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CHAPTER 1

| INTRODUCTION AND HISTORICAL REMARKS



Source of the Question.

| 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 metaphysical approach

to things, associated the tetrahedronwith 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 sclentific basis, we find references in Euler's work,

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

though loosely, the general question with whichwe are here concerned,

Genera notabiliora, ad quae omia solida figuris planis inclusa
sunt referenda, enumerare nominibusque idoneis denotare.

| or, | | | |

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

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

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

particular, [22] 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 thelr enumeration because, for the time being,
the other properties of the polyhedra here involved are not
sufficientlywell known.

P



This indicates that Euler wondered about the general problem of

enumeration of polvhedra but, at that time, was unable to come to any |

| general conclusions. | | oo

| The nineteenth century mathematiclaon, Jakob Steiner, compactly.

posed the question, 23] page 227. |
Le nombre des faces dfun polyddre &tant dorme, on peut |
demander, de quelle nature peuvent etre ces faces. Queile
est la loi générale?

Other mathematicians who spent considerable time studying polyhedra

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

Max Bruckner. Hermes and Brickner, in particular spent decades erumern.

ating polyhedra by hand. Some of thelr results are discussed in

Chapter II. | |

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

hedra. The aim of this dissertation is the enumeration of convex polye

hedra subject to a restriction which will be stated below (tri-linear
| convex polyhedra), using a digital computer, |

Representation of Polvhedra, | | |

| Aside from three-~dimensional models, there are many useful ways

to represent polyhedra. Some of those which ww will have occasion

| to use later are the following: |

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

to be expanded antil all the other lines of the polyhedron,
when projected onto the plane of this face, fall into its

interior. For example, the triangular prism represented in |

this way is shown in Fig. 1. | | |

| | |



oo | — Fig. 1. |
2 Curvilinear nets in aplane, topologically equivalent te | .

| the straight line nets, For example, the cube is showm in |
Fig. 23 the diagram contains two concentric circles. |

Fige 2 oo | | |
| 3. Curvilinear nets on a sphere, which permit visualization of |

polyhedra of many faces for which 1t is difficult to construct |

| an ordinary three-dimensional model.
| | lt, A list of the nelghboring faces of each face, in cyclic order, |
. | a. by name, For example, if the faces of the triangular

| Prism are labelled as shown in Fig, 3, the representation

| | oo of the polyhedron becomes the following set of "words," |
one for each face: |

| 23h | |
1453 |

| 1254 oo :

| 1352 |

It is understood that these five consecutive "words" |

correspond to the faces labeled 1, 2, 3, 4, and 9 |

respectively. | |



Fig. 3. | oo

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

~ 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 neighbors, in cyclic order, but |

~ without regard to the names of the faces?

holy

| | 3434 | |
3430

| 334 |
Lily. |

5 Abstract definition, A polyhedron is a system containing |

three kinds of elements named as follows: : |

a, "O-dimensional element”or yertex, | : |

| b. "l-dimensional element”or "edge,"

ce "2-dimensional element"or "face," oo oo

~ There is a relation between unlike elements which we call |

"incidences this relation is symmetric _— if x is incident | .
with y then y is incident with x, The system satisfies the |

following axioms: | | »

oo (0) If an edge 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 |

(2) vertices. |

(b) faces. | a | | |



| | (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 edges,

| | (3b) Each face is incident with at least three edges.

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

vertices, thereis an edge incident with both faces
and both vertices. |

~ Comments:

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

same edge are called neighbors, and are sald to be contiguous,

© or adjoining to each other.

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

| ~~ three edges," then a special class of polyhedra 1s defined,

called trilinear polyhedra, oo
On u),. This axiom is not valld for non-convex polyhedra,

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

(3a), (3b), (4). This list does not yield a complete character |

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

“Topological? conditions must be added$ the system must be |

~~ comnected, simply connected, and orientable, and each face

| mist 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 importantto add to Steinitz® work [449] oo
| © in this respect, Yet these topological conditions are oo



essential. Thor rule oul such systens of faces, edges, and ’

| vertices as we may find in 2 palr of disconnected polyhedra, | | :

| or in a torus-shapel polyhedron, or in a polyhedral Klein |
bottle, or in a polyhedron with some ring-shaped faces, etc. .

Isomorphi sm. |

Polyhedron A is said to be isomorphic with polyhedron B if

a one-to-one correspondence can be established between: | | |

a. the vertices of A and the vertices of By |

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

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

such that the incidence relations betwoen elements are preserved. oo :
Even if polyhedron A is tumed "inside out" in the process of mapping .

it on polyhedron B, (that is, if the cyclic order of the faces sur- | ’
rounding each face is reversed), A and B are still considered to be | 3

isomorphic. In particular, affine mappings with negative determinant | | 5
| are permissible. Since the representation of a polvhedron described | B

in 4a of the preceding section (exhibiting the neighbors by name) lists | B
each face of the polyhedron and shows the identity of each of its neighe |

bors in cyclic order, each edge is completely identifiedby the two 3

faces which join to form it, and cach 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 ) | 5
(by a permutation of the given labels) that thelr representations in | .

the mamer of la are identical, | | | | %
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~ Jaqui surround ol. | |
Two polyhedra whose representations in the manner of paragraph | | | ]

| Ib above are identical will be called sgquistitreonnded, We shall ses in | ; ]
Chapter IV that equisurroundedness is a necessary but not sufficient |

| condition for isomorphism. | [ N

General Theorv. | i
Leonhard Buler (1707-1783) was born in Basel. He was a student | | : ]

of Johann Bernoulli and an associate of Bernoulli's two sons, Daniel | i
and Nicholas. He was a prolific writer and made significant contri | |
butions to almost every field of mathematics. He is called the founder | i

of the morphology of polyhedra, having discovered the famous fundamental [ ]
law for convex polyhedra: ]

VeL+F=2 Fo
where Vy, E, and Fy, are the numbers of vertices, edges, and faces of | ;

the polyhedron. Polyhedra which are not topological spheres alyays | L

ha 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 Euler characterw | -

| istic. The Buler characteristic of a polyhedron is intimately connected I
| with the topological nature of the polyhedron. For instance, a polyhedron h

which is a topological torus has Euler characteristic equal to zero. 2
(Imagine cutting the torus at one place and closing the ends, If this | =

- figure is then straightened out into a cylindrical shape 1t becomes a L.
convex polyhedron, with Euler characteristic equal to 2. Ie the cut I
was made along existing edges of the original polyhedron, then the o
cylinder has the same difference, vertices minus edges, but two more lL

| faces than the original polyhedron.) oo |
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One of the several proofs of Euler's theorem is as follows?
Consider the straight line projection of the polyhedron on a plane

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

remaining figure satisfies: :

VeEBE+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 added, EF and F are increasedby one, and V remains the

same, so the characteristic V - BE + I’ is unchanged. Finally the figure

consists ofa set of triangles, some of which 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 odze belonging to no other triangle, Choose any
boundary triangle and erase its outside edges. If it has only one, the

resulting figure has the same V, but both E and F are reduced 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 by1, and E by 2, leaving the

characteristic unchanged.

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: | |

VV =13, E=13, F=1, with V-E+F = 1, A

We conclude that the figure with which wo began had characteristic

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

V-E+F=2

! |



There are other roofs. sorte of which involve very different ideas.

The above proof was not flawlessly presented. Without a more careful |

elaboration of detalls, 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 which has characteristic equal to 1, or lead

to other difficulties, |

Steinitz® Theoran.

In a polyhedron satisfying axiom (4) every pair of vertices,

P and Q, which are each incident with both of two faces, a and B, are

joinedby an edge PQ which is incident with both o and B. We call such | |

a polyhedron regularly connected, paraphrasing a term introduced by
Steinitz, who defines a K-polyhedron as a regularly conmmected polyhedron
with Euler characteristic equal to 2. Steinitz’ theorem states that *
every K-polyhedron is realizable as a convex polyhedron. See 5] | |

pages 227-229. Steinitz' theorem is basically important to our works;

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

Splitting.

A polyhedron having +1 faces can be derived from one having F

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

| or partitions of faces; see Fig. 4. |

> {5ad ,0 |

Type I Type II Type III

| Fig. H. | | |

1566 Cele Polya [8] page 5L, exercise Oe
| | 10



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 .

form two faces while retaining the convexity of the figure. Steinitz [4]

page 192, proved the following theorem.

Diophantine Relations,

By axons (1b), (2b), and (3b), each face has as many different

neighbors as it has edges. No two of its edges can be incident with

the same neiehbor, hence the maximum number of edges for any face of

an F-hedron is F-1. Designating as fi. the mimber of k-gon faces in
a polyhedron, we can add up the faces and edges of the polyhedron and |

get the following relations:

fq + Ff # eoa * faq =F

3g “4 bE), % ooo °F (Fa1)fp 4 = OR

We also have Huler’s relation:

| VeE+F=2,

Since we are dealing with numbers of things, solutions (3,5), coe fry)

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 view; however, not every solution of this diophantine system

1s realizable as a convex polyhedron. BEach solution for which there is

at least one convex polyhedron defines a Tribe, a non-empty set of |



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

| the £ as successive digits, with 1, in the units position, we obtain |
a tribe identification number to which we will refer repeatedly below,

For clarification, a few examples are shown here? | |

~ polvhedron | tribe |

| ) tetrahedron ID
triangalar prisa 32
cube 60 |

| | hexagonal prism 2060 |
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Definition. | | B |

A polyhedron having exclusively trihedral vertices will be called |

a trilinear polyhedron. When there is no danger of confusion, just the .

word polyhedron will be nsed. Co :

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

in the theory of polyhedra having exclusively triangular faces, We will

deal only with tri-linear polyhedra,

ler®s Theorem. | oo

By Euler's theorem: |

. | V-E+F=2,

| Then, since each vertex has three edges leading to it, and since each
edge 1s shared by two vertices,we have, for tri-linear polyhedra?

| | 3 = 2E. |

Combining these relations we gets |

B= 3(F-2) | oo

v= 2(F-2).
The cube, for instance; is a tri-linear polyhedron with F= 6, E= 12,

and V = 8, | | oo

Splitting. oo |

i Partitions ofTypes I and II produce non-trilinear polyhedra.

Hence we must disallow all but Type III partitionsin the creation of
tri~linear polyhedra, Since a partition can never reduce the number of |

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

(Theorem 1) that any trilinear polyhedron can be obtained from the

| tetrahedron by partitions of Type III. However, it is considerably oC



easier to prove this consequence than to prove Steinitz’ entire theorem,
| so Wwe will give a new independent proof, First we must define the oo

inverse process to splitting. | |

| Merging, | | | |

~ We have been talking about creating polyhedra of F+l faces from
F-hedra by splitting faces, Consider the inverse process, which we will

call merging. In the sketch, Fig. 5, consider merging faces #1 and #2
by erasing their common edge, The result will be labelled face #1. |

— ~ Cm —~ _

112 ) oo B |
~—_ - ~ _-

) ly .
Fig. 5.

If we denote the edge count of face Jj before merging by ®55 and the

same after merging by SE we can make the following general remarks:
| oH =e, + 8, - h | a |

| e3 = ©, ~ 1 | |
ej = 8), - 1. |

Theorem 2, (Splitting Theorem) We can obtain any convex tri-linear

polyhedron by starting with the tetrahedron and making face partitions

of Type IIT (i,e., partitions in which the partition line does not pass
| through an existing vertex). | oo

| 15 - _ |



In order to prcve the splitting theorem,we first need a lemma,

Lemma, If,in atri-linear polvhedron, there are two triangles

incident with the same edge, the polyhedronis, in fact, . 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 triangles. Vertices C and D are already trihedral, and

vertices A and B need another line each,

ed

D |

Mg. 6,

Now consider faces a and By each of which is incident with both vertices
A and B, byaxiom (0) of the abstract definition of apolyhedron. Then )

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

and both faces, a and 8, Hence a and B must be triangular, which proves
the lemma.

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

theoremon splitting, We know that there is only one four-faced poly-

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

derivable from itself, by splittings whose numberis zero.

Using the method of mathematical induction, wo assume that all
trilinear F-hedra can be made from the tetrahedron bysplitting, and

we must prove that the same is true for the (M1)-hedra. For this

purpose,we divide the (P*1)-hedra into two classes -= those having |

some triangular faces, and those having none.

16 |



Case I. 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. a

and B.

| D

Y

RB |

A<<
oo

8 | B . |
| Fige 7¢ | |

Axiom (0). Edges 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 incidence relations of the elements not emphasized by

Fig. 7. |

Axiom (1a). 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 (1b). On one side of a merged edge, e.g. consisting of AB

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

and one afterwards. 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 occurif either

By Y, or 8 were triangles. However, by the lemma, this is not possible.



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

Belong to an arrangementwe call a "belt" containing three faces. A | |

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

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

| ”

SdAp A |
| R

| Fig, 8. |

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

vertices (P, pr, Q and Q°, for example); none of the three can be a

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

a belt with any third face, since a is a triangle,

Axiom (3a), After the merger, vertices B and C in the example are

eliminated, 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 affectedby the merger are a, B, VY,

and 0, 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 edge required by this axiom is, in the one case, the

composite edge ABD, and in the other, ACE. Faces ¥. and 6 have a common |

edge emanating from vertex A, which is unaffected by the merger. They

| 18



need not have, and indeed cannot have, any other, since face B cannot be

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

Case II, No Triangle. The only axioms which 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.

| % |

| > TT —~—
— §

Fig. 9. _

Axiom (3b). Fach of the four faces affectedby the mergerhas

edge~count greater than three, hence after the merger Y and 6 will

| have just one less than before and the merged face, a8, will have |

m+n 4, if @ and B had m and n, respectively. No edge-count will

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

mergers |

Axiom (2b). This 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 common, It must be that the two merged faces, a and B8,

are both neighborsof a third face, ¢, so that a, B, and ¢ form a belt

around the polyhedron, as defined above. HErasing the line common to }

faces a and B would result in the new face, 08, having two edges in

common with the base face, €. |

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

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

that in the decahedron of Fig. 11 there exist two belts, aBe and ade
+9
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Fig. 10. Fig. 11,

| What we want to be able to say is that even ina polyhedron not free

from belts we can find some edge to erase which will not resultin a

violation of axiom (2b).

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

two parts -- call them the ingide and the outsideof 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). Hence there must be at

least three faces inside. ]

| Fig. 12.

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

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

is simply connected), |

| | | 20



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 bell we start with B,

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

(For instance in Fig. 11, a, B, and ¢ can be considered to form the belt

B, and a, 8, and ¢ to form B'.) 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 B' and its inside. We note in

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

b-1 faces inside it. If we continue this processwe 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 two of them to merge, being |

sure that they do not form a belt with any one other face. :

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

polyhedra.

simultaneouslybe absent from a trilinear polyhedron.

Proof: Consider the relations below, where Ls still represents the |
number of Jj-gon faces ofa polyhedron: |

(1) fob £),% vee * fp =F | |

(2) 3, + UE), * woe F (F=1)fp, = 2B = 6(F-2)

In equation (2), 2i = 6(F-2) because of Euler's relations for tri- |

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



equation (2) from it, we gets |

wn = - = |(3) 3, + 2f) + fe (f,, + 2fg * ooo (F 7)fa_q) i2

or, since the £5 are all non-negative, we arrive at the inequality:
I os + = |(4) 3fy + 2f) + fo 12

which says that triangles, quadrilaterals, and pentagons cammot simul-

taneouslybe 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 consequenceswe 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 gets

2fy + £), = 0 ,

. This equation, taken together with

+ ff. = 6
| F3* I, * 1s

vields fq = es and so the system has exactly four solutions in none
| negative integers.

2 2 2

| 1 bo 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). |



Fig. 13. Fig. 14, |

The others cannot be drawn insucha way as to satisfy the axioms.

| This will follow from Theorems + and 5 which will be stated here and

proved later in this chapter in the section on Kirkman polyhedra,

Theovem Mo In a tri-linear F-hedron containing as base an |

Theorem 5. Jn an F-hedron having an (F-1)-gonal face, where F > I,

there can be no more than [#(F-1) trianeular faces (where [X] denotes
the greatest inteper contained in X).

Each of the three solutions to the diophantine system, 303, 222, and

. 141, contains an (F-1)~gon base, where F = 6, Hence, invoking Theorems 4

and 5 we haves? |

2 = fy 2

That is, since a pentagon is present, the number of triangles must be

| exactly two. This shows that the solutions 303 and 141 are not realizable
as convex tri-linear polyhedra. |

| Faces with Limited Hdpe.Count, |

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

none of which has more than, say, M edges. Let us define as the maximum |

edee-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—edge~count does not exceed a given number
M from the tetrahedron by successive splittings without using intermediate
polyhedra outside the subclass. It turned out, however, rather surpris- .

ingly, that such a derivation is not always possible. The following

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

| and M = 6, respectively, |

one face with no more than 5 sides, This statement is true for F — 11,

| |

:

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 + n - 4 sides. Let us also recall the

inequality (4) which goes over into the equation:

(5) 3, + 2f), + f= 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, | | p
First example. The regular dodecahedron has 12 pentagonal faces, |

| If any two adjacent faces of it are merged, a polygon with 5 + 5 « 4 faces,

Ny | |



that is, a hexagon results. 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.

Second example. The full page Fig. 15 shows one half of a poly-

hedron with 32 facesi the other half is identical and fits in with the

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

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

zation of this polyhedron is a *half-regular® or "Archimedean solid,

the "truncated icosahedron.” 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 situatedin 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+ 6 =U

sides, a heptagon or an octagon. We have here apolyhedron with 32

faces of the subclass having maximum edge~count = 6 which we cannot

deriveby 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



splitting one face,

splitting one face. | |

| Thus, each polyhedron of the subclass S can be commected with the
| tetrahedronby a chainof 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 hearens 8 and 9 by combining the ideas of the

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

tation seemsto be unavoidably long and fussy. Theorem 9 is essential

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

Chapter IV.

| Weconsiderthe so-called Kirkman polyhedra «- tri-linear polyhedra

| with at least one face of F-1 edges, where I is the number of faces in

| the polyhedron, In any Kirkman polyhedron, we chooss a face of F-1
| sides as the base; all other faces of the polyhedron are adjacent to |

~~ the base, We drawa net of the polyhedron (representation 1), on the |
| haca., Tn thie nat. the vartimos nat Sneddent with Fhe ho aa and +he odooe



adjacent to, nor identical with, the bass. I say that G is a tree, a

connected eraph containingno loop (no cycle). | Co |
Let e and v denote the number of edges and vertices belonging to G,

~ respectively. Recalling thatE and V are the numberof edges and vertices

in the entire polyhedron, we have: |
- e= E - 2(F-1), : | oo -

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

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

| v=V e (Fu1)

oo = 2(F-2) - (F-1) So |

| oo = Ful, oo oo |
Thus: | | |

| | v= eg %+ 1.
| It is well known that ina tree the number of vertices exceeds by |

. one the number of edges, An inductive proof of this fact pms sot
The simplest tree consists of a single node, has no edge, and so the

fact asserted is obvious for a tree wi th 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, Gis the

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

| v= e+ To

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

tree; G is connected. |



Let us digress for a moment and prove Theorems 4 and 5, stated above.

TheoremU4.Inatri-linear F-hedron containingas base an (F-1)=,

gonal face,at least two of theremaining facesaretriangular.

| Proof: We have seen that the graph, G, is a tree, a connected
graph that contains no cycles, It is enough to consider F > 4, Then

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

exclusively with trilinear 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. | QeleDe

oo

the greatest integer contained in X.

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. QsEe De

| Bruckner characterized the Kirkman polyhedra as having no '"Deckflache"
or crown faces. The "shape" of the tree Gy, i.e. the pattern of left tums

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

‘polyhedron, since thereis only one way to comnect the tree to the base

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

the tree is commected 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 oo



| tree has no edges leading to the base face, since all vertices are tri-

hedral. oo
Simply enclosinga tree in a circle issufficient to permit drawing

the entire net of its polyhedron. Tako for instance the tree and.

corresponding polyhedron shown in Fig. 16.

C5/ \

Cd No

f

| Fig. 16, |

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

in the tree G. Thus, there are five vertices and four edges in the tree

of the octahedron of Fig. 16.

Note the combinatorial 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 byKirkman, the numberof 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., More precisely, the Kirkman

polyhedron problem is essentiallythe dual of the polygon dissection |

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

5 |



an exposition on duality, see 8] page 53, exercises 3 and 4, and their |
solutions.) In Fig. 17 for example, drawing 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.

/ | 4
/ | / |

/ Sd

/ | ° / | | 7
| / / | | |

/ / . | ~
| 4 Fa
L/ /
| / /

oo Fig, 17.

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

mitting isomorphic dissections, was known to Euler. See 8] page 102, =
exercises 7, 8, and 9. Defining D,, = i, we have for n = 3,

LL = DoDh1 + Dabo Tooo Dp-1P2 |

| - 26101  In-10
2 4 Lh 5 °° noi

_ 2n-4) 3
| | (n-2)i(n-1)¢

onal 1
oT ( 2? Nel °

To show the connection between these numbersy D5 and the number of
(n+1)<hedra having an n-gon base, suppose the latter is called K(n+l)

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

| F= n+l,is understood. Bach of the K types has a symmetry group of

order Sy i=1, 2, 3, coo Ka The base in itself admits a group of

order 2n, the so-called dihedral group. Then, since edges of the base



are considered indistinguishable, we have!

; Do o= 28 + =i + evo + <0
ES ’K

or | |

D

on 4 5 |
i=1 “i

or

TD SY
2n K 1 2n

E 5
| i=1 71

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

inequality, is the harmonic mean of the S;, all of which are = 1, and

not all of which are equal to 1. |

Recalling that n = F-1, and defining L(n) as D /2n, we have the

following table, The numbers for F = 12 are Brickner's unverified |

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

See 2]. )
Fl 4 5 6 7 8 9 10 11 12 13 14 15 16

Liz 5 1g 3 8; 23 713 221 699% 2201 7429 247637

kl 111 3 4 12 27 8 228 731 2282 7531 (24312)

| The foregoing discussion was more intuitive than exhaustive (for

more details see [1] pages 50-55, 13] , and [16] ) 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.

33
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| | Fig. 18, |

Here M designates mirror image, or reflection in the vertical axis,

2, means clockwise rotation through J} degrees, and I means identity.

Hence the orders of these subgroups are Sq = 6, S,, = 2, and Sq = Pe
3 |

oo D,=2n I g== i2(1/6 + 1/2 + 1/2)
i=1 "i |

= 14, | .

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

types II and III) are shown in Fig. 19.
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Fig, 19,

fxplicit Formulae,

The Reverend Thomas P, 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's, on the subject of

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

going section. Kirkman developed a system of rather involved recursion

formulas involving fs (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, , = 1, and f= 2 ist
| F=8 4 Fb | |

5 2 - 2 y (F even)
F.7 BF?

2 ? g 2 4 | (F odd).
See [17]. : |



Enumeration. |

Professor Oswald Hermes and Dr. J. Max Brickner both worked on the oo
extensive enumerationof various subclasses of convex polyhedra, Their

work leap-frogged, each having occasion to correct the other’s results.
Bruckner'swork culminated in a book, Vieleckeund Viel flache, published

in 1900, [1]. Subsequently he published papers adding to his resulta. |
| | In particular,at the Congresso Tnternazionale dei Matematici in Bologna

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

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

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

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 +1 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

at least as many edges as any other face, ay = 30 means that there are
thirty tribes of 1i-hedra having at least one 10-gonal face. Generally,

| Pa and Ge | : |
refer to the set of all noni somorphic convex polyhedra with F faces,

| Im the Hand schriftenabteilung der Universitatsbibliothek Heidelberg,
under the label "Heid, Hs. 964 bis 981.% | |



», giving their number, and Ga the number of thelr tribes, whereas
Pr and Gp

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

TABLE 1

BRUCKNER'S NUMBERS FOR POLYHEDRA WITH MORE THAN TEN FACES |

Gy, = 30 PR, = 82 Gs = 88 *, = 731

Gy, = 51 PT, = 281 G14 = 154 Ps = 3452

G3, = 62 Py, = 508 6s = 223 Pi = uot

6, = Lp Pl, = 335 G14 = 224 | 8 = 16234 |

Gy q = 199 Py = 1250 Gy = 7% Pl, = 1302

ohm oe fer BTR Tm
¢, = 120 Pl, = 2260 Gy, = 140 Pl, = 2282

6), = 107 po = 2826 Gy), = 253 PL, = 12170

6, = 61 P= 13 G5, = 359 Pp, = 37030

Gy, = 1 PP, = 7h 6, = 18 Pl, = 178
6 6 |

SQ. = 22s B=
Gy = Lhd Pos = 7616 . ,

Gye = 339 Pie = L523

| a), = 17 PY, = 266

Gg = 350 Pl, = 24312



CHAPTER TTT

COMPUTATION



General Comments. |

I have written a computer program in the "Extended A gol" language

for the Burroughs B5000 computer 21]. 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 "equisurrounded” in Chapter I. Then |

it uses the pentahedra as inputs, partitioning thelr faces to form

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

original program was written to accommodate 1l-hedra. Then when Bruckner's

1928 paper [2] came to light, I modified the program enough to accommodate.
larger numbers of faces but of limited edge~count, Hencewe have a

complete enumeration of convex tri~linear polyhedra of up to 11 faces,

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

and 15, | |

Representation.

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

tation of the polyhedron is the one labelled 4a in Chapter I, namely a

11st of the neighboring faces of each face, in cyclic order, by name,

For comparing two polyhedra, however, 4b is used —. a list of the neigh

bors by edge-count rather than by name. To 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, retaining the

cyclic order, until the resulting word was numerically minimized. Then
these words, one for each face, were sorted to make one-to-one matching

less laborious a process, Two examples are shown in Fig. 20.



oo Lh. 455 |
Luly 1155
3434 3545
3434 3545
3434 34435

3435

| | Fig. 20. |

Splitting. | |

| 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 whichwe assure that all possible parti-.

tions are made will be described here. We do the following for each

| face of each input polvhedron. 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 1. This is referred to as cutting off one vertex.

| l 3

Fig. 21.

LO



Nextwe run a partition line from each edge to the second higher numbered

edge ~- e.g. from 1 te 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 i

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

\
N

\ /5 \ z
\

1

| Fig, 22. | -

V vertices, where V ranges from 1 up to [v/2], the greatest integer con-
tainedin 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 partitionas the previous one shown above,

ly 3

5 2

Fig, 23. :

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, |



Comparison. |

The procedure by which the polyhedra created by. the splitting -

process are checked for equivalencewill now be described. First, |

the tribe number for the newly created polyhedron is formedby 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 oo

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

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

polyhedron can be terminated immediatelyupon 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 "turned inside out" by

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

against the sot of polyhedra of the same tribe again, If it survives

this test without being rejected as equi surrounded tith 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. | |

Lz



Results,

Using the above programon the Stanford University Burroughs B5000 |
computer, consisting of a 16,384 word core memory, two drums, four tape

drives, two card readers, two printers, and a card punch, I created all
the tri-linear convex polyhedra of up to eleven faces. This took about

twelve hours of computer time. In comparing my results wlth those |

published byBruckner [1] enumeratedby another method, I found that we
agreed, one-for-one, up to the 10-hedra, which is as far as he went at

that time. In his 1928 paper 2] he claims to have found 1250 or 1251
1l-hedra, these two figures appearing in two different places in the

paper. My results showed only 1249 il-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 quitea bit on their enumeration

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

omission in Brickner's list of 10-hedra, fortunately in time to include

the correction in the publication [1]. | | |
Another example of a difference with Brickner’s results is in the

number of 12-.hedra with hexagonal base, He claims ri as against my 76,
and there is a provable omission on his part in this case, even without

reference to his manuscripts. The number of tribes of this class of

polyhedra is 14 according to Bruckner, whereas I have found 15, It is |

sufficient proof of thelr existence to draw a representative for each

tribe, as I have done in Fig. 24. |
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| In the secticn above called, “Kirkman polyhedra. Dissection of a

Polygon into Triangles,” we proved another error in Bruclmer®s results,

analytically rather than empirically.

Regarding the difference in the number of il-hedra, the net

difference of 1 between Brickner's 1250 and my 1249 polyhedra is a

~ composite of two errors in certaln subsets. Ior the number of 11-hedra

with an octagonal base face {two faces in the polyhedron not contiguous

with the base face) Brickner had 508 and T had 509. On the other hand,

Bruckner had 335 with a heptagonal base, whereas I had 333. These errors

are in opposite directions, making a net discrepancy of 1.

| As will be explained in Chapter Tv, Testing Isomorphism, the

criterion of eguisurrvoundedness 1s a necessary but not sufficient condi-

tion for isomorphism of two polyhedra, LF I had eonsistently found fewer

polyhedra than Bruckner then I would suspect that I had discarded some

equisurrounded polyhedra which were, in fact, non-isomorphic. But the

"fact is that, except in the last clied case of the preceding paragraph,

T consistently found wore polyhedra than Brickner.

For purposes of comparison with the hand-work of Brickner and

Hermes,I shall itewize wy specific results in Table 2 and repeat thelrs,

where they differ from mine.

Recall that Gstands for Gatibung, or tribe, and P for polyhedra.

The subscript shows the total nusber of faces, and the superscript shows

the number of faces not contiguous with the hase face. My results are

shown , Followed by Briickner's in parentheses wheres his differ from mine. |



TABLE 2 | |

SOME OF MY RESULTS COMPARED WITH THOSE OF BRUCKNER

0 | 0 |
Gyq = 30 Py 82

1 _ 1 _
Gy = 51 Pyy = 281

2 _ 2 _ |
Gy 4 62 PY) 509 (508)

3 = l 3 =
Gq = We Py 333 (335)

EN boo
Gy = 14 P,, = 4

Gy = 199 Py = 1249 (1250)

CS. = 15 (1) PS. = me (mm)
12 | 12 |

60 = 1 pd = 1 ( dodecahedron)15 10 rege @

6 _ 6 ne
Gy = 16 | Ply = 115

a! = 18 P7 = 184 (178)14 14

8 8 _

Gis = 17 Pls = 267 (266)

HS |



| CHAPTER IV

TESTING 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:

condition forisomorphism. |

The necessity is obvious, and the insufficiency is demonstrated by

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

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

| perturbation can be made which does not alter the "surroundings" 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 5S has

es Y

Se\&
| 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. In polyhedron S, the orientation of the two polar caps is

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

respect to the other, about the pole. |

48



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 found. The experimental |

evidence makes this seem unlikely since 1 found more of the higher

| polyhedra than Bruckner in some cases, and never less, 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 considerablymore time

consuming than the test for equi surround edness since face labels can be

interchanged in so many ways, in general. 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 1somorphi sm test only in a relatively small number of cases,

If two polyhedra, R and S, are isomorphic, their faces mist match |
with respect to certain properties, For instance, if face R, is to

| correspond to face Sy 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 oo



of the labels of the faces, but only permutations of like faces. The

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

example, 18] might become 2i41418..

~ We want 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 completely. First, the tribes of the two poly-

hedra must of course be the same. Secondly, they must be equisurrounded.

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

must have equisurrounded neighbors also, A decision to be made here 1s

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

neighbors, or just the total of same. |

Supposewe 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 properties. Assume that the correspondence, by properties, is as

shownn in thefollowing property list:

Polyhedron A Property PolyhedronB

(1,2) 1 (3,5)

 (4,6,7) 2 (1,2,4,7)

(3) 3 (6)

| (5,8) lb (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 have equal numbers of faces in the corres
ponding subsets, we 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 |

A, maps into face Be This changes the property list. Then further |

Du |



extensions of the face properties (e.g. neighbors’ neighbors) being |

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

This leads either toa contradiction, proof of isomorphism, or no

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

proved. Proof of isomorphism comes when the property list contains only

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

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

| Note that, regardless of whether two polyhedra are squisurround ed
in their original form, or when one is turned inside out, the labels |

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

For example, without relabeling the faceswe 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 #1,

Fig, 27.

