .
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(i)A linear chain Le

(ii) A hexagonal chain Hg

(iii)A zia-zag chain Z;
Fig 1. Single hexagonal chains with different types of fusions.
Harmonic Eccentric index of Hexagonal system
Let G be a graph with vertex set V(&) and edge set E{}. The eccentricities of u,v € V(&) are denoted by e,.e,. For
g = uv € E{ ), denote the eccentricities of the end vertices of e by {e,.e,.
Theorem 2.1:
Let L, H, and Z, arethe Linear chain with o —type fusing, hexagonal chain with § — type fusing, and Zig-zag chain with
¥ — type fusing respectively , then
3.05432, ox —type fusing
(i) HEI (L) = 4 3.37228, § — type fusing
317830,y — type fusing
3.33993858, = —type fusing
(it) HEI (H,) = { 3.52168,f — type fusing
3.23609,y — type fusing
3.19713, xc —type fusing
(izi) HEI (Z,) =4 3.25427, § — type fusing
3.56208,y — type fusing
Proof
Consider the Linear chain L, in a line with o« —type, § — type and y — type fusing and which is denoted as
() Lyla.a), Lyla. 3) and Ly(a. ) .Fig 5. Shows L, with different types of fusing

L (ool
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L,(a.y)
Fig 2. Linear chain Ly with a, g,y type fusing.
Let 1, be the vertex set and E; be the edge set in L (e, e, then |V, | = 18 and| E;| = 21. Also the number of edges with
eccentricities of end vertices are given as follows:
There are 1 edge with eccentricities of end vertices (5,5); 2 edges with eccentricities of end vertices (7,7); 2 edges with
eccentricities of end vertices (9,9); 4 edges with eccentricities of end vertices (5,6); 4 edges with eccentricities of end vertices
(6,7); 4 edges with eccentricities of end vertices (7,8); and 4 edges with eccentricity (8,9),

Hence HET {I.4':Et, '5‘:]} En.{l.-"flu_.-.'ll’ll'\"l;

e +E

=1(S)+r2(F)r2(F) ++a(H) +4(F) +4 () +4 () =305452.
Also let ¥, be the vertex set and E, be the edge set in L, (e, 51, then | V| = 18 and

| E;| = 21. The number of edges with eccentricities of end vertices are given as follows:

There are 1 edge with eccentricities of end vertices (6,6);1 edge with eccentricities of end vertices (7,7); 1 edge with
eccentricities of end vertices (9,7); 4 edges with eccentricities of end vertices (5,6); 3 edges with eccentricities of end vertices
(5,5); 3 edges with eccentricities of end vertices (7,8); 3 edges with eccentricities of end vertices (8,9); and 5 edges with
eccentricities of end vertices (7,6),

Hence HEI (L,(c.8)) = Tuperr,tapmy——

-

=1(2)+1(5) +165) +3(5) +3(G5) +3(5) + 4 () 5 () = 397228

Similarly, let % be the vertex set and E; be the edge set in Ly{e. ), then | V3| = 18 and

| E;| = 21. Also the number of edges with eccentricities of end vertices are given as follows:

There arel edge with eccentricities of end vertices (6,6);1 edge with eccentricities of end vertices (7,7); 1 edge with
eccentricities of end vertices (5,5); 2 edges with eccentricities of end vertices (9,8); 2 edges with eccentricities of end vertices
(8,8); 4 edges with eccentricities of end vertices (7,8); 4 edges with eccentricities of end vertices (6,5); and 6 edges with
eccentricities of end vertices (7,6),

Hence HEJ (Ly(a.v)) = Zuver, tayhy o

e +a

=1(E)+1(H)+1(F)+2(H) +2(F) +4 () + (L) +4(Z) =3.17850

(i) Consider the Hexogonal chain H, ina line with o«c —type, # — type and y — type fusing and which is denoted as
H.(8.a),H,(8. 8) and H,(8,v) .Fig 6. Shows H, with different types of fusing

H,(B, )
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H,(5.5)

H,(8.v)
Fig 3. Hexogonal chain Hy with a, B,y type fusing.

