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Iп а claýsical work, ВаlаЬап and Нgr9rу [| ] plblighed thе

algebEaic fопtчlаб fоr the igofier пцmЬеrб of чпЫапсhеd саt8fч-
ýепе!t, а сlааý of chel0ical grарhs. Тhе sуstеш!} in qчеgсiоп rер-
rеýепЕ сеrtgiп Polycyclic сопjч8stеd hуdrосаrЬопs irith ехсlч -
ýivety ,iх-чепЬеrеd riпgs. Тhеу сопsist of соп8rцепЕ rеgчlаЕ
hехаgопs апd are catacondenзed in Еhе sепýе thsЕ thеЕе i9 по

vertex ýhared Ьу three hеха8опs iп sчсh а sуаtец- Тhе епц@rа-
tion of чпыапсhеd саtаfчs€пеа hаs Ь€еп reviBited or revierred

msпу tine5 [2-1o]. Соrrезропdiпg вувtеms 9ith оthеr роlуgопв
thап hехаgопs are slgо of iпtеrеэt in chemistTy, апd especial-
ly tho9e rrith репtаgопs оЕ five-meEbered rings. Дl8еЬrаiс foE-
шrlas fоr thе igomer пцшЬеЕs of чпЫапсhеd саtароlуrrепЕаgопб ,

wtrich consist of репЕа8оп9 exclusively, are аlсо kпоwп [ l{bl3].
Тhе Р пчшЬеrs of nonisot0orPhic чпЬrапсhеd саtароlурепlа-

Е
gопб and Hr пшйеrs of rrпhsпсhеd саtаfчsеп€g are given Ьу

лlt l21-2р -J(2)* z"-4 *

IпЕrоdчсtiоп
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and

r ) ll (|)



". =i,t + зr-2 + [з-(-t)rlзtr/zJ-lr, r) l, (2)

respectively, es expressed iп а поst gompact lray. Here апd
throughout in the fo11owing, r is used to dепоtе thе пчmьеr
of polygons (оr rings). Iп addition to thе works cited above
[z-lzJ, Balaban IIa] Ьаs given ап equivalent expression to (l)
for ечеп-пчmЬеrеd r. His fоrmчlа emerged g16д ап algorithTпic
trеаtmепt of а rather general сlаss of systems, vLZ. чпЬr.ап -
ched catacondensed ýystems consisting of polygons with arbit -
rаrу sizes. Нолгечеr, hе did not aim аt the derivation of expli-
cit fоrmч].аs in mоrе generai. caýes. Another algotithm for the
пчmЬеrs of unbranched catapotypentagons is available It5 ].

Iп the рrеsепt work, wе have achieved the general fоrmчlа
for the пчmЬеrs of nonisomorphic чпЬrапсhеd catapoly-q-gons, а

class whose mеmЬеrз consist exclusively of q-gons (оr q_пrепЬе-

red rings). Equations (l) and (2) ate the special саsеs for q=

= 5 апd ч = 6, respectively.

!. Тhе systems

Ап чпЬrапсhеd catapoly-q-gon is а simрlу connected system

of r q-gons (whеrе q is fixed) whiсh (for r > l) possesses еха-
сtlу tlro terminal q-goný attached to опе neighbouring q-gоп

each, and а11 the other q-gons (for r > 2) possess exactly t!йо

neighbours еасh. The sуstеms are simply соппесtеd in the sепве

that thеу do поt have апу holes like coronoids I16,17].
Wlrеп а catapoly-q-gon is drаwп in а рlапе and опlу соп-

grчепt regular q-gons are applied, it mау hарреп that а part of
Еhе system overlaps itself. It should Ье emphasized that sчсh

"helicenic" systems are included аmопg the classes considered

here. Апопg polyhexes (which consist of hехаgопs exclusively),
thе helicenic sуstеmв are well kпоъm [8,9,18]. Тhе hеliсёпiс
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catafuaettes iп раrtiсчlаr, have Ьееп rеfеrrеd to аs cataheli -
сепез, апd sпоп8 thе чпЬrапсhеd саtаhеIiсепев опе finds thе

familiar поrша1 heliceneg (hехаhеliсепе, hePtahelicene, еtс. ),
of rrhich пsпу of Ehe cheпical соцпtетрsrtg have Ьееп sупtlrевi-
zed. Тhёsе сопрочпdа, еа Uell а9 оthеrg ýhich rерrеsепt heli -
cenic gуаtешs, аЕе kпоlrп tо Ье distorted fron PlanariEy in а

"helicsl" fashion. Accordingly, Ehe h€liсепiс sувtепз аrе а19о

referred Ео а9 geotnetlically попрlапат, Ьчt they srе рlвпаr iп
the graph-theoretical sепsе, i,e. they соrrеsропd tо рlапsr
8rарhs.