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

above, showing two polyhedra, R and S, which are equisurrounded but not

isomorphic. Suppose we label the South Pole caps the same for the two |

| polyhedra, as shown in Fig, 28, The numbers outside the cap are the

labels of the adjoining faces -- the four hexagons around the equator, oo



15 |

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 S. For this arrangement, the neighbors"

edge-counts, listed under “Surroundings,” and the neighbors® labels

are shown in Table 3.

18 | <3 2> | 16 15 —1 2 | 17

| — I | FEE

RR | S

| Fig. 29, North Poles.
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TABLE 3

| COMPUTER REPRESENTATION OF TWO SPECIAL 13-HEDRA |

Face Surroundings 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

Uy 666 6 13 14 | 6 13 14

5 366366 1 8 9 2 10 7 i 8 9 2 10 7

6 I" 3 12 13 4 14 11 3 12 13 4 14 11

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

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

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

10 oo" 2 9 16 15 7 5 2 9 17 16 7 5

11 " 3 6 14 18 15 12 3 6 14 18 15 12
12 " 3 11 15 16 13 6 3 11 15 16 13 6

13 I ho 6 12 16 17 14 ho 6 12 16 17 14

5 W Lh 13 17 18 11 6 Lh 13 17 18 11 6

15 666666 7 10 16 12 11 18 7 16 12 11 18 8

16 "oo 9 17 13 12 15 10 7 10 17 13 12 15 )

17 " 8 18 14 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, we have to permmute the labels on the faces within

the subsets: (1,2,3,4)35 (5,6); (7:8,00413,14)5 and (15,16,17,18). There |
are 24,2,40320.24 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

03



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. | |

Sh
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APPENDIX |



Explanation of Appendix, |

The appendix consists of two parts -- the listing of the computer

program in Burroughs B5000 Extended Algol, followed by the enumeration

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

output it was necessaryto code the list of polyhedra rather cryptically.

A word of explanation is in order, Maximum edge-count is abbreviatedMEC.

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, Bach 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 G 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 1l-hedra on

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

| TABLE 4 | |

| FIRST 11.HEDRON .

Face Number Identification of Neighbors
Number of Sides in Clockwise Order

1 3 4» 3869 10 11 2

2 | 8 10 96 5341 11

3 5 bh 2581

i) | 3 312

5 5 78326

6 6 752918 |

7 3 856 |

8 5 | 76135 |

9 h 10 1 62 |
10 ly 9211 1

11 3 10 2 1
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COMPUTER PROGRAM



st ov 8 oo STANFORD BS50U00 ALGOL == 7/23/64 VERSION 210/64 |
BEGIN CUMMENT Do Wwe GRACE BIN 141% I s

EXToe 4425) POLYHEDRON PARTITIUNING PROBLEM .
THINGS TU REMEMBER TC CHANGE REFQRE HUNNING .

THE DATA CARD CONTAINING Fr PMAXe Io MSs AND ML, : .
THE OGMAX ASSIGNMENT STATEMENT == THLE FIRST EXECUTED STATEMENT, 3. :

LABEL Ble 32» B83» BAr B5s BGs Bs B8»r BY» 810, FINALEND, GENESIS, ILONP,, |
MSMT, MLMT», MS2ER0» MLLEROs, PUK», RESIART, READALL, STARTS .

SWITCH SW6 ¢ Bi», H2, 33» H4s RS» H6», B7» BH, BS» B10) .
BOOLEAN BUNLIU, BUOLSJ o
INTEGER Al, ARs A3, AL, AD, Ags AT» AB» AS» A100» ALF» BAD, BAMs CNTL» .

DEL, UIM, Fs FREQ Gs GMAX, Ie Je JUEs Kp LIXDs LIXM» MCHs MLse MSs, |
Ne PATJUSs PATUTSs PMAX, PRMINDEXA, WINUDLX, Ss» SAM, SIXU» SIXMy To» e |

Tlie TUICOUNTS Us Ve VMs VMAX, wr Xe Yo U3 .

NEAL ARRAY CUUNTILO$10), DLLSAVE[QS$11), DELVALO211),FREQLIOI1,08700), e

FREWSLO081022), MATCHIO32001s PLOI10l» PRM[O19), QLO211]),s ; |
QLLO01229,0810),05708125,0:40),QL0D[Us14s 0310132-,0S000812, 0310%131)3., |

SAVE ARRAY INQLU11)s PATLOS1ys 01161, QAI[OS311s 0311); .
ALPHA ARKAY CHAR[03157; | | .

PILE LP(2,15)s PEIL 2C15,15,SAVE 099)s GLUFILIL 2C151528SAVE 099)» .

GSUFIL 2C1» 15s SAVE 099); | | . |

FORMAT FMTL("FACE J =",I3»"NUT FOUND AS NABUR IN FACE WORD ",2A6)} o
FORMAT FMI2("IRIBL ",» 11Al)} ) ‘ |

FORMAT FMI4g ("START TU MAKE ®,13,"<HEORA FROM ", 13, "=HEQRAM); ‘

FORMAT FMTO6(X12, 11, X16 122 X11» [2s X6s 10CALs, "=", Al, X2) ) } Ce
FORMAT FMTO(XKSs "ELAPSED EXECUTION TIME 18s F8.25 ® MINUTES, RESTART PA, |
RAMETER 1 IS NOW"™» [4s "."); : .
FORMAT FMTL0(XSs "L PULY NO, FOLLOWED BY JTS QLD-M™s14,%X2» 11CA62X1))3.
FORMAT FMT11(XS, "S FUOLY NO, FOLLOWED BY 11S QSDo™sJlleX2s 11CA62X1))3

FORMAT FMT12(XS» "PERMUTE RIGHT NUMBER UF SIDES FACE CLOCKWISE
NETGHBORS (IDs NOW)=(NQ, UF SIDES) NUTELS #£=10, @8=11,")} .
FURMAT FMTL13CXS, "POLY", Ia, o FACEMs [2 ™ WITH V =", 125, " AND § =v, ,

13, ", RESTART PARAMETERS F, PMAX, Is MSs AND ML ARE™,13»14,14515515)}.
FORMAT FMT1IS5C(/"EXECUTION TIME EXCLUSIVE UF COUMPLLATION WAS ",F9,2, .

" MINUTES") .

FORMAT FMT16C"RESTART USING PARAMETERS F =",]32% PMAX ="5]4, m I =w, ,

| I4, ™ MS ="p [Ss " AND ML =", [5)} | .

PORMAT FMTL/7("PFIL MESSED UP. I =", I4, * NOT EQUAL TU PLQ) 3",14)3 .
FORMAT FMTO1CIS»s X1,53A1)) | ‘
FORMAT FMTQ2(X99» 13s Ihr Yhs 15, 15); | o

PROCEDURE PARTITIUN 3 .
BEGIN Ce

| LABEL EHKi» ENDPART, ENDB, END10. END11s BIGT, STNEXTS Ce

Fe Veg J CUMMENT T = SUBSCRIPT OF TERMINAL NABORBUT NOT MOU N, 3
COMMENT SS = SURBSCRIPT OF STARTING NABORK. AND V 2 NO. VERTS CUT OFF}.
FOR Y « 1 STEP { UNTIL F DO | .

BEGIN JOE ¢ PATL(Y»01; .
COFOR 2 € QO STEP 1 UNTIL JOE DC uwaT(Yeld) ¢ PAT(Y»s213 | "

ENO COMMENT NOW MAKE COURRECTIUNS TO QAT CAUSED BY PARTITIONS 3 o
| QATLGP0) € VV + 25 COMMENT NEW FACE HAS V + 2 EDGES. } o

GAT [Lsl) ¢ JJ | R

FOR £4 ¢ 0 STEP 1 UNTIL.Vv DO QAT[(GsZ+2) ¢ PAT[JsZ + S13 | .
BAM ¢ y = 2} o

JOE. ¢ QAT [Js 0) ¢ N = BAM} «



COMMENT CUT FACE HAS N=V4+2 EDGES, Ce
LF nN «1 THEN GO TO 8lgT; | . |

BAT Ld S + 1) ¢ G3 CUMMENT THE FIRST § NABURS ARE UNCHANGLD .

FUR £ « 5 + 2 STEP 1 UNTIL JOE DU QAT [Js 2] ¢ PAT [Js BAM+ 21} ;
GO TU STNEXTS® | | | | .

COMMENT GO AHEAD AND ADJUST NABORS § AND YT NEXT. ; .
BIGTs CUMMENT HIGT: } - .

QAT LJs 1) € G3 | .

| BAM € (T MGD WN) = 23 | | oo ol
FOR £4 « 2 STEP { UNTIL JUF 00 QAT [Je £1 ¢ PAT [Jr BAM + £21] .
COMMENT NEw FACE, Gr REPLACED ALL NABUKS OF CUT FACE ENTRE SS AND T.3.
STNEXT: CUMMENT | STWEXTt 3 I ’

PATJUS « PAT [Jr S13 .

CUMMENT PATJS = NABQR, NUMBER S OF FACE J. 7 | .
JOE « PAT [PATJYS» 013 | .

WAT tPATJS, UJ & JOE + {3} . |
FOR £ « 1 STEP 1 UNTIL JOF 00 IF QAT [PATJS, 2] = J THEN °
BEGIN FOR YeJUE STEP =1 UNTIL £4 DU QATIPATJIS,»Y+11e¢QAT(PATJS,Y]S .

GU TU ENDLLS | .
END; | .

END11t COMMENT ENDIL ES .

WAT LPATJS, 21 ¢ G3 | | .

COMMENT  WATLPATJUS,Q) = CIMENSICON OF NABOR SS. NOTICE THAT
T MAY BE BIGGER THAN N BECAUSE OF THE WRAP=ARQUND FEATURE.} .
PATJUl « PAT [Js T13 CUMMENT PATUT = NABQOK NUMBER T OF FACE Jo Joo
JOE ¢ PAT {[PATJY, 0) CUMMENT OIMENSIUN OF NABOR T. ) .

WAT LPATJTs Q) ¢ JOE + 13 .
FUR £ ¢ 1 STEP 1 UNTIL JUE 00 IF WAT [PATUTs 2) = J THEN .

BEGIN FOR Y ¢ JUE « 1 STEP = 1 UNTIL £4 U0 QAT [PATJYT, Y + 2] ¢ .

CC QATLPATJUTs Y + 113 | Ce
GU TU END1OS .

END s

ENDIVE CUMMENT ENDLIOS 3 .

WAT LPAYJT», Z + 1] ¢ G;  cOMMENT EODGE/COUNT QF NEIGHBUR To. ) .
FUR £4 ¢ 2 STEP 1 UNTIL V DO .
BEGIN UY « PAT [Js SS + 7 = 113; .

. CUMMENT U = ID OF NABQR KO. S+Z=1UF FACE J, } .
CUMMENT THAT Ise WE DO THIS FOR NABOR NOs S412 S+2se00T=1, J ’

FUR Y & 1 STEF 1 UNTIL QAT (us 03 OU IF QAT (Us YI = J THEN .
oo BEGIW WAT LUs Y) ¢ G3 GO TO ENDBS ENDS .

BAU ¢ QAT [Us YI ; .

ERRTS WRITE (LP. FMT1, Jr BAD o [4 Yt 201, BAD o [24 ¢ 241) .

ENUG J END; COMMENT oo END8Y 3,
ENDPARTS ENDJ CNMMENT END QF PROCEDURE PARTITION. | ENODPARTYIS,

. PROCEDURE ISUCHECHK; .

BEGIN r .

LABEL CANUN, £35 Eds, ES» £6» £7» £8, EY ELO0,ENDISOLENDS, FILLQSD, .
Ldsr Las LS» L62» L772» LB, LY» L100» MAREPRM, PICKPRM» STARTPHRM,SURTS.,

SWITUH SW2 ¢ L3, Las Ls, 6s L7s LBs LY» L103 .
SWITOUH SW7 ¢ £3, bg, ESs Fés E77» EBs EY £10) 0
FORMAT FMT14 (*TCITCOUNT ERROR™s2 [2s X22 19 (12, X1))} | .

HOOLLIU ¢ FALSE | .

CLIX € (ML+1) DIV 923 .

| LIXM ¢ ((ML+1) MCD 92) x (13 | | ;
SIXY ¢ (MS+1) DIV 923 ‘
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SIXM & ((MS+1) MCU 92)x 113 | .
FOR £4 &« 3 STEP 1 UNTIL F DO COUNT [21 ¢ 03 | . |
FOR £4 « 1 STEP § UNTIL G6 00 COMMENT FOR EACH FACE. } ‘
BEGIN DIM ¢ QAT [Z, 03; ‘

CUUNT (DIM) « COUNT [OIM) + 1} } . |
END 3 | .
TOTCUUNT « 03 ) |
FOR £4 ¢ 3 STEP { UNTIL F DO TUTCOUNT « TOTCOUNT ¢ COUNT (41) .
IF TUTCOUNT = ¢ THEN GO 10 CANONS 0
WRITE (LPs FMT14s TOTCOUNTs FOR 2 & 1 STEP 1 UNTIL 15 DO COUNT [21)). |
CANONS COMMENT CANONS 3 , |
CNTL & CUUNTLFI 4 COUNT[F=11l; ; |
COMMENT NCW WE FURM ALL POSSIBLE PERMUTATIONS OF THE NABURS EDGE=~ , |

COUNTS AND PLCK THE NUMERICALLY SMALLEST FOR CUR CANUNICAL FORM, 3 |
STARTRPRME COMMENT | STARTPRMI .

FOR £ & 1 STEP § UNTIL G NG CUMMENT FOR EACH FACE. 3 "

BEGIN DIM ¢ WAT [Zs 013 .
" OPRMINDEX ¢ DIM = 13 E | .

[+ BOULTIO THEN GO TO Sw? (0OImM = 237 COMMENY E3p seer E10, 3 "
ALO & QAT L[QAT [2s 101, 01} 0

AY ¢« WAT (QAT [2s 932 013 | | 0

AG ¢ GAT LOAT [2, 21s 017 oo ‘
Al ¢« WAT LQAT {2s 71s 01; .

AG « QAT [QAT (2, 61s 013; | .

CAD & WAT [WAT [Zs 51 013 | o

Ad & QAT LQAT [Ze 4)r 015 Ce
Ad « QAT LQAT [2s 3)» 013 | . .

AZ & WAT [(QAT {(/Z» 2)» 013 | ©.

Al « QAT [QAT [2 11» 01; | I.

GU TU MAKLPRM3 | o

£103 A110 + QA} [QA [Zs DIM = 91s 0d} »
EYE AF ¢ WAT [WAT LZs DIM = 8), 01) Ce

EBs AY ¢ QAT [QAT LZ» DIM = 71s 013 | | "

Ect AY « QAT [QAT LZ» DIM = 61s 013 | | .

E6t AS « QAT [QAT [Z» NIM = S)s 013 | .

EDt AS ¢ QAT [QAT (Zs NIM = 41s 01); | .
£4: A4 ¢ WAY [QAT (Zr, DIM = 315 01; "

E38 AJ & QAT [WAT [Zr DIM = 21s 01} | | ;
AZ « GAT [WAT {Z, UIM «» 11s OJ) : .
Al « QAT (WAT (72, OIMY, 015 no °
DELSAVE [£4] ¢ DELTA [215 | | .
CUMMENT MUST SaVt THE DELTAS AWHILE DOING INSIDE=QUT CHECK. =~ 3
MAKEPRM: CUMMENT |  MAKEPKMS3 Co,

GU TU Sw2 [DIV = 21; | 5

L1os COMMENT | | . L10¢} Ce
PRM [0] « O & A10 (8 8 44 § 4) & AY [12 t 44 3 '4) & A8 (16 3 44
I 4) & A? [P20 3 44 3 47 8 AS [24 8 44 3 43 & AS [28 + 44 8 4) &

CO A4L132 1 44 1 4) R OA3[36 § 44 FY 4) 4A2(40¢ 40 34) & All4436833);5,
PRM (1) « 0 & AL [4d 2 44 2 4) & ALO [12 t 44 32 4] & A9 [16 ¢ 44
3 4) 4&4 AY (20 v 44 5 471 & AT? [24 8 44% 4) & A6 [28 tt 44 + 4) °

AD(32 ¢ 443 4) 4 AO[36 + 44 t 4) & AJL40 3 44 14) & A2(4434434)).,

PRM [21 ¢ 0 & 4&2 {8 ¢ a4 ¢ 43 & AY [12 ¢ 44 3 4) & AYO (16 8 4g

T 4) & A9 [20 rx 44 3: 47 KR AB [24 % 44 § 4) 8&8 AV [28 8 44 : 4) g 0

AOL32 t 48 ¢ 4) & AB[36 : 44 8 4) & ALTHO % 44 $4) & A3[44%a403,
PRM [3) « OU 8% A3 [8 3 44 3 4)& a2 [12 % 44 5 a) & Al L16 ¢ 44 0



I 4) & ALO 20 t 44 3 4] 8 A9 [24 3 44 1 4) & A8 [24 t 44 tt 4) .
BR A7[32 t 44 14) & AslL36 ¢ 448 4] & ASC40 tt 44 14) & A4[44t4484)5,
PRM (4) « OU & A4 [8 ¢ g4 3 4) & A3 [12 ¢ 443 a4) & A2 [16 tt 44 .

| bo4) % AL [20 Vv 44 3 4) % AL10 [24 ! 44 3 4) & A9 [28 1 44 tt 4) .
& AB(32 44 $4) 8 A7{36 1 44% 4) & A6(40 3 44 34) & AS[4d4t4434);,

PRM (5) « 0 & AS [€ 1 44 3 4) & A4 (12 1 44 3 4) & A3 [16 + 44

}o4) & A? [20 3 44 3 4 kK AL [24 8 44 3 4) & A100 [28 tv 44 ¢ 4) .
4 A9L32 % 44 4) KR OABL6 1 44 4) & AT[403 44 24) KX AG[u4ta43y]s,
PHM [6] & 0 & As [C ¢ gu 2 4] & AS (12 § 44 3 4) & A4 [16 ¢ 44 .
C4) & A3 (20% a4 x 43 §&§ AY [24 tt 44 3 4] & Ay [28 3 44 2 4) .
& A10032% 44 841 & A9(36 ¢ 44% 4) § AB(40 ¢ 44 2:4) & Ar(ad4sd448t4ls,

PRM [7) ¢ O & A7 (8 + 44 t 43 & A6 [12 ¢ 44 1 4) & AS (16 ¢ 44 .

Cb 41 4 AG [20% 4h 0s 41 R&R AZ [24 % 44 3 4) & AR (28 8 44 3 4) &¢

Al (32% 44 34) 8 A10[36% 44% 4)& AYL40 + 44 t4)& AB[4ar4434);

PM (8) « 0 & A8 (8 ¢ 44 2 4) « AZ [12 1-44 3 4) & AG (16 t 44 o
$4) & Ab (20 % 44 3 473 8 AL [24 tt 44 3 4) & AY [28 ¢ 44 3 4) zr

AZ [32% 44 34) a Al [36% 443 4] & ALO0408 44 24) & A9[4434434)3

PRM [9] « 0 8&8 A9 [8.1 44 ¢ 4) & AB L12 t 44 3 4) & A7 (16 + 44 .

PA) & AG (20 vY 44 3 47 kK AS [24 ft 44 t 43 & A4 [28 Ft 44 3 41 R
A3 [32% 44 4) xX A2 [36% 443 4) & Al [40% 44 ta) & A1Ql44t4414)5 ,
GU TU PICKPRMIJ . |

LYS COMMENT | L933 .

PRM [01 ¢ O & A9 (12 ¢ 44 8 4) & AB [16 t 44 % 4) & A7 (20 3 44a
P04) & A6 [24 % 44 1 4) 8 AS [28 % 44 3% 4) & AA [32 3 44 1 4) rR,
A3 [36 5 44 3 41 & A2 40 t 44 2 4) & Al (44 3 44 3 413 ;
Prem [1] ¢ 0 & AY [12 ¢t 44.8% 4) & A9 [16 8 44 3 4) & A8 [20 ¢ 44

P41 & A (24t+ 44 3 41 & A6 [28 ¢ 44 tt 4) & AS [32 ¢ 44 ¢ 4) &

Ad [36 ¢ 44 3 471 & A3 [40 §t 44 t 4) & A2 [44 tt 44 3 4113 Ce
PRM (2) « 0 & A2 [12 ¢ 44 ¢ 4) & AY (16 ¢ 44 3 4) & A9 (20 ¢ 44

3 41 & AB [24 tt 44 3 431 kK A7 [28 § 44 3 4) & AS [32 2 44 3 41 2
AS [361 44 3 4) R A4 [40 3 44 3 4) & AJ [443 44 3 4)) ‘
PRM (3) « OU & A3 {12 ¢ 44 ¢t 4] & A2 {16 3 44 1 4) & AL [20 ¢ 44
P41 & AY [24 3 44 + 4) & AB (28 tv 44 2 4) & A7 (32 % 44 F 4) g

AG [36 1 44 tt 43 & AS (40 t 44 1 4) & A4 [44 8 44 t 0) ’.
PRM [4] ¢ O & A4 [12 3 44 2 4) & A3 [16 + 44 1 4) ¥ A2 {20 ¢ 44

$4) & Al [24 3 44 t 43 & A9 [28 % 44 3 4) & A8 [32 1 44 2 4) &
Af [36 3 44 54) & A6 (40 ¢ 44 8 4) & AS [44 ¢ 44 3 41) "o

PRM (5)€ 0 & AS [12 % 44 2 4) & A4 [16 ¢ 44 2 4] & AJ [20 ¢ 44
34)& A2 [24 % 44 1.471 4 Al [28 1 44 3 4) 8 A9 [32 F 44 2 4) rR
AB [36 3 44 3 4) & A7 [40 } 44 2 4) & A6 [44.3 44 2 413 .
PRM (6) ¢°0 8&8 Ad (12% 44 3 4) & AS [16 3 44¢ 4) & A4 [20 2 44

P41 & A3 [24 8 44 1 47-8 A2 [28 % 44 3 4) 8 Af [32% 44 3% 4) 8
AY [36 ¢ 44 t 4) & AB [40 3 441 4) 8% A7 [44 t 44 1 41) .

PRM (7) ¢ O & A7 (12 ¢ 44 3 #4) & A6 [16 ¢t 44 1 4) & AS [20 t 44

$4) & A4 (24¢ 44 3 471 x A3 [28 ¢ 44 1 4} § A2 (32 i 44 3 4) 3
| Al (36 ¢ 44 ¢ 4) & A9 40 ¢ 44 ¢ 4) & A8 [44 8 44 3 41) .

PRM (8) ¢ 0 8 A8 [12 t 44 3 4) & Af [16 t 44 3 4) & A6 (20 ¢ 44

i 41 & Ab [24 t 44 ¢ 4) 2 AG [28 8 44 3 4) RX Ad [32 ¢ 44 % 4)gz
A2 [36 © 44 ¢ 4) & AL [40 3 44 3 4] & A9 [44t 44 tt 413 EE
GU TU PICKPRM) ‘
Lod CUMMEN] L813 0

PRM (0) ¢ O RB A8 [1A 8 44 3 4) & A7 [20 ¢ 44 ¢ 41 8 A6 [24 3 44
$4) K AS (28 8 44t 47 8 A4 [32 + 44 3 4) R&R A} (36 44 3 4) g ’

| A2 [40 ¢ 44 3% 4) & Al [44 ¢ 44 3 41) | .
PM (1) ¢ 0 & AY [16 8 44 8 4) & AB [20 ¢ 44 ¢ 4) & A7 [24 2 44g



Pod) ow AG [24 Fal or 4 Fn AS [32 Fo oa4 op 4d 4 AG [36 2 L443) os,
Ad (40 46 5 4] & A? rad o44 3 Oj; .

PRM (2) « 0 & A2 [16h + Gn 3 4] & AL [20 ¢ 44 ¢ 471 4 AB [24.3 44,

PAY & AT L280 vo oan zo ody 8 AG L232 0 44 3 4) 4 AS [36 ¢ 44 1 4] 2,
AG TAQ 1 44 3 41 KR OA3 pan 3 a4 3 4] ,
PRM [3) « O & AJ [18 ¢ an 5 4) 6 A2 [20 ¢ 44 s 43 & Al (24 tv 44

iP 4) % As (28 ff q4 rr 41 x AF [32 8 44 3 41 3 A6 (36 + 44a 2 43 R .

AD [40 §& 44 tv 4) KX AH ran 5 a4 8 45} .
PHM [4] « O & AG [1a t 84 + 41 & AJ (20 ¢ #4 2 4) & A2 [24 t 44

t4) & AL (28 a4 oz 41 & AB (32 Ft 44 3 4) & AT [36 FV 44 FP 43 R00,

AG [40 5 44 2 41 & AS [44 Fo 44 2 4} Py
| PM (95) « U & AS [1A § G06 ¢ 4) & A4 [20 8 44 3 4) & AJ (24 1 44 0

Poa) 4 AZ [28 ¢ an rx Ay 4 AL [32 0% 44 3 4) XO AS [36% 44 4T rR
AC [40 3 44 3 43 X AG [44 3 44 2 4717 o
PRM [6] « UO & A6 [16 V au tt 4) & AS {20 8 44 tt 4) K A4 (24 tt 4g .

P4) % A3 [28 2 a4 or 4 RK OA2 (32 0% 44 1 4) KA AL (36 % 44 3 4) 2,

AM [40 3 44 + 4) & Af [44 Fv a4 tv 417 .

PRM (7) « 0 & A7 (16 + 44 @ 41 & A6 [20 t 44 & 4) & AS (24 + 44
U4) & Ad [28 % 44g + 4) & AZ [32 ! 44 4 4) 8 AZ [36 ¢ 44 0% 4) 8

AL T4Q tv 44 3 4] R AB 44 8 a4 ¢ 43 Co,
GU TO PICKPRMI o

73 COMMENT L737 .

PRM [0) « O & A7 [20 ¢ 44 32 4) & Ao [24 ts 44 3 4) & AS [28 3 ay

| 4) & A4 (32 v 44 1 43 x A3 [36 3% 44 3 43 8 AY [40 1 44 8 4 gr .
Al [44 tt 44 + 413 .

PRM (11 « O K Al 120 ¢ 44 3 4)& Af [24 ¢ 44 3 4) 8&8 A6 (28 3 44

P04) & AS (32 0% 44 3 47 & AL [36% 44 vy 4) ¥§ AZ [40 3% 44 F 43) 8,

AZ2 [44 3 44 ¢ 473 . .

PRM [2] « 0 & A2 [20 t 44 + 43 & AY} (24 1 4&4 3 4) & A7 (28 3 44 .

1A] KX AG [32 ' 44 1 4) gk AS [36 3 44 1 4) & AA (40 t 44 2 4) g
A3 [44 3 44 1 41; °

PRM [3] « O & A3 [20 t 44 3 4) & A2 (24 8 44 3 4) & Ay [28 ¢ 44

$4) X A7 L32 Fr 44 ¢ 47 kk A6 [36 2 44 2 4) K& AS [40 tt 44 ¢ 4] 2 0,

Ad [44 + 44 § 87; 0

PRM (#4) « OO & Aa [20 3% 44 3% 4) & A3 {24 tv 44 3 4) 8% A2 [2H tt 4y ‘

t 41 & AL [372 ¢ 44 + 43 8 A? [36 ¢ 44 3 4) RR A8 [40 ¢ 44 % 43 2» .

Ab (44 tt 44 3 431 ,

PRM [(95) « 0 & AS [20 t 44 ¢ 4) & AH [24 t 44 ¢ 4) & A3 (28 ¢ 44

t4]% A2 (32 3 44 woody gg AY [36 44 1 4) & A7 [40 FP 44 1 43 x
AG [44 3 44 1 47]; .

PRM [6] ¢« U & As [20 1 4a F 4) & AS {24 ¢ 44 2 4) & AG (28 + 44

| $ 4) & AI (32 + 44 3 47 8 A2 [36 3 44 3 4) & AY [40 3 44 3 43) 1 e
Alf (44 3 44 + 41; Ce

au TU PICKPFRM} °

L6H COMMENT | -  Lé6E; .
PHM [OJ « OO & pA [24 ¢ 84 ¢ 4) & AS [28 ¢ 44 8 4) & A4 [32 3 4a

$4) 8%A3 [36 Fv a4 1 4) &R A2 [40 8 44 1 4) & Al [84 3 44 1 4); ‘

PRM {1} « U & Ay [24 %Y 40 3 4) & AG [28 3+ 44 ¢ 4) & AS [32 tt 4p .

2 41 & AL (36 Fr 44 ¢ 43 & AZ (40 v 44 3 oa) KR OAZ [44 x 44% 4733 o
PRM (2) « O & Ap [24 ¢ 44 t+ 4) & Al [28 ¢ 44 3 4] & AH [32 + 4a

to4) & AS (36 % 4d 3 41 x A4 (uO 3 44 2 4) 4 A3 [44% 44 0% 4); .
PRM [3] ¢« 0 & AJ [24 ¢ 44 3 4) & A2 [28 3 44 3 4) & Ay [32 + 44 .

: 41 & Ao (36 t 44 3 471 & AS [40 44 3 4) & A4 (44 2 44 F473; .
PRM [4] « 0 & Aa [24 t a4 + 4) & A3 [28 + 44 2 4) 4 AZ [32 ¢ 44

$4) & AY [36 8 44 ody 8 AA [40 F448 3 4) & AS [d4 2 44 3 4} .
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PRM (5) « 0 & AS (24 t 44 3% 4) & A4 [28 ¢ a4 3 4) & A3 [32 ¢ 44
$4) % A2 (36 ¢ 44 + 4) & AL [40 ¢ 44 3 4) A A8 [44 2 44 2 4); .
GU TU PICKPRM} .

L958 COMMENT L514; .
PRM [VU] « UO & AS [28 tv a4 ¢ 4) & A4 [32 tv 44 ¢ 4) & A3 [36 t 44 .

$4) & A2 {40 Y 44 3 47 & AL [44% 44 3 413 - .

PHM [1)« U & AQ [28 ¢ 4a 3 4) & AS (32 ts 44 3 4) & A4 [36 tt 44
P04) & A3 Lao + 44 3 43) & A2 {44 3 44 3 4}; | .
PRM [2] ¢ OU & A? [28 t 44 + 4) 4 Al (32 ¢ 44 3 4) & AS [36 tt 44 .

$4) & Ad [a0 tr 44 ro o4y & AI [44 3 44 tt 4] ‘
PKM [3] « O & A3 [#8 8 44 4% 4) & A2 [32 ¢ 44 3% 4) & AY [36 44

Poa) 4 AB La0 ro ah ot 47 R AA Last 44 1 43 .
PRM [4] « 0 & Ag [23 tt #44 ¢ 4) & A3 [32 + 44 2 4) & A2 [36 ¢ 44

po4) & AY LaQ 3 a4 3 4)8&8 AS [441 44 3% 4); a
GU TO PICKPRM} 0

Lat COMMENT Las; ’

PRM (0) « UO & AL4 [32 ¢ a4 8 4) & A3 [36 t+ a4 3» 4) & A2 [(4Q 4a

P41) & Atl [a4 ft 4b 0s 4; ‘

PRM [14 ¢ VU & AL (32 ¢ 44 ¢ 4) & A4 (36 ¢ 44 3 47 X% A3 (40 ¢ 44

P41 & A2 Lag ov ond oy 43 ‘
PRM [2] « 0 % A2 [32 ¢ a4 tv 4) & Al [36 3 44 3% 4) & AG (40 2 4g

doa) & AZ [44 2 #4 0 473; | .
PRM [31 « OO & A3 (32 ¢ 44 8 4) & A2 (36 ¢ 44 8 4) & Ay (40 ¢ usp

P04) & A4 (a4 2 a4 1 47%; | .