Let ¥, be the vertex set and E, be the edge set in H (8, &), then | V| = 18 and | E;| = 21. Also the number of edges with
eccentricities of end vertices are given as follows:

There are 1 edge with eccentricities of end vertices (7,7); 2 edges with eccentricities of end vertices (5,5); 4 edges with

eccentricities of end vertices (9,8); 4 edges with eccentricities of end vertices (8,7); 4 edges with eccentricities of end vertices
(6,5); and 6 edges with eccentrlcmes of end vertices (7,6),

Hence g1 {H.-t':g "1:]} = u'.l.-".El.i'" (f.al3 ‘ﬂ_

=1(H)+2(F) + +4 () +4(Z j +4(2) +6(%) = 33399858 -

Also let ¥; be the vertex set and E; be the edge set in H,(3, 5}, then | V| = 18 and | E;| = 21. The number of edges with
eccentricities of end vertices are given as follows:

3 edge with eccentricities of end vertices (5,4); 4 edge with eccentricities of end vertices (8,7); 6 edge with eccentricities of
end vertices (6,5); and 8 edges W|th eccentricities of end vertices (7,6),

Hence HEI (H,(8.8)) = Zuveziaisn rom ;ﬂ

=3(0)+4(5 )+ﬁ(ﬁ.+s)+8(:ﬁ) - 352168

Similarly, let ¥, be the vertex set and E; be the edge set in  H,(8.7), then | V;| = 18 and
| E;| = 21. Also the number of edges with eccentricities of end vertices are given as follows

There are 2 edges with eccentricities of end vertices (5,5); 4 edges with eccentricities of end vertices (9,8); 4 edges with
eccentricities of end vertices (8,7); 5 edges with eccentricities of end vertices (6,5); and 6 edges with eccentricities of end
vertices (7,6),

Hence gEj {Hi{& ‘}’:]]' = -

..u,-n‘-’ BN e

= 2(2)+ 4(2) +4(H) +3(H) w6 () = 320600
(iii) Consider the Zig-zag chain Z,

T+6
in a line with oc —type, § — type and ¥ — type fusing and which is denoted as
Zyv.e), 2,00, 8) and Z,0y,v)

. Fig 7 Shows Z, with different types of fusing.
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Gy
Fig 4. Zig-zag chain Z4 with &, §.¥ type fusing.
Let V- be the vertex set and E- be the edge setin Z,(y, ), then | V.| =18 and | E;| = 21. Also the number of edges with
eccentricities of end vertices are given as follows:
There arel edge with eccentricities of end vertices (7,7); 2 edges with eccentricities of end vertices (5,5); 4 edges with
eccentricities of end vertices (6,5); 4 edges with eccentricities of end vertices (8,7); 4 edges with eccentricities of end vertices
(8,9); and 6 edges with eccentricities of end vertices (7,6),

Hence gzl ( Z,(r.0)) = Tuvezez, oy ——

.

S22+ 04 ()4 BT o) =3

Also let ¥ be the vertex set and E; be the edge set in Z,(y. 5}, then | ;| = 18 and| E;| = 21. The number of edges with
eccentricities of end vertices are given as follows:
There are 3 edges with eccentricities of end vertices (5,5); 4 edges with eccentricities of end vertices (8,7); 4 edges with
eccentricities of end vertices (8,9); 4 edges with eccentricities of end vertices (6,5); and 6 edges with eccentricities of end vertices
(7.6),

Hence gEr {24{}’ 5’]} = .M,cz.z,, (r03 ;

8y 8y

=324+ 4 () 4T o6 =

Similarly, let ¥ be the vertex set and E; be the edge setin Z,(y.3), then | V;| = 18 and
| E;| = 21. Also the number of edges with eccentricities of end vertices are given as follows:
4 edges with eccentricities of end vertices (5, 4); 4 edges with eccentricities of end vertices (7,8); 5 edges with eccentricities of
end vertices (6,5); and 8 edges with eccentricities of end vertices (6,7)

