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Abstract.: In mathematical chemistry, molecular structure of any chem-
ical substance can be expressed by a numeric number or polynomial or
sequence of number which represent the whole graph is called topological
index. An important branch of graph theory is the chemical graph the-
ory. As a consequence of their worldwide uses, chemical networks have
inspired researchers since their development. Determination of the ex-
pressions for topological indices of different derived graphs is a new and
interesting problem in graph theory. In this article, some graphs which
are derived from Honeycomb structure are studied, and found their exact
results for Sum degree-based polynomials are obtained.
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1. INTRODUCTION

The molecular structures are those in which atoms are connected by covalent bonds. In
graph theory, atoms are considered as vertices and covalent bonds are as edges. Chem-
informatics is a new area of research in which the subjects Chemistry, Mathematics, and
Information science are combined. That is why it attain the highly attention of researchers
around the world. In this paper, we are considering Dominating David Derived Networks
which are derived from Honeycomb Structure. Honeycomb structures, inspired from bee
honeycombs, had found widespread applications in various fields, including architecture,
transportation, mechanical engineering, chemical engineering, nanofabrication, and re-
cently biomedicine. A major challenge in this field is to understand the unique properties of
honeycomb structures, which depended on their structures, scales, and the materials used
[11].

A Topological indexXZ’I, sometimes also known as a graph-theoretic index, is a numeri-
cal invariant of a chemical graph [21]. There are many typeBd§ but most popular and
authenticT'I’s are Distance-based, Degree-based, Neighbourhood Degree-Based indices.
These indices contains a lot of information within themselves.

The method of drawing Dominating David Derived graphs (dimengjidmas follows.

STEP 1:-Consider a Honeycomb graghiC'(¢) dimensiort.

STEP 2-Split each edge into two by embedding another vertex.

STEP 3-In each hexagon cell, connect the new vertices by an edge if they are at a distance
of 4 units within the cell.

STEP 4-Place vertices at new edge crossings.

STEP 5-Remove initial vertices and edges of Honeycomb graph.

STEP 6-Split each horizontal edge into two edges by inserting a new vertex. The resulting
Graph is called Dominating David Derived systéhD D(¢) of measurement[3, 22].

The First type of Dominating David Derived gragh (¢) can be obtained by connecting
vertices of degree two by an edge, which are not in the boundary.

The second type of Dominating David Derived grapk(t) can be obtained by sub divid-

ing once the new edge introduced/in ().

The Third type of Dominating David Derived graf@b(¢) can be obtained fron, (t) by
introducing parallel path of length 2 between the vertices of degree two which are not in the
boundary. See the figure 5 for third type of dominating david derived graph of dimension
2,D5(2).

2. NOTATIONS AND PRELIMINARIES

In this article,Y is considered a graph with1a(Y') vertex set and an edge set/BfY),
d, is the degree of vertexe V(T). Let Sy (r) denote the sum of the degrees of all vertices
adjacent to a vertex. Graovac et al. defined fifth M-Zagreb indices as polynomials for a
molecular graph [10] and these are characterized as

Let Y be a graph. Then

MG5(Y) = (Sa(r) + 5a(s)), (2.1)

rseE(T)
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FIGURE 1. Construction Algorithm for Dominating David Derived
graphDDD(2).
MyGs(T) = Y (Sa(r) x Sals)). (2.2)

rs€E(T)

V. R. Kulli [15] motivated by above indices and described some new topological polyno-
mials and defined the general fiftif; -Zagreb polynomial and the general fifiti,-Zagreb
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FIGURE 4. Second type of Dominating David Derived graph(2).

polynomial of a molecular graplfi as:

MIG(T,2) = 3 alSe(I+saln”,
rs€E(T)

2. 3)
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FIGURE 5. Third type of Dominating David Derived grapbs(2).

M{Gs(Y,x)= Y alSexSel)”, 2. 4)
rseE(T)
The fifth M, and M, Zagreb polynomials of a graph are defined as:
MG5(Y,x)= Y alSa+Sel) (2. 5)
rs€E(T)
MyG(T, z) Z 2(Sa(r)x5a(s)) (2. 6)
rs€E(T)
The fifth H M, and H M, Zagreb polynomials of graph are defined as:
HM\G5(Y,z) = > alSet S ()* (2.7)
rseE(T)
HMGs(Y,2) = Y alSer)xSa()”, (2. 8)
rs€E(T)
3. RESULTS

We have study the new topological indices described by V. R. Kulli named as fifth M-
Zagreb indices, fifth M-Zagreb polynomials and, — Zagreb index and give closed for-
mulae of these indices for dominating david derived graphs. Haidalk. studied degree
based topological indices for various graphs [1]. For further study of topological indices of
various graph families see, [1, 2, 3, 4, 5, 6, 8, 12, 13, 14, 16, 17, 18, 19, 23]. For the basic
notations and definitions, see [7, 20, 24].

3.1. Results for First Type of Dominating David Derived graphs. In this section, we
calculate degree-based topological indices of the dimendgionfirst type of Dominating
David Derived graphs. In the coming theorems, we compute M-Zagreb indices and poly-
nomials.

Corresponding the above indices, we are going to compute general fifth M-Zagreb polyno-
mials for first type of Dominating David Derived gragh ().
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Theorem 2.1.1. Let T = D, (t) be the first type of Dominating David Derived graph,
then general fifth M-Zagreb polynomials of first and second type is equal to

M{Gs(T1,2) = 4tz'" +4(t — 1) + 4™ 4+ 2(t + 1)2'® + 4(4t — 3)2" +
4t — 1)z + 40t — Da?" + (982 — Tt + 3)a?" + 42" +4(¢
—1)2*" 4t — 1)(9t — 8)a®" 4 4(t — 1)z +8(t — 1)2*" +
At — 1)z +4(t — D)a®" +4(t — 1)(9t — 10)2"",

MSGs(Yr,2) = 4t +4(t — 1)2%" + 4625 + 427 +2(t — 1)2®" + 8(t — 1)
2 43t — 2)2" +4(t — 1)z 4+ (982 — Tt + 3)2'Y" 4+ 4(t
—1)225" 442132 L4t — 1)+ 4t — 1) (9t — 8) ™ + 4t
—1)2'%" 4t — D)2 + 4t — D' +4(t — 1)z 44t —
1)(9t — 10)x224".

+4
+4

Proof. We get the outcome with the edge patrtition in Table 1.
It follows from (1.3),

(S, Ss) Number of edges (S, Ss) Number of edges$
wherers € E(T11) wherers € E(T)
(6,6) 4t (11,11) 92 — Tt +3
(6,11) 4t (11,12) 4
(6,12) 4 (11,13) 4t — 4
(6,14) 4t —4 (11,14) 36t2 — 68t + 32
(7,9) 4t — 4 (11,16) 4t — 4
(7,12) 4t — 4 (12,14) 4t — 4
(8,11) 12t — 8 (13,14) 4t — 4
(8,13) 4t — 4 (13,16) 4t — 4
(9,9) 2t — 2 (14,14) 4t — 4
(9,14) 4t —4 (14,16) 36t2 — 76t + 40

TABLE 1. Edge partition of first type of Dominating David Derived
graph (O1(t)) based on sum of degrees of end vertices of each edge.