GU TU PICKPRM} 5

3% CUMMEN] L311) .
PRM [0] ¢« 0 & A3 [36 ¢ a4 3 43 & A2 (40 1 44 v-4) & Al {(A414414);,

PHM [1] ¢ 0 & AY (36 ¢ 44 8 4) & A3 (40 3 44 t 4] & A2 (adt44:34)3,
PRM (21 « 0 & A2 [36 3% 44 % 4) & Al (40 ¢ 44 3 4) & A3 [44834410433
GU TU PICKPRMS .

CC PLCKPRM: CUMMENT PICKPHMi} .
ocLTA [21 ¢ 03 .

FUR Y « 1 STEP1 UNTIL PRMINDEX DQ CUMMENT PRMINDEX=QAT(L»01=1,}.

If PRMLY) < PRMIDELTACLZI)THEN UDELTA[Z) « Y3 .
CUMMENT RECALL THAT Wg SET DELTA TU ZERC ABQVE. .
NUW DELTA CONTAINS THE PHASE SHIFT NEEQED IN THE PERMUTATION Tn

PUT THESE FACES IN CANONICAL FORM, AND PRMIDELTA) CONTAINS THE .

NE JGHBURS ENGE=COUNTS IN CANONICAL FURM. THE LATTER MUST BE .

STUFFED INTO THE QLD OR QS ARRAYS FUR COMPARISON WITH OTHERS. 3
DLZY ¢ 0 & PRNMIDELTVATZIILIYS 343) & DIMI44s44% 41) .

END J CUMMENT END QF 2 LOOP WHICH BEGAN AT STARTPHRM, 3 ’
Y & G3 . »

SURT 1 CUMMENT SORT}

BulL ¢ FALSE} | .

FUR Z ¢ 2 STEP 31 UNTIL Y On IF QC4) >» G((XeZ=1)] THEN "w

BEGIN ODQUBLE (QZ) QLAY» «» QIX]» Q{L1))) ’ ’

HOUL ¢ RULJ ¢

LENO | .
[F BOuL THEN BEGINY ¢ Y=1; GO 10 Sunil; END J .

IF CNIL = 0 THEN GO TU FILLAQSDSCOMMENT SEE CANONS + 3 } ‘
PUR Z € 1 STEP 1 UNTIL 6 D0 QUDILIXD»Z«LXM) & Q(2)3 .

GUO TO ENDS : .

FLLLQSDS © CUMMENT FILLWSOS .

FOR Z « 1 STEP { UNTIL G On QSOCSIXO,Z4+4351XM] ¢ Q(21)5 .
ENDS COMMEN | ENDS 3
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BEGIN LABEL C3, C4, Che Ces C75 CBr C9» C10, COMPL. COMPS» D3» 04, °
Ds 06s D7», D8» D9 Dig, DETAILL, UVETAILS, ENDL» ENU3S .

ENO» ENDTr Myr M2 M3s MUp Mb MHs MT7p MBs MY M102, Nios °

Ns N3p NO» NG» NE2 NT, NBs Ms NIOr NEGWLs NEQS» NESL NEWS» .
PACKFREGL, PACKIREWS, pRINTPOLYS .
SWITCH Swi a C4s CH», Cor Cre COs C9» C10} ) °
SWITCH SwW3 & Udy DOs Lar 07s D8r OH» 084 0

SWITCH SW4 ¢ N33» N44, Ne NOs N7» NE» NGp N1Q3 Ce :
SWITCH Swh « M3s M4, M5, NOs Mir Mr M9p MLO) .
IF BUULIO THEN .

Brain IF ChNTL = 0 THIN GO TU UVDETAILSS | .
GU TC weTAlLL o

END; . |

CUMME IN] NE HAVE Twn SETS OF ARKAYS FOR THE POLYHEDRA FQUND THYS |
FAR, WE HAVE ARBITRARILY SEPARATED THEM ACCORDING TU WHETHER THEY.
HAVE ANY FACES UF EDGE-COUNT F UR F=L», OR NOT, WE HAVE TwQ SETS

OF PARALLEL CCDE TU TREAT THESE TwU CLASSES OF PULYHEDRA, § AND .
Le THE LATTER BEGINS hERE, FOR EACH STCREC POLYREDRON wg HAVE A
CULE #URD, FREWLT)» SEOWING IN THE LUW=CRDER 4 8ITS THE NUMBER

OF TRIANGLES, IN THE NEXT 4 g175 THE NUMEER OF GUAURILATERALS» °
AND SU FORTH, [FF THE NEw POLYHEDRON FORMED BY THE PRESENT PARTI,

Tlun HAS A DIFFERENT TRIKE NUMBER FROM ALL THOSE POLYHEDRA FOUND .
AND STORED THUS FAK, THER WE CAN Bk SURE THAT THE NEW ONE IS MOT.
[SOMURPHIC WITH ANY (QF THE OLD..OnNES. THUS WE CAN ADD THE NEW ONE.

TU THE LIST WITHOUD FURTHER CHECKINGe ON THE OTHER HAND, IF Wf
DU FIND A MATCH OF FREQUENCY WOHROS, Wi STILL CAnNOT HE SUKE THAT

ve HAVE AN JSOCMORPHIC pOLYHNEORON HUD MUST NOw CHECK THE Su=CALLED.,

QLOLY WCRDS (6SNDTT FON SS POLYSYs AHICH CONTAIN THE INFURMATION ©,

AS TU DEPLUYMENT UF FacES, BY DIMENSION, IN THE POLYHEODORUN, ° R
CONUTE THAT MATCHIY CONTAINS THE SUBSCRIPTS (OF STORED POLYHMEDRA "o

HAVING THE SAME FRUQUENCY wURD AS THE NEw ONE BEING TESTED. o |
MOH LS THE NUMBER UF SyChH MATCHES FUUND. ; 0
MGH « 03} °

IF CNTL = 0 THEN QU TO COMPS »

CUMPL®t CUMMENT COMPL2s}

FUR Y « 1 STEFF 1 UNTIL ML OU ’

BEGIN FREW « FREQL CY nlv 700s Y MUL 70013 6

GU TC SW (FF = 313 cOMMENT Cdr C9r0480.C100 }

ClUt IF CUUNT [10¢ FREQ » (16 © 43 THENGU TU END13 .
COs IF COUNT (9)# FrEGQ » [20 3 41 THEN GO TO ERDYLY :
Ce IF COUNT [8d # FREQ » [24 + 43 THEN GU TU ENULLS e

Crs (F COUNT (7) # REQ o [2d ¢ 4) THEN GO TQ ENDL o

| Cot IF COUNT [6J # FREQ [32 & 4) THEN GQ 170 END1J Ce
CSt 18 CNUNT [SJ # REQ » [36 1 4) THEN GU TQ ENDL o

Gad IF COUNT fal) # FREG « [40 3 4) THEN GU TO ENOL o |
C33 IF COUNTY [3J # FREG « [44 & 43 THEN GU TO EnDyJ .
MCH « MCH + 13} 0

MATCH [MCHI « Yi | o
ENDL ENU; CoumbEnT En OF Y LOOP, | ENOL ES °

IF MCH = 0 THEN GO TO NEwL? COMMENT ADD AEW POLY TO THE LIST, | I

CUMMENT NUN OUR NEW POLYHEDRON 18 DESIGNATED BY A LIST OF Fl = G6,
WURDS» FAGH WCRD DESIGNATING ONE FACE, AND EACH WORD SHUNNING THE

EUGE=COUNT OF THE FACE AND THE E0Ge=COUNTS OF ITS NEIGHBORS, IN

CANONICAL FORMS NUW WE HAVE TO CUMMFARE THE NEw POLYHEDKON WITH 0
THE SeT OF POLYHEDNRA HAVING THE SAME TRIHE NUMHEK. AND ARKRAYED .



BY FACES IN QULUIMATCHIZ2]»Y] ISOLATED ABQVE, SINCE, IN THE .
CUMPARKISUN OF QLD wQORUS, REJECTION UF THE NEW POLYHEDRON UCCURS
UPUN FINDING AN ISUMQORPHISMs AND ISUMORPHISMS OCCUR MOKE QFTEN

THAN NOT, IT IS BEST To COMPARE THE New POLYHEDRON COMPLETELY .
WITH THE FIRST PQOLYHEURON IN STORAGE BEFQRE PROCEEDING TO THE .

NEXT, REJECTING THE NEW ONE IF IT IS MAYCHED BY ANY POLYHEDRON IN,

STORAGE, AND ADDING IT 70 THE COLLECTION OTHERWISE. J .
DETAILLY CUMMENY DETAILLGI | «

, FUR 4 « § STEF 1 UNTIL MCH DU CUMMENT FOR EACH MATCH IN FREQ...
BLGIN AN ¢ MATCH (2) nly 92; .

X & (MATCH [23 MOD 62) x 113 R

FOR Y « 1 STEP 1 UNTIL 6 DO IF QLUCLIXD2Y+LIXM] # QLULWAY+X] . |
THEN GO TU ENU3J COMMENT SOME FACE NOT EQUAL, ’ R

GO TO ENUVISCS | | .
END 32 END; COMMENT END OF ZZ LUUPR, END3tS . |
IF BOOLTY THEN ‘

BEGIN FOR £4 ¢ 1 STEP 1 UNTIL G DO DELTA (4) ¢ DELSAVE (2) .
GO TO NEWLS .

ENUS .

CUMMENT IF WE COME QUT THE BOTTOM UF THE 2 LOOP, WE HAVE CHECKED.

ALL THE STORED POLYHEDRA AND HAVE NOT FOUND AN ISOMORPHISM, Now

We MUST TURN THE NEW POLYREDRUN “INSIDE OQUT™ BY REVERSING THE o
CYCLIC CRDER CF ITS NARORS » AND THEN GQ BACK AND CKRECK IT .

| AGAIN FOR LSOMORPHISM. ; R

BUUL IU & TRUE) .

: GU TO STARTPRM} | ¢

NEWL3 COMMENT | NEwlis .

ML « ML + 13 CL. . ;

CUMMENT UNF MURE POLY HAS BEEN ADUEL T0 THE CuTPUT LIST. Cv

IF G = GMAX THEN GU TO PACKFREGL | o

CUMMENT NU NetD TU MAKE GL ARRAY. 3 | ‘

Fur £ ¢ 1 STEP 1 UNTIL G DO CUMMENT FORK EACH FACE, J .
BEGIN OEL¢ DELTA (2)7 | .

QL [MLe 2) © DIM « QAT (Zs QJ} .

GU TO Swa [DIM = 21); a
N1Os QL ML, 21 , [a 8 4) ¢ QAT (Lr (CCOEL + 9) MOD DIM) +1313},

NOS QL [MLs ZY o (8 t 4) ¢ QAT 2» (C(DEL + 8) MUD DIM) + 1313,

NBS QL [ML» 23) o [12 32 41 ¢ QAT (Zs (CC(DEL + 7) M00 DIM) +11.

NPS GL IML» 23 « [16 3 4) ¢ QAT (Zs (CCDEL + 46) MUD DIM) +13).
| N6S GL (ML, 21 « [20 8 8) ¢ GAT (Zs ((CDEL + 5) MOD DIM) +1315.

N53 QL [MLe 273eo [24 8 4) ¢ QAT [Zs (CCDEL + 4) MOD OIM) +1935,
| Nat QL [MLs 21) [28 3 41 « GAT [Zs C(COEL + 3) MOD DIM) +1315,

N3S GL (MLe 21 « [32 8 4)¢ QAT (Zs (CCOEL + 2) MOD DIM) +1333,
N2Es GL [MLs Z3 o [36 § 41 ¢ QAT [2-2 (((DEL + 1) MOD CIM) +113,

NIV GL CML, 2] o [40 3 4] « NAT £4» (DEL + 1))} . :
ENDS La s

WRITE (GLODFIL, #» FOR 2 ¢ 1 STEP 1 UNTIL G 00 QL IML» Z1)} .
PACKFREGLS COMMENT | PACKFREQL SS ’

FREQLIML DIV 700s, ML MQD 700] « "

COUNTIL3) & COUNTCalra0Qtausd) & COUNTISI[362n424) & | .
COUNTY [632344 a) & cUUNTLTI(2884434) & COUNT[BI(24t4484] & ,

COUNTLO1[20¢4414) & COUNTILIQJIL1684434)3 COMMENT TRIBE NO, Jj.
[VF F < 7 THEN GO Tu PRINTPOLYS .
WRITE (CLDFIL, ws FREGL [ML OIv 700» ML MOD 700), FOR£4 ¢ o

STEP 1 UNTIL G D0 «ID tLIXDs £ + LIXM])I )



GU TU PRINTPOLYS .

CUMPS?t COMMENT | COMPS:
FUR £4 ¢ 1 STEP 1 UNTIL MS DU oo .

SE BLGIN FREW ¢ FREQRS [21]; : | .

GU TC SWI [F = 39; COMMENT D4, 052 ,.,08s D8» 08. 3 .

Dad IF COuUntT [81 # FREQ o [24 P4) THEN GO 10 ENU4S . ’
07% IF COUNT [71 # rREQ oo [28 % 4) THEN GU 70 ENDA4S .

| N6 TF COUNT (61 # FREQ » [32 ¢ 41 THEN GU 10 END4S «
N51 IF COUNT [5] # FREQ - [36 ¢ 41 THEN GO TO ENOA4S .

D4 TF COUNT [4) # FREQ » [40 & 4) THEN GO TO END&; .
© D3! IF COUNTY (3) # FREG o» [44 3 4) THEN GO T0 END4; | .

MCH ¢ MOH + 13: .

MATCH (MCH] & 27 Cs

ENpge END CUMMENT en OF 42 LOUWP. eND4 8 j .

IF MCH = 0 THEN GO TO NEWS?) . |

DETALLSY CUMMENT CETAILS tS N

FUR Z « 1 STEFF { UNTIL MCH DO CUMMENT FCR EACH MATCH IN FREQ. 3
BEGIN W &« MATCH (2) DIly 92} "

X & (MATCH [27 MQ 92) x 115 .

| FUR Y ¢ 1 STEP 1 UNTIL 6 DO | .

. CIF Q300SIXDAY+SIXMI # QSULW,Y+X2 THEN GQ TO ENDZJ R
GU TO ENDISUS e

END7 END $ CUMMENT END OF2 LUOP. . ENDT7S: 3

IF BUULTIU THEN | .

BEGIN FCR Z ¢ 1 STEP 1 UNTIL G D0 DELTA [4] ¢ DELSAVE (2)) .
| GU TLC NEWS) | p

BUULIO ¢ TRUE? | oo ° ;

| GU TO STARIPRNJ IP

© NEWSE COMMENT NEWSTS,

Md» & dS + i/ RY .

IF 6G = GMAX THEN GU TO PACKFREWS} "

FUR £ ¢ 1 STEP 1 UNTIL 6G DO CUMMENT | FOUR EACH FACE, } .

| BEGIN DEL « DELTA (7) | oo ‘
QS [¥S» 21 ¢ DIM « QAY [2s 013 °
GO TC SWS [DIM = 21) .

MIUS 8S [MS» 2) oo [a tt 4) ¢ WAY (Ze ((COEL + 92) MOD DIM) +131),
MY: 63 [MSs 2) « [8 ¢ 4) & GAT (4s (C(OEL + 8) MOD VIM) + 1HY)}.

| ME: 6S [MS» 27 « [12 ¢ 41 ¢ WAT [4s (CCOEL + 7) MOD OIM) +13)7.
MZt 6S [MSs 2] « [1s ¢ 41 = GAT (Lp ((CCEL + 6) MUD DIM) +1)17,

| MOS CS (MS, 22o [20 ¢ 41 + QAT (Zs ((CCOEL+ 5) MUD OIM) +13))%,
| M58 GS [MS, 72) « [24 35 43 4 QAT [4s (CCDEL + 4) MOD OIM) +11).

Myst CS [MS» 71 o [28 ¢ 4) « Qat (Zs ((LOEL + 3) MUD DIM) +1537.

| | M33 G5 [MS» 21 o [372 ¢ 4) ¢ QAT (Zs (COREL + 2) #00 DIM) +113¥1i,

MZt GS LMS» 21 [34 ¢ 4) ¢ @Al [Lr (CLDEL +. 1) MOOD CIM) +137. :
M1$ GS (MSs 21 « [40 3 43 ¢ GAT (ZL, (DEL + 121) | .

END J Ce

WRITE (QSOFYILs *, FOR 7 €¢ 1 STEP 1 UNTIL G CO 6S (MS, L3)3 .

| PACKFHREGSS CUMMENT PACKFREQS ®t; ‘
FREWSIMS) «CUUNT(3) & COUNTCLH)[4014484) K COUNTLDI[363a814),

R CUUNT(6I(32:4414) & CUUNT(7I{2884434) & COUNTLBI[24344234]) 5
IPF <7 THEN GO TU PRINTPOLY? "

WRITE (GSDFILs *» FREGS [MST FOR £4 ¢ 1 STEP1 UNTIL G DO 6€SO

SIX» £ + SIXxM]I} | | | :
PRINTPULYS CUMMENT | | PRINTPULY Co



WRITECLPCNUTAFMTOL» (MS + MLDY» FOR £2 ¢ ¢ STEP 1 UNTIL G DU .
[FUR Y ¢ WAT[Z220) STEP =1 UNTIL 1 OU CHARTQATLZ.Y1)» 4813) .

, ARLTECLP, FM192, Fo PMAXy 12 MSs ML); .

IF (MS + MLY MUD 50= GC THEN WRITE (LP [PAGEJ)} .
END J | .

ENOLSU! END} COMMENT END UF PROCEDURE ISUCHECK., ENDISOL 3

COMMENT tanh hd xn horde dgwh kgs EXECUTION Ahhh karaneaneh k rE XECUTIUON J,

GMAX ¢ 113} : o
11 ¢ T1IMe(1)3 COMMENT STARY THE CLOCK 3 .

FILL CHAR = J WY TH MORAN Manon Han, mn Boh Hoh NR nan agi, man, ugh, nen, R
: NRE n,nen } | .

REAUCFs PMAXe I, MSs MIL)} COMMENT PUNCH THIS NEW DATA CARD TO RESTART.?,
~ COMMENT F = NUMBER UF FACES IN POLYHEDRON 10 BE PARTITIONED, «

PMAX = MAX NUMBER UF INPUT POLYHEURA» INDEXED ON lo .
MS AND ML ARE THE NUMBERS OF § AND L POLY STORED AWAY. } ] |

PLO) « 13 PLL) « 471873 P27) & 133317 PL3] ¢ 169153 PL4) « 8979; .
IF MS + ML = 0 THEN GU TO GENFESISS CUMMENT THIS IS NOT A RESTART. 3.

WRITE(LPIDBL)s FMT16s Fo Piux, [, MS» ML) | .
SPACE (PrIL» I=1)7 COMMENT PREPARE TO READ THE ITH INPUT POLYHEDRON, 5

LF P+) < GMAX THEN GC TO REAUALLS CUMMENT WL AND 6S ARE ALSO ON TAPE. J.
LF MS = 0 THEN GU TQ MSZEKQO3 | .

FOR £4 ¢ 1 STEP 1 UNTIL MS*t1 0D .
BEGIN Ww € 2 DIV 923 | Ce

X « (2 MUD 92) x 113 | .
| READ (QSDFIL»s 12» INQ [%1)y3 ¢

FREQS (2) « INO [0733 5

FOR Y « 1 STEP1 UNTIL 11 DC OSD [ws Y + X)& INQ (YI) | .

LND 3 | | .
L ¢ MS} | | | Ce
W & 2 DIV 923 | 3
X ¢ (7 MUD 92) x 113 | .
READCQSOF ILINUT» 12, INQI*)) oo ‘ |

PREWSTZ) ¢ INQLOT} . | © a

FOR Y ¢ 1 STEP 1 UNTIL 11 00 QSD[Ws Y+X) ¢ INGLY] .
WRITE (QSUFIL, 12s INGCw)1)j | .
MSZERO? COMMENT |  MSZERnpts.,

[F ML = 0 THEN GU TO MLZ2ERQS Co - .
FOR Z « 1 STEP 1 UNTIL ML=! Uf | 5

BEGIN W ¢ 2 Dv 92} | Co.
X & (2 MUD 92) x {15 | | Ce

READ C(QLUFILs 12», INQ [%1)} | | .
FREQL [ZZ DIV 700» 2 MUD 7001 « INQ (01) | | 5
FOR Y ¢ 1 SYEP 1 UNTIL 11 DO QLD [Ws Y + XxX) ¢ INQ (YI) A

L & ML} : ; .

We £4 DIV 923 . .
KX & (2 MUD 92) x 113 .

READCQLUOF ILINOY»12sINQC%])3 .
 FREQLLZ ULV 700s 2 MOD 700) ¢ IANQLOYS .

© FURY 1 STEP 1 UNTIL 11 DO QLOLW» Y+X]} ¢ ING(Y)) oo .
WRITECQULUFIL, 12» INGL#))) | . |

| MLZERD COMMENT | | | MLZERQS}, |

FOR Z ¢ 1 SYEP 1 UNTIL MS pu | | - .
BEGIN W ¢ 2 UIlv 923 .

A € (£ MUD 92) x 113 | ;

| 70



 RiTE (LP» FMT11s 2, FOR ¥Y ¢ 1 STEP 1 UNTIL $1 DO QSD (ws Y + X11):LAND | 3
FOR £4 ¢ 1 STEP 1 UNTIL ML DO | 5
BEGIN A ¢ Z DIv 923 oo | EU 5

X & (Z MUD 92) x 11%; | | | | .
WRITE (LPs FMT10» 2, FOR y « 1 STEP § UNTIL11 00 QLD [ws Y + X13

ENDS | - Ce |

WRITEC(LPLPAGE YS 0
GO 10 RESTART; | | | | SN
KEADALL COMMENT oo READALL:-5.

oo LF MS = 0 THEN GU TO MSMT : .

FOR £4 ¢ 1 STEP { UNTIL MS={ On .

BEGIN Ww € 2 DIV 92; | | Ce

X ¢ (£4 MUU 92) x 113 | . |

READ (QSUFILs #, FOR Y & ¢ STEP 1 UNTIL F + 1 DQ QS (Zs YI); _ |
READ (QSOFIL»s »» FREQS {23s FOR Y ¢ { STEP 1 UNTIL F + 1 00 950 [wo
sy Y + X1)J | Lo | ‘

END J .

- LEMS | | \ |
| Woe £ DLV 923 | | ‘

A o¢ (2 ¥up 92) x 113 | | °
OREADCQSDEIL» Ho FOR Y ¢ 1 STEP {1 UNTIL F441 DOQS(Z5Y1)} ; |

READCQSUF TILING), *, FREQSLZ)» FOUR Y & 1 STEP { UNTIL F+1 DO QSOCWsY+X1)3,
WRITEC(WSUF IL » %» FREQSL{ZJs FUR Y « 1 STEP { UNTIL F+1 DO QSO[wWsY+X1)}, |
MSM & COMMENT MSMTy J, |
IF ML = 0 THEN GU TO MMT} . |

© FOR Z ¢ 1 STEP t UNTIL ML"™1 Ug | o
BEGIN W « 2 DIV 923 .

X &« (£4 MUD 92) x 113 | °
| READ (QLUFILs%» FOR Y « { STEP { UNTIL F + 1 DO QL (Z» Y)3 = .

READ (QLOFIL» #5, FREQL [2 DIV 700s, Z MUD 7001), FOR Y € { STEP { Co.
| | UNTIL F + 1 DO QLD twee Y 4 X1)3 .

ENDS oo . |
LeMLs oo o |

We £2 DIV 923 | o

A & (2 MUD 92) x 113; | | . |
READ (WLDFIL, wp FOR Y « 1 STEP § UNTIL F + 1 DC QL [2s YI} .
READ CQLOF LLINDT, wp, FREQULZ OV 700s, Z MUD 7001, 0

| FUR ¥Y « 1 STEP t UNTIL F+1 D0 WLDIweY+X1)} o
| WRITECQLUFIL  » #*, FREwWLIZ Drv 700, 2 MUD 7001), v

| FUR Y & 1 STEP 1 UNTIL F431 DO GLOCweY®XJ)} ;
| MEMTS | | COMMENT MULMTe J,

GO TU RESTARTS | | | ‘
GENESIS COMMENT | GENES TSS

WRETE(PFALs %e FUR J ¢ 0 STEP {| UNTIL 4 VO Ply), 8888R88)) 0
REWLINDCPE LL) oe | Co
START $ COMMENT START),

WRITL(LPLPAGE])S COMMENT SKIP TO THE NEXT PAGE, 3 | o
RESTARTS COMMENT © RESTARTS,

G « F + 1 3 CUMMENT NEW POLYHEDRON WILL HAVE G FACES, 3 | ‘

WRITE(LPLPAGE)s FMT4e F412 F)3 COMMENT WRIVE STARTING MESSAGE} o
1LOUP: .  CUMMENT ILOO0pP2

REAUCPFIL, #5 FUR Y & 0 STEP ¢ UNTIL F DU PLY)? COMMENT I IS IN P[OY.j.
LE PLOY = 1 THEN GN TO POR; COMMENT WE GOT THE KIGHT INPUT POLYHEDRON, J.
WRITE (LPs FMTL17e 1s PLO) COMMENT WE UID NOT. ; o

| TL



00 TU FINALENDS - 8
FOK 3 COMMENT POK}.
FUR J ¢ 1. STEP § UNTIL F DO COMMENT FUR EACH FACE. 3 .
BEGIN PAI[Js0) ¢ PLU) .[048%87]; .

GO TU Swé [PAT (Jr 0113; ] .

B10: Pal (Jr 10) « P LJ) , [4 tt 43} | .

BY: PAT (Jr, ¥1 « P Jd) , [8 ¢ 4313 SE

B88: PAT (Jr 8) « P [UJ » 12 3% 417 .

B78 FAT (dr 7) ¢ P [JL o [16 8 4); .

Bos PAT [ds 63 « © [Jd , [20 ¢ 433 ;

BSE HAT [Js 94 « P [0] , 124 8 8); .
B43: PAT [Js 83 ¢ P (J) , [28 5 413 .

B3: PAT (Js 3) ¢ PF (J) , 132 & 41; Ce

523% FAT (Js 2) « P [JJ . 136 2 4 o

gis PAT [Jr 1) « P [JJ oo [40 3 4]; .
END 3 CUMMENT END QF J LOOP. H 3
COMMENT NOW THE POLYHEDRON NUMBER 1 IS DECOMPOSED INTO ATOMIC ELEMENTYS,.
PATUJsKS» FUR K = Qf 15 esePAT{JUr0)e THE DIMENSION OF THE FACE IS IN

PATLJ,»0) ANU THE KTH NAgOR 15 IN PAT JrKI], ; .

COMMENT FOR EACH FACEs INDEAFD ON Js DO THE FOLLOWING VERY BIG LUQGP. Je

FORK J « 1 STEP 1 UNTIL F UD | .

SEGIN NN ¢ PAT[J»034% CUMMENT FACE J HAS N EUGES., 3 .

VMAX « N DIY 23 .

| COMMENT YMAX = MAX NUMHER OF VERTICES TQ BE CUT OFF. H v
FOR £4 « 1 STEP { UNTIL UMAX DO PAT [Js £4 + NN] ¢ PAT [Jr 213 .

VM & VMAX = 13 .

FUR Ve 4 STEP 1 UNTIL VM DO FOR SS « 1 STEP § UNTIL N 00 . |
| BEGIN PARTITIUNG .

ISUCHLECK ; .
END;

IFN MOD 2 = QO THEN SAM ¢ VMAX ELSE SAM ¢ Ni; ’
COMMENT SOME PARTITIONS CAN RE AVOIDED WHEN V = N/2, } .

V & VMAX]J .

CO FOR OS ¢ 1 STEP 1 UNTIL SAM DCO. .

HEGIN PARTITIUNS .

ISUCHECK } : .

LIND Ss .

CUMMENT EAD 2ND § LOUP, all CUTS DUNES 3 .

END J CUMMENT  knD OF J LOUpe ALL FACES UF POLY I HAVE BEEN CUT, Jj.
fo 1 + 13 COMMENT CUT UP NEXT POLYHEDRON, } .
IF 1 < PMAX THEN GO TU TLUDPS | .
WRITL(LPLPAGE J) | | .

FOR ZZ « 1 STeP { UNTIL MS DO .

BEGIN W « 2 DIV 923 : .

Ae (4 MCD 92¥xiys .

WRLITE(LPsFMILL, 2» FOR ¥Y « 1 STEP 1 UNTIL 11 D0,dSO{uWsY+X])} .

WRITEC(LPIPAGE )) | | ‘
FOR ZZ ¢ 1 STEP 1 UNTIL ML 0QG 0

BEGIN W « /£ Qlv 92; | "
X @« (2 MQ) ¥2)x113 .

WRLITECLP,FMT 10», Zr» FOR ¥Y ¢ 1 STEP 1 UNTIL 11 DO GLDO{W,Y+X]))3} .

END J .

LF 6 = GMAX THEN G00 TO FINALLRDS COMMENT GMAX IS ASSIGNED FIRST, ; ‘

REWEINDC(PE LL) JF .

| (2



POR £4 € 1 STEP { UNTIL MS DO 3 | Ce
WRITECPFILs *, 2» FUNK Y & | STEP 1 UNIIL G 00 QS(ZsY1)3 .

FOR £4 « 1 STEP { UNTIL ML DO ‘

WRITECPFIL, *p 2+MS» FOR Y ¢ 1 STEP 1 UNTIL G D0 QLLZsY1)} .

WRITE(PFLL, *» B888888)} ‘

REWNINDCPF IL) | CT
F¢ G} CUMMENT INPUT POLYHEDRAARE NOW G=FACED, 3 .

