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Abstract. A molecular graph or a chemical graph is a simpégpk related to the structure
of a chemical compound. In this paper, we introdiheegeneral fifth M-Zagreb indices
and fifth Ms-Zagreb index and their polynomials of a molecgjaph. Also we compute
the general fifthM-Zagreb indices and fifttMs-Zagreb index of PAMAM dendrimer
graphs. Finally, we compute the fiftds-Zagreb polynomial of PAMAM dendrimer
graphs.
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1. Introduction
All graphs considered here are finite, undirectdathaut isolated vertices, loops and
multiple edges. For all further notation and terohagy we refer the reader to [1].

A molecular graph is simple graph related to theucstire of a chemical
compound. Each vertex of this graph representd@n af the molecule and its edge to
the bonds between atoms.

Let S(u) denote the sum of the degrees of all verticeacadit to a verten. We
introduce the general fiftM-Zagreb indices of a molecular graBhas

MfGS(G)=MZE(G)[Ss(L)+ s( Y] MSGS(G)=MZE(G)[S;(L) s(YI" (1)

In [2], Graovac et al. defined fifthl -Zagreb indices as

Mles(G)=MZE(G)[S¢(L)+§(ﬂ, M,G,(G) = )%(L)%(y

WIE(G

We introduce the fifth hyper-M-Zagreb indices as
e (e)= 3 [2(d+ s(¥' Huei(e)= 3 [s() s()T-

We define a new version of third Zagreb indexifh Ms-Zagreb index as
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MSGS(G)=u§G)|%( g- () 2

Corresponding the above indices, windethe Zagreb polynomials as follows:
The general fifthM;-Zagreb polynomial and the general fiftd,-Zagreb
polynomial of a molecular grapgh are defined as
MG Z x0T MG, (G, )= Y x®0I% 3)
wiE(G uJE(G)
The fifth Ml Zagreb polynomial and fifttv,-Zagreb polynomial of a molecular
grath are defined as
= > el M,Gs(G )= > xxI=20,
uE(Q) wOE(G)
The fifth hyper-M;-Zagreb polynomial and fifth hypeM.-Zagreb polynomial
of a molecular grapfs are defined as
HM,G, ( ) Z )gse U+ &( ‘)] HMZGS(G, X)Z Z )gse(u)%(‘ﬂ
wE(G) wE(G)
Recently, some polynomials were stddfor example, in [3,4] and also some
topological indices were studied, for example 516[7,8,9,10,11].

2. PAMAM Dendrimer
We consider the PAMAM dendrimers withgrowth stages, denoted BYD4[n] for every
n=0, see Figure 1[12].
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Figurel: PAMAM dendrimerPD4[n]

Let G be the graph of PAMAM dendrim@&D,[n]. By calculation, we see th&
has 12x2? — 23 vertices and 12%2 — 24 edges. Also the edge partition of the form
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(2,3), (3,4), (3,5), (4,5), (5,5), (5,6) for PAMAMKENdrimerPD[n] based on the degree
sum of neighbors of end vertices of each edgetaimdd, as given in Table 1.

Ss(u) SW\WIEG) (2,3 34 B5 45 65 (5, 6)

Number of edge 3x2" 3x2" 6x2-3 9x2'-6 18xZ"- 9x2"-6

Table 1. Edge partition oPDy[n]

Theorem 1. The general fifttM;-Zagreb index of a PAMAM dendrimer is
MG, (PD[r])=3x2"(5+ 7)+(6x 2- 3 8+( & 2- p 9+( 18 2 )9 1B( >0 2 )6 ¢
Proof: From equation (1) and Table 1, we have

MiG:(Po[)= > [S(9+ ()]
=3x 25+ 27+( 6 2- 38+( 9 2- por( 182 J)ore( x0"2 )6

Corollary 1.1. The fifth M;-Zagreb index of a PAMAM dendrimer is
M,G;(PD[n]) = M;G;( PD[ r]) =444x 2 - 234

Corollary 1.2. The fifth M;-Zagreb index of a PAMAM dendrimer is
HM,G,(PD,[n] = MG, (PD,[n] = 4224x 2" — 2304

