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Abstract - A new fully computerized method (called summation
method) was developed which leads to algehraic formulas for
the number of Kekuld structures (K) of oblate rectangular
henzenoids (Rji{(m,n)).This method was applied to derive the
algehraic formula for K number of Rj(7,n),the 13-tier oblate

rectangular benzenoid.

1+ INTRODUCTION

As mentioned in Part I (1),Cyvin et al. first.developed
a fully computerized method to deal with the enumeration pro-
blem of Kekulé& stractures of oblate rectansular benzenoids
Rj(myn). This fully computerized method is hased on the impor-
tant fact that the algehrale formula for X{Rj(m,n)} is a poly-
nomial (Pm(n)) in powers of n with degree not sreater than

3m-2 (2,3). Tn using this method one can take the adivantace
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that the polynomial Pm(n) (m22) has factors n+1,n+3 and
(n+2)m . For a wider context of the present type of work,
the reader should consult the references cited in Part 1(1) .
Turthermore, the reader can get benefit from recently published
papers [(4-8).

In the present work,a new type of fully computerized me-
thod referred to as summation method is outlined and is used
to derive the polynomial P7(n) for Rj(7,n),viz. the 13-tier

ohlate rectangular henzenoid (see CHART T ).

K{Ri(/sn)}

=P-(n)

= %557355565 (n+1)(n+2)7(n+3)(
5461n'0+109220n9+100640 70"
+5617392n | +21022809n"

541027050530

+55133100n
1344219280 +119632870n°

+E404'10960n+16216200 ) |

CHART I - The oblate reectansle 7j(7,n).
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2. SUMMATION METHOD

The following recurrence relations were derived for the
first time in (1] .

1
E{B(n,2(m-s),-1}} =3 (n+1-1)(1+1)K{B(n,2(m-5-1),-1}}
i=o

+ i (n#+1-1) (1+1)K{B(n, 2(m-s-1),~1)}
1=1+1

(1 ¢ 3g§m=231=0y15000,n)
For the auxiliary benzenold classes B(n,2{m—s),-1),5=1,24es0y

m-131=0,14+..yn,3ee CHART II.

CHART II - Auxiliary benzenoid classes
B(n,2(m-s},-1)

By applying successively the above relations to the

following equation
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n
E{Rj(msn)} = lZK{B{n,2(m—-1),-1J}
=0

one ohtains (1)

n
P (n)=K{Rj(m,n)} = ingm‘” K{B(n,2,-1)} (1)
=0

where E{B(n,2,-1)} =5 (n+2)(i+1) (n+1-1)

L
2

and dis) i3 defined by the following recurrence formulas

n
where
{(j+1)(n+1-i) iIfosjigi
a =
13 (i+1)(n+1—j) if i+1&jgn

Thus if we denote z=n+2,then we have

(s) _¢,_ Lo (s=1) D (s-1)
;%7 =(z-(1+1)) J);O{dj (341 ) (141) FZE‘T{[Z (j+1))dj )

n
= - (1+1) T fa{= e w (e jz:{ags‘”rz—(jﬂn}
=0

J=0

i
<{ast] 21 Z{dgs‘1 ) (2= (3+1))}
1=0

(3=2,3pe0e,m=1) (2)
Therefore,in order to obtain Pm(n) for each fixed value of m,
it suffices to take summations successively according to the
formula (2) and finally according to {1).This method is en-
tirely based on summation formulas and needs no numerical value

of K{fj(m,n). That is why it is called summation method.
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n+1
3. THR SUMMATION FORMULAS E jp WITH FIXED VALUES OF P(21).
=

The summation method outlined in the above section needs
n+1
the summation formulas ¥ jp,where p 1s a fixed natural num-

ber.By a similar reasoning as in section 5 of Part I (1) ,one

finds the following basic formula.

n+1 D i-1 .
X 5P = Shfnet) (ne2) I o (21 nt)

n+1

=1 )

Bl +1
=g )
1=1[ 3
n+1
The first twelve formulas for J jp which are needed in the
=1

following section are listed in TABLE T .

