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CHAPTER I 

IN'I'RODUCTION AND HISTORICAL REJVIARKS 



Source of the Qu~~. 

Serious mathematicians as well as laymen from as far back as Plato 

and Archimedes have concerned themselves with the study of polyhedra. 

It is generally believed that the regular polyhedra (those whose faces 

are regular congruent polygons and whose solid angles are congruent) of 

four, six, and eight faces were known to the Egyptians, but it remained 

for the Pythagoreans of about 500 B.C. to discover the-other two --

those with twelve and twenty faces. Plato, in his metap~ysical approach 

to things, associated the tetrahedron with fire, the cube with earth, 

the octahedron with air, the dodecahedron with the universe (possibly 

because it was discovered last), and the icosahedron with water. 

On a more scientific basis, we find references in Euler's work, 

[22J page 90, that indicate clearly that Euler thought about and posed, 

though loosely, the general question with which we are here concerned. 

or~ 

Genera notabiliora, ad quae omnia solid a figuris planis inclusa 
sunt referenda, enumerare nominibusque idoneis denotare. 

Enumerate the more important kinds of polyhedra and give them 
appropriate names e 

In response to this self .. posed question he then lists certain 

polyhedra of up to sixteen faces and makes comments about them. In 

particular, ~2J page 93, states: 

The fourth genus has only one species, which is the triangular 
prism. The subsequent genera usually have several species, but 
we cannot go into their enumeration because, for the time being, 
the other properties of the polyhedra here involved are not 
sufficiently well known. 
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This indicates that Eu.ler "rondered about the general problem of 

enumeration of polyhedra butj at that time~ was unable to come to any 

general conclusions~ 

The nineteenth century mat.rO-eraatic:L9 .. n 9 ~Takob Steinex', compactly, 

posed the question, [23J page 2270 

Le nombre des faces d 'un polySdre etant donne, on pent 
demander, de quelle nature peuvent 'etra cas fa.ces Q '11.18110 
est la loi generale? 

Other mathematicians who spent considerable time studying polyhedra 

were The Reverend Thomas P .. Kirkman~ and Professors Oswald Hermes and 

Max BrUckner. Hermes and BrUcknel~~ in paJ:ticular spent. decades enUXfJ.er.= 

ating polyhedra by hand. Some of their resu.lts are discussed in 

Chapter II. 

In mentioning polyhedra, both Euler and Steiner meant convex poly-

hedra. The aim of this dissertation is the enumeration of convex poly~ 

hedra subject to a restriction which will be stated below (tri-linear 

convex polyhedra), using a digital computero 

Representati.2,n o(.folyhe£l,m" 

Aside from three-dimensional models 9 there are many useful ways 

to represent polyhedra. Some of those which I"" "dl.l have occasion 

to use later are the following: 

1. Straight line nets in a plane~ drawn by imagining one face 

to be expanded until all the other lines of the polyhedrons 

when projected onto the plane of this face, fall into its 

interior. l!"'or example 9 the triangular prism represented in 

this way is shown in Fig" 1 .. 



Fig. 1. 

2. Curvilinear nets in a plane, topologically equivalent to 

the straightl1ne nets. For example, the cube is shoml in 

Fig. 2; the diagram contains two concentric circles. 

r.~ig. 2. 

:3. Curvilinear nets on a sphere, which pennit visualization of 

polyhedra of many faces for which it is difficult to construct 

an ordinary three-dimensional model. 

4. A list of the neighboringfaoes of each faoe, in cyclic order, 

a. by name. For example, if the faces of the triangular 

prism a.re labelled as shotro in Fig. :3, the representation 

of the polyhedron beoomes the following set of ''words,'' 

one for eaoh face: 

234 
1453 
1254 
1352 
243 

It is understood that these five oonseoutive "words" 

correspond to the faoes labeled 1, 2, ), 4, and 5, 

respectively. 
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b. by edge-count. For example, the same triangular prism 

would be represented by the following set of words, one 

for each face, showing the number of edges possessed 

by each of that face's nei.ghbors\) in cyclic order, but 

without regard to the names of the faces: 

1..J-41-l-

3434 
3h 3/..J-
3434 

4h4-

5. Abstract definition. A polyh~lron is a system containing 

three kinds of elements narnecl as follo101s: 

a. flO-dimensional element" or tlvertex," 

b. "i-dimensional element" or fledge," 

c. "2-dimensional element" or "face." 

There is a relation between unlike elements which we call 

"incidence"; this relation is symmetric -- if x is incident 

with y then y is incident with x. The system satisfies the 

following axioms: 

(0) If an ooge is incident with both a. face and a vertex, 

then the face is incident with the vertex. 

(1) Each edge 1s incident with two and only two 

(a) vertices Q 

(b) faces. 
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(2) There can be no more than one edge incident with 

both of any two given 

(a) vertices. 

(b) faces .. 

(3a) Each vertex is incident with at least three edg~s. 

(3b) Each face is inci.dent with at least three edges. 

(4) If each of two faces is incident with each of two 

Comments: 

vertices, there is an edge incident with both faoes 

and both vertices. 

On (1) and (2). Two faces (vertices) incident with the 

same edge are called neighbors rf and are said to be gontim!ous, 

or adjoining to each other. 

On (3a). If this axiom is changed to read "exactly 

three edges, II then a special class of polyhed.ra is defined, 

called tri-linear polyhedra. 

On (h). This axiom is not valid for non-convex polyhedra. 

On the whole list of axioms (0), (1a), (1b), (2a), (2b), 

(3a), (3b) , (h). This list does n2i yield a complete oharacter­

ization of the concept of polyhedron that we have in view. 

"Topological" conditions must be added; the system must be 

connected~ simply connected, and orientable, and eaoh face 

must be simply connected (the neighboring faces must form a 

single cycle). We omit the axiomatic formulation of these 

topological conditions -- they are less prominent in our work 

and we have nothing important to add to Steinitz' work P~,5J 

in this respect. Yet these topological conditions are 

6 



ess~htial. 'rhf)\( rule. Ol~t such syste:hlS of T8ices, edges, amI 

vertices as \,jn maY fi):t0 i'1 a puil' or disconnected polyhedra, 

or in a torus-shaper] polyhedron, or in a polyhedral Klein 

bottle, or in a polyhedron va th some ring-shaped faces, etc. 

Isomorohis:n. 

Polyhedron A is said to be ~orphj.c va th polyhedron B if 

a one-to-one correspondence can be established bet1'Teen: 

a. the vertices of A and the vertices of B9 

b. the edges of A and the edges of B, and 

c. the faces of A and the faces of B, 

such that the incidence relations beb-men elements are preserved. 

ElTen if polyhedron A is turned "inside out" in the process of mapping 

it on polyhedron B, (that is~ if the cyclic order of the faces sur­

rounding each lace is reversed), A and B are still considered to be 

isomorphic. In particular, affine mappings wi.th negative determinant 

are permissiblee Since the representation of a polyhedron described 

in ha of the preceding section (exhibiting the neighbors by name) lists 

each face of the polyhedron and shows the identity of each of its neigh­

'bors in cyclic order, each edge is completely identified by the two 

faces which join to form it~ and each vertex is identified by a face 

and two successive neighbors of that face~ Hence it is obvious that two 

polyhedra are isomorphic if and only if their faces can be so labelled 

(by a permutation of the given labels) that their representations in 

the manner of 4a are identicalQ 

7 
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.r2Juisurrounr. EYl. 

T\,ro pol~rhcc1ra ~,h")sp. ropresentations in the manner of paragraph 

Chapter IV that equisurroundedness is a necessary but not sufficient 

condition for isomorphism. 

Q.enerCJl Theory. 

Leonhard Ehler (1707-1783) was born in Basel. He was a student 

of Johann Bernoulli and an associate of Bernoulli j s two sons, Daniel 

and Nicholas~ He was a prolific writer and made significant contri-

butions to almost every field of mathematics. He is callEd the founder 

of the morphology of polyhedra, having discovered the famous fundamental 

law for convex polyhedra: 

V-E+F=2 

where V, E, and F, are the numbers of vertices, Edges, and faces of 

the polyhedron. Polyhedra 1Imich are not topological spheres alyays 

have a value different from 2 on the right side of Euler~ s equation 

above, but whatever that value might be, it is callEd the Ehler charactel'-o 

isticg The Ehler characteristic of a polyhedron is intimately connected 

with the topological nature of the polyhedron. For instance, a polyhedron 

which is a topological torus has Euler characteristic equal to zero. 

(Imagine cutting the torus at one place and closing the ends. If this 

figure is then straightened out into a cylindrical shape it becomes a 

convex polyhedron, with Euler characteristic equal to 2.. If the cut 

was made along existing Edges of the original polyhedron, then the 

cylinder has the same difference, vertices minus edges, but two more 

faces than the original polyhedron.) 
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One of the several proofs of Euler's theore."1l is as folloVTs: 

Consider the straight line proj ection of the polyhedron on a plane 

(representation 1). Ignoring the base face, if we can show that the 

re."1laining figure satisfies: 

V-E+F=1 

then, adding the base face we obtain Euler's formula. We proceed 

by subdividing each face into triangles, by drawing diagonals. For 

each diagonal add ed, E and F are increased by one, and " remains the 

same, so the characteristic V - E + l1' is unchanged. Finally the figure 

consists of a set of triangles~ some of l.mich are on the outside 

boundary of the figure and some of which are interior. Of those on 

the boundary, some have two outside edges and some have only one, where 

"outside edge" means an edge belonging to no other triangle. Choose any 

boundary triangle and erase its outside edges. If it has only one, the 

resul ting figure has the same V, but both E and Fare rooucoo by one, 

hence the characteristic is unchanged. If, on the other hand, the 

triangle has two outside edges, then we also erase the vertex at their 

intersection. The result reduces V and F by 1, and E by 2, leaving the 

characteristic unchangedo 

Since there is only a finite number of triangles to start with, 

we are assured of reaching a state wherein the figUre contains only one 

triangle, which obviously has: 

V ::: 3, E = 3, F::: 1, with V-E}l-F ::: 1. 

We conclude that the figure with which we began had characteristic 

equal to 1, so adding the base face we have Euler's theorem: 

V - E + F = 2e 

9 
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There are other proofs , some of ,-Thich involve very different ideas. 

The above proof vas not flavllessly presented. Hi thout a more careful 

elaboration of details, the method could admit an imprudent choice of 

edges to be erased,· by which the figure could be divided into two 

disconnected nets, each of vrhich has characteristic equal to 1, or lead 

to other difficulties. 

Steini tz' Theorem. 

In a polyhe-lron satisfying axiom (h) ever'{ pair of vertices, 

P and Q, which are each incident wit.h both of two faces, CL and S, are 

joined by an edge PQ which is incident with both CL and 13. We call such 

a polyhedron regul~J'ly connected, paraphrasing a term introduced by 

Steinitz, who defines a K-polyhedron as a regularly connected polyhedron 

with Euler characteristic equal to 2. Steinitz' theorem states that 

every K-polyhedron is realizable as a convex polyhedron. See [5J 
pages 227-229. Steinitz' theorem is basically important to our work; 

it enables us to represent convex polyhedra on a digital computer. 

Splitting. 

A polyhedron having F+l faces can be derived from one having F 

faces by splitting one face into two. There are three types of splits, 

or partitions of faces; see Fig. h. 

Type I '!Ype II Type III 

Fig. 4. 

lSee e. g. Polya [8J page 54, exercise 9. 
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These three types are distinguished by the number of vertices lying on 

the partition line$ A split is accomplished by imagining the face to 

be scored or creased along the partition line, and pushed outward to 

fonn tvJO faces while retaining the convexity of the figure. Steinitz [4J 

page 192, proved the fol101v:i.ng theorem. 

Theorem 1. Any c0.!:lvex polyhec11"on of F faces can be derived Ex 

§..tartinp',,- v;ith the totr~0..hooron anQ~m-,'1king"partitions of Type I, II, 

and If I. 

22:?'p'h;,mj:,ine Rp;Mtti2~n.~,,& 

By axioms (lb), (2b), and (3b), each faoe has as many different 

neighbors as it has edges.. No t-t,JO of its edges can be incident with 

the same neighbor, henco the maximum number of edges for any face of 

an F-heclron is F-1. Designating as fk the number of k-gon faces in 

a polyhedron, He can add up the faces and edges of the polyhedron and 

get the following relations g 

f3 ... f4 "*' eu ... f F_ 1 :::: F 

3f
3 

+ LI~fL1 ... c e ~ ... (F-1)fF_
1 

:::: 2E 

tve also have Euleros relationg 

v ~ E + F:::: 20 

Since 1>18 are dealing l-r.l.th numbers of things, solutions (f
3
,fl1- ••• f F_ 1 ) 

of these equations must be in non-negative integers. In general, there 

are several solutions, looking at the system from a strictly algebraic 

point of vievI; however, not every solution of this diophantine system 

is realizable as a convex polyhedrone Each solution for which there is 

at least one convex polyhedron defines a !.rib~, a non-empty set of 



convex polyhedra, containing, in general, several members. Regarding 

the fk as successive digits, with f3 in th.e units position, we obtain' 

a tribe identification number to which we will refer repeatedly below. 

For clarification, a few examples are shown here: 

R.0lyh ed ron tribe 

tetrd.hedron 4 

triangular prism 32 

cube 60 

hexagonal prism 2060 
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Definition. 

A polyhedron having exclusively trihedral vertices will be called 

a tn-linear polyhedron. When there is no danger of confusion, just the 

word polyhedron will be used. 

The theory of tri-linear polyhedra has a polar or dual counterpart 

in the theory of polyhedra having exclusively triangular faces. We w1.ll 

deal only with tn-linear polyhedra. 

Euler's Theorem • .. 
By EUler's theorem: 

v - E + F = 2. 

Then, since each vertex has three edges leading to it, and since each 

edge is shared by two vertices, we have, for tn-linear polyhedra: 

3V = 2E. 

Combining these .. r.elations We get: 

E = 3(F-2) 

V = 2(F-2). 

The cube, for instance, is a tri-linear polyhedron with F = 6, E = 12, 

and V = 8. 

Partitions of Types I and II produce non-trilinear polyhedra. 

Hence we must disallow all but Type III partitions in the creation of 

tri-linear polyhedrae Since a partition can never reduce the number of 

edges incident with a given vertex, it follows from Steinitz' theorem 

(Theorem 1) that any tri-linear polyhedron can be obtained from the 

tetrahedron by partitions of 1YPe III.. However, it is considerably 



easier to prove this consequence than to prove Steinitz' entire theorem, 

so we will give a new independent proof. First we must define the 

inverse process to splitting. 

}lerging. 

We have been talking about creating polyhedra of F+1 faces from 

F-hedra by splitting faces. Consider the inverse process, which we will 

call mergit}"g,. In the sketch, Fig. 5, consider merging faces #1 and #2 

by erasing their common ed ge. The result will be lab ell ed face 1f 1. 

3 j 3 L 
" -...... --- -" 

1 2 1 
--- -- -...... -- ...... 

) 4 « 
Fig. 5. 

If we denote the edge count of face j before merging by e j , and the 

same after merging by ej' we can make the following general remarks: 

e' = 1 

e' = 
3 

e t - 1 4 - eh - • 

-
-- .... 

Theorem 2. (,Splitting Theorem) We can ~btain any convex tri-linear 

Eolyhedron by starting with the tetrahedron and making face partitions 

of Type III (i,e., partitions in which the partition line does not pass 

through an existing vertex). 
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In order to prove the splitting theorem, we first need a lemma. 

La'lJJ11a. If, in a tri-linear polvhedron,· there are two trian,g,les 

incident with the same edge, the polyhedron is, in fact. a tetrahedron. 

Proof. Since each vertex of a tri-linear polyhedron is, by defini­

tion, a trihedral vertex, Fig. 6 represents the hypothesized pair of 

adjacent trianglese Vertices C and D are already trihedral, and 

vertices A and B need another line each. 

C 

B 

D 

Fige 6. 

Now consider faces ~ and ~, each of which is incident with both vertices 

A and B, by axiom (0) of the abstract definition of a polyhedron. Then 

by axiom (4) there must be an edge incident with both vertices, A and B, 

and both faces, ~ and 13. Hence a. and S must be triangular, which proves 

the lemma. 

Proof of Theorem 2: Now, by induction, we can prove the main 

theorem on splitting. We know that there is only one four-faced poly­

hedron, the tetrahedron, which happens to be tri-linearo It is trivially 

derivable from itself, by splittings whose number is zero. 

Using the method of mathematical induction, we assume that all 

tri-linear F-hedra can be made from the tetrahedron by splitting, and 

we must prove that the same is true for the (F+l)-hedra" For this 

purpose, we divide the (F+l)-hedra into two classes -- those having 

some triangular faces, and those having none. 
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Case r. Some triangles.... By the lemma, triangles cannot be neigh­

bors, and sO we can find a triangular face with a non-triangular neigh­

bor, and merge the two. Now we must check the axioms. Let us keep a 

sketch of the situation before us (Fig. 7). We plan to merge faces.~ 

and 13. 

D 

A 

E 

Fig. 7. 

Axiom (0). EUges AB and BD become one edge AD after merging. No 

change in incidence relations of the remaining vertices (different from 

B and C) takes place. A similar argument holds for edge AE. There is 

no change in the incidenze relations of the elements not emphasized by 

Fig. 7. 

Axiom (ia). The vertex common to both of two merged edges, for 

instance edges AB and BD, is eliminated, leaving only two vertices 

incident with the merged edge, AD. 

Axiom (ib). On one side of a merged edge, e. g. consisting of AB 

and BD, lies one face. On the other side lie blO faces before merging, 

and one afterward.s. Hence the merged edge, AD, is incident with only 

two faces. 

Axiom (2a). The only way this axiom could be violated would be if 

a biangle would be created by the merger. This could occur if either 

13, Y, or & were triangles. However, by the lemma, this is not possible. 



Axiom (2b). To violate this axiom, one must merge tHO faces which 

belong to an arrangement we call a ''belt'' containing three faces. A 

"three-faced bel til is a set of three mutually contiguous faces which 

do not have a common vertex; see Fig. 8. 

Fig. 8. 

Each of the three faces participating in the belt has at least four 

vertices (p, pt, Q and Qf, for example); none of the three can be a 

triangle. And so, in the case of Fig. 7, the faces ~ and e cannot form 

a belt with ~ny third face, since ~ is a triangle. 

Axiom (3a). After the merger, vertices Band C in the example are 

elllQin~ted, and none of the other vertices is changed with regard to 

its trihedral nature, as we have already mentioned above. 

Axiom (3b). The' only faces affected by the merger are a, e, Y, 

and 00 For a face to be incident with less than three edges, a biangle 

would have to be formed. This was ruled out while we examined axiom (2a). 

Axiom (4). The ecl.ge required by this axiom is, in the one case, the 

composite edge ABD, and in the other, ACE. Faces y and [) have a common 

edge emanating from vertex A, which is unaffected by the merger. They 
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need not have, and indeed cannot have, any other, since face S cannot be 

a triangle (hence D and E are distinct vertices). 

Case II. No Triano;le. The only axioms 1.-Thich require special 

attention in this case are (2b) and (3b)$ All others are proved 

inviolate by the same arguments as in Case I. See Fig. 9. 

Fig. 9. 

Axiom (3b). Fach of the four faces affected by the merger has 

edge-count greater than three, hence after the merger y and c will 

have just one less than before and the merged face, as, will have 

m + n - 4, if a and Shad m and n, respectively. No edge-count will 

be reduced to less than three, hence no biangles will be formed by the 

mergere 

j\xiom (2b)@ lbis axiom takes a little more discussion, so I left 

it to the last~ First~ note how merging can cause two faces to have more 

than one edge in c()mmon~ It must be that the two merged faces, a. and ~, 

are both neighbors of a third face, C 9 sO that a, 6, and c form a belt 

around the polyhedron ~ as defined above e Erasing the line common to 

faces <1. and 8 would l'esul t in the new face, as, having two edges in 

common with the base face~ c~ 

Examples of three-faced belts are shown in Figs. 10 and 11, where 

erasing the edge common to faces a and (3 will violate axiom (2b). Note 

that in the decahedron of Fig~ 11 there exist two belts, aSc and ace. 
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Fig. 10. Fig. 11. 

What we want to be able to say is that even in a polyhedron not free 

from belts we can find some edge to erase 1.mich .. Jill not result in a 

violation of axiom (2b). 

Consider that a belt divides the remaining elements of a net into 

two parts -- call them the inside and the outside of the belt. If we 

disregard the outside, and examine just the belt and its inside, we 

can conclude that there must be at least three faces on the inside. 

For if there were only one, it would have to be a triangle, and this 

polyhedron contains no triangles. If there were two faces inside, then 

one would have to be a triangle (see Fig. 12)0 Hence there must be at 

least three faces inside8 

Fig. 12 .. 

Next we should state the obvious fact that no face from the inside 

can form a belt with a face from the outside of a belt (our polyhedron 

is simply connected). 
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If we examine a belt and its inside, we may find that it contains 

other belts, and they could involve one or two members of the present 

belt. For ease of communication, let us call the belt .. Te start with B, 

and such an alternate belt contained partly or totally inside B, B'. 

(For instance in Fig~ 11, a, 6, and c can be considered to form the belt 

B, and a, 0, and c to fonn Be~) Picking such a new belt, B', we can 

drop the faces which are outside it (there will be at least one to 

drop), and then proceed to examine Be and its inside. Ive note in 

passing that if belt B had b faces inside it, belt B' will have at most 

b-1 faces inside ite If we continue this process we can be assured of 

running out of belts ultimately, since we drop at least one face each 

time. The final belt will contain at least three faces inside it, as we 

have seen above, and so we can choose any t10J0 of them to merge, being 

sure that they do not form a belt ,dth anyone other face. 

This completes the proof of the Splitting Theorem for tri-linear 

polyhedra. 

DioJ?hantine Rela.t~.ons for, Tri-li,!lear Pplyheclra. 

simultaneously be, 1:!;bsent fro!Jl a tri::,lin.§ar Rolvhedron. 

Er.<2.2i: Consider the relations below, where :f j still represents the 

number of j-gon faces of a polyhed.ron: 

(1) f3 T fL~ T ~oo + f F_1 = F 

(2) 3f3 + Lj-f4 "1" $<>0 '+ (F-l)fF_ i = 2E = 6(F-2) • 

In equation (2)? 2[~ = 6(F-2) because of Ehler's relations for tri­

linear polyhedra~ Now if we multiply equation (1) by 6 and subtract 

2: 



equation (2) from it, we get: 

or, since the fj are all non-negative, we arrive at the inequality: 

(4) 

which says that triangles, quadrilaterals, and pentagons cannot simul~ 

taneously be absent.. The case of equality is attained in (4) if there 

is no face with more than six sides" We may also observe that the 

well-known inequality (4) holds unrestrictedly for convex, not necessarily 

tri-linear, polyhedra, and so do some of the consequences we shall derive 

from it. 

Now for the special case of F = 6, I should like to investigate the 

solution of the above diophantine equations, (1) and (2)$ If we multiply 

the first equation by 5 and subtract the second, for F = 6, we get: 

. This equation, taken together with 

yields f3 = f5' and so the system has exactly four solutions in non­

negative integers~ 

f5 fh f 
3 

H· ...... ',."..,......" ....... .,."",.QlttS""OO\I.;F"'" 

3 0 3 

2 2 2 

1 4 1 

0 6 0 

Only two of these are realizable as convex tri-linear polyhedra, namely 

222 and 060 (see Figs. 13 and 14 respectively)o 



Fig. 14. 

The others cannot be drawn in such a way as to satisfy the axioms. 

This will follow from Theorems hand '5 which will be stated here and 

proved later in this chapter :1.n the section on Kirkman polyhedra. 

:r.heore~ lj,o_ ~.,_!~ .3:~ tx;L-lin.§l.~! E~~ c.S!.ntairin.JLas base an, 

l!.-1)-gonal fac~~~~'2" .r.emai.nj'plL,faces are trian~lar. 

TI].eorem '5. In_,:;·m~r.on_hav;lng an-iF-ll-;R.onal fa.ce, where F '> 44, 

~=-t~(F;;"l21"-!-Qal1gular: (aces (,:!here [~] denotes 

!h.,e ~.,gr~~:t inJ,3?~,$ollt&~L~iL?;l!->=Xl&. 

Each of the three solutions to the d1,ophantine system, 303, 222, and 

lL~1, contains an (F~1)-gon base 9 wheI'e F :: 6. Hence, invoking Theorems 4 

and 5 we have: 

That is 9 since a pentagon is present9 the number of triangles must be 

exactly two~ This shows that the solutions 303 and l L,.1 are not realizable 

as convex tn-linear polyhedrav 

£}lee,.§" :¢ tlL~j:,e0_ Jl?j£.-~, 

It may be of interest to study polyhedra of a large number of faces, 

none of which has more than~ say~ lV! edges" Let us define as the maximum 

pg,e~count of a polyhedron the number of sides of the face with the most 

sides. It would be convenient if -we could derive each polyhedron of the 



subclass for which the maximum edge-count does not exceed a giyen number 

M from the tetrahedron by successiye splittings without using intermediate 

polyhedra outside the subclass.. It turned out, howoyer, rather surpris­

ingly, that such a deriyation is not always possibleo '!'he following 

theorems, 6 and 7, yield substantial information about the cases M = 5 

and M = 6, respectiyelyo 

Th9£rem 6 0 In a tri-lipear.J201x.herlron ·wi th F f2:ce~ .£nd maximum 

edi?;e-count <: C; there are b-JO an jacent faces 1,TIich can be ~rged into 

one face .. ",nth no more than S sides~~ This_~tate."Tl.ent J.& trl..le for F :: 11, 

but f~lse for F = 1? 

~o.!:em 70 In a tri-.lin2,ar QollThedron ion th ,..E...1:§.ces and maxynum 

ediSe;-count -= 6 there are t1_'q, ad jac.&"Ylt ... fa~es_li'hich can be merp;ed into 

one face "With no more than 6 sides.. This statec.]e.YJ.,t is trL1.e f.2,r F ~ 11.£ 

but false for F = 32u 

Let us recall a simple fact discussed above (in connection with 

Fig. 5).. If two adjacent faces with m and n sides, respectively, are 

merged, the resulting face has m -I- n - 4 sides.. Let us also recall the 

inequality (L~) which goes over into the equation: 

(5) 3f
3 -I- 2ft! + f5:: 12 

when, as in the cases under consideration, the maximum edge-count does 

not exceed 6" And let us begin "With two examples, the first concerned 

with the case F:: 12 of Theorem 6, the second "With the case F:: 32 of 

Theorem 7. 

Firs~ftxample& The regular dodecahedron has 12 pentagonal faces. 

If any two adjacent faces of it are merged 9 a polygon with 5 -I- 5 - l} faces, 
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that is, a hexagon resultsQ Therefore, the polygon with 11 faces from 

which our pentagonal dodecahedron is derived by one last splitting must 

have a hexagonal face& The dodecahedron is a polyhedron of the subclass 

with maximum edge-count :: 5 which we cannot derive from the tetrahedron 

by successive splittings without going outside this subclass. 

Se£9.nd exam!2}..EZ.~ The full page FigQ 15 shows one half of a poly­

hedron with 32 faces; the other half is identical and fits in with the 

one half shovm by placing the protruding hexagons of one half adjacent 

. to the outside pentagons of the other.. (A metrically detennined reali­

zation of this polyhedron is a "half=regular" or IIArchimedean" solid, 

the "truncated icosahedron0
1i Cut off each of the 12 vertices of a 

regular icosahedron so that a regular pentagonal face is created at 

each of the vertices, and a regular hexagon is made of each of the 20 

originally triangular faces of the icosahedron,,) Our 32-hedron has high 

symmetry: each pentagonal face is so situated in it as any other pentagonal 

face, and each hexagonal face as any other hexagonal face. The merger 

of two adjacent faces of our 32~hedron yields a polygon with 

5 + 6 - 4 

or 

6 4' 6 - 4 

sides, a heptagon or an octagon~ We have here a polyhedron with 32 

faces of the subclass having maximum 6l1ge-COunt .:: 6 which we cannot 

derive by splitting one face of a 3i-hedron of the same subclass" 

Our examples prove the "negative half" of Theorems 6 and 7. We 

start proving the positive half with a simple remark: merging a face 

of n sides with an adjacent quadrilateral or triangle cannot increase 



.~ """ S _and F ~_1.1. Any polyhedron of the sub.class S 1.n'!'J1 more than 

Ij, faces can be derived from a polyhedron of the same subclass by 

splitting one faceL 

Theorem 9. A convex tri-linear polvheclron Hilh F faces is_said 

to belong to the subclass T if. and only if, its maximum ed~e~count 

is .::: 6 and F < 31. A:£v, polyhe?r;:>n of th~ sub£lass T "nth more than 

4_faces can be deriv,ed from a polyhedron oLthe same s'lbc1,ass by 

splitting one face. 

Thus, each polyhedron of the subclass S can be connected with the 

tetrahed.ron by a chain of polyhedra belonging to the same subclass which 

are derived from each other by successive splittings (of Type III, of 

course) and the same holds for the subclass T. 

One can prove Theorems 8 and 9 by combining the ideas of the 

proofs for Theorems 2, 6, and 7$ I omit the details whose full presen­

tation seems to be unavoidably long and fussy. Theorem 9 is essential 

to the appreciation of some of the work that will be presented in 

Chapter IV. 

Kir~an Pol;yhedr.£!-* Dissection of .a.Yolxgon intopj':r:.~angle9.1'.. 

We consider the so-called Kirkman polyhedra -- tri-linear polyhedra 

with at least one face of F-l edges, where F is the number of faces in 

the polyhed.ron$ In any Kirkman polyhedron, we choose a face of F-1 

sides as the base; all other faces of the polyhedron are adjacent to 

the base. We draw a net of the polyhedron (representation 1), on the 



adjacent to, nor identical with, the base. I say that G is a ~, a 

connected graph containing no loop (no cycle). 

Let e and v denote the number of edges and vertices belonging to G, 

respectively. Recalling that.E and V are the number of edges and vertices 

in the entire polyhedron, we have: 

e = E - 2(F-1), 

= 3(F-2) - 2(F-1) 

= F-4. 

The number of vertices. that do not belong to the base is: 

v = V - (F-1) 

= 2(F-2) - (F-1) 

= F-3. 

Thus: 

v = e + 1. 

It is well known that in a tree the number of vertices exceeds by 

one the number of edges. An inductive proof of this fact runs so: 

The simplest tree consists of a single node, has no edge, and so the 

fact asserted is obvious for a tree with only one node. Then, given 

that the relation is true for a tree of K nodes, adding another node 

cannot destroy the relation because the new node must be connected to 

just one of the existing nodes by just one edge (otherwise a loop would 

be formed). Thus the relation holds for the K+1 node tree. 

Since G contains no loop, as we have observed above, G is the 

union of a certain number t of distinct trees, and so: 

v = e + t. 

Comparing with the above, we see that t = 1. Hence, G is a single 

tree; G is connected. 
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Let us digress for a moment and prove Theorems 4 and 59 stated above. 

'lheorem h. In a tri-linear F-hedron containing as base an (F-1)­

gonal face, at least two of the remaining faces are triangtlJ:a"Eo. 

Proof: We have seen that the graph, G, is a tree, a connected 

graph that contains no cycles e It is enough to consider F ~ 4. Then 

the tree has at least two extremities, X and Y. Since we are dealing 

exclusively with tri-linear polyhedra, X must be connected to two 

successive vertices in the base by two edges, forming a triangular face. 

Similarly, Y must form a triangular face with two vertices in the base 

face. Q.E.D. 

Theorem '5. In an F-heclron hav:in,g an (F-12-gonal face, where F > 4, 

there can be no more than Jit~F'-1,)J trian~ar faces, where (xJ d~notes 

the greatest ,in~eg,er contained i.n..1.:.. 

Proof: By the lemma which says that the tetrahedron is the only 

tri-linear polyhedron containing adjacent triangles, the base (F-1)-gon 

can adjoin triangles only at every other edge, at most~ Q.E. D. 

Bruckner characterized the Kirkman polyhedra as having no "Deckflache" 

or crown faces~ The "shape" of the tree G, i~e" the pattern of left turns 

and right turns one makes in traversing the tree, uniquely describes the 

polyh~3ron, since there is only one way to connect the tree to the base 

face~ A vertex of G . which is incident with only one edge belonging to 

the tree is connected to two adjacent vertices in the base face by two 

edges, thereby forming a triangular face. A vertex incident with two 

edges belonging to the tree is connected to a 'vertex in the base face by 

one edge, so placed that all the angles around the crown vertex are less 

than 180 degrees. A vertex incident with three edges belonging to the 
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tree has no edges leading to the base face, since all vertices are tri-

hedral. 

Simply enclosing a tree in a circle is sufficient to permit drawing 

the entire net of its polyhedron" Take for instance the tree and . 

corresponding polyhedron shown in Fige 16& 

\ 

- --

./ 
\ ./ 

---~\', 
- I \ 

I , 

I 

Fig" 16" 

As we have seen above, there are v = F-3 vertices and e = F_h edges 

in the tree Go Thus, there are five vertices and four oo.ges in the tree 

of the octahedron of Figs 16., 

Note the combinatoria.l nature of the structure of a tree. Once a 

first edge is drawn, one has the choice of "turning left or right" at 

each succeeding vertex. Weeding out the isomorphisms and including 

vertices of order three in the tree complicate the enumeration of 

possible cases~ Yet, as observed by Kirkman, the number of such non-

isomorphic trees is exactly equal to the number of ways the base polygon 

can be dissected into triangles, assuming all the edges and angles of 

the base are equal and indistinguishable.. Hore precisely, the Kirkman 

polyhooron problem is essentially the dual of the polygon dissection 

problem, in the sense that faces and vertices are interchanged. (For 

? .. 
) ~ 



an exposition on duality, see [8] page 53, exercises 3 and 4, and their 

solutions. ) In Fig .. 17 for example, dra'tdng the lines connecting the 

centroids of the triangles in the hexagon at left we get a tree which 

corresponds to the polyhedron shown at right~ 

/ 

/1 
/ I 

/ I 
• / I 
/ I 

/ • I 

I 
I / 

1/ 

/ 

/ 
/ 

/ 

/ ~ 

/ 

Fig. 17 .. 

Dn , the total number of triangular dissections of an n-gon, ad­

mitting isomorphic dissections, was known to Euler. See [8J page 102, 

exercises 7, 8, and 9.. Defining D2 = 1, we have for n :::: 3, 

Un = D2Dn_1 + D
3
Dn_2 + 000 + Dn_1D2 

2 6 10 14 
=2445"0<> 

4n-l0 
n-l 

To show the connection between these numbers, D , and the number of 
n 

(n+1)-hedra having an n-gon base, suppose the latter is called K(n+i) 

in honor of Kirkman. We will refer just to K when the number of faces, 

F = n+l, is understood~ Each of the K types has a symmetry group of 

order Si' i = 1, 2, 3, $4>0 K8 The base in itself admits a group of 

order 2n, the so-called dihedral group~ Then, since edges of the base 
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are considered indistinguishable, He have: 

or 

or 

D ::::?n+2n.+ 
n 3 3 1 2 

D n 

••• 

--= 1 

2n 

D 
K:::: n 

~. 

K 
L: 

i=l 
-L 
s. 

J. 

D 
/...ll 

2n 

because the factor in parentheses, which is dropped to form the last 

inequality, is the harmonic ~ean of the 3i , all of which are ~ 1, and 

not all of which are equal to 1~ 

Recalling that n :::: F-l, and defining L(n) as Dn/2n, we have the 

following table. The numbers for F ;;:: 12 are Bruckner's unverified 

results. Note that he certainly erred for F = 16, since his K(16)< L(16). 

See [2]_ 
.. 

F l~ 5 6 7 8 9 10 11 12 13 lit 15 16 

L 
1 1 1 11 3 81 23.2 711 221 69~ 2261 7~-29 24-7635 6' '4 2 6 l/ 6 2 

K 1 1 1 3 4 12 27 82 228 731 2282 7531 @1V 
The foregoing discussion ioTas more intuitive than exhaustive (for 

more details see [1~J pages 50-55, [13], and ~6] )so an example is 

particularly desirable. Consider F :::: 7, (n:::: 6). The three types of 

dissection for the hexagonal base and the operations which map these 

figures onto themselves are shown in Fig. 18. 
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Here 11 designates. mirror image, or reflection in the vertical axis, 

I 

Rj means clockwise rotation through j degrees, and I means identity. 

Hence the orders of these subgroups are 31 : 6, 32 = 2, and S3 = 2 .. 

3 1 
D6 = 2n L --: 12(1/6 + 1/2 + 1/2) 

i=1 Si 

= 14. 

I 
I 

I 

These 14 ways of dissecting the hexagon (2 from type I and 6 each from 

types II and III) are shown in Figo 19~ 
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The Reverend Thomas P 6 Kirkman wrote many papers in the publica-

tions of the Philosophical Societies of Manchester and Liverpool, and 

the Royal Society of London, mostly in the 1850 t s, on the subject of 

polyhedra, especially on the "Kirkman polyhedra Ii discussed in the fore-

going section. Kirkman developed a system of rather involved recursion 

formulas involving f j (as defined above).. There is, however, a particular 

case in which the formula becomes explicit and rather simple. The number 

of non-isomorphic polyhedra for which F ::: 6, f F-1 = 1., and f3 = 2 is: 

(F even) 

35 



Ehumera ti,on. 

Professor Oswald Hermes and Dr. J o Max Bruckner both worked on the 

extensive enumeration of various subclasses of convex polyhedra. Their 

work leap-frogged, each having occasion to correct the other's results. 

