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A NEW METHOD FOR ORDERING THE YERTICES
OF MOLECT LAR GRAPHS

Faila BERINDE and Yasile BERINDE

Abstract. tn this paper g new alponilbn GAR A, For istramalecular ordering of
miedecular eranhs 6 describid The alaomthm < then apobead Tor andernes arvelic
cormected wraphs frees) as well asevehe melecular praphs
A sel ol e evehd enmpact snephis las been considered in order 10 compare the resuits
brained baomears of i glooncken . on one hand, 1o these obgmed b means of others
wiell-knean procedures, IVEC {9 and MOLCEN [10F, ea the other hand To defing
tus aew alzorithin we ase the concepd of weiehted clectronic distance depl
infrodiced i |G

A graph, G- 0V EY 12 an ordered paar of two sets Y oand B, whers Y s g non-
oy finite et and £ denotes o binery cebation defined on V. The slemenis of Voare
called vertees and ihe clements off Foare called edies

[ ihis paper we are concemed only widh melecular graphs, when fhe atomes are
represented by verbices and the edpes are the chemical bonds

A moleeula ;.'_r:d|||.| 15 ahwavs connected and non direeted '_i.['l'.Ep'!-'n and the
iwibecitlar graph: winel comespond 1o povehe struclunss dre irses

[ as customay nodhenmsiey, on oecasen, (0 write only the carbon sheleron of
awilecile For swwhich the hydrogen atoms are assumed to be posinoeed accordng 1o
the valence of the cotbons. Such a graph of a carbon skelefon 15 calied a hvdoogen
suppressed graph The praph (o 2 3-dimend-adane along with its bvdrogere
suppressed erapl is shoswn in Figane |
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Frgire 1 The molecule 20 3-dumethvl-butases (a), iy griph ()
Antd 1ls hvdrogen '_;|:|:|'||'l.‘:5‘\.|:\'| '_;'|'5||'||'| T |

Lin the present papen, sl considerations will s made for Brvidropen-sippressad
wrgghs bt keeping in mind the presence of hvdrogen gccarding o the valence of the
carbons. The topological distance hetween two vertices / and 7 eguils e number of
edzes ou the chorest path from ¢ 1o g, wo adacen points (vertices) have the
topological distnce | [3] We have considered a new distance. imtroduced n o
difterent mmanner, oy counting ke pmber ot electrons of the sdpeen vertices § and |
and we called o "weishied electromc distance”, denoted by dep. [4].

The weighted electronic distince, for molecular sraphs contammnge, valy simple
conalent bimds, 15 grven By

N TR iy

£y

wiere:

- & demotes the order punaher of the atom ¢ (thit s e number of all efections
in the atom i
- w15 the depree ol the vertex 1 (it s, The wnnber of edees incident o il

Fior the class of saturvied hydrogarbons, shich are chomical compounds
eontainimg onby carbon and hvdropen aons and simple covalent bonds between then,

wehiave 25 =6 The cquation (1) will be in this case ol the form
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nstend of e ool verbes, degree, v we have considered (fe weighied deare
denated by AFP and  defined as the sum of the weighted clectrome distances of il
edies mcwlen 1y ¢

I wee deite the el of vermices ofagraph G by £ 00z ) - 117 0t s the set af
s edges by BiG then the admcency matris [S].0 - (w1 15 & quadratic svimmerric
A0 mriy given b

| | v panci e, g0l £0id )
i, = (Y

L I T T T
By replacing the azual ropolosical distance betweon two wdjacent wenices ¢ and |
faiweys = 13 by the weighted electionic distance, we obtaimed [4] the so calizd
electronic weighted matriy of conmectivite, CT82 which is a quadratic and svmmctric

#ocar mEay e sndries [RPD are oy by
L} = - -

j el gl of F= 3 dwd RN E A LY
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Firuere 2 slws the granh G of “--n-_-'rh1_.'ll hursne with the weishied slecrrnme
distances represented on gach edpe. the O marmx, the weighted deprees, SEF and

the ratio SEF v, denated n !'I_
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Fiamre 2, The CU marris for O 2
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Phe depree of the vertex & v s qust the sunt of e ontries on row i Ihe
Adjacency matriv Ve weighted depree of the voipes @, G55 iy b oddefined by
Hllitll.l;_.':l' EE] |_1I_‘III_"__' the o ol e enines war e 4 e ws ._-|:_!:f|1._~|1 elechionme iman i ol
emmeclivity ke
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We have also considered 8 bocal invariant of the venes @ denoted by &L 8]

and defined by

" -t (i

The delermmarion of the centre of a tree (meleeuiar acyelic maph] 15 ven
importast for codifing wniguely the srocture of acyehe chemical componds in lnear
notaEtion systems [7] and may be used for obeaining iogologzical cendric mdices [R]. 1t
i well-snawn it fact independently discove by Jordan wni Sylvester tha every fres
i @ -\.|||J'|.|Ln. USRS |.|.|I|.'|I.'\-|;|Ii\-_ r||_|u| a WOIE Y b g |.AJ.'='L -_iux.n.,:l:lu_:_.. ki |. i ;. _!-.-j_ |_.-']
Fach vertex of a comtre (icentre | has the smallest CReERIrICIY

