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Abstract

Homogeneous dendrimers are described by the aid of ma-
trices F (layer matrix of vertex neighbourhood) and B (layer
matrix of vertex degrees). From the partition in F corres-
ponding to the dendrimer core (p=1) general relations for
binary dendrimers AXE are derived and exemplified as "pa-
per" chemical molecules. The Y-indices constructed on the
ground of the two layer matrices of dendrimers are used in
a compactness criterion.

1. Introduction

As the branching is a natural modality to promote the tri-
dimensionality (by the mean of rotation around the axis joining
two nodes) in branched molecules, trees or corals, this intui-
tive property has gained a special attention in mathematical
chemistry literature [2 - 12]. The branching question was pri-

marily tackled in connection with the structure - property cor-
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relations in alkane - trees. This yielded in scveral graph in-
variants (topological indices), devised with the declared aim

to express the branching (see Eh 8, 13 = 15])-

In a previous paper BE] we proposed a new index, BY, based on
the B matrix (the layer matrix of vertex degrees) which proved

a good ability to describe the molecular branching :

HY(8) « 22X my v 10779 (1)
T

mM=v,8 [1,12]
n,M = [P [this wcrk}
whoera m; 4 are the entries in the F or B matrices and are defi-

nnag ag

ny. s 2 m
i ; % 2

Ky d =T 23
with m, being a property (for fk - the vertex neighbourhood and
for b, — the vertex degrees) of vertices on a shell around the

vartez i, at a given distance, dik;j"q

Very recently a new class of hyperbranched polymers has
attracted the attention of the synthesists as well as the the-
orists. In this regard, a very extensive review was published
by Tomalia et al. ﬁ1]. The so0 called dendrimers can be prepa-
red either by divergent multiplicative growthof a central core
31, 16] or by starting from the periphery and converging in-
ward ﬁo]. Such "starburst" structures are expected to possess
novel properties ﬁo, ", 17].

In this paper we describe the dendritic graphs by the
means of F (layer matrix of vertex neighbourhood) h&] and B
matrices, and on this ground, we propose general formulae for

mono- and di~centric binary dendrimers, AxBy.
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Recursive relatiocns for computing the MY - indices in the case

of homogeneous dendrimers are derived and acompactness crite-

rion for alkanes is proposed.

2. Layer matrices F and B in homogeneous dendrimers

Let's consider a dendrimer (fig.71,a) in which all branching
nodes, A, possess the same degree (k=3) and the endgroups, B,
to be monovalent {and therefore suppressible) groups. The ver-
tex layers (or shells) surround the center(s) succesively, at
the progressive edge - radius,.er. The endgroups, B, are cha-
racterized by the radius of their pattern nodes, A; these last
nodes are to be considered of graph theoretical degree, k=1.
Since a tree possesses either a monocenter or a dicenter [ 19],

the dicentric dendritic graphs (fig.1,b) must be also consi-

dered.
E'g 'B B\ /B B\ /B
B 24 B \E—P‘Af : il
\5‘3 FAL/ ers A/ B~ N 'LgA”z ==
B~ ‘"[ ‘Iﬂ*m. ~B B‘—A—A/\A*A/B

A A ' \ !

3~ "~BB"B B A A 3

B/ \B B/ \B
(a) (b)

Fig.1. Monocentric (a) and dicentric (b) (k=3) dendrimers.

In the layer matrix description, any branching vertex 4,
becomes the center of its own relative partition (see [18]).
Thus, we can write the general formula for the rows (actually

partitions p of the matrices F and B, starting from the center(s)
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to the periphery :

Monocentric dendrimers

F - matrix

=

p€[2,ed/2]
p = ed/2+1
B - matrix
D=1

pef2,ed/2]
v = ed/2+1

1+ Jxi=1)3-3| (3)
i€, edas2+]

k(-1)P2 o i(e-1)32 | ()3
j€[2,ed/2-p+2]  j=ed/2-p+(2x+1)
xe[1, (p-1)]
(k-1)37%| (4)
j=ed/2~-p+2x
%€ [2,p)

