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1.Introduction

We have made computer calculations of the E2 terms of the unstable Adams spectral

sequences which converge to the homotopy groups of the spheres. We use the A algebra and an

algorithm based on EHP sequences to calculate the unstable Adams E2 term through stem

dimension 51 (added in proof: stem 58) for each sphere S", After some preliminaries in §2 and

§3, we describe the EHP algorithm for A algebra calculations in §4. In §5, we show how

periodicity can be used to shorten the calculations. The computer programs are sketched in §6.

Appendix A has an example of assembly code for A algebra manipulations. The results of the

calculations of the through stem 51 are given in the tables in Appendix B.

In this paper, all spaces and groups are to be localized at the prime 2. There are analogous

methods for odd primes. The end of a proof is indicated by •.

EHP Sequences

The EHP sequences in homotopy groups of spheres are the following. For each n 1, there is

a long exact sequence (abbr: LES)

P E H P
(1.1) ... 1t0+q+2(S20+1) 1tn+q(SO) 1t0+q+1(SO+1) 1t0+q+1(s2n+l) ...

The calculations of 1t*(Sfi), as carried out by Barratt [B] and Toda [Tod], proceed by a double

induction. To calculate the groups in the q-stem 1to+q(sn), assume (inductively on q) that the

groups of the p-stem 1to+p(sn) are known for all p < q, and all spheres Sn. The q-stem

1to+Q(SO) is then calculated (inductively on n) starting from the fact that 1t1+Q(Sl)
= 0 for all

q > O. The suspension homomorphism E is affected by 1t0+Q+2(s2n+l) and 1tfi+Q+1(S2fi+l) as

follows. The exactness of the EHP sequence implies that the elements in image(P) vanish under

suspension, and that the elements in kernel(P) must be adjoined to 1tn+Q(sn)
to obtain

1tn+Q+1(So+
1). It has long been recognized that the difficulty in this approach is that of

determining the homomorphism P.

The Unstable Adams Spectral SeQl.!ence

For each space X, the (stable or unstable) Adams spectral sequence is a sequence of groups

E/,"'(X), which approximate and with increasing r converge to the (stable or ordinary)

homotopy groups of X. For X the stable sphere, Adams himself made calculations of the first

few groups of the E2 term using elementary homological algebra. These calculations were

extended by Whitehead, May, Mahowald, Tangora and others; [May], [M,T], [Til. In [CI], was
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given a recursive algorithm, based on EHP sequences of the UASS, for calculating the E2 terms

of the finite spheres S", and calculations were made in low ( :s; 17) stem dimensions. This

algorithm was used by Whitehead [GWW], who made pencil and paper calculations which were

complete through stem 34. In [T2], [T3] and [T4], Tangora showed how to program the

algorithm on a computer. His calculations agreed with, and extended those ofWhitehead. More

important, Tangora proved the validity of the algorithm, and introduced some simplifications into

the computations, which he called shortcuts. We are indebted to Tangora for these shortcuts, as

well as his insights into the difficulties that arise in these programs.

The present work uses the same algorithm, and builds on [GWW], [T2], [T3], and [T4];

much of what we have done overlaps those. We will concentrate on the changes we have made.

The main difference is that we do not attempt to incorporate the entire algorithm into one program.

Instead, there is one main file, some subsidiary files, and several executable programs which

operate on these files. The information as it is calculated is stored in the main file (called WFILE,

for working file). This file can grow to be quite large. One program (difftag) extracts information

from WFILE in order to manufacture files G(q), one for each positive integer q, which contain

the computed image(P) in the q-stem. Other programs use the G(q) to modify WFILE

according to the EHP process. Another difference between our programs and those ofTangora is

that our programs are semi-interactive in that we are able to intervene in the construction of the

files G(q). In this way, we sometimes save the computer a lot of time.

The tables at the end contain our computations of the unstable Adams terms through stem

51 for each sphere. The stable Adams term may also be read from the tables (the untagged

terms), and they agree with the tables ofMahowald and Tangora ([M,TJ and [TI]).

