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Abstract

The nomenclature of structures plays an important role in chem-

istry. Therefore we give two simple codes for benzenoid hydrocarbons
(B1Ls).

1 INTRODUCTION

The graph theory enables to develop diverse nomenclature systems for BHs.
The following systems based on topological viewpoint have been reported
in the literature: 2D- and 31D- codes (A.T. Balaban [1,2/, LA-sequence (1.
Gutman /3,4/), the graph-center model (D. Bouchev, A.T. Balaban and M.
Randié¢ /4/}, the boundary code methods (N. Trinajstic et al /6,7/ R. Tosic,
R. Doroslovacki and 1. Gutinan /8/, W.C. [lerndon and A.J. Bruce /9/) and
the compact name system (J. Cioslowski and A.M. Turek /10,11/). Let us
recall the papers of S.B. Elk /12/ on nomenclature of polybenzenes. Note

that Balabans 2D-code is identical to Gutmans LA-sequences.
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In this paper we give two simple codes (boundary path code and rectangle
block code] for a given BH. The boundary path cade which results from the
numbers of edges is very similar to the boundary code introduced by W.C.
Herndon and A.J. Bruce and depending on the numbers of vertices. The
rectangle block code is not only suitable for the computer input of graphs
which are from interest, here. Tl is also from interest for the implementa-
tion of algorithms of such graphs which can be realisely simple by using the
cartesian co-ordinate system.

A hexagonal cell (briefly: A-cell) is a closed plane region bounded by a veg-
ular hexagon of unit side length.

A hexagonal system (HS) is a finite 2-connected plane graph in which every
finite region is an A-cell.

A rectangle cell (briefly: r-cell) is a closed plane region bounded by a rect-
angle of side lengths | and 2.

A rectangle system {RS) is a finite 2-connected plane graphs in which every
finite region is an r-cell.

The structural formula of a BH consists of a hexagonal system fl spanned
hy the carbon aloms and some hanging edges such that each carbon atom
which belongs to only one cell (Lo more than one cells) of H is connected Lo
exactly one hydrogen atom (or to no hydrogen atom, respectively) (FIG. 1);
let us call £f the skeleton of the BH.
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2 THE BOUNDARY PATH CODE

Let H be a HS. The boundary B = B(II) of the exterior region is a circuit of
even length; we shall call 7 "the boundary of H”. Whenever an orientation
is needed, then we shall suppose that 2 is oriented in the positive sense (with
the exterior region on its right-hand side) (FIG. 2).

Let O be any cell (hexagonal region) of If and let B(C7) be its boundary
(B(C') is a cireuit of length 6); put B'(C') = BN B(C). C is called an interior
cell if B'(C') =0 and € is called boundary cell if B'{C") # 0.

If B'(C) is a cirenit then (" is the only cell of 1. Suppose that H has more
than one cell and that €' is a boundary cell of H: then B'((') is the disjoint
union of one, two, or three paths wich we shall call b-paths (boundary-paths)
of II. pis a b-path of H if there is a (boundary) cell (" in {1 such that p
is a maximal path (of #) in B(C). Clearly, B uniquely determinds a cyclic
sequence of b-paths, (py,p2....,p,), where p; and p;+, (the subscript is taken
mod q) belong to the boundaries of two adjacent boundary cells and where

Let {(p), {(B) denote the length of p, or B, i.e. the number of edges
contained in p, or B, respectively. Let S = S(H) be the cvclic sequence
({(p1), 1(p2)y .. l(pg)) of H, then S is called the boundary path code of I
(see also [13/).