K(k=1)847/2=1 | [oyeqyd=(es1) (k_1)3-x|| {59

j=2x J=2%-1
x€1,ed/2) x€[2,ed/2+1]
1k, K232 | k()32 (6)
i€lz,eas2]  jmeas2+1
k(e-1)P2 e, ¥2(k-1)9"2 | (2k-1)(x-1)3"2 |
j€[2,eda/2-p+1]  jmed/2-p+2
(k=130 o)X | eI (7
j=ed/2-p+(2x+1) j=ed/2-p+2x j=ed/2+p
X(—Z[’],(p—ﬂ] xé[E,(p—’l)] X=p

k(e=-1Y2"1 Ll k(e 3-C) o)X
j=2x Jj=2%-1

xe[t,ea/2] x€(2,ed/2)

(x-1)37%] (8)
j=ed+1
x=ed/2+1
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Dicentric dendrimers

F - matrix

B =

136[21 (ed+1 )/2-'1]

p = (ed+1)/2

B - matrix

p=1

p€f2, (ed+1)/2-1]

K(x=1)9"2 | (x-1)3-2] (9)

2 +|
J€[2,(ear1)/2] j=(ed+1)/241

201" 4 [ex-1)3-2 (x=1)3=(x+1)
i€[2,(ed+1)/2-p+1] j=(ed+1)/2-p+2x
xeﬁ,ﬂ
(k-ﬂ)j‘(’m)" ( 10 )

j=(ed+1)/2-p+(2x+1)
x€[1, (p-1)]

2(k_1)(ed-1)/2, l[(k_1)j-_(x+‘i),<k_,!)‘j—(x+‘| )“
j=2x J=2x+1
x€[1,(ed+1)/2] xeft, (ed-1)/2]

1)

k]

2 s"k, KW=1)9"2 | (2k-1)(k-1)3"2
jef2,(ea-1)/2]  j=(easn)/2

(k-1)3-2 € 12)
j=(ed+1)/2+1

2(-1)P" uk, k2(k-1)3"2 | (2k-1)(k-1)3"2,
j€[2,(eas1)/2-p) j€ [(ed+1)/2-p+1]

K(k-1)3-Ge1) 2(k-1)3-(x+1)
d=(ed+1)/2-p+2x j=(ed+1)}/2-p+(2x+1)
x&[1, (p-1)] xe, (p-1)]

(=) d=Ce1)|| (13)
j=(ed+1)/2+p
X=p
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p = (eds1)/2 2(k-1) (84172 L |l | g(r-n)3-0eM)
Jj=2x
xef, (ed-1)/2]

23-1)3 ) g )= | )
J=2x%+1 J=ed+1
xefh(ed—ﬂ)/E] x=(ed+1)/2

The parameter j follows the columns in the B matrix and
since min(jpay)=2 (jpax being the maximal value of j), then
2= j< jpax and the exponent will take only positive integer va-
lues (zero included). For the monocentric dendrimers jp,.=ed/2+p
and for the dicentric ones, jmax=(ed+1)/2+p; ed reffers to %the
edge - diameter of graph.

It is also useful to consider the combinatorial diameter,
cd [9] which counts the nodes in the largest path of graph.
Thus, ed=Zer+i and cd=2cr+2-i, with i=0 for even diameter and
i=1 for odd diameter, respectively, the centroids (a vertex,
in monocentric dendrimers or two vertices and an edge, in di-

centric ones) being taken of when the radius is calculated.

3. General formula for binary dendrimers, AxBy

From the partition, p=1, in the F matrix, corresponding to
the dendrimer core one can derive the general coefficients for

the binary dendrimers, AxEy , keeping in mind that jm=rp+1+zi :

k]
u

X
1 4+ gk(k-ﬂm . 21 (15)

ro+zi

F=C1+2i)=k"% . (x-1) (16)

with z=e —w2i=i and z=c —w~zi=1-i, where e and ¢ denote the edge-
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and combinatorial diameter, respectively. The parameter r counts
the shells around the centroid and it is equivalent to the ge-
neration, G - counter [10, 11].

Table 1 lists the relations for x and y (for k up to 6)

which can be useful in computing some large "paper" molecules.