PMAX ¢ MS + ML3J COMMENT THE NUMBER OF INPUT POLYWEDRA 1S ML+MS. .
1 e 1} COMMENT START CUTTING THE FIRST INPUT POLYKEQDRON. = J 0
MLL ¢ MS « (03 CUMMENT INTTTALIZE MAX INUICES ON STORED RESULTS. 3,

WRITECQSUFILs »p FI} WRIJE(QLOFILe ws FJ} 0

RENINDCQSUFIL)S | .
REWINDCQLUFIL)S ° |

GO TU START} COMMENT ~~ SU NUW WE GO BACK AND CUT UP THESE POLYHEDRA, - 3. |
FINALENDS COMMENT END OF ENTIRE PROURAM, FINALENDI.
WRITECLPLDRLISFMTLS, (TIMECL)= T1) / 36002} COMMENT TIME IN MINUTES. J.
EnDe | | | Co +s

5



LIST OFI OF POLYHEDRA

Th



TRI-LINEAR POLYHEDRA

OF

5 THRCUCH 8 FACES

[>



1 4352 3415 4251 231 321

1 43562 53416 4251 231 3281 921
2 4652 5344 4256 2361 3216 4351

35 34 3 1 SEI Ns

3 4375062 65341 42571 312 61732 521 354 |
4 43762 65341 42571 312 6732 5217 3561
S 43567 65347 4251 31/2 6132 5271 6241

1 4356782 7653418 4251 312 6132 7152 6281 721
C2 4356872 765341 4251 312 6132 78182 6218 671

3 4358672 765341 4251 312 68132 71852 621 561

4 435872 165341 4251 312 68132 7852 6218 56714
8 438872 765341 42981 312 6832 71882 621 35619

6 435678 765348 4251 3182 132 7152 6281 7241

C7 43582 7653448 A251 312 68132 7852 628 84721
8 438772 765341 42581 312 6832 7852 6218 35671

| 9 4358602 41653 4251 312 781326 75218 685 5761
| 10 43862 41653 42581 312 78326 75218 685 35761 |

11 48762 41653 4258 3812 78326 7521.6185 43574
12 435702 416983 42851 312 713826 7521 615 532

13 435762 41683 42851 312 71386 75821 615 6532
14 437562 658341 428571 231 738261 521 351 532

76



| TRT.TINEAR POLYHEDRA |

OF

9 FACES

I



1 6308697 419653 422d) 317 74326 7H72918 645 76132 6212 493867 41653 425019 3912 [8426 (5230 685 76135 431
C3 43892 419653 42981 die 78320 7R2¢8 L8&S 7694125 8621

4 4Y562 B16%3 429589 3¥iz 783206 75218 08S 761935 4381
S F6249¢ 341065 4258 28917 A7B832 7521 6485 435719 481%

| § 76298 SMG165 4258 3407 6783 7524 618% 425719 2481

CF TEYAE 3LY6S 42nE 3819Y 67432 7929% 018% H3S7Y 624%
8 LYLE 341965 4258 48192 6T83Y 7529 $9185 43571 762) |
9 B356/8Y2 BTES341Y 42S: 312 6432 7152 die2 7291 821%

10 435679082 8765341 4291 212 0132 74152 39142 7219 7¢1
11 43569782 876534 425% 312 0132 79152 81962 721 671

12 43596782 dr65308¢ 4251 312 bv132 {1992 167 721 3561
13 4356932 8765341 4291 312 6132 79152 8962 7219 6781
14 4399782 Br65341 4251 312 6Y132 7952 Bivge 721 S671
15 4326789 O876534Y 42531 31v¥2 0132 [7132 816 7291 4244

16 439692 8765341Y 42%% 312 6137 79452 896 729 67821
17 435982 B/69341 u251 312 49132 7952 8962 7219 56781

18 439782 8765361 42591 312 6Yap 7992 61969 721 35671
19 356789 H76H34Y 42519 392 6132 7152 8162 7291 82431

20 43569872 417653 4251 212 3261 89152¢ 86p1 T7156 681
21 43590072 417653 4291 312 32691 816527 8521 716 56]

22 43950472 4170653 42991 312 32619 #1527 8621 716 351

23 49356872 417653 42519 3912 3261 A1527 &621 716 43)
204 4356972 417653 4251 312 3261 89519527 86219 796 68714
25 43906872 417653 645%1 312 3269 419927 8601 716 3561
26 4Y96072 41/653 425Y 3V12 32019 ©1527 8601 716 4351
D7 3564729 4917653 42919 392 3261 ©1527 8621 716 2431
28 0966/72 L17653 6259 3912 3209 #19527 8621 716 43561
29 568729 4937853 425Y 392 326019 81527 86245 716 24351

| 30 4356872 4176893 42¥51 312 39261 81527 821 716 532

31 4396072 4176053 4251 312 32961 B15927 Bg21 716 652

C32 4356872 4179653 42>] 312 3261 815297 86921 716 762
33 4356872 17993 4251 312 32Y01 31997 848521 716 ToS?

34 4356072 41/793 42951 312 3961 B1597 86921 716 76532
C34 43568792 41953 4231 312 32v01 @1857 8691 T7416 17652

36 435890672 765341 425% 312 81326 852719 621 5691 661
37 4398006072 TOS341 42991 312 819320 #45471 621 561 351

38 4359072 765341 4251 312 AYL326 BSZ2719 621 569 5861

39 4YS58072 769341 42%Y 3912 B1Y3128 8827% 62% S61 435%
60 439972 76930461 4251 312 861326 239279 6219 569 58071

Cg RB6729 7653491 425Y 392 A1Y326 88271 621 S61 24351
42 4395869 765349 4251 3192 81326 852791 629 581 67241

43 4356072 7699301 42951 312 8139206 8571 421 S61 S532

G4 4358072 76985341 4251 312 613296 859471 621 581 652 |
4S 4398672 769341 62951 312 51396 099271 621 S61 6532

B6 495872 417053 4259 3912 A81Y32 [852 8621 6715 4351)
G7 439672 769341 4250691 312 8326 719852 624 5693 3861

48 435942 7653410 4251 312 689132 7852 628 721956 S84
49 435829 765918 6951 31Y 6B13Yp 78%2 028 72186 S3412

50 769435 83965 492601 31Y 826/713 [75291 6185 325 34162
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1 43806942 41A9653 42581 312 78326 152918 BSG 76135 H2A1 921
2 U3BOAGZ2 41Y693 42584 312 (8326 7929818 856 76135 021A 691

3 L30A692 419653 42581 312 T8326 7T5291A4 856 T6AL13S 621 8641

4 43A8692 81Y653 4290A1 312 TbB326 752918 §56 T61A35 621 381

| 5S 4A38692 419653 42581N 3A12 78320 752918 B56 76135 621 431
6 438692A LAL9693 42581 31A2 (83286 7952918856 T6135 621 241

7 U3BAG2 419653 49258) 312 7H326 792GA8 854 T6A135 621A 869)
8 43A692 410653 425bAL 312 78326 I'S291A8 856 76435 621 3861

C9 QABBYY H19653 4296A 3IAL2 (8326 (52918 886 TO61A3S 621 4381

10 438B6YA 4A9653 42581 3142 78326 752918 856 76135 62A1 9241

11 438A2 41AG653 4258) 312 784326 71529Ab 4546 7T6A139 62A 86921

12 43AY2 4190653 425841 312 7832 7H29A0 8548 7T6A35 621A 38691

13 4A692 419693 4258BA 3A12 74326 7T5291A8 B56 T6A35 621 43861

14 438692 419653 425AH1 312 7T8A32¢ 152918 856 To13IAS 621 583
15% 43A8692 419653 4295A1 312 /8A326 752%18 856 T61A% 621 5813

16 438692 419683 42581 312 7A8B326 75291a 8456 76135A 821 785

C17 438692 419653 42581 312 T8326A [A52%18 BSA6 76135 621 675
18 438692 419653 425881 312 TA326 7TS2918 8aA56 T613A 621 7835

19 438692 4196453 42581 312 [B32A TA2918 85A6 76135 621 2675S
20 438A92 4194653 42585 312 783726 (52A8 856 76A135 A21 29186

21 438692 419AS3 42981 312 708320 7AS18 8544 76135 6A21 75296

22 93002A4 4A16953 942581 YIn23 T8326 I5p18 685 76135 431 241

23 9A3B624 41053 Y42581A Y123 (8326 715218 685 76135 43A1 $31
24 930624A 41653 9urHB81 9A123 (8326 75218 485 76139 431A 491

25 938A24 41A693 Y82%61 Y123 Tb326 TS2A8 685 76A135 431 8621
26 G3A624 410653 YURHEAL ¥123 78326 T521A8 685 76a35 431 3861

C27 938624 4A1653 9u25081 YA23 TUAP6 T5218 68S 76135 431A 2491

28 93BAL LA653 942581 91A23 7BIrs TH2A8 485 76A139 431 Bo241

29 QA624 416953 QUZ258A 9123 74324 7H21A8 685 T6A35 43A1 Y3861 |
30 938624 A16A3 YH42A561 9123 /b3n0 THAZ218 68% 76135 431 6532

31 938624 41693 942501 2123 TAB3I26 75218 68AS 7T6135A 431 785
C32 938624 41653 942581 9123 T8306 7TA5218 485A 76135 431 675

| 33 938624 41653 Y425a081 v123 7TA326 75218 6RAS T613A 431 7835

34 938624 416A53 Y42581 Y123 T8328 7A218 685A T613% 431 2675

C395 43BA2 41A9653 429581 312 78326 75298 548 T69A135 Ad62 8921
36 G4AB9Z 419693 H4258a 3A17 T8326 75298 SK8 T7691A35 1862 4341

37 L3892 L4190A3 42458) 312 783A8 754298 568 769135 1862 6532

38 43892 41965A 4A581 312A 743Aa26 [52940 S68 769135 1402 5342
39 43892 41965A3 42A0l 312 70ARa 79298 568 76913A5 1862 2583
40 4AB62 41653 9U2S8 YA123 74326 79218 S68 7614939 438A 4981

41 4986A 4AE53 94250 PIAS 74328 192416 568 761935 4301 6241

42 49862 41653 9U29508 Y123 7A326 75218 2568 T6193A 4381 7835 |

43 49862 H16AS3 94258 9123 7Tu32A 7A218 SA63 761935,4381 2675
44 HOAO6Z 41653 94250 Y123 78326 75217 -S6A8 TAS35 438A1 76198

45 98762A4 6534A1 4258 91A238 67832 1521 6185 943571 481 241
46 987T6A24 OS3LLA 4258 91238 67832 TH2A1 6185 943571 dal 621
47 GBATO24 65341 4258 91238 6/332 7921 61ARS 94357A1 481 871

48 9A870624 65341 4258 Y1238 6/0632 7521 6185 943571A 4841 S81
49 987624A 65341 4250 9A1238 0/7832 7521 6185 943571 UBL1A 461

50 9876A4 6534A 4258 YIA2308 67632 TS92A1 6185 43571 431 624
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51 98A624 65341 4258 91238 67832 7TS521A 6ABS Q4357A1 48) 8761
52 9ATO6Za 65341 4258 91238 67832 7521 o0{Ad8s 94397A 488A) 987)
53 BT624A 65341 42958 YA1238 67837 195721 6185 9u43S571A 48A 49381
54 987624 6534A1 4258 9A230 Hfc32 7921 6185 943571 481A 2491

55 9A624 065341 42058 91238 6708372 TS21A 6A3Y 943574 48A1 98761 |
56 987624 65A41 BASE 912433 ATB3IA2 7521 6185 943571 481 5342
S7 9876426 S341A 42548 Y1238 orfd32a 7SAL 46185 943571 481 1652 |
58 987624 65341 425A8 91238 6738A32 7521 6185 Q43A57)1 481 583

89 947624 65MIN] L2A8 91234 o6fBA2 [521 6185 943A571 481 2583

60 762A8 3U9AL16% 4298 3892 £7832 7921 LIARS 943571A 48A2 2681

61 7A298 3491A6% 4258 3892 678372 752A 6A185 943571 4312 7621

© 62 TO6A298 3491A% 4298 3892 67B32A 7541 A189 943571 4312 1692

63 8724946 534176 5942 3912 366 E1A9527 B21 716 d4356A1 961 |
64 B724A96 5341706 5942 39A12 3269 819527 8621 716 U43561A 491

65 BT72A496 S34A176 5942 391LA2 3269 819527 R621 716 43561 241

66 BTA2496 S341AT0 9942 3912 3269 819927 862A1 716 43561 721

67 BAT2496 S34176 S942 3912 3209 816527 8621A (A16 439561 871
68 B72496A S34176 SY42 3Y12 3209 EA19527 8621 T1AO 4350) 681

69 B72A96 S34ALT6 5942 39A2 3269 816527 86921 716 43561A 2491
70 BA2496 S341ATO6 5942 3612 4269 816527 869A TAL6 43561 8721
71 872A6 S34A176 5942 3GAZ2 3269 81A952/7 8621 716 H356A 24961
72 872496 S53p4170 5SY4A2 39124 326% 819527 8621 716 43561 342

73 4359A72 417653 4291 312 BY1326 85279 96291A 65S B67TALS 971
74 L435A972 417653 4251 312 B9AL11326 885279 G421 695 8671A5 591

75 G43A5972 417653 U25A1 312 dY1A326 85279 9621 695 86719 351
76 LA35972 417693 4251A 3012 891326 85279 6624 695 86715 431

77 435972A 4AL7653 4251 31hA2 BY1326 85279 9621 695 86715 241 -
78 4359A2 A1AC653 4251 312 891326 8BS27Y Q60A 695 867A15 9721

79 4AS972 417653 425A 3412 4914326 BS27/9 G421 695 86715 4351
80 439A2 41A7653 4251 312 8I9AL306 8B827% 962A 695 867A 59721
B81 4359/72 417653 4251 312 BA91326 85279 9621 69A5 BOT15A 895

H2 435972 417693 4251 31¢ 913208 BAS27Y 9621 669A 867154 6895S |
 Y3 B80YAA3S TOO534Y 4251 31AY2 81326 852791 G62 S561 T24A16 S41

| B84 BOAYU3IS 765349 4251 3192 R1326 85279A1 962 561 7241A6 691

C85 BAGY43S 765349 4251 3192 813026 8S27YLA 962 S56A1 72416 861

86 BOEYLIAD T6S5A34Y G42A1 3192 81A26 B8S2/91 962 561 72416 2913
87 4958(A2 341AT65 9425 3912 681932 7852 Bg2A1 6715 4351 724

88 49BA2 341A765 Y4ZS 3912 68A1932 7852 862A &TAS 4351 58721

89 724A396 41/693 H2958Y1A 3A12 8326 719852 621 5693 8613 431
90 T243A6 417653 4258va1 312 8326 7149852 621 5693 86A3 3961
91 439582A9 7656418 495: 319 681392 7852 628 72156 41A253 291
02 435A829 7659918 4951 119 68A1392 7892 628 T7T21A56 41253 581

C93 43A5829 765910 495A1 319 681A362 7852 628 72156 41253 351
O4 HA35829 765918 49S1A 3419 681352 70852 628 72156%41253 431

95 435829A 765918 4951 31AY 681392 7052 628 72156 4A1253 Sua
96 435A29 T6591A8 4951 31Y 6dAL139Z 7852 628 72AS6 41253 5821 |

Q7 4ASE29 765918 495A 3A1Y 681A392 7492 628 72156 41253 4351 |

98 3982YA 765918 4951A JAY 6481392 78%2 628 72156 4AaA1253 9431

99 439A9 7659A8 4951 319 68A13Y2 78952 628 72A56 41A253 58291

100 435829 765918 49AS51 319 6313A92 7852 628 72156 4125A3 953
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101 43A5829 765A918 49A1 J1Y 68142 7852 628 72156 412A3 13925
102 76943709 83965 49285A1 9Y31 82671A3 75291 619 253 41673 351
103 7694A35 83969 A492851A Y3AL 828713 T5291 615 253 41623 431%

104 7694835 B3YAAS 4023851 931 #4206713 752491 615 253 416423 $62.

105 4356789A2 Y87e5341A 4291 312 6132 7182 8162 9172 82A1 921
106 435678A92 98765341 4251 312 6132 7192 8162 9A172 821A 891
107 43567A8%2 98705341 4251 312 61232 T7152 BA162 91A72 821 781

| 108 4356A7892 98765341 4251 312 6132 7A152 glA62 9172 B21 671
+109 43567492 98765341 4251 312 6132 7152 B8A162 9A72 8214 7891
110 4356A892 QBT6D341 425: 312 6132 Th152 8p62 91AT2 821 6781 |
111 435A7892 98769341 4255 312 O6A132 7A52 B1A62 6172 821 567%
112 435678YA QU76D34A 4251 31A2 6132 7152 8162 9172 82A1 v241

113 43567A2 987065341A 4251 312 6132 7152 BA162 9A72 882A 18921
114 4356A92 93765341 4251 312 0132 TA15¢ BAg2 9A72 HB21A 67891

115 4395A892 98765341 4251 312 O0A132 7AS2 BAg2 9LA72 821 56781

116 350789A 98/6534A 42517 3A2 6132 7152 8162 9172 82A1 92431

117 4356A2 98765341A 4291 312 6132 TA152 8Ag2 9A72 (2A 078921

1108 43DA92 YU87065341 4251 312 AA132 7TA52 BA6p SAT2 821A 56/7891
119 43A892 98765341 42%A1 312 6A32 7AS2 BAG6D 91A72 821 356781
120 43567A982 4187653 4251 312 3261 5271 9A1628 9721 81A7 791

129 4356A7982 4187653 4251 312 3261 S27A1 Y(A628 9/21 817 671
122 435A07982 4187653 4251 312 372641 S2/14 91628 9721 8Bi/ 561
123 43A967982 4187653 425A) 312 3261A 9271 91628 9721 817 381

124 4A3567982 41370653 4251A 3A12 3261 5271 91628 9721 81/7 431
125 43567A82 4187053 4251 2172 32461 5271 9A1628 9721A BAZ 7981

126 435A7G982 4187053 4251 312 32ALK1 S27A 914628 9721 817 5671

127 43A67982 4187053 42531 312 3264 52714 91628 9721 #417 3561
128 4AS6/982 4187693 42bA 3A12 3261A 5271 $4628 9721 417 4351 |
129 35679824 LA1B7653 4251A 302 3261 S271 $1628 9721 317 2431
130 S567982A 4ALE76523 425A JA2 32614 S271 91628 9721 817 24351

"131 43956A2 41ABT6E53 425%1 312 3201 B27A1 QA608 972A BAr 679821

132 43567982 418705A3 42A5) 312 3AZ261 5271 91628 9721 817 532
133 43567982 41876A53 4251 312 32461 SA271 91628 9721 811 657

134 43567982 418TA653 4251 312 3261 S2A7T{ 916428 9721 81/1 762

135 43567982 418Ar653 4251 312 3261 5271 9162A8 9$7A21 817 8/72
136 4356/9823 L18A053 4251 312 3261 92471 914A8 97421 817 8762
137 43567982 4187TA3 42A%1 312 3AA1 SAT71 916a28 9721 817 16532

138 4356/7982 418A53 4251 312 32A41 SA71 91648 97A21 817 87652
139 43567 98A2 41A653 4251 312 3261 S2A471 91648, 97A1 817 18762

140 43567G8A 87653A GALZSYL 331A 3261 95271 91628 972A1 817 34182
C11 435679827 18T6SA 4AH1 314 3A261 S271 91428 9721 817 53412

142 43567982 41876A LAS] 312A 37461 Sac71 91¢28 9721 817 65342

143 43569ATHU2 8765341 4251 312 3261 Y1527 $6281A 724 67TAL 971
144 A3956A9782 8765341 4251 317 3261 941527 96281 721 671A 691

145 4395069782 B765341 4251 312 326A1 91AR827 96281 721 671 561

146 43A560782 8765341 42941 312 3261A 91527 96281 721 671 351
147 43956A7082 8765341 4251 312 3261 9A1527 96281A 728 67TA 6671

146 L3A69782 8765341 425A1 312 326A S1ASP7T 969281 721 671 3561
149 L4AS69782 8765341 425A 3A12 3261A 91527 96281 721 6/1 4391

150 569/824 B876534A1 425A 3A2 3261A 91547 96281 721 671 24351
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151 435642 47653414 4251 312 3261 SA1527 9628A T72A 67A 697821
1952 43569782 Br765A3481 42a51 312 34261 “1527 96281 721 671 532
153 43569782 BI6AS34L 4251 312 32761 915A27 96281 721 671 652

194 43969782 G/7M065341 64251 312 3261 9152A7 Q6ap81 721 67) 162

1599 43569782 B7TA5341 451 312 3246% 91947 9¢6A28% 721 671 7652

156 43569782 BAE5341 4251 312 3241 Y152A7 G6A81 TAZ21 671 8762 |
157 435097828 UTO69SAY 4A5% 314A 3AP6&1 91527 $4281 721 671 83412 |

156 43569782 876A471 4A51 3128 3a61 Y1SAZ7 $4281 721 671 65342

| C159 43569782 8/A341 42A51 312 3A61 91SA7 Q6A281 T21 671 76532
160 43569782 BAB341 42D1 312 324861 Y1SA7 96A81 TAR2Y 671 87652

161 43569Y78A2 05381A 4291 312 3261 Y1H2RT $AABY TAL 671 18762

1672 43569784 B/HA53A Ma251 314 3281 91527 96081 7241 671 34182
163 435946782 B76534% 4251 312 Y1326 95271A 8162 721 56A1 961
164 43596A82 d/aS34) 451 312 913796 $9527TA1 8A62 721A 561 6781

165 435A6782 8/65341 4251 319 YA13206 9527148 8162 721 S6A 961

166 4359642 8/05341A 4251 312 91326 GS2/A1 HAG? T2A 561 67821 |
167 A3959A2 8765345A 4251 312 91326 YS27Th 8A? 72a SoA Y67821 :

168 43596782 87649341 4251 312 Y132A6 954271 8162 721 561 652 |
149 439596782 B87T6A341 4ZAS] 312 Y13A6 9SAR71 8162 721 561 6532

170 43596782A B765A1 4A51 314 913426 95271 8162 721 S61 53412

171 43296782 d7A341 42a51 312 Y134é8 G65al1 816A2 721 561 763532 |
172 4356A2 U41AB7653 42231 312 32061 794152 BY4s2 972A 7846 69821
173 S69824 4A187653 4225p 342 326 1h 76152 BYg2 9721 7816 24351

178 S97624 B8/06534A) 4258 342 691432 9927 8i1vé6p 721 6115 24351
175 4356A92 8/653419 4201 312 3261 [9A122 8962 729 821A61 661
176 4356A2 8765341A9 4251 312 3261 (94152 8962 729 B2A67 6921

1/7 435A2 8765301A9 4251 312 326n1 T9a92 BY42 729 82A67 569321
178 43504872 417653 4251 212 3201 GA1952/8 821 9671A BAO 6961

179 4356A72 41/7653 4251 312 3261 9A15278 B8621A 967A BAG 69871
PHO 4396A2 41A70653 4251 312 3261 9419278 B6oA 967A 8A0 6Y8721
181 43509872 41l765A3 U2ZAS]1 312 34261 915078 8621 9671 816 532

182 43569872 4176A93 4251 312 32861 9154278 Bez 9671 816 652 5
C183 43569872 417A93 4221 312 32A61 YISA/B Bgh21 967) 816 T7652

184 435A96072 4170653 4251 312 9A1326 952781 8421 716 H6L1A 591

189 43A996872 017653 425A1 312 91A326 95S»784 8621 716 S61 351 |

186 4a3596872 417653 4251hK SA12 91326 920781 8621 716 561 431
187 43%00A72 417653 4251 312 91326 95278A1 8621A TALE S561 6871

188 4395A0872 417653 4291 312 YAL13286 952781A 8621 716 56A 5961
189 LAD96872 417653 42% 3AL? 91A376 652781 8621 716 S61 4351

190 3996872A UALT0653 451A 3A2 91326 G52781 8621 716 561 2431

191 435Y0A2 4H41A7T653 4251 312 91326 99278A1 862A Tab S61 68721

192 SYOUBI2A 4AL1T7653 425A 3AZ 91A326 952781 8621 716 561 24351

193 435906872 41765A3 H42A51 312 913A286 9002781 8621 716 561 532
1904 43596872 41706A%3 4251 312 913286 65ap781 a621 716 561 652
1905 435996872 417A653 4251 312 91326 9S2A781 8642% 716 S61 762

196 A435YOHT2 W17AD3 4251 312 Y132A6 SSAI8Y B6ARYL 716 561 (652 |
197 4359687402 41AD3 4251 312 v13288 9547/81 886A, 716 581 17652

198 87243456 417653 425941 312 Y3261a 81527 8621 716 35A 3951

199 B872A399%6 HAIT653 625914 342 93261 81527 8621 716 351 2431

200 7243956A 417653 42591 312 Y3261 3A1527 8624A TAG 35% 6871
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201 87243956 41T765A3 424991 312 93A261 81527 8621 716 351 532
202 B7243956 G176A593 42591 312 Y32A51 BLSAZT 8621 716 355 652

203 87243956 41T7TA0GD3 42591 312 Y3261 di15pA¢ 864a21 716 351 762
204 87243856 4LIT7TAS2 42591 312 932761 81547 B86A21 716 351 7652.
205 87249308 7653471 QU425A1 9123 326A 8LASD2T 862% 716 431 3564 |

206 8724A356 7652341 942518 9A123 326% B1527' 862% T16 443A 6931

207 87249256 T7T653A4F QuAZ2S5L G172A2 326% 81527 8621 116 431 342

208 BT7246356 [65A341 Y42AB1 $123 3A261 81527 8621 716 431 S32
209 B8T2649356 765A41 94A%1 912A3 23A264 81527 86421 716 431 5342

210 G3A69T2 417653 U25A1 312 3260 BY1AS2Y 84219 $67 8716 3561

211 4356972 417A653 4251 312 3201 8915247 B84A21% 967 8716 762
0212 435697A2 41AS3 4251 312 32A63 BYISA/ 86A19 967 8716 17652
213 872A396 LALT7053 429914 3742 9328 B19Y507 8624 716 5613 2431

214 B724396 4176A93 42591 312 Y32A6 8195427 8621 T16 5613 652

215 8724396 417A653 42591 312 9326 B1G52A7 86A21 716 85613 762
216 8724956 34176A5 942% 3Y1y 932A61 B15A27 8621 716 4351 652

C217 8724956 3417TA6L 9425 3Y12 93261 815247 86A21 716 4351 762
218 8729A50 4917653 4259 392 3201A9 810727 8621 T16 4354812 951

219 BY2A956 49A17653 42959 392 32619 81527 8621 716 4351a2 291

220 B72956 4917A653 4259 392 32019 815247 86A21 T16 43512 762

221 8124356 934176A5 95142 312 92A613 815A27 8621 716 532 652
222 4356872 9534176A 4251 312 90132 9A2TAHLS 8621 716 S52A6 692

223 4350872 534170A 4251 312 961320 9A27815 8621 716 S546 6952
224 4356872A 95A1/6 4a51 31A 961372 $27815 8621 716 526 53412
225 43589672 7T0SA341 L42AS1 312 3A2601 965271 621 9156 B61 532

226 43589672 7645341 4251 312 320681 985a271 621 9156 861 652
227 439542 7653414 4259) 312 9326324 85274 462A 6AS 351 586721 |

228 43958672 T65A341 424591 312 9342681 85271 621 615 351 532

229 43950672 TO6A341 42A891 312 934681 8542731 621 615 351 6532
230 43595672 T65A341 42451 312 BY13426 89592719 621 656 8615 532
231 4359612 76A5341 4251 312 8913246 8S5SA2719 621 956 8615 652 |
232 8672495 [G6AS341 9425 3Y12 8193246 85A271 621 615 4351 652 |

| 233 4359A82 76534108 4201 312 913268 7852 628 9567214 S8A1 981
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1 43869A82 AY6S3SHIB 42981 312 768326 T22918 856 T6139 A162 92B% A21
2 4386Y3A2 AVES ILL 4Zbrl 312 78370 T529548 896 76135 AB162 921E SA
3 43BOBYAZ2 AYES ILL 42581 312 78326 TH20818 856 76135 ALBEE? 921 691

4 43880902 AY6OI41 42%81 212 [8328 7529188 8%6 76013 Al62 921 661
5 4386869082 AY65301 425841 312 THIZE 92918 856 TO6{H3D A162 921 38%
6 AB38069A2 AYER IRL L2balg 3812 78326 1S2%386 8%6 [613° 4162 921 43y 0.

7 43869A28 AYE53481 42581 3182 78326 752948 856 T6135 A162 921 241
8 43668A2 A965341 42501 312 [f83I26 7529818 8%4 76139 ABZ G218 6GA1

9 438b%YA2 A9GS341 425%0%F 312 Tdipe 7H2%RY 554 7T6BH135 A1862 921 8691

10 438B09YA2 A9O0S3I41 4250031 312 7H3IZG 71529188 856 76835 A162 921 3861
11 4886%YA2 A068341 425088 2u12 T8326 752918 8558 761335 A162 921 4384

12 43869AB AS65348 42ba1 31HZ2 18320 7H2918 858 76135 A102 G281 A244
13 4386H2 AY6O53418 42501 312 708326 (529818 856 76135 AdOZ $28 69A21
14 438pA2 A969381 42%0) 312 [78326 782%d3 866 7681395 AUH6Z2 9218 866A |

195 43B9A2 AS6H341 425001 312 T8326 792%88 856 7683% AlBo2 921 38691
16 4869A2 AT65341 42548 3312 (87326 T52v1HE 856 76335 A162 921 43861

17 B6VAZB AGOHEHIUHT LIZHUR 3H2 74326 752918 858 761835 A102 $21 24381

18 369A AGAS34H 4/5013 3p [8326 752918 856 T6135 A162 9281 AZ43y

19 43869 AVYOS348 42501 3182 [6326 752%4d 856 76135 alB1o2 928 GAZ4y

20 438B69A2 AVO5341 429881 312 7838326 7TH2918 856 7613859 A162 921 5813

21 L3BBOYAZ AYESILL 4ZoHl 317 [anI26 7TH29:18 856 TO1HL A162 921 5813

22 L3869A2 AYOS IAL U42Sd1 312 Tudl3206 7152910 88956 761339 A162 921 789

23 43B69A2 AVOSZLY 42501 312 TB83268 [RY2918 85KH6 [6135 A162 921 675

24 43069A2 A965341 A29d81 312 [78326 752918 BRSSE 76138 ALO02 921 7439

25 4386vA2 AYOBSINT 42541 312 73328 782914 8586 76135 A162 921 2675

26 U3BHEIAD A9B69 341 42481 312 [8326 792RE 856 768130 Alc? 921 291848

27 4386YA2 AVES341 A42581 312 743228 791d 8536 (6135 Al682 921 752964
28 A9Z2438H6 419093 dod 31» 18328 7252YA18B8 656 76u135 A621 916 86

29 A9243BY6 419693 425831 312 [78326 75694818 ASG 761835 R621 916 3814

30 AYZ433d6 419653 42581 34312 78326 T529A18 856 76135 A621 916 431
31 AY284386 4519653 42581 31082 765326 TH29A18 856 76135 A621 916 241

| 32 A9Z243868 419053 42%01 312 T8Y26 7S29A83L8 886 76135 A621 91B6E AAy

' 33 AY24386 41Y653 425801 312 T8326 752%A14HB 856 76835 A021 916 3861
34 A924080 419Y653 425818 3812 T8326 7S2YALE M4946 761335 A021 916 4381

39 A92H336 48319653 42%c1e 3802 [A326 7520818 856 [70135 A621 916 2431

36 AQUL336 4u3YE53 42508] 3182 T8328 TH2YA18 856 76135 AGLBL 916 §241
37 9243868 N1Y693 42541 312 78320 79529A3188956 786139 Ao2lB 9r6 649)

38 A9Z2L38E 419653 42981 312 /B326 I529A38 856 768135 A621 91E6 BOA :
39 A9248B6 419653 drbopd 3412 783246 TR529A1H88 854 76B3S A621 916 43861
4OQ AV2BHEG6 4519653 42908 382 78326 TH529418 886 761839 A621 G16 24381

41 A9U386 4B9GS3 42981uy 3672 7/8326 1529418 RSE 16135 A6281 916 G43)
472 AB4386 4pY9653 42531 3182 78326 TS29A18 RSG T6135 A628 SB16 ASZ4

43 A9244y 419653 425081 312 78326 7529488 856 76833 A6Zl 9186 386A)
44 A924386 4196583 429581 312 [83826 7529A18 356 76135 #621 916 532
45 A924386 4196893 42981 312 7823286 75H29A18 856 76130 wk621 916 692

46 A924386 4195653 42001 312 7/0326 75289418 856 76135 AoB21 916 $672
47 A924386 41YaB3 428581 312 7Tb3dd 75829418 856 76135 A621 916 6532
4B A9243b6 419853 42581 312 783286 750YA18 856 76135 A6uB21 916 G05°

49 A924336 4196SH Uubtl 3128 [7633826 7529418 856 76135 A621 916 5342

SQ A924386 41983 424581 312 78386 [549A18 856 76135 A6BLL 916 $6532
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S91 AYB24386 41R53 42501 317 [83236 7S5RYA18 856 76135 A6B1916 16652
§2 A9B4 386 4BOS3 42501 3182 7383248 7523YA18 856 T6135 Abul 916 41962

53 A9Z243H6 A41Y653 425881 312 f8R376 752Q9A15 856 761385 A621 916 583
S54 A9243886 41G653 4251 312 [08326 7529718 856 T6185 A621 916 5813

55 AYZ24386 #4196883 42081 312 70426 7529218 856 761385 A621 916 2583
S56 AGZ24386 419654 425081 312 7838328 7529418 81rS6 761358 A621 916 78%