M{Gs5(Yq,7) = z 2(Sa(M+Sa(s)®
rs€B(T1)
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MfG5(T1,CE) =

2 FO" | By (71 (1))] 4+ a O By (T (1))| + 2 6H12 | By (11 (2)))
+z Y B (T (1) + 2T Es (1 (8)] + 2727 | B (T1(8))
| + PSRN |E7(YT1(t))| + (813" |Es(T1(8))| + 2OF9)° |Eo (Y (t
NI+ 20T By (Y1(8)] + 2 By (01(8))] 4 2127
Era(Y1(6)] + 27 By (Y1) + 2 B (14(1))| +
MO By (01(8)] + 227 | Eyg(T1.(8))] + 23" [ Brq(
Y1 ()] + 2O B (Y1 (6)] + 2 [Bro (Y1 (1) +
2410 | B (T1(1))]

2(O+0)" (4f) 4 E+HID” (44) 1 pO6F12° (g) 4 2 EHID" gy g) ¢
T (4t — 4) + 27D (4 — 4) 4 2B (121 — 8) 4 (B
(4t — 4) + 2O (2t — 2) 4 2O (4t — 4) 4 LD (92 — 7
t43) + 2D (4) 4 2" (41 — 4) 4 (D" (3642 — 68t
+32) + M0 (4t — 4) 4 2O2HID" (4 — 4) 4 2BHD” (41 — 4)
(B0 (4 — 4) 4 (4D (g — 4) 4 419" (3612 — 761 +
40),

By doing some calculations, we get

— MfG5(T1,.’L‘)

Also from (1.4),

= 4" At — D)2 + 4t + 20t 4+ 1) + 44t — 3)
2P 4t — 1)x® 4t — 1) + (982 — Tt + 3)2®* + 4t
2B 4t — 1D)a® + 4t — 1)(9t — 8)x®" +4(t — 1)2>%"
+8(t — 1)z®™ +4(t — Da®" +4(t — 1)2®" +4(t — 1)(9t —
10)230",

M3G5(Yq,x) = Z £(Sc(r)xSa(s)”
rs€E(T1)
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M§Gs(Y1,2) = 2O B (T1(t)] + 2O | By(Y1(1))] + 2127 [EBs(T1 (1))
+a O By (T1(8)] + 2T Es (T1(1))| + 272 | B (T1(2))
|+ 2® B (Y1 (1))] + 27| Eg(T1())] + 29 | B (T1 (¢
)|+ 2@ By (1 ()] + 2 B (Y (1)) + 202 B
12(T1 ()] + I By (Y1 ()] + M By (Y ()] +
$(11X16)“|E15(T1(t>)| + x(12><14)a‘E16(T1(t>)| + x(13><14)a|E17(T
1(1))] 4+ 20O Eyg (T (8))] + 2 | Brg (11 ()] + 24719
|E20(T1(2))],

= 26%6)" (4g) 4 2O (4) 4 O (4) 4 HOD" (g5 _ g) 4
2T (45 — 4) 4 271" (4 — 4) 4 2B (124 — 8) 4 (X139
(4t — 4) + 2" (2t — 2) + 2D (4 — 4) 4+ D (92 — 7
t43) 4+ 2D (g) 4 01X (g g4y 4 011D (3642 _ 6y
32) + 20110 (4 4y 4 02X1D% (g _ 4y 4 p(13x10" (g4 _ 4)
2310 (41 — 4) 4 g OPD" (4 — 4) 4 £ (14X10" (3642 — 76t +
40),

By making some calculations, we get

— MSGs(Ti,z) = 4t +4(t — 1) + 425" + 427 420t — 1)2®" + 8(¢
—1)2®*" + 4(3t — 2)2®"
+4(t — 1)x% 4 (982 — 7t + 3)2®" + 4t — 1)2'%" +4
2B 4t — )™ 44t — 1) (9t — 8)z 4+ 4(t — 1)21”
+4(t — 1)zt 44t — )28 F 4t — )2 4 4(t — 1)(9¢

—10)z224",

Corresponding the above indices, we are going to compute fifth M-Zagreb polynomials
for first type of Dominating David Derived graph; ().
Theorem 2.1.2. Let T; = D;(t) be the first type of Dominating David Derived graph,
then fifth M-Zagreb polynomials of first and second type is equal to

MGs5(Y1,z) = 4tz'? +4(t — 1)x'® 4+ 4ta'™ + 20t + 1)2'® + 4(4t — 3)2' + 4(¢
—1)a?® 4 4(t — 1) + (92 — 7t + 3)2* + 4t + 4(t — 1)2**
+4(t —1)(9t — 8)2% +4(t — 1)2*® +8(t — 1)a®" + 4(t — 1)2*®
+4(t — 1)2® + 4(t — 1)(9t — 10)2%°,
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MyGs(Y1,2) = 4ta30 +4(t — 1)2% + 46250 + 427 + 2(t — 1) +8(¢t — 1)2®* +
4(3t — 2)2® + 4(t — )% + (9% — 7t 4+ 3)21% + 4(t — 1)226 +
4132 4t — D)™ 4t — 1)(9t — 8)a™™ +4(t — 1)2'%® + 4(¢
—D)a' 44t — )2 +4(t — )2 + 4(¢t — 1)(9t — 10)2**,

Proof. We get the outcome with the edge partition in Table 1. It follows f(dm),

MG5(Yq1,2) = Z 28a(r)+5c(s))
rs€E(T1)

MiG5(T1,z) = m(6+6)|E1(T1(t))| + x(6+11)|E2(T1(t))\ + x(6+12)\E3(T1(t))| +
x(6+14)|E4(T1(t))\ + x(7+9)|E5(T1(t))\ + x(7+12)\E6(T1(t))| +
x(8+11)|E7(T1(t))\ + CC(8+13)|E8(T1(15))| + $(9+9)\E9(T1(t))| +

2O B1o(Y1 (1)) + x| By (T (8)] 4+ 22 By (T4 (¢)

)‘ + .’L'(11+13)|E13 Tl | + ZC(11+14)|E14( (t))‘ + .’I](11+16)|E15(
Y1 ()] + 202 Eyg(T1(1)] + 23| By (Y1 (8)] + 250
|Ers(Y1(2)] + 2 Eyg(T1(1))] + 2419 | Bao (Y1(1))),