Table 1. General relations for binary compounds, A_B

X"y

General formulsy
k X ¥

ABle)xe2

2 1+ 2i 4+ 2r ) 2 AxBE
3 5(1-21) p(r+221) 5 5(’l—zi)2(1'+2z:i.) AR
4 2(‘1-7..]'.)5(1'4-zi)_,1 2(2—zi)§(r+zi) AB, .o
s |1/3 [5(’1—zi)2(2r+3zi)_2] 5(‘l—zi);3(21-+3'zi) ABsrin
8 [wzpt-atgimetly] | ppt-aldginal) ABuxio

z2=e—wzi =1 ; ed =2r +1 ; 1 =0 ford = even
g = C=ezi =1-i $ ¢d = 2r + 2 -3 4 4 =1 for d = odd
*) r - reffers here to the ry - the maximal value of r in den-

drimer

Table 2 exemplifies several homogeneous "paper" chemical

dendrimers of general formula :

[AB(chk -(7T+k))]x B(k—E)x+2 (17)

where chk denotes the chemical valence and 7T counts the 7T -
- bonds; B within the square brackets stands for the monovalent
groups (e.g. hydrogen atoms) attached to the inner branching
nodes. The total number of B groups obey the equality :

y = total B = (chk =(TT+k))*x + (k = 2)*+x + 2 =
(chk 7T = 2)sx + 2 (18 )
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Table 2. "Paper" chemical homogencous dendrimers, of general
formula AB(chlc—(fﬂ’—rk))xB(k-E)x#rE : chk - chemical valence,
IT - number of JT-boads, cd - combinatorial diameter; maximum

compactness for 77=0, k = chk; linear for k = 2

2 Formula X
e A 87Tl ea Graph Iy Compactness
k | ehk theoret. (x)
s | _a_
2 2 3 H|O 7 AXB2 S7H2 HER:
10 510t (k=2)
2 3 -N= H.1“4 10 | A B, N, ~H min,linear
xe i unsaturated
2| 4 -C= | 2 10 AxBﬁ C10H2 min.,linear
& unsaturated
a g : ‘
2| 3| == MO | 7L ABS Moty nin.,linear
10 N1OH12 saturated
2f &iphys [SEL0 L @) Aubs Cotig min.,linear
10 C1OH22 saturated
o
313 -Hy | E|O 71 AByia | Vool max,
10 Ne By (k=3)
1 ] T <
2 + | -CHy SR 7 APy 022H46 mean
. 10 Coolling | (k=3)
4 & "?' H1O 7 AxB2x+2 0553108 Mmax.
o Conctlyge | (=4

In saturated wolecules (JT=0), for a given diameter, the
maximal branching is reached with k=chk, whereas linear minimal
branching is obtained when k=2. Thus, a normale-alkane repre-
sents a particular case of dendrimers, so that the general ex-—
pressions (% - 14) for the layer matrices F and B can be easily
written, as in Appendix 1, For comparison, Appendices 2 and 3
give other useful recurrences for the layer matrices in n-al-
kanes {paths), os stated by us, elsewhere [20], on the ground
of the straight-chain symmetry (partitions start from the

periphery, p=1, and run to the center of graph) and the proper-
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ties of ¥ - index (see below).

4, Y - indices in a compactnesscriterion

Based on the above described F and B matrices in dendrimers,

one can easily derive the Y - indices (ef. eq. 1 and 2)

Monocentric dendrimers

ed/2+1 . . ed/2
BY = [ k(k=1)32 o q0"=3 [ o E k(k=1)P~2 .
i=e p=2
ed/2-p+e ) ) .
* [Z k(k-1)372 4 10170 E (k=1)3=(x+1) | 4g1-3
J=2 j=ed/2-p+(2x41)
xef1, (p-1)]
* (k=1)37% » 104‘3] + x(e-1)(ed/2-1)
j=ed/2-p+2x
x€el2,p]
. [E (=1)3-C1) | q97-3 E (k-1)97% . 101"éJ (19 )
j=ex J=2x%-1
x€[1,ed/2] xe[2,ed/241]

ed/2
BY {k * k2 (x-1)9"2 4 10779 & x(1-1)372 101-J] P

j=2 j=ed/2+1

ed/2 ed/2-p+ )
% k(x-1)P"2 . [k + E Ko(k=1)9"2 4 1073 4

j=2
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+ (2k=1)(x=1)3"2 + 1073 4 E k(1) d=0Ge1) | 4p=d
j=ed/2-p+2 J=ed/2-p+(2x+1)
XG[’I,(p—’i)]

+ 20e=1)3"% « 101 4 (k-1)I7X . 10"'3]+
j=ed/2-p+2x j=ed/2+p
xel2, (p-1]] X=p

+ k(x-1)8972=1 [1 + E k(=) 3=C#1)  401-3

j=2x
x€[2,ed/2)
+ E 20k=1)37% w403 4 (o)X 10“’3] ( 20)
j=ax41 J=ed+1
xe[Z,ed/El x=ed/2+1