Theorem 2. The general fiftiM-Zagreb index of a PAMAM dendrimer is
MG, (PD[r])=3x2"(6"+12)+(6< 2- 318+( & 2- b 20+( 28 2 )9 25( x9"2 )6 ¢
Proof: From equation (1) and Table 1, we have

MiGs(Po[r)= 3 [$(9 sO)
=3x2'6+3x 212+( & 2- $15+( 8 2 6 26( 18 "2 )9 2B( x9"2 ) 6°

Corollary 2.1. The fifth M,-Zagreb index of a PAMAM dendrimer is
M,G,(PD[ 1) = MyG,( PD] r}) =1044x 2 - 570

Corollary 2.2. The fifth M,-Zagreb index of a PAMAM dendrimer is
HM,G, (PD,[n]) = M 2G,(PD,[n]) = 24840x 2" —14100Q

Theorem 3. The fifth Ms-Zagreb index of a PAMAM dendrimer is
MG, (PD,[]) =48x 2" - 24
Proof: From equation (2) and Table 1, we have

MSGS(PDlln]):%G)I%( - s( )
=3x2+3x 2 +(6x 2- 3 4( % 2- p+( 18 2= Joo( 0 2 )
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=48x 2' - 24
Theorem 4. The general fiftiM;-Zagreb polynomial of a PAMAM dendrimer is
MiGy(PD[1], §=3x2 X +3x Z X +(6¢ 2- 3 X +( & 2- X +( 18 2= PX +( » 2 )oX
Proof: From equation (3) and Table 1, we have
Me,(PD]] = 3 X
G

uvJ E|
=3x 2% +3x X" +( 6 2- 3 +( % 2- $x"+( 18 2- px%+( 9 = )ex
Corollary 4.1. The fifth M;-Zagreb polynomial of a PAMAM dendrimer is
M,G(PD[r], ) =3x2" X +3x Z X +(6x 2- 3 R+( &% 2- § X
+(18x 2 - gx+(9x 2 - gx*
Corollary 4.2. The fifth M;-Zagreb polynomial of a PAMAM dendrimer is
HM,G,(PD[n], Y =3x 2" %+ 3x 2 ¥°+( 6¢ 2 - § X'+ ( & 2- § &
+(18>< 2 - 9)x1°°+( ox 2 - me
Theorem 5. The general fifttM,-Zagreb polynomial of a PAMAM dendrimer is
MG, (PD[ 1], Q) =3x2" ¥ +3x 2 X +(6x 2- 3 X7
+(9x 2 - 6)x* +(18¢ 2 - 9x* +( % 2- $x*
Proof: From equation (3) and Table 1, we have
MiG,(PD[H. )= ¥ A3
(9

uvJ Ef

=3x2'x" +3x 2X7 +( 66 2 - 3K +( % 2- B

+(18>< 2 - 9)x25a +( X 2 - wa
Corollary 5.1. The fifth M, —Zagreb polynomial of a PAMAM dendrimer is
M,G,(PD[ 1], X =3x2'x° +3x 2x2+(6x 2= 3x°+( & 2- x®

+(18>< 2 - 9)x25+( x 2 - ()x3°
Corollary 5.2. The fifth hyper-M, —Zagreb polynomial of a PAMAM dendrimer is
HM,G, (PD,[ 1], Y = 3x 2'x* + 3x Zx“+( 6x 2 - §x*+( % 2- $x™

+(18>< 2 - 9)x625+( X 2 - 6)x9°°

Theorem 6. The fifth Ms-Zagreb polynomial of a PAMAM dendrimer is
102



General Fifth M-Zagreb Indices and Fifth M-Zagredydomials of PAMAM
Dendrimers

M.G5(PD[r, X =(6x2" -3 % +(24x 2- 13 x+( 18 2- p

Proof: From Table 1, we have
MG, (PD[. Q= ¥ e

10.

11.

12.

uE(Q)

=3x 2"x + 3x 2‘x+(6x 2 - :))(2+( X 2- 93X
+(18><2‘—9)x°+(9>< 2- Qx
=(6x2 - 3w+ (24« 2- 12x+( 18 2- P
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