BrUckner's work culminated in a book, Vielecke unn Vielflache, published 

in 1900, (1]. Subsequently he published papers adding to his results. 

In particular, at the Congresso Internazionale dei l1atematici in Bologna 

in 1928 he reported certain results, saying in a footnote that the 

supporting manuscripts would be left to IIsome German university library. " 

After some amount of correspondence, I finally located them at the Uni-

1 versity of Heidelberg in eighteen large volumes. 

The procedure used by both Hermes and Bruckner was to cut off 

vertices, edges, or even pairs of intersecting edges from polyhedra of 

F faces to make polyhedra of F+l faces. :Many years of work went into the 

tabulation of polyhedra by these two men. The most recent results show 

the following total numbers of non-isomorphic polyhedra of various sub­

classes (Table 1)~ The notation is as follows. G stands for Gattung, or 

tribe, and P stands for polyhedra. The subscript shows the total number 

of faces, and the superscript shows the number of faces not contiguous 

with the base face" Since the base face is always chosen so that it has 

o at least as many edges as any other face, Gtl = 30 means that there are 

thirty tribes of ll-hedra having at least one 10-gonal face$ Generally, 

and 

refer to the set of all non-isomorphic convex polyhedra with F faces, 

lIn the Handschriftenabteilung del' Universitatsbibliothek Heidelberg, 
under the label "Heid.. HSe 964 bis 981. II 



P F giving their number, and G
F 

the number of their tribes, whereas 

refer only to the subset of those that have a base of F-i-c sides. 

TABLE 1 
.. 

BRUCKNER'S NUMBER..S FOR POLYHEDRA ItlITH MORE THAN TEN FACES 

o 
G

11 
= 

1 G
11 

:: 

2 G
l1 

:: 

Gil :: 

30 

51 

o 
G12 :: 50 

91 

2 G12 :: :1.20 

3 G12 = 107 

G5 
12 

:: 

61 

82 

281 

:: 508 

335 

h 
p 11 = lj.L~ 

P 11 :: 1250 

o 
P12:: 228 

:: 991 

p2 :: 226h 
12 

p3 __ 2826 
12 

h 
p 12 :: 1232 

5 
p 12':: 74 

6 6 
_G~12 ___ :: ____ 1 _____ e~ 

G
12 

:: 444 £1
12 

:: 7616 

o G
13 

:: 

1 G
13 

:: 

2 G
13 

:: 

3 G13 =: 

I.J-G13 :: 

5 G13 = 
6 

~JJ = 

88 

154 

223 

165 

76 

16 

GO = 1ho 1L,. 

1 
G1L~ = 253 

2 
G1ll :: 359 

7 
G1L~:: 18 

o 
G

15 
:: 225 

1 
G

15 
:: 339 

8 
G15 = 17 

o P13 = 
1 

£1 13 = 
2 P13 = 

pi3 = 
4 

P13 = 
p5 :: 

13 

6 £1
13 

:: 

731 

9401 

15218 

L~302 

115 

p~!~. = 2282 

1 
£I 14 = 12170 

2 
p 14 = 37030 

p7 = 178 
1lJ. 

o 
P 15:: 7531 

1 
p 15 :: lJ-5232 

8 
P 15 = 266 

o 
p 16 :: 2L~312 



CHAPJ:'ER III 

COMPU'l'ATION 



Gen.yral Comments. 

I have "Tritten a computer program in the "Extended Algol" langua'ge 

for the Burroughs BSOOO computer [211J.. The program starts with the 

tetrahedron, and performs all possible partitions of faces to form 

pentahedra, saving only those which are not equisurrounded to one saved 

previously; see the definition of "equisurroundedll in Chapter I. Then 

it uses the pentahedra as inputs~ partitioning their faces to form 

hexahedra, then the hexahedra to form heptahedra~ and so on.. The 

original program was wri. tten to accommodate 11-hedra.. Then when BrUckner's 

1928 paper [2] came to light, r modified the program enough to accommodate, 

larger numbers of faces but of 1imi ted edge-count~ Hence we have a 

complete enumeration of conveX trj.,~linear polyhedra of up to 11 faces, 

and a partial enumeration (maximum edge-count::; 6) for F = 12, 13, 14, 

and 156 

In partitioning a face of one of the input polyhedra, the represen­

tation of the polyhedron is the one label1gd lla in Chapter I, namely a 

list of the neighboring faces of e8.ch face, in cyclic order, by name& 

For compa~ing two polyhedra, however~ 4b is used -~ a list of the neigh-

bars by ad ge-count rather than by name~ 'I'o make such a description 

unique, it was necessary to agree on a canonical form for the latter 

representation", In my program I permuted the neighbors, retaL'1ing the 

cyclic order? until the resulting 1t:rord was numerically minimized.. Then 

these words, one foX' each face~ were sorted to make one-to-one matching 

less laborious a process~ Two examples are shown in Fig$ 20~ 



Splitting. 

LI4LI 
hhh 

3hYJ' 
3h34 
343Lr 

Fig. 20. 

lr5.5 
LJ55 

351~'5 
3545 

3l.j,lt35 
341.13.5 

Once it is determined which face is to be partitioned, and between 

which neighbors of that face the partition line is to run, the details 

of forming the resulting polyhedron simply amount to a great deal of 

bookkeeping. The procedure by which we assure that all possible parti- . 

tions are made will be described here. We do the follo~dng for each 

face of each input polyhedron. Assume that the edges (and hence the 

neighbors) of the face being partitioned are numbered from 1 to N, 

counterclockwise, as in Fig. 21. We run a partition line from each edge 

to the next higher numbered edge, including the "wraparound" case from 

edge N to edge i. This is referred to as cutting off one vertex. 

1 

,/ 
,/ 

Fig. 21. 
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Next we run a partition line from each edge to the second higher numbered 

edge -- e.g. from 1 to 3, 2 to 4, etc., N to 2. This is referred to as 

cutting off two vertices. For example, in Fig. 22 the partition line 

runs from edge 4 to edge 1. Tile continue this process of cutting off 

3 

\J: 
~I 

L 

1 

Fig. 22. 

V vertices, where V ranges from 1 up to [N/2] , the greatest integer con­

tained in N/2. The reason we do not have to go higher is that, because 

of symmetry, higher values of V simply duplicate partitions that have 

already been made. For instance, in Fig. 23 the case of V = 3 gives 

the same partition as the previous one shown above. 

1 

The recognition of one other form of symmetry seemed worthwhile 

in the program. That is, in a face having an even number of edges, N, 

the partition lines for V = N/2 need begin only at edges numbered from 

1 through N/2. 



C£.~parison. 

The procedure by which the polyhedra created by the splitting 

process are checked for equivalence will now be described. First, 

the tribe number for the newly created polyhedron is formecI by counting 

triangles, quadrilaterals, etc. The tribe is checked against the tribe 

numbers of each of the polyhedra already formed. If the new one is not 

found in storage, then no further checking is necessary -- the new one is 

added to the collection. 

If, on the other hand, the new tribe number matches one or more of 

those in storage, then members of this matching SUbset of polyhedra are 

singled out for detailed comparison with the new polyhedron. The detailed 

comparison entails looking for an exact one-to-one matching of the sets 

of face ''words'' of the two polyhedra being compared. That is, they are 

checked to see if they are equisurrounded, as defined above in Chapter I. 

At any point in the comparison, if a face word of a polyhedron A is 

unequal to a face word of polyhedron B, then a new polyhedron from storage 

is brought out for comparison. Similarly, comparison checking for a new 

polyhedron can be terminated immediately upon finding a polyhedron in 

storage with which the new one is equisurrounded. If, however, no such 

polyhedron is found, then the new one has to be "turne:i inside out" by 

reversing the cyclic order of the neighbors of each face, and checking it 

against the set of polyhedra of the same tribe again.. If it survives 

this test without being rejected as equisurrounded with one in storage, 

then it is added to the collection. Then the program returns to make 

another partition~ 

Thus, in fact, my computer program regards polyhedra as equivalent 

if, and only if, they are equisurrounded. 



Resul tSe .. 
Using the above program on the StanforC. University Burroughs B5000 

computer, consisting of a 16,384 word core memor~, two drums, four tape 

drives, two card readers, two pl~nters~ and a card punch, I created ,all 

the tri-linear convex polyhedra of up to eleven faces. This took about 

tt<relve hours of computer time" In comparing my results with those 

published by Bruclmer [1] enumerated by another method, I found that we 

agreed, one-for-one 9 up to the lO=hedra, which is as far as he went at 

that timeo In his 1928 paper [2] he claims to have found 1250 or 1251 

l1-hedra, these two figures appearing in two different places in the 

paper. My results showed only 1249 l1-hedra, but have not been compared 

in detail with BrUckner's since the supporting manuscripts upon which his 

paper was based are in Heidelberg., I hope to have the proper pages of 

the manuscripts duplicated and sent to me, if practicable. 

I should like to point out the evidence which gives credence to my 

results. BrUckner and Hermes disagreed quite a bit on their enumeration 

of polyhedra before the tum of the century. Hermes even found an 

omission in BrUckner~ s list of lO~hedra~ fortunately in time to include 

the correction in the publication [1]0 
Another example of a difference with BrUckner w s results is in the 

number of 12-hedra with hexagonal base" He claims 74 as against my 76, 

and there is a provable omission on h:ts part in this case, even without 

reference to his manuscripts~ The number of tribes of this, class of 

polyhedra is 14 accol~ing to Bl~ckner~ whereas I have found 15e It is 

sufficient proof of their ex:i.stence to draw a representative for each 

tribe, as I have done in Figo 2h~ 
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4521 

5250 5331 

6141 6222 

7113 8004 

Fig. 240 Fifteen tribes of 12-hedra with maximum edge-count = 6 e 
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In the section above called? iVKirkrllaTI polyhedrae Dissection of a 

Polygon into Triangles? 11 ,f8 pr'olTod another error in Bruckner 9 s result~, 

analytically rather than ernpiyoj.cal1y" 

Regarding the dif'ferenee in the lTurnber of 11,~hedra~ the net 

difference of 1 bet"irfeen Br1:1ckI'l8J'w s :1250 Bl'1d my j.249 polyhed.ra is a 

composite of' two en'ors in (j81:'tain subsets" For the number of 11-hedra 

with an octagonal 1J.'380 face (tliJO faces in the polyhedron not contiguous 

with the base face) B:r,G:c:kner had 508 and I had 5090 On the other hand, 

Bruckner had 335 1;rith a heptagonal b8.se~ 'whereas I had 333@ These errors 

are in opposite cl::1.roc;"cions 9 making il net discrepancy of 1" 

As 'will be expl,aJ.ne:l in Chc:rpte:t' IV 9 Tostlng Isomorphism, the 

criterion of eqllisurnmndeclness is t:l. necessary but not sufficient condi-

tion for isomorphism of t't"O pol:yhoclrao If I had consistently fOill1d fewer 

polyhedra than 13:r,iidmcn:' thou J 'v)cmJ,d S'uspec:t that I had d:lscarded some 

fact is that~ except, :tn th.e li:tst cited case of the preceding paragraph, 

I . t '1 "" .,." h B 0, 1 conSls ';ent._y lOlmci Jih)1.'6 pOJ.yh cd:ca '(, an .. rue mere 

Fo!' purpOses of eompa:t'ison~,yith the ha.nd,~wo1.'k of Brllckner and 

Hermes 9 I shal~ :'iC,ewJ'M'l m~l spec:'Lf:le results in Table 2 and repeat theirs, 

wher'e they cJ:LiTe:t' fI'om min 0 " 

Tn.e subscript shuvJS the total,. nCiJ):iJEH' of fac';3s ~ and the superscript shows 

the number of faces ll.nt cont.:i.gll.CtIS th tho base facBo My results are 

shown ~ followed by lJ",iiolm s :1x! p:'tL'onthe::::Gs 'c,yhere his differ from mine~ 



TABLE 2 
.. 

SOME OF MY RESULTS COMPARED WITH THOSE OF BRUCKNER 

0 30 0 = 82 GU = P11 
1 51 1 281 G11 = P11 = 
2 G11 = 62 2 P11 = 509 (508) 

3 GU = h2 3 
PH = 333 (335) 

h 1h l~ 44 G11 = Pl1 = 

G11 = 199 PH :: 12h9 (1250) 

5 G12 
:: 15 (1h) 5 P12 

:: 76 (74) 

6 1 6 1 (reg" dodecahedron) G12 = P12 
:: 

6 16 6 115 G13 
:: P

i3 
:: 

7 G1h 
:: 18 7 P14 

:: i8h (178) 

8 17 8 267 (266) Gi5 
:: 

P 15 
_. 
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CPlAPT:GR IV 

'I'ES'I'ING ISOMORPHISM 



The results of this work were obtained using "equisurroundedness" 

as the criterion for the equivalence of polyhedra. In the course of the 

work it turned out, however, that the following is true: 

Theorem. 10. ,fuuisurroundedness is a necessa!:y but not a sufficient 

condition for isomorphism. 

The necessity is ob,rious, and the insufficiency is demonstrated by 

a counter-example. In a polyhedron having a large number of faces it is 

possible to isolate asymmetrical subset of faces in such a way that a 

perturbation can be made which does not alter the ilsurroundings" of the 

individual faces. The best example derived heretofore from this general 

idea is represented by Fig" 25$ Each of the two polyhedra R and S has 

Polyhedron R Polyhedron S 

fig. 25 .. 

eighteen faces deployed as follows: there are four heXagons forming a 

belt around the "equator" and two "polar caps" which look like the net 

of Fig .. 26 0 In polyhedron S, the orientation of the two polar caps is 

"parallel, /I but in polyhedron R, one is rotated through 90 degrees with 

respect to the other, about- the pole. 
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Fig. 26. 

The present computer work includes only polyhedra of less than 

eighteen faces, yet we have no assurance that the criterion of equi­

surroundedness is sufficient for isomorphism even for such polyhedra. A 

counter-example of fewer faces could possibly be f01L.'1d. The experimental. 

evidence makes this seem unlikely since I found more of the higher 

polyhedra than BrUckner in some cases, and never lesso However, unless 

an analytical proof were found, a complete test for isomorphism would 

be necessary even for those polyhedra already generated, and certainly 

for those with more faces. Such a test is considerably more time­

consuming than the test for equisurroundedness since face labels can be 

interchanged in so many ways, in generalo However, it is not quite as 

bad as it might seem, since only like faces need be interchanged. That 

is, we can make tests for necessary conditions, thereby making it possible 

to reject the hypothesis of isomorphism early, and proceed to the detailed 

exhaustive isomorphism test only in a relatively small number of cases. 

If two polyhedra, Rand S, are isomorphic, their faces must match 

with respect to certain propertieso For instance, if face R1 is to 

correspond to face S1' then they must not only have the same number of 

edges, but also must adjoin like polygons -- i. e. be equisurrounded as 

faces. Therefore it is not necessary to form all possible permutations 



of the labels of the faces, but only pennutations of like faceso The 

number of permutations becomes very much smaller in a hurry. For 

example, 18! might become. 2~hJh!8!c 

We vTant to devise a list of necessary conditions for faces which 

will lead us to a conclusion of non-isomorphism quickly, leaving very few 

polyhedra to be checked completelyo First, the tribes of the two poly­

hedra must of course be the sarno" Secondly~ they must be equisurrounded. 

Thirdly, a face pair9 one from each of the polyhedra being compared, 

must have equisurrounded neighbors alsO., A decision to be made here is 

whether to use the separate edge-counts of each of these neighbors' 

neighbors, or just the total of sameQ 

Suppose vJe have such a list of necessary conditions for two poly­

hedra, A and B& This classifies the faces of A and B into subsets having 

like propertiese Assu.me that the correspondence, by properties, is as 

shown in the follmdng ~g 

£:'0 I ,yh.~i rap t}, t!9J? erE. f21;y:hed,ron B 

(1 9 2) 1 (3,5) 

(4·,6,7) 2 (1,2,4,7) 

(3) 3 (6) 

(5~8) 4 (8 ) 

We can conclude immediately that the two polyhedra are non-isomorphic 

since the numbers of faces in the above subsets do not correspond. 

However, if such a list does halre equal numbers of faces in the corres­

ponding subsets ~ -vre would have to test further in a manner like this: 

Choose a small subset and assume a correspondence between one face of 

A and one face of B~ For example, under property 1 above, assume face 

Ai maps into face B36 This changes the property list~ Then further 



extensions of the face properties (e0gc neighbors' neighbors) being 

evaluated are made, thereby refining the property list still further. 

This leads either to a contradiction, proof of isomorphism, or no 

further refinemente In the case of a contradiction, non-isomorphism is 

proved. Proof of isomorphism comes when the p!~perty list contains only 

subsets of one element each$ In the last case, when there is no furU1er 

refinement, we make a further assumption of correspondence and repeat. 

Note that, regardless of whether two polyhedra are equisurrounded 

in their original form, or when one 1.s turned inside out, the labels 

on the faces might not correspond unless one is turned inside out. 

For example, without relabeling the faces we ought to be able to deter­

mine that the two tetrahedra of Fig. 27 are isomorphic$ In both tetra­

hedra, the base face is face # 10 

Fig. 27Q 

Now let us consider the eighteen-faced counter-example of Fig. 25, 

above, showing tvJO polyhedra, Rand S, which are equisurrounded but not 

isomorphic 8 Suppose we label the South Pole caps the same for the two 

polyhedra, as shown in Figg 28. The numbers outside the cap are the 

labels of the adjoining faces -= the four hexagons around the equator. 

5' 



11 

16 18 

14 

17 

Fig. 28& Common South Pole. 

For the North Pole caps, suppose we label the faces as shown in Fig. 29 

for polyhedron R and polyhedron So For this arrangement, the neighbors' 

edge-counts, listed under IISurrouxldings7" and the neighbors' labels 

are shown in Table 30 

18 16 15 17 

17 18 

R S 

Fig. 29. North Poles. 



TABLE 3 

COMPU(rER REPRESEIITT'\TION OF TI-lO SPECIAL 18-HEDRA 

~ Surround in p; s R S 

1 666 5 7 8 5 7 8 
2 666 5 9 10 5 '9 10 

3 666 6 11 12 6 11 12 
4 666 6 13 14 6 13 14 

5 366366 1 8 9 2 10 7 1 8 9 2 10 7 
6 " 3 12 13 4 14 11 3 12 13 4 14 11 

7 366666 1 5 10 15 18 8 1 5 10 16 15 8 

8 " 1 7 18 17 9 5 1 7 15 18 9 5 

9 " 2 5 8 1'1 16 10 2 5 8 18 17 10 

10 " 2 9 16 15 7 5 2 9 17 16 7 5 
11 " 3 6 lh 18 15 12 3 6 1h 18 15 12 

12 " 3 11 is 16 13 6 3 11 15 16 13 6 

13 " 4 6 12 16 17 1'-t h 6 12 16 17 14 

14 " 4 13 17 18 11 6 4 13 17 18 11 6 

15 666666 7 10 16 12 11 18 7 16 12 11 18 8 
16 " 9 17 13 12 15 10 7 10 17 13 12 1.5 

17 " 8 18 ll} 13 16 9 9 18 14 13 16 10 
18 " 7 15 11 14 17 8 8 15 11 14 17 9 

For complete isomorphism testing, we need to permute the labels on 

one of the polyhedra and see if the result is identical with the other. 

Those with the same "surroundings" in the table are the ones which need 

to be permuted. Thus, 'toTe have to permute the labels on the faces within 

the subsets: (1,2,3,4); (5,6); (7,8,u.13,14); and (15,16,17,18). There 

are 24.2.lt0320.24 ways to do this -- about 45 million. Even for smaller 

polyhedra, e.g. nine faces, the heptagonal prism requires 7:2: = 10,080 

permutations. Because of the symmetry, the cardinality of the subsets 
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is not reduced. by most of the extensions of properties described above. 

To be feasible, perhaps such a complete isomorphism test must wait 

for the next generation of computers. 
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APPENDIX 



J3Planation of ApE.e·~. 

The appendix consists of two parts -- the ,listing of the comput~r 

program in Burroughs BSOOO Extended Algol, followed by the enumeration 

of polyhedra produced by the computer. Because of the large volume of 

output it was necessary to code the li,st of polyhedra rather cryptically. 

A word of explanation is in order. Maximum edge-count is abbreviated .MEC. 

Each line of print in the list represents one polyhedron. The line 

bears the identification number (they are numbered serially) of the 

polyhedron, followed by one coded word for each face of the polyhedron, 

in order, beginning with face #1. Each word consists of n digits, where 

nis the number of sides of that face. The digits identify the adjoining 

faces in clockwise order$ For polyhedra having more than 9 faces, the 

character "A" stands for 10, B for 11, etc. .An example will help 

clarify the coding. Take polyhedron #1 from the list of l1-hedra on 

page 86. A clearer listing of its 11 faces is shown in Table 4. 

Face 
Number 

1 

2 

3 

5 
6 

7 
8 

9 

10 

11 

TABLE 4 

FIRST 11-HEaRON 

Number 
of Sides 

8 

8 

S 

3 
5 
6 

3 
5 
ll­

l). 

3 
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Identification of Neighbors 
in Clocbrise Order 

4 3 8 6 9 10 11 2 

10 9 6 5 3 4 1 11 

4258·1 

3 1 2 

7 8 326 

7 529 1 8 
856 

7 6 1 3 5 
10 1 6 2 

9 2 11 1 

10 2 1 



COlll..PUI'ER PrtOGRAM 



• • • e • ~IANFURD ~50UO ALGOL ~m 7/23/64 VERSION 
~EGIN CUMMENT O. ~. GRACE BIN 141 

EXT. 4425~ POLYhEOHnN PAHTITIUNING PROBLEM 
lHINGS TU REMlM~lH Te CHANGE REFGRE RUNNING 

THl DAlA CAHU CCNTAr~rNG F. P~AX. I, MS. A~D ML. 
THl GMAX ASSIGN~E~T STAIEMl~T .- THl ~lRST EXECUTED 

LAHEL B1, 82, B3. 84, 85. H6. 8/, BH. 89. ~10J FINALENQ, 
MSMT, MLM1, MS2ERQ, MllERO. PO~. HlSIART. REAOALL, 

SWITCH S~6 ~ B1. 82, ~3, 84. 85. B6, H7, B~, 89, BiO} 
dUOLlAN ~unLIU, GUOl} 

210/64 

STAH.ME"'r. J. 
GE.I~ESIS' ILOOP,. 
STAHl} 

INTlGEH Al. A2. A), A4, A~p A61 A7p A8. A9p A10p ALF, BAD, BAM, CNTL, 
UEL. UIM, F, FhEQ, Up G~AX, [, J, JUl, K, LIXO, LIXM, MCH, ML, ~s,. 

N, PArJS. PATJT, PM~A, PHMIND~x. ~INUtX, 51 SAM, SIXU, SIXM, TI 
11, TllICOUN1~ u~ V, VM~ VMAX, VIp X, Y, lJ 

NEAL AR~AY CUU~T[UII0J, OELSAVE(OlllJ, UELIA(O!11],FHEWL[OI1,QI700], 
F~lWS(Olt022J. MATCh[O!200], P[OllUJ. PRM(OI9]. QeD'll], 
QL[OI22~,OI10J,WS[OI125,O:10J,QLO(UI14, OI1013].QSU(OI12, 011013)J. 

SAVL ARRAY lN~(U:11J. PATCOI \1' 0116], WAI (0111, 0111); 
ALP ~1 A A I~ ti A V C H A H [ 0 I 1 5 J ; 
~ILl LP(2,1~), P~IL 2(1,1~,SAVE 099), WLDFIL 2(1,15,SAV[ O~9>, 

QSUFIL 2(1, 15, SAvl 099); 
FORMAT VMT1("FACE J =",I3,"NUT FOUND AS NAtiUk IN FACE wORD ",2A6)J 
tORMAl Frll?("lRIBt", 11111)J 
FORMAT FMI4 ("SfAHT TU MilKE ",I3,"·HEOHA FHOM ",13,"-HEORA,")i 
~UHMAT FMT6(X12, 11, X16, I?, XII' 12, X6, lOCAl, "-", AI, X2) ) J 
fOtiMAT FMT9(X5, "lLIIPSEO EXECUTION TIME IS", ~8.2, " MINUTES. RlSTART PAt 
r< A M t 1 E H 1 I 5 N a \'/ " , Ill, ".");, 
fORMAT FMTI0(X5, "L PULY NO, FOLLOWED tiy lIS QLO.",I4,X2, 
fORMAT FMT11(X5, "5 POLY NO. FOLLOWED HY liS QSD.",14.X2, 
~ORMAr FMT12(X5, "PERMUTE RIGHT NUM8EH UF SIDES FACE 
NEIUHBORS (lU. NU.)-eNO. UF SIDES) NUTtl '=10, '=11.")1 

11(A6,X1»" • 
11<A6,Xl)}J 

CLUCKWIsE • 

~UHMMT FMT13(X5, "PULY", l~, " FACE"D 12, " WITH V =", 12, " ANO S =" •.• 
13, ft. HESTART PARAMETEHS F; P~AX·p 1, MS, AND ML AR[",13Pl4Pl4dS . .rS>J. 
FORMAT FMT1~(/"EX~CUTION rIME EXCLUSIvE Uf COMPILATION WAS ",f9.2, 

" MiNUIES,")} 
~URMAT FMl16("H~SlAHT USING PARA~EIEHS F =",13," PMAX :"pI4," =",. 

14," MS =", IS." AND ML =". I5)} 
~ORI~AT FMT1/C"PFIL MESSED UP. t ::",14, .. NOT EQUAL TU P(Q] "'",14)} 

.fORMAT fMT91'(I5. Xl,93Al») 
fORMAT FMT92(X99, 13. 14,,14, 15p 15); 
PHUClOUHl PAHTITIUN J 
bEG ll~ 

LAHEL EHHI. (NOPAHT. ENPH, E~Dl0. [NOll, 8IGT, STN[XTJ 
T ~ ViS ; COMMENT T = SUBSCRIPl OF TEHMINAL NA~OR)UT NOT MOU N. J 
CUMMtNT 5 = SURSCHIPr OF STARTING NA~OHp AhO V = ~O. VERTS CUT OFF.'. 
fOK Y ~ 1 STI:.P 1 UNTIL F 00 
ti(ulN JO~ ~ ~AT(Y,Olj 

, FUH L ~ 0 SlEP 1 UNIIL JOE UO UAT(VpLJ • PAT(Y,Z]J 
lNO) COMME~T NOw MAKE CU~RECTIU~S TO ~AT CAUSED BY PARTITION. J 
QATlb,OJ .. v + 21 COMMENT ~E~ FACl HAS V • 2 EDGES. J 
QAT[llll) .. JJ 
fUM L .. 0 srlP UNTIL v 00 QAI(G,Z+21 • PAT[J,Z • 51) 
Ij 1\ 1'1 '"' V • 2 J 
JOt .. QAT (J' 0] ~ N - UAM; 



COMMlNT CUT fACE HAS N-V.2 EDGES, 
IF N C 1 JHlN GO fU dIGT; 
WAY lJ, S + \J • GJ CU~MENT THE FIRST S ~ABORS ARE UNCHA~GlD.l 
fUR L • S + 2 STEP 1 UNTIL JOE DU QAT lJ. Zl • PAT (J, ~AM+ Z]J 
GO TU STN!::XTi' 
COMMlNT GO AHEAD A~O ADJuST NA8DRS SAND T NEXT. J 
dI~T: CUMMENT HIGT: ) 
QAT lJ, 1J • GI 
dAM. (T MCU N) • 2; 
f'O~ L • 2 STEP 1 UNTIL JOE 00 
COMMlNT NEw FACE. G, REPLACED 
STNEXT: cOt-J~Ei'n 

PATJS • PAT [J. 51} 

QAT lJ. LJ • PAT (J, BAM + Ll' 
ALL NA8UHS OF CUT FACE ENTRE SAND T.l. 

SHEXTI } 

CUMMlNT PATJS = NABOR, NUMAEH S OF FACE J. 
JOt ~ PAT [PAfJS, OJJ 
QAT lPATJS, 0) • JOE. 1; 
FUR L + 1 STEP 1 UNTIL JOE 00 IF QAT [PATJS, ZJ = J THEN 
8EGIN FUH Y.JOE STEP -1 UNTIL L OU QAT(PATJS,Y+l)+QAT(PATJS,Y)1 

liU TU c..t\DllJ 
lNlJi 
ENOlll COM~ENT ENUlll' 
QAT lPATJS, LJ • Gj 

COMMlN1 i>lATlPATJS,O] = CIME~SION OF NAdOR S. NOTIcE THAT 
T ~AY BE dIGGlR THAN N AlCAUSE OF THE w~AP·AROUND FEATURE. } 
~ATJI • ~AT lJ, TJ; C~MMENT PAr~T = NABOR NUMBER T OF FACE J. J. 
JOE. PAT (PAIJT, 0]; C0MME~T OIMENSIUN OF NAHOR T. J 
QAT lPArJT. OJ • JOE + I) 
FUR L • 1 ST[P 1 UNTIL JUE DO IF WAr (PATJT, LJ = J THEN 
HEGIN FUH Y • JUE • 1 STEP - 1 UNTIL L UO QAT (PATJT, Y + 2] • 

QAT(PATJT' Y + III 
(iU TU l.r\Oll.lJ 

lNLl} 
lNU1UI COM~ENI ENOIOI J 
WAl [PATJT. L • 1) • G; CO~ME~T EDGE/COUhT OF NEIGHBUR T. J 
FuR L + 2 STlP 1 UNTIL V 00 
BEGIN U • PAT [J, S + Z • 1]; 

<.; U I~ ~ E N r U = I I) (j F N A Ii 0 R NO. S • L .. 1 U F F ACE J. 
CUMMENT lHAf IS, WE no rHIS FOH NABOR hO. 5+1' 5+2, ••• 1-1. , 
FUR Y • 1 STEP 1 UNTIL QAT (U, 0] UU IF QAT (U, Yj = J THEN 
!:lUiY" WAT lU, YJ • ('J GO TO (N08} END) 
tlAU • WAT lU. Y1J 
EKHt: wRITE (LP, FMT1, J. BAD. [4 I 20), 8AO • l24 I 24)J 

lNUd~ END; CCMMENI 
tNO~ARTI END; cnM~ENT ENU Of PROCEDURE ~ARTITION. 
~RUClOU~l rSUCH(C~J , .. 

ENUSI 1 
ENOPARTIJ. 

tjEGIN 
LAtlE.L CANU~. l3. E4, E5. E6. E7, EH. E~, EI0,ENO!SO,EN05, FILLQSO, 

LJ. L4, LS. L6. L7. LB. L9. LIO, MA~EPRM, PICKP~M, STAHTPHM,SURT;. 
swlT~H Sw2 ~ L3, L4, L~, L6, L7, Le, LY, L10; 
SWll~H S~7 • l3, l4, E~. (6, E./, Ed. EY, llO; 
fORMAl FMI14 ("TCICOUNr ERRUR.", 12, )(:" 15 (12. XI»J 
tlOOLLU ~ FALSE.; 

, L I X I) ~ C 1"-1 L + t) [) I v 9 ? ; 
LIX~ + «ML+l) MelJ 92) ~ It} 
SIXu • (MS+l) ~IV 92; 
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SIXM • «MS+1J MOU 92) x 11. 
FOH L • 3 STl~ 1 UNTIL F DO CO~NT ell • OJ 
FUH L • 1 STEP 1 UNTIL G 00 CUMMENT FOH EACH fACE. J 
~EG1~ DIM + QAT [Z. OJ; 

CUUNT (OIMJ • COUNT [DIM] + 1; 
lNUI 
TUlCUUNT • OJ 
FOH L • 3 STEP 1 UNTIL F DO TUTCOUNT • TOTCOU~T • COUNT tLJ) 
IF TUlCUUNT : G THEN GO TO CANON) . 
WHITl (LP, FM114, TOTcnUNT. FOH l • 1 STEP 1 UNTIL 
(;Ai~ON I COM~ENT 

15 00 COUNT [Zl)J. 
CANONIJ 

CNlL • CUU~T[F] + CQUNT[F-1JJ 
COMMENT NC~ HE FU~M ALL POSSIBLE PEHMUTATIONS Of THE NABUHS EDGE­
COUNIS ANU PICK THE NUMEHrCALlY SMAllEST FOH OUH CANONICAL FOHM. 
STAR1PRMI CUMMENT STAHTPHMI) 
FOR l • 1 STlP 1 UNTIL G OU CU~MENT FOR EACH FACE. 
~lGIN DIM. WAT [l, OJ} 

PHMINUEX • DI~ - tJ 
1~ ROUlIO THE~ GO TO Sw7 (OIM a 2); COMMlNT E3, ••• , El0. } 
A10 ~ QAT [QAT [Z, 10), OJ; 
AY + WAT (QAT [l. 9), oj; 
Ad • QAT LQAT [l, dJ, 0); 
Al • QAT (WAT [Z. I). 0]; 
A6 + QAT (QAT [/.. 6], oj, 
A~ • WAT [WAT [/.. j]. OJ) 
A4 + OAT LWAT (/.. ~), oj; 
A3 + QAT [OAT [l. 3J, OJ; 
A~ + QAT [WAT (/.. ~Jp oj; 
A1 • QAT [QAT U. ll. 0); 
c.;U TU MAKU'RH} 
llUI Ala + QAT (QAI [l, DIN - 9), OJ, 
lYI A9 • WAT [QAT LZ, DIM - al, OJ) 
E~I AH • QAT [OAT ez. DIN - 7], OJ} 
E (I A"( • U AT (IJ II T L L. 0 I M ~ "6), 0 J"J 
E61 A6 • QAT [QAT [7.. DIM ~ 5], OJ} 
l')l A~ • (JAT [QAT (Z. !lIN W ~J. 0); 
E4: A4 • OAT [WAT (l, 81M - 3J. OJ; 
E31 Aj • WAT (WAf lZ. DIM - 2J. OJ} 
A~ • QAT [WAT [l. UrN ~ 1], OJ} 
Al • ~AT (WAT [l. UIM]. 0]; 
OlLSAVl [LJ • DELTA (ll]' 
CUMMlNf MUST SAvl ThE DELTAS ~HILl DOIhG INSIDE-OUT CHECK. 
MAKEPHM: CUMt-1ENT MAKEPriMIJ 
GU TU ~~2 [!JI~ - 2J; 
LlVI CU~MENT L1CI) 
PHM [OJ. 0 K AtO [8 i 44 I 4] & A9 [12 I 44 I ~J & 118 (16 I 44 

; . 

I 4) , A7 [20 ! 44 14] ~ A6 [24 I 44 I 4J & A5 (28 f 44 I 4J & 
A4l3~ I 44 : 4J Ii. A3[36 ! 44 I 4J ~ A2(40 I 44 14J & Al(44144 1 4);. 
PKM [ll ~ 0 K Ai [d I 44 I 4J & Al0 [12 I 44 I 4] & A9 (16 I 44 
I 4] ~ Ad (20 ! 44 : 4] 1\ Al [24 : 44·1 4] 8. A6 [28 I 44 I 4) ,. 
A~[3~ I 44 I 4 J , A4[36 : 4q ! 4J , A3(40 I 44 14J , A~[4414414]J. 