Some programs to do A algebra and Steenrod algebra calculations were initially written in

BASIC and in assembly language for an IBM PC; they were used to explore the interactive

programs and to do calculations through stem 32; this version is available from the last named

author (at Stanford University) if you send him a blank 51/2" floppy disc. We have included a

printout of the assembly language A-algebra manipulator.

The programs as they are presented here were written in C and run through stem 51 on a VAX

11-750 operating under UNIX. We thank the University of Washington, the NSF, the Digital

Equipment Company, for making this computer (uw-entropy) available to us; also the systems

programmer, Steve Hubert, for showing us how to use it. The programs have been also been run

on a SUNModel 2, as well as an AIT microcomputer operating under UNIX.

2.TheUnstableAdarmE2Term
The term of the UASS for the sphere Sn may be calculated by homological algebra, as

follows. In [6A], it was shown that E2s,t(Sn) is isomorphic to the homology of a differential

module A(n), obtained as a submodule of the Lambda algebra A. A is (defined as) the algebra

(over Z/2) with a generator Ai for each integer i 0, and
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(2.1) relations: whenever 2i < j,

A..A.. = L C(J'-2i-2-k k) A. .. k 1 'L. k 1
1 J ' J-l- - '''21 + +

Then A becomes a differential algebra, with

Here C(n,q) stands for the binomial coefficient reduced mod 2.

For each sequence I = (i, j, .. " m) of non-negative integers, A.l denotes the product

"-iA.j' . ·A.m• A sequence 1= (i1,i2, . , . is) is called admissable if for each j, 2ij 2 ij+1 . It

follows immediately from the relations that A has for basis (over Z/2) the set of all A.I' where I

is admissable. A is bigraded by length and dimension, where

For each positive integer n, A(n) is defined to be the submodule of A spanned by those A.I

which are admissable and for which i1< n. One of the main results of [6A] is that A(n) with its

differential serves as an E1 term for the UASS for spheres. That is,

* * n• (S ) = H*(A(n»

As.t(n) will denote the submodule of A(n) spanned by admissable A.I of length s, and

dimension t - s.

The EHP sequence methods and the UASS methods are related by the fact that the

satisfy EHP sequences similar to those of (1.1). That is, for each n, there is aLES:

E H P
(2.3) ... --7E2*,*(s2n+l) --7 E 2*.*(sn) --7 --7 E2*,*(s2n+l) --7...

These LES's come about as follows. For each n, there is a short exact sequence:

(2.4)

h
o --7 A(n) --7 A(n+1) --7 A(2n+1) --70

where i is the inclusion and h is defmed on the admissable basis by
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= A.· .. A
J m

o

ifi=n

ifi<n

The EHP sequence (2.3) for the unstable E:2 terms is the LES in homology of this short exact

sequence (2.4) of differential modules. Thus the homomorphism P arises from the differential d

in A. The EHP process for calculating the unstable E2 terms is more tractable than the EHP

process for the homotopy groups of spheres because the homorphism P for the unstable Adams

E:2 terms, while still difficult, is more easily computable than the homomorphism P in homotopy.

In what follows, we shall show how this can be done.

3.Notation andConventions
Before presenting the algorithm for calculating E2*'*(SD), we will describe some techniques

from [el] and [T4] that have been useful.

Ordering

The monomials AI of each fixed bidegree (s, t) in A are ordered, lexicographically from

the left. This induces a total order on each of the vector spaces AS, t, by first expressing each

polynomial as a sum of admissable monomials in decreasing order, and then comparing two such

polynomials lexicographically. For a sum of admissable monomials, the term which is largest in

the lexicographic order will be called the leading term. In a given homology class, the polynomial

in the class which is least in the total order will be called the minimal representative.

If AI is the leading term of a minimal representative of some (nonzero) homology class, let

c(I) stand for the minimal polynomial which is a cycle and which has AI for leading term. We

seek a basis of each E2s'l(SD) consisting of such basis elements c(I), represented by their leading

terms.