57 A924386 019653 42581. 312 7B326E 76529018 8586 76135 A621 916 675

58 AY24380 419653 425881 312 /H3260 752%A1¢8 8856 T6138 A621 916 7835
859 AV24386 41Y653 42581 312 83261 715297418 886 761358 A621 916 6785S

60 AV24386 A196H893 42501 312 TO3IPE 782YA18 85B6 76435 A021 916 2675S

61 A92438B6 419693 42531 312 T6326 7529YA1B 8568 7H13> a621 916 (E76

C62 A924386 419353 42581 312 78324 7HOA18 8yvB6 76135 A6BZ2Y 916 752946
63 A924380 41Y61353 425d 312 T8328 29A188 858 786135 A621 916 87526 |
64 AQ243886 4190693 42581 312 7832643 529418 858 78139 A621 916 18756

65 A924388 419653 42581 312 183725 I529A3 856K 78135 A621 9186 AL4T76
| 66 43838692 419653 4258R1 312 1TH326 71529148 568 76a1835 216 861 381

67 4BIBAGYZ 419653 U2b81y 3E12 783286 7529148 568 7T6A135 216 361 431 |
68 43BA6928 4B19693 U42581 3132 78326 T5291A8 568 706A135 216 861 241
69 438A0Y2 819653 4250n1 312 78326 7529148 568 76A4835 216 8618 3841 |
70 4BBA6Y2 419653 4253p 3812 78326 7TS5291A8 568 76A1B3S 216 B61 4384

71 38A6928 Agl196D3 42541d 382 [A326 /5291A8 568 76A135 216 861 243) |
C72 430A09B 489654 42581 31H2 T0326 7929148 568 T6A135 2816 861 v24

73 838692 419053 425861 312 78326 75291808 568 76AB35 216 BOR 38461
T4 L4UA692 419653 42580 3H12 78326 7829 1A8 568 76A835 216 861H 438A)

75 B8A6YZ23 4819653 42583 382 76326 7T5291a8 568 76A1835 216 861 263814

76 38BA69H 4396953 425318 382 783206 7529148 568 TE6A135 2816 861 vz431
77 438468 4BYSS3 425481 3182 73326 7502981A8 S68 76A13%5 280 86 6Y241

18 L38A692 4196583 4208581 312 783626 7529148 568 7T6A135 216 861 532

79 438A692 419683 423581 312 70336 758B291A8 S568 76A135 216 861 £532
60 438A0692 419658 43581 3128 (b3326 75201A8 568 764130 216 861 53472

81 438A092 419483 4235081 312 783756 7T5H91A8 568 7T6A135 H216 861 $6532

B82 438A69B2 41353 42561 312 [837286 7S5BY LAE S68 THAL3H Bl1éd 861 15892

83 438BA09B 41653 42581 31132 78326 7528BY14A8 568 764135 blé 861 41v62

84 4384692 41Y6533 42081 3172 78R26 TH2Y148 568 76A13d5 216 861 2583

89 92483436 9695341 425818 2381 78326 (52948 568 A3IS76)1 621 381 631
86 9248A86 960341 U258A8 2381 [8326 754918 568 A3S761 641 3818 443A

87 9283486 9653481 4258418 238 78326 752918 568 A35761 621 381 2431

B8 924386 965341 42buAgl 231 78326 75271488 S568 A3576m 621 385 3A&6L
BY 924386 YO05341 42958AQ 2381 78326 152918 568 AS76618 621 388 4348]
YO 92BACS 9653881 HA25BAB 233 [8326 752918 568 A3S761 621 3818 243A1%

91 9243A8 965341 4256AL1 23) 743206 [52988 568 A35768 o021u 3881 AEE9
92 9243A86 9658341 4285871 231 7834326 752918 568 A35761 621 381 $32
93 YJ243A86 9650841 H4OHOBAL 2831 B3ER6 7572918 568 A3S7Ts61 621 381 5342

9h 9243A036 96L341 L28950A1 231 78386 7542918 568 A3S5761 621 381 6432

| 95 9243A86 985341 4250A1 231 783286 756918 568 A35761 6821 381 $652
G6 92843A86 96581 ABSYAL H31 [83628 752918 548 A35761 621 381 53412
97 GPU3AA06 96B4] UGBSZAL 2831 763dé 7982918 568 A3S/761 641 381 65342

98 9243A86 98341 428B58A1 231 7838¢ 758Y18 548 A3ST61 6pvdl 381 9€532
00 9VU43A86 $65341 4258A1 231 [88326 752918 BS68 A39BI76Y 621 381 785

100 9243A86 965341 4258A1 231 B3268 7852918 R&S A358761 621 381 £785
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101 9243A88B6 965341 4258701 231 [8326 752918 5688 A3STH1 621 341 1876
102 9243A868 905341 4258501 231 7832486 7H818 588 A3S7T61 B21 381 52914

103 9243486 9US341 4258Aa1 231 T8328 78918 58568 A35761 68B21 381 75266

104 924AE386 965341 ALeovniy A123 783248 752918 856 76135 021 4381 A331
105 924BA386 9692341 ALeSal A123 74326 752448 856 T6135 621 4831p 4A}
106 92BU4A386 Y6534317 AG2ZSEL1 AlB23 T8326 752918 3856 76135 621 431 241

107 924A3B6 960341 AU2D8%1 A123 783268 /75291p8 £854 76H3D 621 431 3861
108 9248386 96953481 N425318 A123 18326 (952918 826 76132 621 433 4A31
109 928A386 960341 ALZOSRL AHZ2S Tal226 Top91Aa 856 76135 621 4318 244

110 9244388 960341 Ad2>d1 A123 [78326 752988 858 746B13S 0218 431 £691
111 924A86 965341 Al82>d8 A123 76328 7929188 858 76835 621 434) A386] |

112 G24p86 653041 4429580 AWI23 718326 752918 356 761739 621 435 44381

113 9BA386 %65348 AU2581 ABZ [78326 752948 556 7613% 6281 4318 924A
114 24A3038 9653418 AS25881 AV23 783206 752948 856 [768135 628 431 8692)

115 9244308 Y65341 A425081 A123 78320 75201 856 76835 6218 431 38694

116 924A3086 9059538481 Al4ng5d1 A12HI 78326 7526918 856 (6135 621 431 3472

117 G24A386 9608341 A42ub81 A123 733H6 75032918 856 76135 62% 431 6532

118 924a386 9ub341 A42bol A123 783246 758918 A856 76135 6H21 431 $652
119 9284A386 96581 A4HOUL1 ALIBI 7TH3H26 752918 886 76139 621 431 53412

120 924A386 9834% A428581 AlZ23 THEE 758918 856 76135 6ull 431 96532

121 924A3386 965341 L42581 A123 THE326 [52918 856 76185 021 431 5813
122 92474386 9098341 A425281 A123 78ERE 752918 856 761385 621 431 2583

123 924A3886 9658341 A421 A123 79in26 752918 856 7615 621 431 25813

124 9244386 YO5BL41 ALgY] Ald 7THHAZO 752918 856 761385 641 431 42583

125 924A386 9065841 AST) Al2i 783326 752918 856 76135 621 4831 A4253
126 924A3p6 Y05341 AdybSol A123 7883286 752918 8856 (6130p 621 431 78%

127 924a386 965341 A42581 AIP3 183260 7"p32918 8586 76135 621 431 675
128 924A356 905341 A425u1 A123 83288 782918 8r6 761358 621 431 6758S
129 924A386 9635341 ALZHLYEL A123 7832R 7Tu2918 885836 76135 021 431 2675

130 924A3LB6 965341 A425HL A123 7832686 702918 §568 7TH13> 021 431 187¢

131 924A386 9uS341 A42581 A123 783728 78Y18 8586 T6135 6321 431 75294

132 A4386928 Y6534A81 42581 A231 78326 752918 856 76135 021 41B2 24a
133 A43IUE92 90934A1 42b81 A231 783Zo TH5290Rt 856 768135 6218 412 Bo91i

134 AL3BO92 96934A1 425881 AZ31 74326 7929138 856 7635 021 412 3861
135 A43882 96534A18 42581 AL31 (#326 T5294 356 768135 628 412 86621

136 A43B92 969534741 425851 A231 (8326 75298 856 T66H3D 6218 412 3869
137 AUB6YZ2 96534A1 42580 wl3Bl TH326 7529168 AS6 76839 621 412 43861
138 438690 96534A8 42581 AZ31n 76326 752918 856 T6135 6281 482 GZ2had4y

139 AL3uBOY2 G6534Aa1 42581 A231 78¢326 (52918 856 [6185 621 412 SA13
140 A438692 9603471 42581 A231 7BU3IZ26 752918 8126 761358 621 412 (185
141 A438692 YO6D34A1 42581 A231 [783208 7u52918 85136 76135 621 412 675
142 A43869Y2 90BY34A1 42581 A231 73328 722918 8SEHSG 16139 621 412 ZE&7S

143 A438662 98534A1 42581 AZ31 78328 783918 85RB6 76135 6B21 412 15296

144 4B8A92 4196853 425313 3812 73326 [752948 548 76A1835 A621 9186 4d
14S 4383A98 489653 42581 3182 783326 /929A8 568 7O0A135 A6281 S186 S241

146 43682 4189653 42581 312 70326 IH2%A¢ S68 76AB135 A620 9886 8Aa621

La7 43892 4190653 429841 312 73326 7H29AE S568 76AR3S AA21u 9886 3EAGY
148 4BAYZ 419653 42588 3R12 73326 752948 S568 76AB35S A421 91886 432A
149 438AY2 419683 428501 312 [83-6 75829A8 568 76A135 A021 9186 6532

150 430A92 419058 4HSY1 31248 763426 752Y48 568 T64135 A621 9186 5342
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C191 438A92 41903 426858) 312 78386 7S589AB S568 T7T6A135 AgB21 9186 $6532
152 438A92 4196983 42881 312 78826 [7529A8 S68 76A1385 A621 9186 2583
193 924386 419653 425BAd] 312 78326 75291BAR 856 76A35 216 86B3 3Ah6%

154 9BU43A6 4BY653 4253A1 3182 T8326 75291A8 856 T6A3S 2B16 8613 $241

155 92486 419653 425848 3H12 78320 75291RBA8 856 76A35 216 8683 43A61
156 9H3A6 489653 4258AlH 3H2 (8326 TS5291A8 856 T6A35 2810 8613 92431

157 9243A6 419683 428506A1 312 T83R6 75BL91A8 856 76A35 216 8613 6532
158 9243A6 419658 4BSbAL 3128 783526 75291A8 A856 7T6A35 216 8613 5342

C159 9243A6 41983 42R5BAL 312 7B3B6 TS5BYLA8 856 7643S B216 B613 96532
160 9B243A6 41853 4258A1 312 (83286 75HY1A8 856 76A35 B16 8613 15652
161 9B43A6 4B653 4258A1 31B2 783726 752B51A8 8956 T6A35 B16 B613 41962
162 9243A0 419653 425B0A1 312 [bR3I26 7529148 856 76A385 216 8613 583 |

163 9243A6 419653 A258A1 312 7Yb32¢ 752Y1AY 856 T76ABS 216 86138 S58A3 |
164 9243A6 4196583 428BAY 312 7TuB26 752%1A8 856 7T6A385 216 8613 2583

165 9243A6 419653 #4258A1 312 788326 75291A8 8856 76A358 216 8613 78%

166 9243A6 419653 4258A1 312 783268 7U3S291A8 858B6 76A35 216 8613 675
167 9243A6 419653 425B8A1 312 78326 7529148 B8R56 76A33 2¥6 8613 7835

| 168 928346 419653 4258A1 312 483268 TB5291A8 8R6 T6A3ISE 216. 4613 6785
169 G243A6 4196853 4258A1 312 T8328 752Y1A8 8586 7¢€A35 216 8613 2675

170 9243A6 419653 425n0A1 312 18326 1529148 BS68 7THBA3S 216 88613 A876 |

171 9243A6 419853 4258A1 312 78328 7B91A8 8s8B6 7T6A39 216b 8613 75296
172 9243A6 419060853 4200A1 312 78320 2914813 858 7B6A3S 210 8613 87526
173 9243A6 419653 4258A1 312 783268 S291AH 85R 7TBA3S 216 8B613 A8756 |

174 924bbg 965341 ALZOB AB123 78326 752918 568 7T61BA3S 621 438H 4A8Y

"175 9B4ABE 965348 AU4258 A1B23 78326 752918 568 761A39 6281 4381 $241
1/6 92886 9653481 A4258 aB23 78326 752918 568 7614A35 621 438H 24A8)
177 624486 965841 A4EHY8 A283 7830326 752918 568 T61A3S 621 4381 5342 |
178 924AH6 96841 AUBSE A12B83 78336 7582918 568 761A35 621 4381 65342
179 924A06 965b341 AL2B8 A123 /7d8R26 752918 568 761A3B5 621 4381 25873

180 924A86 965341 A425 A123 78BH326 [52918 568 761A8BS5 621 #3881 58A3
1d1 924A86 965341 AL425d A123 THo32¢ 752%18 RS68 7T61A358 621 4381 785
182 924486 Y65341 A4258 A123 [63208 7552918 5868 761A35 621 4381 675

183 924486 965341 Au42H8 A123 #3268 7852918 R68 T7T61A358 621 4381 6785
184 924A80 Y6HH3IUL AL258 A123 TB32E 7TH2918 s5BA8 761439 621 41381 2875 |
185 924A8H6 965341 A4258 A123 708326 752918 9688 7HB1A3S 621 4381 1876
186 924486 9US34L A4250 A123 78328 73918 5868 761A35 6821 4381 75294.

187 924AB6 965341 A4258 A123 78326 7S291R S688 7THA3S 621 43881 7.61A8
148 9BA386 4AV653 42581 A2318 [1326 752918 856 76135 ABLO2 9248 SAL |

189 YAUBO 449653 42580 A23BY1 78326 T5291HA A456 76835 A162 9241 43861

190 98386 4A96DH3 425818 A238 T8320 752918 856 76135 A162 9245 9A431

191 9AU4386 4A9653 425881 A231 7bR326 752918 856 761385 Alez 9241 583
| 192 9AL3HE6 4AYHE53 42581 K231 (Toh326 7152918 856 76185 A162 9241 5813

193 9A4386 4A9653 42581 A231 /HB326 752%18 8856 761358  Al62 9241 78%

194 9A4386 4AG653 42581 A231 783266 7452918 8586 [6135 A162 924) 67S
1995 9A4386 4AYOS3 425B81 A231 7/8326 752918 BBS6 76138 A162 9241 (83S |
196 9A4386 4AYoBSd 42581 A231 Tu3zb 732918 85B6 76135 A162 9241 2675 |

197 9AB38B L4AYBESI 425d1 A231 18326 752u8 856 768135 A1B2 9241 26186
198 9A4386 4AYBS3 42581 A231 78328 /K9108 B85R6 76135 A1682 9241 75296
199 438BAZ U41AY653 42581 312 783726 948792 95¢8 76AB135 Ab2 921886 8A
200 43842 41HBAY6S4 42581 312 78326 YAE752 S48 76AB135 A62 92886 8A2)
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201 43BA2 41AYB3 428901 312 78386 GAB7SH S68 T6A139 AsB2 92186 $6537
202 436BA2 41A9653 425pbl 312 78b32¢ YABIS2 568 7T6A13BS A022 $2186 5813

203 A438A2 41AY65B3 42uB81 312 [3826 YAUBTH2 S568 T6A13IBS A662 92186 2582

2040 438A2 G1A9653 4258) 312 7u8326 9A8752 Hs68 T6A1358 A662 92186 78%
205 430A2 4149053 42581 312 743268 Yad7852 5B68 76A135 A622 92186 67%

206 43BA2 41A9653 425881 312 [(U326 YARIS? BS6H T6&A13B Ao 92186 7835

20/7 438A2 UH1A9653 42531 312 837268 YAB7E3D? BS TO6AL1398 AGZ 92186 6785

208 438A2 41A96B%3 425081 312 76328 9A8782 SR68 TOA13S A62 92186 2675
C209 438A2 41A968B53 4258) 312 78328 9a4832 S88 786A135 A662 92186 87526

210 438Aa2 41A9693 42531 312 78324 68792 5688 78A135 Aud? 92188 9A4d76

211 43492 419653 4258Au81 123 78326 TS29A8 856 76A3S 18A62 98386 3A91

212 43A92 41983 42085841 123 76366 THRIAG BSE 76A35 (A682 91336 969532

213 43A92 419653 425BA1 123 788326 7%29AK 856 T6ABS 1A62 913886 S58A3
214 43A92 U1Y6D5B3 42i30A1 123 10826 /S29AR 856 TOA3BS 1A62 91386 2583
215 U43A92 419653 4458A1 123 7683726 T929AK 8854 76A358 1A62 91386 785

216 43A92 419653 4725HA1 123 783268 7352948 8586 76A35 1A62 9138¢& 675

217 43A92 416653 425BUAL 123 [8326 7529A8 8RS& 76A3B 1A62 91386 7835

218 A43A92 419653 4258A1 123 B326B 7BS29A8 HEHE 76A358 1A6Z2 913486 €785

219 G3AY2 41960853 4258BA1 123 18372 TB29Al BsB6 T6A3IS 1A6L 91386 2675
220 43A92 419653 4254A1 123 74326 T52GAE 89548 7BA3S 1A62 913886 Ad76
221 43A92 41953 4258A1 123 763286 7SBAE BSg 76A3S 1ABZ2 91386 S52GA6

222 U3AY2 419853 U4258A) 123 783248 73944 ASBg 76A35 1A68B2 91386 (5296
223 924AB6 965341 42958A 3A1Z2 TB326 Y1B8AB7S2 B56 7AA3S 162 438661 Ab]

L224 92456 965341 4258A 3AH12 [783726 9113Ad752 856 THAIS 162 43368 4A6

22% 92406 96H41 L4HS8A A121 785384 G1AB8795R2 BSG T6A35 162 43881 65342

226 92LA6 969341 42958A 3412 7483726 91A8/52 B56 7TEABS 1062 434861 SvA3

227 924A6 96513341 428A 3Al12 7BH26 9148732 856 764385 162 43861 2583

228 92406 965341 42584 3A12 748326 Y1A8/52 EBS6 76A358B 162 43861 /BS
229 924746 965341 42587 3A12 783264 91A4B/RBS2 HSB6 T6435 162 43861 675

230 924A6 965341 4253A 3A12 R326R G1a87/BS? 8BE (6A398 162 43861 6785
231 924A6 YOBS3I41 4258A 3A12 783283 9148782 85B6 76A35 162 43861 2675

232 92446 965341 4258A 3812 70326 S1A3759 8568 TbAa3b 162 436B61 A874

233 924A6 YBS534) 4258A 3A12 7032” S1A87T6 BORG T6A3S 1682 43861 715296
234 9243886 419653 425831 312 FbaB326 752018 856 AS57618 621 S586 S5Ad13

: 235 438A8692 965341 42981 312 7T8BA3326 752918 856 761AS 621 8581 Hall

236 L3A8692 965341 425A1 312 7TBBA3ZO6 752918 BHS6 T61A5Y 621 3581 785
237 43AB692 96534) 425A1 312 7BA3268 7852918 asB6 761AS 621 35d1 675

238 43A8692 965341 425A1 312 [BA3?6 752918 8B56 761A8 621 39HE1 78AS

239 43A80692 965341 425A1 312 B8A326c6 7352918 8H6 7T61A5S3 621 3581 6178S

200 43A8692 9685341 4225A1 312 7OA3ZB 782918 8586 761A5 621 3581 2675

241 43A0B692 905341 42>A1 $12 7BA3Z6 752018 8568 rB1AS 621 3581 1876
2472 43A086p92 9BS5341 425A1 312 ToA3eBé 75318 856 76145 B21 3581 S2916

C243 U3AB692 985341 42SAL1 312 FBA32¢ TRBY1A 85B6 r61AS 6H21 3581 75296

244 436692 419653 42581 312 AB32hA87 $187452 ASB68 A76135 621 785 675
Co 4YS 438692 419653 4rH81 312 AJdB32a7 918752 A568 AT6135H 021 TABS adS |

246 438692 419653 42581 312 anl3ZeTE 918/52 ABSE&E ATE135 621 7858 [AS
247 438692 419053 42581 312 AB32608 Y187092 A368 AT6135 621 7858 67TAS

S48 438692 41096133 424881 312 Aobb67 S1A7S5p2 A568 A761385 621 78% 83268

249 438662 4196893 42581 312 AB3?237 918up2 ASRBB AlQ6135 621 745 E7526
290 430692 419653 42981 312 ATO3I26E G18/4852 A635 76135 216 (5B¢6 645
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251 43086972 419653 42581 312 783240 D187ARY2 A6858 76135 216 786 64TS
252 438692 419653 425381 312 A7B326 Y1dB/AS2 AGBES 786135 216 756 876
253 4390892 4198653 42581 312 AT8326 87AD2H A685 768135 218 756 29186

204 438692 4190ABD3 42181 312 78328 918/7A2 A6858 T6135 102 7826 2A7S
255 4388692 4195A53 42581 312 ATA332 918/A2 AS68855 78135 162 7526 1876
256 438692 4196BADI 42581 312 A7832 91862 ARES 7B613% 162 T7528 87A26

C257 438892 4196453 42581 312 A832 9B7A2 AGR8S 7B13S 1862 7526 G1876
258 438692 41YAS3 42581 312 T432A TBAG18 H85aAB6 76135 6A21 968752 746

C259 A4953862 AL6534 9425818 A23Y1 T8326 7$218 685 76135 4381 412 931
260 A4B93862 A16544 942581 AP3981 70326 75218 685 76135 4318 412 4914
261 A493882 ALBOSIL Y42581 AR23Y1 783726 182688 £895 768135 431 412 8E21

262 A4B3862 A106534 94208118 A23981 73326 75218 6485 76135 438 412 4931
263 AB93862 A16534 942581 A2398 78326 75210 685 76135 431d 4812 A494 |
204 A4938B2 ALBOS534 942b8RAY A23Y1 T8324 [5288 685 768395 431 412 38627

2695 AB3862 A16934 9425813 AZ239YB 78326 T5218 685 76135 #438 4812 A493}

266 A4Y 3062 A1653d4 YAL2981 A2B391 78320 75959218 685 76135 431 412 342

267 A493862 AloB34 94215581 A2391 783486 758218 685 76135 431 412 6532
268 A4938682 AL1BSIL 942531 A2391 783286 T5818 685 76135 431 412 1652
269 A493862 A10S3B 9U4B2581 AR3Y1 783726 (5218 685 76135 431 4128 34A2

270 A4Y336B2 Al1B34 9423581 A2391 78386 [/3B18 685 76135 431 412 16532 |
271 A493862 A16534 9425c)1 A239) 786326 (S218 68HS 761358 431 412 785
272 A4Y3IBE2 A16534 9425881 A2391 TE326 [5218 6858S 76138 431 412 7835 |

273 A493862 A16534 9Guebdt A2391 83268 785218 688 761358 431 412 6785 |
274 AQ938B62 A16%34 942581 A391 78326 157213 A88BS 7Tu139 431 412 1876

2795 AB366249 61653 AYLZHSAIB 9123 78326 15218 68S 76135 "Ald 9381 A31 |
D716 A3IBO6E249B 41693 A942541 9123 78326 T5018 6685 16135 AHLI4Y 9318 $At |

277 A3IBBEZ249 418653 A942581 Y123 74326 75038 685 76B135 Ala 931 B62
278 A3B6249 41653 A942508) Y123 783248 732168 685 76835 Ale3 93% 3861
2/9 A3BOZ24B 41653 A942501 Y8123 782326 75218 685 76135 AB43 9318 499A

cHO A38849 4HB653 A942581 91823 78326 75288 85 768135 A143 931 862417
281 A38249 414653 A942958131 9123 78326 75288 685 76835 A143 931 38621
282. 386248 41693 AY425618 98123 78326 TH218 685 76135 AB43 93b 49431

283 A3BO249. 41683 A94208581 Y123 78386 7583218 685 16135 A143 93% 65372

284 A386249 410653 A942581 9123 [RE3I26 [1H5218 6ARS 761358 A143 931 785

285 A3B6249 41653 A9429B1 F123 [783768 735218 6858 76135 A143 9341 675

286 A386249 41653 A94258A1 9123 78326 75018 68ES 76138 A143 931 7838

287 A386249 416853 A94¢5101 9123 783218 Tu21d 68sB 7613S Al43 93% 2675

288 AY38B24 653418 942581 A1239 ru326 [52H8 685 76H135 A431 914 B8E21

289 AY3B024 65347 9425801 A123Y 78326 752188 685 76335 A43Y 914 386

2900 9386248 695341 942581 AB17239 78326 795218 685 76135 A431B 984 449%

291 A93dB4 6S34H Y42581 AIHP3Y VB326 75248 685 T68135 A443! 914 86241
292 A9B624 65341 Y42505 A1239 /b326 79521R8 £85 76438 A43BL 914 63861
293 038623 6534H1 942581 AHZ23Y T8326 75218 £85 T6135 A431B 9834 24A9)

S94 A938024 6u341 9428581 A1239 76386 T5R218 685 76135 A431 914 6532

295 A93B0H24 53418 942501 AL239 783286 79818 685 76135 A431 914 1652

0G6 A938B624 65341 942581 A1239 78E326 15218 685 76165 A431 914 S813

SOT AY38624 658341 YU28bBl ALI23Y 78E26 795218 68% 761385 ad31 914 2583

208 A938624 65841 94831 A12B3Y 78H26 T5218 68% 761385 A431 914 42583
099 A938624 65341 942581 A123Y fBE83I26 T5218 68S 761358 AK43y 914 785
300 A938624 65341 9425081 A1239 783268 7e5218 685B 76135 A431 914 675
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301 AY38624 65341 42581 AL239 79326 75218 6688S 76138 A831 914 78139
302 AY 30024 65341 942501 A121Y 8132068 78H218 688 761358 A431 914 ¢&7388

3C3 A930024 6wd34) 942501 AL1239 74327 Tuoz18 6858 76135 A431 914 2467S
JC4 AY30B80624 65341 Q4eoul AL123Y 78326 75218 6Ba&S 7B135 A431 914 1876

305 938424 A6S3418 942501 1723 £8326 75248 568 7648135 431 62R8 EA

306 938A28 A6LIABY 942501 YB23 73326 752A8 568 76A135 4318 6218 2491
307 938A24 Abnd4l Y428581 9123 T8IFG 795u2A8 B68 TH6A135 431 6218 65937

308 938B3AZ24 -A65341 9425HY 123 (83326 752A8 568 7T6A185 43) 6218 5813 :

309 933A24 A6HB3I4Y 94rbol 9123 [fhspce TS2Z2A8 568 76A1385 431 6218 2583

310 938A24 A65341 942581 9123 7Ba320 75208 R568 7T6A1358 435 6218 785

311 F308a24 A6S3ILY YA25061 v1.23 703268 /432A8 51368 76A132 431 6218 675
312 938424 AES3LY YUZOuul 123 R326 [SZAB RS68 r6A138 431 6218 7835
313 938BA24 AGS 341 9425081 9123 83268 TRBSZAH R68 7641354 431 6218 £785

314 F3BA24 A6BD341 942501 Y123 78328 782A8 s5B68 76A130 431 6218 2675
319 93BAZYL A6H3NY YUULSBL vi23 [T8328 /152A8 5488 7TBA139 431 B18 A876

316 933624 41653 Y42H0REY Y123 7TR326 75218A8 8356 [6A3% 431 86F3 3A61

31/7 985624 41653 94298A8 9123 78326 7921048 856 T6A3S 43381 86B3 93461

318 9324624 41683 94285d8A1 123 77350 TH5621A8 AS56 76435 431 8613 6532

219 93A0H24 41853 94258A1 9123 7337286 7TH5R1A8 B56 76A35 431 8613 1652

320 93A624 41693 Y425041 $123 183280 78352108 8586 76A3> 431 8613 675

321 93A624 41653 Y42583A1 9123 7183326 752148 8856 76A38 431 8413 74835

322 934624 416953 Y4250A1 9123 B3263 TRYSZLA8 8s T6A358 431 8613 678%
323 934624 416BS3 YU25d3A1 ViI23 [RIZE 7821A8 8586 76A35 431 8613 2675

324 93A624 H410653 YALH IAL 9123 [6326 7521A8 8568 7BA3S 431 83613 A876

325 AY3862 4A10653 Ya2581 9A23 FdK326 75218 4885 761358 A431 4912 785

326 AY3862 4A1653 9Aa2%801 YAP TH3I26 [15218 688% T6138 A431 4912 [18395

327 93384 GA653 942561 Y18A23 T0328 795248 568 76A3135 143 62488 Ea4

328 49A62 41653 9425u88A 9123 TH3246 TS21A8 8ps56 76A38 43A1 93361 7835

329 494862 416UD3 942D8A 9123 78328 7TB21AR 8586 7AHA3S 43A1 $3801 2079
330 938624 41633 YA428AD81 9123 [78346 7S5AB218 856 76135 431 B653 64372

331 93583024 G10A3 YU42A5081 Y123 B33%0 [5A218 8856 76133 43) 2653 1835

332 938624 L16A3 942a5081 123 B83A6E8 T89A218 886 761358 431 2653 67435
333 9383624 H16A3 Ya2ab81 Yi123 (A340 75A218 8568 78135 431 2653 16/46

334 933024 41653 Y425BA01 Y123 [8326 75218 A8568 AlT613 431 7838 /7A35
335 936624 410883 YU25A01 Y123 7TA328 78218 ASR368 4Af613 431 TH3S 2678

336 938H024 41A53 Y425A81 Y123 (A326 75218 ASH38 A313 431 7835 (876
: 337 930624 ABH 3410 942581 9123 7A3Z8 JA21R A685E 76135 431 7826 2475

338 43882 GIBAYESI M2501 312 (B326 159298 S68 749AB135 Adép 9288 day
339 48842 41A9053 422488 34812 10326 [5298 568 769A1B35 A862 9218 43814

340 438Aa2 41A9683 428531 312 76386 7553298 S68 769A135 Ad62 6218 £532

341 43042 HIAYOSH 4BSol 3128 783326 75298 S68 7O69A13D Adop 9218 S342

342 438A2 U41A905B3 42381 312 8u26 [15298 S568 769A13HS A022 9218 2583

343 4u892 419653 A4250 ABLlL3 T8320 15290 568 T76Y1IBAZL 0210 43HB 448)
344 4ABY2 4198083 AL2B58 A123 T83IRE 753298 968 7691435 6210 4381 6532

34S AABY2 419658 AluL AL2B3 783126 752%8 568 7691435 0218 4381 5342
346 BABYZ2 4196583 A4288 A123 76826 75298 568 7691A38S 621d 4381 2583

347 4A892 419653 A458 A123 Tud26 T9298 BSH 7691438 6210 4361 7835

348 4A892 419683 A42508 A123 783213 [R208 5868 76G1A35 021d 4381 267%

349 438892 4196A3 424A581 123 78d3A6 754298 568 769185 1802 5326 5813
350 43892 AL41965 4ASUE) A312 7TU83A2¢ 75298 6835 [169138 1862 4253 T7Te38
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351 ABOEBG 4B6&SI 94288 9YAInl23 783246 792818 568 TO6H1AG3IS AuIB 9814 6244
392 862418 41653 94258 YAH123 763720 [521d S68 7618BA%3IS A43B 9BR4 LAB

353 Ad624 41653 942588 YAL123 7TB326 5218 BSs8 761A9Y3B A438 9814 7835

354 A624 41653 94258 YA123 Tu32h 75218 S68Be 7BA93S A438 98Bl4 761Ad
355 A4986 A6SBA 94BSA YLA2H3 783126 T5218 568 761935 1430 2416 5342