PH M [2 J .. 0 (I" p [d : '14 I '11 6, A 1 [1 2 I 44 I 4 J I!. A 1 a [1 6 ! 44 
I 4] I!. II" [20 I 41~ : ljJ Ii. AI3 (24 I 44 I 4) & A7 (21l I 44 I 4) & 
A b l 3 2 I II 4 : lj J ~ A 5 [ .l 6 : 4 4 I 4 J & A 4 [ 4 0 I 4 4 I 4 J <\ A 3 r 4 4 I 14 4 I 11 ) ; • 
P H 1'\ (3) .. U 5. A 3 [d I 4 4 I II J "I!. A 2 l 1 2 I II I; I II J I!. AlL 1 6 I 4 4 



I 41 ~ AIO [20 I 4LJ I 4] & A9 [24 I 44 I II) (. AS (2d I 44 I 4J • 
~ A7(32 I 44 Ill) ~ AAt36 1 441 III & AS(40 I 44 14J 5 A4(44144 1 4)J. 
PH~ L41 + U & A4 [b I 44 I 4J & A3 (12 I 44 I 4) & A2 [16 I 44 
I q) ~ Al [20 I 44 I 4) K AID (24 I 44 I 4) & A9 (26 I 44 I 41 • 
& A8(3l I 44 :4J ~ A7(16 I 441 4J & A6(40 I 44 14J , A5(441441qJI. 
PHM [5J ~ 0 & AS (8 : 44 I 4) & AI! [12 I 44 I 4) 8, A3 [16 1 44 
I 4) & A? [? 0 I 4 LI I 41 Ii A 1 (24 I 44 : 4 J 8, A 10 (21.l I 4.4 I. 4] 
, A9l32 : 44 14) & AI.l[36 1 441 4J 8, A/[40 I 44 141 & A6[44144 14]J. 
PHM [6J • 0 & A6 [b : 44 I 4] & AS (12 I 44 I 4] & A4 (16 I 44 
r 41 & A3 (~O I 44 I 4) & A2 (24 I 44 , 4J 8, At (28 I 44 I 4J 
& AI0[321 44 14) & A9(]6 I 441 4J 8, A8[40 I 44 14J I A([44144:4JI. 
PHM [7J • 0 & A7 (8 I 44 I 4) & A6 (12 I 44 I 4J 8, AS (16 : 44 
1 4] 8, A4 (20 I 44 I 41 & A3 (24 I 44 I 4J & A2 (28 I 44 I 4) K 
Al (3~1 44 :4) ~ A10[36: 441 4)& A~(40 I 44 14] & Ae[4414414), 
P~M tl.lJ .0& A8 (d I 44 : 4] , At t12 I ·411 I q) & A6 (16 I 44 
I 4] , AS [20 I 44 : 41 K A4 (24 I 44 I 4J & A3 [28 : 44 : 4) R 
~~ [3~1 44 14) & Al [361 441 4] & A1U[401 44 14J & A9(4414414]} 
P~M [9J • U & A9 re I ~4 I 4J & AH L12 I 44 I 4) & A7 [16 I 44 
I 4] & A6 [?O I 44 : 41 K AS [24 I 44 I 4J & A4 (2H I 44 I 4] I 
Aj [3~1 ~4 14) & A~ [36: 441 4J & Al (401 44 14J & AI0l44 14411l]J • 
GU TU PICKPRMJ 
L'JI COMIVENT 
PKM (OJ. 0 & A9 (I? I 44 I 4J & 
: 4] 8. A6 (24 I 44 I 4) ~ AS (28 
AJ (36 : 44 : 4) , A2 (40 I 44 I 
PKM (1] • U & Al [I? I 44: 4J I'. 
: 4) K AI (~4 : 44 I 4] & A6 (28 
A4 [36 : 44 I 4J 8. A3 [40 
PKM (~J ~ 0 & A2 (12 I 44 
I 4) & Ad [24 I il4 I 4J ~ 
AS [36: 44 : 41 & A4 [40 
PKM lJJ • U ~ A3 [12 I 44 
I 4] & A9 [24 I 44 I Ij J r. 
A6 [36 I 44 I 4] & AS [40 
PHM (4) • 0 & A4 [12 I 44 
: 4] & Al (2'j I 44 I 4) K 
A( [36 I 44 ; ·4] & A6 (40 
PHM [SJ .. U & AS ·(12 I 44 
I 4] & A2 (24 I 411 I 4) & 
A8 (j6 I 44 I 4] & AT [40 
PH~ (6) +'0 8. A6 [12 I 44 
: Il] & A3 [~4 I 44 I 1I] 8. 
A~ (36 I 44 I 4] & AK [40 
PHM (fJ • 0 & A7 (12 I 44 
I 4J & A4 [24 I 44 : 4) I 
Al (36 I 44 I 4] & A9 (40 
PHM (8] • 0 & AS (12 I 44 
: 4J & AS ,(?'j I 44 I 1I] <\ 

I Illl I 
I 4 J & 
A7 [28 
I 44 I 

I 4 ) & 
Ad (28 
I A4 I 

I 4 J & 
A9 [2ti 
I 44 I 
I 4 J & 
A I [2B 
I 411 I 

I 4 J & 
A2 [28 
I 44 I 

I Ii) 8. 
A3 [28 
I 44 : 

I 4 J & 
A 4 [28 

1\" (36 I 44 I 4 J & A 1 [40 I 4 4 I 

liU TiJ P{CKt'RM; 
UII CUt~Wt:.N I 
PHI~ (U J • U & 
I 4J & A~ l2H 
A~ [40 I 44 I 

Pt(M (IJ. () 8. 

Af:j (if, 3 44 
I 4/j I 4 J & 
41 8. Al (44 
A1 (16' 1~4 

I 

A4 

I 

4 ] 11. 

[32 
44 I 

4 ] ~ 

AB 06 I 44 
I 44 I 4] [I, 

4) & Al (44 
A9 [16 I 44 
I 44 I 4) 8. 
4J & A2 [411 
Ai [16 I 44 
: 44 I II] & 
41 &,A3 [44 
A2 (16 I 44 
I 44 i 4] & 
4J So A4 [44 
A3 [16 I 44 
I '14 I 4] 8. 
4] 8. AS (44 
A4 (16 I 44 
I 44 I 4] I!. 
4J & A6 (44 
A5 [16 I 44 
I 4/~ I 4) & 

4J & A7 (44 
A6 [16 I 44 
I 44 I 4) 8. 
4] I!. A8 (114 
AI (16 I 44 
I 44 I 4] 1\ 
4J I A9 lll4 

Af (20 I 44 
I 44 I 4 J 8. 
Ill' 
A8 (20 I 44 
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I 4] & 
A II (32 
I 1111 : 
I II J & 
AS (32 
I 44 I 

I In & 
A 6 (:3 2 
I II 4 I 
! 4] &. 
A7 (32 
I 44 I 

I 4] I!. 
A 8 [32 
I 44 I 
I 4 J 8. 
A9 (32 
I II 4 : 
I liJ &. 
At (32 
I 44 I 

I II J & 
A1 (32 
I 44 I 

I 4] & 
A3 (32 

, 4 ) & 
A3 (36 

, 4 ] 8. 

L91} 
A7.[20 
I 44 I 

4Ji 
A 8 (20 
I 44 : 
4] J 
A9 [20 
I 44 I 

4)} 
A 1 [20 
I 44 I 

4)} 
A2 [20 
I 411 I 

4)} 
A 3 (20 
I 44 I 
4].1 
A 4 [20 
: 44 I 
4 ] J 

I 44 
4] II. 

I Ill! 
4] 8. 

I 4/~ 

4] (l 

I 44 
4) 8. 

I 4l! 
4 J 8. 

I 411 

4) I/, 

I 44 
4] & 

A5 [20 I 44 
I 44 I 4] 8. 
4] } 

A6 (20 I 44 
I 44 I 4] R 
4]) 

L8 f} 
A6 [24 I 44 
: 114 I 4 J I/, 

A7 [211 I 4/1 



: 41 
, 
" A6 [ ? d : II ~ : 111 (. A 'J r '" ... j":' " IJ I; S /.( i r, t, Q (36 : ~4 t 4 ) p. 

A3 (40 ! Ij (, : I. J ( .. I~ ? r 4 q : (I q : II J ,~ 

P K i~ ( <: J .. 0 t, A? [ If) . il fJ : ,~ ] ./ ;\1 (20 g l!l: z 4 ] Ii A8 [2 11 I 44 , 
" : Ij) Ii A r l ? 11 : Ij 11 ; ~ . 

.J .v~ rl6 (32 : Li () : II J 6- A5 (36 : 44 ! 4 ) ? 
All [40 ; 4'I~ : i.! 1 .~ (~ 3 ( {j II l (\ ,~ ; L~ J} 

f> I, M ( 3 ] <i- (J ,. AJ ( 11) : I11I : 4 J r~ A2 [20 : 4 II , 4 J « A 1 [24 I I~ Ij t, 0 

I ,. J Ii Ad [ 213 : q 4 ! I~ ] x. A r [ 32 s 44 I 4 J i1 A6 [ 36 : 41j I 4 J !I.. 

I\~ (40 : 44 : Ij J f, f\ II [ Ij Ij ; '14 : L~ J } 
PI<'1 ( 4 J Ie \J Ii. A4 ( 11) ! 1~ .n : I, J (\ 1\3 t2Q : I~ 4 . 4 J Ii A2 [2 4 I 44 , 
I 41 ii. A 1 [ 2 tl : 411 : II ] ,\ 1\8 [ J 2 : II II : /.( J & A7 (36 I 44 I 'I ) II.. 

A6 [ 4 0 ; 4'1 : 4 ) (I, AS ( Ij/, ; 1111 : 4 J } ~. 

p" r~ ( ~ J ..,. 0 i, AS (11) : 44 : I, J c; ,0 .. 1~ [20 ! 41j ! 4 J I:'. A3 [2 4 i 4/. 
: II ] Ii A'? l28 : /1/1 : 1.\ J Ii A 1 [ 32 ; 1.\1) ! 4 J 1\ AB (36 I 44 I 4 J & 
A r [40 : 4/\ ! 'I ) .~ A6 [ 114 g 44 : q ) l 
PliM ( 6 J .. () 1\ Af, [ 16 I 411 ! I. ) 

'" 
A~ [20 ! l! 11 , 4 J ~ A4 [24 I 4/1 

: 4 J I', 113 [ ;>8 : 4 II I Ij J !( A2 ( 32 I 44 I Ii ) & A 1 (36 I 44 I 4 ) II, 

Atl C4V t 44 ; 1.1 J f. /1 r [ Ij 11 I 114 ! 4J} 
P Ii I~ (fJ .. 0 , 

t. .~ 7 [ 16 : 44 : II J r. A6 (20 I 411 I 4 J & AS [24 : 44 
I 4 ) & A4 L ? il I IIIJ ! 4 1 f. A 3 t 32 ! 44 I 4 ] Ii. A2 (36 I 4 II I 4 ) II, 

Ai r40 I 44 I Ij J X. At; r 114 I 'I L! I II J } 
GU T U PICKl-'r~HJ 

L r I CU~1~ENr L7 I} 
PKM [ 0 J (. 0 1\ A-, (20 ! IlIl I II J 1\ At) (24 ! 4/~ ! 4 J & AS [2tl I 411 
: 4 ) 1\ A4 [ 32 I II Ij : 4 ) ~ A3 [ J 6 I '14 I 4 J ~ A2 (40 I 44 I 4 ) II, 

Ai r 44 I 44 t II ] } 
PHM ( 1 ] (. V 1\ A 1 (;(0 t Ij/j I 4 J I> At L 24 I 114 I 4 J 8. A6 (2tl I 411 
I 4 ) & AS [32 'I 114 : 4 ] 1\ A4 (36 I 44 I 4 ) 8. A3 (40 I 4/1 I 4 ) f. 
A '2. [44 I 44 ! I~ 1.1 
p Hr~ [ 2 J ;. 0 & 112 [20 ! 4 II : 4 J II, Al (24 ! 44 I 4 J (I. Al (21.l I 44 
: II] (I, A6 [ 32 ! 11/1 ! 4 J 1\ A'j (36 ! 44 I 4 ) 8, A4 (40 I 44 I 4 J 1\ 
J.\i [ 44 I 44 : II ] ; 
P Ki~ [ 3 ] t- O 1\ A 3 [20 I 4/) I II J /I, A2 ( 24 I 44 I 4 J & A 1 C2tl I 411 
! 4 J Ii. A7 L 3? ! II11 : II ] ~. A6 ( 36 I 44 I 4 ) 8. AS [40 I 44 I 4 J t. 
A4 (44 I 44 I 41) 
I-' Ii r~ ( II ) 0f- t.) 8- A II [20 I 4/1 I 4 J «. A3 [24 I 411 I 4 J II. A2 (2tl I 411 
I 4 ) 8. A 1 [ 3? I '14 l ~ .1 I'. A I [ 36 : 44 I 4 ] II, A6 (40 I 4/~ t 4 ) Il. 
A~ ( 44 I 411 : '. ] : 
I-' H ~1 [ ~ ] .. 0 ~ 1I'i UO I 4/, : 4 J 8. A4 (24 I 4 II : 4 J II. A3 C2Cl I 4l! 
I II J (I. 112 D2 : 114 : II J f. Al ( 3 Ii I 44 I /.I ] II. A7 [40 I 44 I 4 ) I!. 
At) (44 I 1II1 I II ] ; 
PriM [ 6 J of- U 1\ 1\(, [:':0 I 4 '4 I 4 J I; A5 [24 I 4 II I 4 J I( A4 (213 I 4 /~ 
I 41 1\ Aj ( 32 : I, II II J I( A2 [ 36 ! 44 I 4 J 8. A 1 (40 I 44 I 4 J II, 
A ( [44 I 114 : 4 1 ) 
\jU TU P I CKf-'f~r.J} 
L t) I CUMMlNI ,'. L 6 I ; 

pHM [ 0 j <- 0 I', Ali [24 I 44 I 4 ] & A5 [28 I 4 II I 4 J [I, A4 [32 I 41J 
I 41 (; A3 [ 31i I 114 : 4 J I( A2 [40 I 44 I 'I ] I; A 1 ( 44 I 44 I 4JJ 
I-' K r~ [ 1 J (. u t; A 1 ( 2 II I 1111 I /1 J 8. A6 [28 I 4/j ! 4 J (I. A5 [n I 44 

I 4 ) 1\ A4 l 36 I 4 1j I 4 J f. A3 (40 I 4/.1 ; 4 ] it, A'2 ( 114 : 4/1 I 4 J) 
I-'KI" ( '2. J <- l! i\ A2 [ 211 : 41j I (] J II. A 1 [28 ! 44 I I~ J F. A6 [32 : 44 

I 41 & AS l 3 Ii I il 11 : lj J i!. A4 lilO j 44 , 4 ) «. A3 [ 44 I 44 I 4); , 
I-'KM [ 3 j <- 0 ,,\ A3 U/j I 4 II I 4 J f. A '2. [28 I li 4 I 4 J 1\ A 1 [32 I 4 I. 

I 41 r.. fl6 l 36 I 4 II : II ) Il. Al) ( 110 I 1.4 I 4 J & A4 (44 : 44 I 4 ) j 

PKM [ 4 ] <l- V I'. A4 U4 I Ill) : 4 ] i\ A3 (2e I 44 I 4 J I!. A2 ( 32. . 4/j . 
I 4 ) (I, A 1 l ., 6 : IIIj : " 1 Ii. A6 ( Ij 0 : 4lj I 4 ) 8. A5 [ 44 I 44 I 4 J J 
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PHM l5] ~ U & AS (24 
I 4] & A2 [36 1 44 : 
(jU TU PICKI-'RMJ 
DI CU~·H'ENT 
PHM (V) ~ U & AS (20 
I 4) Il. A2 (40 I 114 : 
PHM (lJ ~ V & A1 [2~ 

: 4] Il. A3 L4U : 44 I 

PHM [2J ~ V & A2 (2R 
I 4 ) & A 4 l 40 I II 4 I 
PKM [3) • U & A3 (2R 
I 4] !\ A 'j L 40 I 4 Ij : 
PHM [4) • U & A4 [2M 
I In & A1 L4U I 44 : 
(;U ro I-'ICKPR~O 

I 

4 J 

I 

4 ] . . 
4 ] 
I 

Ij ] 

I 

4 ) 
I 

4 J 

44 1 

" A 1 

Ij Ij I 

& A 1 
411 : , A2 
44 ; 

8. A3 
4/j : 

.\ A Ii 
/1 q : 

.~ AS 

4 ) & A4 [28 
[40 : 44 I 

4 j & A4 [ 32 
[44 ! 44 I 

/1] & A~ (32 
(44 ! 44 : 

II ] K Ai (32 
[ 44 I 44 I 

4 J 8. A2 (32 
[ 114 I 44 I 

4 ] (I. A3 (32 
[ 44 I 44 ! 

I 411 ! 4 ] & A3 ( 32 1 44 
4 J X- 116 ( 44 : 44 : 4] ) 

LSI; 
I 44 i 4 J 1\ A3 [36 I 4/1 
4lJ 
g 44 3 4 J & A4 [36 1 44 
4) J 
I 44 I 4 J & AS [36 I 411 
4) } 

I 44 I 4 ) & A 1 [ 36 1 44 
4 ) J 
I 44 I 4 J & A2 [36 I 44 
4 ] j 

L41 COM~ENT L4lJ 
PHM (0] ~ V & A4 (32 I 44 : 4] & A3 (36 I 44 I 4J & A2 (40 
: In I'" A 1 (44 I 4 II : LI li 

411 

PHM [11 ~ U & A1 [32 = 44 I 4] , A4 (36 I 44 I 4] I'" A3 [40 I 44 
: 4J & A2 [44 1 44 I 4l} 
PHM l21 ~ 0 (I. A2 [32 : 44 1 4) & Ai [36 I 44 I 4] , A4 (40 I 44 
: II] ~ A.3 [4 Ij I Ij 4 : liP 
P~M (3] • U K A3 (3? : 44 I q) & A2 (36 I 44 I 4J & A1 [40 1 u4 
: 4J & ALI [44 44 I 4]; 
<.iU TU PICKt"RMJ 
Ljl CUt~t'iENI 

P~M (OJ. U ~ A3 [36 44 4] & A2 (40 I 44 14J & 
~HM [lJ • U & Al [-'6 I 44 4) & A3 (40 I 44 I 4J & 
PHM [2J • 0 Il. A2 (36 I 44 I 4l , Al (40 I 44 1 4) & 

UI; 
Al [114144111);, 
A2 (4414414);. 
A3 [44144ItdJ. 

GU TU PICKPRMJ 
PICKPHMI CUMMENT 
Ot.LTA [Z) • 01 

PICKPI1t-11} 

~UH Y • 1 STEP 1 UNTIL PR~INDEX 00 CUMNEhT PHMINDE~=QA'(l,O]-1.J. 

IF PRM(YJ < PRM[DElTA(l])· THEN UELTA[Zl. YI 
CUMMENT HECALL THAT ~E SET DELTA TU lERO A80VE. 
NUW UELTA CONTAINS THE PHASE SHIFT NEEDED IN THE PEHMUfATIUN Tn 
PUT IHESE ~ACES IN CA~nNICAL FORMp ANO PRM[DELTA) CONIAINS THE 
NlIGHHURS lnGE-COUNTS IN CA~O~ICAL ~UHM. THE LATTER MUST ~E 
SlUFFED iNfO THE QLO OR QSD ARRAYS FOR COMPARIsON WITH OTHERS. J • 
QllJ .. 0 & PRIf[IlELIA[l]][115 143] /l, OIM[441441 4JJ 

lNDJ CUMMENT [NO OF Z LOOP wHICH ~EGA~ AT STARTPRM. 
Y to GJ 
SURf: CU~MENT 

I::JUOL to F' ALSEJ 
~u~ L • 2 STEP 1 UNTIL Y 00 IF Q(LJ > Q(XtoZ-l») T~EN 
I::J[GIN UOUI::JLE (WeZl, Q(X], .. , Q(X], Well)} 

tiOUL • rliUl} 
tNOi 
l~ ~OUL IHl~ HtGI~ Y • Y-l; GO TO SUHT} E~DJ 

IF CNIL = 0 THlN GO TO FILLQSOJCOMMENT SEE CA~ONI + 1 
fUR l .. 1 STEP 1 UNTIL G 00 QLO[LIXO,l+LIXM) .. W(Z)} 
tiU TO E.N05j 
flLLQSO: CUMMENT 
fOR Z • 1 STEP 1 LNTIL G 011 QSO[SIXll,l+SlXM] '" Q(Z]; 
ENOSI 
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HEGIN LAH~L C3. C4. C~, C6- elf CS. C9. Cia, COMPL. COMPS, D3, D4, 
U~. 06. 01. DB. U9, U1Q. ulfAILL. UlTAILS. ENOl. E~U3p 
ENU4, E~U7, ~1' M2. ~3. M4, M~p M6. M7. ~B. MY, Mia, N1p 
N~, N3, ~4p NS. N6. Nl, NR. N9. NiO. NE~Lp ~EQSp NE~L, NEWS, 
PAC~FKlGL' PACKrREOS. pHl~TPULY; 

S~ITCH Srll ~ C4, e~, C6' C7. Cd. C9. CI0} 
SWITCH S~3 ~ QQ, OJ, u~. 07, DU, ue, DB; 
S~lTCrl S~4 • N3. Nq. NS' t\b. NT. Nd. N9~ N101 
SwITCH SW~ • ~3, M4. ~5p Mb. MI, Md. MY. Mia; 
U BUULIU THEN 
8lGTN IF CNTL = 0 lHEN ~n ru DETAILS} 

GO TC UUAILU 
E I~ Ll j 

CU~~ENl ~E. HftVE T~O SETS OF ARHAYS FOR THE POlYHEDHA fOUNO THUS. 
FAR. wE HAVE ARHITkA~ILY SEPAh~rEU1HEM ACCORDING TU WHETHER THEY. 
HAVE ANY FACES ur lDGE-COU~T F UR r-L, OR ~OT. WE HAVE TwO SETS 
U~ PARALLEL ceDE TU T~~AT THESE TWU CLASSES ur POLYHEDRA, SAND 
L. THE LAfTER GEGINS h~HE. FUR EACH STOREe POLYHEDRON ~E HAVE A • 
C LJ l) EN U K D p r R E l, I .. r. J J So r'. 0 \'i I r; (; r NTH E L U y, .. C HOE R I. 8 ITS THE N U M I:l t. I~ 
o ~. T rj 1 A N G L ESp L ,\; T 1< E ~J EXT I, HIT S r H E ~ U ~', 8 E R 0 F (J U A U III L ATE HAL S • 
AND SU FUHfH. IF IHE ~E\'i POLYHEUkON FOR~EC BY THE PHE~ENr PA~TI·. 

[IUN HAS A nIFF[HENT TRI~E NGM8ER FHOM ALL THOSE POLYH~URA FOU~D • 
AND srORELl THUS FAR, THE~ ~E CAN 8l SURE THAT THE NEW ONE IS NOT. 
I ::, 0 ~ U K PHI CHI '[ H 1\ N Y () f' T !-; E U L 0 0 I~ l S , f H U S >'i E C A I'< A U 0 THE NEw 0 I\j r . 
r u r H l L { S r ,~I T ~·I (J Ij I F lJ fi T I-i E II C h 2: C K r I~ (i • 01\ THE 0 THE H HAN 0 , I F w F 
OU FIND A MATCH OF FRE0UE~CY ~OHJSp wE SlILL CANNUT HE SUHE THAT. 
~t HAvl AN ISCMOHPrlIC POLYHEDRON ~ur Musr NOw CHECK THe. SU-CALLlD. 
I>l L U [) VI C R [) S (Q S f1 () F 0 .1'1 S POL Y S ) p vi Hie H C C N T A I NTH ErN F L; H /.: A i ION 
A~ TU DEPLUYMENT u~ FACES, BY DIMENSION, IN THE POLYHEDHUN. 
NUT~ THAT M~TCH[] CDN1AI~~ THE Su~SCriIP1S OF STORED POLYHEDRA 
HAVING lH~ SA~E FHLQUENCY ~UHD AS THE ~Ew ONE BEING TESTED. 
I': CHI S T H l:. N U it t:! r::" U F S U C H MAl C H E S F U UNO. 
MCH 'l- 0; 

[ :2 t1 L\ J 
( 3 (2 L, J 

( 36 q J 
[ Ij 0 Ij J 
C 4 q I IIJ 

; 
TO ENOl} 
[NiJl} 

IN U 1} 

ENUli 
EN iJ li 
EN I) 1i 
Un11; 
E1\ D 1J 

COMPLI' • 



BY FACES IN QLO[MATCH[Zl.YJ ISOLATED ABOVE. SlNC~, IN THE 
CUMPAHISUN OF QLO hOROS, REJlCTIO~ UF THE ~EW POLYHEDRUh UCCURS 
U~UN FI~OlNG AN ISUMORpHIS~' AND I~OMORPHISMS OCCUR MUkE OFTEN 
THAN NUT, IT IS BE~T TO COMPARE fHE NEw POLYHEORON COMPLETELY 
wiTH THE FIRST POLYHEORON IN STORAGE HEFORE PROCEEDING TO THE 
NlXT. REJECTI~G THE NEw ONE IF IT IS MATCHED BY ANY POLYHEDRON IN. 
StURAGE. ANO AOOING IT TO lHE COLLECTION OTHERwISE. } 
OtTAILL! CUMMENT OETAILLIJ 
FUH L • 1 STEP 1 UNTIL MCH DO CUMMENT FOR EACH MATCH IN FREQ,J. 
BlGIN ~ ~ 'Ml\TCH [lJ DIV 92; 

X ~ (MATCH [ll MOD 92) xli) 
FOR Y • 1 STEP 1 UN1IL G 00 If QLU[LIXO,YtllxMJ ~ QLU(W,Y+XJ 

THEN GO TU [N01J COMMENT SOME FACE NOT EQUAL. 
GO TU UWISCJ 

ENU31 ENU; COMMENT E~U O~ Z LUUP. ENU311 
IF BUOU II 1 HE~ 
UlGIN FOR L ~ 1 STEP 1 UNTIL G DO DELTA ell + OELSAVE tlJJ 

GO TO NEI1U 
EI'IlUJ 
CUMMENl IF WE COME OUT THE HOTTOM UF THE Z LOOP, WE HAVE CHECKED. 

ALL THE SlOriEU POLYHEURA A~O HAVE NOT fOUNO A~ ISOMORPH15M, NOW. 
Wl MUST TURN THE NE~ POLYHEDRON "INSIDE OUT" BY REVEHSING fHE 
CYCLIC CROtR GF ITS NA80RS, ANU THEN GO BACK AND CHECK IT 
A~AIN FOR ISOMORPHISM. ; 
tlUULlU ~TKU(j 
GU TO STAHTPrlt-'.l 
NlWLI COMMENT NEwLJ. 
ML ~ ML + 1 J 
CUMMlNr UNr NURE POLY HAS BEEN ADDEO TO THE OUTPUT LIST. 
IF G = GMAX ThEN GU TO PACKFR(QLJ 
CUMMlNT NU NEED TO MAKE QL ARRAY. J 
FUH L • 1 STEP 1 UNTIL G 00 CUMMENT FOH EACH FACE. J 
8t~IN OEL • DELTA lZl} 

QL [ML' Z) ~ OIM + QAT [lp oJ} 
GU TO SW4 [DIM· 2JJ 
N10I QL (ML, Z) • [4 I 4] • QAT lip «(DEL. 9) MUD [JIM) +llJJ. 
N91 QL [HLp Z] • [8 I 4) • QAT (Z, «(DEL + 8) MOO UIM) + 1»)). 
Ndl QL [HLp lJ • [12 I 4] • QAT (l. «(DEL + 7) MUD DIM) +1))). 
NIl QL (ML, z) .(16 I 41 • QAT (Z, «(DEL + 6) MUD DIM) +1»)1. 
N61 QL [HLp 2J • [20 4). QAI (L, «(DEL. 5) MOD DIM) +1)JI. 
N~! QL [HL. Z) .• [24 4). QAr (Z, «(DEL + 4) MOD DIM) +1»);. 
N41 QL (HL. Zl • [28 4). WAT lL, «(DEL + 3) MOD DIM) +1»);, 
~31 QL [HLp lJ • [32 4). QAT (l, «(DEL + 2) MOO DIM) +l)JJ. 
t\j21 QL [ML, Z) • (36 4]. QAT [l# «(Ot:L + 1) MOD OIM) +1»)J, 
Nil QL (HL. ZJ • [40 ! 4] + QAI [L, (DEL + 1)J; 

ENU; 
WHITE (CLDFIL, w. FOR l • 1 srEP 1 UNTIL G 00 QL [ML, LJ)J 
PACKFHEQLI CONMENT PACKFKEQLIJ 
FKtQL[ML OIV 700, ML MOD 700) • 

CUUNT[3J & COUNT(q][40144:4) & COU~T[5][3614414J & 
CUUNt (6)(3214414J & CUU~T(7)(2eI4414) & CDUNT[e)(2414414] & • 
CUUN1[9](2014414J & COUNT[10J[1614414J} COMMENT lkI~E NO, J. 

!~ F < 7 lHEN GO TU PHyNTPOLY;· 
~~HlTE (CLUFILp *,. FREQL un OIv 700. ML ",uo 700J, FOH l .. 1 

srEP 1 UNTIL G un WLO [LIXO, l + LIxM)J 
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GU TU PRINTPOU; 
CUMPSI COMMENT COMPS:} 
FUH l • 1 STEP 1 UNTIL MS 00 
~tGIN rREW + FREQS (l); 

GU TO SW3 [F - 3J; COM~ENT 04. 05. 
Ddt IF ~OU~, [81 ¢ FREQ ,(24 ~J 

D71 IF CUU~T [73 1 rR[Q [28 4] 
061 IF C(1UU (61 t- FREQ [32 I.IJ 
051 IF COU~T [5J ~ FR£Q • (36 ! 4J 
04: IF COUNT [LIJ f.. FREQ • (40 8 4j 
031 IF COUN1 [3J t rREG (44 1.1] 
:-.ICH + MCH .. 1} 

:-.lATCH lr~CHJ <- z; 
(NU4! ENU; CUMMENT END OF l LOUP. 
I~ ~CH ~ 0 THEN GO TO NE:hSJ 
DtTAllSI CU~MENT 

FUH Z ~ 1 STEP 1 UNTIL MCH 00 CUMMENT 
8lGIN w • MATCH ell DIv 92} 

X + (MA1CH eZl ~00 Q2) xII; 
FUR Y • 1 STEP 1 Ui\TIL G 00 

• •• 08 p DIl~ Oil. 
THEN GO TO ENLl4} 
THEN GO TO lNIJ4i 
THEN GU TO ENL)4J 
THEt-! GO TO lN04i 
THEN GU TU EN I) 4; 
THEN GO TO EN04i 

DETAILSI} 
FeR EACH MATCH 

IF WSO(SIXO,Y+SIXMJ f. QSO(W,y+X] THEN GO TO ENOrJ 
130 TO EN[)ISUJ 

E.~041 

IN H~EQ • 

END?: ENU, CUMMENT ENO OF Z lUUP. EN07' 
U RUUUU rHEf'I 
dlGIN ~CH L • 1 STEP 1 UNTIL G DO DELTA (ZJ • OElSAVE tll) 

GU r c N 1:::1, s; 
[NU) 
eJUULlU. lkUE} 
GU TO STAH1PKtv; 
NlwSI CCMr~ENI 
r~·) 'I- i~ S .;. 1 i ' ., 
I~ G = GMAX THEN GG TO PACKFREWS} 
FUH L • 1 STEP 1 U~TIL G DU COMMENT FOR EACH FACE. , 
8lGIN UEL • DELTA (ZJ} 

QS [tvS~ ZJ • DIM. QAl [Z~ OJ; 
GU TC SW5 (DIM· ?J: 

J 

, 

, 

.' 

M1UI ~S [MS, L) • [4 I 4J • WAl CL_ ({(DEL + 9) MOO DIM) +l»)J. 
M9! G5 [MS, ZJ • [e : 4J • QAT [l, «(DEL. 8) MOD DIM) + l)JI. 
M~! ~S [MS, Zl • (12 4J. ~AT lL~ «(OEL • 1) MOD DIM) +1»)1, 
MIl,S (MS, ZJ • (1~ 4J & WAI LL, «(eEL + 6) MU~ DIM) +1»);, 
M61 ~s [MS, z] . [20 4J ~ QAT lL, «(DEL + S) MU~ DIM) +1»)', 
M51 ~s [MS, z] . (24 4l. WAf [L, {«CEl + 4) MUD DIM) +1»);, 
Mql GS (MS, Z] • [28 4J. ~AI [L, ((CEl + 3) MUD DIM) +1»);. 
~3: GS (MS, Zl • [32 4J. WAr lL, «(GEL + 2) MOO UIM) +1»)}. 
M21 QS l~S, Z] , [3~ : 4J • QAt lL, «(eEL t 1) MOO DIM) +1))'. 
"1 1 I Q ::i (~A S , l) • (II 0 I q) • W A T l L , ( 0 I;;L .;. 1) J J 

ENU; 
wHIrl (QSDFIL. *, FOR Z • 1 STEP 1 UNTIL G DO GS (MS, Ll)} 
PACKFHECS; cUtvMENT PACKFk(QS!; 

FHt:\~S(MS) .CUUNT(3J 8. COUNr(IIJ(4014414) !\ COUIliT()J[3614414J. 
& CUUN1(6)(32:4414J K CUU~I[7l[2dI44:4) , COUNl Ld)(2414414J ; , 

I~ F < 7 IH(N GO lU PHyNTPOlY} 
wHlTE (~SGfIL' *. fREQS [~Sl, fOH l • 1 STEP 

Slxu~ l + SIX~J)i 

PKl~rpULYI C~~MENT 
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W KIT E ( L P ( N U ) , F I~ T 91, (M S + ~ L ), F lJ H L. + 1 S T E P 1 UN TIL GOO 
(~U~ Y ~ QAT[l,O) STEP -1 UNTIL 1 OU CHAR(QATCZ,Y]], 4d])J 
W t\ IT U L P , F M 1 92, F, P t-' A X, I,' M S ,M U J 
IF (MS. ML) ~UD 50= C fHEN wHIrl eLf [PAGEl») 

END} 
lNOlSUI lNOJ COMMENT END UF PROCEDURE !SOCHECK. E~DlSOI 

~OMMlNT ******************** EXE~UTION ********************lxE~UTION ,. 
liMAX .. llJ 
11 .. T1Mt(1)J COM~ENl START THE CLOCK. 
FILL CHAK(*J wITH "O"."1"p"2","3","4","5","6","7","8","9","A","8","C", 

"O","E","F" I • 
HEAU('F, ~MAX, I, MS. Ml)} COMMENT PUNCH THIS hEW DATA CARU TO RESTART.}. 
~OMMlNT F = NU~H£H OF FAClS IN POLYHlDKUN 10 BE PARTITIONED. 

P~AX = ~AX NU~8ER UF INPUT POLYHEDRA. INDExED Oh I. 
MS ANU ML ARE THE NU~8ERS OF ~ ANU L POLY SIOHED AwAY. } 

~[O) • I) PCl]. 17167; P[21" 133311 P(3]. 16915J P(4]. 8979. 
IF MS + ML = ° THEN GO TO GE~ESISJ cOMMENT THIS IS ~Ol A RESTART. 
WkITl{LP(D8L), FMT16, F, PMMX, I, MS. ML1J 
~PACE(~~IL' I-I); CCMMENI PkEPARE TO READ THE ITH INPUT POLYHEORO~. ; . 
iF ~+1 < ~MAX THEN GC TO kEAUALLJ COMMENT WL A~D QS ARE ALSU ON TAPE. J. 
iF MS - U THEN GU TU MSZEHOJ 
fOR Z .. 1 STEP 1 UNTIL MS-, 00 
~EGIN W .. Z OIV 92} 

X • tZ MUU 92) x 11' 
KEAD (QSOFIL, 12, INQ [*l)J 
FRl~S el] .. INQ [OJ) 
FO~ Y + 1 STl~ 1 UNTIL 11 DU Qsa (W, Y • Xl. I~Q (YJ; 

lND; 
L • M 5} 
W .. Z OIV 92i 
x • (Z MUU 92) x It) 
KEAU(QSO~IL[NU],12,rI\Q["'])} 

~REQS[L) .. INQ[O]} 
~Ok Y • 1 STEP 1 UNTIL 11 DO QSD(W,' Y+X) • INQ[YJJ 
WHITl(QSUFIL' 12, INQ(",)J 
MSZlKOI COMME~T 

IF ML = U THEN GU TO MLlEHOJ 
~OH l" SllP 1 UNTIL ML-l 00 
~EG1N ~ .. Z O!V 92J 

x • (Z MUO 92> x 1\; 
KEAD (QLUFIL, 12,INQ [~])J 

FRlQL [2 DIV 700, Z MUO 700) .. INQ (OP 
FOR V .. 1 STEP 1 UNTIL 11 00 QLO [1'1, Y + Xl • INQ (Y]) 

lNO} 
2 .. MU 
W "" LUlu 92} 

.1. .. <Z MUU n) x 1 tJ 
K(AlJ(QUH IUt/U],l~# II\Q(*)J 
FHEWL[l UIV 700, l MOO 100J • I~QlOJj 
~UK Y ~ 1 STEP 1 UNTIL lt 00 QLO(w, Y+XJ "" INQ(Y]J 
~KITl(QLuFIL, 12, IN~[.])} 

MLlEKUI COMMENT 
~OK l .. 1 SlEP 1 ,UNTIL MS OU 
UEG1N W • l UIV 92l 

A .. (2 MUU (2) xii; 
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WHITt (L~' FMTllfl Z. FOR Y • 1 STEP 1 UNTIL 11 00 QSD (~, Y • XJ); 
LI\U} 
FOR l. STEP 1 UNTIL ML DO 
~EGIN ~ • Z UIV 92J 

X • (L MUl) 92) x 11; 
~RIrl (LP, FMT10. 2_ FOR y. SiEP 1 UNTIL 11 00 QLO [w, Y + Xl); 

!:..I\O; 
~HIll(LPlPAG!:"); 

(i (1 1 U H EST ART ) 
KEAUALLI COMMENT HEAOALLI .;. 
IF ~S = 0 THEN GU TO MSMT} 
~UR L • 1 STEP 1 UNTIL MS-, UQ 
dlGIN ~ • l UIV 92} 

X • (L MUU 92) x 11; 
HEAl) (QSUFIL' *, FOR Y • 1 STEP 1 UNTIL F • 1 DO QS (Z, YJ)J 
RlAO (QSUFIL, *, FREQS ell, F~H y • 1 STEP 1 UNTIL F + 1 OU QSD (w 
, Y + Xj)} 

I:.I\O} 
LH1S} 
W • L UIV 92} 
A • (Z ~UU 9~) x II' 
K l A l) ( Q S I) tIL, . "I< , 

HI:.AU(QSU~ lUNU), *. 
W~ITE(WSUFIL , *, 
M SM f : 

FOR Y • 1 STEP 1 UNTIL F+l DO 
FREQSl7.Jp FIlR Y ... 1 SHY 1 UNTIL F+l OU 
FREQS(Z]. FUR Y + 1 STEP 1 UNTIL F+l OU 

caM~IEU 

IF ML = U THEN GU TO MLMTJ 
~UR l • 1 srEP 1 UNTIL ML-l Uo 
~EGIN W ~ l 0IV ~2J 

X + (l MUD 92) x 11; 

QS(Zpy)>J 
QSU(W,Y+X])J. 
QSO(VI,Y+XJ)J. 

MSMT, J. 