= 260 (4p) 4 26TV (45) 1 2 6F12) (4) 4 O+ (gp — g) 4 (T+9)(
At —4) + 272 (4t — 4) + 28D (128 — 8) 4 2BF) (41 — 4) +
2O (2t — 2) + 2OV (4t — 4) + 21D (912 — Tt 4 3) + (4)
p(11+12) +x(11+13)(4t )+I(11+14 (36152 68t + 32) 4 p(11+16)
(4t — 4) + 221D (g — 4) 4 20319 gy 4) 4 (13410 (g4 4 4
w9 (4t — 4) 4 20419 (361 — 76t + 40),

By doing some calculations, we get

= M,G5(T1,2) = 4tz'?+ 4( Da® 4 4t + 2(t + 1)2'® + 4(4t — 3)2' +4
(t — 1)z +4(t — 1)a® + (9t — 7t + 3)2?% + 4t + 4(t — 1
a2 £ At — 1) (9t — 8)x + 4(t — 1)a?® 4+ 8(t — 1)2*" + 4(t —
Da?® 4+ 4(t — 1)2% + 4(t — 1)(9t — 10)2>°

Also from (1.6),

M>G5(Yq,7) = Z 2(8c(r)xSa(s))
rs€E(Y1)
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MyG5(Yr,z) = 2B (Y1(t)] + 2| By (L1 (8))] + 212 | Bs(T1(8)] +
2O B (01 ()] + 2T B (Y1 (8))] + 27| Eg (Y1 (1)) +
e B (T4 (8)] + & | By (T1(8))] + 20V | By (Y1(1))] +
2@ By (T1(8)] + 2By (T1(8))] + 20| By (T (1)

)| + 2By (11 (8)] + 20 B (T1(1))] 4+ 29 | By (
Y1(8)] + 22| By (Y1 ()] + 2" By (T4 (2))] 4 21510
|E1s(Y1(t)] + 2 B (Y1 (1))] + a1 By (T1(1))],

— $(6X6)(4t) —I—x(6><11)(4t) —|—x(6><12)(4)—|—x(6><14)(4t—4) +x(7><9)
(4t — 4) + 27D (4t — 4) + 25D (12t - 8) + 21 (4t — 4) +
202t — 2) 4+ 2 (4t — 4) + (D (942 — 71 + 3) +
202 (4) 4 g0 (4 — 4) 4 2T (3612 — 68t 4 32) +
x(11><16)(4t —4) +x(12X14)(4t —4) +x(13X14)(4t —4) 4+ (13x16)
(4t — 4) + 20D (4t — 4) 4 2919 (3612 — 76t + 40),

By making some calculations, we get

:>M2G5(T17:1;) = 4t$36+4(t—1)3}‘63+4tx66+4x72+2( ) 81+8( 1)
PP A3 — 2)288 + 4t — 130 4 (982 — Tt + 3)2'5 4 A(t
—1)2'20 4215 4 4t — 1)z At - 1)(9t - 8)a™™ 4 4(

— 1)z 4 4(t — 1)z 70 4 4(t — )22 4 4(¢t — 1) + 4(¢
—1)(9t — 10)z%**.

| 0

Theorem 2.1.3.Let T; = D, (t) be the first type of Dominating David Derived graph,
then hyper fifth M-Zagreb polynomials of first and second type is equal to

HM1G5(T1,J)) — 4t($144 + x289) + (4t _ 4)(.%‘256 + 37361 + .1‘400 + x441 + 1‘529 +
l‘576 + I676 4 2$729 + x784 4 x841) 4 (2t T 2) 324 (12t 8)
2300 4 (912 — Tt 4 3)2™8 4 42°2% + (3612 — 68t + 32)2%% 4 (
36t% — 76t + 40)27%,

HM2G5(T1,33) — 4t($1296 T $4356) T (4t _ 4)(1,3969 4 337056 T .1310816 4 x15876 +
I20449 +I28224 _|_x30976 +2x33124 —|—.Z‘38416 +1,43264) +4x5184
+(2t — 2)2%50 4 (12¢ — 8)2™™* + (9% — Tt + 3) x 21404 14
w2 4 (3617 — 68t + 32)2*°7'% 4 (367 — T6t + 40)z°'™°.

Proof. We get the outcome with the edge partition in Table 1. It follows fi{ar),

HM1G5(T1,x) = Z I(SG(T)JFSG(S))Q'
rs€E(T1)
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HMG5(Y1,2) = a0 By (05 (1)) + 2O T By (1)) + 2O 127 B (14 (1))
+a DY By (T ()] + 2T | B5 (Y1 ()] + 2T | B (T4 (1)
)|+ 2 B (71 (1)) + 2 By (T1.(8)] + 207 | Bg (T,
(£)] + 2O B (T4 (t))] + 2D By (T4 (1)) + 211127
| Era(T1 ()] + 217 By (14(8)) ] + 2D By (T1.(8)] +
w107 B (14 ()] + 212D | B (11 ()] + 20317 By
T ()] + 23O By (T4 (8)] + 247 By (14 (1)) +
2107 By (14(1)),

= 20 (4p) 4 26D (4g) 4 2 (6H12% (4) 4 2 EH1D% (g — 4) 4
2TH% (4t — 4) + 2TH12° (4 — 4) 4+ 2BHD* (12¢ — ) 4 £B+13)°
(4t — 4) + 20T (2t — 2) 4+ 2OHD (4p — 4) 4 2TIHID (92 — 7
4 3) 4+ 227 () 4 (137 (g ) 4 (41D (3642 _ G-t
+32) + 21107 (g1 — 4) 4 202197 (g5 — 4) 4 213107 (4 — 4)
3107 (g — 4) 4 01" (g1 — 4) 4 2144197 (3612 — 761 +
40),

By doing some calculations, we get

S HM1G5(T17Z') _ 4t(x144—|—x289) —|—(4t—4)(x256+x361 —|—$400—|—IE441 +
w529 +$576 +$676 +2.¢L‘729 —|—$784 +;C841) + (2t+ 2)x324
+(12t — 8)x3% + (9t — 7t + 3)2*®* 4 42527 + (361% — 68t
+32)2%%° + (36t% — 76t + 40)2%.