Dicentric dendrimers

edrt)/2 . _ )
FY = 2 [ k(k-1)3"2 « 10773 4 (x-1)972 .« 10" &4

j=2 j=Ced+1)/2+1
(ed-1)/2 . (ed+1)/2-p+1 4 -
e, 132 . 4013
+ zp _ 2(k-1) [} k(%-1) AQ-% o
= J=

+ ) T L M S o D mo“'J]Jr
j=(ed+1)/2-p+2x J=(ed+1)/2-p+(2x+1)
xe[1,p] x€l, (p-1)]

. aig oy bet)EE [Z (e AN o
j=2x

x€[1, (ed+1)/2]
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+ E (1) 3=+, 10"‘3] (21)

J=2x+1
x€[1,(eas1)/2]
(ed-1)/2 ) . ‘
el b [k £y K2 k-1)3"2 ¢ 10170 4 (2-1)(x-1)372 o
=2 j=(ed+1)/2
4 . . (ed=1)/2
+ 10" 4 e1)d2 10"3] + 2(x-1)P" . [k +
j=(ed+1)/2+1 p=
(ed+1)/2-p _ _ ' .
+) K2(-1)372 4 10" 4 (2Kt (k-1)372 4 1010 4
=2 j=(ed+1)/2-p+1
+ E k(k_q)j-(xﬂ) . 101-d +y 2(1(—1)3"(""’1) 2
j=(ed+1)/2-p+2x j=(ed+1)/2-p+(2x+1)
xef1, (p-1)] xef1, (p-1)]

e 1019 4 QeI 19"'3'] + 2(xan)fed-1/2 [1 .
j=(ed+1)/2+p

x=p
+ E k(=) 341D 4013 E 2313~ | 413
J=2x J=2x+1
xef1,(ed-1)/2] xe[1,(ed-1)/2]
s ()30, 101‘3] (22)
J=ed+1
x=(ed+1)/2

For n-alkanes, recursive relations for computing the Y -
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~ indices, are included in Appendices 1 to 3.

As stated in section 3%, for a given diameter the maximal
branched saturated molecule is the dendrimer with k=chk. It is
now conceivable to consider the maximal branched dendrimer as
the most compact (sec also [9]) among all the molecules of a
given diameter. In other words, such a dendrimer filles better
a spherical space of a given topological diameter.

Thus, a compactness criterion can be constructed by divi-
ding the I - values of a given tree Ey the ¥ - values of the
dendrimer of the same diameter. Since the maximal chk in al-
kanes is four, we propose k=chk=4 for the reference dendrimers.

Table % lists the results for the octane isomers. The or-
dering is given by the compactity parameter, ¥YC, which ranges
in the.(0,1) interval. The Y - values for the corresponding

dendrimers are given as footnotes.

Table %. The compactness criterion, ¥C, in octane isomers

d

e ¢ FY(G) BY(G) ¢

1.53086 16.8395 0.07863

1.55086 17.0595 0.12126

1.55304 17.0835 0.12143

G
SN TR
6 7 /\’/\/\ 1.55286 17.0815 0.12142
/\/k/\



Table 3. {continued)

e

ed [ G FY(G) BY(G) C

5 6 A(\/ 1.55502 17,1054  0.25454
5 6 /K/\r/ 1.57088  17.2797  0.25713
5 8 /[\/J\/ 1.57304 17,3034 0.25749
5 6 /l\]/\/ 1.57484  17.3232  0.25778
5 6 /Yk/ 1.57682  17.3450  0.258105
5 6 M 1459036 17.4995 0.26040
5 6 /\{/\/ 1.50482  17.5430  0.26105
4 5 )\(\ 1.57700 17,3470  0.40615
4 5 /L\rl\ 1.5968 17.5648  0.41125
4 5 /\P\ 1.5986 17.5846  0.41171
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Tabvle %. (continucd)
«

e C G FY(G) BY(G) YCc

4 5 ,/1\\«/’L\\ 1.6112 17.7252 0.41496
4 s /k(\ 1.6166 17.7826  0.41635
4 5 ’/J\\f,,\\\ 1.6184 17.8024 0.41681
3 4 ’/{\\+,, 1.658 18.2380 1.00000

Dendrimers, (ed, FY, BY) :
1, 0.20000, 2.20000 ; 2, 0.92000, 10.12000 ; 3, 1.65800, 18.23%800 ;

4, 3.88280, 42.71080 ; 5, 6.10922, 67.20142 ;
6, 12.78945, 140.68397 ; 7, 19.46983, 214.1681% .