Дв ап alternaEive to thе дЬоче descriPtions, the чпЬrап -
ched саtsроlу-q_gопб оау Ье defined рrёсisеlу in terfls of сhе

tJay thеу Dау Ье gепеrаЕеd: Eor sпу q, thеrе exiBtB а uпique са-
tароlу-q-8оп with r - l (the dеgепеrаtе sy9tem of опе q-8оп

alone) апd likelrige а чпiqце systern with r . 2. ДI1 чпЬrапсhеd

cstaPoly_q-gons with а given r > 2 are generated Ьу аtЕасhiпg
6 q-gon tо опе of the tеmiпаl q-gопз iп а11 thе попiýоDоrрhiс

sуslепз of thе considered category uith r-l q-gonб in all ров-
sible rrауs (Ьчt опе at а Eine). ТЬе added q-gоп вhочld Ье at-
tached со а "fTee" edge of thе PeEtinent tеЕпiпsl q-8on. Here

а fEee еdgе is defined аб an edge Ьеtýееп Еýо vc-ticeg whiсh
еасh роsбеss the degree twо.

2. sytшetry

The dеgепеrsЕе catspoly-q-gon (r - l), шhеп терrеýепtеd

Ьу а rеgчlаr q-gon, Ьеlоп8s Ео thе зушеtrу grоцр Dqh.Пith rе-
ggrd tо thе попdеgепеrаЕе gygtený (r > l), gll сhе чпЬrапсhеd

саtароlу-q-gопs (for arbitrary q) аrе distributed ацопg Еhе

fouT ýущtrу groups Drn, С2h, С2r, end С". Thesg consideEations
grе Ьаsеd оп sуаЕешз drаrrп iп а рlапе using сопgrчепt rеgчlаr
q-gon6. Accordingly, thе geolletrical попрlапаritу iB поt tаkеп
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iпtо ассочпt. Тhчs, for instance, а11 the поrmа1 hеliсепеs are
attributed to the sушlеtrу C2v.

3. Derivation of fоrmчlаs

In thе present derivation of the пчmЬеrs of попisоmоrрhiс
чпЬrапсhеd cataPoly-q_gons, the s)пmеtrу is exploited. Let
these total пчmьеrs of isomers Ье denoted Ьу I., which is а
function of r апd q. }le write

I.=D.*C.*M.*A., (З)

whеrе thе sуmЬоls оп the right_hand side designate thе аррrо -
priate пчmЬеrs for systems of s5rmetries D2h, C2h' Сr.,, and Сr'
respectively (frоп the left). Here апd throughout in the foI-
lowing it is assumed r > l. А total which does поt take s)дl-

netry into ассочпt, viz.

J. = (q-3)'-2 (4)

сочпtS the Drn sysEems опсе, the c2h апd C2u systetný twice
each апd the С" systems fочr timеg:

J. = D. * 2с. * 2Mr + 4Аr. (5)

Оп eliTпinating А__ fron (3) and (5) and iпsеrtiпg frоm (4) опе,r
obtains

1_1-7,, =i[(q-з1^-'+ зDr + 2cr + 2Mr]. (6)

In consequence, it is пееdеd to derive thе nrrmbers of the sуm,_

metrical sуstеms.

Fоr every ., Dr = l vhеп q is ечеп. Оп the other hand,

D2 = l, D, = О (r > 2) whеп q is odd. In sшшаrу,

о. = + [l+(-tlql * *[ l-(-llnl (i) . (7)

It is recal].ed that G) = о whеп Ь ) а.
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Iп соцпtiпg the c2h sysEeDs, the сrчсiаl qчапЕitу, tо Ье

соmраrеd !.lth (2), is

Lrl2 J-lН 1rrr, - (ч-3) (8)

Iп thе саýеý ъrhеп cr l О, H[r/2,j сочпtý !hе D2h sуgtёms опсе

апd thе c2h systems twice each. If both q апd r are odd пчm -
Ьеrs, Еhеп cr - о. In gепеrsl, опе finds