Also from (1.8),

HM§Gs(Yy,0)= > alSe®xSal)?,
rs€E(Y1)
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HMEGs(Ty,0) = 2O By (71 (1)) + 2 By (11 (1)) + 227 By(T4 (¢)
)|+ 2O By (71 ()] + 2T B (Y1 ()] + 27127 | By (
T ()] + 27 By (T ()] + 2137 By (11 (1)) + 2@
| Eo(T1 ()] + 2% | By (T1 ()] + 2D By (14 (1)) +
$(11X12)2|E12(T1(t))| + ;13(11X13)2\E13(T1(t))| + x(11X14)2|E14
(T1(8))] + 2V By (11 (1)) + 212 | By (T4 (1)) + 2
(13X14)2|E17(T1(t))\ +x(13X16)2|E18(T1(t))\ +x(14X14)2|E19(
T4 ()] + 211 B (T4 (1),

_ x(6><6)2(4t) +x(6><11)“(4t)+x(6><12)2(4) +x(6x14)2(4t_4) +
2T (4t — 4) + 227 (41 — 4) + 2D (12t — 8) + &
(8><13)2(4t —4)+ x(9X9)2(2t —2)+ m(9X14)2(4t —4)+ x(11><11)2
(92 — Tt + 3) + a1V (g) 4 U1 (gp 4y 4 (11x1%(
362 — 68t + 32) + 211107 (4 — 4) 4 212X (g4 _g) 4 o
(13><14)2(4t —4) +x(13><16)2(4t —4) +x(14X14)2(4t —4)+
2(14X16)° (3642 _ 76¢ 4 40),

By making some calculations, we get

_— HM2G5(T1,33) — 4t(x1296 +$4356) 4 (4t—4)($3969 +x7056 +x10816 +
x15876 + $20449 4 3:28224 + l‘30976 + 2$33124 T .1338416 4
x43264) 4+ 425184 4 (2t — 2>x6561 + (12t — 8)x7744 + (9t2 _
Tt 4 3)2 64 L 421742 4 (3612 — 68t + 32)2 23716 + (3612
—76t + 40)2°0176,

] g

3.2. Results for Second Type of Dominating David Derived graph.Now, we are calcu-
lating fifth M-Zagreb topological indices of tH€; = Dy (¢), wheret € N for second type
of Dominating David Derived graph.

Theorem 2.2.1. Let Y5 = Dy(t) be the second type of DDD graph, then general fifth
M-Zagreb polynomials of first and second type are equal to

MEGs(Yo,z) = 4tz'? +4(t — D + 4t — )2 + (18t2 — 30t + 14)2'%" + 4
™ 4 42t 4 (4t — 4)2™" + (12t — 8)2'" 4 (4t — 4)2¥" + (4
t— )22 4 (8t — )z + (4t — 4)a??" + 42" + (4t — 4)2>>"
+(3612 — 72t + 36)2%Y" 4 (4t — )x®" + (4 — 4)22%" + 2(4t — 4)
227 4 (4t — D)2 + (4t — 4)2®" + (3612 — 76t + 40)2>"",
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M§Gs(Yo,z) = 4ta®" 4 (4t — 4)a*®" + (4t — 4)2°%" + (1812 — 30t 4+ 14)25"" + 4
t2%" 4 427" 1+ 2(4t — 4)28" + (12t — 8)2® 4 (4t — 4)210" +
(8t — 4)z"" 4 (4t — )z 4 (4t — )20 + 42132 4 (3612 —
72t 4 36)2M10" 4 (4t — )2 4 (4t — 4)2'9" 4 (4t — 4)2'76" 4

(4t — 4)z'8%" 1 (4t — )19 + (4t — 4)22°%" + (3612 — 76t + 40)
224%
X .

Proof. We get the outcome with the edge patrtition in Table 1.
It follows from (1.3),

(S, Ss) Number of edges (Sr, Ss) Number of edges
wherers € E(T5) wherers € E(T5)
(6,6) 4t (10,11) 8t —4
(6,8) 4t — 4 (10,13) 4t — 4
(6,10) 18t2 — 30n + 14 (10, 14) 36t% — 72t + 36
(6,11) 4t (11,12) 4
(6,12) 4 (11,14) 4t — 4
(6,14) 4t — 4 (11,16) 4t — 4
(7,8) 4t — 4 (12,14) 4t — 4
(7,12) 4t — 4 (13,14) 4t — 4
(8,11) 12t — 8 (13,16) 4t — 4
(8,13) 4t — 4 (14,14) 4t — 4
(8,14) 4t — 4 (14,16) 36t2 — 76t + 40

TABLE 2. Edge partition of second type of Dominating David Derived
graph (2(t)) based on sum of degrees of end vertices of each edge.

M{G5(Y2,7) = z 2(Sa(M+Sa(s)®
rs€E(Y2)
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M{G5(Ya,2) = 2B (To(t)] + a8 |Ey(Ta(t))] + 210" | B3 (To ()] +
2O By (o (8))] + 2O | Bs (Yo (1))] + 27 | Eg(Ta(1))]
+a T B (o (1) ] + 27127 | Eg (T2 (1)) + 2T [Eg (To(#))
|+ 2CT B (Ta(1)] + 2 B (o (8)] + 2107 Erg(
Yo (t))] + 2O B (To(8))] + 2O B (Ta(1)] +
B (o (1)) + MY B (To(4))| + 219" [Err (T
()] + 2P By (o (1)) + &M B (Yo (1)) + 28+
|E20(Ta(t))| + 2D Byy (Yo (1)) + 210" Ega(Ta (1)),

= 2O+ (41) + 2O+ (4 — 4) 4 610" (1842 — 30t + 14) +
2OV (41) 4 2EF12% (4) 4 2 OHD (4 — 4) 4+ 2T (41 — 4) +
2 TH2 (4t — 4) 4+ 2D (124 — 8) + 2B (4t — 4) 4 £EF°
(4t — 4) + 210D (8 — 4) 4 21017 (41 — 4) 4 LAOHID" (3642
—72t + 36) + (4)zM 1D 4 gD (g gy 4 (10" (g4 _ )
+2(12HD7 (4 — 4) 4 (B3O (47 — 4) 4 G (B3H10" (4g — 1) 4
g MFID" (4p — 4y 4 21419 (3612 — 76t + 40),

By doing some calculations, we get

— MG5(YTe,z) = 4tx'?" +4(t— 1) +4(t — 1)z 4+ (182 — 30t + 14)2'"
+4tzt™ 4 42™ 4 (4t — 4)2" 4 (12t — 8)2'” + (4t — 4)
220 4 (4t — )2 4 (8t — D)2 4 (4t — 4)2? + 42" +
(4t — )x®" + (3612 — 72t + 36)x*4" + (4t — 4)2>" + (4t —
4)22" £ 2(4t — )x¥" + (4t — 4)2®" + (4t — 4)2®" + (3612
—76t 4 40)z°0".