One can see that only one inversion appeared by crossing
from 1 - indices to YC. The less compact was the linear n-oc-
tane whereas the most compact was 2,2,3,3-tetramethyl-butane
(the dicentric dendrimer of cd=4). In this view, in our group,

other compactness criteria are in progress.

Concluding;, the layer matrix description of homogeneous dendri-

mers enables one to “see"

the whole structure by the relative
partition of each of its nodes. From the partition correspon-

ding to the dendrimer core, general relations for computing
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binary dendrimers, AxBy’ where derived. Such relations would
be useful in a group analysis of heterogeneous dendrimers E21].
The proposed YC-compactnesscriterion orders the alkane isomers

vs. the corresponding dendrimers of the same diameter.

Computer programs

Y - indices in octane isomers were calculated with the
GRAPH -08 program (in FORTRAN - 77). The input of molecular
graphs is in a dictionary form.

YC - criterion was tested with the program DENDR - 1 (in
PASCAL, on an IBM-PC compatible microcomputer), which is based
on eq. (3-14). Input data file includes the combinatorial dia-
meter, vertex degree (chemical and graph theoretical ones) and
the number of 7T -bonds incident in a node.

Exit file lists the matrices F and B for the dendrimers
(in a linear form) and local and global Y - invariants, as well
as the compactness parameter YC. This program also computes the
general formula for a binary dendrimer, AxBy (cf. eq. 15 - 18)
as shown in Appendix 4.

The source program DENDR - 1 is listed in Appendix D.
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Appendix 1. Layer matrices F and B, and the corresponding Y -

Monocentric paths (k=2)

F - matrix

p=1
re[2,ed/2]
p = ed/2+1

B - matrix

p =1
p€[2,ed/2]
p = ed/241

1

n

-

n

48]

*

*

|

j=dm- [2p-(2x+1)]

xe1,(p-1)] x€[2,p]

5 4 qd=(x+1) ,
3=ju- [2p-(2x+1)]

,4-‘]']-_2,

s 4os 1j_2 ’

indices for n-alkanes (paths) as dendrimers

|2 - 13-2] jm = ed/2 + p
je[2,4m]
12 . 4372 : 13=(x+1) .
jele, gm-(2p-2)]  §=jm- [Zp-(2x+1)]
XE-[1,(p-'| )]
qd-x
J=jm-(2p-2x)
xe[2,p)
lqj-(x+4) : 4d-%

j=jm=(2p-2x)

2 = 1jm—2" jm = ed/2+p

jel2, in-1]
39972,
ie[2, jm-(2p-1)] J=dm-(2p-2)
3w AOE 13“’-""

j=im-(2p=-2x) x=p

xef, (p-1)] x€[2,(p=1)]

1, 2 %490 o gl
j=jm- [Pp-(2x+1)]  j=jm-(2p-2x)
xe[1,(p-1)] x€[2,(p-'l)]

137

=
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Appendix 1. (continued)
Dicentric paths (k=2)
F - matrix

. 1jm—2 “ Jm=(ed+1)/2+p
jelz, (Gim-1)]

2 s q3-2

p=1 2 =

pef2,(eds1)/2-1] 2+ 240372 13-Gee1)
je[2,dm-(2p-1)] j=jm-(2p-2x)
xe[,p]
qj‘(X+’|) H

j=gu- [2p-(2x+1)]
x€1, (p-1 )]
,1j—(x+‘1) : ,1j-(x+’l)

J=dn-(2p-2x) j=jum- [Bp-(2x+1)]
xefl, (p-1] xe[1,(p-1)]

p = (ed+1)/2 2 *

B - matrix

2, 4+192, 349972 qjm-Eﬂ
iel2,jm-2]  j=jm-1

P:"I 2 *

Bk e A=, 5 i,
je[2,gm-20]  j=im-(2p-1)

p€f2,(easr1)/2-1] 2 - |

5w qd=(x+1) , B 43=(x+1) ,
j=jm-(2p-2x) j=jm- p-(2x+1)]

x€e1, (p-1)] xeft, (p=1)]
,‘jm—(xﬂ)"
x=p
p = (ed+1)/2 2 * Hq , 2+ ,‘j-(x+'1} . B 4d=(x+1) ‘
J=jm=-(2p-2x%) J=Jjm- [2p—(2x+‘1 )]
xe[, (p-1)] x€f1, (p-1)]
4jm-(x+‘1)"