Odd Endings

Let Ao be the submodule of A generated by all admissable monomials AI which end with

an odd index. Then is closed under the differential, and the inclusion Ao A induces an

isomorphism in homology except in stem(O); the tower {Ao
k } is not present in H*(Ao)' The

inclusions Ao(n) A(n) also induce isomorphisms except on the towers (which occur in stem(O)

and, if n is even, in stemm-I) ). Furthermore, the Ao(n) satisfy a modified EHP property as

follows. For each n, there is a short exact sequence:

(3.1)

i h
o Aa(n) AO(n+1) Ao#(2n+1) 0

where the unit is included in Ao#(2n+1) when n is odd, but not included in Ao#(2n+1) when n
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is even. Thus all the "-2Ic+1 are present in filtration one of Ac" but none of the '-2k' The result

of this is that ifwe may restrict attention to the AI with odd endings. With this convention, the

spectral sequences converge to the finite summands of the 2-primary components of 1t*(SD).

Notation
Henceforth for convenience of notation, A will stand for Ao. that is, the submodule of

(what was previously called) A spanned by admissable AI with odd endings. The initial of a

sequence I is its first index. A(n) will denote the submodule of A spanned by admissable AI

with odd endings and initial i1< n.

4.The EHP Process for A

We next describe the EHP process for finding a basis of each E2s.t(SD). Assume inductively

that such a basis has been found in all dimensions < q for all spheres, and also in dimension q

for spheres Sm, where m is less than n. To obtain the basis for E2s'l(SD), for dimension q,

for each filtration s > 0, take t = s + q, and we must

In our situation, we obtain a first quadrant table {T*,*}. At each integer lattice point (t - s, s),

TS' t will consists of a list of elements called rows. Each row is either a sequence:

or a pair of sequences:

Here, dim(I) = t - s, and if J is present, dim(J) = dim(I) + 1.If I appears in the latter form as

I +-J, then I is said to be tagged by J. Each I that appears is the leading term of a cycle. As

above, let c(I) be the minimal cycle in A(i1+ l) which has AI for leading term, and without

ambiguity, let c(I) also stand for the homology class in H*(A(i1+l » . The notation I +-J means

that

(The complications arising from the lower terms that may occur on the right hand side is discussed

in [T4].)
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Constructini the Table

The table T"', ... starts out empty, changes at each stage, and when completed, gives a basis for

the E2"" "'(sn) as described by the theorem above. First, each of the odd-indexed lambdas is

placed in the table. That is, (2k+ 1) is placed in T1.2k+2; the rest of the table starts out empty.

Assume inductively that the table has been made correct, i. e., gives a basis for ....... (Sn), for all

spheres Sn in all stems less than q, and for all filtrations s. For each K = (k1, ... ) which

is in the table in stem (q-l), adjoin to the table all (m, K), where subject to the restrictions that:

(4.1a) IfK isuntagged, then

(4.1b) If Kistaggedby N= (n1' ... )' then

If K is in TS' t (where t - s = q -1), the term (m, K) will be placed in TS+1. t+ m+1. Next

consider, in increasing order, each J which is in the table in stem(q+1); suppose J is in TS.1,

where t - s = q+1. We must compute P(J) in T8+1,t.

The LTD aliOJithm.

This algorithm computes P(J). This was implicit in [Cl], and was described and proven

correct in [T4]. In order to make the present treatment as self-contained as possible, we sketch

here the algorithm in the form that we need it. Beause it depends on keeping track of only the

leading terms ofpolynomials in A, we follow Tangora in calling it the Leading Term Only (LTD)

algorithm.

(1) Calculate d(J) as a sum of terms, each in admissable form; find the leading term of the

sum (call it 1).

(2a) If I is present in T8+1.t and is not yet untagged, then J tags I; replace I by I J

and delete J from TS,t

(2b) If I is present in T8+1. t and is already tagged, say I K, add d(K) to d(J); reduce

mod 2; return to step( 1) and continue.