Also from (1.4),

M3G5(Yq,x) = Z 2(Sc(r)xSa(s)”
rs€E(T1)
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M§Gs(Y1,2) = 2O B (Ta(t)| + 2O [By(Ta(t))| + 2107 | E3(Ya(t))] +
2O By (To(8))] + 2O | B5 (To ()] + 2O Eg(To(t))]
+a T B (Yo ()] + 22| Eg (Yo (1))| + 2® M | B (T2 ()
|+ 2® 3| By (Ta(8))] + 2 | Eyy (Ta ()] + 210D Byy(
Yo(t)] + 21O Byg (Yo ()] + 21O [ By (Ya(t))] +
$(11X12)“|E15(T2(t>)| + .’L‘(11X14)H‘E16(T2(t>)| + x(llxlﬁ)a|E17(T2
()] + 202 Big (Lo ()] + a3 | Erg(To(t))| + 213¥16)°
|Eao(Ta(t)] + MM By (To(t))| + 219" | Exy (Ya(2))],

= 20O (41) 4 208" (4 — 4) 4 (<10 (1842 — 30t + 14) +
2OV (4g) 4 2O (4) 4 2OV (g — 4) 4 (TS (41 — 4) +
(T2 (4 — 4) 4+ 2D (12t — 8) 4 21" (4t — 4) 4 £(BX1°
(4t — 4) + 20O (8t — 4) 4 20O (4t — 4) 4 0O (364
—72t 4 36) + (4)z 11127 AN gy gy 4 (X0 (g g)
+x(12X14)a(4t Y +x(13X14)a(4t 4+ x(13><16)“(4t 4+
w0 (4t — 4) + 219 (361% — 76t 4 40),

By making some calculations, we get

— MIG5(Y1,z) = 4t + (4t — 4)2*®" + (4t — 4)2°%" 4 (18t2 — 30t + 14)2%"
+4t2%5" 4 427" £ 2(4t — 4)25 + (12t — 8)2®" + (4t — 4)
x104“ + (8t _ 4)56110“ + (4t _ 4)1,112“ + (4t _ 4)1,130“ +4
232" 4 (3612 — 72t + 36)210" + (4t — 4)2"Y + (4t — 4)
208" (4t — 4)2'T0" 4 (4t — 4)218" 4 (4t — 4)210" 4 (4t
—4)2*%" 4 (36t — 76t + 40)z”**".

| 0

Corresponding the above indices, we are going to compute fifth M-Zagreb polynomials
for second type of Dominating David Derived graph(t).
Theorem 2.2.2.Let Y5 = Dy(t) be the second type of DDD graph, then fifth M-Zagreb
polynomials of first and second type are equal to

M{Gs(Yo,x) = 4tz'? +4(t — D)a™ +4(t — 1) + (18t% — 30t 4 14)2'0 + 4t2'7
+428 4 (4t — D)2’ + (12t — 8)2'? + (4t — 4)2%° + (4t — 4)z*!
+(8t — 4)2®t + (4t — 4)2* + 427 + (4t — 4)2®® + (3612 — T2t +
36)2%t + (4t — 4)x® 4 (4t — 4)2®0 + 2(4t — 4)2®" + (4t — 4)2*8
+(4t — 4)2* + (36t% — 76t + 40)z*,
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MyGs(Yo,z) = 4t + (4t — 4)z™® + (4t — 4)2%C + (18¢2 — 30t + 14)2%° + 4¢2%6
+427 4 2(4t — 4)2®* + (12t — 8)2™ + (4t — 4)2'%* + (8t — 4)
o110 4 (4t — 4)xt? 4 (4t — 4)230 + 42132 1 (3612 — T2t 4 36)
M0 (4t — 4)2 + (4t — 4)208 + (4t — 4)2'6 + (4t — 4)2'8?
(4t — 4)2'9 4 (4 — 4)22%8 4 (36t% — 76t + 40)x?*4.

Proof. We get the outcome with the edge partition in Table 2. It follows f(dm),

MGs(Yy,2)= > alFem+sel),
rs€E(Y2)

MG5(Yo,z) = 2O By (To(t)| + 2| By(Ta ()] + 20| B(To(1)] +
oI Ey(Yo ()| + 2 T2 Es (o ()] + 257 | Eg(Ta(8))] +
2T B (Yo ()] + 2T Eg (Ya(1))] + Y| Eg(Ya(t))] +
2T By (To(1)] + a® T By (Ta(1)] + 20 | By (Yot
NI+ 20T B (To(1)] + 21O B (Ya(8)] + 22| Eys
(Yo(t)] + M Eyg (o (t))] + 21O [Byr (o (1)) + 20219
|Ers(Yao(t))] + 23 Eyg (o (1)) + 2319 | Eao (T2 ()| +
eI By (Yo (8))] + 2119 By (To (1)),

= 29 (4p) 4 2648 (4 — 4) + 2610 (1842 — 30t + 14) + 26+
4t) 4+ 2612 (4) 4+ 2O (4 — 4) + 2T (4t — 4) + 271D (41 —
4) + 2B (12¢ - 8) 4 2B (4f — 4) 4 2BHD (41 — 4) 4 LOOHID
(8t — 4) + 2101 (4t — 4) + 210FID (3612 — 72t + 36) + (4)x(H1H12)
D (g1 4y 4 g1 gy gy 4 (2010 gy _ g) 4 5 (13+19)
(4t — 4) + 21310 (4 — 4) 4 14D (41 — 4) 4 214410 (3642 —
76t + 40),

By doing some calculations, we get

= M{G5(Yo,z) = 4ta'? +4(t— )" +4(t — 1)z" + (18* — 30t + 14)2'° + 4
tal 4+ 4x® 4 (4t — )2t + (12t — 8)2'® + (4t — 4)20 + (4t
—4) 2 + (8t — 4)x®t + (4t — 4)2*? 4 427 4 (4t — )z + (
36t2 — 72t 4+ 36)x>* 4 (4t — 4)2%° + (4t — 4)2¥0 + 2(4t — 4)
227 4 (4t — 4)2?8 + (4t — 4)2% + (36t% —
76t + 40)x30.

Also from (1.6),

MyG5(Ya,x) = Z 2(8c(r)xSa(s))
rs€E(Y2)
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MyGs(Ta,x) = 2@ O|Ey (Ta(t)] + 2B (Ta(t)] + 2OV B5(Ta (1) +
OBy (T ()] + 22 B (T ()] + 2 Eo (Yo (1)) +
(PO Br (To(t))] + 2 | Bs(Ta ()| + 25V B (Yo (1)) +
eI Bro(To(0)| + & | By (To ()] + 2O | Bra(T2 (1))
+$(10X13)‘E13(T2(t))| + $(10X14)‘E14(T2(t))| + $(11X12)‘E15(
Ta(t))] + 2 B (Ta(t))] + 2D By (Ta(t))] + 212
| Ers (T2(8))] + a2 By (Ta(t))] + a4 By (Ta(t))] +
eI | By (Yo (8))] + 219 | Eaa (Yo (8))],

= 2O (4t) + 25 (4t — 4) + 210 (18¢% — 30t 4 14) 4 261V
(4t) + 212 (4) 4 2O (4t — 4) + 27O (4t — 4) + (12 (4
—4) + 2® (12 — 8) + I (4t — 4) + 2D (4t — 4) +
20O (8t — 4) 4+ 200 (4 — 4) + 2101 (3612 — 72t + 36) +
(4)1,(11><12) Jrzlc(l1x14)(4t —4) + x(11><16)(4t —4) + :c(12X14)(4t .
4) + 23 (41 — 4) 4 (13316 (4 — 4) 4 (1D (4 — 4) 4
a(1X10) (361 — 76t + 40),