356 A4YBBE A6S34 Y4258 Y1AZ23 78326 7S2ALE 56B8 781935 14308 2416 1876
357 A490768B2 AIBO6534 Hod? A23491 670632 715281 6185 G435/1 481 241 621
358 A49B870602 A16934 5842 A23891 AT832 7509 £185 9435718 48B1 241 9381
359 A4B98762 A16534 HBA2 4238981 67832 (521 6185 943571 4818 241 491
360 A49B/62 AL6534 S842 A23a61 67832 7521 6(8R85 9435/8 4881 241 6871
361 A4BBI62 AL6H34 5842 Az38951 67832 7521 6185 $4357(B 488 241 4%81

362 A98762 AL16534 H842 Az36Gr 67832 7521 6189 943571 4818 24B1 A491
363 AL49B762 A16SRH S648 A2B3891 AZ83B2 7921 6189 943971 481 241 S347
364 A49B768B2 A1B934 S842 423891 678328 75H1 6185 943571 481 241 1652

365 A498762 A1653B4 Sou? A288B91 67632 7521 6185 94B3571 441 241 8423

366 ALQYBT62 ALES IL S8u42 AZ2331 o7832 T5521 6185 983571 Bol 241 38914

367 AL9B8762 A1653p4 58u2 AZBY1 678232 7521 618% 983571 4881 241 23894

368 98/76AB24 A653418 4258 91238 78326 Al752 S618 943571 481 6281 a24
369 9876BAZ24 AG5341 4250 G1238 TR3IZO6 ABL7S52 5418 943571 481 6218 €A1

370 98B76A24 A65341 4258 91238 [R326 A1752 56188 94357d1 481 621 871
37) 98876a248 ABS534)1 4258 91236 18326 A1/52 5618 9435718 44881 621 981

372 9876A2408 A65341 4298 9dH1238 TAIZE ALTS2 S418 943571 4B1R 621 4914

373 9876024 A6H341B 4258 G123a [A326 ABL7SZ 5618 943571 dul 628 £421

374 98B0AZY A6D3INL 4258 91238 78326 ABTS? 5668 9435781 481 621 8761
375 B76A248 A65341 4258 9u1238 78326 A1/S2 S618 9435718 488 621 4984
376 9876AH Abb An 4250 98238 T8326 A1752Z 5618 943571 4816 6281 A249
377 9BT76A2BY4 A65381 48258 Y153b 78326 A1792 S648 943571 481 621 3412
378 98B76AP4 A6503341 4208 $1238 [8426 417572 5618 9438571 481 621 2583

A79 98786424 A65341 4258 91238 783268 AlBSZ 5B18 943571 481 621 1756

380 A76249Y88 695341 4258 61238 32478 7521 A8561 94357A18 4881 71é& 981
381 A7624B98 65341 4258 91238 32678 7521 A8S61 94357A1 4818 718 491

‘382 ABTG62498 695341 4258 01238 32478 7521 A8<61B 94357A1 481 7e18 AT

3R3 AT02495 65341 4258 91233 32078 7521 ARSE1 94357a8 4881 7188 S8Al

384 AT628B498 65381 48258 91u3d 32678 7521 ARS6Y S4357A1 481 718 3412
389 A7602498 53418 4258 91238 328678 7Sb1 ANSE] Y43HTAL 481 T18 1652

386 ABT 62489 65341 4258 38YB12 67832 7521 6185 AS43571 AlB4E 981 491
387 AYB/6249 65341 4258 38Y12 6/R32 7521 6185 A9435718 Al48 9881 Add

388 AB/624908 AH341 4258 38912 67832 (921 6185 AY43571 ABL48 981b GAL
389 ABTO6B49 65343 4258 349182 6/7A32 75201 6185 AS43571 AlL48 981 6241
390 ABB6249 65341 4258 38912 ST832 75218 68x55 A94357HB1 Al48 981 8/61

IYL B762498 65341 4250 38912 678232 7921 6189 A9435718 ABle8 948 GA81

392 AB7624B 65341 4255 389312 6/7832 7921 6185 A943571 A848 9818 4G Aj
303 ABOZ249 65341 4258 38012 67/832 75218 6885 A943578 AL4C G8BL A876
394 876248 65341 4258 389ml? 67832 7521 6185 AQ43STiE Agdd 98R 4GA8)

3905 ABT 6249 65841 4BSb 38%128 678302 7521 6185 AY43571 ALl48 vYEL1 S342
306 AG7648249 H341H 4258 333912 0678328 7581 6185 AS43571 AL48 981 1£572

397 AB76249 65341 42588 33912 6/7/8832 7521 6185 A9438571 Al4y 981 583
398 ABTO249 650341 4288 383Y12 6/7832 [1521 6185 A943B571 A148 981 2583
399 AB/6249 65341 4256 38uY12 67832 r521 6189 A9B43571 Al4aBE 981 694

400 ABB7624G 65341 4258 3dB912 67832 7521 6185 435718 Al4Y 981 1A944 |



401 AB/76249 065301 4208 38912 678832 7521 61BR5 A9435K8 Ald 9881 S714»
402 AVBT7624H 05341 2584 aygl123n® A7T832 7/521 418% 387194 A481 91B4 4A

403 A9dyb24 65341 25064 A12389 67832 75218 6RrE85 3578104 Add) 914 8761

404 9876240 65341 2584 ABL123499 67422 7521 6189 357194 A4d1B 984 4A9}
405 8762415 65341 2564 Agl2389 07832 7921 6185 2571894 aAddH Ra 4a%8

406 AYB/702B4 695381 B2584 ai1u3n9 47432 752% 4189 357194 A481 914 3412

407 A987624 65841 BOSHY al12B34Y 678382 7921 A149 357194 A481 914 53472

4C8 A9876p24 53418 2588 AL12389 673223 79317 6189 357194 A481 914 1652

C409 AY3B7024 65341 Z25duob4 ALZ23R8y 6781332 TOp1 A188 357194 A481 914 S83

410 A9870624 H5B341 2884 AY23R89 073872 7521 6185 3HS7 194 A401 914 £583
411 AyB8/7624 65345 2584 A1238R% 67332 (545 6185 3571986 A4B81 914 694

412 980624 34105 4250 91238 32678 AS52144 A8s6 S43574aH] 481 7658 B46)
413 GBA6Z4 B3IL416YS 4288 91238 H26T78 ATS21 A8SH 943BSIAL 431 76149 2583

14 762488 65341 2584 QABLZ23d 6782322 [521 A185 94357 1BA A488 9854 4A8Y

4195 7682848 S3418 2504 9A17238 7/8324 7581 6189 943571A Ad8 9814 1652

416 T7624A8 65341 25834 9A1238 6748332 7521 6185 9438571A A48 9814 583
417 762408 658341 2884 9A1238 6/A83Z2 7521 6185 Q4345/71A AGB 9814 2583

418 AS98762 65B4A1 d4dg>d YAZLY38 678382 7521 0185 943571 A481 9124 59342
419 AYB/02 65034A1 42808 9A238 67ARZ 7521 6185 9433571 A481 9124 2583

420 987624 65841 ADE4 Y128A3d 3JARR2¢/78 7521 6185 $43571 4081 34KR5 54847
421 9870Agd24 34139 4250 91238 AOG/73328 7T5A1 ALES 943571 481 6581 1aAS7

422 90876A24 3J4G1IAS 42588 91238 AOT8E37 T2A1 6189 Ga3nbrl 481 6521 983

G23 9870A24 B341AS 4¢B83 $1238 RO7385E2 75A1 6185 9438571 481 6521 2583
Ho4 987624 653841 AHH2Y 91238 A32678 1521 6185 9u33a5/1 881 358 6423
425 987624 A3YALLD Abn2 91284 6/723A2 7521 618% 94B3AS71 40) 3258 4423

26 76288 245AB16D 4258 389Y2 6/832 7921 6185 A9435/718 UQAZ 98g2 2481 |
427 78248 349aidby A258 38Y2 67832 79523 6B185 AY43571 48A2 9812 7¢é24

428 TO0E2A8 349R1BYS 4258 3892 6/8328 7581 4185 A943571 4842 9d12 1€52

429 987132 349 18A00 42548 3¢92 6/7832 A752 6A8185 9435971 4312 6287 7A2¢
C430 87249486 S341/76 HVA 3Y12 3269 AYS2/7/7818 8621 716 Al4356 $681 Ab

Co 43) 87249BA6 S534176 H942 3¥12 3289 AGS2/R1 #621 716 AdLl4356 G61 GAL

432 BIZ248B9A6 934176 HY42 39812 3269 A952781 89621 716 Al1Q4356 961 491

B33 872849746 S34U176 SYA? 3v1a2 3269 A9L2781 A821 716 ALL356 961 24
434 B7uy249a6 S341876 5942 3912 32069 A952781 B62H1 716 Al14356 96% 727

435 8724906 H34176 5942 37192 3269 aY%52/7/31 pbd218 7816 A14394 961 87% E

436 B87/249/0608 B34176 H942 3910 34269 AYS2/7/881 B21 7186 A14356 961 681

437 8728946 S34d1/6 5942 3982 3269 ASS2(81 8621 714 AlbB43D6 961 2491
438 BHB249A06 5341876 Hva2 3912 3249 A9%2781 8APR 7816 Al43S56 961 8721

G39 249460 5341870 5942 3912 3269 A95270831 ARE2R 78S ALL3B6 961 648721

L400 B724A8B98 H341/76 S942 Al1239 3265 819007 R621 7186 A435018 4981 AY

Guy 87248a96 5341/70 5942 ad1239 3209 B1Y527 8621 716 A43501 4918 uA
4g 872848960 H34B176 HY4P? A1d23Y 3209 8198527 86721 716 443b81 uv{ 244

443 87824496 S3411876 DHY42 AL23Y 3120Y 81v527 86241 rie AG3006] 4vyLl 724
Gal BEB7T248A96 H34176 D942 A1239 326% £1927 ab218 7816 AL3HEY ¢91 &74

G45 B720A968 934176 95947 AL23Y 3765 8H19YS27 86921 7150 A43561 4%1 681

G46 87246896 S34170 5942 Anl239 3269 8192527 8621 716 A43h5018 498 419)
G47 BH24A96 S341876 S942 A123Y 326% 19927 2625 7810 A43561 491 ©7214

G48 T24A9618 HB34170 5942 AL1239 3269 8319527 86218 /B6 A43561 4v1 GET)

G49 24A96y 9341B76 SY4L A1236 3269 81319927 R6E2E 7486 A43501 491 68721.

450 H/724A96 S341780 5942 41239 326% 81952837 861821 716 AL3IS6Y 491 762

Olt



451 B724A96 53841706 594382 AL1283Y 3269 819527 8621 716 A43561 491 342
452 B724A%6 5384176 S59B2 A12KY 3269 819527 8621 716 A4B3I®61 491 9423
453 B/24A96 S34170 SYH42 A123 32645 8198827 8621 716 A435861 491 695

454 B/24AY36 5341768 5942 A1239Y 3289 81827 8621 716 A43581 491 19526
455 BY72AB496 A176534 S5v42 A23918 3269 B19527 8621 716 35614 4812 ALY
456 B720A496 ABITOD34 2942 A239) 3769 819527 8621 716 35614 4182 2A |
457 BTB2AL96 ALB/69534 5942 A391 3269 819527 86281 716 32614 412 721

458 8872A496 ALT76534 5SY42 A2391 3269 31¥927 86218 7816 35014 412 8714
C459 BI2A4Y6B AlT76D34 HSv42 A2391 324Y 6B19527 8621 71806 30614 412 6381
460 8720496 AB176034 5942 A2Z23Y1p 3269 818527 8621 716 35014 432 2441

461 8UB2A496 ALBT76534 5942 A23vl 32389 819327 8628 7816 35614 412 8721 |
462 7284908 AL76534 5942 A236) 3269 BR1YS27 86218 736 35614 412 68714 |
663 872896 ABI/6934 S942 A2398 3265 819527 8621 716 356184 482 224461
464 2AL96H ALBIE534 HVu2 A2361 3265 8B81YS27 8628 786 35614 412 68721
465 BT7T2A496 AL1/653B4 SV432 A2833Y1 3269 819507 8621 716 35614 412 342
4b6 BT2A496 A1l65834 59428 A391 38269 019597 8621 716 35614 412 532
467 B872A496 ALT6HDI4 SY42 A2391 32669 8195827 8621 716 35614 412 652

468 B72A496 ALIB6S34 Sys? A2391 326Y 8198287 86821 716 35614 412 762
469 8728496 AL76538B4 594832 A2B91 3269 819527 8621 716 B35614 412 6423
470 B872A4986 A1768534 9942 A2391 3289 81827 8621 716 35414 412 19526
471 B87TAB2496 A/65341B 5942 3912 3269 819527 B62A1 716 43561 72B1 A2¢
472 BTU0A2496 AT65341 »942 3912 326% 8195927 862481 716 43561 7218 741

473 Ba/A2496 Al65341 S942 3912 3265 819527 862A18 78516 43561 721 871 |

B74 BTA24568 AT6S341 S5Y42 3912 I26% 8819527 862a1 718B6 435681 721 6814
479 BIAZHGOE AC653481 S942 39KR2 326% 819527 862AL 7316 4356018 721 2491

476 BI182496 AC65341IB 5942 3912 3265 819527 B62AB1 716 43261 7128 7A21

477 BHBA2896 A76534)1 5947 3912 3269 819527 Ce2AR 7816 43561 7213 &7A1
47H TAZ24968 AZ65341 5942 3912 32466 88319527 gboaid 786 43561 72) 6871

479 BTA286 A76534B1 S942 39872 3269 81189527 Hapal 716 43568 721 24961:

430 B8Y249h AT693418 S942 3912 3249 819527 84248 7B16 43561 725 B7TA21

481 A249683 A769341 S942 3912 32069 8819527 882AR 786 43561 7218 68741

482 B7TA2U496 A7653841 SY482 39128 3269 819527 862A1 716 43561 721 342
© 483 B7A24Y6 AT65834Y 99424 3912 383469 819527 B62A1 716 43561 721 S532

GAY BTA2496 ATH653I41 S5Y42 3912 326% B195287T 86RB2AY 716 43561 721 762
QRS BIAZ2496 Ag6534] HYQY 3IV12 3269 81952R7T 36BAY 716 435061 7621 A76Z

486 BTAB2496 653418 5942 3912 3269 d1YS5247 868BA1 716 43501 781 1A/62

487 87TA2496 A/B6S341 SY42 3912 3265 819528 88241 7168 43561 721 2786

488 BTA249B6 AZ6BS341 S942 3912 3289 R1H27 B862A1 716 43581 721 19526
LEQ AB724G68 534176 5942 3912 3269 H527819 A86218B A167 43561 8781 AT}

4YQ A7249688 534176 5942 3912, 3269 527619 Ag621 ABl67 43561 8718 HEA)

491 A/28968 S34B1/106 S942 3942 3269 527819 Ag621 A167 435618 471 2491
492 7249688 S34176 5942 3912 3269 527819 aA8s8 ABL6T7 4350601 878 dary
4Y3 AL24968 834176 5942 3912 3269 5278819 Agd2y AB6T 43561 B71B 68A7

494 ATZ2B68 S534u176 5942 3Ivd2 3266 5278189 Age A167 43568 871 24961
09S A724968 5384176 H94132 39128 3269 927819 A8621 A167 43561 871 342
496 AT24968 SH34176 59428 3912 38n26Y S2781Y AB621 A167 43561 871 532
497 ATB24968 534186 5942 3912 3269 5287619 A36B1 Alo/7 43561 8/1 1762
498 AT24968 S34176 5962 3912 3265 S275819 A8B6&21 AlcB7 43561 871 786
499 A7249688 5341786 9942 3912 37269 52819 A8B21 A1B7 43561 3871 27816
SOQ A8724968 S34176 5942 3912 3269 AB1952788621 A671 43561 8186 6A
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501 AB728G6 S34Bi76 S942 3Y32 J269 A(65278 86927 A671 435018 816 2491
S502 AB/2u6 S3uBilo 5942 3982 3209 AL1RB9S278 A621 A673 4a43boy 816 24961
S503 Ag/24606 S3BA4176 59402 39128 126Y 4195278 B621 A671 43561 8916 342

SOU B/72896 S3I4ABL76 D942 39AR 3269 815947 H401 Tila A435618 4982 2A91%

509 8B2A98 H3IWAIBIE S982 39a2 3249 810947 £423 [816 Aulddol 4912 8721

506 87256 534A8176 8944 3YA2 3269 BiHGSZT 8421 716 Ad3560 4682 24961 :

507 872896 S3B4A176 D942 3VA28 326% 51¥527 $821 716 A43D01 4912 242

508 8r2496 H3410ACE HYU2 3912 326Y 781952 An62 TABI6GE 42561 8728 8A214
509 dAZ2136 S34 lATG6 59472 39g2 3269 78183902 pa62 TAL6 43505 8721 246961

510 B8A2496 5388 1AF6 SYddr 391728 3269 781952 Ad62 7FA16 43561 4721 347

511 87208A0 H3I4ABLII6 HY42 39A2 3269 8149527 8621 716 43004 496182 2A1 | |

512 87286 S34AUIT6 S5¥A2 3GA2 3269 218349027 8621 716 4320A 49682 2461
513 87246 53BGgAITES 5Y4H2 sYA2u 3765 B1LAVYSRT7 8621 T1686 4390A 49612 347

514 8724/6 SB344176 S9428 3IVA2 382865 d1AY827 8601 716 43564 49612 S532

515 E£72A6 S34A1768 5942 39A2 3289 &1An27 8601 716 A4352A 298612 AG526
516 872498 A417650B3 A20594 A3F 12 93428 U195927 B621 7186 56143 342 532

S17 872496 ARA17653 A25Y4 A3y12Y 9324 819527 84621 716 56143 34bg A42

518 d/7249686 A4176S33 4132594 A3Y12 92326 419527 8521 F106 56143 342d 347

S19 872496 4176538 AU2394 A3G12d 9326 319527 8821 (16 Hol43 348 3A42

520 U4359Ad72 4178653 4201 312 491326 uh2/9 AG621HB 6¥S 8O67ALS 781 AT

521 4395YEATr2 417653 4291 312 3913258 852/79 49621 695 8674815 7159 9414
S22 U4358YAT2 417693 4251 312 oY11326 85279 A9621 695 dB7TALBS 71y 591

523 63659472 417653 42581 3172 8Y1d326 8527% A9621 695 86/A15 719 351%
524 A4B359AT2 417653 425183 3012 8Y1326 83279 AGe21 6YS B67 ALS 716 434

525 435YA7208 4817053 4231 31482 Bo132& 89276 AG621 695 86/Al1lH 716 z4¢

526 4359872 .817653 4251 312 B91326 8527Y% AG 218 695 Bol A8LlS 786 SAT

S27 BuSYA7r2 417683 42508 3912 BY1R326 85279 aA0621 695 B867TALS 7T1¥Y 4351

528 35YA/28 4817653 42518 389 BY 1320 85279 45621 645 8O6/ALS 719 2431

529 4399A72 41/6583 42001 312 LY136H26 85079 AGE21 69H Co6IALS 719 S32

530 A35YA72 8179653 4251 312 d¥1326 R82079 aAYéB821 695 BOIALS 719 7672
531 4359A782 418653 4251 312 391326 852879 59681 69% d67AlS 719 1/672

G32 435YA782 41853 4251 312 ARY137286 8548/9 AQ6RY 695 Bal Aly 719 17652
533 4359A72 417653 4251 312 RuY13g6 RG2/79 AGGER1 HYES 86/A158 719 898

S36 L43SYAT2 417693 4251 iz G13748 BES2/9 AQ621 698 86/7a1h8 719 669%

539 439YAM2 417B693 4291 312 091326 89289 AGH21 695 B6g/lrats T19 2795

S36 U3HAB972 417653 4251 312 SYA1320 85270 £219 695 86/7 1diay 91S A904

S37 U3DBAYT2 H1765%53 4251 3172 BIARI326 8H279 6219 695 3671AS 9185 SAY

538 H43BSA972 417653 Uedpl 3:12 8Yair3rs 48279 621% 6¥5 bol lis $15 35)

539 L4H3SA0T2 417653 425185 312 ¢9A1326 05279 6219 E95 BOI LAS 915 431

S40 439A972B 48176593 4251 31082 B9a1326 85279 6219 685 867 1A9 915 24)
Sl 43549082 410706593 4201 312 8S89R1326 85479 §2H9 692 B6/BLAS 9105 $721

S42 4358972 417653 425) 3172 87A813286 A979 4219 695 867 1uhd YES SLI]

S43 4B5A972 417/653 4250 dH12 BYA1EB326 85079 6219 695 abl 1AS 915 435)
S44 35A972H 4017653 H291R 382 0YA1326 85279 6219 695 g6/1A5 915 2431

S45 SAY/2B 4817693 4250 3p2 89ALHIZE aS5279 4219 695 067 1AD G15 24351

S546 L3ASA972 4176583 H42B51 312 SYA13B26 C5276 6219 €9S UO/1AS Glo $372

Sq7 435A972 4176823 4251 312 BYA13ZB6 8OR279 621% 695 sol 1AS 915 652
S548 L3ISAG/HB2 418653 4251 312 8941326 &52R7S 6R19 695 d671AS 915 1767

| S49 439AY7/H2 A418S3 4291 312 ROALI32r06 85479 4B19 6995 Sol 1AL G15 17¢€652
S50 43954972 417653 4251 312 839A1326 85279 £216 6965 d4671A58 915 €95

9% |



© 551 4354972 41/7653 4251 312 BYAL32EB a8O27G 6219 6958 867 1A5 $19 685
S92 435A972 41/7653 4251 312 GAL326H BuS5479 62359 698 86/1A58 915 6495
S53 43ABSG/2 417654 42Ha1 312 A32687%18 B5279 9621 695 86/15 3581 A451

| 554 43BASGT2 417653 4295AB1 312 A326891 65279 9621 6995 86715 351 344
S85 L4BIASYL2 417653 425a1d 3R12 A326891 895279 9621 695 LO6/15 351 431

S96 U43AS9728 4817093 4¢25A1 3iHZ2 A3Z6891 85279 9621 £95 86115 351 241%
SR7 4389972 417693 425AB1 312 A3p6E918 85279 $621 695 86/715 358 3A51
558 3JAS9/2B 4817623 425A18 3EZ A3268G¢% 085279 G621 0695 86/15 351 24314

559 43A%82 418/693 425A1 312 a326d98By1 8527¢% 9628 695 86785 351 56724
560 auS59/2 417653 42543 3512 A3268914d 8527% 9621 695 86/15 356 43AS1H
S61 ADYT72H 43176953 425Ag 3B2 A3268%1 85279 g621 695 86/715 3916 24341
REY AIASYI2 B176583 4205A1 312 A3320891 85279 $621 692 46/715 351 9372
563 43A597H2 41B0S3 425A1 312 A3:6d91 852879 96B1 €45 80/15 351 1762 |
S04 LIAB972 411658 4B5ny 3128 A3HzZA8G1 E527¢ 9821 695 8671S 351 5342

569 A3ASY7TH2 41853 425A1 312 A3286891 85879 9681 695 »n6/715 351 17652

S566 43AD972 4176503 428A1 312 AB2648YYL 89279 9621 695 86715 3851 25A2
567 U3IASGT2 41/653 425A1 312 A326889%1 80079 9621 685 86/1568 351 895

S68 4IASYT2 41/653 425A 312 A326B8Y1 8uU327¢9 9621 6958 86715 351 685 |
569 43AB9T72 417654 L25A1 312 A326891 B8BOH27Y 96921 693 867158 351 6895 |
570 43AB9972 41765H3 4Zual 312 268%1n 85279 96721 695 86715 381 14325

S71 AB3IS9724 [65341 A4Z51B A123 891326 05279 G621 699 86/715 43B1 a31

Q7Y A3S97248B 765341 AGH AH123 891326 ©5279 9621 66S 86715 43186 aA) |
573 3597248 76595341 A4251H AB123 891326 ds27¢ 6621 645 86/115 438 4Aa31
574 A3S9728 (653441 AGZH1 A323 891326 80279 9421 695 86/715 4318 Z4A4

S75 A35824 7653418 A4291 A123 8YB313268 85279 9626 695 B6/35 431 5572)

S76 A3SY/P4 TOSIRUL A425] A12B3 861326 35279 $621 695 86715 43) 242
577 A359/824 653418 A4251 A123 891326 859879 96B1 695 86/715 431 1767

578 A359/2B4 765181 A4HD1 AlB3 8913826 85079 9421 655 86/715 431 H3uiz
579 A3BS9/24 7653341 44281 A123 891826 85279 9621 6G5 45/15 431 2513

SEQ A3SY (24 [1695341 A4251 A123 BuUG1326 85279 S621 6980 06/7157 431 865
S81 A3ISY/24 765341 A425) A123 6913268885279 9621 6954 86/715 431 6085
SE2 A3D9/24 To5341 A4251 A123 912326 HRO27G 9621 698 86/158 431 6895

©8583 AL359798 AB176534 4251 A231 HA91326 65279 $421 655 86/715 L1BZ 2A

S84 AL3SYRY A1B76934 4251 A231 491326 85279 9628 695 Bo7ulS 412 §721

569 A4IDH2 ALB/I6534 4251 A231 BYRI3Z26 8227% 9628 695 46/7/05 412 5¢721

586 A435972 A1/6534 4251 A231 dB91326 8527% 9621 6%8d 86/7158 412 895

S87 AL35972 A1/6534 4251 A231 Y13268 HBH27Y 9621 698 467158 412 6895
588 435982 41BA7653 4251 312 d91326 882/79 A962 695 867TAHLS 7289 SAZY
589 43582 L41BAT6S3 4251 312 8931326 B95279 AG62 6YS 847 AGS 72BS S6a21
SOO 435YA2 41A7653 4251 312 8391326 68S279 AQbH2 693% B86/7A158 7219 &6S
9%1 4399YA2 GI1ATGS3 4251 312 $13268 BB85279 AGH 698 367TALS8 7215 6895

S62 LaSHB2 3418765 A425 3A12 R9d14326 85270 0628 695 8678Y 4351 56721

563 4AD9/2 341/05 A425 3A12 BBYIA326 89279 9621 6983 867158 4351 895
G4 LAS9TZ 341765 AL2S5 3412 91LA3P6E 8RBSZ79 9621 698 867158 4351 6898

C595 4395BA2 L41AT653 4251 312 B9AB1320 85279 A962 695 467A5 721859 SAY
S596 43582 418BAT6S3 4251 312 RYAp {1326 85279 A962 695 867 AS 72859 S421

597 439542 41AB53 4251 312 89413286 85379 AS4B 695 86/7 AD (B2159 AT652
| 598 435A2 41A7653 4251 312 BB8YAL326 8527/9 A962 6985S 867TADd 72159 £95

S599 439A2 41A7053 4251 312 B9A1324R 835279 A962 6958 B6/AS 72156 £85
600 43542 G41A7653 4251 312 9Aa13268 885279 A962 693 UO6TASH T7218Y 689%
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601 439972 417653 4251 312 A9132688 798U52 219 AS5B69 ABOT1IS 4895 648%
602 4359/72 417653 4251 312 ABO13268. 79852 6219 AS69 AB6715B 898% A9S

603 435972 417653 4251 312 AS132688 79892 6219 ABS6Y AB6(15 895H BAS
604 AU3SH6BY 765349 4291 A923) B1326 8527981 962 S61 [244186 419 691
605 A435886Y 765349 4251 AY231 81326 452791p $62 5681 /24A16 419 861
€U6 A4385869 7658349 4281 AY231 81826 852791 962 561 724A16 419 2513
607 A94358B6 T6534Y 4251 3192 81326 BY2/9A1R 296 5681 724146 916 861
608 ABY43586 765349 4251 31Y2 81326 85279A1 266 561 72418Aa6 9816 AGH

C609 AY435868 70605349 4251 3192 81326 85279A8¢ 296 561 724176 9186 6A
€10 AY43586 [(68534Y 4251 3192 813206 85027%a1 296 561 (241A6 Y16 652

€11 A943586 7865349 4251 3192 81326 RBRS2879A B296 561 7124176 916 762 |

612 AY438546 7058349 4281 3192 BIBZ6 85279A1 296 561 T241A6 916 2513
613 ABOYAL3DY T765349Y 4251 31V2 32681 A852791B 962 A156 (2416 B6B1 Ab)
614 AG94358 TB65349 4251 3192 32441 ABSZRA7SY 9682 ALS6 72416 861 762
615 A6943858 7653349 4281 3192 B2681 A8L2791 962 A156 72416 861 2513
616 B6Y43HAS 7T65A8349 4281 3192 B1A26 852791 962 8561 72416 5251 2413
617 A2495d87 A765341 9425 3912 6831932 8527 A18062 67185 43951 721 584
618 A249858/ A765341 9425 3912 6818932 8527 A1862 6715 43541 721 651

C619 AZB49SBT AT6534B1 Y425 39182 681932 A527 A1862 6/15 4351 721 241
620 AB249Y587 A7653418 9425 3912 681932 8527 A862 6/15 4351 7281 A421
621 AZ49S5878 A7T65341 9425 3912 681632 8527 aAB1862 6715 4351 7218 741

622 A2U587 ATO6534p1 942% 3982 068189372 8227 p1862 6715 4358 721 24951 :

623 A2498587 A/65B34) 9428 3912 68182 8527 A1862 6715 43dl 721 1932S
bd L9YDAEBR 34I1BATED Y425 3V172 60A1932 TES? H62A 67TAS 4351 872B1S A214

625 499582 3418A765 9425 3yl2 6BAB1G3Z 752 R624 67AS 4351 87285 HAZ)
626 89Y5SAZ 341aB5 Y425 3912 68A1Y32E 7850 86RA 67A5 4351 4878215 AT7E52

627 T24AB398 765341 Ad4ZnRylB A123 8326 (19882 621 5693 8612 4381 A3y |
628 T24A3968 765341 A420A91 A123 B326 78019&E82 621K 5693 86123 431 671

£29 728Aa386 765341 Ad258G81 A123 8324 71898852 621 5693 doB3 431 2961

€30 7248396 765341 A4256918 AP123 8326 719852 621 5693 8613 438 4A31

631 24A3960 7653418 A4Z5H5B91 A123 8326 1619852 62B 5693 613 431 6721

632 T24A396 7653841 A4p25891 ALZ2R3 8326 716852 621 5693 8613 431 342

633 720346 417653 425BYnB1 123 6326 71BA9BS) 216 S6%3 B6A3 9683 3A

634 43582A89 /6H59A18 4¥YHy 319 001392 7852 628 72156 418BAZO3 9612 A991
639 43582049 7T659AH1IE 4951 319 6R13YD 78592 428 72156 41A253 9182 241
636 435802AF 1659A1B8 4951 319 681392 7852 628 728156 414233 G12 &2

637 U435882A9 7659A138 4951. 319 08R1392 78352 628 121856 41A253 912 541
638 43058249 76S9A18 495H1 319 681E392 7852 628 72156 41A253 912 351%
639 4BE358Z2A9 TO059A18 £9518 31319 681392 (852 628 72156 41A253 $12 434
840 4356B2A98 7659A18 (951 318Y 0661392 7852 428 7215956 4B1A253 91% G41

E41. 4350289 76955a318 4951 316 601392 7859 628 72156 41BAZS3 9872 2A91 |
642 H43DE52A9 16590A1HE8 4951 319 6811392 7852 £28 721356 L41AZ53 912 S&21

643 4856249 7659418 49513 3819 6813392 7452 628 72156 41A253 912 4351.
C644 3582498 T659A10 49513 389 6061392 7852 628 72156 4B81A253 912 $431
GUS SE2AYB TO6SYALD 495b 3ugY 68111392 7852 628 72156 4B1AZ2H3 v12 $435)

646 435B2A9 765B9A1H 4Y51 319 60119182 76992 £28 72156 41A2053 912 562

647 4350249 TOBSIAIE 4¥S51 316 60123928 78582 628 72156 41AZ253 912 652

648 4353279 7B659A18 4951 316 681392 78523 6828 72156 414253 S12 762
649 4356249 765GALBB 4951 316 681392 785 6288 782156 41A253 912 &72
650 4350249 765BA18 4951 31Y 68139E2 7852 628 72156 41ABD3 9126 S6a2

| 08



651 4358209 78B50A18 4951 319 6813928 7850 6828 72156 41A253 912 7652
692 H43582A9 695YA18E 4951 31Y 681392 (28528 €é€p8 702156 41A253912 8762

| €53 435028A9 765818 4951 319 6813942 7852 6928 72156 41A853 G18 S5GA12
654 43582AY SYAI8H 4991 319 631392K 7850 4Bg 782156 41A253 $12 87652

655 A35062A9 (650A 4951 310 0813892 TUB? 428 (2156 41AZ583 912.653

696 4358249 TOODGALE 49951 319 o6HB({392 78852 428 721586 414253 912 £8%

657 43BH82A9 76589A18 4981 319 68167 785» 698 72156 41A283 912 1352S
658 43582AH9 7658A18 A4YSY 319 6813682 7855 28 72156 41d53 B12 1Az5¢9

| 659 U435AB829 765918 49H] 31v Al39268 7852 6-8 7218BA86 41253 8B1S A814

660 4358A829 To5918 49s) 319 ABLIVZ68 T8952 428 7T21A56 41253 8188 541

E61 43BHAE2Z2Y [65910 49581 319 AL1339268 TRS? 628 721A56 41253 815 391% |
E62 4B3DAEZY T6591b 49Y51H 381Y A139268 [852 628 721496 41253 815 431

663 435A829E 765918 4951 3109 A13Y268 7052 £28 721A56 4131253 815 $414 .