HEAD (~LUFIL" *. FOH Y ~ 1 STEP 1 UNTIL F + 1 DO QL [Z. Yl)J 
KEAl) (QLUFIL, *, FREQL (l DIU 700, L MuD 7001, FOR Y + 1 STEP 1 

UNTIL F + 1 DO QLD [N, Y + xJ), 
lNU; 
L+MLJ 
W. L UIV92J 
A + (Z MUU 92) x 11; 
HEAD (wLUFIL. *, F~R Y • 1 STEP 1 UNTIL F • 1 DC QL (Z, Y)J 
KEAU(QLOt lL(NUJ. *. FREQl[l DIU 700. Z MUD 100], 

ru~ Y + 1 STEP 1 uNTil F+l 00 WLO[wpY+XJ)J 
WHITE(QlUFIL , *, FHE~L[Z DIU rOO, z MUD 700)p 

FUR Y • I STEP uNTIL F+l DO WLU[wpytXJ)J 
MLM r i CU~HIIEN r Mun I J. 
liO TU KESlARI) 
(;,E.i~t:;ISI COMMENT GENES!';!). 
w~ITL(PF1L. *. FUR J • 0 STEP 1 U~TIL 4 UU P[JJp 888B888)} 
Ii E. w .L N 0 ( P ~ 1 L ) J f' 

STAHl I COMMENT STARTI}. 
WHITl(lP[PAGEJ); CCMMENI SKIP 10 THE NE~T pAGE. 
KESIARTI COMMENT RESTART}. 
(i + F + 1 CUMMENT NEW PULyHEDRON wILL HAVE G FACES. J 
wRlfl(LPlPAGElJ FMT4. F+l' FlJ COM~lNT W~Ill STA~TING ~ESSAGEJ 

ILOU~: CU~M(Nr ILOOp:J. 
K(AUlPFIL, *~ FUR Y ~ 0 STEP 1 U~TIL F UU P[Y)} COM~ENT I IS IN PtO,.i. 
1 F P ( 0 J = 1 r HEN ii (] TOP () r\; C 11 ~1 ~ E N T w E r, U T r Ii ERr G H T I f\, PUT POL Y H £ 0 R 0 1Ij. J. 
~Rlr!:.. (L~' fMT1/ I, P[O)} CON~E~T WE 01U NOT. 
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~o 1U FINAU"NU; 
~UK! COMME~T 

~IJ~ J ~ 1. SlE.P 1 UNTIL r: DO CGMfil:.NT FUrl EACH FACE. 
bEGIN PAl [J.ll] ~ P(JJ.[44:4); 

GO TU S~6 (PAl (J. OlJ; 
bIOI PAl tJ, 10) + P LJJ (4! 4JJ 
bY: t'AT [ J. , ((J ! 4].1 
be I t'AT [ J t [12 4J; 
t:17 : r'AT [J. o r.1 6 t I.)]; 

b b I r'AT [ J p [20 4J; 
tl~ : r'AT [ J, (2LI L:); 

I:.NLJ; 

4 ' • J t 

4]; 
" J ; 
LI J ; 

IF N MOO 2 = U rHE~ SAM ~ VfiAX [LSl SAM. NJ 
C(JMMlNT SO~ll PAkTIT1(1NS CAN 8E AVQIUElJ WHEN V = N12. } 
v ... Vf>'IAX; 

FUk S ... 1 STlP 1 UNTIL SAM no 
HEGIN PARTI rIUN} 

l::'UCHlCK; 
lNiJi 
CUMMlNT l~D 2ND S LOUP, ~ll 

lNlJJ CUMMlNT lNU UF J LOUp, 
1 • 1 + l;COMM[NT CUT UP NEXT 
IF 1 S PMAX THE~ GO Tll ILUQP; 
WRITt.(LI-'LPI\GU)} 
FOR L • 1 Sfll-' 1 UNTIL MS DO 
tJ [ G 1'~ 1'/ .. l LJ I V <; :2 J 

X • (L MCO Y?)~ll; 

CUTS DON!::. J 
ALL FAClS OF POLY I HAVE ijEEN CUT. 
POLYHEDKU~. ; 

W R 1 f E ( l P • F I~ I 1 1. Z ? r fJ R y .. 1 S T E P 1 U N T'1 L 11 LJ 0 , ~ SO ( W 1 Y + x J ) ; 
lNO} 
wIiI1ULPlPAliU)} 
r()r< L ~ t ST!::P 1 UNTIL ML OD 
blGl~ W • L UIV 92; 

x • (Z MOU ~?)xl1; 

W~11E(LP,FMI10, z, ~nR Y • 1 ~TEP 1 UNTIL 11 DO GLD(w,y+x])} 
IT>iLJi 
IF li = GMAX THEN liD TU FINALLNU; CO~~LNr GMAX IS ASSIG~lD Frlisr. 
Ii 1-_ !~ 1 N [) ( f-' r 1 1_ ) ; 
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~UR L + 1 STtP 1 UNTIL MS DO 
WI(IllCPFIL. 'If, Z. FOH Y. STEP 1 UNIIL G DO QS(I..Y)J 

~OR L + 1 STEP 1 UNTIL Ml 00 
wHIIE(PFIL, ., l+MS, FOR Y + 1 STEP 1 UNTIL G 00 QL[Z,Y])} 

~"IT~CPFLL, ., tl888888)} 
K!::i'IIND(Pf IU} 
f + Gj CUMM~NT iNPUT POLYHEDRA AHl NO~ G~fACEO. J 
PMAX • M~ + MLJ CO~MENT THE NU~BER OF INPUT POLYHEDRA IS ML+MS. 1 

\ 1 + lJ ~OMME~T STARI CUTTING THE F1AST INPUT POLYHEORON, 1 
Ml • MS • OJ CUMME~T 1NllIAlIZE MAX INDICES O~ STORED H[SULTS. ). 
~RIT~(QSUFrL' ., F)J WRI1E(QlOFIL, *, F)' 
H[WINO(QSUFIUJ 
HEwINIH~LUFIL}J 

GO TU SlAHTJ COMMENT SO NUW wE GO BACK AND CUT UP THESE POLYHEDRA. J. 
FINALENOI CUMME~T END OF ENTIH£ PHO~RAM. FINALENOIJ. 
WHll~(LPlUqL],FMT15, (TIME(1) • T1) I 3600J} COMMENT TIME IN MINUTES. if 
I:.~IJ. 
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LIST OF POLYHE:DRA 



1'RI ,- L:~(\!EAR P:;LYHEDRA 



1 4352 3415 4251 231 321 

1 43562 53416 4251 231 3261 521 
2 46~2 5341 4256 2361 3216 4351 

1 435672 653417 4~51 312 6132 5271 621 
2 43~7b2 65341 4251 3126/\32 S~17 561 
3 437562 65341 42571 312 61732 521 351 
4 43762 65341 42571 312 6/32 5217 3561 
5 43567 65347 4251 31/2 6132 5271 6241 

1 43567cl2 7653410 4251 312 6132 7152 6?81 721 
2 43568/2 765341 4251 312 6132 781~2 6218 671 
3 4356672 765341 4251 312 66132 71852 621 561 
4 435U12 165341 4251 312 68132 7852 6218 5671 
5 4336/2 165341 42561 312 6d32 71ti5?' 621 3561 
6 435678 165346 4251 31H2 6132 7152 6281 7241 
7 43502 765341H 4251 312 68132 7852 628 56721 
8 43H72 165341 425H1 312 6832 7852 6218 35671 
9 43,802 41653 4~51 312 701326 75?18 6~5 5761 

10 43d62 416~3 42~al 312 Ib326 75218 685 3~761 
11 48762 41653 4258 3012 70326 7521·6155 43571 
12 435{02 416~83 42d51 312 713026 7521 615 532 
13 435762 41603 42B5i 312 71306 75821 615 6532 
14 437562 658341 4285/1 231 730261 521 351 532 
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TRI~LlNEAR POLYHEDRA 

OF 

9 FACES 
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1 4 3 tJ b ') 2 4 J. " 6 5 j Ll? ~ d 1 j 1:2 r {\ 3·;.> (\ 7 'j '2 9 : d 6 I:l 'j 16 1 35 62 1 
2 4Y3bb~ 4t6~3 4~SdlY 3~12 'bj~A (5210 6~5 76135 431 
3 4jdY2 q196~3 q~Sbl 31~ IH];'>o 7~2~8 68~ 769~35 B621 
4 4YM6:2 Q16~3 4~~89 3Yl2 (9326 75~\6 08S 761935 43/)1 
5 ro2iJ,Yd 34105 4~S0 3b9J~ 61M3? (')2! 61BS 435719 q81 
6 76291) j49165 q~'jb 3jQ? olrl32 /521 6165 435719 24/)1 
I 76YQ6 3qY6~ 42j8 3blY2 67~3~ 152Yl O!65 d3571 6241 
H IY24H 341965 4256 jd12 67d3; 7529 6 Yt85 43571 7621 
9 4J'j6/bY2 d!6,)341Y 425~ 312 6~32 (152 6162 7291 d21 

10 43'j6ryb2 H765J41 q2~1 312 bi32 7152 ~9162 7219 rei 
11 4J~6Y7d2 bf6jj~1 ~~~1 312 61~2 79152 81962 721 671 
1 2 4 3 ,:;' <) 6 1 (J 2 (j ( 65 j [I 1 Li;': 'j 1 3 1? 6 y 1 32 (1 952 i; 1 62 7' 2 l. 56 1 
13 4J':;09d2 8/6~341 4251 312 ~13? 79152 8962 7219 6761 
14 43':;<)152 Hr65341 4~~1 312 AY132 1952 Bl~62' 721 5671 
15 43J6(B<) d(6534Y 42)1 31~2 6132 (152 6162 !2'Jl(J2 4 1 
16 43':;6Y2 676~341Y 42':;1 312 6132 79t52 6962 72 9 67821 
17 4j':;982 8(6':;341 4251 312 ~9132 7952 H962 7219 56781 
18 43Y782 d76~341 42j91 312 6<)32 7952 81962 721 35671 
19 3'j67HY b76':J3QY 42~lY 3<)2 613? 7152 dl62 7291 82431 
20 43~6YtJ72 4176':;3 4~jl 312 3261 BY1S2 7 8621 7196 681 
21 43~Ybd!2 4176':;3 42jl 3~2 326 9 1 d195~7 B621 716 ':;61 
22 43~50d72 41!653 q2~Yl 312 32~1~ ~15~7 d621 716 351 
23 493j6672 4176~3 42j19 3~12 3261 R1S27 8621 716 431 
24 43j6~72 41r6sj 42jl 312 3261 801527 86219 796 6871 
25 43YOd72 41(653 4~)~1 312 3269 dlY527 8621 716 3561 
26 4~S0d!2 41(653 42)Y 3Yl~ 3~bl~ d152( 86?1 716 4351 
21 350d/2<) 4Ylr6S3 42':;19 392 j~~l d152( 8621 716 2431 
~B q96b(2 41(653 4259 ]912 3269 ~lY527 8621 716 43561 
29 56d(29 4Y11653 42SY 392 J2019 81527 8621 716 24351 
30 4356d(2 41/6SY3 42Y51 312 3Y261 BI5~' B621 716 532 
31 43':;6d(2 41/60':;3 Q~~1312 32Y61 e159~7 ~621 716 652 
32 43S6d/2 41796j3 42)1 312 3161 el~297 A6921 7\6 762 
33 43':;6/)/2 Ql'9Sj 4251 312 37 v bl dlj91 86~21 716 loj2 
34 4j~6d/2 41(93 42951 312 3?61 61597 06921 716 76532 
3) 43':;OSf92 41953 42jl 312 32Vo! 81507 8691 716 17652 
36 43~d90!2 165341 42~1 312 d1326 852/19 621 5691 661 
31 4jY~b612 705341 42j91 312 b19320 d5271 621 561 351 
36 43~~0/2 76~341 42~1 312 ~~1326 852719 621 569 5d61 
39 49':;0072 76~341 42'jY 3912 al~326 852/1 621 561 4351 
40 43'jY72 765341 42S1 312 091326 d~219 6219 569 58071 
41 556729 16~3q91 4~~Y 392 A1Y326 85271 621 561 24351 
42 43)d6~ 165349 4251 31Y2 B1J2A d~?191 629 561 67241 
43 43jd072 76j9341 42~Sl 312 013020 85271 621 561 532 
44 43~d072 76Y5341 42jl 312 d13796 d~92rl 621 561 ~52 

45 43~d6/2 16Y341 429jl 312 01396 0592 1 1 621 561 6532 
46 4Y~br2 4\7053 42j~ 3912 6blY3? fb52 ~621 6715 4351 
41 43Y672 705341 4?5bYl 312 K32A 11~M52 621 S6Y3 3861 
4H 435Yd2 76S341~ 42~l 312 6b~112 7~52 62d 721956 5Bl 
qY ~3~d29 16SY\b 4Vjl 31Y 6M13Y? Id52 o?8 !~156 53412 
50 76Y435 b3v65 4V2H~1 31Y H26!13 (52 9 1 6 15 325 3 4 16 2 



TRI-LlNEAR POLYHEDRA 

OF 

10 FACES 
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1 43H69A2 41A96~3 42~81 j12 lb326 1~2~18 856 7613~ 62Al 921 
2 43HoA92 41Y65J 42SHl 312 (63?6 1~?YA1tl A56 16135 021A 691 
3 430A692 41~6~j 425hl 312 163~6 15291AN 856 16A13~ 621 861 
4 43A6692 41Y653 42SdAl 312 7b326 752~]d 856 761A3S 621 381 
5 4A38692 Q1Y653 425blA JAl2 IHj20 75~Ylb 856 76135 621 431 
6 43d692A 4A196~3 42~Ul JIA2 (A326 152918'856 76135 621 241 
7 43bA92 419653 42581 312 7H3~A 7529Ad 856 76A135 621A 8691 
b 43A692 419653 425bAl 312 76326 r~291AH A56 76A35 621 3861 
9 4A6692 41Y653 4256A 3A12 (6j?6 152916 856 ?61A3S 621 4381 

10 4386YA 4~9653 425dl 31HZ 10326 15291H 856 76135 62Al 9241 
11 43dA2 41A9b~3 4~~Ul 31~ 7dj~6 7~29Ab h56 76A13S 62A d6921 
12 43AY2 4196~3 4~5dAl 312 Id32A 752~Ad 856 76A35 621A 38691 
13 4A6~2 q190~3 42SBA 3A12 7H326 7~?91MR 8~6 76A35 621 43d61 
14 43d092 419b53 42~AHl 31~ IHA326 1~2S18 856 7613A5 621 583 
15 43A8692 419653 425Al 312 IUA326 152 Yt8 856 161AS 621 5813 
16 430bY2 41y653 42~bl 312 7A63?6 752~1~ 8A56 76135A 6?1 785 
17 43H6~2 419653 425b1 312 7b326A IA52~tB R5A6 76135 621 675 
lH 43d6~2 419653 42~AHl 31~ fA3?6 752918 eA56 7613A 621 7635 
19 43b6Y2 4196A53 425bl 31~ /b32A lA2~18 85A6 76135 621 2675 
20 438A92 419A653 42~bi 312 IU3?6 f52Ae 856 76A13S A21 29186 
21 436692 419A53 425bl 312 7032A 7A918 85A6 76135 6A21 r~296 

22 93do2A4 4A1653 942~bl Yl~2~ 7b326 1S?18 685 76135 431 241 
23 9A3b624 41053 942S81A Y123 (A~26 75218 685 76135 43Al 931 
24 93b624A 41653 ~4~~61 9A123 18326 75216 6HS 76135 431A 491 
25 93dA24 41A6~3 Y42501 9123 7b326 752A8 ~B5 76A135 431 6621 
26 93A624 41b~3 Y4258Al ~123 7b326 7521Ad 685 76A35 431 3861 
27 93062A 4A1653 Y425dl YA23 IUJ?6 1~218 685 76135 431A 2491 
28 93dA4 4A653 942561 91A23 r6J?6 7~?AH 665 76A135 431 60241 
29 9A624 416~3 94~5HA Yt23 7n32A 1~21Ab 685 76A3S 43Al Y3861 
30 936624 416A3 Y42A~61 Y123 /b3hb 75A218 685 16135 431 6532 
31 936624 416~3 9425b1 9123 lAH326 75218 68A5 76135A 431 765 
32 936624 416~3 942581 9123 7d326A 7A5218 685A 16135 431 675 
33 936624 41653 ~425Abl ~123 7AJ26 75218 6aAS 7613A 431 1~35 

34 936024 41bA53 Y425dl Y123 7d~2A 7A216 68SA 76135 431 2675 
35 43HA2 41A9653 42~01 312 16326 75298 568 769A135 Ad62 6921 
36 4A692 4196~3 425bA 3Al~ 76326 1~2ge 568 7691A35 ld62 4301 
37 43b~2 A190A3 4~A~dl 312 7~3AA 75A29U 568 76~135 1562 6532 
38 43892 4196~A qA~H1 312A lMJA26 1~29d 568 769135 1~62 5342 
39 43bY2 4196~A3 42Aol 31~ 70A~A 7~298 568 76913A5 1062 25d3 
40 4AH62 41653 94258 YA123 7ij32~ 7~?lb ~68 761A~35 43bA 4981 
41 49H6A 4A653 942~o Y1A23 7dJ26 7~?41a 56A 761935 43~1 6241 
42 49H62 41653 9425Ad Yl~3 7A326 75?18 A568 76193A 4361 7835 
43 4~b62 416A~3 942~d 9123 7U32A 7A?18 SA6a 761935,4381 2675 
44 49A62 41653 9425d Y123 IH326 7521A~6A8 7A935 438Al 16198 
45 9dl62A4 b534Al 4250 91A238 67832 1521 6185 943571 481 241 
46 Yd76A24 65j41A 42~b 9123~ 6(832 152Al 6t85 9435/1 4dl 621 
47 98A7624 65J41 4258 9\235 o/d32 7521 61A65 94357Al 4dl 871 
48 9Ati/624 6~J41 4258 91235 6/b32 7521 6105 943571A 4d~1 9dl 
49 9df624A 65341 4250 9A123d 0/832 7521 6185 943571 451A 491 
50 9&l6A4 6534A 425d ~IA23d 61d32 7S2Al 6185 943~71 4dl 6241 
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51 98A624 65341 4258 Y12jb 6/d32 7521A 6AeS 94357Al 4Hl b761 
52 9A76~4 6~341 425d 9123H 6!H3? 7~~1 01A85 94357A 48Al 9871 
53 87624A 65341 4258 YA12Jd 67B3~ /~?1 61CS 9435/1A 4HA 49Bl 
~4 9d762A 6534Al 42~8 YA2jb 6(bl~ 1521 6185 943571 4dlA 2491 
55 9A624 65341 42,a 91238 b7dJ~ 7521A 6Ad5 943j7A 48Al 9b761 
56 9d1624 65A41 4A58 ~12A3d 6!H3A2 7521 AlA5 943571 481 5342 
51 98/6A24 j341A 425d Y12J8 o7d32A 75A1 6185 943571 4d11652 
58 98(624 65341 425AB 91238 6(dA32 7521 6185 943A571 4Hl 583 
59 9d1624 65A341 42Ad 9\23d 6(dA2 (521 6185 943AS/l 4Hl 2583' 
60 762A8 349A165 42)6 38Y~ A7b)2 7~21 6185 943571A 48A2 2981 
61 7A29u 3491A65 42~8 3892 67bj? 752A 6A185 943571 4n12 7621 
62 76A298 3491A~ 42~R 3R~~ 67832A 15Al ~18~ 943571 4812 1652 
63 87249A6 5341!0 594~ 391~ 3~69 61A9527 8621 716 4356Al 961 
64 8724A96 5341(0 5~4~ 39A12 3~69 819527 8621 716 43561A 491 
65 872A496 534A1(6 5942 391A2 3269 819~?7 ~621 716 43~61 241 
66 87A2496 53 4 1A(O S942 3 Y12 3269 Ht9527 862Al '16 43S61 121 
67 BA72496 534176 5942 3912 3~b9 819~21 8621A IAl6 43561 871 
68 872496A 534176 5942 3Y12 3269 6A19527 8621 7lA6 43Sbl 681 
~9 872A96 S34AI10 5~42 39A2 3269 e1952{ 8621 716 43561A 2491 
70 dA2496 5341A76 5942 3912 ~269 819521 862A 7A16 43561 8721 
71 872A6 534A176 5942 39A~ 3269 81A952{ 8621 716 4356A ~4961 
12 872496 53A41!o 5Y4A2 3912A 3269 ~19527 A621 716 43561 342 
73 435YA(2 41(653 4251 312 B~1326 8S27~ 9621A 695 86/A15 971 
74 435A9/2 411653 4251 312 89A1326 852/9 9621 6~5 8611AS 591 
75 43A5972 41(653 425Al 312 d91A326 85279 9A21 695 66/1~ 351 
16 4A3~Y/2 41(653 4251A 3~12 UY1326 H5279 9621 6~5 d671~ 431 
77 435972A 4A176~3 42~1 31~~ H~1326 R5279 9621 695 8671~ 2~1 
78 4359A2 41A(65J 4251 312 891326 85279 Q62A 695 d67A15 9121 
79 4A~972 417653 42~A 3A12 d~lA326 H52/9 9621 695 d671~ 4351 
80 43~A2 4lA/653 42~1 312 b9A13?6 85279 96~A 695 86'A~ 59721 
81 4359(2 417653 4251 312 dA91326 05279 9621 69A5 d671SA d95 
82 435972 417653 4251 311 91320A 8A5279 9621 6~A 86115A 6d95 
83 86YA4351653~~ 42~1 31A~2 U1126 852791 96? 561 724A16 941 
84 86A9435 765349 4c51 3192 KIJ26 U5?7~Al 962 561 72'llA6 691 
85 8A69435 76S34Y 4251 31 9 2 d13?6 85?7~lA 962 56Al 72416 861 
d6 d6943AS 165A349 42Al 3192 dlA26 852191 962 561 12416 2513 
dl 49~H(A2 341A765 9425 j~12 601932 7852 862A1 6115 4351 721 
dB 49~A2341A(65 Y42~ 3912 6dA1932 7852 tl62A 67A5 4351 ~8721 
d9 724A396 41(653 42~d91A 3A12 H326 71~852 621 5693 8613 431 
YO 7243A6 41765342SbYAl 312 8326 71A9d52 621 5693 86A3 3961 
91 43~82A9 1659AIH 4Q~: 31~ 6d1392 ld5~ 628 72156 41A2S3 291 
92 435AB29 765918 4~~1 ;l~ 6dA1192 78j2 628 721A56 4125j 581 
93 43A)d29 76,910 495Al 319 6tilA392 785? 628 72156 412~3 351 
94 4A3SB29 765918 4951A 3A19 681392 70S? 6'28 72156'412~j 431 
95 435829A 765910 4Y~1 31AY 6dl~92 7b)~ 628 72156 4A125J 941 
96 4J~A29 76591Ab 4~~1 31'Y 6dA1392 7R5~ 628 72A56 412~3 5821 
91 4AjH29 165918 495A 3A19 6d1A392 7~52 628 72150 41253 4351 
98 35tl29A 76591H 4951A 3~9 601392 Ib52 628 12156 4A1253 9431 
99 43~A9 7659AB 4951 319 b~A13Y2 7852 6~8 72AS6 41A253 58291 

100 43~829 765918 49A51 319 6d13A92 7852 628 72156 412~AJ 953 
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lU1 43A5H29 76~A91~ 49Al 31~ 6HIA2 7B52 62H 72156 412A3 13925 
10~ 76Y43AS 83965 492d~Al ~31 d2671A3 7~291 615 253 41h~3 351 
103 76Y4Aj5 63965 q92851A Y3Al U?6{13 75291 615 253 41623 431 
104 769435 o39A65 492djl 931 026713 75?AQl 615 253 416A23 962_ 
105 43~61B9A2 Yb(D~341A 42jl 312 6132 7152 8162 91/2 82Al 921 
106 4356/8A92 YbT65341 4251 312 6132 7152 8162 9A172 B21A 891 
107 43~orA892 Y6705341 4251 312 6132 7152 BA162 91A72 821 781 
108 4356A/d92 YBf65341 4251 312 6132 IA152 81A62 91r2 821 671 
109 43567AY2 9876~341 42S1 31l 6132 '152 8A162 9~72 B21A 7891 
110 4j~6Ad92 9876j341 4~Sl 312 0132 7Al~2 8A62 91A72 821 6781 
111 4j~A7892 9~J6~341 4251 312 6A132 7A~2 81A62 917~ 621 ~671 
112 4~~67a9A 9b76j34A 4251 J\A2 6132 71~2 8162 9172 52Al 9241 
113 4j~6/A2 98/0S341A 4~51 j12 6132 715~ RA162 9A72 d2A le92t 
114 43~6AY2 9a/65341 42~1 312 61~2 IAl5~ BA62 9A72 a21A 67891 
115 43~A892 98/65341 4~51 312 bA132 7A52 6A62 91Ar2 821 567dl 
116 350/H9A 9H'6534A 42~lA 3A2 b132 7152 H162 9172 62Al 92431 
117 43j6A2 Y8/65341A 42)1 312 61'2 7A152 BA62 9A72 D2A 0/d921 
lId 43~A92 98765341 42~1 31~ hA132 IA52 6A62 9A72 521A 56r891 
119 43A692 Y~7b53q1 42~At 312 6A32 fA52 BA62 91A72 821 3~6781 

120 43567A9H2 418/653 4251 312 3/61 52{1 9A1628 9721 dlA! 7~1 
12i 43~6A79b2 41d(053 4~51 31~ 3261 527Al 9tA62d 9f21 dlf 671 
122 435AO/~H2 41ej053 4251 312 3?6~1 52/1A 9162e 9/~1 bll 561 
1~3 43Aj67~d2 41Bf6~3 42jAl 312 3261A 5271 9162e 9721 elf 351 
124 4A3567YB2 416(653 42jlA 3A12 32 6 1 5271 9162H 9/21 ell 431 
125 43~6/A82 418/053 4~51 317 32~1 5271 9A1628 97?lA dAI 79~1 
126 435A/9d2 418(053 ~2jl 312 32AAl 527~ 91A628 9721 ell ~671 
121 43A6(9H2 41B7053 42~~1 312 3?6~ 5271A 91628 9721 ril7 3561 
12H 4A56/9~2 41H7653 42~A 3A12 3261A 5271 91628 9/21 d17 4351 
129 3567962A 4AIB(653 4~51A 3A2 3261 52/1 91628 Y721 B17 2431 
130 5679b2A 4Alb!oJ3 42SA 3A2 3~61A 5271 91628 9121 B17 24351 
131 4356A2 41A8r6S3 42~1 312 3201 527Al 9A6?8 972A bAr 679821 
132 4356/9H2 4187o~A3 42A51 312 3A261 5271 91628 9/21 bll 532 
133 435679B2 41870A53 q2~1 312 J?A61 SA271 91628 9721 H11 65~ 

134 43561982 41A7A653 4?~1 312 3?61 ~2A71 916A2b 9721 811 762 
135 435679H2 418A/6~3 4251 312 3?61 ~2/1 9162A8 97A21 Hlf ar? 
136 4356f962 418Abj3 4251 31? 3261 ~2A71 916A8 97A21 dll 8762 
137 4356'9ti2 4187AJ.42ASI 312 3A~1 SA7l 916A28 9721 817 f6532 
13d 4356/982 41BA53 42~1 312 32A~1 SA71 916A8 97A21 Blf H/6S2 
139 43~br9bA2 41Ab~3 q251 312 32A1 52A71 916A8. 97kl B17 18762 
140 4356/98A B/65JA 4A25\ JIA 3261 5271 91628 972Al 517 34162 
141 43~6r9d2A IP.765A 4A~1 31A 3A?61 5271 91628 9721 ci1! ~3412 
142 43567982 418/6A 4A51 312A 3A61 ~A27l Gl628 9721 B11 65342 
143 43569A7U2 d/65341 4251 312 3261 ~1527 96281A 72t 67Al 971 
144 4356AY7H2 d76S341 4251 31? 3?61 9AlS27 96281 721 671A 691 
145 435A697~2 b765341 4251 312 326Al 91A527 96281 721 671 561 
146 43A569/d2 b765341 425~1 312 3261A 91527 962 8 1 721 671 351 
147 4356A/d2 8165341 4~~1 312 32Al 9A1527 96281A 721 67A 6911 
146 43A697B2 ci765341 4~5Al 312 j?6A 9tA5?7 96281 721 6/1 3561 
149 4AS6Y762 6/65J41 425A 3A12 3261A 91~27 96281 721 6/1 4351 
1S0 569Jd2A 876534Al 4~5A 3A2 3261A 91527 96281 721 671 24351 
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1,1 43~6A2 d/6~341A 42)1 312 3261 ~A152r 96?8A 72A 61A 6Y78?1 
1~2 43~09/B2 B765A341 4~A)1 312 3~261 ~152! 96281 721 671 532 
153 43~697B2 e(6A~341 4251 312 3~A61 91~A27 962 8 1 721 671 652 
1~4 43j69/d2 6/A6jj41 ~251 312 3261 91S2A7 96A281 121 6/1 762 
155 43)09182 SfASj41 4~Sl 312 3)A61 91S~7 96A281 721 6fl 7652 
156 43S69(82 dA65341 42S1 312 32~1 Y152Ar 96A81 7A21 6/1 8762 
157 43Sb9/d2A b76SAl 4ASl 31A 3A261 9i527 96281 121 671 ,3412 
l~d 43S6yre2 B76A~1 4A51 312A JA61 Y15A27 9~281 721 671 6~342 
159 43S69/82 8rA341 42A51 312 3A~1 Y15A? 96A281 721 671 76532 
160 43~6~7d2 8A5341 q2~1 31; 32A61 Yl~A7 96A81 7A21 6{1 V7652 
161 43~6Y/dA2 6~341A ~2~1 312 j~61 Yl~2~7 ~6QBl fAl 671 16762 
16~ 43~697dA bl6SJA 4A2~1 31A 3261 Y152! 96281 72Al 671 341H2 
163 43~YA6!82 b76~341 4251 3\2 )1326 95271A 8162 /21 56Al 961 
164 43~Y6Ab2 d(05j4l 4~Sl 312 Yl~~6 952fAl 8A62 721A 561 6761 
165 435A67d2 8(65J41 4~~1 31? YA!j~6 9~271A 8162 721 S6A S961 
166 43~96A2 a/653~lA 42~1 312 91~26 952(Al 6A62 72A 561 67821 
167 43SYA2 c765341A 4251 312 Y13?6 9S21~ HA62 72A ,6Al ~6/e21 
166 43S96(82 8f6A~341 4251 312 V]32A6 95A271 A162 721 561 652 
169 43SY6!62 a76A341 42ASl 312 Y13A6 9SA~71 8162 721 561 6532 
110 43590!52A b765Al 4ASl 31~ Y13A26 95271 A162 721 561 53412 
171 43jY6782 afAj 4 1 42Ajl 312 Y13A6 9SA / 1 B16A2 721 561 16532 
172 43~6A2 41Ad/6j) 42)1 312 3201 19A152 8962 972A 78A6 09821 
173 56Yd2A 4Alb76)3 42)H 3A2 ~2hl~ 79152 8 Y62 9721 7816 24351 
174 597d2A df6~34Al 42jA jA2 oYlAJ2 9521 81962 721 6f15 ~4351 
1/5 43S6A92 8'053419 4~)1 il? 32hl /9A152 B962 729 d21A6' 691 
176 43j~A2 H70~341A9 42~1 312 32Al /9Al~? 8962 729 H2A67 6921 
1fl 435A2 d765341A9 42~1 312 326Al 79A52 b962 729 82A67 56921-
178 43S6A872 41/6S3 42~1 312 3201 9A152(8 8621 9671A dAb 6961 
179 4356A72 41'653 42jl 312 3261 9A15~7d 6621A 96/A dAb 6Y871 
IbO 4356A2 41A7053 42S1 31~ 1261 9Al~27d 862A 967A BAo 690721 
Id1 43509872 417bSA3 42A51 312 3A261 915276 H621 9671 616 532 
182 43S6Y872 4176A53 42~1 312 32~61 915~27B 8621 9671 816 652 
183 43S6~d!2 41/AS3 42~1 312 32A6\ ~lSA/8 B6A21 9671 816 7652 
Ib4 435AY6d/2 qlrb~3 42~1 31? YAl326 95~7Rl 8621 716 ~61A 591 
185 43A~96B72 41/6~3 425Al 312 ~lA326 9~?7el 8621 716 561 351 
1d6 4A3590B/2 41/6S3 42~1k jA12 91326 q~?781 A621 716 561 431 
IH7 4j~9bA72 41/653 42jl 312 ~13?A ~527bAl 86~lA 7At 561 6871 
18d 435Ab672 41/6S3 42)1 31~ YA1326 9527S1A 8~21 716 56A 5961 
1B9 4A5Yb672 4176~3 42~~ 3Al? 91~3?6 952781 8621 716 561 4351 
lYO 35Y6d72A QA170j3 ~251A 3A2 Y1326 9j~7Al 8621 116 561 2431 
191 43SYbA2 41A!6j3 42~1 312 ~1j?6 Y~27dAl 86?A 7AO 561 6b721 
1Y2 5Y6B72A 4A17653 425~ 3A2 ~lAJ26 952781 8621 716 561 24351 
1 9 3 4 3 5 9 b 8 / 2 4 1 7 6 ') A 3 ~\ 2. 1\ 5 1 3 1 2 y 1 3 I~ 2 6 9 5 ? "T b.1 B 6 2 1 1 1 6 ') 6 1 5 3 2 
194 435':)0872 417bAS3 4~51 jl~ Y132A6 9SA?7Ul e621 7i6 jol 652 
19S 4Js~o872 417A653 4251 312 91126 ~52A781 d6A21 716 SOl 762 
196 43~Y6872 417A~3 4251 312 ~13?A6 ~5A/~1 H6A21 716 561 (652 
197 4J~9687A2 41A~3 42S1 312 ~13~~6 95A/61 B6A1 716 561 17652 
1~~ H7243AS6 41/6)3 42S~41 312 Y3261A 81527 8621 716 35A 3951 
199 872A39~6 4A176S3 4~~91A 3A~ 93261 81527 8621 716 3)1 2431 
200 7243~56A 4176~j 42jY1 312 93261 oAl)27 8621A 7A6 351 6871 



201 87243956 41765A3 4~AS~1 J12 9)A261 H1527 8621 716 3~1. 532 
2C~ 87243956 4176A53 42591 312 Y32A61 B1SA27 8621 716 351 652 
203 e7243Y56 417Ao53 a~~91 ~12 ~3261 d152A1 86A21 716 351 762 
204 87243956 417A53 425Yl 31? 93?A61 SlSA7 36A21 716 351 7652 
205 872493A6 765341 Y4~5AI Yl~3 326A 81A527 8621 f16 431 3561 
206 e724A356 7653~1 942~lA YA123 3261 SIS?!' 8621 716 43A 4931 
207 8/2493~6 7653A41 94A251 912A3 3261 81527 8621 116 431 342 
20e 87249356 !65Aj41 942A51 Y123 3A261 81527 8621 716 431 532 
209 87249356 765A41 94A51 Y12A3 3A261 81527 8621 716 431 5342 
210 43A6Y!2 417653 42~Al 312 3~6A dVIA527 ~6219 967 6716 3561 
211 43569!2 417A6~3 42~1 312 320t e9152A7 B6A219 967 8716 762 
212 4356Y/A2 41A53 4251 312 32A61 BY15AI 86419 967 8716 17652 
213 672A396 4A17653 42~91A 3A2 9326 "819527 8621 716 5613 2431 
214 8724396 4116A~3 42)91 312 Y3?A6 819~A27 8621 716 5613 652 
215 8724396 41!A6~34~~91 312 93?b H1952A7 86A21 716 5613 762 
216 8724956 34176A5 9425 3~1~ 93?A61 615A27 8621 716 4351 652 
217 8/24956 31,17A6) 9425 3912 93261 c152A7 e6A21 716 4351 762 
218 8729A56 4V176~1 42~9 3~2 3~61A9 815278621 716 435A12 951 
219 8!2A956 49A17653 4259 392 32619 81527 8621 716 4351A2 291 
220 872956 491/A6J3 42~9 392 32619 8152A7 86A21 716 43~12 762 
221 8(243~6 934116A5 9~1~2 312 ~?A613 815A27 8621 716 532 652 
222 43~6d72 9~341/6A ij~~l 312 96132 9A27Rl~ 8621 716 52Ab 692 
223 43~b6/2 5341/u~ 4251 312 9613~A 9A27815 6621 716 5A6 69~2 
224 43~68/2A 9SAl/6 4A~1 31A Y613A2 927 H15 8621 716 526 53412 
225 435d9672 765A341 42A51 312 3A26ul 905271 621 9156 861 532 
226 43589672 /oA5341 4251 312 32.A6el 985A271 621 9156 e61 652~ 

227 4395A2 76~341A 42591 3\2 932AdA\ d527A 62A oAS 351 5d6121 
228 43958672 /65A341 42A591 312 93A2681 85271 621 615 351 532 
229 43950672 !OA341 42A591 3t2 93A6dl a~A271 621 615 351 6532 
230 43j~6(2 765A341 42A~1 312 b~13A26 85271~ 621 9~6 e615 532 
231 43590/2 76A5341 4251 312 89132A6 65A2719 621 956 6615 652 
232 8672495 /6A5341 9425 3Y12 blV32A6 85A271 621 615 43~1 652 
233 4359A82 76j341b 4251 312 913268 7852 628 956721A 5dA1981 
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TRI~1T.NEAR POLYHEDRA 