Hence HEI {24':'}’ Y. }= Em,czuz_; A 2N ;

ey +ey
= +(5+4] + 4'( ] +3 (|5.+5jl + E( ) = 3.23609 -
Theorem 2.2:
Let L H: and Z: arethe Linear chain with o —type fusing, hexagonal chain with # — type fusing, and Zig-zag chain
with ¢ — type fusing respectively , then
2,38124,  —type fusing
(i) HEI (Lg) = 4 3.327934, § — type fusing
3343620,y — type fusing
3.290804 , « —type fusing
(ii) HEI(HZ) = 1 2.670662 , B — type fusing
3.273821 .,y — type fusing
3391749 ,or —type fusing
Gii) HEI (Z5) =43.133432 |, § — type fusing
3.877155,y — type fusing
Proof:
Consider the Linear chainL, in a line with o« —type, § — type and ¥ — type fusing and which is denoted as

LE,{D'-a D'-:] f LE,{D'-.- |3:] and LE-{'L ".":]

L (o al

Lo B)
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L5{cx,1f]
Fig 5. Linear chain L; with a, g, type fusing.
Let 7 be the vertex set and E, be the edge set in Lg(a. c), then | V| = 22 and| E,| = 26 . Also the number of edges with
eccentricities of end vertices are given as follows:
There are 2 edges with eccentricities of end vertices (11,11); 4 edges with eccentricities of end vertices (10,11); 4 edges with
eccentricities of end vertices (9,10); 2 edges with eccentricities of end vertices (9,9); 2 edges with eccentricities of end vertices
(7,7); 4 edges with eccentricities of end vertices (9,8); 4 edges with eccentricity (8,7); and 4 edges with eccentricity (6,7)

Hence HEr (Lo(ea)) = Topezptasy —

4 g +8y,

=2(2) v 2(H) v 2(E) + #4 (Z0) #4 () #4(H) +4(5) +4(5) = 238124

Also let ¥, be the vertex set and E;, be the edge set in LE{a,_E:I, then | 1| =22 and
| E;| = 26. The number of edges with eccentricities of end vertices are given as follows:
There are 1 edge with eccentricities of end vertices (10,7);2 edges with eccentricities of end vertices (6,5); 4 edges with
eccentricities of end vertices (11,10); 4 edges with eccentricities of end vertices (9,10); 4 edges with eccentricities of end vertices
(8,7); 5 edges with eccentricities of end vertices (9,8); 6 edges with eccentricities of end vertices (7,6)

Hence HEI (Ls(a8)) = Euveratasn o

Sy

= 1(55) +2 () + 4 (5) + 4 () + 4(5) +5 () + 6(55) = 332703
Similarly, let V% be the vertex set and E; be the edge set in Lz{e, ), then | V3| = 22 and
| E;| = 26. Also the number of edges with eccentricities of end vertices are given as follows:

There are 2 edges with eccentricities of end vertices (6,5); 4 edges with eccentricities of end vertices (10,11); 4 edges with
eccentricities of end vertices (10,9); 5 edges with eccentricities of end vertices (8,7); 5 edges with eccentricities of end vertices
(8,9); 6 edges with eccentricities of end vertices (7,6)

Hence gEr I[I. (e, v) } = E»&qu;'r:fl‘u;

g +a

=12 (54:-_5] + 4.(10111) + 4'(]_D+|?jl + 3 ( ] + 3 (9+E) + 6 (i) = 3.343620-

(ii) Consider the Hexogonal chain H: in a line with o« —type, # — type and y — type fusing and which is denoted as
H.(8.a), H.(8.5) and H.(8, v) Fig 6. Shows H. with different types of fusing.

HE'{_SJ ﬂ:]

H (5. 5)
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HAg )

Fig 6. Hexogonal chain Hg with a, £,y type fusing.