X=p
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Appendix 1. (continued)

Monocentric paths

ed/2+1 ed/2

2E 1019 & 2E
p=2

j=2

107-3

ed/2-p+2
FY [

ed+1

25 107-d

j=2

ed/2

ed/2+p
10

I B

j=ed/2-p+3

+

ed/2-p+1

BY % 42 10773 4+ 2410773 ]

Jj=ed/2+1 {

47" 1073 4 25

[2

3.101"

p=2

+

1074 &

2 + 4}__
j=2

10774 4 101‘3]+

j=ed/2-p+2  j=ed/2-p+(2x+1)
x€f,(p-1)]

ed

2} 10" ]
i=2

d + 10

j=ed+1

Dicentric paths

r (ed+1)/2

jpemize

L j=2

101 4 1079 }
j=(ed+1)/2+1

Ed+1)/2+f

j=(ed+1)/2-p+2

FY

(ed+1)/2—p+4

[2

j=2

(ed-1)/2

2
p=2

(ed- 4)/2 ' _
BY 2 42 013 4 341079

(ed+1)/2-p

2 + 42:_
Jj=2

10"

Jj=ed/2-p+2x
x€[2,(p-1)]

j=(ed+1)/2

=d 4 3.107d
j=(ed+1)/2-p+1

Jj=ed/2+p

=

(ed-13/2 [

ed+1
101‘3

+ 1013
j=(ed+1)/2+1

E

+
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Appendix 1. (continued)

+ 2§ 1019 2)— 1073 4 1074 ]4,
j=(ed+1)/2-p+2x J=(ed+1)/2-p+(2x+1) j=(ed+1)/2+p

xe[1, (p-1)] x€[1,(p=1)]
ed . .
- QE 1013 4 173
J=2 J=ed+1

Appendix 2. Layer matrices F and B, and the corresponding Y -
indices for n-alkanes (paths) starting from the

periphery (p=1)

Fe,,) = lls + (20025 Toeal Qul20) [
p=1  2(v-p)+1 p-1 pE[1,v] ; s=2

7 - | Depil s Anea® 4 Buns [
( 2v+’l) IS 4 ¢ ST Y WA n./o )l
p-1 2(v-p)+2  p-1 pe[t ,v+’|] 3
s=2 for pef1,v]
s=1 for p=v+1

B(P,,) = |]s ¥y 2eed® 5 TR B F LR 5 Bocilh 5 B 4 e 5
2(v-1) p-2 2(v-p)

1 5 Oen0 }“
V—‘
p-1 pE[Z,v] ; s=2

B(P2v+1)=“s*(’l,2;\./.2,1)‘,5*(2,4...4,5,

2v-1 p-2
s=2
wsn 1 .o H . Hooold el
Baow® 47 g emsO Ny B# € B oA s B0 o)“
2(v-p)+1 p-1 p=-2 p-1
pefe,v]; s=2 p=v+1; s=1
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Appendix 2. (continued)

2 = =1 2v-p
FY(P,,) = Z [( 10~ E 10 J) * W
s=1 p=1
2 v pp ~ 2v-p#
FY(P, ) = E Z(EE 1079 + E 10‘3) Mg
s=1 p=1" j=1 J=p

s=1 J=2 s=1 p
p-1 . 2v-p »
% uE 1073 & 30107P & 22 10713 4 1022V , -

=2 FET

2 2v A 2 v
BY(P, ) = E (1 «2) 1019 5107 oy 4 z E (2 %

s=1 j=2 s=1 p=2
p-1 ) 2v-p+1 )

+ az 1073 4 3.107P & EE 101=d 4 qob-av-1)
j=2 J=p+1

v

1-3 -V

- wps + (2 + 4 10 + 2+10 )t Wi
j=2

Appendix %. Layer matrices F and B, and the corresponding Y -

indices for n-alkanes (paths), when matrices are

written as sums on columns :

[

LFP)
1
iEB(Pv)

flaw v seb, 1)

o e Cv-1)s8sCv-3)+2]s el



.