11 rACES 



1 43H69A~2 A~6Sj418 ij25 1 312 7H326 T~?918 856 76135 A162 9281 A21 
2 4JH6~dA2 A~65j4: 42jt Jl? 18326 75291d B56 7613S A8162 9~18 9At 
3 43U6~9A2 A~65341 ~25B 312 18326 752Q~18 B56 1613j A1862 921 691 
q 43U80YA2 AY653 4 1 4258 31~ (83~6 75~918R 856 r6H13j A162 921 661 
5 4J~d69A2 A~65jal 425drll 312 70326 /52918 856 761~3j A162 921 3Ul 
6 483~b9A2 AY65341 4~~~ld 3d12 (2326 rS2s16 856 !613~ A162 921 431 
r 4J86YA28 AY653481 q25dl 1182 7~326 752918 US6 76135 A162 Y21 241 
H 4Jd68A2 A9b5341 42~bl 3i2 rUl?6 752~810 056 76135 A862 9218 69A1 
9 43~b~A2 A~05341 42~Cl 31~ 7d326 7~2YAd 856 76H135 Ald62 921 e691 

1 0 I. 3 b 6 l) A 2 A 9 0 5 j II 1 4,> '::1 c ,-l 1 3 1) [Ii J ;~ 6 i' ~ ~ ') 1 !:l 8 B '1 6 7 6 IJ 3 ~ .4 1 6 2 Y 2 1 3 b 6 1 
1 1 4 tJ tl b Y A 2 A 9 6 5 j I) 1 L\:2) b 8 3 ti 1 2 I' /\ 3 ,> 6 i 5 2 ') 1 d a 5 6 1 6 113 3;} A 1 6 2 9 2 1 4 3 Ij 1 
1 2 Li 3 i:l6 <; 1\ tl t~ SI 6 5 3 11 D '1.2 ') a ~ 3 1 ~i ~ I Ii 320 I 52<) 1 e 856 7 6 1 35 A 1 02 <; 2 8 1 A 2 4 1 
13 43~6H2 A9653410 42)61 312 7d326 (52~Ale 656 76135 Ad62 92~ 69A21 
1q 43btJA2 A96'::1341 4!5bl 31~ (tl326 752~dd 856 768135 AI:J62 9218 869Al 
15 43tJ~A2 A9b'J341 4)5otil 312 70326 752~Hd a56 76835 Al!:lo2 921 3d691 
16 4d69A2 A96'::13ijl 42'::16d 3~1? (dl2~ 7S2~lJB 856 16d35 A162 921 43861 
11 tl6YA2i:J A96~34~1 ~2~dH 382 (d326 752918 856 761835 Alo2 921 24381 
18 3H69A8 A96'::134~ 4~~O!~ 3d2 18326 7~2~18 856 76135 A162 9281 A2431 
19 43H6YtJ AV6j34d 42~dl 31H2 10326 752~ld 856 76135 AG1b2 928 9A241 
20 43H69A2 A965341 42)U81 Jl~ !H~326 7~291a 256 7613d5 A162 921 583 
2 1 Li j 8 8 6 9 A 2 A 9 6 5 3 11 1 I; 2 ::> H 1 3 1;'; (h d 3 2 6 ? ~ ;;: 9 1 <l ,~5 6 7 6 1 i3 5 A 1 6 2 ') 2 1 ~ d 1 3 
22 43d6YA2 A965341 4~)dl 312 7dH326 15291d 8856 7613j~ A162 921 r~~ 
23 43d69A2 AY65341 42)d\ 312 (d~268 (R~2918 85~6 (613) A162 921 675 
~4 43d69A2 A9b5341 42)dHl 312 (H326 752918 8856 76138 A162 921 ld3~ 
25 43d6~A2 A96H53 4 1 42j01 jl~ !R328 182918 8586 76135 A162 921 2675 
26 43tlH9A~ A9d65jql 425dl 312 (A326 752R8 856 76H13j A1~2 921 2918~ 
27 43d6YA2 A~d5341 42)81 312 ld322 7b91J BS86 76135 A16d2 921 75296 
;U A924J886 4196j3 q2~dl 3\~ 70326 752~AlbB 656 76U13j A621 916 66\ 
29 A92438~b 419653 42~d~1 31~ 18326 75~9AIA P56 761835 A621 916 3B\ 
30 A92'~t33d6 419653 42)dld 3ill2 ld326 75?9Alil 85676135 A621 916431 
31 AY2U4386 4b196J3 42~Al ..lId? 7e326 7'::1?9A18 B56 (613~ A621 916 241 
32 A92Q3B6U 419653 42~01 312 70J26 7529A81A 856 76135 A621 9186 6At 
33 AY243d6 41 9 653 q25bdl 312 7d12b 752~AJb5 856 76835 A621 916 3e61 
34 A\)24t:l136 111')653 425dlj 3ill? 70.126 752':11\10 ~j'),'.. ?6ltJ35 1\021 916 4381 
35 A92H3d6 4U196J3 42~01d j~2 (R]26 15~9AIB B56 /6135 A021 916 2431 
36 A9~43d6 4d96~3 4~~dl jiG2 (0126 752~Al~ 856 76135 A6~~1 916 9241 
37 9243 b 68 '1 1 ~ 6 ') 3 4 ~ ~ d 1 3 1:C r tl J 2 () ('i 2 9 II 131 d 1156 76 135 A 021 [3 986 6 A 9 1 
3d A\)243bU 419653 42~bl 31~ (dj?6 1~29AGe 856 768135 A6~1 91b6 ~6Al 

39 A92486 419653 4?~bb ]J12 (d3)6 1'i29A:GH 856 761335 A621 916 43d61 
40 A92UB6 4blV653 4~~dd 3112 IB326 1~29~IB 1156 761835 A6~1 916 24381 
41 A9U3b6 489653 42~01d 3M2 (b326 (529~1~ 856 16135 A62dl 916 9~431 
4~ AU43U6 4GY653 q2~dl 31U2 (8j26 7529A\M A56 16135 A62b 9816 A9241 
43 A9243U 419653 425ub! 312 7b326 /529AHA 856 76835 4621 91B6 386Al 
44 A924386 4196~U3 42~)81 312 (83226 7529A1B 056 76135 ~621 916 532 
45 A924366 4196853 42~bl 312 7d32Gb 75~29A18 856 1613j M621 916 652 
46 A92q3d6 41~G653 q2~6\ 312 fb326 752ti9A18 856 76135 Ao~21 916 ~62 

47 A9243B6 41~683 42GJdl 312 ib]d6 75829Ala 856 (6135 A621 916 6532 
48 A9243bb 41~~53 42~bl 312 783286 75~~Ala 856 76135 A6~21 916 9052 
49 A9243d6 41~65tJ 4b5bl 3128 fd3d26 7529A1R 856 7613j A621 916 5342 
50 A9243b6 41Yd3 42djbl 312 TbjH6 f5d9A1A 856 76135 A6821 916 96532 
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51 A9~243d6 ij185J 4~Sdl 31% rd3286 7~R~A18 856 76135 A6~1 916 19652 
52 A9d4jdO 4~65J 42~ol 3102 7d32~ 75?;I~Ald e~6 76135 A6~1 916 41962 
53 A~l43B6 ~lY653 42~~b' 312 (b~326 7529A\8 856 76138~ A621 916 583 
54 A92438b6 41~6)3 42~ill 312 (d8326 7S~9A18 856 76185 A621 916 5R1) 
55 A~~43b6 qlY6~~3 42cdl 312 !d~26 752 YA18 856 76L3~5 Ab21 916 2583 
56 A9243d6 41~653 4~5dl 312 78d326 7S2~A18 8856 !6135~ A621 916 785 
57 A924356 41 Y653 425dl 31~ 7d3?68 7GS29A18 8586 76135 A621 916 675 
5d AY24366 41 Y653 425~dl 312 !U326 752 9 A1B 8856 76138 A621 916 7B35 
59 AY24386 41 Y653 425bl 31~ d32A~ 7G52YAIB 886 761358 A621 916 6785 
60 A~~4386 41V68~3 4~)dl 312 7u128 782~Ald 3586 76135 A0 21 916 2675 
61 A9243d~6 4196~3 42~dl 312 10326 1529A18 8568 7813) A621 916 1876 
62 A9243d6 41Yd~3 42~d1 31~ 7U32ti !H9A1A 8586 76135 A6B~1 916 75296 
63 A~2436b 41~6H~3 42)01 312 70!28 29A168 858 786135 A621 916 87526 
64 A9243dd6 419b)3 42jbl 3i2 fd326d 52~AIB 858 78135 A6~1 916 la75~ 

65 A9243d8 41V6~J 42~b1 312 Ib3?6 T529Aa 8568 7813j A621 91B6 A1876 
66 438dA092 4196~3 42jb~1 312 111326 15291A8 56d 76Al~35 216 861 381 
67 4B38A692 4196)3 42jbl~ 3~12 7d326 !~291A8 568 76A135 216 861 431 
68 43dA6928 4ti196j3 42~Al 31~2 fd326 75291A8 568 76Al3) 216 861 241 
69 43~Ab~2 41V653 425btll 312 7b326 752 9 t48 56B 16A835 216 8618 3BAl 
70 48tlAnY2 41 V653 425d0 3b12 78 326 752 9 1Ad 568 76A1835 216 861 4381 
71 35A692cl 4d190)3 42)01d 392 /H326 15291A8 568 76A135 216 861 ~43t 

72 43dAb98 4dY653 425bl 31H2 7b326 752~lA8 568 16A135 2d16 861 ~24t 
73 43b692 4\9653 42jb~1 312 7b3~6 152918nb 568 76Ab35 216 B6B 3HA61 
74 4bA692 419653 42j8d 3812 76326 75291A8 568 76Ati35 216 8618 438A1 
75 5A6Y213 481 9 653 425bG 3H2 7d3?6 !5291AB 56B 76A1835 216 861 24381 
16 38A69~ 4~9653 42S61d 3rl2 Id326 7S291Ad 568 76Al3S 2816 B61 ~2431 
17 438Abd 489653 42~dl 31d2 7d3'6 IS~9~lA8 568 76A135 2ti6 d61 69241 
78 43dA692 41~65b3 420581 312 !B3H26 75291A8 568 76Al3S 216 861 532 
79 43dA092 41 v6d3 42j)dl 312 7 0 3d6 758291AR 568 76A13~ 216 561 6532 
80 43dA692 41965b 4H5Hl 3122 Ib3H26 75291A8 568 16A13~ 216 d61 534~ 
51 43dAb92 41983 42djdl 312 7d3~6 !5H91A8 568 76Al35 ~216 d61 S6532 
82 43bA6982 41d5J 4~5dl 312 Ib32H6 75H~1Ae 568 76A135 H16 861 19f52 
83 4j~A098 4b653 42~d1 31~2 rU3?6 75?8~IAH 56s 76A13S S16 861 41Y62 
84 4JdA692 41~65H3 42ddl 312 IdH26 T52~IAd 568 /6A13d~ ~16 861 2583 
dS 9248JAd6 965341 42~bAld 2j~1 78326 (52918 56e A35761 621 381 431 
86 924tiAB6 S6~341 42~OAG 2j81 lH326 75~918 568 A35761 621 3818 43At 
87 92d3Ad6 96)34~1 q2~dAlb 238 78326 752918 56B A3~761 021 3d1 2431 
8d 9~4386 965341 42j0A~1 231 7d326 lS2~18B 568 A3576d 621 388 3A66t 
89 924ed6 ~65j41 425eA0 23dl 10326 152918568 A35761d 621 3B8'43A81 
~o 92~Ad6 9653Qbl ~25dA8 l38 (d326 752~18 568 A35761 621 381b 2 4 3A1 
91 9243A~ 965341 42~6A1 231 7dJ?6 1529b8 568 A35768 b21b 3881 ABc9l 
92 924JAH6 96~8341 42b58Al 231 7B3d26 752918 568 A35761 621 381 ~32 
93 9243A86 96~d41 4d5bAl 2d31 (U3G26 75~Y18 568 A3~761 6~1 381 ~34~ 
94 9243Ad6 96b341 42d)bAl 231 (A326 j5d2~18 566 A35761 621 381 6~3' 
95 9~43Ad6 98~341 q2~oAl 231 ld3286 75b91~ 568 A35761 6~21 3el S652 
~6 92~43AH6 96581 ~85dAl d31'/d~D26 152918568 A35761 6~1 3dl 53412 
97 9243A06 96bql 485dA1 2d31 7b~~t 7582918 568 A35/61 6~1 3dl 65342 
98 9243A86 9~341 428SdAl 231 7d3~t 158~\8 568 A35761 6a21 3Hl ~6532 

99 9243A66 96~341 425dAl 231 1~53~6 752918 8565 A3~b!61 621 381 785 
100 9243AH6 96j341 42seA1 231 83,68 785291d 868 A35d761 621 381 6785 



101 Y243Ad86 965341 42~HAl ~31 rR326 752918 56B8 A35781 621 3el 1876 
102 9243Ad6~ ~c~341 q2~bAl 211 lH32H6 /j81a 568 A35161 821 381 5291~ 
103 9243Ab6 YUj341 42jdAI 231 Id328 71191R 586a A35761 6e~1 3dl 75296 
104 924Ad3d6 965341 A42j~ld A123 lR326 7S?91H 8j6 76135 021 43B1 A3l 
105 924~A3d6 965341 A4~5Al AH12J 7d]26 75291B 856 7613j 621 431~ 4At 
106 92~4A3d6 Y6534bl A42~al Al~23 78326 752918 856 ,6135 621 431 241 
107 924A3e6 96j341 A42)dSl At23 7~326 fj2Y1S8 856 7683~ 621 431 3d61 
lue 924ti3e6 96~341 A4?~jlb A~123 ra]26 (~29tB 856 /613~ 621 438 4A31 
109 92dAJB6 90~34~1 A42~Al AH2J 7d326 7j2918 aS6 76135 621 4318 24At 
110 924A3U8 96j341 A42)dl AI?3 (rl32b !529H~ 856 ?6~135 6~lB 431 ~691 

111 924Ad6 965341 A42~dJ A121 rUl26 752~lR8 856 76835 621 43dl A3861 
112 92 4 cB6 9-65j41 A4~5bJ Ajl23 7H326 (52918 856 761835 621 438 4A3B\ 
113 9bAJd6 ~653qb A425bl Ad2l rd126 15291H 856 76135 62dl 4318 924A\ 
114 24A30B Y65341~ A~2)dl A\~3 /AJ26 (52~rl~ 856 /68\35 628 431 86921 
115 924A3d Y6j341 A4~jbbl A123 IH320 7529tjt 856 76835 6218 431 3d691 
116 924A3a6 ~oj3841 A4~~~dl ~12d3 78326 752913 ri56 (6135 621 431 342 
111 92~A3H6 96~341 A42djAl AI?3 7831j~ 7j~2918 856 76135 6~1 431 6532 
lid 924A3d6 9uj341 A4?jO] Al~3 1632H6 15891R B~6 76135 6~21 431 9652 
119 92~4A386 96581 A4Gjbl ~lH3 IIIJ~26 752916 856 76135 621 431 53412 
120 924A366 98341 A42djb\ A123 7A3H6 758916 856 76135 6d21 431 96532 
121 924A3~d6 965]41 A4~5Rl AI?] 7t8J26 7529,8 856 761BS 621 431 5813 
122 924AJ66 90~B341 A4~b21 A\;3 7uH26 7 j 2918 P56 7613dj 621 431 ~5e3 

123 924A3886 965U341 A4?~1 Al~j 7tlil26 75291B 856 761bj 621 431 25813 
1~4 924A386 965841 A40bl A1283 (h i l?6 75291e 856 7613dj 621 431 42583 
\25 924A3B6 965~41 Ad5dl )12i l 7b~J26 75291B 856 16135 621 4831 A4253 
1~6 92qA3b~ Y6j341 A42~bl Al~J 7i3d326 7j~01~ 8856 7613jb 621 431 18~ 
127 924A386 96~341 A42jHl ~1?3 (RJ268 7hS291B 85H6 76135 621 431 675 
12H 924AJ66 965341 A4~~01 Al~3 b3268 7nj?91~ 886 76\358 621 431 6185 
129 924AJb6 96u5341 A42jHl ~l?J 78328 7u?918 8586 761Jj 621 431 267~ 

130 924A3e86 965341 A4~jHl ~123 7U326 7 j 291H 8568 7H13j 621 431 IB76 
131 924A3d6 ~u5341 A42~Cl AI?) Irl32H 7H~lh 8586 76135 6d21 431 7529~ 
132 A43b692e 0b534A81 42581 A2317M326 IS?~ld 856 76135 621 4182 ?Al 
133 A430d92 96534Al 4~)bl A23\ fRJ20 7529Hb 856 76~135 6218 412 d091 
134 A43b692 9bj34Al 4)5rlHl A231 7d126 7)291aB 856 7cb3~ 021 412 3861 
135 A4Jb82 9653~Alb 42~bJ A23\ IH326 7520~~ 856 768135 628 412 8692\ 
136 A4j~~2 96534Al 42~dbl A~31 (hJ26 75~9~t 856 7683~ 6218 412 3d69\ 
137 A4U692 96SJ4Al 4~jd0 ~~jGl 7H3~6 7S~91BB 856 76~35 621 412 43b61 

138 438698 ~6~34~~ 425~1 ~2~\ri 70326 lj291~ 856 7613~ 62~1 482 92A41 
139 A43u8092 96534Al 42SYl A231 7~d3~6 152918 856 /61dS 621 412 sel3 
140 A438692 96~34Al 42j81 A~31 780326 75~91B 8856 161358 621 412 185 
141 A436692 96~34Al 42~dl A231 (R3268 70529,8 85G6 761j~ 621 412 675 
142 A43e6Y2 90u534Al 425Al A231 7d328 la291B aSb6 16135 621 412 2675 
143 A43B692 9b~34Al 42)dl A231 IR32d 7d~18 8586 76135 6b21 412 75296 
144 4~dA92 419053 42jd~ 3d12 7d326 /529A8 568 76Aldj5 A621 9186 43dl 
145 43dAYd 489653 42~tll 31d2 (d326 (~29A~ 568 76Al3S A62dl 9186 S241 
146 43dd2 4189653 42~bl 312 ldj~~ 1~2Y~c 56B 76AG13j A62c 98H6 e~~21 

141 4JdY2 4196j3 42~81Jl 312 lS326 7~?YAc j6A 76AA35 A621~ 9886 3BA91 
146 4bA92 4196~3 42~dd 3H12 7~j26_ 7~2YAb ~6a 76AH35 A621 91886 43~AI 

149 Q3dAY2 419683 42d~dl 3i2 /H3~6 (SH2YAd 568 76A135 Ao21 9166 6532 
150 43dA~2 41905d 4~5dl 312~ (bJ~26 752YAd ~6d 76A135 A621 9166 5342 
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1~1 43HA92 419d3 q~B5bl 3]2 7d3~6 7589Ab 568 76A135 A6821 9186 96532 
152 43HA92 419~~~J 428Hl 312 7tlH~6 1529A8 568 76A1385 A6~1 9186 2583 
153 9243ti6 41~653 42SeAdl 312 (tl326 752 9 18AR 856 76A35 216 8683 3A6! 
154 9843A6 48~653 42~oAI 3182 7b326 752~tAtl 856 76A35 ?816 ~613 9241 
155 9~4b6 419653 425SAB 3H12 !H320 1~291AAH 856 76A35 216 8683 43A61 
156 9bJA6 4H96~3 425HAIH 3H2 IbJ?6 75291A8 856 76A35 281 0 8613 9243\ 
157 9243A6 4196B3 4285bAl 312 783R6 75H291A8 856 76A35 216 8613 6532 
158 9243A6 419658 485bAl 3128 (b302b 75291AB 856 76A35 216 8613 5342 
159 9243Ao 419H~ 42H5HAI 312 18386 75891AB 85n 76A35 8210 8613 96532 
16U 98243A6 41853 425bAl 312 (b3?tl6 75H 9 1AH e56 76A35 816 8613 19652 
161 9H43A6 4H6~3 4~5dAl ~182 /H3?b 7~?~91AH 856 76A35 ~16 8613 41962 
162 9243A6 419653 42~8bAl 312 IbR326 75291A8 A56 76A3d5 216 8613 583 
163 9243A6 4\Y653 4258Al 312 IHb3?6 7S2~tAb 856 76AHS 216 86138 S8A3 
104 9243A6 4196583 42bbAl 312 IUI;26 152~lA8 H56 76A385 216 8613 2583 
165 9~43A6 419653 42S8Al 312 r~03?6 752~lA8 8856 l6A3S8 216 8613 785 
166 9243A6 419653 4?58Al 312 (83268 7U529tA8 8586 76A35 ~16 8613 675 
161 9243A6 419653 Q25rloAI j12 fti3?6 75291A8 8H56 76A3d 2}6 8613 7835 
168 9243~6 419653 425dA1 312 d32~H 785291A8 8R6 76A35d 216.8613 6785 
169 9243A6 4196853 42SbAl 312 78328 782~lA8 8586 76A35 216 8613 2675 
170 9243A6 419653 425~Al 312 10326 lS291A8 ~568 78A35 216 88613 A876 
171 9243A6 4t9b53 4258Al 312 (H32d 7891AU 8586 76A35 216~ 8613 75296 
172 9243A6 4190853 425dA] 312 70128 291ABH 858 786A35 210 8613 87526 
1/3 9243A6 419653 42~dA1 31~ /03268 5291AB 858 7BA3S 216 U~613 A8756 
17 4 92 4 bb6 965341 A4258 Ao1~3 70126 75291B 568 761BA35 621 4358 4A81 

'175 9d4A86 96534B A42Sb A1H23 18126 752Y18568 761A35 62~1 4381 9241 
1/6 92~U6 96S34Bl A42Sb A~~3 7H3?6 152918 568 76i8A35 621 4388 24ABI 
177 924A86 965b41 A4d~d Al2H3 Id3~26 15~918 568 761A35 621 4381 5342 
170 924A~6 96841 A4HSa ~12H3 703~b 7582918 568 761A35 621 4381 6~342 
179 924Atl6 965b341 A42bd A123 IMR?6 752915 565 761A3U5 6~1 43el 258] 
180 924AHO 965341 A42j~ ~12j 78H]?6/5291H 568 761A8S 621 43881 SUA3 
101 924AH6 965341 A42Sd 4123 Ido3?6 752~18 8568 !61A35ti 621 4381 785 
182 924Ad6 965341 A~2~d A123 IHJ~6B 7~5~918 5868 761A3S b21 4381 675 
1d3 924A86 965Jql A425d A12J ~326U lA529,B A6e 761A35~ 621 4381 6785' 
184 924AH6 96H5341 A42S8 A123 IH32~ 7H2~18 586B 761A35 6~1 43el ~675 

165 924Abd6 965341 A425U A123 7d326 752918 5688 781A35 6~1 4381 1876 
ld6 924AH6 911~341 A42~d Al~3 78328 7891b ~H68 761Aj~ 6021 4381 75296 
ltil 924AB6 96~J41 A42~H A12J /H326 75291R 5688 7HA35 621 43881 ~61A8 
108 9d43b6 4A~653 425~1 A~31ti Ib326 752~18 856 7613~ A81b2 924~ 9A41 
189 9A4b6 4A9653 425db A23B1 le3?6 1529188 856 7683~ A162 924143b61 
190 9~306 4A96~3 425Bld A23H 1~~?6 752918 856 7613~ A8162 92qH 9A431 
191 9A43Ha 4A9653 42~odl A231 Ibg326 752Q18 856 7613B~ A162 9241 583 
192 9A43~86 4A~65j 425dl ~231 /oH326 152918 856 16185 A102 9241 5813 
193 9A4386 4A9653 42581 A231 IHd326 752~18 8856 76135~' A162 9241 78~ 
194 9A43tl6 4A9653 425bl A231 7b3?bB 7b52918 8586 70!35 A162 9241 675 
195 9A4jdb 4A9653 425801 A231,/b326 752~tH 8856 16138 A162 9241 1835 
196 9A4386 4A~oti53 42~H1 A231 7u3~6 Irl2 Y18 8586 76135 A1b2 9241 2675 
197 9A438B 4A9b653 425 d l A231 (0326 752~8 856 768135 A182 9241 29186 
198 9A43b6 4A9b53 42581 A231 7d328 {H91d 85R6 76135 A16ci2 9241 /5296 
199 438bA2 41A965J 42Sdl 312 78326 9A87~2 568 76A8135 A62 921886 8At 
200 438d2 41HA96SJ 425tll 312 7n320 9A57~2 568 76AB135 A62 92886 8A21 



201 43~A~ 41A~~3 4~Hjol 31~ 703UA ~AR75b 568 76A135 A6~2 921tiA 9653~ 
202 43eA2 4]A9653 42~IJ~1 312 7db326 ~Ad/52 568 16A13~5 A02 921d6 583 
203 438A2 41AY658J 420tll 312 Id~?6 YAd7~2 SA8 76A1385 A62 921e6 2583 
20~ 43dA2 41AY653 42~bl 312 7ddJ?6 YA875? 8568 76A1358 A62 92186 785 
205 43dA2 41AY653 42~bl 312 7~3~A8 YQ87U52 5868 76A13S A62 92186 bl~ 

206 43dA~ 41A9653 42~dHl 312 IUJ?6 YA815? 8568 76A138 A62 92186 7b35 
201 43dA2 41A9653 42~dl 312 83268 9AH7d~? 868 76A135d A62 92186 678~ 
20e 43d M2 41AY6853 425b1 312 (dJ?rl YA21~2 SA68 76A135 A62 921~6 2675 
209 43HA2 41A96H~j 425dl 312 rd32H YA~82 58B 786A135 A62 ~21d6 87526 
210 43dA~ 41A9653 42)dl 312 703~~ ~8/~2 568~ l8Al3S Ad62 92188 9Ad7~ 

211 43d~2 4196~3 4250Adl 1~3 (d3?6 75~9AB 856 76A35 IdA62 98386 3A 9 1 
212 43~92 419d3 4~~,dl\1 123 7d30~ 7~H9Ad 856 76A35 lA68~ 91366 96532 
213 43A~2 4196~3 425~Al 123 Id~j26 7j29AH 856 76AH5 lA62 913886 58A3 
214 43A9~ 41~6~B3 ~2~DAl 123 /dU?6 (529AR e56 76A385 lA62 91386 2583 
215 43A92 419653 4~58Al 12J 7dd3?6 !S?9AH 8856 76A3,B 1A62 91386 785 
216 43A92 4196~3 4?5HAl 123 183~A~ 785?~A8 8586 76A35 lA02 913d6 675 
217 43A92 419653 425~UA1 12~ Idj?6 75?9A~ 8856 76A38 lA62 913B6 7835 
218 43AY2 419653 4~5eAl 123 H326H 7H529A8 886 76A35rl lA62 913B6 t785 
219 43AY2 4196d53 42~8Al 123 jB3?b TR29AB 8586 76A35 lA62 91386 2675 
220 43A92 419653 425dAl 123 7d32~ 75?~Ad 8568 78A35 1A62 913886 Ad76 
221 43A~2 41~~~3 425HAl 123 703286 75bAd 856 76A35 lAU2 ~1386b 52~A6 

222 43A~2 419~~3 425dAl 123 7~)J24 7d9Ah 3586 76A3j lA6b2 91386 152~f. 
223 92QA~6 965341 42)HA 3A12 1113?6 Y18Ad752 856 7~A35 162 43H6Bl A61 
224 924b6 965341 42SHA 3A~12 /HJ?6 91HAd752 856 76A35 162 43868 4A6l 
225 924A6 96~41 4~'BA 3A121j ld3d6 91AH75R2 856 76~35 162 43861 65342 
226 924A6 965341 425eA 3~12 lod3?6 91AH/52 A56 76A8S 162 43Hd61 5~A3 

221 924A6 ?65~3ql 42~dA 3A12 7bU?6 YIAbi52 856 76A3B5 162 43861 2583 
2~8 924A6 965341 q~58A 3A12 788326 YIABI52 6856 16A3S8 162 43861 165 
229 924A6 965341 425d~ 3A12 7d326~ 9]481R52 8586 76A35 102 43561 6rs 
230 924A6 965341 425dA 3A12 ~326491A87b52 B86 16A3)8 162 43561 6785 
231 924A6 Y6b5341 4258A 3A12 183?d 91Ab782 8586 16A35 16~ 43d61 2675 
232 924A6 965341 425dA 3A12 70326 91AS752 8568 7bA35 162 438861 Ad76 
233 924A6 YtiS341 42~BA 3A12 7d3~H 91AH7~ 85R6 76A35 l6U2 43861 75296 
234 9243U86 41~653 4~5ul 312 Ib~8326 152918 856 A5761d 621 Sdb 5Ad13 
235 43bAb6Y2 905341 42~d1 312 78A3326 !~?91B 656 761AS 621 8581 5A13 
236 43Ao092 96~341 42SAI 312 7bbA326 75~91d 8856 761A5U 621 3581 185 
231 4JA6692 96~341 42jA1 312 (dA326U 7852918 8586 761AS 6~1 35d1 675 
238 43Ad6~2 965341 425~1 312 (bA3?6 752~18 8856 761Ab 621 35~81 7dA5 
239 43AHb92 96~341 425Al 312 bA3262 7a5~91b 8H6 761A5d 621 3581 6785 
240 43A8692 96U5341 42~Al 312 7dA328 7H291d 8586 161Aj 621 3Sd1 2675 
241 43AdU692 9D5341 42~Al j12 7dA326 75291b 8568 IUIA~ 621 3Sdl 1876 
242 43Ad6U92 9bS341 42~Al j12 7o~32~6 75111d 856 761A5 821 35Ml 5291~ 
243 43A8692 9u5341 425~1 312 18A32ci 7HYIR 8586 161A5 6H21 3581 75296 
244 43d692 419653 42581 312 Ad32Ad7 918/H52 ASS6S At6135 621 785 675 
245 43d692 419053 4~~Jl 312 AdHJ~61 918/52 A568 A761358 021 7H85 A8S 
246 43d692 419653 42~Hl 112 Q~3~A/ci 913/52 A856d A76135 621 78Sd lAS 
247 438692 41~053 42~~1 312 Ad32Ao YIBldS2 A868 A;0135 6~1 78~b 67A5 
~48 438092 4196U3 42ddl 312 Ao~67 91~75b2 A568 A7613G~ 621 78~ 83265 
249 43d6~2 419bd53 42~dl 312 Ad3?dl 91Bd? A5HB Ald613j 621 7~5 87526 
250 43~692 ~1~653 42~dl 31~ A7d326B 91d/Aa52 A6d5 761j~ ~16 (~B6 6A) 
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2~1 43d6Y2 41Y653 42~81 312 ld3~A~ 9187MB~2 A6e5B 7613) 216 r~6 6A75 
2~2 43d6Y2 41~653 42)d1 312 A/0326 YldB/A52 A6B5S 78613) 216 756 876 
253 43d892 41Y~6jj 42~dl 312 A(8326 87A)2H A685 768135 21B 756 29186 
2~4 43d6Y2 4190AUj3 42jbl 312 7d328 91B/A2 A685B 76135 l b 2 7826 2A75 
255 43d~692 41Y6A~3 42581 312 A7832 918(A2 A688S IB135 162 1526 1876 
256 43d6Y2 41Y68A~3 42~Bl 312 A/832 918b2 AR85 186135 16~ 7528 8tA26 
257 430U92 41Y6A53 ~2Sb1 312 Afd32 987A2 A6BBS 78135 1b62 7526 91876 
25d 430692 41YA53 42jdl 312 7d32A 7bA918 85A86 76135 6A21 968752 7A6 

,259 A49b3b62 A16534 9~25Blb A23Yl 7H326 75218 685 76135 4381 412 931 
260 A4bY3862 A165J4 Y4~581 A~3Ydl 7J~26 752\8 6d5 76135 4318 412 49\ 
261 A4Y3e8~ All16SJ4 Yq~~R1 A23 Yl 78376 IS?B6 685 168135 431 412 d621 
262 A4~3b62 A16534 9425dld A2JYd1 7d326 75218 685 76135 438 412 493, 
263 AH93d62 A1b534 942)Hl A23Yd 78326 152td 685 76135 431d 4812 A491 
204 A4Y3H2 A1U6534 942jbrl1 A23Yl !e326 (5288 685 76835 431 412 3862\ 
265 A83d62 A16534 ~425dld A23Yb 78326 7~21d 6e5 76135 43~ 4812 A4931 
266 A4~3d62 A1653d4 Y4d2~d1 A2u391 re326 75218 685 76135 431 412 342 
267 A4Y3d62 Alo~34 942bSdl A2AYl 78386 758218 685 76135 431 412 6532 
268 A4Y3d6d2 AIB5J4 Y4~5dl A~3Y1 183286 75818 6d5 76135 431 412 '1652 
26Y A4Y3862 A1653~ Y4825~1 A~3Y1 7e326 75218 685 76135 431 4128 34A2 
270 A4YJd6b2 A1H34 942d58.1 A2391 7e3~6 (~81e 685 7613j 431 412 16532 
271 A4Y3062 A16534 942jc\ A23'il 78c326 (5218 6885 16135~ 431 412 785 
272 A4Y3~62 A16534 94?~HBl A2JYl 78326 75218 6885 7613~ 431 412 7e35 
273 A4Y3b62 A16534 9q~~d\ A2391 R3268 7U5218 688 76135~ 431 412 6185 
2/4 A4Y38862 A165J4 9~~5~1 A?3Yl 76326 75218 6805 7d13~ 431 412 1876 
275 AdJd6249 416SJ A94~5~18 9123 7e326 /5218 685 1613jA143 ~3dl A31 
2/6 A386249~ 41653 AY4~~~1 9\23 7H326 7S210 685 76135 A81~. )318 9Al 
271 A38d249 41d65J A94~581 9123 76326 75288 685 768135 A14] 031 8621 
218 A3d62qY 41053 A942)OHl Y123 76326 7521~8 685 76835 A143 931 3861 
2(9 A3802q8 41653 A942)Ol Yd123 78326 IS?18 685 7613j Ad43 9318 ~9Al 

280 A38d49 48053 AY425d1 Yld23 78326 75283 685 768135 A143 931 86241 
281 A3d249 418653 A942?8 131 9123 76326 75288 685 76835 A143 931 38621 
282 3b624~ 416j3 AY~25b18 YdJ23 18326 7~218 685 76135 Ad43 93b 49A31 
283 A3d62~9.41681 A942Hj81 Y123 7B3~6 758218 685 16135 A143 931 6532 
284 A3d62q9 41653 A9425Hl 91?3 188326 (52\8 68~5 16135d A143 93\ (85 
285 A3d6249 41653 A942~81 Y123 783268 785218 6858 7613~ A143 931 675 
286 A3d6249 41653 A942jdRl 91~j 78326 7~~18 6885 76138 A143 931 7835 
287 A3d6249 4168~j AY42)ijl Y123 78328 7~21d 685B 76135 A143 931 2675 
288 A93bB24 65J41~ 942JHl Al?3Y lu326 /~288 6B5 76b135 A431 914 662\ 
289 AYJ~624 65341 Y42~bdl A12J~ 78326 7~218A 685 76d35 A431 914 3~61 
290 93d624~ 65341 942581 AH123Y 78326 !j218 685 76135 A4318 984 4A91 
2Yl A93d84 6534B Y42~dl AIU23Y 18326 75~8R 685 768135 A431 914 66241 
292 A9b62q 65341 Y42)db A1239 Ib326 7521RH 685 76d35 A43bl 914 93861 
293 938628 6~3481 Y425dl AU23Y 7H326 15218 685 76135 A4318 984 24A9t 
294 A938024 6b341 9428~81 A1239 783d6 75R218 685 76135 A431 914 6532 
295 A93bOB24 5341ti 942)bl A1239 783286 75818 685 7613) A431 Y14 1652' 
296 A~3tid624 6j341 9q2j~1 A1239 786326 '5218 685 761b~ ~ij31 914 5e13 
297 AY38624 65d341 942dbl A123Y 78626 !521d 685 761385 A431 914 2)83 
298 A9Jti624 65~41 Y48dl Al~b3~ 7R826 7521~ 685 7613b5 A4J1 914 42583 
2~9 A93d624 65341 Y425bl A12jY /8e326 7~218 6805 76135b A431 914 785 
300 AY3tlb24 6SJ41 942501 A1239 7a326~ 7b5218 6858 76135 A431 914 675 
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301 A~38o~4 65341 ~~2Sbb\ A123Y 78326 7S?13 6R8S 76138 A431 914 7B35 
302 AY30b24 6~341 Y4~501 Al~l~ d~26~ 7b~21b 688 761358 A431 91 4 6785 
303 A930624 6b~341 942~dl Al?39 Id32rl 7d?18 6858 76135 A431 914 2675 
304 A~3Db624 6j341 942)01 A123<) 7d326 1521e 6885 7813~ A431 914 1876 
305 936b24 A65341~ yq~jul 91?3 (d326 752Ad 568 76A8135 431 6286 eA21 
306 93bA28 A6534Ul 942~bl Y~2J rR3~6 /52AH 568 76A135 4318 6218 2491 
301 938A24 A6b341 Y42Sjbl 9123 7R3F6 r5U?AB 568 76A135 431 6218 653? 
3 0 8 9 3 8 d A 2 Ii, . A 6 5 3 Ij 1 9:'; 2 j d 1 9 1 2 3 (A II J 2 6 7 52 A I::! 5 6 13 1 6 AlB 5 4 3 1 6 2 1 d S 8 1 3 
309 <)3dA24 A65b341 Y4t-'bol '11/'3 (ilil20 is'dB 'j6d 76A13d') 431 6'2113 2583 
310 93dA24 A6S3~1 ~q2jdl 9123 1~~326 !S2~e 8S68 76A13~~ 431 621e 78S 
311 93dA24 A6S341 Y4256\ Y12~ lD~26il /d~2A6 5H68 76A13~ 431 6218 675 
312 93eA~4 A6~341 Y42~dUl ~123 7~326 lS~AH 8566 76A13d 431 6218 7835 
313 93dA24 Ao5341 Y~2~dl 9123 83268 785~AB R68 76A135d 431 6216 6/85 
314 93BA24 A685341 942jdl ~l?] 103~d 782AB 5868 76A13S 431 6218 2075 
315 93bA24 A6~341 Y425bl Y123(b~26 (S2A8 5688 7bA135 431 86218 A876 
316 93tJ624 416)3 Y42~dAdl ')123 lR:J26 75218AR 856 16,.135 431 8623 3A61 
31( 9rl624 416~3 942S8Ad ')123 183?6 75210A8 856 76A)5 4381 86B3 93A6t 
318 Y3Ab24 416b3 942dSdAl ~123 7~3~0 15b21A8 856 76A35 431 8613 6532 
3:Y 9JAbH24 41~53 <)~~~eAl Y123 (H3286 7581Aa ~56 76A3S 431 8613 1652 
320 93A624 416)3 ~42Sd~1 9123 !dl26H 1d521A8 8586 76A3j 431 H613 675 
321 93Ao24 41o~3 Y4?~L1,jAl 'J123 (H326 7521AB eB56 76i\3d 431 8613 7d3., 
322 93A624 q1653 Y425dA1 9123 e3?6~ 7H521Ad 886 76A35d 431 8613 61B~ 
323 93A624 416b53 ~~2~dAl Y!?3 (R32d /821AB 8586 76A3~ 431 8613 2675 
3 2 4 9 3 A 6 2 4 4 1 b ~ 3 ~ Ij t' ') d A 1 <) 1 2 3 ( ci 3 2 6 I 5 2 11\ t3 8 '5 6 I:l I 8 A 3 5 Ij 3 1 8 tl 6 1 3 Ad! 6 
325 A~Jd62 4AI053 Y425dl 9~23 ldH326 75218 6B85 l61358 A431 4912 185 
326 A~3d62 4A1653 Y42~~01 )~?J f~326 (52\8 6885 1613d A431 4912 (d35 
321 93du4 4A653 942501 ~1~A2~ 7d326 752A8 568 76Ad135 143 62488 tAql 
328 4YAb2 41653 9425ddA 9123 r~J?6 rS21~8 8856 76A38 43Al 93~61 7t35 
329 4YA62 416d~3 942')dA 9123 (b32d 7H21A~ B586 16A3j 43Al 93661 207~ 