By making some calculations, we get

= MyG5(YTo,z) = 4t + (4t — 4)2™® + (4t — 4)2°C + (18t% — 30t + 14)2° 44
% 4 427 4 2(4t — 4)2® 4 (12t — 8)2®® 4 (4t — 4)21% 4 (
8t — 4)z™0 (4t — 4)z™? + (4t — 4)2"0 + 422 + (3612 —
72t + 36)xM0 + (4t — )2 + (4t — 4)2'%® + (4t — 4)2'™0
+(4t — 4)x'82 4 (4t — 4)210 4 (4t — 4)2°8 4 (3617 — 76t +
40)x?%4,

Theorem 2.2.3.Let Ty = Dy(t) be the second type of DDD graph, then hyper fifth
M-Zagreb polynomials of first and second type are equal to

HM,G5(Yo,x) = 4ta™* + (4t — 4)2'95 + (4t — 4)2?2° + (1812 — 30t + 14)2%5¢ +
4t 4 423 4 (4t — 4)23% + (12t — 8)2®5! + (4t — 4)2*%0 +
(4t — )™ + (8t — 4)x* + (4t — 4)2*8* + 442720 + (3612 —
72t + 36)2°70 + (4t — 4)2%%° + (4t — 4)2%7C + 2(4t — 4)2™ 4 (
4t — 4)x™ 4 (4t — 4)2®M + (36t — 76t + 40)27,
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HMyGs5(Yo,z) = 4tx'2% 4 (4t — 4)2230 4 (4t — 4)2®1% + (1812 — 30t + 14)
23000 4 414356 4 45184 4 94t — 4)270% 4 (12t — 8)z ™™ 4 (
At — 4)3610816 + (8t — 4)3:12100 + (4t — 4);1012544 + (4t — 4)m16900
+421 ™24 (3612 — 72t 4 36) 219500 - (4t — 4)2Z7I6 4 (4t — 4)
3228224 + (4t _ 4)1,30976 4 (4t _ 4)3333124 4 (4t _ 4)3;38416 4 (4t
—4)z*326% 1 (3612 — 76t + 40)x>017,

Proof. We get the outcome with the edge partition in Table 2. It follows fi{ar),

HM1G5(T2,m) = Z x(SG(T’)+SG(s))2.
rs€E(Ty)

HM,G5(Ya,2) = a0 | By(Ta(t))] + a7 | By(Ta (1)) + 2 HO By (T2 (1))
2D | By (T ()] + 217 | B (Yo (8))| + 26197 | B (To(
)] + 2T B (Yo (1)) + 2727 By (Ta (1)) + 2 SHD By
Ta(1))] + 2D | B (Ta(t))] + 29| By (Yo (t))] +
20D | By (T ()] 4 2037 | By (Yo (8)] + 2007 By 4
Yo (t))] + 21D | Bys(To ()] + 297 | By (T2 (1)] +
2 (MH16% | B (T ()] 4 227 | By (Yo (1)] + 237 Eyg(
Ta(8))] + 231 Bag (Yo (2))] + M7 | By (Yo (1)] +
2197 | By (1o (1)),

= 2610% (4¢) 4 268 (4t — 4) 4+ 26107 (18¢2 — 30 + 14) +

2OFID? (44) 4 2 (6F127 () 4 26197 (g — 4) 4 2T+ (4¢ — 4)
o THD% (44 — 4) + 2T (12 — 8) 4+ 2B+ (4t — 4) +
2D gy — 4) 4 200D (8 — 4) 4 (10H19)7 gy g) 4
20+ (3642 _ 704 1 36) + (4)z(11H12” 4 p(11HD% (g4 _ 4
(6% (g — g) 4 pU2FD% (g ) 4 pI3F1D% gy g 4
23116 (g4 — 4) 4 (I (gp  4) 4 p(14H10% (3642 — 76¢ +
40),
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By doing some calculations, we get

= HMG5(Yq,2) = 4ta'™ 4 (4t — 4)2'% + (4t — 4)2®* + (18t — 30t + 14)
2255 4 4?9 4 4232 4 (4t — 4)23% + (12t — 8)2%! 4 (4t
—4)21%0 4 (4t — 4)x* + (8t — 4)x™ + (4t — 4)2*¥ + 4t
2529 4 (3612 — 72t + 36)2°7C + (4t — 4)2%%° + (4t — 4)2°7C
+2(4t — 4)x™ + (4t — 4)z™* + (4t — 4)23 + (3612 — 76
t +40)2%%,

Also from (1.8),

HMEG (o) = 3 alSe®xSa),
rs€E(Y2)

HMyG5(Ya,2) = a7 By (1a(1))] + 2| By(To(t)] + 210 B3 (To (1))
+a O By (To ()] + 2D | By (Yo (t))] + 2D | B (Yo
1)) + 2T By (1o(1))] + T2 By (To(8))] + 2107 By (
Ta(t))] + 2% By (Ta(t))] + 217 [ Eyy (Yo (t))] +
z(10X11)2|E12(T2(t))| +x(1OX13)2\E13(T2(t))| +x(10X14)2|E14(
Ta(t))] + 21D By (Yo ()] + 20D By (To (1)) +
Z,(11><16)2|E17(T2(t))| +x(12X14)2\E18(T2(t))| +x(13X14)2|E19(
Ta(t))] + 21310% | Eog (Yo (1))| + a0 By (To (1)) +
20" Boy (1o (2))],

= 2667 (4p) 4+ 268 (4¢ — 4) + 2 E10 (1842 — 30t + 14) +
1,(6><11)2(4t) + x(6><12)2(4) +x(6><14)2(4t —4) + I(7><8)2(4t —4)
(T2 (4t — ) 4 2D (12t — 8) 4 2137 (4 — 4) +

2

:L'(8><14)2(4t _ 4) + I(10X11)2 (8t _ 4) + I(10X13) (4t — 4) +

2(10X19% (3642 794 4 36) 4 (4)p(11X1D* 4 (X1 (g4 4y 4

$(11><16)2(4t —4) +x(12X14)2(4t —4) —|—x(13X14)2(4t —4)+
2310 (44 — 4) 4 (A0 (4 — 4) 4 2(19¥19° (3612 — 761 +
40),
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By making some calculations, we get

— HMG5(Y1,z) = 4tz'?% 4 (4t — 4)2?3% 4 (4t — 4)2313 + (182 — 30t 4 14
)&3000 - 4424356 425184 4 2(4¢ — 4)279%¢ 4 (12t - 8)
1,7744 4 (4t o 4)1,10816 4 (St o 4)1,12100 4 (4t o 4)1,12544 +
(4t — 4)210990 4 4217424 1 (3612 — 72t + 36)2199%0 4 (4t —
4)3323716 + (4t _ 4)x28224 + (4t — 4)$30976 + (4t — 4)
233124 (4t _ 4)x38416 + (4t — 4>$43264 + (36752 — 76t +
40)3350176'

g U

3.3. Results for Third Type of Dominating David Derived Network. In this section, we

calculate degree-based topological indices of the dimendimnthird type of Dominating

David Derived graphs. In the coming theorems, we compute M-polynomials.