The excentricity of i ede @ denoted by ofe) i defined L
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where dii j) is the ropulogical distance between » ane ;.
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The cenire of a praph G s the set of verices ; for wlich we have
U

The main #im of this gaper 15 1o introduce a new merhad for finding the centre
of moiccular graphs and also for the inramoiccula codering of iy vertices | liys
methad is abtained by using the weighted clectrome distance (J & .1 instead of the
usual topologcal distance w oeder to fnd the excentrizin e redivs and the centre of
the graph. Figure 3 shows, far the gragh of 2 Z-deiethy] pentane, the usual topological
distances and the centre oblained (G 3a)) as well as the w vighred clectronic distanges
sl Hle centre obtained (5 40y, One alse can nse the algsaiibon for fee compatation
of the excentmicitics



1 - 1
i V1o
RERE R [ Toerhpm i L e e A R S
e = Big3pe o) 0dE e 4 A4as IRanp= 15 AT AT
sidn =4
=] -3

Frgpng & Fimding the cymee nf a tree

The same result will be cbimaed i we will uee the focad invanant oo verley

o= N Oy The smallest value o 1 surresponds to the ceutre of the wraph

If we fird more than twe verhiees laving the samemmonun valie for 17 then we

bl appis U g LPIE L3 Bl G el Jo e, dand v will Linsuss dis
e having the smatlest escentricity Figare 4 shows the fnding of the cemre of the
grapl G.30b1 by means of the Taites provedhere
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Figure 4. Finding the cemre of the praph by using 17

[hge to s practical relevance. the findmy of the centre of cvehic araphs was
comsidered by many authors. Bonchey [9] proposed lus erarchwal eritena TD-300,
wsed by the alporithm IVEC [7], and Dhivdea [10] inbredueed the algerithin MOLORD
for the findme of the centre of a graph and for the mimamolecula erdesing of its
VErES
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Vhe algonitlin we consider m s paper, GAMA. is EBssed on the T Eing

ofdering ofihe semwes of a rugh using the valies o b The amallest walue

ol 17 cerresponsd to the centie of the grapl. Our hierarchecal cotena are the

Tullesapre pyan

PO e mitallest vinlue of | '._ :

A the singllest excenrriciy  calewlated with weiglited eleciromic distance:
The centric ardermye nhiained by applving VRO, MOLCEMN ilestmg topological
ndices of Ok and X1 K ) 1vpe and respectively nomeans of GAMA, for 3 s nf
polysviehe graphis taken from [11). s given in Table )

Table 1 IVEC, MOLCEN amd GAMA ordering
| Gram  ALGORITHM ' _ CENTRIC GRDERING |
| IVEC L2358
f = 'x KD R R TR TN AT R
| | | hs LK P P Vi R 5506
R GIARA LALME2e |
y IVEC RRISEITE LIt
TG CiLK) {12034 55,08)
(" XiLK] P23 50k
£ GAMA (12 dhi4; 51406
3 IVEC THLA3AL056) '
i C{LK) LA )5 0)
J\/‘P —< XX I 3:20,05,6)
! GAMA L3412 005269
AL IVEL (1002003 8105006)
kﬂ Cilky SRR AR XT,
|L 5 XL} FLLEZL(34L5),06)
o i . GAMA CREEADEN 21 06)
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il Liks ) BT NE RSN LY
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) X IVEC DR 23 sung
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The tollowing peneeal rewnks iy be made for the ablamed results given in
Takle |

a) the ordering obadnedd b means of GARMA merhod is approxnmately the same

as the ordenng obtained h:.. athers provedures,

b} for all the 1en structures considered the centre of the wraph 15 the same;

) tor all the fom smehres considered the most periphesical vertes s the same,

sndependenthy of the method asad
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s enable s to conclude that the GAMA procedase deseribed i the presenl
gt 1< wsefiel for finduse the centre of both acvelic and oy clic melecular graphs
11 1= alse sty o pteamalecelar srdening of the veics: of 1 graph
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