330 938624 41bb3 ~42~ASdl Y123 (R3A6 7SAB218 856 76135 431 8653 6~3? 
331 Y3d024 410A3 ~42A5dUI ~123 !G3Ao 15A218 8856 76138 ~31 2653 183~ 
332 938624 4l6A3 Y42Ajhl Yl~3 d3462 785421d B86 76135d 431 2653 6(d5 
333 93dbb24 416A3 Y42Ajdl ~123 (H3A6 75A?18 8568 1813~ 431 2 6 53 lD/~ 

334 936024 41653 ~4258Adl Y123 (~326 752tH A8568 A7613 431 7838 IA35 
335 93d624 4lob53 Y425Abi ~1~3 (A3~d 78215 A5866 4(613 4J1 7d35 ~61~ 

336 93du62q 41653 Y42jAdl ~1~3 (A3~6 15218 AS6S8 AfSl3 431 7835 1876 
33( 93d624 A~5J410 9425dl Y123 lA328 rA21A A685b 76135 431 1826 2A75 
338 43dd2 ~18A~6S3 425dl 31~ (dJ?6 (529d 568 769AB135 A662 q288 d421 
339 4ddA2 41A9053 42jdti 3d12 /dJ2b l5298 568 76YA1835 Ad62 921 8 4381 
340 43dA~ 41A9h83 ~2rl5dl 312 (d3~6 75~29B 568 769A135 Ad02 9218 6532 
341 4JdA2 41l,Y651:J 4[ljol 312t3 ([jJd26 75?'~8 56d 76YA13~ Ad o 2 9211: S~42 

342 438A2 41A<)o583 42JDl 312 7bd?6 15~9d 568 769A13HS AD02 921H 2583 
343 4ud92 4196~3 A42~d ~812J 7dJ?6 rS2Yo 56B 76918A3j 621d 43H8 qA81 
344 4AHY2 4196~3 A428~d 4123 783R6 15d2~R 5~H 7691Aj5 6210 4361 6532 
345 4Ab92 4196~8 A4H50 A\2H3 7b3n26 752~B 568 7691A35 0218 43dl 5342 
346 4AdY2 4196~83 A42~d Al~3 IDb?6 752Yd 568 76Y1A3b~ 621d q3Rl 2~B3 

347 4AbY2 41<)6::>3 A425di) ,~U3 11l3?6 1<):;'Yd 856H 7691A3d 621d 4361 lC35 
34 H 4 Ad Y 2 4 196 d 53 A 42:' 0 ~ U 3 7 b 3 ? 13 ! 11 :2 <) (j 5868 769 1 A 35 6;~ 1 d 438 1 267 '1 
3q9 43d692 4196A3 42ASdi J~J Id1l3A6 75A298 568 769185 Id02 5326 5e13 
350 43b<)2 A41<)65 4A5Gbl ~j12 7u3A26 75298 6885 169138 ID62 ~253 7c35 
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351 AH6b4 4b6~3 9q~~5 YAln~3 /b3?6 7~281R 568 761A935 A438 9814 6241 
352 a6~4rt 416~3 94~~5 YAlll~3 !dj2~ (5216 568 761BA~35 A43b 98p4 4A81 
353 Ad624 416~j Y425Hd ~A123 T~3?6 ~521H 8568 76tAY3b A438 9814 7835 
354 Ao624 41653 94258 ~A123 71132A 7~21b ~6b8 78A935 A438 Y8814 761Arl 
355 A4986 A65B4 94b5~ ~IA2U3 !d3R~6 752A16 568 /61Y35 143d 2416 5342 
356 A4~Hb6 A6534 ~425B Y\A23 18326 752A18 568B /81935 143d 2416 1H76. 
357 A4Y6!682 AIB6534 5042 A23aYl 67632 7528\ 61dS 9435/1 481 241 621 
358 A49B8762 A16534 5d42 A23B91 6/832 75?1 6185 9435718 4881 241 981 
3S? A4b98762 A16534 5842 ~~3A~81 6/832 IS?l 6185 943571 481B 241 491 
360 A4Y8'62 A16534 584~ A23n91 67H32 752\ 6lRHS 9435/~ 4ci81 241 9571 
361 A488/62 A10534 5a4~ A~Jd9dl 6/d32 7521 6185 ~~3~71b 488 241 4981 
362 A~98762 A10~34 ~e~~ ~~JH9~ 67M32 7521 6t8~ 943511 4818 2481 A491 
363 A4~H/62 A165Hq 564b A2U3891 A/R382 7521 6185 943571 481 241 534~ 
364 A49b7ob2 A185J4 ~bq2 k231!~1 A78328/SHl 6185 943571 481 241 1652 
365 A4Yd'62 A1653~4 ~dU2 A2~B~1 67832 7521 6185 9483571 4d1 241 8423 
366 A4dY8762 Al05j4 58042 A~3rll 07~J2 7~21 6185 983571 BUI 241 3d914 
36/ A498!62 A1653u4 58u~ ~2H~1 67832 7521 6185 983571 4881 241 23894 
368 9d/6A824 1\653418 4~~8 91238 78326 A1752 5618 943571 481 6281 A21 
369 98768A24 A65341 42~d 9123e 7H326 AR1752 5618 943571 481 621B 6A1 
3/0 98d76A24 Ab5341 42~B 91238 (Al26 Al/S2 56188 9435/81 481 621 871 
3/1 9cld76~24 A65341 42~8 91230 f8326 A1/52 5618 943571b 4dBl 621 981 
372 98{6A24~ A65341 4~~d ~H1~38 !H326 A1752 5618 943571 4818 621 491 
373 9876b24 A65341b 42jd 9123n fR326 AB1752 5618 94J~71 4d1 628 6A21 
374 9HdbA~q A6~341 425d 9123H 18326 A18f~? 568B 9q3~7bl 481 621 ~761 
375 876A248 A6~341 4~5d 9d123M IH326 A1(52 5618 Y113J71~ 488 621 4981 
3/6 9d/6A8 A6)34d 425d 9823d 7d3~6 Al752 5618 943571 4dlb 6281 A2491 
377 9876A284 A653d1 4ci~5a Ylri3b 78326 A17)2 5618 9435/1 qUI 621 3412 
378 98'6A24 A6j83ql 42bb ~123d fSri26 A115? 5618 943H571 481 621 ~583 
379 98786A24 AbS341 42~d 912]8 !A326R AIH52 5818 943571 481 621 1756 
380 A/624Yd8 6j341 4258 91~3H 32A7e 7521 Ad561 94357A18 4d81 lia 981 
381 A7624898 6~341 425d 9n123~ 326/8 7521 A8561 943S7Al 4818 718 491 
382 AH762498 6~341 42jd Q123d 32ArA 7521 AB~618 9~35/Al 481 7B18 A71 
3P3 A/6249b 65341 4258 9123d 326/6 7521 AR561 94357AH 48~1 7188 9dA1 
354 A76Z849H 653Ul 4d2~H YIU3M 3~67d lj21 AR561 94357A1 4dl 71B 3412 
38~ A1602498 5341u 4~jH 91~jR 32H678 7501 AnS61 9~3~/Al 481 718 1652 
386 Ad7624B9 6~341 425H 3dYb12 07832 /521 6185 A943571 A1848 981 491 
381 AB8f6249 6j341 42~B 3e912 6(832 7521 61R5 A943571d A145 98Bl A81 
388 A8'62~Yd 6~341 4258 3bY12 6/R32 '521 6185 A~43S7l A8l4d 981S SAL 
389 A876B49 6534d 4255 3~91H2 6/R32 75201 61B5 A943571 A148 981 624\ 
390 A8B624~ 65j41 42jb 39Y12 67d32 !5218 68115 A94J5781 Al4H 981 e/61 
3~1 B7624~8 65341 4250 38912 67832 7~21 618~ A9435718 A~148 ged 9A81 
392 AB7624B 65341 425d 38~d12 6/R32 7S21 61B5 A94]571 A848 981B 49Al 
393 AB6249 65341 42~8 3d9l2 6/d32 75218 6885 A943578 Al4d 9881 A8761 
394 8702q8653~1 4258 389bl2 67d32 7521 6185 A943571b Ab4ti 9HS 49A8l 
395 A876249 65b41 485H 38912~ 6/8382 7521 6185 A9~3571 A14e 981 5342 
396 AH!6d249 5J41~ 425H 3dY12 6/8328 15B\ 6185 A9q35/1 Al48 981 1652 
397 Ad76249 6Sj41 42j~d 3dYl? 6(8832 1521 6185 A943~571 Al4H 981 583 
398 A8/b24~ 6Sd341 4~~d 3dY12 6/Arl2 {521 6185 A943B571 A148 981 2583 
399 A8/6249 65j41 4256 38dY12 6!H32 1521 6185 A984357l A1488 981 694 
400 A8d76249 65341 4258 3d~912 67d32 7521 61es 43571b A148 981 1A948 
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401 A~!62q9 65341 42)d 3~~1~ 67dR12 7521 6185 A9435H A14a 9881 5r1A~ 
402 A9~r624~ 6~341 2~3q ~dl~1~9 ~7~32 1J21 ~lS5 357194 A4dl 9184 qAl 
403 A9d~6~4 65341 ~5d4 Al~l~9 67R32 1521H 6885 3578194 A4dl 914 8761 
404 9d1624~ 65341 ~5H4 A8123~9 6/H32 7521 6185 35/194 A4dlU 984 4A91 
405 876248 65341 2Jd4 Adt~3d9 6/R32 7521 61B5 3571894 ~qdH 984 4A~HI 

406 A~dr62H4 6~381 U25dq Alb3~9 ~/dJ2 /521 ~ta5 35/194 A4dl 914 3412 
401 A9d7624 65~41 ~5~~ Hl~b3~~ 67H3~2 7J21 61d5 35'194 A481 914 5342 
4C8 A9d16b24 5j~IH 2564 A12j~~ 6!d32H 75dl 6185 357194 A4dl 914 165~ 

4C9 A~d70~4 6~341 ~~004 ~1~J8~ 6'rl~32 lj21 61as 38S71V4 A4Bt 91Q 583 
410 A9~rb24 65b341 28H4 ~1)3~9 b7a~2 (5~1 6]H~ 38Sr!9~ A4bl 91q ~~e3 

411 AY6(624 6~jql ~5d4 AI2A~8~ 67832 (521 6td5 3~!1900 AqUal 914 690 
412 9H~624 3Q165 425d ~t23H 326fA A'5210 AH56 94357A~1 461 765d tA6! 
413 9bA624 ti34165 42dd Y123d i!2b7d A7S21 AbS6 943Hj(Al qd1 761d 2583 
Q14 7624rld 65341 2~e4 9A8123d 6(K32 !521 6185 9435718A A4d 9884 4Adl 
415 16b24Ad S34l8 ~5d4 Y~I;3H D(H32H 75~\ 61K5 943571A A4d 9814 1652 
416 7624AB 65341 2Jdd~ 9A123H 6(8~32 7521 6185 943d571A A48 9814 583 
411 76~4Aa 65~341 2804 9A1232 b!Arl2 7521 6185 943d5'lA A4e 9814 2~83 
418 A9d(b2 65u 4 A1 4rl~d ~A~d38 b7d3~2 7521 6~85 943511 Aqdl 9124 5342 
419 AYUro2 65834Al Q2~d 9A23~ 6/Ab? 7521 6185 9438511 A4 b 1 912q 2583 
420 9d'624 65U41 A~Uq v12~A3~ 3A8~6!R 15?1 6185 943571 4dl 34H5 5A42 
421 9d(oAd2Q 3418J 42~b 91238 Abr~328 15Al 6185 9Q3S71 adl 6581 1A52 
422 Yd(6A24 341A5 42)~b 91~38 AOT6~j? 75Al 6105 943H571 481 6521 583 
q23 9Bf6A24 8341A5 4260 ~1238 A6!~82 75At 6185 9438571 4bl 6521 2583 
424 98(624 6S3d41 AHd2S 912~a ~3267d 1521 6185 9483AS/1 4dl 3JB d423 
425 987624 A3~416) Abrl2 912dB 6(~A2 1521 6185 9483A571 4dl 325d UQ23 
426 162d8 ~q9A~16J 42)8 3dY? bIb)? /~21 61eS A9435'l~ 4dA2 9R~2 24Bl 
427 78~Ab 349Aldb~ n25d 3d~) o(d32 (~?8 68185 A9 LIJ571 4dA2 9H12 7621 
42d TOU2AB 34YH1H~ 4~)b 3dY2 ~(d~2H 7Sdl 61A5 A943571 4842 9d12 16~2 

429 98/d2 34Ylb~bj 425~ 3J~2 61b32 AfS2 6A8tHS 943571 4d12 6?al 7A2t 
430 H/2~9A~6 5j~1/6 ~Y42 3~12 3~69 A952(81H B621 116 A143~6 96dl A61 
431 8/24YdA6 53~17b 5942 )Y12 3269 A952(~1 AA21 716 Ad14JJ6 961H 9Al 
432 8724ti9A6 j341'O jy42 39b12 3?~9 A952781 d621 716 A1d4356 961 491 
433 d72d49A6 j34d1!6 ~~4? jYl~2 126Y A9j?7Hl A621 71b A14356 961 2Ql 
434 81u249Ab 5341d76 5942 3Y\? 3?69 A952781 86281 716 A14356 961 12\ 
435 Bb1249A6 5341/0 5Y42 3)12 3269 A952 / 81 A6?18 (816 A14356 961 871 
436 B'Z49A6d 5341(b ~Y42 j91~ 32A9 A952/Adl 8621 7186 A14356 961 6B1 
431 8/2d9A6 534~1(b j942 3Yri? 326Y A952f81 8621 716 Alb4j)6 961 2491 
438 B8249A6 5341876 5~42 )912 3269 A9527Rl a6?R 7816 A14j~6 961 872\ 
439 249A68 5341870 5YQ2 3Yl~ 3269 A952(oUl a6?8 7H6 Al435b 961 6d721 
440 5/24Ab96 5341(6 5942 A123~ j26; b19521 8621 116 A43501B 49B1 A9t 
441 d/24d~Y6 5341(6 ~yq2 A~1239 ~2b9 H1~~21 R621 716 A~J~b1 491d 4At 
~42 b72H4AYO ~34H116 ~9q2 A1J~3~ 32b9 819527 8621 716 A43~61 G9\ 241 
443 B7ti24A96 ~J~lH76 ~~42 A\23Y 3269 Bl~321 86281 l~o A~J~61 4~1 121 
Q44 88724AY6 5341(6 ~Y42 A1239 326~ e19~27 86218 (816 A43561 491 e71 
44~ B7~4A96B j341(6 J~Q2 A123Y 3269 BH1~521 8621 7180 AqjJ61 ~~1 681 
446 B724d96 534\70 5942 A~1~39 3269 B19~27 8621 716 A~j501H 49b 4A91 
447 e824A~6 S3~lU/6 5942 A1239 3269 ~19~27 8629 ?Jl0 A43)61 491 C!21 
4~B 724A9b8 ~3~170 59~~ A1239 3269 dS19527 A6?IU 186 A43)61 491 oe71 
449 24A96d 5341876 5941 A12JG 3269 d~19)27 8628 Td6 A43jol 491 6B721 
450 e(24A96 5j 4 1!dO 5942 A1239 32b~ 61~J2~7 86821 716 A4j~61 491 762 



~51 872~Ay6 53b41/o ~~4d2 Al?d3~ 3269 819527 8621 116 A4j561 491 342 
452 8/24A~6 53b41'6 5~~2 A12~~ 3269 e1 9 527 8621 116 A4b3~61 ~91 9423 
4~3 8(24A96 5341(0 5Y42 A123~ 326U~ H1 9 85?7 8621 716 A43jb61 491 695 
~54 H'24AY86 5341/b8 5Y42 A123~ 3269 al~27 8621 716 A435~1 491 19526 
455 H/2Ab496 A176~34 5Y42 A23~lb 3269 H19527 8621 716 3~614 4812 A41 
456 ti/2dA496 Ab176~34 ~942 A~3Y1 3269 819527 8621 716 35614 4182 2At 
457 8702A496 A1B(6534 ~Y42 ~~3Yl 326q 819527 86281 116 3~614 412 721 
45ti 8872A4~6 A176~34 5Y42 A2391 3269 ~1~527 8621n 7816 35614 412 87t 
459 8/2A4Y6b A176~34 ~Y42 A2391 32~9 0819527 8621 7186 35614 412 681 
460 Bl2~496 AB176~j4 5Y42 A23Y1o 3269 ~19527 8621 716 35014 482 2A41 
461 B~2A496 A1b76j34 5~42 A~3~1 326Y Bl~527 8628 7816 35b14 412 B721 
462 12A496B Al(6534 594~ A2391 3?69 8Bl~~27 86218 Id6 35614 412 6871 
463 872~96 A~1/6534 ~942 A2j~rl 3269 819527 8621 716 3561~4 482 2A491 
464 2A4Y6b Al~'6534 ~~42 A2391 3269 B81 Y5?7 8628 786 35614 412 66721 
465 872A~96 A1(653~4 5Y482 A21J3 9 1 3269 519527 8621 116 35b14 412 342 
466 872A496 Al/65~34 jY42~ A2391 3826~ d19~21 8621 716 35614 412 532 
467 B72A496 Al16Y~34 5Y42 A23~1 32~69 8195827 8621 716 35614 412 652 
46B H72A496 Al/86~34 5Y4~ A2391 326Y 8195287 86821 716 35614 412 762 
469 BI2A496 A17653~4 5Y~2 A28Yl 3269 81~52? 8621 716 835614 412 9423· 
4/0 872A49~6 A176d534 ~942 A23~1 3289 BIH27 8621 716 35d14 412 19526 
471 81A82496 A/6~J41H ~~42 3912 3269 81 9 527 862Al 716 43S61 7281 A2t 
472 e7~A2496 ~765341 ~~42 3~12 3269 S19j?? 862A81 716 43j61 7218 7A1 
4/3 Bd/A2496 A(6~341 5Y42 3Y12 3209 bl Y527 a62A18 7b16 43j61 121 871 
474 87A24Y68 A765341 5~q2 3Y12 3269 drl1 9 S27 862Al 7t86 43j61 721 681 
4(5 8/A2rl96 A(6534~1 jY42 j~R2 326~ Bt 9 j27 862Al 116 43j618 721 2491 
476 8/d2~96 A/653~1H 5Y42 3 Y12 3269 b\Yj?7 B62A81 716 43~61 126 7A2t 
4/7 tidA2496 A/65341 ~942 3~12 3269 d\9527 d62AS 7816 43561 7218 e/A! 
478 7A24968 A/65341 5942 3912 3269 831952/ 862~:8 786 43561 721 687\ 
479 87A2d6 A76~3481 j942 3Yrl? 3269 dlri9S?7 H6?Al 716 435b8 721 2496\' 
4dO 8~2q~6 A765341~ 5942 3912 32A9 819527 862A8 7B16 43561 728 a7A21 
481 A24968 A765341 5942 3912 3269 8d19527 862A8 /86 43~61 721B 687Al 
482 8/A2496 A/653rl41 5Y482 3912d3269 019527 862Al 716 43561 721 342 
483 87A24Y6 A7658341 ~~42d 39\2 38269 819527 862Al /16 43561 121 532 
484 87A24~6 A7~65jql 5Y42 3912 3269 6195287 8682Al 116 43061 721 762 
4A5 87A2496 Ad65341 5Y4~ 3~12 32A9~19528! 868Al 716 43561 7821 A/62 
486 87A~2496 6~341~ 5Y42 3~12 3269 01~52H7 868Al 716 43501 781 lA/62 
487 8/A2496 A/b653ql 5Y42 J~ll3269 81 9 528 A82Al 7lb8 43561 721 27e6 
4ee B7A249B6 A/68~341 ~~42 3912 3269 ~lb27 562Al 716 435d1 721 1~526 
489 A~72496B 5341(6 5942 3912 3269 ~27e19 Aa621b Al6? 43~61 5781 All 
4YO A/24968a 5341/6 ~Y42 3912.3269 527819 AB621 AG167 43j61 8718 HAt 
491 A/2~968 53481'0 5942 39d2 3269 527819 AR621 Al67 435618 d/l 2491 
492 72496e8 534176 5~42 3912 3269 52781~ A862:R AG167 43j61 878 d~71 
4Y3 A(24968 5341/6 5942 3912 3269 5278819 ABG21 A867 43561 8718 68At 
494 A72b6B 534d110 5942 39d2 3209 52781~9 A862l A16l 4356d 8/1 24~61 
495 A724968 5Jti4176 59482 39128 3269 5278\9 A8621 Al67 43~6l 871 342 
496 A724968 58341/6 5942H 3Y12 38269 521B1~ AB621 A1b7 43561 871 532 
497 A/824968 534186 5942 3912 3269 S281d19 Ad6S1 A167 43~61 8/1 1762 
498 A/24Y6~ 534176 5~42 3912 3269 5278B19 A88621 Alee7 43j61 871 786 
4Y9 A72496~d 53417ti6 ~Y42 3~12 j?69 52819 A8821 Alb7 43561 871 27~16 
500 A872496~ 5341/6 5~42 3~12 326~ A8t 9 5278 8621 A671 43S61 8186 6Al 
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501 A8f2896 53481(6 ~942 3Yd~ 326Y Ai95278 a621 A671 435618 ~16 2491 
502 Ad'2d6 534~110 594~ 39~2 3269 A1A9527B ~621 A671 43~6~ 816 24961 
503 Ad/2496 53~41(b 5yq~2 jY12~ 126Y Al~5278 d62t A671 4jS61 dI6 342 
504 d(2b96 ~34A~1/6 5Y42 39A2 3269 d195~! B621 716 A43561d 4982 2A91 
505 8d2A96 534A1876 ~Y42 JYA2 32~9 d1952r 8628 1816 AqJ561 4912 b721 
506 d/2d6 534Ad176 5Y42 39A2 3260 81119527 8621 716 A4J56d 4982 2A961 
507 d12A96 53d4Al(6 5Y4u2 3Y~2d 1269 81~527 6621 116 A43561 4912 342 
SOd 8b2496 5341UAf6 5942 3 Y12 32A9 181952 Ae62 ?AU16 43561 e72B BA21 
509 dA286 534blA16 5Y4~ 39d2 3~69 7d189j2 A86? ?~16 43jo~ 8721 24961 
510 dA2496 53d41A'6 jy u d2 391~d 3~69 781952 AB62 ?A16 43561 8721 342 
511 87~dA6 j3~AHlr6 5942 3~A2 3269 b149~27 6621 716 4356A 496182 2A\ 
512 872b6 534AUl76 5~4~ J9A2 3269 elil~95?7 R6?1 716 4JjoA 49682 2A61 
513 a/ZA6 53BqA176 594~2 jYA2u j26~ AIA~S?7 8621 716 43j6A 49012 342 
514 87ZA6 ~B34A170 5Yq~b 39A2 3d269 H1A~521 8621 716 4356A 49612 532 
515 e/2A6 534A176b 5942 39A2 3289 alA~21 8621 716 435clA 498612 A9526 
516 d72496 A4116Sb3 A2b594 A3912 9]d26 d19S27 8621 716 561~3 3q2 532 
51! 872496 Adq176~3 A2~~q A3~1~~ 9326 819527 8621 116 56143 3462 A4~ 

SId d(24~6 A41/~53~ Arl2)94 A3~12 9326 d19527 d621 '10 56143 3428 3A~ 

519 812496 4176538 AU2j9q A3912J 9326 319527 8621 716 ~o143 348 3A4? 
520 435YAd72 411653 42)1 312 0Yl~26 d~2/0 496218 6~5 86(A15 781~ A71 
521 4J)YdA/2 4176)3 42j1 j12 d9l326 rl52(Q A9621 695 e6/A815 71~9 QAt 
522 435b~A7~ 41705J U2)1 312 OYlJI326 85279 A9621 695 dO!AIB5 71~ 591 
523 43d59A/2 4176~3 4;5dl 312 HY\,J326 B52/S 49621 695 86/A15 119 351 
524 4H3~9A72 417653 42~18 Jrll~ d91326 K5279 A9621 695 d6(A15 71~ 431 
525 435YA(2~ 4bll053 ~2)\ 3122 d91326 d)2'0 A9621 695 d6fA15 719 ~4t 
526 435Y~!?41'65j 4251 312 eYlj?6 H~27~ A96218 695 80fA~lS 729 9A71 
527 4b~~A(2 41(6~J 42~u 3d12 d~11i326 H5~79 n9621 695 867A15 71~ 4351 
528 35YA'2~ ~d176~j 42jl 11 3d2 0 Y132b a~~/9 A9621 6~5 d6/A15 719 2a31 
529 43j9A72 41/65uJ 42u~1 312 UY!3~26 bj?!9 A9621 6~5 t6(A15 71~ 532 
530 43~YA/2 ql(b6~J 42j1 J12 d~1~20 ~52cr9 A96821 095 db(A15 71~ 762 
531 435~Ald2 418653 42)1 312 d913?6 ~52Hr9 D96Bl 695 db7AlS 71~ 1(62 
532 435YA782 41HjJ 4251 312 ?~lJ?~6 HSd/9 A96Rl 695 db!Alj 119 17652 
533 4j59A/2 417nS3 4251 312 RdY1326 ~52(9 A9621 69~5 j6(A15B 719 ~9S 

534 435YA/2 411653 4!51 112 9132A~ bri52/9 A9621 698 86/A15J 71~ 6d~~ 

5j5 435YA'2 41/H653 42)1 312 n~1326 B52b9 A9821 695 B6d!A·~ 719 2796 
S36 435Ad972 417653 42jl jl~ d~~1326 8S27~ 6219 695 B6(ld~j GElS A9\ 
537 43~UA972 417653 42jl 31~ dYA'l132~ B5?79 6219 6~) d61lA5 9l~5 SAl 
5J8 43b5A912 417653 4~~~1 31? BYAlt3?6 d5279 6219 6~5 ba(IAS 915 351 
53Y 4b35A912 417653 42518 3b12 G9A1J?6 o~219 6219 695 d6'lA5 915 ~31 

5QO 43SA9/2H 4b176534~51 31e~ B9n13?6 d~279 621 9 695 86(lA5 915 241 
541 435A9u2 41d76~3 4~~1 312 M9n1326 a5~79 62H9 695 d6(blA5 915 ~721 

542 4351J912 41(65j 4251 31% H~Ab1326 R5~79 6219 695 dO/lbAS ~B5 S~9t 

543 4b5A972 41(65j 42~b 3b12 U9A18326 as?79 6?19 69~ n6/1AS 915 u351 
544 3SA9'2b 4d1765) 42jlR 3d? ~YA13~6 R5?79 6219 695 d6'lA5 91S 2~31 
545 5A9/28 4Ul/65j 4250 3c2 Q9AIH326 dj279 6219 695 6671A5 915 24351 
546 43~A9/2 41/6583 42b~1 312 tY~13H26 05279 6219 695 d0/1A5 915 j32 
547 435A972 41(6b~3 42)1 312 AYA132b6 HSR279 6219 695 b0(lA5 915 652 
548 435A9/82 41b6~J 42~1 3)2 d~A1326 852819 6R19 6~~ ~6!lA5 915 176~ 
5~9 43~A~(d2 41HS3 4~jl 31~ BVA132~6 8SJ79 6619 6~S d6/1A~ ~15 tltS2 
550 43~A9!2 417653 4251 312 Rd9A:326 85279 6219 69b5 a671A5~ 915 E95 



551 43~A972 41/653 42~1 312 89A1326B'6H~279 621 Y 695~ B6flA5 915 685 
SS2 435A~72 41(bSj 4~51 31~ 9A1326b Rd5~7Q 6219 698 86(lA58 Y1S 6d95 
553 43Ab59/2 417653 4~5Al 312 A3?6B 9 1Y d5279 9621 695 d6(lS 35~1 ASt 
5~4 438A5;72 417653 42~A~1 312 A~26e91 dS219 9621 695 d611S 3518 3Al 
55S 483ASY/2 417653 425Alb 3812 4326891 85279 9621 695 Bb(15 351 '431 
556 43A5~(28 4d17oj3 4~5Al 31H2 A326B91 85279 9621 695 bb/IS 351 241 
557 4385912 41r65j 4~5A81 312 A3?6H918 B5279 9621 695 d6(15 35B 3A51 
55e 3A59128 48176)3 42SA18 3b2 A3?6 d 91 b5?!9 9621 69~ b6rIS 351 2431 
559 43A5d2 41J1653 425Al 312 ~32~d~8\ 85279 9628 6~5 B67d5 351 59121 
56d 4d5Yf2 411653 42)Ad 3b12 A326891d 8~?f9 9621 695 86(15 35b 4~A5\ 

561 ASVI2~ 481/65j 425Arl 382 AJ26d91 85279 ~621 695 B611j 3510 243A\ 
562 4jA5~/2 4116Sd) 4205Al 312 A3J26891 85279 9 6 21 6Y5 d6(15 351 532 
563 4JA5y7U2 418b53 42~Al 312 A3~6~91 85~H79 968\ 6~5 80(15 351 1762 
564 4JA59/2 41/658 4bSMl 3128 A]I!26891 d5?79 9621 695 86(15 351 5342 
565 4JASY7d2 4185j 425Al 312 A321J68 9 1 BjHf9 9681 695 ~6(15 351 17652 
566 43A)912 4116~d3 42UAl 312 A~?6dY: b5279 9621 695 d6/15 3851 25A3 
56143A5912 41/653 42SAl 312 A3~~Ba~1 35279 9621 6985 d6(15d 351 e95 
568 4JASY72 41(653 42541 31~ A3~6H~Yl 8u527g 9621 695d dbl1S 351 685. 
569 43AS9/2 41/653 425Al 312 A326d91 8H527~ 9621 69d d6715B 351 6895 
570 43Ad59/2 4116583 4~UAl 312 26e~111 85279 9621 695 86/1~ 381 1A32~ 
5(1 A~359/24 (65341 A425tG 4123 d91326 05279 9621 695 e6(15 4381 A31 
51~ A35~(248 /65341 A4~~1 A~123 f913?6 d5279 9621 695 86'15 4318 QAt 
5/3 359(248 76~341 A42j\H AH123 dY1326 d~219 9621 695 b6'15 43d 4A31 
574 A35YI28 16~34bl At251 A~23 b91326 B52/9 9621 695 e6'15 4318 24Al 
575 A35d24 765341d A42~1 A123 dY81326 85279 9628 695 66(~5 431 59721 
576 A35Y/24 76S3H41 A~b251 A12d3 d91326 a~279 9621 695 db/IS 431 342 
577 A35Y'U24 6~3418 A4~51 A123 891326 852879 9681 6~5 86(15 431 l76? 
5(8 A3~9(284 (65Gl AqH~1 AIH3 e~13E26 e5279 9621 695 d6rl~ 431 5341? 
5r9 A3bS9/24 7651J341 ~4281 A123 H91~26 85?79 9621 695 da(l5 431 2513 
sea A35Y(24 16~341 A42jl A123 eU9J326 8)27Y 9621 69~5 dof158 431 d9~ 
581 A3~Y(24 /6j341 A42)1 k123 bY1326H8d52/9 9621 695rl d6(15 431 bBS 
582 A3j9(24 76~341 A42~1 A12~ Y1326~ HB5279 9621 69G d6/ISS 431 6895 
583 A4359728 Ab176534 4251 A2Jl A91J26 bS279 9621 695 d6(15 41B2 2Al 
584 A43)YB2 Alb76~34 4251 A231 d91326 8j279 9628 695 Hb7b15 412 9721 
565 A435H2 Al~(6534 42~1 A231 e~H1326 8)279 962G 69~ d6/~5 412 59721 
586 A435972 Al(6534 42~1 A231 dd91326 85279 9621 69rl~ 86(15d 412 d95 
587 A4359/2 Alf6534 42jl A231 ~1326~ HH5279 9621 698 ~b715H 412 6895 
sea 4359b2 41bA76j] 42j1 312 d91326 852f9 A962 695 d6rA~15 7289 9A21 
5H9 435~2 418A/653 4~51 312 R~~1326 R52/9 A962 6YS 867Ab5 7289 59A21 
5~O 43)YA2 41A(65J 42~1 312 8dY1326 bS2/9 AG62 6985 861A158 7219 895 
5Yl 435YA2 41A7653 4~~1 312 91326rl 085279 A96? 698 a67Al)8 7219 6~9~ 

592 4A5B2 341dr65 A42~ JA12 A9rll~326 8527?9628 695 d67b5 4351 5912\ 
593 4A5912 341(65 A425 JA12 BH91A326 d5279 9621 69B~ d6/1jd 4351 R9~ 
594 4A~Y/2 341/65 A42) 3A12 91A3?68 B85279 9621 698 b6!15b 4351 6895 
595 435bA2 41A7653 4251 312 U9AG\326 d5279 A962 695 d6/AS 721859 SAl 
596 435b2 41dA/653 4251 312 AYAD\326 85279 A962 695 d67AS 7?rl59 5h21 
59! 435A2 41Adj3 4251 312 b9A132H6 85879 A9 6B 695 867A~ (82159 A765~ 
598 43SA2 41A7653 42~1 j12 d89A1326 852/9 A962 6~85 d67A5d 72159 e95 
599 435A2 41A/053 42jl 312 d9A13?6F. 865279 A962 6958 doTA5 72159 68~ 
600 435A2 41A7653 42~1 312 YA13268 d25279 A962 6~d d67A5D 7215~ 6c95 



601 43~972 417653 42~1 312 A913~6BP. 79du52 6219 A5e69 Adu715 d95 ·685 
602 43~9(2 ~17653 4251 312 A691326S. 79H~2 6219 A569 AdOllSH 8985 A95 
603 43S912 417653 4251 312 A91326HB 79BS2 6219 A8569 Ab6(lS 895H SAS 
604 A435ti68~ 765349 42~1 A9231 bt326 ~527981 962 561 /24Ald6 419 691 
605 A435d869 765349 42S1 AY231 U1326 bS2791H 962 56Hl 124A16 419 861 
tU6 A43dSd69 7658~4? 42ijl AY231 81826 852791 962 561 /24A16. 419 2513 
607 A94358H6 765349 42S1 3192 81326 BS2/9A1H 296 5681 12qlA6 916 86t 
60d Ad~435d6 165349 42~1 31~2 H1326 8~2/9Al 296 561 7241~A6 9B16 A91 
609 A9435H68 765349 42~1 3192 U1326 852/9AHt 296 56t 7241A6 qld6 6At 
61U A9435d6 76~5349 42~1 3192 ti132~6 ASD279Al 296 561 (241A6 916 652 
611 A9435~6 7d65349 4~~1 3192 d1326 A52d79A1 8296 561 1241A6 Y16 762 
612 A~q3d5d6 7658j49 ~~~l 3192 ti]B26 d~279Al 296 561 7241A6 916 2513 
613 Ab6Y4356 76S349 42~t 31Y2 326dl A8S27918 962 Al56 12416 8681 A61 
614 A6Y435d 1~65349 42~1 3.1Y2 32Adl A852A!91 9682 At50 7~~16 B61 762 
615 A694385H 16511349 42d1 3192 ~'6el A~52791 962 A1S6 72416 861 2513 
616 86943~A5 (65A~349 4281 31~2 81A26 852/91 962 561 72416 ~2S1 2Al3 
611 A24958d7 A/65341 9425 3Y12 OR81 Y32 8527 A1862 6/185 4351 721 58t 
61d A249856/ A/65J41 9425 3Y12 6818932 B~?I A1662 6/15 43~81 721 951 
619 A2b4Y587A76534Bl Y425 39182 681932 8~27 A1862 6/15 4351 121 241 
620 AH24YSti7 A/653410 9425 3912 681932 d5?7 A1862 6115 4351 72E1 A21 
621 A249567d A/65341 9425 3912 6H1932 8527 A81862 6(15 4351 7218 7At 
622 A2usef A7b~34~1 yq~~ 3)e2 6H)893? 85~( AIB62 6715 43~H 121 2~951 