Theorem 2.3.1.Let T35 = Ds(t) be the third type of DDD graph, then general fifth M-

Zagreb polynomials of first and second type are equal to

M{G5(Y3,z) Azt 4 8(2t — 1)x™® 4 4(9t? — 10t + 3)2?0* + (4t — 4)2*2* + 8
tx?4 £ 12(t — 1)220% 4 4(9t% — 14t + 3)2?8® + (4t + 4)2°°* + (4t
—4)(9t — 10)232*,

MEGs (Y3, ) 4ta®5 4 (4t + 4)2™ + (12t — 12)2507 + (4t — 4)23 4 (3612 —
44t +16)2%% 4 (4t — 4)2'12* 4 St 4 (4t — 4)2"00 4 (8t —
8)x1%8 1 (3612 — 60t 4 16)2'9%* 4 (4t — 4)2'9%* 4 (361% — 76t
+40)z>24¢,

Proof. We get the outcome with the edge patrtition in Table 3.

It follows from (1.3),

(S, Ss) Number of edges (S, Ss) Number of edges

wherers € E(Y3) wherers € E(T3)
(6,6) 4t (12,12) 8t

(6,12) 4t + 4 (12,14) 8t —8

(6,14) 4t —4 (12,16) 36t2 — 60t + 16

(8,10) 12t — 12 (14, 14) 4t — 4

(8,12) 36t2 — 44t + 16 (14, 16) 4t + 4

(8,14) 4t —4 (16, 16) 361> — 76t + 40

(10, 16) 4t — 4

TABLE 3. Edge partition of third type of Dominating David Derived
graph (D5(t)) based on sum of degrees of end vertices of each edge.

MfG5(T3717)

I alSerseEn”,

rs€E(T3)
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M{Gs5(Ys,z) = a0 By (Ts(t))| + a2 | Ey(Ys(t))| + 25T | B3 (L5 (1))
+a SO By (Ts(1)] + a® T2 Es (T3 (t))] + 28" | Bg (Ts(t
NI+ 20O Er (Y(8))] + 2212 | B (s ()] + 2127 | By
(Ys(t))] + 221" | By (s (6))] + 27 [ B (Ys(8))] +
w17 By (Y(8))] + 21019 | Bya (s (1)),

= 20" (41) 4 261D (4t 4 4) 4 2T (41 — 4) 4+ 2BHO" (124

—12) 4+ 212" (3612 — 44t 4 16) 4+ z TV (41 — 4) 4 £(10+10)"
(4t — 4) + p(12+12)° (8%) + x(12+14)a(8t —8)+ x(12+16)a(36t2 _
60t + 16) + 2M4H1D” (4 — 4) 4 2(H4F10" (47 4 4) 4 L(16H16)% (3642
—76t + 40),

By doing some calculations, we get

— MtG5(Ys,2) = 4tz'?® +8(2t — 1)x'8 + 4(9t? — 10t + 3)2%° + (4t — 4)z?22
+8tx?4 4 12(t — 1)220% 4 4(9t? — 14t + 3)2 + (4t + 4)
2307 4 (4t — 4)(9t — 10)232.

Also from (1.4),

MEGH(Taa)= Y alSe()xSa
rs€E(T3)

M§Gs(Ys,2) = 2O |By(T5(t))] + 2" | By (Ts(1)] 4+ 2 &M | Es (s (1))
+x O By (T(8)] + 231" B (3 (t))] + &M | e (Ts(t
)| + 21O Er (Ya(t))| + 21212 | By (T3(8))] + 21127 | By
(T3(t))] + z120" | By (Ts(t))] + a0 | By (Ts(t))] +
a0 By (T5(8))] 4 211" Eyg(Ts(8)],
= 20X (44) 4 22" (4t 4 4) 4 £OID" (4 — 4) 4 10" (124
—12) + &2 (3612 — 44t 4 16) + 2V (4 — 4) 4 £(10x10)°
(4t — 4) + 2P (8) 4 (12 (8¢ — 8) + 21210 (3647 —
60t + 16) +x(14><14)“ (4t _ 4) + x(14><16)“(4t +4) + x(lﬁxlﬁ)“(
3612 — 76t 4 40),
By making some calculations, we get
= M3G5(Y3,z) = 4tz®0% + (4t +4)z™* + (12t — 12)2%°% + (4t — 4)2®** + (36
t2 — 44t 4+ 16)2%5 + (4t — 4)z 12 4 St 1 (4t — 4)1000
+(8t — 8)x'98% 4 (361% — 60t + 16)2'9%* + (4t — 4)2'9% 4 (
36t% — 76t + 40)z?24e,

] |
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Theorem 2.3.2.Let T35 = Ds(t) be the third type of DDD graph, then fifth M-Zagreb
polynomials of first and second type are equal to

MiG5(Y3,2) = da'?[t+2(2t — 1)z + (9% — 10t + 3)2® + (t — 1)z'" + 2t
o2 43t — D' + (9t% — 14t + 3)2'0 + (¢t + 1)a'® + (¢ -
1)(9t — 10)2*°],

MyGs5(Ys,2) = 4zt + (t+ 1)z +3(t — 1)z + (t — 1)a®® + (98> — 11t + 4)
2% 4+ (t — 1)z + 2t2%® + (¢ — D2 +2(t — 1)2'2 + (3t — 4)
(3t — 1)2"° 4 (t — 1)2'%% + (¢ — 1)(9¢t — 10)2'*%].

Proof. We get the outcome with the edge partition in Table 3. It follows f(am),

M1G5(T3,ZL’) = Z x(SG(T)JFSG(S)).
rs€E(T3)

MiG5(Ys,2) = @B (Ta(t)] + 2T Ey(Ts(t))] + 2| Es(Ts(2)
)|+ 2SO Ey (T5(t)] + 22 B5(T5(8))] 4+ 2@ | Eg(
Y3(t))| + 20T B (Y5 ()] + 222 | B (Ts(1)] +
w2 | By (Y3(t))| + 219 By (Ts(8))] + 24 | By (
T3(t)] + MO B (T(8))] + 29| Byg(Ta (1)),

= 2O+ (4p) + 2 OF1D (4t 4 4) 4 O+ (4 — 4) + 2B (12¢

—12) + 212 (3612 — 44t + 16) + BT (4 — 4) 4 £(10+16)
(4t — 4) + 21212 (8¢) 4 p(12+14) (8¢ — §) 4 x(12+16) (3642 —
60t + 16) + M4+ (4t — 4) 4 21410 (44 4 4) 4 2(16+16) (36
t2 — 76t + 40),

By doing some calculations, we get

= M1G5(Y3,z) = 4z'[t+2(2t —1)2° + (9¢> — 10t + 3)2® + (¢t — 1)2'* + 2¢
2 4 3(t — D)t + (9t — 14t +3)2'0 + (t+ D' + (¢ -
1)(9t — 10)z*°].

