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Abstract The formula for computing the homeomorphism classes number of graphlike manifold
R/g w 1venices 18 developed by finding number of sequences.
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It has been known that the homeomorphism

classes of G.M.x\vl G. M.{ and G. M.Z5, and the
homeomorphic classification of G. M. RA_? e lvertiow D€ €~

qual to the homeomorphic classification of [_2 | nega—

tive edges (7= 6). How many homeomorphism class—

esofGMRﬁ

X e 1 veniw ate therd Tt is to be answered

in this paper.

In G M2 | e s if @ radioedge is negative
and twisted out of its vertex, itis set positive. So the
homeomorphism class of G. MUY . || e 18 equal to
the “ distribution of negative edges of the n—polygon”
( since a homeomorphism must be a local homeomor—
phism, distinct negative—edge—distribution corresponds
to distinct homeomorphism class of G- M.RMZ 0L,
> 3) .

Suppose each edge is either positive or negative in
the polygon, the case of negative-edgedistribution is
that of position of positive edges relative to negative
edges When there arek negative edges, there are also

n-k positive edges. It is taken into consideration that
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how many positive edges there are among negative
edges.
Suppose
+ p,P<< pi,i<j.
(1)
Lk, showing the

nk= p= pi+ p+ -

pi 1s nonnegative integer, i = 1,2,
number of positive edges which are between two
negative edges, theformula (1) is regarded
as a divided formula of p, in which a random perm uta—
tion of pi or an ordinal array of pi is corresponding to a
distribution of negative edges, e.g. whenn= 10,k=
4,n- k= 6,6= 0+ O+ 2+ 4isadivided formula
corresponding to the negative—edge—distribution as
showed in Figure 1 (the bar on edge denotes negative
edge) . It should be paid attention to that the divided
formula 6=
distribution of negative edges as arrays (0, 2, 4, 0),
(2, 4, 0, 00, (4, 0, 0, 2), (0, 0, 4, 2), (0,
4, 2, 0), (4, 2, 0, 0), (2, 0, 0, 4), but not to
the same one as (0, 2, 0, 4) . Equality 6= (1, 1,
1, 3) is another divided formula(whenn= 10,k= 4),
but Equality 6= (1, 1, 3, 1) is not a divided formula,
only a permutation of piin (1, 1, 1, 3) .

(0, 0, 2, 4) is corresponding to the same
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1

Fig 1
Let us consider ( A) how many divided formulae
of p there are, and ( B) how many real different per—
mutations from a divided formula of p there are. The

former can be easily answered, e. g.n— k= 10— 4=

6= (0, 0, 0, 6) = (0, 0, 1, 5 = (0, 0, 2,
4 = (0, 0,3 3= (0,1, 1, 9= (0, 1, 2,
3= (1, 1, 1, 3) = (1, 1, 2, 2) . But the later
1s not.

In a regular n— polygon, the distribution number
of k negative edges is corresponding to the number of
cyclic sequences below which are non-beginning, non-
endin(% and inﬁn(i)te

QG G = - Qg gigE geee (2)
in whichk

@Z ¢ = p,q —nonnegative integer,

. 0 o 0 0
QE g= gg-r q.

When 3pi is different from p;, Y j5 i, suppose
the divided formula (1) of p was px, and fixed. VY r
#* s,r,8€ {1,2,--- k-
1,2,-- ,k—= lon thek— 1posi—
tions is (k= 1)! . According to® , every permutation,

@ appoint

,p7 ps, the number of

permutation of pj,j=

except forp1,p2,--* ,pi- 1 which is symmetry (i.e. p =
pe-iyi= 1,2, k= 1), counts twice, e g. ( pr,p2,
o pe-1,pe) and (pe- 1,00, p2,p1, pe). When dp =
pi,i7 & kg7~ k,ie. (pi,p2y ,pe-1)= (pu,
Pi2,t D P2 DI DY Dl P2y ’p'”m)’ and
po = po,u= 1,2 myv,w&{ 1,2, ,ta} . The

m
repetition number of these permutations isH ().
=

For the divided formula (1) of p, if ¥ pi, Ip;,j
7 j, andp,= p, the element with minimum repeti—
tion number can be fixed ( The purpose is to simplify
the procedure. ), and supposed as pr. Similarly, none
of all permutations of p1,p2,~* , k-1 which are sym-
metrical has repetition, unless in the following cases
only.