4. THE POLYNOMIAL Pm(n) FOR m=7.

In this section the summation method is used to derive
the polynomial P7{n).viz- the algebraic formula for K number
of Rj(7,n),the 13-tier oblate rectangular benzenoid. The re-—
sult is a polynomial of 19-th degree in n and has factors
(n+1),(n+2)7 and (n+3),which is consistent with the known re-

ault about the polynomial Pm(n) (1) .

By using the recurrence formula (2) in section 2 and the
summation foumulas listed in TABLE I « we obtain dis),s=1.2,
«.+yb6}Successively. The resnlts are listed in TABLE II.Rote
that dis) (1€s¢m-1) is a polynomial in n and i as mentioned

in section 4 of Part I (1) .
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n+1

The summation formulas ¥ __ jP® for 1&p€12.

=1

S

P N oy o £ N N

10

)

12

1/2 (n+1)(n+2)

1/6 (
1/4 (

1/30
1/12
1/42
1/24
1/90

1/20
1/66

1/24

n+1) (n+2) (2n+3)
n+1)? (n+2)2
(n+1) (n+2) (2n+3) (30°+9n+5)
(n+1)2(n+2)? (20°+6n+3)
(n#+1) (n+2) (2n+3) (3n*+18n 3436024270+ 7)
(n+1)2 (n+2)2 (30%+19n 3+ 3502+ 24n+6)
(n+1) (n+2) (20+3) (5n®+45n°+155n 442550 7+ 209n2+87n
+15)
(n+1)% (n+2)2 (2064180 %+6104+96n 747302+ 30n+5)
(n+1) (n+2) (2n+3) (3n”+36n +176nP+450n+650n%
552n° +290n°+87n+11)
(n+1)? (n+2)2 (20%24nT+11 608428807+ 395n %+ 31803
+169n°+480+6)

1/2730 (n+1) (n+2) (20+3) (10502415750 94997543

+34650n +72310n0+951 3007
+83320n*+51045n 741990302
+43590+455)
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Y
TABLE II . The expressions of dgs’ swhere g=n+2, j=i+1.

(s)
dis

1 1
1/2 z(z3-3°)
1/24 72(3%-2257 242 (z7+1) )

17720 27(-1%4323 4554 52(2%42) 1 7-45%42(32+52%44) 3)

%) I Y. B V)

44492%+36) )

6 | 1/3627800 22{-3'%+523%+303%-302(2%+4) §7-273;5°

—3632+z(1726+422

+212(62%+202°+39) 37 +8203 7

6 4457352+328) 1757632

6 4

~5z(51z +1682

+2(15527+51025+8192%472027+576) 1 )

1740320 z4(3P-4z37-1415+4142(2%43) 17+ 495142 (22045224 7) 57

Finally,substitution of d£6) into formula (1) in sec-
tion 2 yields

n+1 n+1 n+1
P, (n)= 1/7257600 zs{z:%j12 -5 1" s5tzag) EZ% 3'°
j= J=

J=

n+1 n+1
+302(2°+5) 59-3(102%+402%-01) s 4B
1= =1
n+1
—21z(6z%+202°+52) 37 +(1262°44202%481922

j=

L 6 4 2 .l
-820) % j +5z(51z +168z +273z°+492) j
=1 %;;
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-(25525+84020+13652%+164022-576) T 3

6 4

-2(15527+51020+8192%+8202%+1152) T 37

n+1

4 2
)

+22 (1552°+5102048192*+8202°+576)

After inserting of the summation formulas givem in TABLE I,

1t can be reduced to the polynomial as shown in CHART I.

REFERENCES
1 Chen Rong-si,MATCH,submitted.
2 S.J.Cyvin,B.N.Cyvin and J.L.Rergan,MATCH 19,189 (1986).
3 S.J.Cyvin,Match 19,213 (1986).
4 S.J.Cyvin and I.Gutman,Comp. & Maths. with Appls. 12B,
A59 (1986).
5 S.J.Cyvin,Monatsh. Chem. 117,33 (1986).
6 S.J+Cyvin,B«N.Cyvin and I.Gutman,Z. Naturforsch. 40a,
1253 {1935).
7 S.J.Cyvin and I.Gutman,Z.Naturforsch. 41a,1079 (1986).
8 I.Gutman and S.J.Cyvin,J.Molecular Structure (Theochem),

325,138 (1986).