Let V, be the vertex set and E, be the edge setin H:(#, &), then | V,| = 22 and | E,| = 26. Also the number of edges with
eccentricities of end vertices are given as follows:

There are 1 edge with eccentricities of end vertices (7,5); 1 edge with eccentricities of end vertices (6,5); 2 edges with
eccentricities of end vertices (7,7); 4 edges with eccentricities of end vertices (9,10); 4 edges with eccentricities of end vertices
(8,7); 4 edges with eccentricities of end vertices (10,11); 4 edges with eccentricities of end vertices (7,6); and 6 edges with
eccentricities of end vertices (9,8)

Hence HEI (H;(8.6)) = Typer . tpan ——

o, -

=1(2)+1(H)+2(5) +4 (S )++b(9+m)++(n+m)++( =)+ 6(Z) = 3.200804 -

Also let I be the vertex set and E; be the edge set in H; (8. 5}, then | ;| = 22 and| E;| = 26. The number of edges with
eccentricities of end vertices are given as follows:
4 edges with eccentricities of end vertices (10,9); 4 edges with eccentricities of end vertices (8,9); 4 edges with eccentricities of
end vertices (7,6); 6 edges W|th eccentrlcmes of end vertices (8,7);and 8 edges with eccentricities of end vertices (5,6)

Hence HEI (H(8.8)) = Tiperpmipmm ——

Sy t+Ey
=4( ) +4(F) +4(E) + 6 (=) +8(Z%) = 2670662
Similarly, let ¥, be the vertex set and E; be the edge set in  H-(#.y), then | V;| = 22 and
| E.| = 26. Also the number of edges with eccentricities of end vertices are given as follows:
There are 1 edge with eccentricities of end vertices (5,5); 1 edge with eccentricities of end vertices (6,6); 4 edges with
eccentricities of end vertices (9,10); 4 edges with eccentricities of end vertices (11,10); 4 edges with eccentricities of end vertices
(8,7); 6 edges with eccentricities of end vertices (6,7); and 6 edges with eccentricities of end vertices (8,9),

Hence mEr {H {E 1’:]} = uLEH;'.S_,rj"Iﬂ;

&y

=1(% :|+1(E+E:|++(9+m)++(1-1_in_j’++( ) +6()+6(%) =327382

(i) Consider the Zig-zag chainZg, in a line with o —type, § — type and ¥ — type fusing and which is denoted as
Z(y.a), Z:(y.f) and Z.(y.y) . Fig 7 Shows Z with different types of

Fusing

z 0 ad

Zly, 5)

z . v)
Fig 7. Zig-zag chain Z5_with a. 8.y type fusing.
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Let V. be the vertex set and E; be the edge setin Z:(y, ), then | V.| = 22 and | E;| = 26. Also the number of edges with
eccentricities of end vertices are given as follows:

There are 2 edges with eccentricities of end vertices (6,6); 4 edges with eccentricities of end vertices (10,11); 4 edges with
eccentricities of end vertices (8,7); 4 edges with eccentricities of end vertices (10,9); 6 edges with eccentricities of end vertices
(7,6) ; and 6 edges with eccentricities of end vertices (7,8),

Hence HET { £ ':']-’ I:I::]} E..LL-'—'E|2 5y Q-"l*-,;

.

-2(5)+4(g2) +a(g) 4 (o) o) s

Also let ¥ be the vertex set and E; be the edge set in £ {}r g1, then | | = 22 and| E;| = 26. The number of edges with
eccentricities of end vertices are given as follows:
There are 1 edge with eccentricities of end vertices (6, 6); 3 edge with eccentricities of end vertices (6, 5); 4 edges with
eccentricities of end vertices (8,7); 4 edges with eccentricities of end vertices (10,9); 4 edges with eccentricities of end vertices
(6,7); 4 edges with eccentrlcmes of end vertices (10,11); and 6 edges with eccentricities of end vertices (8,9),

Hence HET {_Z {'}’ Hj} = .,J_Lf.El.Z-'; B33 ;

+8y

=1(H)+3(H) +4(H) + ¢ ()4 () +4(FH) +4(F) = n13asm
Similarly, let ¥ be the vertex set and E; be the edge setin  Z:(y.y), then | ;| = 22 and
| E;| = 26. Also the number of edges with eccentricities of end vertices are given as follows:
There are 1 edge with eccentricities of end vertices (7, 7); 4 edges with eccentricities of end vertices (6, 7); 3 edges with

eccentricities of end vertices (6, 6); 4 edges with eccentricities of end vertices (6, 5); 4 edges with eccentricities of end vertices (8,
9); 4 edges with eccentricities of end vertices (9,10); and 6 edges with eccentricities of end vertices (8,7)