664 4355829 765918 4951 31Y ABL13YR68 7852 628 7218AS6 41253 885 Sal |
665 4B5A829 765918 4958 3dl1Y AlH3IOZ68 T7852 £28 T7T21A56 41253 415 4351

666 3IS5AB2YB 760618 49518 IBY AL392€u 7852 628 721A56 4B1253 815 G43

667 435829 1659188 4951 319 An139268 78592 628 726456 41253 8BS SA8Z{ |
£68 SAB2YE 765918 4955 389 A1H3IY068 7852 628 721A56 4431253 815 $435
669 435a029 T6OHBILIE 4951 319 AL395268 78972 g2A [21856 412853 B15 56%

670 4354829 76H5918 4951 319 Al139286R 785032 628 7214506 41253 81S 6572

671 435A829 TBO6591L 49D1 319 A1392-68 78528 4B28 721456 41253 818 762 |

| 672 435a829 7659188 4951 5319 Al13972606 7832 6288 7H21A56 41253 815 &72 |
: 673 L4395AB2BY 765818 4951 31Y. A139B268 788592 428 [21A56 41653 815 S612 |

C674 4354829 TBO918 4951 319 A13Y285€6 7858 6328 T21A%6 41253 81S 7652 |
ETS 4354889 T6558 4951 319 A13YE6E 7852 628 728B1aA56 41823 815 56182 oo |

676 435a829 765918 49YED1 31Y AL3KGZ68 7852 428 721A06 4125B3 815 953

677 4354829 765918 4951 319 a13Y06E8 78652 28 T21A5086 41253 819% 6485
678 43BSAER2Y 7658918 49YB1 319 ALBZzE8 7802 6928 721A06 41203 815 13925

: §79 435A829 7659188 4951 319 Al39268R 7852 £28 72856 41253 815 2z1A38
6R0 G3ABSE29 765918 4YDA1 Y31 A3926B1B 7852 628 72156 41253 3%81 assy
681 4B3AS5829 765918 499541 9381 2392681 7880 628 72156 41253 351 431
682 43A56298 7659186 49541 931g A3Gz0681 7852 628 T2156 441253 351 G44

643 43A5829 7659188 49DA1 Y31 A39266B1 852 624 72856 41253 351 548219
684 4385829 765618 (GYSHABL 931 A3926818 (852 628 72156 41253 3958 2493

689 43A5H9 765988 495A1 931 A3Y2A8K1 7852 628 72856 41B253 351 58291

686 43AHB2Y T6U5918 495a1 931 A394E681 (8582 628 72156 412593 351 652
E87 43IADY29 7865918 49541 931 A392€81 78528 6828 72156 41253 351 762
688 L3AS829 7695618B 4YSal Y31 A3GZE68B1 1¢S2 6288 782156 41253 351 872
68Y H43AS82BG 765318 4YDAL Y31 K3GRZzO6HY /HSZ 628 72156 41wb3 351 S912
690 43AS32Y 78918 495a1 931 A3YoyHEUY TASK 6R28 72156 41253 351 765¢

691 43A5029 65Y188 495A) 931 A3926&1 78528 ¢B8 782156 41253 351 &7672
692 G3AS8BY T765H8 495A1 931 A39E2581 7852 628 72B156 416553 351 59182 |

Co 693 43AS829 765618 4985A1 931 A3BO9ZoRY 7852 628 72156 412583 351 953

694 43A5829 7695916 49BA1 9231 ABY26é1 7852 €98 72156 t4125ud3 3891 $543
695 43AS82Y T65618 4BS5AY 9831 A3BYZ681 T8552 628 72156 41258 351 4953 |
696 G3AHH829 765918 495A1 931 A3Yo6E81 7ERSZ 628 721586 41253 351 €8SY

697 U43AHBE29 T6H5918 4YSA] P31 A39281 78RD 428 72186 41253 351 2681s

690 43ABSH29 765918 498A] 931 Y260818B 785» 6928 T2156 442583 381 14395
© 699 AB3IS58294 765918 A4YS1IB A193 AB1392 7TR52 628 72156 41453 43481 Ady

700 A3582948 765918 A4YSL AG193 631392 7HAS52 628 72156 41253 4315 UAL
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701 A358294 769%1B8 A49S51 A193 6881392 73842 6285 72886 41253 431 5821
702 3502948 762918 A49918 AB192 681392 [R852 628 72156 41253 438 #4A31

703 A3582%H8 765618 A4951 ABY3I 681362 7892 628 72156 451253 4318 $day
704 358293 765918 A4YSIE AEYI 681352 7852 628 72156 451223 436 $A4A3L
[CS A3D8294 7HE5918 A4951 A163 68312392 78528 6828 72156 41253 431 762

| 706 A3506294 T659188 A499) A193 681392 78992 4288 182156 41253 431 872

| 707 A35828948 765318 A4YS1 A192 0813982 7868957 623 72156 414853. 431 56172 :

708 A358294 78D918 A49D1 ALYI 0813928 708g g828 72156 41253 431 7652

C709 A358294 65%188 A499] A1Y3 601392 78522 4BE& TB2156 41253 431 8762
710 A358894 76588 A49H1 A193 6813982 78bo 628 728156 #414893 431 59182

711 A350294 765918 A4GEST A193 6813862 7882 628 72196 412583 431 $53
712 A358294 762918 A4HYSH1 A19U3 631362 7852 428 72156 4125383 431 493 |

713 A3858294 765918 A931 A193 O6RIEYD 7892 428 T2156 4125483 431 9513 | |
P14 A358294 7605918 A4YDL A193 6881392 76852 628 721586 41253 431 685 |
715 A3858294 7658918 A491 A193 6681p 7352 428 72156 412d3 431 1329

716 A4358298 7059108 49951 A931 681392 7850 628 72156 Ad12534 418% GA |

717 A439829 7656188 4951 A931 68B313Y2 7892 428 72356 A12534 419 S821

718 4350298 762918 4951 A931 6081392 7802 628 72156 A312534 41BY Yas
T19 A43539 T65YHE 4951 A931 448381392 7852 628 72B56 Als2534 419 S829
720 A435829 70659188 4991 a¥Y31 681392 7852 &938 782156 A1Z534 419 792

721 A43582d9 7O0SR18 4951 AY31 60813682 7852 £28 72156 A1U3934 419 9612

122 A439829 783914 4951 A931 68139723 7858 €R28 72156 A12934 419 1652
[23 A4350829 65Y188 4951 A4Y3) 681392 78528 6R8 782156 A12534 419 871472

7245 AH35829 765918 49351 a931 60136592 7852 628 T2156 A125834 419 $53

125 A435829 765918 4951 A931 6881362 7388S2 (28 721586 A1Z534 41% £485
726 A4385829 7658918 4981 AY31 68182 7800 628 72156 A12834 419 13925

| 727 435829 76091BA8 4951 319 68BAR1392 7052 £28 7(2a56 41253 8285 5421
728 4BSAZY 76591A8 4958 3u1Y 68A15392 7852 428 T2A56 41253 82195 43514

729 43589 7659ba8 4651 31¢ 68AB139Z 7852 628 72A56 418253 8285 SA297 |
730 43582839 7658B1A8 49951 31Y A8A139B2 74852 428 72456 41853 215 5912

731 435A29 7TB5Y1A0 49YS1 31Y 64A13928 7858 6p28 72456 412353 £215 7652
| 732 435A29 6SY1IABE 4991 319 68A1392 738528 6RB 7B2A56 41223 8215 8762

733 435489 76SvA8 4951 319 68A13922 7852 628 72A56 41853 82815 59142

734 A35A29 S591A8B 4951 319 63A13928 7858 68a 782456 41253 8219 876572

735 435429 7659 1A8 491351 2317 68A13892 7852 628 V2A56 412583 8215 953

736 435429 7T6591A0 4951 317 638Aa1392 783852 428 72a586 41253 8215 68S
737 43085A29 T65891A8 4981 316 66A1E2 7852 628 72456 41283 £215 13925
738 4A589 765988 A499 3A19 A3926AH1 7852 628 72896 34125 4351 S829)

739 4A5829 165918 A49BS 3A1Y 23892881 T6852 628 72156 834125 4351 953
740 4AS829 765918 A49> 3A19 A3Y24B41 78852 628 721546 34125 4351 64%
741 435029 765913 49ABbD1 319 a9248138 7652 628 72156 A3I4L125 B3IYS AS3

T4642 435829 765% 13 49851 319 AP268138 7852 628 72156 AB34125 BGS 9453

7403 435829 705918 49A91 J1Y AY2693813 78852 628 7215686 A34125 3Y5 6859
744 43AB5029 765AY18 4941 319 681842 7852 628 7215641243 362581 AS |

745 43AB5829 7658A913 49741 319 681£2 7852 628 72156 412A3 35281 1A2S5
746 76Y43AB5 83965 4928541 931 B2671RA3 75291 615 253 41623 3581 ASH

747 7694 3A5 83965 49285A10 9381 8267143 75291 615 253 4210623 351 431
748 7694AB35 83565 A4928518 A1Y3 826713 75291 615 253 41023 4381 A331

749 T7094A358 83965 A492851 A1Y3 B267H13 75291 6185 253 41623 431 857
750 4356A7T82 4187653 4251 312 3261 YA15278 R62B1A 967A BAL G8716 72)
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791 L43S6ARBT2 417653 4251 312 32641 SA15278 8421080 267A BA6 987R16 AT
752 43568A72 417693 425% 312 3201 GAR15278 8621A 967A Bhd SAT1BE 6Af
753 G3SBOATZ 417653 A251 312 326R1 94189278 8621A 967A BAS 98716 S61
794 H350A728 UABIT7O093 4251 31H2 32645 GALO278 8621A S67TA BAG 98716 241

7595 4356872 4176823 4251 312 3261 948315278 Bg2104 907A BAG 987836 6AT1

756 L3IBGAIZ2 417653 42591 312 3268 GA1BSZ76 £6214 967A BAG Y8T16 3561
797 4395682 4187653 4251 312 3261 94815278 8¢2BA S6TA AG 9B7H6 6AT2¢

798 4350A72 4176H93 4291 312 32861 YA158278 E8621A $67TA 846 98716 657

C759 4356A72 4178653 4251 312 32601 SA152878 aénzih 967A GAG 98716 762
760 43956A782 418653 4251 3:12 326% Sa1s2378 g8814 Q67A 8A06 98716 1762

761 43956AT2 417653 4251 312 32061 $A1927ud 63621A GO87TA BAG 98716 786

762 43956A772 417683 4251 312 3261 9BA1S278 dg21h 9674 SAEs 987168 946

763 4356432 GIBAMG693 4251 312 3261 9a152786 8624 967H A060 9872816 A221

764 4395B0AZ2 U41A76D3 4251 312 32681 YALHORTS 862A 967A BAG 987216 S61
| 765 4356A28 GELATO653 4251 3182 3261 GaA19278 Bé2A 967A B8A6 987216 241

766 435682 4IHATH6D3 4251 312 3261 SABR15278 8624 9674 BAS 987206 &aP)

767 43B6A2 U1AZT653 42531 312 3268 SA1BS278 RE2A 96TA SAG 987216 3561
768 4356A2 H1A7T6H53 4251 312 32861 YA1SH278 862A 967A BAO S87216 652
769 4359082 41QA/653 4251 312 91326 8A19827 862A TAL 561 872816 A21 |

770 4399068A2 41ATHAS3 4251 312 91326 8ABL19S27 8624 Tab 561 8721486 6A

171 439986A2 41ATOES3 4251 312 91328 5a189527 862A TAG 2681 87216 661
772 435890A2 4LA7093 4251 312 981326 8AL0o527 842A 746 HOLY 87216 561

773 43590/28 4BIAO653 4251 3142 91326 8A195207 8624 TAG 561 87216 241 |
| 774 4359082 410AT0693 aor 312 Y1326 BABLOS27 862A TAG 561 87286 6A2Y

775 43950042 4147653 4251 312 981326 84189527 862A TA6 568 87216 5961

7716 3596A28 4UB1AT7T653 42514 38B2 Y1326 8A19527 862A TAG 561 87216 2431
777 S596A28 4BIATES3 42958 3B? 918328 B8A1YS27 862A TAG S561 87216 24354 |

PIB 43996A2 L1A765B3 42851 312 913526 8A19527 862A TAS S61 8/216 $32 |
779 43596a2 H1ATOHS3 42951 312 913286 BALISHE2T 862A T7TA6 561 87216 652
780 43596A2 A1ATB6D3 4291 312 91326 8A195287 B6B2A 7AG 501 87216 r62

781 4359042 G41ABI653 4251 312 91326 0A1YS27 8628BA TAG 561 878216 AT?

782 43996A2 L1A7683 42851 312 Y1386 BA198B27 862A 7A6 H61 87216 6532
783 439590A2 41A7O6HS3 4251 312 Y1328 RALIYE27 862A TAG SB6L 87216 2695

784 43590A2 41ATBE653 4251 312 91326 AA19S2B 8H2A 7AcH S61 87216 2786

785 B72A8S96 4A17T053 425A 3a2 91134326 952781 8621 716 561 435812 aS51
786 87T2UBASY6 AAHI7O653 425A 3A2 Y1A326 902781 3621 T16 561 435182 24%

787 B7TB2A896 4AL1R/I653 425A 342 Y1A326 Y52781 86261 716 561 43512 721
788 B/2A586 U4ALTO653 425A 3A? 9BLA326 9527818 8421 716 S68 43512 S961
789 8728596 4AU1/7653 4254 3A2 9184326 952784 aé21 (16 S61 43582 2451
790 BHB2AS96 4ALB7O53 429A 3A2 91A326 9527381 8628 7B16 561 43512 8721

791 B72A966 4ial76983 4285 342 Y1A3B26 YS52781 8621 716 561 43512 S32
792 87T2A596 U4AL176853 425A 3A2 91A3286 95R2781 8621 716 561 43512 £52

793 872A596 4AL178053 429A 3A2 VIA326 952R781 86B21 716 561 43512 762
798 B7T2A596 ABAL7693 425A 3AHZ2 Y1A326 950784 8621 716 561 435128 442

795 872A596 4A176538 4b25A 3A2B $1A326 952781 8621 716 561 43512 3472
796 87T2A596 UGAL76d53 425A 3A Y1A3Z8 $82781 8621 716 S861 43512 2695

IY! B8(2AB596 4A1765B3 423A 342 91826 952781 8621 716 S61 43812 14328
27598 872A9968 4A1T78653 425A 3a2 914326 95231 8321 7165 561% 43512 27816
799 43A697/82 4187653 42541 312 A326 B8G1AS27 862815 967 8/16 S613 721

800 43A69B72 417653 425A1 312 A326 091A527 862189 967 87d16 5613 674
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| 801 43A6B9TZ2 417653 425A] 312 A326 BY5iIAS2T 86219 967 87186 S613 694 |
| | 502 43AB69T72 417653 425741 312 A326 8S1BAS27 86219 967 8716 S6813 A6Y

oo BC3 4UY3A6972 417653 425A18 3812 A326 891AS27 86219 $67 8/16 5613 434
O04 L3N69T72 4178603 U2HA1 312 A326 8Q1A2287 8468219 9067 8/7/16 5613 762

| 80S 43469782 41B653 42batl 312 A326 BY1AS287 86819 967 8716 5613 1762

806 435697THB2 A65341B7 4251 312 3261 BGi192A7 8642819 967 8T16 762 724

807 43569372 A053817 4251 312 3261 B2192A7 80A21ES 967 87016 762 $74

808 43568Y72 AGH3YLNT L251 312 326) B9R190A7 86421 967 87186 762 691

| 809 43586572 AOSIALT 4251 312 32AHY SQ1US2AF B4A219 907 4716 T62 561
| B10 43569728 AOS34BIT 4251 31HZ 3261 o9182A7 HOAA219 G67 8716 762 2414 |

811 4356972 ASES3417 42d) 317 3241 891528A7 B6AZ1Y $67 B8116 7682 As?

B12 4326972 AS34178 4251 312 3261 89195247 BO6AB219 967 8716 7628 TA? |

E13 4396972 6534178 4251 312 326% 391828AF B86AR219 967 8/16 768 TAs?

814d 43069782 A653418B 42b1 312 3261 8915247 864819 967 8716 7628 17A2
| B15 42569782 653418 4251 312 320% 891524947 R6AR19 S67 6716 765 17A62

B16 43568972 AS34117 4251 3172 226% 8R1B2ZAT 864019 9867 8/1B 762 84146

817 43568972 A6S3ILLT 4251 312 3261 1S2A(8 CR6ADLY 9H7 8718 762 78616

818 43569782 AGS3IL41B 4251 312 4261 89152427 86819 967 6716 B62 6A217

819 B/2A38B96 4A170653 4259d1A AZ3 9326 819527 £6621 716 56183 4312 361
E20 872483986 GA17653 G42591U0A AZ23 9328 B19527 8621 716 S613 43812 A31

821 8728A396 4ABI7653 825914 A223 $326 819527 8621 716 5613 43182 24j

822 872A3896 HALTODEI3 4231A A23 9326 819527 8621 T16 “61 4312 25913

823 87284396 AS3LBL176 42991 3182 46932 A27819% 8621 716 3561 S26 241
824 878248396 AL3I4IB70 42591 312 A6G32 AZ2ra195 86243 16 3561 526 72%

829 87243961 aD3L4176 U4Z591 312 AARBIZ2 AZ2780195 8824 7186 3561 526 £84

B26 43968782 A6534187 42591 312 9326 a781952 864281 716 S613 762 [21 |
827 43968572 AS53417 4259) 312 9326 A781952 864218 72816 2613 762 871 |
828 4396B872 A6/3417 42591 312 Y3vé aAr8B1952 86A21 T7186 S613 762 681
B29 43968728 A653481/7 42591 1182 9326 A/B1552 86A21 716 2613 7672 2414

830 43936872 A6GBSILLL 42591 312 9328 A781(82 86a21 716 5B13 762 19526

831 8/249586 AD3B176 942% 3912 AAB1Y32 AR7E1RBS 8621 716 4351 652 561
B32 87284956 A9348176 Y425 39182 AN616G32 A2/381% 8621 716 4351 652 241

833 B7H24956 AD341876 9425 3912 A61Y32 ARTES 86231 716 4351 652 72)

34 8724956 AS3IUL/IB6 9425 3Y12 A61632 AzZR7849 86421 716 4351 652 167

835 87249506 AYD34176 9425 3912 A6163728 427815 8621 716 4351 6582 AS?
836 8724956 ALB 341/768 942% 3912 A616G37 AB27815 8621 116 4351 6528 6A

B37 87248956 5341764 9429 3¥Y12 AOG1Y32H AB27815 862) 716 4351 658 €AS?
B38 B7284956 AS88176 9409 3918 A6193IH2 AZ7H1S 8621 716 435) 652 534172

839 872409856 ASB34176 9428 3912 A61b2 AZ2781s 8621 [16 43wl 652 19325
a0 872649506H AS3417BE Yury 3912 Ao1932 A281S AR2Y 7T1ib 4351 692 27816
841 B7B24956 A65341B/7 9425 3912 932061 AIR1S2 R6A281 716 4351 762 721

| B42 87249586 A6BS 3417 va42b 3912 923281 A7TR1H2 86A21 710 4351 162 2615

C843 B729A856 4Y17653 4259 3Y2 AV3IZOLB 81527 3621 T16 430ALZ2 9581 AS1

| Buy B87298BA56 4917653 42595 392 AY3261 819527 869021 7164354812 9518 GA1
84% B7209A56 4YB17653 64259 392 A93Z261 81527 8621 716 435A182 951 291

E46 BTB29A56 4918/7693 4259 392 a9372641 318527 86281 716 635A19 951 721

BUT BI2YA56 49176853 425% 3Y2 AY32561 B81SK27 8621 716 435412 951 652

B48 87T29A56 49178653 4259 392 AY3261 8152187 86821 7316 L35A12 951 762

B49 8/29A58B6 49176853 4259 362 A932Ht 81827 8621 716 435412 951 2619

| 890 43568782 41870AD3 4251 312 Y6132a 9A27815 86281 716 AbdS 9526 724
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851 43560872 4176A53 4251 312 96132A QA278B1S ‘8621 T1HO6 A665 9526 681%
852 43586872 4176A53 42h] 312 96R132A %A27818%9 8621 716 ALS 9526 S61
853 43856872 4176A53 42581 312 Y61RB3I2A 9A27815 8621 716 A65 9526 351

854 43568728 WUIT6AS3 4251 3182 961372A 9A27815 8621 716 A65 9526 241

895 3560728 4ul76AH3 42518 3652 ¥61324 9A27845 8621 716 Ab6S 9526 2431
856 435682 41B7T6A53 4251 312 961320 9p278R15 8628 786 A6S 9526 6872)
897 4356072 4176A5H3 42851 312 9613B2A YA2781S B621 716 A6S 9526 532

. 858 4356872 41/6ABD3 4251 312 9061328A 9A27d15 8621 716 AOS $5B26 AD?
C859 4356872 4176BA53 4251 312 96132A 9ABpTH(5 8621 T16 AGS 952B¢ 6A2
860 4356872 417B6AD3 4251 312 96132A GA237815 86H21 716 A6S 9526 762
861 4386872 4176A5p3 4281 312 96824 9A2781B5 8621 716 A6D 9526 61325 |

862 43Y5AB2 /603418BA 91425 312 932868A1 TA852 602A 6A5 391 8672815 A211
863 43Y582 7653418A 91425 312 93268A81 TA3572 62A 6AS 351 867285 5A21% |
864 439572 TESBILLA Y14238 312 vY313208a1 7TAEs2 62A 6A5 351 867215 %32
865 435u9672 AJA1LT765 42451 312 89413426 719859 621 $56 86185 325 591

866 43859672 A341765 420581 312 B9183426 719852 621 956 8615 325 351
867 4359072 A3417085 4245) 312 891342686 7198582 621 9506 C615 325 652

E68 4359072 A3417658 42451 312 8913AR26 715852 621 956 BOIS 32BS SA2
869 4359672 3417658 4247051 312 6913AR26 719899 621 956 8015 385 5A37
870 435960782 A418 42A51 312 BY134246 719858 6B1 956 8615 325 17652
B71 4359YH672 A3L41765 42A51 312 B913A268B 71Bs2 621 9494 BB1S 325 1648546

872 43996782 41IB7O6AS53 4251 312 d9132A6 85A2719 6281 956 8615 652 72%

8/3 43596872 H41IT6A53 4251 312 BY132A6 B5A27319 6218 956 8615 652 671
874 43589672 4H4176A53 4251 312 BYB132A6 8542719 621 956 8618S 652 591

B75 43596728 176AD8 4B51 318 d8913H82A6 85427¢9 621 956 8615 652 53412
B76 86782495 To6AS341Y 9425 3912 A6816G32 B8SAa71 6281 615 4351 652 721

B77 4359A88B2 76534188 4291 312 Y13208 7852 428 A9567281 A158 9831 821

878 4399AB82 7653418 4251 312 913268 7852 628 a9567218 Alo8 9881 A81

879 4356/89AH2 A9O0/653418 42951 312 06132 7152 8162 9172 A142 9281 A21
BUQ 43D67898BA2 AYL/65341 4251 312 6132 1152 8162 9172 A182 9218 9A1
8Y1 435678BYA2 A9O/65341 4251 312 6132 7152 8162 9B172 AluE2 921 &91
B82 4356/BB9A2 AQ0765341 4251 312 6132 [152 88162 916872 AlE2 921 781

883 4356B7T8YA2 A9b/765341 4251 317 6132 78159 81862 9172 A142 921 67
B84 U435678BA2 A98/6S5341 4251 312 6132 7152 8162 94172 ABd2 9218 89A1

BBS 4356739A2 A98/65341 4251 312 6132 1152 88162 9H72 A1d882 921 78951
886 U4396B8IAZ AGBr65341 #4251 312 6132 74152 8B42 91872 A182 921 6781

BET 4356769A8 AGB765348 4251 3182 6132 1152 8162 9172 A182 9281 A241

B88 435678B2 AYB7653410 4251 312 6132 7152 8162 94172 Abd2 925 85A21
© 889 4356/BA2 AY8765341 4251 312 6132 7159 8Rr162 9872 ABBZ 9218'789A1

B90 4356BIAZ AYB/65341 4251 312 6132 7B152 gB62 S872 AlBEZ2 $621 6/891

891 43588GA2 AYETOS341 4251 312 68132 7u52 gB62 91872 A142 921 56781

892 356789AB AYB765348 42518 3B2 6132 7152 8162 9172 AleZd 92B1 AzZ43)

| BY3 4356782 A9B7653418 4251 312 6132 7152 8162 $872 ABBY 928 789421
894 4356BA2 A98765341 4251 312 6132 78152 8R62 98B72'AB82 9218 678641
B9S 435B9A2 A98765341 4251 312 6RB132 7852 £62 9872 A1Bo2 921 567891

896 S6TBYAE A9BT6H3UB 4253 362 61832 7152 8167 9172 A182 92B1 A24351
B97 35674898 A98765348 42518 382 6132 7152 8162 9172 AB182 928 942431

B98 4356/7/8BAY2 41987653 4251 312 3261 S271 6281 ABLT729 AB21 9188 E&ay

C899 4356/B3AY2 41Y8T7653 4251 312 3261 5271 62881 A18729 A821 918 781
S00 4356BT7T8AY2 41Y87653 4251 312 3261 S2781 6281B A1729 AB21 918 67
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. S01 4358678A92 41987653 4251 312 32681 °2718 6281 A1729 A821 918 S61GO2 43850670A92 41987653 4250) 312 32618 5271 628% A172Y A821 914 351
YUO3 4835678A92 41987693 4291H 3012 3261 527¢ 6281 A129 A821 918 43
S04 4356/8092 4198/7653 4251 312 3261 5271 6281 AB1729 A8Z21B 988 8aG1
S05 43260HAY2 4198/7653 4251 312 3261 52/81 $288 A1B729 A821 918 6741
GU6 4395B7/8AY2 419067653 4251 312 32681 S278 62818 A1729 Ad21 918 5671

G07 43B6/BAY2 41907653 42581 312 3268 52718 6281 Al729 A821 918 3561 :

G08 4US67TBA92 4198/7653 4258 3812 32618 5271 6281 A1729 A821 918 435%

G09 356784928 481987653 42518 302 3261 5271 6281 A1729 A821 918 243%
G10 S5078AY2B 481987653 4258 342 32618 5271 4284 A172Y ABZ21 918 24351

$11 4356782 418987653 4251 312 30761 9271 62881 AH729 A828 SBE 78AG21
G12 O678AY28 481987653 4258 382 37266 52718 6281 A1729 A821 918 243561 |

G13 435678AY2 419876583 42851 312 38261 S271 6281 A1729 A821 918 532
G14 4356/78AY2 419876853 4251 312 32861 28271 6281 AL/2Y A821 918 652
$195 43567T8BAY2 4198/8653 4251 312 3261 S2RrI1 68281 A729 A821 918 762

$16 439678AY2 419087653 251 312 3201 S271 42B81 A17B629 A821 G18 4872
S17 4395078A92 419887653 4251 312 3201 5271 6281 A172BY AdH2| 91¢é 682

C918 4356/8A92 41987653 4251 312 3261 5271 62881 A1789 A8p21 918 9&772
G19 439678A92 4198/83 42451 312 3Inél Sd/y 6B28{ A1729 AbBZl $18 76532

$20 435673AY2 41908893 4251 312 32861 5871 681 A17B29 Addl 918 d7652

G21 435678A92 4198653 4251 312 37261 52871 6B81 A17B9 AdbBZl 918 58762
$22 U356/8AYE2 4157653 4251 312 3261 S271 692881 A1/BY Agdl 918 16872
G23 4350/8AYd Y87653 48251 31d 3281 S271 6281 A1729 AbBZ2bl 918 34197
G24 4350/78AY28 198/658 4bS1 31d 3n261 S271 £281 A1729 Aodl 918 53412

G25 43567HAY2 4198/7608 4451 3128 38€1 SB271 4281 A1729 A821 918 65347
Cub L3H07TB8AYZ2 4190883 42551 312 3861 SB71 6HB1 AL17B2Y A821 918 876532

G27 435673A92 419853 4251 312 32R61 5871 6881 AL178Y AdB21 913 987652

C628 435678AYB2 418653 4291 312 3261 S28B/71 6p81 A1789 A881 91d 1687672
929 4390/8A9B 4B7653 4251 3182 3261 S271 62581 A1789 A868) 918 416872

G30 4356748892 98165341 4251 312 3261 5271 a1628 AT291d 421 7881 A81
G31 A43567THABYZ2 98765341 4251 312 3261 5271 aB1628 A291 821 7818 7A)

| G32 4356B/ABY2 98765341 4251 312 3261 52781 A1B628 AT291 821 781 671
$33 435867A892 98165341 4251 312 32681 52718 A1628 Al291 821 781 561
G34 43056/A892 98/65341 42981 312 32618 5271 A1628 A7291 821 741 35
G39 43567BBY2 Y3765341 4251 312 3261 S271 AR1628 A72918B 4821 788 7481

G36 U43SH7TABYZ2 YBT6L341 4251 312 326081 5278 A1B628 A7291 821 781 5671

G37 43867A892 YBTO5341 42581 312 3264 52718 A1628 A7291 821 781 3561
G38 4BO6TABY2 Y37T65341 4258 3512 3261d 5271 A1628 A7291 421 781 4351

G39 S67TAV928 YBT653481 4258 332 32618 5271 A1628 AT291 B21 7831 24351

G40 4396732 987653418 4291 312 3261 S271 AH1628 A7298 82H 788 7a8%21
G41 67ABYZ2H YB8/6934081 4258 3HZ 326F 52718 A1628 A7¢vl 821 181 243561
G42 43967A8Y2 9B8765H341 42851 312 30261 8271 A1628 AT291 821 781 S32
G43 43567A8Y2 987685341 4251 312 32861 S5B2/71 A1628 AT291 821 781 652
G44 43567A892 987865341 4251 312 3261 SERTL A16B28 A7291 821 781 762