Example: For the hexagonal system Hy (FIG. 2) we find

So = S(Ho) = (3,4,3,1,1,5,3,2).
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Bu = B(.Hu)

.,
starl here

Figure 2

Remark 1: Tet a; (7 € {1.2,3,4,5}) denote the number of elements in 5
which have the value ¢. In our example (Hp) :

@i =2 g =0y =a =1y a="%
Clearly, )
Sica=) Up)=UB).
=1 5

Observation 1:

Y -2 a=) (p)—2) =6

=1 B
Proof: When traversing a b-path p, the change ol angle dy(a) is (I{(p) - 2)- %,
sce LG, 3.
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dlo)=m—a=(-5)+5+5=3%

Figure 3
When traversing £3, the total change of angle is 27, thus we have
PUOERIE ; = o,
= ]
In our example:

D (-2-ai=(-1)-2+0-1+1-3+2:1+43-1=6.

i=l
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3 THE RECTANGLE BLOCK CODE

Let I be a HS. Assume H to be drawn in the plane in such a way that some
of its edges are hovizontal. this can be done in six ways (where some of the

drawings may be equal); of. TIG 4.

Ly by

i

) Figure 1
Hy

I such a drawing H ool # we lind a set Tzigzag lines" | sav Ay, Ay Zi
where Z, means a maximal monotonic path {non-interrupted zigzag line) in
I connecting a top point £; with @ bottom point b, as indicated in FIC,
1. {An example of an "intermpted” zigzag line, consisting of two dilferent
Z5 3w comained in Hy). Among the six drawings of 1 we select one (H) i
which k. the number of maximal neninterrupted zigzag lines, is minimom;

so, considering the example of FIG. 2, we select Hy, (or the drawing obtained
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from Hy by turning it 180°).
We strelch 17 in vertical direction such that a rectangle system is formed
which we denote by 72, cf. FIG. 5.

Za
Zy strech in
7y
vertical
7, direction
Hy 5

Figure 5

By this procedure the zigzag line Z; of I is transformed in a (vertical)
straight line segment L; of K. The (vertical) straight line segments L', 1" of
R are called adjacent if there exists an (horizontal) edge ¢ of R such that
is incident with a vertex »’ of L and a vertex »” of L". A vertical rectangle
block (VRRB) of & is a maximum RS which lies between adjacent straight
line segments of A. Let R a VRB of I and I’ be the left. helow vertex of 1
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(sce F1G. 5) which is called indexpoint of R'. The VRBs of R ave running
from bottom to top and from left to right indicated by R|. Ry ... B,_, and
therfore the indexpoints of B are Py, P,,..., Pi_,.

In our example Ry bas exactly three VRBs &), R, #; with indexpoints
PPy P, (see FIC 5),

To the indexpoint P, s = 1,2,....k — 1, and also for VRBs /i; of T is
assigned a tripel &4, 4., =, in the following way: We place & in such a way in
a cartesian x-y-co-ordinate system such that I’s' has the co-ordinates x,, ¥,

where
(i) 24,9, 20,
(i) min{es, s=1,2,.. . k=1} =min{y,, s=12.,k=1}=0and

(i) =4 is the number of r-cells of R;.

The rectangle  bloek  code P’ = P'(H) of 11 is the set of points

P2y yss2) 8=1.2,...k=1,

P =By be P q)s

In our example, the assigment gives
L]

P, =P () ={F (0:1:3:P, (L;0;25 P (L:6:1)}).

4 CONCLUDING REMARKS

LI, 1t is worth mentioning that the codes described here can be applied -
in a suitable extended form - to further classes of planar graphs, e.g.,
systems with holes (FIG. 6).

1.2, 1 we delete in § = S(H) of # all 2's than we can find a re-
duced cyelic sequence §' = S'(H) = (I(p;].,l[p;)\...,[(,u;.)) of H
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(I(p) € {1;3;4:5). 4 = 1,2, ....¢'). Note that & characterises a class
H’ have the samue sequence 5. For the HS depicted in P1G. 7 we obtain
Sy = S"(Ho) = S'(H,) = (3;4;3;: 1; 1, 5; 3), therefore Hg and H, belongs
to the same class Hy of HSs.
Acknowledgement: This research was supported by the Deutsche Forschungs-
gemeinschaft (Sa 509/1-1).
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Hy

Figure 7
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