-|{r * r-r)q.-ltr-<-rlqjtr * (-t)']}Btr/zJ. Dr + 2cr. (9)

[IerefToo cr is available (as а function of q апd r) Ьу uеапs

of (7) апd (8). Fig.t ýhочrs sоmе siпрIе ехашрlеs of чпЬrапсhеd

сасароlу-q-gоп8 of Crn sушпеtrу.

q= 5 а = 6

r=4

r=5

Fig. l

1.1i th regard tо c2v sушеtrу, опё hаs firstly thе cr зуstQпý
whiсh соrrеsропd to сhоsе of сhе c2h 8у@еtrу as сis/trапз iзо-
rErB. secondly, опе hag the rепаiпiпg sуgЕепs, which опIу оссчr
for odd r; 5чсh а ау8Ееш сопвigtg of tшо Ыапсhеа аЕЕасhёd со
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q,5

1.1r

q-6

EiB.2
а сеЁr81 роlуgоп. sooe giшрlе exarтles аrе fчrпishеd byFig.2.
Let the пцчЬеrs of the latter саtеgоrу Ье identified Ьу thе
ат!Ьо1 Кr sо thst

r-5

( !о)-с +К.rr
It i9 fоцпd thst

кr . +tl -(-l)rl[(ч-з)/zд,rr, l. tlr)

lъre the factor t(q-3)/2J indicateB thе пчшьеr of попеqцiчаlепt
gites for sttachin8 thе tr.o ьrапсhеs to thе сеЁrа1 q-gоп.

Рцrthешrе, 
"]./zl 

i" fоцпd iп (8).

Оп сойiпiпg the fопшrlss (5)-(l!), опе obtainB thе final
ЕеsчlЕ foT thе пцЕЬеrs of попiвошоrрhiс rmьrапсhеd cstspoly-q-
gопз in the соФsсt fоЕп|
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r,.{{q-з)'-2 *{[r . r-l)q]. {tr - сrlЧl(]).

.jtr . {-l)q *jtr-t-rlЧltr + (-l)r] +

+ [ l-(- t )r ] t (q-з)/2 Jl lо_зl trl2 J-t , r )l. ( l2)

4. lfuEerical fеsчlts

lfi!пerical results of I_ for 5 s q s lo are liBted iп ТаЬ-r
1е. They аrе consigtent uith the рrечiоцs dаtа fron litеrаtчrе
It-ts] ав fst as Еhеу аrе LпоUп, апd s sчЬstапtiа1 ехсепвiоп of

r - 5, q - 7

с2ч

сs

Рig.З. The 2О попisощоЕрhig чпЫапсhеd саtарепtаhерtаgопý
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Шцфеr of цпЬrапсhеd cataPolrq-gons
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r . 5, q , 8

2h CzbD

с
21t

св

Eig.4. Тhе 39 попiвошотрhiс чпЬтапсhеd catapentaocta8ona
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these data is presented here. тhе data of таьlе сап of соцrsе
Ье extended fчrthеr Ьу equation (l2).

Fоr q , 4 in Particцlar, опе hаз obviously It - l fоr all
r. ThiB (trivial) rевчlt iB дlво сопзistепt !'itb (t2). EurЕher-
mоrе, for q = 3 опе has 12.1, Ir-О9hепЕ >2; iп other
rrords Ir . (i) . 

'. 
is iпtеrеэtiпg that (l2) аlgо is coщatib-

le with this апsuеr, Provided that ОО is identified ýith t.

It is supPosed to Ье instructive to illцstrsЕе sФе of the
пчшЬеrв of Table Ьу depictions of thе асtчаl fоrmа.Тhе чпЬrап-
ched саtарепtа-q-gопs (r.5) with q.7 апd q.8 tere gelected fоr
this рчrроsе. ТЪе 20 чпьrапсhеd саЕарепtаhерtsgопв (q-7) аrе
specified iп Fig.3; thеýе sуstепs are distributed into the

ýyшetEy groups accordiпg tо 8c2v+ l2ca. similarly, the 39 цп-

hаDсhеd саtарепtаосtаgопs (q.8), diýtributed according to
lD2h+ 2С2h+ |2c2v+ 24С в, are found iп Pig.4. Гоr thе .ake of
сопчепiепсе, thе Ееrцiпаl роIу8опs аЕе indicated Ьу hеачу stЕо-
kёs iп boch of thеsе fi8ureз.
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