S45 43567Aa892 Y63/65341 4251 312 3261 5271 A16288 A78291 421 781 &72
G46 U3967A892 98865341 4251 312 3261 52871 A16B8 ATB291 821 781 8762

G47 H43567A892 93765341 4251 312 3261 52/7/41 A16288 A789) 8b21 781 987?
G48 43567A8Y28 SBr6581 4851 318 332601 S271 A1628 A729) wdl 781 534172

949 4395674892 YBT6BAL1 4151 3128 3361 SB271 A1628 A7291 821 781 65342
9950 435674892 Y87TH3I4L1 42851 312 3361 SB7Yy A16B28 A72YL 021 781 76532
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G51 43567A892 9385341 4251 312 372861 58/71 A16B8 A78291 821 781 87657
552 4356740892 YEOL3IUL 4251 312 3261 52871 A688 ATBYl 8gll 781 $8762

$93 43567A8982 7653418 4251 312 3261 S274 A169B8 A391 sul 781 16872
O54 43507A8918 9876538 44251 318 3261 5271 A1628 A72%1 B2u1 781 34192

$95 43567A8928 9487611 431 318 3861 58271 A628 A7291 B21 781 652412
Gh6 4356/7A892 987841 4851 31213 3361 58/71 A14828 a7291 821 81 7695342

GS7 43567A892 988341 42851 3172 3461 S371 A1¢B8 A7B291 H21 781 876532
$58 4356714892 YE5341 4251 312 32R61 SBT1 AL6BB A789 8B21 781 987652

959 4356AB7T89Y2 938/65341 4251 312 3261 Al152/ pA6p2818 9172 821 6783) aly
G60 4356BA78YZ2 G8/65341 4251 3412 3261 AU1927 A681 9172 821 6718 6A

96) 435BOATE92 98765341 4251 312 32681 A1BS527 A6281 9172 821 671 561
662 4356ATUBG2 YBT765341 4251 312 3261 A1527 a62881 9872 8218 671 16891

$63 435687492 98765341 4251 312 3261 ABL1S27 A62818 9172 821 678 6AT4
S64 L3B6A7892 98765341 42581 312 226B A1B527 A281 91/72 821 671 3561

965 4H56A7892 Y8765341 4258 30312 32618 A127 A281 9172 621 671 43951 |

G66 4356A7THB2 987653418 4251 312 3261 A1597 pA62881 98/72 828 671 78921
| S67 S6A/8928 987653431 4253 3u2 32618 AL1S927 A281 9172 821 671 243914

G68 43b6AH2 987653418 4291 312 32A1 A1527 hg28R 9872 828 6781 A78924

G69 6AIBY28 YB/6534B1 4258 3Bz 3268 A1B527 pA6281 9172 B21 67% 243561

970 4356A7892 987085341 4251 312 32861 A1S5Bo27 A628) 9172 821 671 652
| 971 4356A7892 Y87B65341 4251 312 32641 AlspH? A6B281 9172 821 671 762

C972 4356A7892 98705341 4251 312 32061 AL1S837 A6B281 9172 821 671 1657
G73 4356A7892 Y8pB6H341 4251 312 3261 A15237 A6BU1 91782 821 671 £1672

Qr4 U43S6ATBY28 9876531 4851 318 38261 ALS27 A6281 9172 821 671 S34172

STS 435AA7892 93876841 4451 3123 3861 A195B27 A628) 9172 821 671 653472
G76 4356A7T892 987341 42851 312 30361 Aa195B7 Aé6B28B1 9172 821 671 76532

G77 4356A7T892 Y8R5341 4251 312 32861 A158B7 A6881 91/82 821 671 87652
S78 4396A7892 94865341 4251 312 3261 A152R7 A6B81 9178 8r21 671 S8762

| 979 43IH6ATEIH2 769341 4251 312 3261 A1527 A62881 9178 8ul 671 15817
980 4356A78928 98/76B1 4851 313 3IH61 A1SB27 pA6281 9172 821 671 653412 |

981 A4356A7892 988341 42851 312 3361 A157 AgB8Y1 91782 821 671 876532

G82 U4356A7892 YHES5341 4251 312 3261 A1SH7? AgB8Y 9178 oBHB21 671 987652
G83 4356/32 4108987653 4251 312 6132 H271 8ag162 GAT? A828 8987 TAG21

GHY S67TA928 4081987653 4258 3R2 611332 9271 8a162 9A7T2 A821 891({7 2435¢
GBS 432632 418987653 4251 312 6132 H2781 BARG2 9AT2 Ad2B 8937 67AG21

986 S6ABY28 Y8/653481 4258 382 32618 TA152 A628 91A72 d21 7816 24351

G87 43boH? 987653418 4251 312 3261 TAB1D2 As28 9BATZ2 828 /8B6 6A4892
GBB 435A7TH2 987653418 4251 312 0A132 AS27 As2881 9872 828 6715 78621

SHY 435AH2 98/70653418 4251 312 6A132 AS27 Abp88 9B72 828 67815 A748921
G90 435678BA2 SBT6HILLIA 4251 312 6132 S271 8AB162 9AT2 B2A 921878 7AL1

G91 4396/7/H2 987653418A 4251 312 6132 52/71 BAB162 9A72 82A 92878 7421

GO2 432682 YB8/65341BA 4251 312 6132 S278B1 BAB62 9AT2 32A 92B78 6/421
| 0993 4387A2 987653414 42581 312 6832 5278 8A1862 9AT72 882A 92178 3567)

G94 H4BO6TAZ 98765341A 4258 3812 6832 52718 8a162 9A7T2 824A 92178 4356)
GOK S567A28 90876534H1A 4298 3132 61B32 S271 A162 GAT2 B2A 92178 24351 |

996 4356H2 418Y87653 4251 312 3261 TAB1H? BA62 9AT7T2 82BA 78986 64921

GO7 U356AB2 9a876%3418A 4251 312 32¢1 7TA152 B8A62 GAT7T2 62A 9281678 A214

00H 4356BA2 98765341A 4251 312 3261 7A8152 8A62 9AT2 82A 921B678 6A

GO9 435682 9876S341BA 4291 312 3261 TAB152 8A62 GAT2 882A 92B678 6421

1000 435678A982 4187653 4251 312 3261 52/1 Ap16289Y 9721 A781 9187 7A)
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1001 4356B7AYEZ 4187653 4251 312 3261 52/81 A186289 721 A781 917 671
1002 435p6/AYH82 4187653 4251 312 32681 52718 A16289 9721 A/8y 917 S564

1003 43B567AY82 410/653 42501 312 32618 527% A16269 %721L ATHL 917 25%
1004 4B3SO7A982 4187653 4251 3612 3261 5271 A16289 9/721 ardy 917 431%

1005 43507982 41875653 4251 312 3261 3271 AL16289 9721 AlfdlB 9B7 7A9d
1006 435B7A982 4187053 47251 312 326wi 32/8 L+186239Y 9721 A781 917 85671

| 1007 43867a%82 4187653 42501 312 3268 52/18 416249 9721 Af81 917 3561
1008 48567482 4187053 4253 3612 32618 S%7. 416289 97231 Af81 947 435%

1009 3567A982d 4B187653 42518 382 32064 5271 p1628% 9721 AJL 91/7 2434
| 1010 435674982 418765833 42551 312 38281 5271 A16289 9/721 A781 917 532

1011 435674982 41870853 4251 31d 32861 5u271 416289 9721 A781 917 652
1012 43567982 41878653 4251 312 3261 52871 a16B8289 9721 A881 917 762

1013 43567A982 418870653 4251 312 23261 852/77 A162R89 $7821 A781 $17 &72

1014 435674982 4188053 4251 312 4261 528/71 A16889 97821 ArEYy 917 8767
1019 435067AYH82 418853 4257 312 32841 5871 414889 97821 A781 G17 87652

1016 43567a9882 418053 4291 312 37261 S283 A168089 GI/HL AT8L 917 18767

1017 43567A9828 187058 4u5t1 31H 38261 S274 Aq6289 9721 A781 917 534172
1018 4356/7A982 4187653 4251 312 3261 S271 8142889 94721 A7B81 917 897

1019 4356A87982 4107653 4251 312 1261 A1D27 #628918 9721 817 6781 A7|

1020 4356BA7YC2 4187653 4251 312 3261 ABLS2F A689 $721 ¢iT 6718 644

1021 4358647982 4187653 4291 312 326B1 AlBS27 A828%1 9/721 817 671 561

1022 43g50A7982 418/653 a25831 312 32618 A1sz7 2462891 9721 817 671 351%
1023 A4b356A7T¥82 4107603 425118 3812 3261 ALDZT A@2891 9721 817 671 431 |

1024 43956A7882 418/653 L291 312 326) A1527 Ag289b1 97218 8B7 671 7684
102% 435679082 41870653 4251 312 32681 AB1S27 A628918 9721 917 67B 6471

1026 43BOATYGZ2 41870653 42581 312 3268 ABS? A6po91 9721 817 6/71 2561
1027 LpH6A7982 4187653 4250 3512 32618 A1S27 Aé2891 9721 017 671 4351 |
1028 3564/9828 4B1670653 42514 3u2 3201 ALS27 A62891 9721 ol? 671 2431
1029 4356A7%82 41876583 42051 3:12 38261 A1527 62891 $721 817 671 S532
1030 4356A7Y02 41876853 4251 312 32Bo1 ALSH27 A6z891 ¥721 B17 671 652
1031 43%0A7902 416/365% 4251 312 3261 AL1D287 A6R2E91 9721 817 ol) 7672
1032 A350A/YE2 418BT7653 4251 312 32¢1 AL1S27 a6288Y: 97321 817 671 872

C1033 4356A7982 418/853 4251 312 32881 ALSRB7 A6H23G1 $721 B17 671 To52
1034 G356A7982 4188053 4251 312 3261 ALSERY A6BaY1 $7THE21 817 671 E762

| 1039 4356479672 418BH3 42591 312 32RB61 A1SHY AgBBGT $782) bl/ 671 87652
1036 4356A/79882 418653 425) 312 326% A1S52a7 A6B891 97BL B17 &71 18762
1037 4356A79828 18/054 4uH1 Jin 3BZEL ALDRT a628%1 $721 817 671 53412
1038 439647982 418/768 4bby 3123 3R6: A15027 Aa62891 9721 817 671 053472
1039 435AH07982 A18/7653 4251 2312 A1326 AD271R 91628 9721 817 5681 A61

| 10640 4358A674582 418/653 4251 312 ABi1326 AS22741 $1628 9721 417 5618 SAY
1041 4385467902 4107693 425d1 312 ALHIZG ASZ71 91628 9721 817 561 351
1042 4635707982 A4187653 42518 3812 A1326 AB271 91628 9/721 817 561 431
1043 435A078B82 4187053 4251 312 A1320 £5271 9B1628 97218 yr Sel 74681
1044 4395867982 418/053 4251 312 ABL326 AS271R @1628 9721 817 568 SAa6!
1045 4u9A8/982 A18/7653 4250 3B12 ALE3RE AS2T1 91628 9/721 817 561 4351
$046 35A6/79828 4H1876D3 42518 382 A326 #827101 G10628 9721 817 561 2431

10a/ 435407902 41876583 42851 312 A13H26 AS271 91628 9721 4817 561 532
1008 G435A6/982 81876008 4251 312 A1232886 ASBZ71 91028 9/721 817 S61 6572
1049 435467982 418/b6D3 4251 312 AL226 AD2RVy 9161238 9721 817 S561 762
1050 4354679082 418H7653 4251 312 Aj226 ALD27L 916260 97821 817 S61 872
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1051 435467982 4187683 421391 312 A13B6 ASDRP7¢ 91628 9721 817 561 6532
1052 435A07982 4187853 4251.3172 A1328B6 ASB71 916828 9721 817 561 7657
1053 435A07982 4188053 4251 312 A1326 AS2RB71 916B8 97821 817 S61 £762
1098 43HA67982 418783 42851 312 A136 ASUBT1 916828 9721 81/7 561 76539

1095 435A0/9882 413653 4251 312 A1320 AS2RT1 91688 9781 317 561 18762
1056 435407988 876538 408251 318 A1326 a%271 91628 97281 81/7 S61 34182

1057 435A0/9828 18/7/0538 4451 318 A13826 AS271 91628 9721 817. 561 53412

1058 9824348567 4187653 425A1 312 A3261B 5271 91628 9721 v17 3581 ASy |
1059 98243BA567 4187653 425A81 312 A3261 5271 91628 9/21 d17 3518 3A1
1060 98243A58/7 418/653 42541 312 A3268) 2278 918628 9/7/21 817 351 5674

1061 982434567 4137653 4258081 312 A32648 S274 91628 $721 817 358 3A51 =
| 4082 982B3A567 4BLBT653 425A18 382 A3261 5271 91628 $721 817 351 24314 |

1063 8243A5678 4187653 425A1 312 p32641 5271 981628 37218 847 351 798
©1064 982437567 H1BIHSHE3 4PBS5AL 312 A3B8261 5271 91628 9721 B17 351 532

1065 982434567 41376853 42541 312 A32B61 SB271 91628 972) 817 351 652

{C66 982432567 41878653 42541 312 A3261 52874 916828 9721 817 351 762
1067 982432567 41887653 425A1 312 A3261 5271 9162R8 97824 417 351 872
1068 98243a9567T 418/683 4285A1 312 A3B61 5R274 91628 9721 817 351 6532
1069 98243A567 4188653 425A1 312 A3261 92871 914688 97821 817 351 8762
10/0 982434567 4167658 4b5A1 3128 AIH261 5274 61628 9721 817 351 S347
{C071 982643A567 4318/B3 420541 312 A3EO6Y 5871 916028 9721 817 351 76532

| {C72 YB243A567 418853 42541 312 A32E61 SB71 91688 97821 BLT 351 876572
10/3 98B8243A567 418053 425A1 312 A326] 52871 91682 9rl1 81/7 351 18762 |
1074 9B2843A567 18/658 4BS5Sal JIB AJE261 5271 91628 9721 817 351 53412

1075 982434567 418/768 du5A1 3128 A3:61 58275 91628 9721 81/7 351 65342

1076 9824A353/7 6534187 A4251 A123 6B132 5278 918623 9¥721 817 431 5671
{C77 982483967 6534187 A4251d AB123 6132 52741 91628 9721 417 438 4234
1078 9824A3567 65341887 A4251 al123 6132 5271 914288 $/3821 817 431 872
1079 98B24A3567 65834187 A42d51 A123 61382 5271 91628 9/721 817 431 532
1080 9YB24A3567 68534187 Au251 A123 61328 58271 91628 9721 817 431 652

1081 9824A3567 65B4187 A4RBSL A124H3 613182 S271 916248 9721 817 431 5347.
1082 98284A3567 65H1bF ALHSHL ALB3 61382 5271 91628 9721 817 431 53412

1083 982473567 684187 A4851 A12H3 6138 So271 91628 9721 817 431 65342
1088 9824A3567 341067H A42i351 A123 6138 5871 9160328 9721 817 431 76532

1085 43b0/A8u2 418653 4251 312 32A1 H28/71 9A16RB 97B1A A78 9817 187672
| 1086 43567TA828 187058 4851 31H 38261 S271 9A1628 9721A A/8 9317 534172

1087 435A7G8208 187058 4BS1 318 6A13E2 AS27 914628 9721 81/7 6715 53412
1 C88 QBBRAIAGT 413653 42501 312 A326 AS52871 916R8 9781 817 5613 18762
{C89 988244567 341865 AU2S 3412 A3261 S2871 01688 9781 817 4351 (8762
1090 98204A567 187658 A4HS 3AlH A3d261 S271 91628 9721 81/7 4351 53412
1091 9828567 4AB18/7653 425BA A223 61832 5271 01628 9721 81/ 4382 2439)

1062 982867 4ABLE7OS3 U4Z5BA A23 6R32 52718 61628 9721 81/7 4382 2A3%61
1093 982uA567 4AB1BTES3 425A 3A2 ALA32 7152 91628 9721 817 435182 ZA!
1694 9828567 4AB187053 425A 3A2 6H1BA32 7152 91628 9721 81/7 43582 2A54

1095 982867 4ABL8T653 4254 3A2 6BA3Z 71BH2 91628 9721 817 43582 ZA56]
1066 982A567 4A18765B3 42d5A 3A2 614382 7/152 91628 9/21 817 43512 532
1097 9824567 4A1376853 425A 342 61A328 71582 91628 S721 817 43512 652
1098 932A567 4A1878B653 425A 3A2 61A32 71528 916R28 9721 817 43512 762
1099 982A567 4LALEB/653 425A3A2 61A32 7152 916288 97821 817 43512 872
1100 4356AB2 41BABT7653 4251 312 3261 527A 9a628 972A BA? 9828167 4A21



1101 435682 41BAB/653 4251 312 3261 D527TABl 9A628 9728 BAT 982867 6421
1102 4356A2 41A08767B3 42851 312 38261 527/41 A628 972A BAL 982167 53%
1103 435642 d1Ac76853 4251 312 32861 5B27A1 0Aé28 972A BAT G82167 6572

1104 435672 41AE7IBOD3 4251 312 326% S2d7A1 $A6828 972A BAL G82167 762

| 1105 4306A2 41AECRTEL 4251 312 3261 527A) 246288 97824 SAF 982167 872

1106 96243567 A341B7685 AS14272 312 A2H613 58271 91628 9721 817 532 657
1107 98243567 A3418/865 AS147 312 A2613 27874 “16828 9721 817 532 7672 |

1108 98243567 A3M187658 AS142 312 AE2613 5274 $1628 9721 817 532E 547

1109 $uB243567 A341H6S AS142 312 A2613 SZRT1 91688 97d 81/7 532 18/7672
1110 988243567 A34185 A142 312 AP4¢EL13 Su71 91688 9781 v1/l 532 187652

1111 43567982 AL341078B6 4251 312 A5132 A287 185 ¥16828 $721 817 652 76%

1112 83507902 ABS341876 4251 312 A61328 A2715 $1624 9721 617 6582 AS?
C1113 43367982 AD341b704 4251 312 A6132 AB271s 91628 9721 oll 652E 6A2
1114 435679802 AS34185 4251 212 A6132 A2B719 91686 $781 817 652 18762
1119 435679828 ASB18/06 4851 313 Ao13d8p A715 91628 9721 81/7 652 53417

1116 4356739823 AE18/76 4851 31H AOG138 A2715 $1628 S721 81/ 6582 AS53412
1117 4356/7982 AG6534147 4251 312 3261 A7T1528 A28916 9721 817 6B27 hé62
1118 4356/7982 A653418/73 4251 312 3261 A7152 aB289106 9/721 817 6287 TA?

1119 4356/9828 A6SHIES 451 31d 3B261 A7152 aA28916 $721 817 627 S3412
1120 435679823 Aép187 4851 318 3BA1 A71582 A28%16 9721 817 627 &£i4172

1121 435679852 41BO653 4251 312 3241 AT1528 S16A8 97ABL 781 8768 127672
1122 435679828 18A05H 4051 318 3u261 AZ152 91648 97TA21 ful 8762 53417
1123 4356/58AB2 41BAGS3 4251 312 3261 S2AT7TL 916A8 ¢7A1 81/7 8762861 A2!
1124 4350798A2 L1ABO53 4¢h) 312 3261 S28BA7L 931648 97A1 81/7 876821 Aé2
1129 43567908A82 4luS3 4251 312 32861 S5gA/7Y $1648 YTAL 417 87681 1A652

1126 435679827 87858A1 4451 31s 3A82641 527% 91628 721 d1/7 412E53 SAZ
1127 435679828A 876581 4A51 31a 3AB261 HZ71 91628 9721 41/7 41B53 5A12

1128 4356B9A782 8765341 4251 312 3261 52/981 AGs281 721 ALB6/ ¥71 691
1129 435BO6YAIB2 8765341 4251 312 32€6B1 52791 A96281 721 A167 G71 S561
1130 438569A782 B7T65341 42581 312 3261B 22791 496281 (21 ALES 971 351

1131 43>6ual82 8765381 4251 312 3261 527981 a%96281 721 ABO/ 971b 6GAL
1132 43B6VAT82 76534) 429d) 312 3268 S2/918 AG6281 721 Alor 971 356%
1133 4p569A782 B765341 42458 3012 32818 52791 A9g281 72% A167 971 4351

11348 43569782 07658341 42851 312 36261 52791 A96281 721 A167 9/71 S32
1139 43969Aa702 87689341 4251 312 32861 5827941 a96281 721 A167 971 652
1136 439569A782 BTBO65341 4251 312 33261 528791 A96B281 [721 A167 971 762

1137 43569A782 B785341 4251 312 32861 S8791 A96B281 72) AlO7 971 7652
1138 43569A782 8B6S341 4251 312 3261 528/91 A96881 7821 A167 971 b762
1139 435697828 870511 451 318 33261 52791 AS96281 721 A1s7 9731 93412
1140 4395694782 885341 4251 312 32861 Sg7v1 A96881 7B21 All 971 87652

1141 4350947882 6534118 4251 312 3261 5287/91 pA96881 /8l A167 vr1 18762

1142 435694782 87605341 A251 312 3261 527891 a986281 (21 Al68B7 971 794
1143 43969A7882 3865341 4251 312 3261 $2u8791 AQ6BI B21 A167 $71 62817
1144 435H0A9782 8765341 4251 312 32681 ALRS279 B1962 721 A671 916 561
1145 4345649782 8765341 42581 312 32618 A15279 81962 (21 A671 916 391
1146 435689782 B765341 4251 312 3261 Aag10279 81962 721 AollB 9BO6 EA9
1147 43B06A9782 B765341 42551 312 3268 A1BS279 81962 721 A671 916 356
1148 4B856A9782 8765341 4254 3E1Z 32613 AlS279 81962 T21 AG/1 916 4351
1149 4356A9782 87658341 424951 312 36261 A15279 81962 721 A671 G16 532
11950 4356A9762 B7685341 4291 312 32861 ALSB279 B1962 721 R67) 916 652
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1151 435649782 o07RB69341 4251 312 3261 A152879 819682 721 A671 916 762
{1592 4390AY782 B785341 4251 312 39861 415879 8196H2 721 Aol 916 T7652 |
1193 4396A97u2 ¥765341 4251 312 3261 A152789 819862 721 A6GHT{ 91¢é 796
1154 43>A86Y782 8765341 4251 312 A1326 AS27918 96281 721 716 5681 A61
1155 435BA6Y EL: B705341 4251 312 AB1326 AS2/91 96281 721 (16 5618 SAY
1156 438569782 B7653481 42951 312 A1B326 AS27911 96281 F121 f16 561 351
1157 435A0B782 8765341 4251 312 A1326 ASZ279B1 962818 721 (dé 561 6971
1158 435809782 8765341 4251 312 AB1326 AB2791B 96281 721 (16 568 5461
1159 48HA09782 bBT765341 4258 3812 A1E326 AS27691 96281 721 716 561 435%
1160 435a60782 87658341 428351 312 AL3A26 AS22791 96281 721 716 561 S532
1161 435760782 876135341 4251 312 A132R6 AsB2791 96281 721 (16 S561 652
1162 435A66782 87B6S341 4251 312 A1326 AbD2d791 968281 721 716 561 762 |
1163 435A6G/82 8768341 42451 312 A1386 ADB2791 96281 721 (16 561 6532 N
1164 435A69782 8785341 425) 312 A132486 ASB791 968281 721 716 561 7652
1165 435a097828 876581 4u51 31n A13826 AS27%y 96281 721 716 561 53412 |
1166 435A69782 873341 42851 312 A13B6 AS58791 968281 721 (16 561 76532
{1167 43AS6B782 0765341 42541 312 A3261 981927 962818 721 O78 351 £971 |
1168 43Aa5069782 87658341 425A 312 A38261 91527 96281 721 671 351 532
1169 43A509782 876085341 425A1 312 A32161 915p27 96281 721 671 351 652
1170 43A5609782 8765841 406SA1 3128 A3B261 91527 96281 721 671 351 5342 |

C1171 43A569782 8766341 42BS9AL 312 A3B61 Y15HPT $6281 721 071 351 6532
1172 43A5657828 876581 48B5AL 31B A3E261 91527 96281 721 671 351 S341?
1173 4396A7828 876581 4851 31B 318261 941527 96281A 721 A6/ 9716 53412 |

C1174 A43956A7T8B2 653418 4251 312 3261 9A192n7 96881A 781 AGT 9716 18762 |
1175 978284A56 876581 A485 3A13 A33261 91527 96281 721 671 4351 53412

C1176 9782856 B/6534A8B1 425A 342 3261BA 91527 96281 721 671 43582 2451
1177 9782086 B7T6L34AB1 4254 3AZ 326BA G189527 96281 721 671 43582 2A56) i
1178 9782A56 8/0658 34A1 42RSA 342 3B261A 91527 96281 721 671 43512 532
11/79 9782456 BV7OBHS IAAL 425A 3A2 32361A 915827 96281 721 6/71 43512 652

C1180 97B2A56 87B6534A1 4294 372 3261A 913247 968281 721 671 43512 762 |
1181 435682 87653418A 4251 312 3261 9AH1027 BA962 72A TAG 9782B6 6421 |
1182 4356A2 8765B341A 42851 312 36261 9AL527 B8A362 72A TAO 978216 S532 |

C1183 4356A2 B/6B5341A 4251 312 32861 9A15827 BA962 72a [A6 978216 652 | |
1184 4396A2 B/BO6S3U1A 4251 312 3261 9A15287 8A96B2 72A TA6 9738216 762 |
1185 43569782 ABS341876 4251 312 A61328 Y{5Ap7 96281 721 716 5826 AS? |
1186 43569782 AS3418768 4251 312 A6132 915A827 96281 721 116 5286 6A?

C1187 4356970882 AS341B6 4251 312 A6132 910A2B7 9688 7BL 116 526 18762
1184 435697828 AS81676 4851 318 A6138B2 915A27 96281 721 716 526 53412
1189 435697828 AB1876 4851 318 A61328 915Ap7 96281 721 716 5826 A53412
1190 435697828 07A581 4851 3143 Ao13E2 915A7 96A281 721 671 6527 53412
1191 43569782A B765HBA1 4A51 31A 343201 91527 96281 721 671 412R53 SA?
1192 43956978A2 41AB0S3 4251 312 37261 9152BA7 96A81 7A1 716 876E21 A62
{1193 43590A6782 8765341 4251 312 32691 AY52741 8162 721 ABLL6 9618 9A
1194 43509A6782 8765341 4251 312 326981 A95271 8162 #21 Aldd6 961 591 |

11995 4359A6882 B765341 4251 312 32651 A9527Hy 8862 f21d AlD6 961 6781
1196 435986782 8765341 4251 312 32661 A932718 8162 721 AB126 9608 9461
1197 435BA6782 4765341 4251 312 3265081 AY52/71 8162 721 ABOS6 9618 SGA

| 1198 4E59A6742 8765341 42548 3012 326v18 A95271 8162 721 AlS6 961 435)
1199 4359467082 67685341 4251 312 326691 AS58271 8162 721 A156 961 652
1200 4359A6782 B7BY341 4251 312 3728691 AYSBTy 81682 721 ALD6 Y61 7652
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1201 4359467828 B76581 L4BS{ 31B 382691 A9B271 B162721 A150 964 534452.
1202 4359A6782 87653441 425% 312 326394 A9B5273 8162 724 A15B6 961 595

1203 43596A8728 187658 4851 318 913826 9527A1 8A62 AT21 564 7816 534412
1204 435A67828. 876581 4BSY 34B 9A13526 9527 3A 8162. T2414 A506. 9615 53412.
1205 4359682 B7653418A 4251 312 91326 9527A31 8AG2 T2A S561 82867 6A21
1206 435982 87653418A 4251 312 91320 9%27AR BA62 T2A 5681 82B67 96A21
1207 596A28 B7453481A 4258 332 9132326 9507AY1 BAG2 72a 56¢ 82167 24351

© 1208 43506A2 87635341A 4251 312 9413286 95827A1 BAZ ToA 564% B2167 652
1209 43S9A2 B76BS5341A 4251 312 913286 95827A BAd2 72A 568A1 821967 652
1210 435967824 B765BAL 4ASYL 331A 9434826 95274 83162 T2¢1 6(5 412853 S5A2
1241 435967828A 87631 4A51 334A 9134B6 955274 8162 721 615 41853 65412
1212 4354682 B76534189 4251 312 3261 ABLIS279 8962 729 A67828 698 6A921
1213 S56A928 876534819 4253 382 32618 A15279 8Y62 729 A67821 691 24251
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1215 98724356 AS344786 4251 342 A6132 A2B76915 86R21 9671 8316 526 762.
1246 98724356 AS3L1768B 4251 312 A6132 ABR7S8915 8621 9671.8165286 6A2
1247: 435A96872 8417653 4251 312 A13269 BR19527 86248 Ted A561 915 687

| 1218 435A96872 6176583 42B51 312 A13B269 819527 0421 716 A564 915 532°
1219 U3SA06872 4176853 £251 312 A132B69 B195B827 5421716 AS61915 652:
1220 B87243BAS96 447653 425ABY 312 A32691 952781 8621 716 561 3518 3AL:
1221 8724B3AD06 417652 425418 3812 A32691 952781 8621 716 561 351 43¢-
1222 B7243A586- 4417653 42541 312 A326981 952781B 8621 :.716'568 351 596%

1223 872638596 417653 425A81 312 A32691B 9527083 862( 716 561 358 3A51-
1224 B7283A596 4817653 L25418 382 A32691 952784 Bé2y 7106 561 351 243%.
1225 7243A596B 447653 425A1 312 A32691 9527881786218: 7865617351 6871
1226B7T203A5964176583 42B5A1 312 A382691 9527841 8624 716.561 7354 532°
1227 B7243A596 4176853 42541 312 A32B691 95327818624 716561 351 652°
1228 87243A596 4178653 425A1 312 A32691 95287381 86B2Y 716561 354 762
1229 B872LA3586 765341 AG251 A123 981326 9527618 8621 716 568 431 5961
1230 872483596 765344 A4251B AB123 91326 952781 8621 716 561 43B 4a3%
1231 724A35088 7485344 ALDS1 A{23 91326 9527881 B62iB 7B6 561 431 6874
1232B724A35967653841 ALB251 A1283 941326 952783 8621 716 564 43% 342.
1233 B724A3596' 7658341 AU2B51 A123. 913826 952785 8621 716 564 43% 532
{234 B724A3596. 7685341 A4251 A123 913286 9582784 8621 716 561 431 652;
1235 B724LA3596 765341 A251 A123 91326 9528784 86821 716 56% 431 762.
1236 B7204A3596 765841 A4851 A1283 913326 9527831 8621 716 561 431 5342 -

© 1237 43596A782 41853 4251 312 9132386 8419587 8681A ALT 561 8716 17652
1238 878243546 41853 4251 312 9A132R36 058784A 86B1 T16 ASH 9615 17652
1239 B72A3596 4A1765B3 42B51A A23 913B26 9527848621 716 301 4312 532
{260 B87B2A3596 4A1BS3 4251A A23 913286 958731 8681 716 561 4312 17652:
{241 878243596 A341B5 AS142 312 A286913 958781 8681 716 561 325 17652
1262 63596872 AS341786 4251 312 A69132 95A23784 86B2y 716 561 526 762

. 12843 43596872 AS341768 4251 312 A69132 9582781 8621 716 561 52B6 642
12404 435068728 AS5B176 485% 318 AS91382 9542781 8621 716-561 526 53412
1245 435968728 A65817 A4B51 318 9138286 A781952 86A24 716.561 762 53412
1266 B7A243596 41A853 4251 312 9132846 954781 BOAL 716-561 765821 A52
$247 B72A3956 LAL76853 425914 A23 932361 815827 8621 716 513 4312 652
1248 872469356. A3G44176385 942A51 9123 AZB613 815382780621 716 43¢ 532 652
1249 BO6724395 THB5A34LL 424594 312 93428681 858271624 615 354 325 652:
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