623 A24985~7 A(65H341 Y428 3912 661H~ 5S?7 A1862 6715 43rll 721 19325 
6~4 4Y)A~2 341~A76) 942~ 3912 60Al~32 7b52 H62A 67A5 43~1 872815 A21 
62S 49~H2 341HA!6~ 942~ 3~12 68A81932 7c~2 a62A 67AS 43jl 87285 SA21 
626 4YjA2 341AH5 ~42~ jY12 68A19328 785b 808A 67AS 4351 078215 A7652 
627 72~A~3YO 765341 A4~~R~lH A123 8326 /1ge52 621 5693 8613 4381 -A3l 
628 7~4A3968 765341 A425~91 A123 A326 7~1ge~2 62lH 5693 d013 431 671 
629 724A3b6 7653~1 A4?~b9dl A123 H32~ 7189b52 621 5693 doH3 431 3961 
630 7248396 76~341 A42~d918 AU123 d326 1\9852 621 5693 0013 438 4A31 
631 24A396b 76)341~ A425591 A123 832A 7Dt9552 628 5693 0613 431 6721 
632 724A396 76~3841 A4~2~H91 Al~R3 8326 719552 621 5693 d613 431 342 
633 72q3H6 417653 425UYk81 123 b326 71BA9H52 216 56~3 86A3 90~3 3A6l 
63~ 43jo~A~~ 1659Ald 4~~1 319 601392 7~5? 628 72\56 41dA~j3 9b12 A9\ 
63~ 43~0~~A9 1659AHlti 49~1 319 6H13Y? 1052 628 72156 41A~53 9182 2Al 
636 43jdb2A9 1659Aldd 4~51 31Y 681392 fd5? 620 7281)6 41A253 912 t2] 
637 43)~d2A9 I059Ald 4Y~1 319 OdA13Y2 7~~? 628 12\856 qlA253 912 58\ 
638 43d5d2A9 1659A16 4Yj~1 j19 681~392 7852 628 72156 41A253 912 351 
639 4b3jd2A9 1059A18 4Y5\d JH19 681392 (B52 628 7~1)6 41A253 912 431 
640 435b2A9d 1659A1b 4951 31H9 6h139? 7052 628 72156 4blA253 912 94t 
641 4jjo~dY 16j9A~lb q~51 319 6d13~2 785? 628 72156 41eA~53 922 2A91 
642 435~2A9 16j9Al~8 4Y51 319 6081392 70S? 628 72~56 41A~53 912 5t21 
643 4E502A9 1659Ald 49S~ 3H19 6018392 7~52 628 72156 41A253 912 4351. 
644 3502A9d 7659A1tl 49518 309 6 0 t392 7852 62872156'481A253 912 9431 
645 5b2AYB 1659Alo 49jb 309 6ell1392 785~ 628 72156 4blA2~3 912 9435) 
646 435ti2A9 76589Alb 4YS\ 319 6ol~9112 7n~2 ~2B 72150 41A2~53 912 592 
647 435d2A9 76~59Ale 4~51 jlq 6bI3~~H 70582 628 121~6 qlA~53 912 652 
646 43~j2A9 ld659A16 4Y)1 319 6b13~2 78528 6B26 72156 qlA253 ~12 762 
649 43)oGA9 7659AlbB 4~~1 319 6b1392 7R52 6288 782156 41A253 912 67~ 

650 43~d2A9 76~8Alb 49~1 319 6ti139EG 7852 628. 72156 41Ao~3 9126 5~A2 



651 43~b2A9 18~9A1d 4~~1 319 6d13Y2b 7bSR 6g2A 72156 41A~S3 912 7652 
652 435d2A9 6j~Ald~ 4~jl 31Y 6U13~2 (d52R 688 ld2156 41A~j3 912 8762 
653 435b2dA9 lb581d 49jl 31~ 6d139~2 7852 628 72156 41A853 918 59A12 
654 435d2AY 5YAld~ 49~1 319 ~a1392H 7d5d 68H 782156 qlA2~3 912 8/652 
655 435d2A9 7659Alb 4911~1 Jlq 6b13~92 7 U52 628 72156 41A~5B3 912 ~53 
6j6 43jd2A9 7659Alb 4951 31Y b8dtjy2 75il52 628 7215B6 41A25j 912 6B~ 

657 43Hjd2A9 16589Ald 49Hl 319 6dlr2 755? 628 72156 41A283 912 13925 
658 435b2AB9 '65GA1B 4~~1 319 6b13~b2 Id52 628 72156 41H53 812 lA259 

·659 435Ad82Y 76~916 4Y~1 j1Y A13926~ ISS? 628 721HA56 412~3 B~l~ AR\ 
660 435bAe29 70591b aY)l 31~ A~1;Y26a IUS2 62e 721A56 41~53 8185 SAl 
601 4385A62~ /65910 4~5hl 319 AIG3S26B 7852 628 !21~56 41253 d15 351 
662 48JSA6~9 76S91b 4951!! 3~IY A13~266 IR52 628 !21A56 41253 015 431 
663 435Ab2Y~ 16591d 4Y51 3109 AIJ~~6a 7052 628 721A56 4d1253 815 94\ 
664 43~b829 76591d 4951 31~ Ad130268 7852 628 7218AS6 41253 805 5A81 
665 4~~A829 76~910 495b 3~1~ AIH3~268 7052 625 721A56 412~3 diS 4351 
666 35A829H 765ylb 4951b 3H9 Ali9260 7BS2 628 721A56 4b1253 815 9431 
b61 4J5d29 /659180 4951 319 Ari1392~~ 7852 628 72bA56 41253 BB5 5A821 
668 5Ad29B 765915 495b 3d9 A1~39?6a 7d52 A2B 721A56 4d12~3 815 y4351 
669 435R~~9 76~e91d 4951 319 A139b?68 IdS? 62A (21A56 41~b53 U15 ~9~ 

670 435AB29 768591b 49jl 319 ~1392E6e ld51!2 628 721A50 41~53 815 6S? 
671 43~Ab29 186591b 49~1 31Y A139?6d 7b~2H 6B28 721A56 41253 H15 762 
672 435Ad29 16591be 4951 31~ A13926b 785? 628~ 7H2iA56 41253 315 87? 
673 435Ab289 76581d 4951 31~ A139!J26B 7US? 628 121A56 41d53 815 5912 
674 435Ab29 Ib591b 4951 319 A13~2H6b /8S8 6828 121A56 41~~3 815 1652 
675 435Abe9 765GB 4951 319 A139b?6e 7852 628 7281A56 41b~3 815 591B2 
676 435R829 70591b 49b51 31~ Alj~926B Id52 628 721Aj6 41~5e3 815 953 
677 43~A829 /65918 4951 31 Y A139?6~8 18bS2 626 121AS86 41253 d1S 6H5 
6/8 4385A829 7658918 490\ 319 ~lH26b 18~2 628 721A56 412a3 815 13~25 
679 435Ab29 76591bd 4951 319 ~1392{'dH 7d)2 628 72H56 412j3 815 21~5e 
6eo 43A8SB29 76~91b 49jA1 ~jl Aj92~b18 7852 628 72156 41~S3 3581 AS, 
681 4~3A5d~9 76591d 495M18 9381 A3~2651 7852 628 72156 41~53 351 431 
682 43As029~ 165910 495Al Y31d A3926Bl 7852 628 72156 4H1253 351 941 
683 43A5~29 16~91ed 49jhl Yjl A39?6b81 (852 628 72856 41253 351 5B2\ 
684 43b5d29 765918 4YSA~1 93\ A3926d18 (R52 628 72156 41~53 358 3A51 
685 43ASb9 765YBd 49SA1 931 A3Y268h1 1852 628 12656 418253 351 58291 
6d6 43ASd~Y 76u591b 49jA1 Y31 A392~6Bl IR562 626 12156 41253 351 652 
687 43A5d29 /865918 495~\ 931 A3926bl Ib528 6H28 12156 41253 351 762 
6ee 43ASb29 76J91b~ 4~jA1 YJl A39~6bl la5~ ~288 7821~6 41253 351 d72 
669 43A~d2b9 765Hlb 4~jAl Y31 ~3s~~6Hl (H52 628 72156 41eS3 351 591? 
690 43Ajd2Y 7H5910 49SA1 ~31 A3~?ljtdl 7dSH 6828 72156 41~53 351 7652 
691 43A5029 6SY18~ 495A1 ~3l A3Y26tl 18)28 688 782156 41253 351 8762 
692 43A5UBY 165b6 495A1 931 A39b26B1 7852 62H 728156 41Gj] 351 5~la2 
693 43A5d~9 76j91H 49~5Al ~31 AJH92081 7852 628 721~6 412583 351 953 
694 43A5829 16591b 49bAl 931 AHY?ncl 78~2 628 72156 '412~d3 3851 9SA3 
695 43A~d2~ 16~91d 485Al 9~31 A3892681 7H52 628 72156 412~U 351 4953 
6~6 43A?d29 16~91b 4951\1 Y31 A3Y?68 d l 7~852 628 721580 41253 351 6B5 
697 43A5H829 /6tiS918 4~5A1 ~31 A3Y2~1 7dA? 628 72186 41253 351 26815 
69U 43A85b29 76591b 49dAl Y31 ~2Ab1d 7852 628 72156 412583 381 1A395 
699 A~358294 /6591tl A4~j18 A1Y3 ~~1392 7R52 628 72156 41Lj3 4381 A31 
700 A35d2948 76591d A4~Sl Au193 6j1J92 7~52 628 72156 41~53 431b ~Al 

99 



701 A35829476591b8 A~~51 A193 68dlJ92 7BS2 62A '2856 41~53 431 5821 
702 35b2Y4d 165918 A49jld AblY3 6B13~2 IAS2 626 12156 41~j3 43B ~A31 
703 A3S829H 765918 A4951 ABY3 6d13~2 7B5~ 62d 72156 4B1253 4318 9441 
704 3582Y~ 765Y1B Aq~51b A~Y3 6~13~2 l8S? 628 72156 4d12~3 43E 94A31 
7CS Ajjd294 7b6591d A4Y~1 ~193 6~13V2 r~S28 6828 72156 41253 431762 
706 A35b294 7b591bB A4Y51 AI93 b813 Y 2 rdS2 62ciH 182156 41253 ~31 872 
701 A3582894 165918 AQY51 AI?] b8139R2 7852 628 72156 41053 431 5Y12 
708 A35b294 78591b A4951 A193 6d13~2B I05B 6828 72156 41%j3 431 7652 
70Y A35d2~4 65~ldd A4Y)1 AIY3 601392 78528 68B 7621~6 41%~3 431 e702 
710 Aj5b894 76588 A4Y51 ~193 6013982 l8S? 628 728156 41d53 431 5~182 

711 A35b294 16591d A49d51 Al~J OH13K92 7~52 628 72156 41~)B3 431 ~53 
712 A358294 76j91d A4HY51 AIY~3 6d1392 1852 628 72156 411538 431 493 
713 A3ti58294 76591d AqYJ\ A193 6AIEY2 7d52 628 7215b 412583 431 9513 
714 A35b294 165~ld A4Yjl A193 6eH139? 10852 628 721586 41253 431 685 
715 A3~5d294 7658918 A49Gl A1Y3 6dlb2 Id52 628 72156 412dj 431 13~25 
716 A435829U /0591d 4Yjl AY3\ 601392 7aS? 628 72156 A812534 4189 9Al 
717 A43Sa29 76~918d 4YjlAY31 6d813~2 7 8 52 626 72856 A12~34 41Y 5821 
71d 43ju29d 76~91H 49jl A9318 661392 7852 626 721j6 A812534 4~Y ~A4\ 

"719 A435d9 765Y~8 4951 A931 6iid1392 7852 628 72856 A182j34 419 5e2 9 1 
720 A~35829 76591~U 49~1 ~YJl 6d1392 785? 6?JB 782156 A1~534 419 H7? 
721 A4358Zd9 765818 4951 AY31 6b139~2 7852 628 72156 AIG534 419 5912 
'22 A43j82Y 1~j91b 4Y51 AY31 .6b1392d 1858 682e 72156 A12534 41 9 r652 
/23 A435b29 65~lb~ 4YS1 4~31 68139~ 7B52R 6RR 782156 A12534 41 9 8/62 
12~ A43~829 76j918 4Yd51 A931 6b138Y2 7d~2 628 72156 A125834 419 953 
125 A435829 76591d 4Y51 A931 68d1392 7BbS2 62e 721586 Al~534 419 6AS 
726 A43cl5829 765BY18 4Y~1 AY31 6R1EZ 7852 628 72156 A12e34 419 1392~ 
727 435U29 76591HAb 49jl 319 A8AH13Y2 1/)52 A2B 72~S6 41253 8285 5~21 
728 4bSAZY 765~lAd 49~b 3~lY bdAlb3Y2 7852 62a 72A56 412)3 8215 4351 
72Y 435tJ'I 765~b!\/) 4951319 6/JJ\ti1392 /llS2 628 72A56 41il2j3 821i5 5A291 
/30 435A2~Y 76~BIA8 4~~1 31Y 6BA139H2 7bS2 628 72AS6 q18~3 b215 5912 
731 435A29 185Y\AO ~951 31Y 6dA1392d 7858 6828 12AS6 412)3 e215 (652 
732 435A29 65YIAB~ 4Y~1 31Y 6dA13~2 78528 688 7B2A56 412~j 8215 e76? 
733 43~A89 765bAd q951 319 6~A139~2 7852 628 72A56 ~1~53 b2815 5~lA~ 

734 435A29 591AdH 4951 319 6dA1392B 78StJ 688 782A56 41253 8215 e7652 
135 435A2Y 165YIAb 4YUjl 31) 6dA13692 7d52 628 72A56 412~83 b215 '153 
/36 43~A29 /65~lAa 49~1 31) 6~dA1392 lBd52 62B 12A5H6 41253 8215 685 
737 43tJ~A29 765e91Ad 49tJl 319 6bA1E2 73 j 2 628 72A56 41283 e215 13925 
738 4A5tiY 7659d8 A4Y5 3A1Y A3Y26~Kl 7852 628 72~56 3qlD2~ 4351 5~291 
739 4A5d29 (6SY18 A4Y8~ 3AIY ~3dG26el 7852 628 72156 834125 4351 YSJ 
740 4Aj829 (65Y18 A49) 3AIY A3Y26GHI {8852 628 7215d6 3412j 4351 6d~ 

741 435d2~ (6~Yla 49Adjl 31Y 492AM13B 7652 628 72156 A34125 8395 A53 
742 43~d29 16~~ld 49d~1 319 ~~26RI38 785~ 628 72156 AH34125 895 9AS3 
7~3 435U2~ 165918 49A51 319 AY26gH13 78852 628 7215d6 A34125 395 68~ 
744 43A85b29 76SA~18 4YAl 319 6blBA2 7852 628 72156 '412Aj 392581 AS1 
745 43A~5829 76S8AY18 49A1 319 6B1~2 1852 628 72156 412A3 3~2Bl lA25 
746 76943A85 b3v6~ 492d541 Y31 d267IRA3 75291 615 253 41623 3581 A51 
747 7bY4UJA5 83965 4v2dSAId 93~1 82671A3 75291 615 253 41623 351 431 
748 7694A835 d3965 A492d518 AI Y3 826713 75291 615 253 41023 4381 A31 
749 7694A35U a396~ A492851 A193 A267H13 75291 6185 25341623431 571 
7~O 4356A782 418/653 4251 312 3261 YA15278 a6281A 967A 8A6 98716 721 
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751 43~6Ad72 4116)3 4~Sl 312 3261 9Al~2'R a~218A 967A dA6 957816 A7t 
752 43S6dA72 41/6~3 42~1 312 3261 9AR152TB B621A 967A BAb 987186 6Al 
7~3 435b6A72 4176jj 42~1 312 326Rl ~A18j2Ta B621A 967A BA6 98716 561 
7j4 4j~6A/2b 4b17bj3 42S1 31b2 3261 9Alj2T8 B621A 967A BA6 9Br16 241 
7j5 4356872 41(653 4251 312 3261 9A~152!8 66218A 961A dAb 98786 6A71 
756 43b6Af2 41/653 42501 312 326B 9Al~52T8 R621A 967A 8A6 ~B716 3561 
757 43S6b2 41d(653 425~ 312 3261 9Ad152(d B6?BA 96!A dA6 YB786 6A72\ 
7jH 435bA(2 4176b~3 42~1 312 32061 YA\5b278 662iA 901A d~6 98716 652 
7S9 4356A72 41/86~3 42~1 312 3201 SA152d(S 26G21A 96lA dA6 96716 762 
76U 43~bA782 4186~3 4~51 3:~ 3261 9A152d76 a~81A 967A BAb ~B716 1762 
761 43S6A72 41(653 42jl 312 3261 Y~1527b6 8A62iA 968lA HA6 98716 7B~ 

762 43S6A/2 411653 42jl 312 3261 9SA\S2?B d621A 96lA dAUb 9B116B 9~6 

763 43S6Ad2 41dA(653 4251 312 3261 9A15276 a62A 967A dAb Y872816 A21 
764 43~dOA2 41A!6)3 42j1 312 32681 YA1H5276 862A 96!A 8A6 987216 561 
76S 43~6A28 4blA(6S3 4251 3182 3?61 91\15273 862A 967A BA6 987216 241 
766 435682 418/1/6jj 42~1 312 3261 9A815278 86?A 96lA 5A6 987286 6A21 
167 4386A2 41A(65j 42~~1 312 326H 9AIH527R R62A Y67A dA6 987216 356\ 
768 4356A2 41AI6Hj3 42~1 312 32861 YAljb~78 562A 967A dA6 987216 652 
76Y 4359bAb2 418Af653 4251 312 Y1326 8A19527 862A 7A6S61 872816 A21 
7/0 43SYbdA2 41A7053 425\ 312 91326 8A819527 862A 7A6 561 872186 6At 
171 43SYd6A2 41A7653 q~51 312 Y1326 84109527 862A 7A6 j6bl d7216 961 
7/2 43SdY6A2 41A(653 4~~1 312 ~81326 8A1952T 862A IA6 5610 87216 591 
773 435YoA2d 4UIA/653 4251 31d2 91326 8At9jz7 862A 7A6 5 b l 87216 24\ 
774 43~Yod2 41dA76j3 4~~1 312 Y1326 BAHIQS27 862A IA6 S61 87286 6A21 
775 435doA2 41A/6S3 42~1 312 9i;1326 BAlo9527 862A IA6 56b 87216 5961 
7/6 35Y6AZo 4HIA7053 4251d 382 Y1326 ciA19527 862A lA6 561 87216 2431 
771 596A28 481A76j3 42~b 3~~ ~lb3~6 BA1~~27 862A IA6 561 87216 2435t 
1(8 43~Y6A2 41A76~83 Q2dSl 312 Y13G26 BA1952l 862A rA6 561 81216 532 
119 43SY6A2 41A7b~53 42S1 312 Y132~6 8A195b27 R62A 7A6 561 87216 652 
780 43SYbA2 qlA!d6~3 42~1 312 91326 8A195287 8682A IA6 501 87216 762 
781 43jYbA2 41A8r653 4251 312 91326 UA19527 8628A 7AO 561 878216 A72 
762 43~96A2 41A768J 4~d~1 312 Y1386 BA19~827 862A IA6 ~61 87216 6532 
783 43~90A2'qlA76bS3 42~1 312 Y132r. RA1 9 827 862A 7A6 5861 87216 2695 
784 435YbA2 41A?8653 4251 312 91326 HA19S28 BH2A 'A6U 561 81216 2786 
765 8/2AdjY6 4Atr6~3 q2~A 3A2 Y11~A326 9~27el A621 116 561 435812 A51 
786 872dA596 4AH17653 42SA 3A2 Y1A326 YS2781 3621 716 561 435182 2Al 
781 H/d2A5Y6 4A1Hf653 425A 3A2 Y1A326 952181 86281 716 5 6 1 43512 12\ 
7e8 8/2A586 4A17653 42~A JA2 981A326 9527818 8621 716 56d 43512 5961 
789 8720596 4Adl16~3 Q25A 3A2 9l~A326 95?7H1 8621 /16 ~61 q3~82 2A~1 
790 dH2A5Y6 4A187b53 4~SA 3A2 YIA326 9527dl 8628 7816 j61 43512 H721 
7Y1 H72A596 qA176~d3 42H5A 3A2 YjA38?6 Y52781 8621 116 561 43512 532 
7Y2 812A596 qA176U~3 4~5A 3A2 91A3286 9~82r81 8621 116 561 43512 652 
7Y3 872A5Y6 4A17d653 4~~A 3A2 Y1A3~6 95287el 86B21 116 ~61 43512 162 
794 872A596 48Al/b~3 4254 3AH~ Y\A326 952/81 8621 716 561 435128 4A2 
795 872A596 qA17653B 4b25A 3A28 9]A326 952781 8621 716 561 43512 342 
7Y6 872A596 QA176dS3 4254 3A2 YIA328 9827H1 8621 716 58b1 43512 2695 
7~r 8(2Ab596 4Al!6SB3 428A 3~2 Y1826 ~52781 8621 716 S6l 43812 1A325 
IY8 812A5968 4A17d653 425A 3n2 Yl~326 9~2d1 8821 718 561 43512 27816 
799 43A6Y(82 4187b53 4~5Al 312 A326 891A527 8628\9 961 b / 16 5613 721 
800 43A69b72 417653 42)Al 312 A326 d91A527 862189 961 87d16 5613 971 
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801 43A6~972 417653 4~jAl 312 A3?6 ~~B1AS21 86219 967 871~6 5613 691 
602 43A8b972 417b~3 42~Al 312A326 dS18A5?7 86219 967 d7l6 56813 461 
Be3 4b3A6972 4176~3 42jAld 3~12 A326 BY1A527 8621Y ~67 a(16 5613 43\ 
804 43A6972 41786~3 42~Al 312 A326 b91Aj?S7 868219 ~61 d(16 5613 762 
805 43A69/~2 4186j3 42~AI 312 A326 dY1A5287 86819 967 8/16 5613 1762 
806 43569/b2 A65341A( 4~51 312 3261 891jZA7 B6A2819 967 d716 762 72\ 
801 43j690(2 A053417 4~jl 312 3261 d9152A7 86A2169 967 b(d16 762 971 
808 4356~Y/2 A053417 42~1 312 3261 b9~lj2A7 86AZi9 967 8r186 162 691 
809 43~d69/2 A053417 4~~\ 312 32~Hl 891U5?AT e6A219 967 d/16 762 561 
el0 43~6Y128 A653 Q d17 4251 31Y; 3261 d9152A7 86A219 96( e/16 762 241 
811 43~69/2 Ad653417 q~~1 ll? 3261 d9152UA? d6A219 967 8(16 7682 A62 
dt2 43)6Y!2 A6~34178 42~1 312 32~1 d91j2a? 26A82iY 967 6(16 7628 7A? 
813 4356972 65341(8 42~1 312 3261 a9t528AT B6A8219 96/ 8(16 768 7A62 
el~ 43~6Y/d2 A653418 42~1 312 3261 d9152A7 66AB19 96{ d/16 7628 17A2 
~15 Qj569!b2 6~341d 42~1 312 3261 89152bA7 26A819 96( 6/16 766 17A62 
e16 4356~972 A653417 42S1 312 3261 bH152A! e6A219 9861 H(18 762 8916 
811 4356~9/2 A653Qll 4~51 312 3~~1 152A/A E86A219 987 8/18 762 78916 
818 43~697e2 A65341H 4~~1 312 J~61 d9152A~1 86819 96( 8716 862 6A211 
e19 8'2A3896 4A176~3 42~9dlA A23 9326 819527 6621 116 56183 4312 39\ 
820 872Ab396 4A1(6)3 42591bA A23 ~326 B19527 8621 716 5613 43812 A31 
821 B72~A396 4A81!653 4)5~lA A23 9326 819527 8621 116 5613 43182 2A\ 
822 872A3U96 4A176583 42dlA A23 9026 H1 0 521 8621 716 561~ 4312 25913 
823 8/~b4396 A534H116 425yl 31d2 A6932 A27d19S 8621 716 3561 526 241 
824 81~2439b A5341U76 42591 312 A6932 A278195 662~1 716 3561 526 121 
825 87243968 A5341f6 42591 312 AA932 A278A105 8621 IIH6 3j61 526 681 
826 43Y6dl~2 A65341~7 425Yl 312 9326 A7 8 1952 B6A281 f16 5613 762 (21 
827 43Y68d:2 A05341! 4~591 312 9326 A7d1952 86~21B 7816 5613 162 87t 
828 4396~dr2 A653411 4~5?1 312 Y326 A78b1952 66A21 7186 5613 762 681 
d29 4390d!2d A6534bl/ 425Yl ~l8~ 9326 A(Bl~~2 86A21 716 5613 762 241 
830 439~6B(2 A685341( 42~Yl 312 932d A781R2 B6A21 716 5813 762 19526 
831 B(2495H6 A~34116 YQ2~ 3912 AA~1932 A27a185 d621 716 4351 652 56\ 
832 B12849~0 A534H176 9425 39182A61932 A2(815 0621 716 4351 652 241 
833 81H24956 AS341H76 9425 3912 A61932 A27~15 86281 716 4351 6j2 721 
834 B(249~6 A5341(d6 9425 3912 A6193? A2S78tS BOU21 716 4351 652 !6~ 
835 e(~4~j6 Ab~34176 9425 3Y12 A6l03?8 A27~15 5621 716 43jl 65B2 A52 
836 8(24956 A5341(b8 942~ 3~12 A61~3? A~27H15 8621 716 4j~1 6528 6A2 
83T 6(24956 534176~ 942~ 3Y l? A619328 Ab?/d15 B621 716 4351 65d 6A5? 
838 H/2d49~6 A~Bl(6 94d~ 3918 A6193d2 ~27H15 8621 716 43)1 652 53~12 
839 B7249856 A~834176 YQ2d j~12 A61b2 A27815 8621 116 43dl 652 19325 
840 H7249j6~ Aj341786 Y42~ 3912 ~o1932 A2815 8821 71~ 4351 652 27816 
841 e7d249~6 A653418( YQ25 3912 93261 A18152 86A2dl 110 4351 762 721 
842 612495b6 A6853417 9425 3912 93281 A/H1d2 B6A21 716 4j~1 762 2615 

.843 e729A8j6 4Y176~3 42S9 392 A93261H 81527 6621 716 435A12 9581 A51 
B44 8729~A~6 4917653 4259 39? AYl261 51527 B621 116'43~Ad12 9~18 9Al 
845 8/2~9A56 4Y81(6~3 42SY 392 A93261 il15~7 8621 716 435A1B2 951 291 
646 87~~9A56 4~lH(653 425~ 39~ A93261 81527 862~1 716 ~3)Al~ 951 721 
t47 d/2YA56 4Y176b~3 4~~~ jY2 A932B61 815H21 b621 716 43~A12 951 652 
eqB 8/29A56 4Y17A6S3 4~j9 3Y2 AY1261 81528( 86821 716 435A12 951 762 
849 B(29A5b6 4 9 176d53 4259 392 A932bl d182f 8621 716 q35A12 951 2615 
SSG 43568(82 41~76A53 4251 j12 Y6132A 9A27b15 b6281 716 A65 9526 721 
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851 43~6rl872 4176A53 4~51 312 96132A 9A27HH15 '8621 71H6 A65 9526 681 
852 43~80872 41/6A53 4~~1 312 96R132A 9A278185 8621 716 A65 9526 56t 
8'3 43rl~6812 4176A53 4~5dl 312 Y61R3?A 9A?7815 8621 716 A65 9526 351 
854 43568/2~ 4ti176A53 4~51 31cl2 9613?A 9A27815 8621 716 A65 9526 241 
8~5 356ti12H 4~176A53 ~~5]8 382 Y6132A 9A?7815 8621 716 A65 9526 2431 
856 435682 418/6~5j 4251 312 96132A 9A21RR1S 8628 786 A6~ 9526 6~721 
B51 4356d/2 41/6A583 42d51 312 Y6138?A YA27815 8621 716 A65.9526 532 
8,d 4356d12 41/6A~53 4~51 312 ,96132BA 9A?7d15 8621 716 A65 95H26 A52 
8,9 4350d!2 41/6HA53 4251 31? 96i32A 9A8?7815 8621 716 A65 952B6 6A2 
86U 4356d72 41/86A53 4251 312 96132A 9A287815 86B21 716 A65 9526 762 
861 43~6d72 41/6A~~3 4~dl 312 9682A 9A27RIB5 8621 716 A6~ 9526 61325 
862 43~5A82 16~341~A 91425 312 ~1~6HAl IA852 62A 6A5 351 6672H15 A21 
863 43YS~2 16~341dA 91425 31? 93?68A8t 7Ao52 62A 6AS 3~1 867285 5A21 
864 439~A2 76'~34lA Y14~8~ 3t2 ~3~2b8Al 7A~52 62A 6A5 351 867215 532 
865 435b96/2 AJ41765 4~A51 312 b9813A26 719852 621 956 HOISS 325 5 9 1 
866 43d59672 A341/65 4~A5ul )12 891~3A26 719052 621 9~6 d615 325 351 
e67 435~6'2 A3417b~~ 4~A51 312 d913A286 7198582 621 956 d6t5 325 65? 
868 435yof2 A3 4 176,b 42A51 312 o913A826 719852 621 956 H0 15 3285 SA? 
H6Y 4359672 341/65~ 42dA51 312 d913AA26 719852 621 956 H0 15 385 5A32 
a(o 435Yo782 A3418~ q2A~1 312 HY13A2H6 719858 681 956 H615 325 17652 
8/1 43598672 A341/65 4~A51 312 b913A26B 71852 621 95B dB15 325 19H56 
812 43jYO/~2 41H76A53 4251 312 o9132A6 8SA2719 6281 956 b6lS 652 721 
8/3 43596d72 4176A53 4~~1 31? d9\32A6 85A2/819 6218 956 d615 652 671 
874 43~d9672 41/6A~3 4~51 312 8~H132A6 b5~2719 621 956 86185 652 591 
B75 4359672~ 176A~d 4b~1 31H d913H2A6 85A2719 621 956 8615 652 53412 
H76 86/82495 70A5j41~ 9ij25 3912 A681932 85A271 6281 615 4351652 121 
8/7 4359Ad82 165341ud 4251 312 913208 7852 628 A95672B1 A15d 981 821 
8/8 4359A8d2 (653418 4~51 312 913268 78~2 628 A9567218 A1~e 98~lA81 
879 4356/dYA~2 A90/6~341H 4251 312 6132 7152 8162 9172 Ald2 9281 A2t 
8dO 4356189UA2 A90/65J41 42~1 312 6132 1152 8162 9172 A~1d2 9218 9A] 
8dl 43~6/8~YA2 A90/65341 4~j\ 312 6132 7152 8162 98172 Al~~2 921 e91 
8d2 43So/Hd~A2 A9a/65341 4251 312 6132 1152 8B162 91872 Ald2 921 181 
8H3 4356~IH9A2 A90/653 4 1 42~1 31? 6132 IR152 81B62 9112 AIH2 921 671 
884 4356788A2 ASHf05341 4251 312 6132 71S? 8162 98172 A8d2 9218 89A1 
885 43567d9A2 A9Bf653ql ~~jl 312 6132 115~ g8162 9B72 Aldd2 921 7891 
886 4356~8~A2 A98f65341 ~~~l 312 613? 7d152 8862 91872 Ald2 921 6781 
887 4356/d9A8 A9R(6534~ 42jl 31ti2 613~ 1152 8162 91/2 A1d2 9281 A24\ 
HB8 4356/BB2 A~876~341d ~2~1 312 6132 7152 8162 98172 Abd2 92B 89A21 
889 43~6/BA2 A~876j341 4251 )12 6132 71~~ BR162 9B72 A88£ 921B789Al 
890 43~bU9A2 A~~/b5341 4251 312 ~132 7H152 8862 9H72 A1882 921 6/891 
891 435ua9A2 A~b765341 4251 312 6H132 lU52 8B62 91872 Ald2 921 56781 
892 3567d9AU AYd76~34~ 4251~ 382 6132 7152 8162 9172 Ald2 9281 A243l 
893 4356/d2 A9H765341B 4251 312 6132 7152 88162 9872 A8H2 928 789A21 
894 43S68A2 A9d76~341 4251 312 6]32 78152 8862 9872'A882 9218 6789Al 
895 435~9A2 A9d76j341 4251 312 OB132 785~ 8B6? 9872 A1802 921 567091 
896 56189A8 A9d76534d 425d 362 61832 71S~ 8162 9172 Ald2 9281 A24351 
897 3'67d9~ A9d76~3qd 42518 3d2 6132 715? 8162 9172 AH18£ 928 9A2431 
89H 4356/8dA92 419d7653 4251 312 32 6 1 5271 6281 A~1729 Ad21 9188 eAI 
899 4356/BdA92 41 Yb7653 4251 312 32 6 1 5~71 62881 A18729 A821 918 IBl 
900 4356~78A92 41 Ydlo53 4251 312 3261 52781 62818 A1729 Ad21 918 671 
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C;Ul 
902 
'ill 3 
C;Uq 
905 
906 
901 
9Ud 
909 
91U 
9 11 
912 
<; 1 3 
914 
915 
9 16 
'ill 
918 
919 
920 
921 
\)22 
<;~3 

924 
925 
9£6 
927 
92d 
92'i 
(130 
931 
932 
933 
934 
935 
936 
937 
93tl 
939 
940 
941 
942 
943 
<;44 
945 
946 
C; 47 
94d 
949 
950 