Hence gEr {E {‘}’ ¥ }: Z.}_I.-"EIZ,'.I’." 1 ;

d e,

- 1( :H— 3(5+5:I + +(5+5:I + 4'( :H— +(B+9:I + +(9+Ln) +ﬁ(;) = 3.677155. -

Theorem 2.3:

If L; is a Linear chain with o —type fusing , H; is the Hexagonal chain with # — type fusing, and Z; is a Zig-zag chain with
¥ — type fusing then,

GYHEI(Lg) = 3.1745

Gi) HEI (H;) = 3.37713

(it )HEI (Z;) = 3.29196

Proof:

(i) Consider the Linear chain L, as in the diagram

Fig 8. Linear chain Lg .

Let ¥, be the vertex set and E, be the edge set in L, then | ;| = 26 and| E,| = 31. Also the number of edges with
eccentricities of end vertices are given as follows:
There are 2 edges with eccentricities of end vertices (13,13); 2 edges with eccentricities of end vertices (11,11); 2 edges with
eccentricities of end vertices (9,9); 1 edge with eccentricities of end vertices (7,7); 4 edges with eccentricities of end vertices
(13,12); 4 edges with eccentricities of end vertices (11,12); 4 edges with eccentricities of end vertices (10,11); 4 edges with
eccentricities of end vertices (10,9); 4 edges with eccentricities of end vertices (9,8); and 4 edges with eccentricities of end
vertices (8,7),

Hence HEI (L) = T, e o) 7y

.
L

=1 ('+_-:I +2 (u:ﬂ.z) + 2(1_1111) +2 (ﬁ) +4 (1!1:-1::] t 4'(11:“_:) + 4'(1_1119) +4 (1;_\:,.;) + 4'( ) +4 =3.1745

(if)Consider the Hexagonal chain H; as in the diagram

Fig 9. A Hexagonal chain Hg.
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Let V2 be the vertex set and £z be the edge set in Ls, then | V2l =26 and| E;| = 31. Aj5o the number of edges with
eccentricities of end vertices are given as follows:
There are 2 edges with eccentricities of end vertices (12,12); 2 edges with eccentricities of end vertices (11,11); 3 edges with
eccentricities of end vertices (7,7); 4 edges with eccentricity (11,12); 6 edges with eccentricities of end vertices (10,11); 3 edges
with eccentricities of end vertices (10,9); 4 edges with eccentricities of end vertices (9,8); 4 edges with eccentricities of end
vertices eccentricity (8,7); 2 edges with eccentricities of end vertices (8,8); and 1 edge with eccentricities of end vertices (10,8)

Hence HE] {HE:] = E.M,:E (Mg Sy +Ey

=1( ) +2(Fn)+2 () +2 ) +3 () +3(H) + 4 () +4(5) +4(F) +6( ) =333

Consider the Zig-zag chain Zs as in the diagram

Fig 10. A Zig-zag chain Ze

Let V= be the vertex set and Ez be the edge set in Zs, then Va| =26 and| Bzl = 31. Also the number of edges with
eccentricities of end vertices are given as follows:
There are 2 edges with eccentricities of end vertices (13,13); 2 edges with eccentricities of end vertices (12,11); 2 edges with
eccentricities of end vertices (13,11); 1 edge with eccentricities of end vertices (6,6); 2 edges with eccentricities of end vertices
(13,12); 2 edge with eccentricities of end vertices (8,6); 2 edge with eccentricities of end vertices (8,7); 2 edge with eccentricities
of end vertices (7,6); 4 edges with eccentricities of end vertices (10,9); 6 edges with eccentricities of end vertices (10,11); and 6
edges with eccentricities of end vertices (9,8),

HET {LE-:] = E.,LL'?EIZE"I ;

Hence Euty

=1 (E-:-_Ehjl t Z (12;12) + z (12;11) + z (1!;11) t z (12;12) + {B+E-) + ‘1'{ ) + * (:I.D+9) t 6 (10;11) + 6 (9;1-3) = 3.296196
In the following theorem we find Harmonic eccentric index of Ln{e. & & ... a)

Theorem 2.4

If Ln isa linear chain with n hexagons, then ) ) )

{EJHEI{ L :] =4 [l'r'+ﬂ-:-[r!+:3] +2 [l:r!+23;l:r!+:3] tot 4 [l:r!+ﬂ-:-l:r!+23] +2 [l:r'+43-:-l'r'+4ﬁl] ot 4 [m] .