Appendix 3. (continued)

v=-1
FY(P,) = 2E (v=3)»109d
3=

BY(PV)=2*{V—-‘1)+i[4‘(v-j)+2]¢101"3
Jup
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Appendix 4. Input and output files +in DENDR_ I
INPUT DATA

Pinary dendrimer AxBy
A=branchina nodes
B=monovalent nodes attached to A nodes

A= C

o=

pi bonds( around A)= 0

Dendrimer diameter

Selected @ 2 from 1- edges diameter / 2~ combinatorial diameter
cd= 10

Chemical dearee, chk= 4

Graph theoretical dearee, k= 4

OUTPUT DATA

Graph theoretical formula : CZ47 H486
Chemical formula : C242 H486

Matrix B (Dicentric):
B[1]=6.24371 2%( 4,16,48,144,189.81 }
Blr21=6.15550 6*{ 4,16,48,63,108,162,81 )}
B(3]1=5.85265 18*( 4,16,21.36.54,108,162,81 )}
8(4)=4.84227 54%( 4,7,12.18.36,54,108,162,81 )
B[5)=1.47423 162*%{ 1,4,6,12,18,36,54,108,162,81 }
BY= 655.07513

Matrix F (Dicentric):
F[11=0.56761 2*{ 4,12,36.108.81 }
F[(2]=0.55959 6*{ 4.12,36,27,81,81 }
F[3]=0.53206 18*( 4,12,9,27,27,81,81 }
Fr4a]=0.4402% 54*( 4.3,9,9,27.27.81,81 }
Frsj=0,13a402 162*{ 1,3,3.,9,9,27.27,81.81 )
FY= 59.55228

INPUT DATA
Graph diameter of testing molecule
Selected : 2 from 1- edges diameter / 2- combinatorial diameter
zd= 5
Name of molecule : TEST

FY (1) or BY (2) -value= 2
BY( for TEST)=
1.35140

OUTPUT DATA

BY(dendrimer)= 42.70360
YC= 0.C2165
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INPUT DATA

Binary dendrimer AxBy
A=branching nodes
B=monovalent nodes attached to A nodes
A= N
B= H
pi bonds( arocund A)= 0
Dendrimer diameter
Selected : 2 from 1~ edges diameter / 2Z- combinatorial diameter
eds 7
Chemical degree, chk= 3
Graph theoretical degree, k= 2

OUTPUT DATA

Graph theoretical formula : (NH)7 HZ2
Chemical formula : N7 H9

Matrix B (Monccentric)

8[1]=2.44200 1*{ 2,4.4,2 }
B[Z]=2.432170: 2% 2,4.3,2,1 ¥
B[3]=2.32221 2%{ 2.3.2.2.2,1 %
B[4]=1.22222 2*{ 1.2.2.2.2,2,1 )
BY= 14.39506

Matrix F (Monocentric)
F[1]=0.22200 1*{ 2,2,2 }
FL21E0.22190 2%¢ 2.2,1.1 3
F[3]=0.2111%t 2%{ 2,1.1.1,1 )}
FL4]1=0.11111 2% 1,1,1,1.1.1 %}

FY= 1.30864
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INPUT DATA

Binary dendrimer AxBy
A=branching nodes
B=monovalent nodes attached to A nodes

A= N
B= H
pi bonds( around A)= 1
Dendrimer diameter
Selected : ¢ from 1- edges diameter / 2- combinatorial diameter
cd= 10
Chemical degree, chk= 3
Graph theoretical dearee, k= 2

OUTPUT DATA

Graph theoretical formula : N10 H2
Chemical formula : N10 HZ

Matrix B (Dicentric):

R(1]=2.44431 2*%{ 2,4.4,4,3,1 )
B(21=2.44322 2*%{ 2,4.4.3.2,2,1 }
B[3]=2.43222 2%{ 2,4,3,2,2.2.2,1 %
B4 T=2.82222 2%{ 2.5,2,2,2,2.2,2,1 7}
B[B]=1.22222 Z%R{ 1,2,2,2,2,2.2.2,2.1 }
BY= 21.72840

Matrix F (Dicentric):
FL1])=0.22221 2*{ 2.2.2,2.1 }
FL[2]=0.22211 2% 24242, bel1 ¥
FE3]=0.22010 2% 2,2, b ¥ed 1,7 3
F[4]=0.21111 2*%{ 2,1,1,1,1,1,1,1 3}
FI51=0. 11171  2%{ 17T tela19 0 et 3

FY= 1.97531










