435~67dA'i2 41Yti765j 4251 312 326Al 5~71A 6281 A1729 Ad21 918 561 
43~56/bA'i2 41'id7653425ul j12 3261B 52/1 6~tll Al/2'i Atl21 911l 351 
4dj56/dA92 41'i87653 4251H jd12 j261 52/1 6281 Al'29 A821 91e 431 
4356/H~Y2 419U/6S3 4251 312 3261 52'1 6281 A81729 AB21~ 988 HA91 
43~6UHA'i2 4190/653 4251 312 3261 52/81 6288 A18/29 Ad21 91H 67Hl 
43581BAY2 q19a1653 4251 312 326ul 527B 62818 A1729 Ad21 918 5671 
4386f8A92 419d7653 425til 312 3268 52718 6281 Al129 Atl21 918 3561 
4U56/dA92 419U/653 4258 3812 32618 5271 6281 A1729 Ad21 918 4351 
356!8A92~ 4HIYd7653 42518 382 3261 ~271 6281 Al129 Ao21 918 2431 
50/bA~2~ 4b19B/6~3 42~~ 3d2 32618 5271 6261 A1729 A821 918 24351 
4J567u2 41~98r653 q251 312 3?61 ~271 62~81 A~129 A52~ 980 78AS21 
67bA'i2~ 4~1ge/653 425u 3R2 3?6E 52718 6281 A1729 AH21 918 243561 
4~~6/8AY2 419tl165~j 42~~1 312 3H261 527t 62 Hl At12Y A521 918 532 
43~o/H~Y2 419tl76U~j O~~1 312 32~61 58211 6281 A1/2 Y AH21 918 652 
4j~676A~2 q198f865J 4251 112 3261 52H/l 68281 A1729 AH21 918 762 
43561HAY2 4190~7653 O~51 ~12 3201 5271 62881 A11829 A821 918 872 
4j~b78A92 419~H76~j ~251 i12 3201 5271 62Rl Al1289 Ad~21 91a 982 
4356/BAY2 419U1653 4251 312 3261 52/1 62881 A1789 A8~21 918 9872 
4356/BA~2 q19tl/H3 42~~1 3]2 3H61 5d/] 68281 A1729 A821 918 76532 
43~6/dAY2 419dd53 4251 31l 32d61 5811 6881 Al1B29 Ad~l 918 d7652 
43567dA92 419u653 4251 312 3261 52811 6881 A1789 Adb21 918 98762 
4356/5AYU2 41ti/653 4251 312 3261 52/1 62881 AI!8Y Addl 9t8 19872 
43~o(dAYd ~87653~ 4~251 31~ 1261 52/1 6281 A1729 A82~1 918 34192 
435b/dA~2d 19d/6~~ 4h51 31d 3"261 ~271 6281 A1729 AO~1 918 53412 
4356781\'12 419b/6~ 4U51 3128 3[161 58271 6281 A172 9 Ad21 918 65311;; 
43~ordA~2 4190~3 42b51 j12 3H61 5871 6bRl A17B2'i AH21 918 d!6532 
4356/dA92 419u~3 4251 312 32~61 5~!1 6~81 Al189 AdB21 91~ 987652 
43~678AVU2 41~6)3 42~1 312 3261 52~/l 0881 A17B9 AHdl 918 198762 
43~o/UA9~ 48r6~3 4251 318~ 3261 5271 62881 A17B9 ABdl 918 4198/2 
4356/A~892 98 1 65341 ~2~1 312 3261 5~71 A1628 A1291d 821 78Bl A81 
43~6/HAd92 9Bio~341 42~t 312 3261.5271 A81628 A'291 d21 7818 7Al 
43~6u/AbY2 98/65341 4~~1 ~123261 52781 A18628 A1291 H21 781 671 
43586fA892 9H i 653111 Q2~1 312 32681 52718 A1628 A/?91 521 781 561 
43~56/AH92 91:1;65341 42~dl 312 3~61B 5271 A1628 A7291 821 781 351 
43~6/Hd92 ~d765341 4251 312 3261 52 / 1 ABi628 A7291~ d21 788 7A81 
435~/AH92 Y8765341 4251 312 326dl 5278 A18628 A7291 d21 781 567\ 
43~67Atl92 '18765341 425~1 312 3268 5~71B A1628 A7291 821 781 3561 
4~567A892 Y8765341 42~d 3d12 3261ti 5271 A1628 A1291 1:121 781 4351 
561A892B YU7653481 425~ ]32 32618 5271 A162 8 A72'il d21 781 24351 
43S6'd2 98165Jqlb q251 312 3261 5271 A81628 A7298 82~ 7R8 7A8921 
6!AHY2d Yd/6S34dl 4258 3H2 3266 52718 A1628 A72~1 821 181 243561 
43561Ad~2 98765H341 428S1 312 3~261 ~271 A1628 A7291 B21 7HI j32 
43S6/Atl~2 9876H~341 4251 312 32U61 582/1 A1628 A7291 521 781 652 
4356fAH92 Y61~65341 q2~1 312 3261 52A71 A16828 A72'il 1121 781 162 
4356/A892 ~8d/6~341 42~1 312 3261 5271 A16288 A7H291 d21 181 872 
4356/Ad92 98~6j341 4251 312 3261 52~71 A1688 A78291 821 781 8762 
43567AH'i2 Yd765341 42S1 312 3261 52/1 A16288 A78 9 1 8b21 781 ge7' 
43561A8Y2d 98/6581 4rl~1 31H 38261 5271 A1628 A7291 b21 781 53412 
43~6'AH92 ~8!6d41 4H51 31~H 3~61 ~H271 11628 A7291 821 781 65342 
4356/A8~2 ~a783111 428~1 31~ ld61 5811 A16828 A72Yl d~l 781 16532 
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951 ~3~67A~92 Yd8j3~1 4251 312 3?H61 58f1 A16B8 A7B291 821 751 8765? 
g~2 43567A~92 Y86j3~1 ~251 312 3261 52811 A168B A!8Yl Hd21 !dl 98762 
~j3 ~3567AHYd2 7653418 42~1 312 3261 52/1 A16288 AlBYl 8~1 781 19872 
9j4 43jo/A69d 9876~3d 4~251 31~ 3261 52/1 A1628 A7291 82bl 781 3~192 

955 43567A8928 9B76Ul 4H31 31rl 3A61 58271 A1628 A/291 H21 781 653412 
9j6 4356/A8Y2 9B!H41 4b~1 j12J3861 58/1 A16B28 A7291 821 r81 16Sj42 
957 ~3~6/Ad92 9H8341 42d51 31? 3H61 5871 A1688 A7d291 621 781 876532 
956 43j61A892 Y85341 42~1312 32R61 5871 ~16B8 A7d91 8821 781 987652 
959 4356A87892 9d/65341 4251 312 3261 A152/ A62818 91(2 d21 6781 A7l 
960 43Sb~A7e~2 98/65341 4251 312 3261 AU1527 A6281 91r2 ~21 6718 6A1 
961 435~6A7~~2 93765341 42jl 312 326Bl A1H527 A6281 9172 821 6/1 561 
962 4356A/U92 Y8765341 4251 312 3261 A1J27 A62881 9872 d21B 671 f691 
963 4356~7dY2 98165341 4251 312 3261 A81527 A6281B 9112 H21 678 6A71 
964 43d6AI~Y2 ~er65341 425~1 312 ~~68 A18527 A62el 9112 621 671 3561 
965 4~56A7892 ~816~341 4258 3012 32618 A1521 A6281 9112 d21 671 4351 
966 43joA7d2 Y87653418 4251 312 3261 A1527 A62881 98/2 828 671 7e921 
967 56AI~Y28 ~tl76534d1 425d 3u2 32618 A1527 A6281 9172 821 671 24351 
968 4356A82 9816534184251 312 32Al h1527 A6288 9872 828 6781 A7dY21 
~69 6A/8~28 ~e7653481 425~ 382 3268 AIB5?7 A6281 9172 821 671 243561 
970 4356A7892 967085341 4251 312 32861 A15B27 A6281 9112 821 671 652 
9/1 4356A/d~2 ~d7~65341 q2il 312 3261 A15287 A68281 9172 d21 611 76~ 
972 4356A7d92 ~87H5341 42j1 312 32861 A1587 A68281 9172 b21 671 '652 
973 4356AI892 ~886~341 4251 312 1261 A15~87 A6881 917e2 H21 671 t762 
9/4 4356A78928 9H/65dl 4H51 318 3826\ A1527 A6281 9172 8~1 671 53412 
9!5 43~6AI8~2 ~d7brl41 4d51 31~d 3861 A15S27 A6281 9172 821 671 65342 
9/6 43~oA7H92 ~H!H341 42H51 312 3861 A1587 A68281 9172 821 671 76532 
977 ~356A/892 ~8B~341 4251 31~ 32861 A1587 A6881 91/82 821 611 e7652 
978 43j6A7~92 YH65341 4251 j12 3?61 A15~87 A6H81 ~178 8b21 671 9~762 

979 43jbA7H9H2 765J41d 4251 312 ~261 A1527 A62BHl 917~ d~l 671 1~e12 
960 43~bA18Y2~ 9816Hl 4~~1 3ld 3H61 AI5~?7 A6281 9172 821 671 653412 
981 ~356A7H92 ~8834l 42H51 312 3861 A15b7 A6881 91782 d21 671 876532 
982 43~6A7d92 9b5341 ~2~1 312 3~R61 A15b7 A6881 9178 ~821 671 981652 
983 4356/b2 41098(653 4251 312 6132 5271 8A8162 9A72 A82b 8987 7A921 
984 567A928 481981653 4258 3H2 611332 5271 eA162 9A72 A821 8917 24351 
985 43~6d2 418987653 4~51 312 6132 ~21Bl 8A862 9A72 Acl2B 8987 6/A921 
986 56AdY2d ~a/6j34dl 4258 382 32618 lA1S2 A628 91A12 d21 7816 24351 
981 43~6~2 98/653418 42~1 312 3261 7AB152 A628 98A72 828 (886 6A8921 
988 435A782 98/65j~18 4251 312 bA132 A527 A62881 9872 ~28 6715 7892\ 
989 43~Ad2 981653418 4~51 312 6At32 A521 A6288 9872 82d 67815 A78921 
990 43~618A2 9d76~3~IA 4251 312 6132 52/1 8A8162 9A72 d2A 9218/d 7Al 
991 4356/H2 98765341~A 4251 312 6132 52/1 8AH162 YA72 cl2A 92878 IA21 
992 43~6~2 9d/65341HA 4251 312 6132 52781 B~862 9A72 d2A 92878 6/A21 

.993 43d7A2 98/65341A 425rll 312 6H32 52!b 8A1862 9A72 82A 9211~ 35671 
9~~ 4867A2 98765341A 4~5A 3812 6832 5271B 8Al62 9A7~ d2A 92178 43561 
995 56/A28 98/6534~lA 425d 3H~ 61B32 5271 BA162 9A72 82A 92178 24351 
996 43~6~2 41BYe76~3 42~1 312 3261 7A81~? BA62 9Al2 82~A (8986 6A921 
997 43~6A82 9d/65341dA 4251 312 3261 7A152 8A62 9A72 62A 92816/8 A21 
998 4356dA2 98165341A 4251 312 3?617A8152 8A62 9A72 d2A 921B678 6Al 
999 435682 98765341BA 4251 312 3261 !AH152 8A62 9A72 82A 92e678 6A2\ 

1000 ~3j6l8A9tl2 41816S3 4251 312 3261 52/1 AB16289 9721 Al81 91~7 7A1 
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lCOl 43S6~7Aye2 41e76~3 42~1 312 3261 5278 A1862B9 ~r21 A7dl 917 671 
1002 43~b6/Aye2 41e7653 4?~1 312 32681 527 G A162b9 9721 AIHl 917 561 
1003 43~SO/AYd2 41 0 (6S3 4?5Hl 312 32 6 1d ~2 1 A162B9 9721 AIel 917 351 
10U4 4~J~67A9d2 41df6~3 a?~18 3bl? 3261 S2 1 A162b9 9721 Arel 917 431 
lC05 43~6/~ge2 41B(b~3 4~51 31? 3261 5271 A2162C9 9121 A/~lb 987 7A91 
1006 4358!A982 418(053 ~?51 312 32661 5~(B A18A289 9721 A/51 91( 5671 
1007 43~67Age2 4167653 425dl 312 326G 52/18 A162d9 9721 A/dl 91 7 3561 
1006 4~567A~d2 41b(oS3 42Sd 3512 32618 527i A162 B9 9721 A(dl 917 4351 
lOOY 3S67A9BZd 481Bfo~3 Q~51H 3~2 3261 5271 ~162B~ 9721 AIBl 911 2~31 
lC10 43~6/Aye2 41R(65H3 ~2d51 312 3~261 5271 A16289 9(21 AlB1 917 532 
1Cl1 4j~67~Yd2 41b(oU53 4251 312 l2~61 5U?11 A16289 9721 A7B1 917 652 
lC12 43~67AYb2 41 b 7d653 ~251 312 3261 S2~71 A16B289 9721 A7ai 917 762 
lC13 43567AYd2 416~(oS3 4251 312 3261 52/1 A162B89 9(821 A7Bl 917 872 
1014 43~67AYb2 41Rdb53 4251 312 3261 528 / 1 ~16G59 97821 AfBl 917 B762 
1015 43~6iAYb2 ~ldG~3 4251 312 J2R61 5871 A16869 9/821 Arbl 917 87652 
lC16 43j67A9d~2 41Hb~3 li251 312 3261 528(1 ~16~B9 9tHl AlMl 917 18/62 
lC17 4j567AY828 lUfb5G 4d51 3i~ 38261 52/1 At6289 9721 Aldl 917 53412 
101d 435bfAY52 41U76~3 425) 312 3261 52!1 A162H~9 98/21 A7UBI 917 891 
1019 43j6AU/9d2 41 0 (653 4251 312 1261 A1527 A628918 9721 617 67B1 A71 
lC~O 43~6UA79d2 41 0 /653 42jl 312 3261 AU152? A62891 ~/21 617 6718 6Al 
1021 435UOA/Yd2 4lD/6j3 4251 312 32681 A18527 A62d91 9(21 517 671 561 
lC~2 43djOA(9d2 41H(6j3 425Hl 312 3261U A1S27 AG2B91 9721 bI7 671 351 
lG23 4b356A7~a2 41d76j3 42~li' 3~1? ~2~1 A1527 A628Yl 9721 817 071 431 
lC~4 43~6A78d2 418(653 42S1 312 J?61 A1527 A62B9bl 9/218 d~! 671 7981 
1C25 43jOb/9d2 418/653 4251 j12 3261 A815?7 A62Q91G 9721 d17 678 6Al1 
1026 43G6A79d2 41d(bS3 425ul 312 l26b Alb527 A~2691 9721 ell 6/1 356\ 
1021 4b~OA79b2 418(653 42~~ 3812 l2~111 A15Z? A62d91 9721 d17 611 4351 
10Z8 356A/9bZd 4blD/653 42~lH 3~2 3261 Al~?7 A62d91 9721 dll 671 2431 
1029 4350A/~d2 418(OSU3 ~2u51 3:2 31i261 A152? A62891 9/21 817 6/1 S32 
1030 4356A/Yb2 418/0853 4?~1 312 32201 A15U27 A6Z891 ~721 81f 671 652 
1031 43~bA/9b2 41dfu653 4251 312 3261 A152R7 AAB2b91 9721 d17 oIl 762 
1C32 4350A/~e2 418b7653 4251 312 3261 A1S27 A62~B~1 9/221 817 671 872 
lC33 4j56A(~d2 41Bfu53 4251 312 32861 A15H7 A6R2891 0721 u11 671 /052 
1034 43~6A/Yd2 41dG653 42S1 3]2 J?~l A152RI A68891 97G21 817 671 b762 
1035 43~6A/9d2 41Bbj3 4251 312 32R6\ A\Sb7 A68891 91821 bll 671 87052 
1036 43~OA/geU2 41b653 ~ZSl Jl? 3261 A15~87 A6B8Y: 9781 b17 611 1b762 
IC3! 4356A(Yd2~ IH/65H 4051 J]H jH261 A1527 A62S91 9721 811 671 53~12 
1038 43~6A/Yt2 41Bf68 4~~1 312U 3P6i AlSo27 A62B91 9721 BII 671 65342 
1C39 435AbO!982 418/653 ~2~1 312 A1326 A52718 91628 9121 e17 s6Bl A61 
1040 435dA679U2 ~lU/653 4251 112 A~13?6 AS?'1 91628 9721 d17 561b 5At 
1041 43G5A679d2 ~lU(6j3 425dl 31~ ~lb326 AS271 91628 9121 b17 561 351 
1C42 4b3jAn7~82 418(653 4251u 3Ul? ~1326 AS??1 91628 9(21 B17 561 431 
1043 4J5AblUd2 4]8/053 4?~1 312 ~1320 tS271 981628 97218 087 561 7981 
1044 43jb61~d2 418/053 4251 312 A81326 A5271~ Q162B 9721 b17 568 5~6! 
1C45 40~A6/~b2 418(653 42~d JI l t2 nl~32f ~5271 91628 9721 U17 561 435\ 
lC46 35~6/9d2U 4Hlb7653 li?51U 3bl A1326 hS2/1 91628 9721 817 561 2431 
lCq/ 435A O /9c2 41d/65d3 421JSl 312 A13~26 AS271 91628 9721 817 561 53? 
104B 4J5Ab(Y82 41d(b~5J ~2)1 2 A132~6 A58271 91628 9(21 817 561 65? 
1C~9 435A6f9u2 41Bfb653 b251 3 2 A1326 A~2A71 916U28 9(21 617 561 76? 
lCjO 435A6/9b2 qldbl6~3 0251 3 2 A1326 A~271 916268 97821 BlI 561 872 
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lC~l 435A6/Yd2 415/683 ~?i151 312 ~1386 ASH??l 9t628 9721 dl? 561 6532 
1052 435AD/9B2 418fU53 4251. 31? A132ij6 A5871 916828 9/21 B17 561 7652 
lC~3 435Ab7YB2 418~053 ~251 312 A1326 A52H71 91688 97821 d17S61 e762 
lC54 435Ab1982 418783 4lU51 312 A13b6 nSb71 916828 9721 dlf 561 76532 
1055 43~AO(~882 41db53 4251 312 A1326 A52n71 91688 9781 dll 561 tB762 
10j6 435A67988 876538 4H251 318 A1326 A5271 91628 97281 61f 561 34182 
1057 435AO(Y828 18/058 4~51 31H A13B26 AS271 11628 9/21 817 561 53412 
1058 9b243A8S67 418/653 42~Al 312 A3?61H 5271 91628 9/21 d11 3581 A51 
.1059 982~38A567 418/653 425A81 312 A3261 52f1 91628 9121 011 3518 3A1 
1060 98243A~8( 418f653 42SAl 312 A32681 5278 918626 9/21 H17 351 5671 
1061 952438561 418(653 425AUl 312 A32618 5~71 91628 9121 817 35~ 3A51 
1062 9828JAj61 481d76S3 42~A18 382 A3261 52/1 91628 9721 517 351 243\ 
1063 8243A5678 41H7653 425Al 312 A3261 5271 981628 97218 d87 351 7981 
1064 9d243A56f 418r65~3 4285At 312 A38261 5271 91628 9721 d17 351 532 
1065 9d243AS61 410(6853 425A1 312 A32861 58271 91628 9121 817 351 652 
le66 95243A561 418f8653 425Al 312 A3261 52871 916828 9721 517 351 762 
1061 9d243AS61 4188/653 425Al 312 A3261 5?71 916288 97d21 oll 351 872 
1068 9d243Aj6! 418(683 4285Al 312 A3861 5A271 91628 9!21 d17 351 6532 
1069 9B243A56! 418H653 4~5Al 312 A3261 52811 916B8 97821 817 351 8762 
1CfO 9824JAS61 41b(658 4b5A1 312U A3H261 5271 91625 9721 bl1 351 534~ 
le/l 98243A561 415f83 4~b5Al 312 A3861 5~71 916U28 9721 817 351 76532 
le/2 9~243A501 41e~~3 42~Al 31? A3?E61 5U71 916Gb 9/H21 B17 351 87652 
10/3 geu~43A567 41H653 425Al 312 AJ261 52871 91688 9f~1 51! 351 lR762 
10/4 982U43A561 lU(65u ~b5RI 31H A)8261 5271 91625 9721 51f 351 53412 
lOIS 98243A56/ 416(68 4ujAl 31?U n3~61 5~271 91628 9/21 blf 351 65342 
1076 9824A35df 6534181 A4?~t A\23 68132 5278 918628 ~!21 817 431 5671 
lC71 ge24U3567 6534157 A4251d AUl?3 6132 5271 91626 9721 d17 43B 4A31 
lC75 9824A3561 65341887 A42jl Rl23 6132 52/1 91628B 9/d21 517 431 af2 
lC19 9d24A3561 65834151 A42851 A1?3 61382 5271 91625 9/21 517 431 532 
10dO Yd24A3567 685J41e7 A42~1 A123 61328 58271 91628 9721 517 431 652 
10dl 9624A3561 0584157 A4RSl A12d3 61382 5271 9162B 9/~1 til7 431 5342 
loe2 9d~84A3567 65Hlbl A4Hj1 Ald3613R2 j271 91628 9721 B17 431 53412 
10d3 95L4A3567 684157 A4851 A12H3 6138 5d271 91628 9721 d17 431 6S342 
10b4 9ti24A3567 341d7H A4 cii51 At23 6138 5u71 916828 9721 5lf 431 76532 
lC85 4356/A5H2 418653 4251 312 32 Al 528/1 9A16R8 9/81A A7e 9817 18762 
1086 43~6/A52~ 1e765~ 4U51 318 3u261 5211 9At626 9721A AlB 9d17 53412 
1081 43jA7952d 157658 4b51 318 6A1382 A527 91A628 9721 51f 6715 53412 
lced 9dd243A6f 41~053 4~5A1 3\2 A326 A52d71 91685 9181 B17 5613 15762 
1059 98H24A561 341865 A425 3A12 A3261 5~811 91688 91Bl Blf 4351 18/62 
1090 9H2u4A561 1876~H A41J5 3A1M A3H261 5271 9162d 9721 51f 4351 53412 
1091 982d567 4AH18f653 425uA A23 61832 5271 91625 9121 blf 4382 2A35J 
1092 982867 4A81U7053 4~5HA A23 6R32 52718 91628 9!21 81! 4382 2A3561 
le93 9d2dA567 4A81d7653 42~A 3A2 AIA32 7152 91628 9721 b1/ 4351~2 2Al 
1U94 952b567 4AU187b53 q25A 3A2 618A32 /152 91628 9721 51( 43582 2A51 
1095 952~67 4nH187b~3 42~A 3A2 6bA32 71~52 91628 9721 817 43582 2A561 
1096 982A561 4A181b~83 42dSA 3A2 61A382 f152 91628 9/21 81! 43512 53~ 
1097 982A567 4Ald76d53 425A 342 61A328 71582 91628 9721 Hll 43512 65~ 
1098 9J2A567 4A1818653 42,A jA2 61A32 7l5?8 916828 9121 817 43512 762 
(099 982A567 4AIB~/653 425A 3A2 61A32 7152 91628B 97821 Bl! 43512 872 
1100 43~6A82 41~A87653 4251 312 j261 527Al 9A628 972A BAt 9828161 A21 



l1U1 43~6~2 418AB!6~3 4~~t 312 3261 527Abl 9A62D 9!2A eAr ~e~867 6A~1 
1102 43~bA2 41Ab76~b3 ~~H~l 312 38?61 52/Al 9A62H 972A BAr 982167 532 
1103 43~6A2 41Ac76U~3 4~~1 312 32861 582TAl 9A62~ 972A dAr 982167 652 
1104 43~6A2 4tAt!~b)3 42~t 312 3261 52d7Al 9A6828 9/2A BA' 982167 762 
1105 43~6A2 41AtH76~3 42~1 312 3261 52(Al 9A6288 9782A BAr 982161 B72 
1106 98243561 A3~lb/6d~ AS142 312 A2b613 58271 91628 9721 B11 532 652 
1107 90243j61 A341b(u65 A5142 312 A2613 5?R71 916828 9721 817 532 762 
1108 9d243S6! A3~lbT6Sb A~142 312 AE2613 5271 91623 9/21 b17 5328 SA~ 
1109 ~bH~43~6! ~341b65 A~14~ 312 A2613 52Hll 91688 9781 ell 532 le/62 
1 1 1 0 't U U ~ 4 3 ::, () i' 1\ 3 Ii 1 rJ 5 A ~ 1 II? 3 t? A? '1 C 1 3 5 d 7 1 9 1 6 B 8 9 7 tJ 1 b 1 I 5 3 2 II.! 7 6 5 {' 
1111 43)6/9d2 Aj341dltJ6 4251 312 Ab132 A28715 Y1682U 9121 B17 652 16~ 
1112 4j~or9d2 Ab5341er6 4251 312 A6132B A2715 ~162d 9721 ti17 65B2 AS2 
1113 435679d2 A5341b76~ 42jl 312 A6132 A82715 9162d 9721 017 6528 6A2 
1114 43j6/9dU2 A534186 4251 312 A6132 A2tJ71j 91668 9781 HII 652 Ib762 
1115 43jo/9b2d A5tJlo!b 4rlj1 31d A613d2 A2715 9162d 9/21 dlf 652 53412 
1116 43~6(Yd2d A81b/6 4U::'j 31H Ab138 A271S 9162e 9721 cil( 6582 A53412 
111/ 43j6(~b2 Ad6Sj 4 1dT ~~~1 312 3261 A715ZB A2B916 9/21 bll 6827 A62 
111b 43j6/9b2 A65341dra 4251 312 3261 A/1S2 A82091 6 ~!21 d1/ 62B7 7A2 
1119 43~6{9b2d A65~lBr 4651 31d 3R261 A7152 A28916 ~721 817 627 ~3412 
1120 43~6/9b2d A601bl 4d51 31~ 3~61 A715U2 A2b916 9721 bll 62{ 653412 
1121 43jbl9db2 418b::'3 4~~1 312 32~1 A71528 916AB 97A8l {dl 8168 12A62 
1122 43~6(9b28 1aA6~~ 4d~1 31H 30?61 A71S~ 9\6AB 97A21 701 8762 S341? 
11~3 43~6(~dA~2 q1~A0j3 4?~1 312 3261 52A71 916Ab 97Al B11 876281 A2l 
1124 43jo(9HA2 41AUbS3 42S1 312 3261 52BA71 916A6 97Al Hlf 876821 At2 
112~ 43~6(9bA82 4l~j3 4ijl 312 32H61 58A/l 916AB 97Al d17 87681 lA6S2 
1126 43~6r982A b7658Al 4A51 3\~ 3A82 6 t 5271 91626 9721 Hlr 412~S3 SA2 
IILI 43~6!982dA e76jHl 4A51 31~ 3A~26\ 5271 91628 9721 Hli 41853 SAl? 
11~e 43~6~9A7B2 d76jJ41 42~1 312 32~1 52/981 A96281 721 Ald61 ~71 691 
1129 43~Hb9A/b2 87b~341 4~~1 312 326Hl 5~/91B A96281 721 A167 9(1 561 
1130 43~569A(82 B76~341 42Sbl 312 3~61~ j2191 A96281 121 A16! 971 351 
1131 43~bU~/82 b/6j341 4251 31 7 3)61 527 Y81 A962dl 721 ABbl 9718 69Al 
1132 43b6YA/b2 bl6j341 42~dl 312 326~ 52f918 A96281 /21 Alb7 971 3561 
1133 4b')6':i,"ld2 876')341 42')ti 3Ht2 .'1261'152791 A962ill r21 Al67 9714351 
1134 4j)69A7b2 076jb341 42H~1 312 3E261 52791 A9628l 121 A167 9f1 532 
1135 43j6':iA/o2 d76b~341 42':l1 312 32861 Sd27Yl A962dl 721 A16l 971 652 
1136 43':lb9A/b2 b786j341 4251 312 1261 52b791 A968281 121 A16! 971 762 
1137 4356':iA7t2 87b~341 4251 312 3?361 S~7?1 A968281 721 Alb7 971 1652 
1138 43)6'tA/H2 b86':l341 4251 312 3761 j28/91 A968d1 7821 A167 971 b762 
1139 43~6YA7b2d BIDS'll 4bSI 31d 3;1261 52791 A96281 721 A167 971 53~12 
111,0 43jb9A/H2 8tl5j41 42':>1 312 32H61 5d7Yl A968Ell 7f,21 A1bl 971 87652 
1141 43':lbYAfbH2 653410 4251 312 3261 j28/91 A96Rdi /81 A1b( ~71 18762 
1142 43~6YA/b2 b76~341 42~1 31~ 3~bl 527891 A986281 /21 A1687 971 79~ 

1143 43~69A7b82 dB6~341 4251 312 3261 52b791 A9681 821 A167 971 62S1f 
1144 4358bA9/82 81b~341 42~1 312 3268t A185279 81962'721 A671 916 ~61 
1145 43bS6A~/a2 8165341 4~jdl 312 326\8 A15279 81962 721 A671 916 351 
11~6 43::'6b91b2 81b~341 42~1 j12 3261 Adl~279 81962 721 Ao/1~ 9~6 6A91 
1147 43dbA97~2 H765341 425 N 1 312 326H AIU5279 81962 121 A071 916 3561 
1148 4d~6A91b2 b76~341 42~~ 3~12 3261~ A15279 81962 721 A6(1 916 4351 
1149 43j6A9/d2 b76~d341 42d~1 312 3B~~1 A15279 81962 /21 A671 916 532 
1l~O 4356A97t2 a7bd~341 42)1 312 32E61 A15B279 81962 /21 A611 916 652 
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11~1 43)6A~782 o786~341 ~2~1 j12 ,?61 A152879 ~t9682 721 A671 916 762 
1152 43~6A~1~2 tl18~341 4251 312 32861 A1S81~ 819682 721 Ao(1 916 7652 
l1S3 4356A91b2 d76~341 4251 312 3261 A1527H9 819862 721 A6~71 916 796 
1154 43~Ad6Y/~2 d/o5341 4251 312 ~1326 A52791B 96281 721 (16 5681 A6t 
11~5 435~A6Y(6~ Blo5341 4?~1 312 A81326 A52(91 96281 721 (16 5618 SAl 
11~6 43B5A6y/d2 e765341 425bl 3Id A183?6 A52791 96281 721 (16 561-351 
11~7 435A08782 8765341 4251 312 A1326 AS27 Y81 962818 721 (~6 561 6971 
1158 435do9782 8765341 4251 312 Arl1326 A5?7918 96281 721 116 56B 5A61 
1159 485A09/82 8765341 425H 3H12 Alb326 A~2791 96281 721 716 561 4351 
1160 43~A6Y7B2 b76~~341 4?b51 312 A13R26 A52791 96281 121 116 561 532 
1101 435Ao9/B2 b/6b5341 ~2jl 312 A]3~86 AS82791 962B1 721 716 561 652 
1162 4]5A697b2 87U6~341 4251 31~ A1326 A~~8191 9682Bl 721 716 561 762 
1163 43jA69/82 876~341 42~~1 312 A\3d6 A582191 96281 721 /16 561 6532 
1164 435A697B2 8785341 4251 312 A13286 A58791 968281 721 /16 561 7652 
1165 43~A097b28 876581 4u51 31~ A13E26 A5?7~1 96281 721 /16 561 53412 
1166 435A69/82 b7d341 42u51 312 A13~6 A5d791 968281 721 716 561 76532 
1167 43A568/82 d/653 111 4?5Al 312 A3261 Y8tS27 962~18 721 678 351 6971 
1168 43A50Y1B2 d76j~341 42b5Al 312 A38261 91527 Y6281 721 671 35\ 532 
116Y 43A5bY/B2 8/6d5341 42SAl 312 A32H61 91SA27 96281 721 671 351 652 
1170 43A~09782 d765~~1 4dSAl 312d A3d261 91527 96281 121 OIl 351 5342 
1171 43A~6Y782 8768341 42H~Al 312 A3d6\ 915827 96281 721 071 351 6532 
1172 43A569782~ 816581 4USAl )l~ A3~261 S1S27 96281 721 6(1 351 53412 
ll13 43~6A7828 81658] 4d5\ J1H 3~261 9A1~27 96281A 721 A61 9716 53412 
11/4 43~6A78d2 653418 4251 312 3261 9A15287 96881A 781 A61 9716 lA762 
1175 9,d2d4AS6 876581 A4d5 JAlrlA38261 91527 96281 721 671 4351 53412 
11/6 9752856 5/6534AR1 42~A 3A2 32618A 91527 962 8 1 721 671 43582 2A51 
1177 97d%~6 b76~34A81 4~5A3A2 326dA 918527 96281 121 611 43582 2A561 
11/8 9/d2A56 8{05H34Al 42R5A 3A2 38261A 91527 96281 721 6/1 43512532 
11(9 9/d~A56 B7b85J4Al 425A 3A2 32d61A 915827 96281 721 of1 43512 652 
1180 91d2A56 67d65j4Al 425A JA2 3261A 915287 968281 721 671 43512 762 
I1dl 435682 d/6j341~h 4~~1 312 3~~1 9AH1j?7 ~AY62 72A 7A6 978286 6A2t 
1182 4356A2 8/6~8341A 4~051 312 3H.~61 9A15?7 BA962 72A 7Ab 97d216 532 
l1d3 4356A2 8/6~5341A 4c51 312 32H61 9Alj827 8A962 72A lAb Y7d216 652 
1184 43~6A2 e/86jJ41A 4c51 312 3261 9A152Hl eA9682 72A 7Ab 97d216 762 
1185 4356Y182 AU5341er6 4251 312 A6i328 ~1~A27 96281 721 716 5826 AS? 
1186 435097d2 A5341H/6H ~251 312 A6132 915A827 96281 721 (16 5286 6A2 

.1181 43SoY7d82 A53~186 '4251 312 A6132 91SA2B7 96881 781 716 526 18762 
118d 4356Y7d2d A5~lb76 4851 31H A61382 915A27 96281 121 716 526 53412 
1189 435697e28 hRlb76 4d51 31~ A613~ 915A?I,96281 721 7165826 A53412 
1190 4356Y/d2B a7A5ul 4H~1 318 A013~2 91~A7 96~281 721 611 6527 53412 
11~1 43~69/d2A b76~~At 4A51 31A JAd2bl 91S27 96281 721 671 412B53 5A~ 
1192 43~6Y(dA2 41A8653 4251 312 3?bl 9152RA7 96A81 7Al 116 876~21 A62 
1193 43~9HA6/82 8765341 42~1 312 3~6Yl A95271 8162 721 A81~6 9618 9Al 
1194 435UYA67B2 8765341 4251 312 3269Hl A9S271 8162 721 Alti56 961 591 
1195 4359A6H82 H/6~J41 4251 312 3?691 A9527~1 8862 721d Al~6 961 6781 
1196 43~~d67b2 b765341 4251 Jl? 3?6~1 A95?71B e162 121 A8156 968 9A61 
1197 43~dA6782 876~341 4251 j12 3?6~Ul A~52/1 8162 721 AS56 9618 59A\ 
1198 4d59A6/d2 b76S341 425d 3012 326~18 A95271 8162 721 A156 901 4351 
1199 4359A67d2 b7085341 ~251 112 32B6Yl A958?71 8162 721 AlS6 961 652 
1200 4359A67b2 B76~341 4251 312 3?J6 9 1 A~5~71 81 6 62 721 Al~6 Y61 7652 

iOg 



1201 4359A67628 876581 4851 318 382691 (-\95271 6162 721' A156 961,53412, 
1202 4359A6782 8765341 425i 312 326891 A9S5271 8162 721 A15B6 961 695 
1203 43596A828 187658 4851'31fl 913826 9527Al 8A62 A7'21'561 781653412' 
1204 435A67828 876581 4851 31B 9A13S26 952 7 1A 8162, 721'A56 9615 53412, 
1205 4359682 8765341BA 4251 312 91326 9527A31 8A62 72A 561 82867 6A21 
1206 435982 87653418A 4251 312 91326 9527AB 8A62 72A 5 6 81 82867 96A21 
1207 596A2B 87653481A 4258 332 91S326 9527Al 8A62 72A 561 82167 24351 
1208 43596A2 87635341A 4251 312 913286 95827Al 8A62 72A 561 82167 652' 
1209 4359A2 87685341A 4251 312 913286 95827A 8A62 72A 56Al 821967 652' 
12~0 43596782A 87658Al 4A51 31A 913A826 95271 8162 721 615 412353 5A2· 
12:1 43596762BA 87681 4A51 31A 913A86 958271 8162 721 615 41853 65A12 
1212 435682 676534189 4251 312 3261 A815279 8962 729 A67828 698 6A921 
1213 56A928 876534819 4258 382 32618 A15279 6962 729 A67821 6 9 1 24351 
1214 4356A92 876534198 4251 312 3261 A152789 5862 72B A6821 691 67829 
1215 98724356 A5341186 4251 312 A6132 A287691 5 86821 9671 816 526 762 ' 
1216 98724356 A534176B 4251 312 A6132 A827891 5 8621 ~671-816 5286 6A2 
1217,435A96872 417653 4251 312 A13269 8819527 86218 786 A561 915 6871 
1216 435A96872 4176583 42851 312 A13B269 819527 0621" 716 A561 915 532 i 

1219 435A96872 4176853 4251 312 A132869 8195827 6621"716 A561 915 652, 
1220 872438A596 417653 425A81 312 A32691 9527 8 1 6621.71 6 561 351B 3A1 
1221 872483A596 417653 425A18 3B12 A32691 952 7 81 8621 716 561 351 ~31 
1222 87243A586 417653 425Al 312 A32698i' 9527818 8621 716- 568 351 5961 
1223 872438596 417653 425ABl 312 A326918 9527 8 1 8621 716 561 358 3A51' 
1224 87283A596 4817653 425A1B 3B2 A32691 9527 8 1 8621 71 6 561 351 2431 
1225 7243A596B 417653 1~25Al 31;~ A32691 952788186218 7S 6 ' 561 "351 6871" 
1226 87243A5964176583 4285Al 312 A382691 952 7 81 8621 716,,561351 532 
1227' 87243A~96 4176853 425Al 312 A328691 9532781 8621 716-561 351 652 
1228' 87243A5964178653 425Al 312 A32691 9528781 86821 716'561 351 762 
1229 8724A3586-765341 A4251 A123 981326 952781B 8621 716 568 431 5961' 
1230 872483596 765341 A42518 A8123 91326 952781 8621.716 5 6 1 438 4A31 
1231 724A3596B 165341 A4251 A123 91326 9527681 86218 786 561 431 6671 
1232 8724A3596 7653841 A~8251 A1283 9132 6 952761 8621 716 561 431 342 
1233 8724A3596' 7658341 AU2851 A123 913826 952 7818621 716 561 431 532 
1234 8724A3596, 7685341 A{1251 A123 913286 9582781 8621 716 561 431 652; 
1235 8724A3596 7865341 A4251 A123 91326 9528781 86821 716 561 431 762, 
1236 8724A3596 765841 A4B51 A12B3 913326 9527 8 1 8621 716 561 431 5342 
1237 43596A782 41853 4251 312 913286 8A19587 8681A A67 561 8716 17652 
1238 8782435A6 ~1853 4251 312 9A13236 9SS78iA 86Bl 716 A56 9615 17652 
1239 872A35 9 6 4A176583 42851A A23 913826 952781 8621 71 6 -561 4312 532 
1240 8782A3596 4A1B53 4251A A23 913286 958 731 8681 716 561 4312 17652' 
1241 878243596 A34185 A5142 312 A286 9 13 958781 8681 71 6 561 325 17652 
1242 43596872 A5341786 4251 312 A69132 95A287 8 1 8682~ 716 561 526 762 
1243 43596872 A5341768 4251 312 A69132 95A827 8 1 8621 716 561 5286 6A2 
1244 435968728 A58176 4851 318 A6913B2 95A2781 3621 71 6 561 526 53412 
1245 435968728 A65817 4851 318 913826 A781952 86A21 71 6 5 6 1 762 53412 
1246 37A243596 41A853 4251 312 9132BA6 95A781 86Al 716,561 765S21 A52 
i247 872A3956 4A176S53 42591A A23 932861 815827 8621716 513 4312 652 
1246'87249356 A34176a5942A519123 A2S613 815827 8621 716 431 532 652 
1249 86724395 7685A341 42A591 312 93A28681 85S2'!l ,621 615' 3~'i1 325 652 
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