Also from (1.6),

MyG5(Y3,2) = Z 2(8c(r)xSa(s))
rs€E(T3)
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MoGs(Ys,2) = 2 O|E(T3(t))] + 2D | Ey(T5(2))] + 2O [ B5(T5(2))| +

s S0 By (T3(8))| + 22 Es(Ta(8)| + 2 Eo(Ts(1)| +
21099 | B (Ty(t))] + 21212 | By (Y3 (1))] + 22| By (T (t))|
+x(12X16)\E10(T3(t))| 4 p(14x14) |E11(T5(8))| + x(14><16)‘E 2(T3
()] + 218X10| B3 (T5(t))],

= 2O (4) + 2O (4t 4 4) + 2O (41 — 4) + 2E10(12¢ — 12
)+ I(8x12)(36t2 — 44t + 16) + m(8><14)(4t —4) + x(10><16)(4t —4)
+a12A2)(84) 4 212 (8¢ — 8) 4 x(12¥16)(36¢% — 60t 4 16) +
p(14x14) (4t — 4) + 2 (14x16) (4t + 4) + x(16><16)(36t2 — 76t + 40),

By making some calculations, we get

= M>G5(Y3,2) = 42®[t+ (t+1)2% +3(t — D™ + (¢t — 1)a*® + (9> — 11t +
4)x%0 4 (t — 1)z + 26208 (¢t — 1)t 4+ 2(t — 1)2132 4 (
3t —4)(3t — 1)x"% + (£ — 1)2'% + (¢t — 1)(9¢ — 10)2'®®].

| U

Theorem 2.3.3.Let T3 = D3(t) be the third type of Dominating David Derived graph,
then hyper fifth M-Zagreb polynomials of first and second type are equal to

HMG5(Y3,2) = 4z [t + (4t —2)2'0 + (92 — 10t + 3)2®° + (t — 1)z + 2¢
x®32 £ 3(t — )22 + (9t — 14t + 3)2%0 + (¢t + 1)2™5 + (¢t —
1)(9t — 10)2%],

HMG5(Ys,z) = 4tz 4 (4t + 4)2518* + (12t — 12)2%4%° + (4t — 4)27°%¢ + (36
— 44t +16)29216 1 (4t — 4)2125M 4 820736 1 (4 — 4)225600
+(8t — 8)x?*** + (361 — 60t + 16)2°%%%* + (4t — 4)2>*10 + (4¢
+4)250176 1 (3612 — 76t + 40)255%3F,

Proof. We get the outcome with the edge partition in Table 3. It follows f(arf),

HM1G5(T3717) = Z I(SG(T)JFSG(S))Q'
rs€E(Y3)
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HM,G5(Y3,2) =

2 OF By (T3 (8)| + 21D By (T3 (8)| + 2D B3 (T5(1))|
+a 0% By (T4 ()| + 2D By (T3 ()] + 2197 | Bg(T5(
£)] + 2001 B2 (T3 (8)| + 2127127 By (T5(1))| + 212197
Bo(3(1))] + 2 12H19% | By (Y5 (t))] + 204D | By (T3 (1) +
2107 By (T5(2)) ] + 21519 | B3 (T5(8)),

207 (41) + 2617 (4¢ 4 4) 4 2OHD° (41 — 4) 4 £ EHO% (124
—12) + 2127 (3612 — 44t + 16) + 2B (4t — 4) 4 £(10+16)°
(4t — 4) + 202H127(8¢) 4 2 (12H1D% (8¢ — 8) 4 p (124167 (3642 _
60t + 16) + 24107 (4f — 4) 4 2(14H10)% (44 4 4) 4 £ (16+16° (36
t? — 76t + 40),

By doing some calculations, we get

— HM1G5(T3,$)

Also from (1.8),

HMSG5(Ys,2) =

= da" [t + (4t — 2)2"%0 + (987 — 10t + 3)2®¢ + (¢t — 1)2340
+2t232 £ 3(t — 1)2%32 + (9¢2 — 14t + 3)x50 + (¢t + 1)275C
+(t = 1)(9t — 10)2®%].

HMSGs(Ys,2) = Z 2(8c(r)xSa(s))?
rs€E(Ys)

OO By (Ty(8))] + 2127 By (s (1)) + 2O By (Ta(1)
) 4 20 | B, (T3 (1))| + 217 | B (T5(8))| + 27| Bg(
Ys5(t))| + 20010% | By (T5(8)] + 2227 | Bg(Ts(t))| +
$(12X14)2|E9(T3(t))| + g(12x10)° |E10(Y3())] + pA4x1)? | B (
T5(1))] + 2D Bra(T5(2))] + 200007 Byy(Ts(8)],
2 %6 (41) 4 2O6X1D% (4 4 4) 4 21D (4 — 4) 4 &1 (12
t—12) + 2®12° (3612 — 44t + 16) + 217 (4t — 4) +
x(10><16)2(4t —4) + x(12X12)2(8t) + x(12X14)2(8t —8)+ x(12><16)2
(3612 — 60t + 16) + x4 1% (4t — 4) + 21416 (41 4+ 4) 4
2(16X16)° (3642 _ 76¢ 4 40),

By making some calculations, we get

- HM2G5(T3, ZL’)

= 4229 ¢ (4t 4 4)2518 4 (12t — 12)2%400 4 (4t — 4)270%6
+(36t% — 44t +16)x9%16 + (4t — 4)2' 254 1 8229736 1 (4¢
—4)2?%000 1 (8¢ — 8)2*%22* 4 (36t — 60t + 16)2°9%% + (4¢
—4)z3MO 4 (4t + 4)2°017C 4 (361% — T6t + 40)2°736,
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0 0

4, CONCLUSION

Topological index is a numeric quantity which represents the structure of the graph.
Topological indices underlying specific physical and chemical properties of chemical com-
pounds are those which connect.In this article, we computed sum of degree-based indices
for some derived graphs of honeycomb structure. We also computed certain sum of degree-
based polynomials such as fifth M-Zagreb, fifth hyper M-Zagreb, Generalized fifth M-
Zagreb indices for all types of Dominating David Derived graphs. These results are very
useful for researchers working in computer science and chemistry, who encounter honey-
comb graphs. These results can also play a vital part in the determination of the significance
of honeycomb derived graphs. Like certain other topological indices, determining the rep-
resentations of derived graphs like these is an open problem.
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