LLIAOAVER | o vves) R (ovws vves) R Fevesyroves) okl (v eves) ISR ] (om omper] Rk [oeperoermves §

Proof: (i) Suppose n is odd , Let " be the vertex set in Ln, and En be the edge set in Ln, then |Val=8n—2and
| E, | =10n — 4. | o x y denote the central vertices with eccentricity & = " + 1 and &, =n + 1.

Here there are 4 edges with eccentricities of end vertices ':'”"‘1*'”"‘2]; 2 edges with eccentricities of end vertices
(n+2.n+2). 4 edges with eccentricities of end vertices ™ +2.m+3); 2 edges with eccentricities of end vertices

n+4.n+ 4':'; 4 edges with eccentricities of end vertices n+1n+2) ; 4 edges with eccentricities of end vertices
(2n.Zn+1)

{jHE‘I{ L :] =4 I:'r'+1_"'j-'r'+:"] +2 [':r!+:f'+:':r!+: f'] +oet+d I:':r!+::'j-':r!+!:'] +2 ['r-+4.f'+'r'+4f'] L [m] .

HEI {L :] =1 [lr'+ﬂ+lr'+ﬂ] +4 [m] +4 [m] +2 [m] ot 4 [I::r!3+;:r!+ﬂ] +2 [i:n +ﬂ;-l::n+ﬂ] .
Proof: (i) Suppose n is odd , Let Y& be the vertex set in Ln, and En be the edge set in Ln, then |Vl =8n—2and
|Epl=10n — 4. g1 y denote the central vertices with eccentricity & = " T 1and ey =n +1.

Here there are 4 edges with eccentricities of end vertices l'i'-"l"‘1-*'-’1"'2]; 2 edges with eccentricities of end vertices
{’-’1+2*’“+23; 4 edges with eccentricities of end vertices (n+2.n+3) edges with eccentricities of end vertices
(n+4.n+ ‘ﬂ; 4 edges with eccentricities of end vertices m+1ln+2) ; 4 edges with eccentricities of end vertices

(2n,2n + 1) )

Fig 11. Linear chain Ln .1 is odd.
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The above diagram shows the Linear chain Ln. When nis odd. jence
HEI(L) = 4[—2—]+2[—2—]+ -+ 4[] +2[—2—] + -+ ¢ [=2—]

(n+1+(n+2) (n+2+(n+2) (n+2+(n+a) (n+4)+(n+4) (zrnd+(2m+10

(ii) Suppose n is even ,
Let Y be the vertex setin Ln, and En be the edge setin Ln, then | Val = 8n — 2 and
|E,|=10n — 4. | ot xy denote the central vertices with eccentricity & = 7 + 1 and

gy =n+ 1.
Here there are 1 edge with eccentricities of end vertices @ + 1.7+ 1J. 4 edges with eccentricities of end vertices ©1 + 1.n+ 2J.
4 edges with eccentricities of end vertices " + 2.n+ 3): 2 edges with eccentricities of end vertices (t +2.n+2) ;4

edges with eccentricities of end vertices (271 21 + 1) 2 edges with eccentricities of end vertices (21 + 1.2n + 1),

Fig 12. Linear chain Ln .1 is even.
The above diagram shows the Linear chain L,. when nis even. Hence

HEI {Lﬂ] =1 I:':r!+ﬂ+':r!+ﬂ] +4 I:':r!+ﬂ+':r!+:3] +4 [':r!+::l+':r!+!f'] +2 [':r!+::|+':r!+::|] toetd ['::r!:l+'::r!+ﬂ] +2 I:'::r! +L\l+'::r!+:L"j| .
Conclusion

In this paper we have calculated Harmonic eccentric index of Hexagonal chain. In future we will compare the various
eccentric index of hexagonal chain.
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