(2c) If I is not present in the table, then the LTD algorithm asserts that some tail of I must

be in the table and is tagged; find the shortest tail of I that is tagged, say

Then take K = (iI' ... , lDp, ... ,ms); add d(K) to d(J); reduce mod 2; return
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to step (1) and continue. The LTO algorithm assertion is that eventually, either

or

J + lower terms is a cycle

d(J + lower terms) = I + lower terms

where I is present in TS+1, t, In the first case, we say that J completes to a cycle. In the latter

case, J tags I; replace I by I J in TS+I, t, and delete J from TS, t. When this has been

done for all J in TS, t, the tags in box TS+1, t are correct, and go on to the next higher filtration.

When this has been done for all filtrations s (there are only a finite number, by the vanishing

theonn), the table y, * has been made correct in stem(q), and we go on to the next stem. This

completes the inductive step of the LTO algorithm.

Theorem A basis for consists of all c(I), where I is in TS, t with initial i l < n, which

are either untagged or which have a tag J with initial h .;::: n.

The proof of this is in [T4].•

5. Periodicity

There are two types of periodicity that shorten the calculations. The first is horizontal

periodicity of bidegree (2k, 0) in the (t - s, s) plane, analogous to James periodicity for truncated

projective spaces, The other is of bidegree (8, 4) along the upper edge, and is a version of Adams

periodicity for the unstable Adams Ez terms.

Horizontal Periodicity.

Suppose that I =(iI' i2, . , ,is) is tagged by J =01h, ' .. ,js-I)' Let n be the least power

of 2 which is greater than the difference of initials j 1 - i I' Let 1* = (i1 + n , i2, .. , is) and

J* = 01 + n,b ' .. ,js-I)' The assertion is that if 1* is a cycle that is not tagged by some term

less than J* , then 1* will be tagged by J* .

At present we cannot prove the full strength of this periodicity assertion, but we want to use it

anyway. For this purpose, we define two integers index and flag as follows. For each

admissable sequence K = (kI, k2" . ,ks)' let

index(K) = k2 - k1 - 1,

=0 otherwise

Suppose that I is tagged by J, with La.la.= d(I13JJ3)' Then let flagtle-J) be the maximum of
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index(K), where K appears in any relation that is used to express d( ) as a linear

combination of admisssable monomials. That is flag(l is the largest initial that is affected by

the relations in the first position.

Lemma Suppose that I = (iI' i2, .. ,is) is tagged by J = (it, i2' ... ,is-I)' and suppose that

flag(I < i i- Let n =2k be the least power of 2 for which 2k >i 1 - i1 and take 1* =(i1+
n , i2, .. , is) and 1* = 01 + n,h, ... ,is-I)' Suppose also that 1* and 1* both appear in the

table; and that 1* is not tagged by some term earlier than 1*. Then 1* will tag 1*.

frQQf. Let M = I:L(RPOO), as a module with the Steenrod algebra acting on the right. As a vector

space, M has a generator en in each positive dimension n. Consider the chain complex M ® A.

with differential

For any sequence I = (iI' i2, ... is) ,let PI stand for eil ® (i2, ... is). The map M ® A A

which sends PI to I is a map of chain complexes because of the formulas for d(ej) and d(Aj)'

For each positive integer m, let M(m,oo) = H*(RPmOO). The assumption that flag(I J) < n

implies that I:cxPIcx = in M(i1,00) ® A. James Periodicity for truncated projective

spaces implies that I:cxPIcx*= in M(i1+ n,oo) ® A. This shows that I:cxIcx*=
in NA(i1) . Hence 1* will be tagged by J* in A. •

We use this flag(I J) to check validity of the periodicity assertion each time we want to use

it. While the program difftag is calculating that I is tagged by J, we have difftag keep track of

this integer flag (I J). If flag(I is smaller than the initial of I, the term with tag 1* J*

is placed in a file called STORE, for use at a later time.