(i) since permutation of ap2ps-- p- 1 a expresses
= a) as

the same sequence of number (here p1 =

272

ap- ++- ps3p2a, while the permutation of pi,p2, -,
different  from  that of
2,3 k- L

Dk-1,ap2p3 - Pe-1, 18
ape- - p3p2, unless pi =

Therefore it may has a repetition, i- e.- whenp1 = pr=

Dl l—i,i=

a, theimwerse of each permutation of p2p3-- pr- 1 may
has a repetition;

1,2,--- ,k), the element
with minimum repeats appearss times, and &= 2, give
a,pr= a and| pii,p2, ,pj = Q,i= 1,2, ,s,py

(i1) suppose inpi(i=

7 a, then permutation
QaQ-1a-- Qa- QaQia

expresses the same sequence of number as
S

Oi- 1+ QraQraGa-- Qiﬂ[i: 2,3, ,S,Z ti+ s= g .
=1

Hence, thereis probably a repetition ( provided ENo=
Q).
(iii) generally, permutation
ac-- aQ aa--aQ-1 aa- aQ->-- aa-aQ-

91 % G 1 G 1

aa--aQiaa- a
9 9

expresses the same sequence of number as

aad--aQ- - az-- aQ aa- aQr- az-- aQ az-- a,

9= 4o 9 W i 9 9 1 9o

s K_1
[i: 230000 i+ 5= kis= D) g.g= 0,q= ﬂ ,
i=1

=
and there is probably a repetition (provided 307 O,
andg,q= 1 org7 q).

For the divided formula (1) of p, suppose the
symmetric number of p1,p2 -+, pi-1 iss, the repeti-
tion times of (i), (ii) and (iii) are#, and the number
of corresponding different sequence ( 2) is

1 (k-_1)

di= —| oS

201 (a2

J=1

— Ti.

Suppose the number of divided formula of pis/,

then the distribution-number of k negative edgesis

1 , (k=_1)!
1 m
fe=2) di= > ENEn

i= 1 =1
and the distribution-number of & negative edges is i-

R I )

dentical with that ofn — k positive edges, therefore the
answer of the question is as follows.

Lemma 1 The distribution number of negative

edges in a regularn—polygon is
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2_3 fr, (n - odd),

s(n) = ;Ofk =

Z_
2
2 fi+ f4,
k=0

Example 1  Find the number of the homeomorphism

class of G. M.25.

Solution By Lemma 1, s(5) = 2(fo+ fi1+ f2)
fo= fi=1 (by means of fo and f1)
whenk= 2,n- k= 3= 6 3* Kk 2,

A

(3), fo = 2[H+}+
i: 2(hereSz’= 1,7’2= 0,i= 1, 2) .
Hences(5)= 2(1+ 1+ 2)= 8.

Example 2 Find the number of the homeomorphism

class of G. M.

(n — even).

By Formula

11 vertices

4

Solution By Lemma 1, s(10) = Zf’“* Sfs.fo=
k=0

fr=1
whenk= 2,n— k= & O & *+ 7= 2+ 6= 3
= 4 4
By Formaula (3), f2= & * & Kk 1= 5.
Whenk= 3,n- k= 7= (0, 0, 7) =_(0, 1,

6)=(0,2 5 =(0_3.4=(1,1, 5 =12
4) = (1, 3, 3) = (2, 2, 3) .
2 2
By Formaula (3), f3= 1+ 2>< 3+ é+

EEIIEEE

Whenk= 4,n- k= 6= (0.0.1.5) = (0.0.2,
4= (0,033= (0.1,1.4)= (01,223)
= (0,2,2,2): (1,1,1,3): (1’172’2)‘

(%Jr “x 5

By Formual(3), f4= 1+ [_;

i+ ( HX 2=

When k= 5,
n—- k= 5= (0.0,0,1.4= (0.0.0.2,3)= (0.0,1
13 = (0,0,1,2,2) = (0,1,1,1,2) =

FE A 20015 110 % 865 4

(1,1, 1,1, 1). .

[%X —42+2]>< 2 +

]
—_
a

1 4
2 et
Hence s (10) =
78.

Example 3 Find the number of the homeomorphism
class of G. M. &\Vl

(k & 5 8& 16X 2 16

1
Solution By Lemma 1,s(3) = E f«, but due to its
= 0

full symmetry, G. M.x\vl is homeom orphic to& , the
number found iss(3) - 1= 3

It is easy to see the case of Example 3 only when
n= 3.

Therefore it can be concluded that

Theorem 1  The number of homeomorphism

classes of G. M.ISVS ke 18

2
%Ofk,(ﬁ 5 n- odd),
E fk: —;71
k= 0
s(n) = Z[Q fr+ f%,(n= 4n - even),
0
2 fr (n=3)
= 0
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