In the simplest version of the program (below), the program kill does not make use of this

horizontal periodicity. A faster version (also below) takes account of and stores the valid cases ?f

horizontal periodicity, as checked by difftag. For this we use two more programs postpone, and

perkill which take account of the (validated) horizontal periodicities of period 2,4, 8, 16, in

increasing order. We have observed that in most cases, difftag calculates that flag(l is less

than the initial of I, so that the periodicity is valid; furthermore, we have found no instances

(through stem 51), where the strong form of the horizontal periodicity assertion is not valid.

Adams Periodicity.

Along the vanishing line of slope 1/2, there is a recurrent pattern of period (8, 4). The

elements
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(411241 1. ..)

(5124111)

(6241 1 )

(841 1 )

(12, 1 1 )

(13, 1 )

together with similar previous elements, generate by the EHP process, an almost closed portion

of the table. That is, each of the elements has for Hopf Invariant another member of the pattern.

The stable survivors in this pattern are given in the following table.

4 ..
5 ..
6 ..
8 .

1124 ..

124 224 .
24... 44 .

344 ...

41124 .

5124 ..

624 ..
8 ...

241124 .

1234 .
234 ...

Recurrent Pattern (6.1)

Adams periodicity for the unstable terms would assert that this pattern, including also the

classes that are tagged (suppressed from the table for lack of space), repeats with period (8, 4)

along the upper edge. We do not make use of Adams periodicity directly. Rather, in making the

calculations near the edge we find that there is no interference from below, and that this pattern

results. In making these calculations, we make repeated use of the observations of [T4; §3.9], in

particular,

(i) If no untagged cycle at the target is smaller than the leading term of d(I), then I

must complete to a cycle.

(ii) IfK is a cycle, and i =1,3,7, or 15, then (i, K) is also a cycle.

(iii) (2i-l, j-l, 1, K) is tagged by (2i, j, K), provided that both monomials are admissable,

and present in the table.

Use of Relations

The differentials emanating from elements in the verticals in dimensions 4k - 1 can be difficult



217

to compute directly. In these cases, we use the shortcut advocated by [T4; §3.9.7]. For example,

d(l4, 2 4 1 1 2 4 1 1 2 4 1 1 1) = 2 2 4 5 3 3 3

where the dots represent 2's. This differential is obtained from:

d(39) =31, 7

and repeated multiplications on the left by 0 (i.e., by 11.0 ) , Information of this sort is calculated by

a program called relation (which is very similar to difftag ), and is then put into the files by hand.

6. The Programs

The programs manufacture a file called WFILE. This file consists of a list of rows. Each

row is either a sequence of integers (called a term):

or a pair of such sequences (a term with a tag):

WFILE will be built up in stages as follows. A maximum stem dimension N is chosen, and all

terms constructed are to have dimension .$. N. We start by placing in WFILE all odd positive

integers i.$. N; each is a term (consisting of a single integer) on a separate row. Then having

completed q-l stages, the qth stage takes four steps, as follows.

(1) Find all the terms I of dimension q that are to be tagged by some J of dimension q+1,

and place these I f-J in a file called G(q). For this step a program difftag calculates for each

J, the leading term of d(J).

(2) A program kill uses G(q) to tag terms in WFILE. For each occurrence of If- J in

G(q), it looks for I and J in WFILE, and if it finds them both untagged, it tags I by J and

deletes J from WFILE.

(3) A program showstem searches WFILE for all terms that have dimension q, and places

them in a file called S(q).

(4) A program loadstem uses the terms of S(q) to make new rows according to (4.1), and

appends these rows to WFILE.
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Once the files G(q) are known through some dimension N, the file WFILE, which will

contain the computed terms to stem N, is made by a shell script. This is a sort of master

program which calls on the executable programs kill, showstem, and loadstem to perform steps

(2), (3), (4) for each integer q from 1 to N. This is very straightforward, and no more will be said.

The program difftag is more complicated, so we give a sketch of it. Using the differential

(2.2), difftag first computes dO) as a linear combination of I's (possibly inadmissable), and

places them in a list of rows called LIST; each row is assigned coefficient 1. This LIST is

traversed sequentially from the beginning, and each I is tested for inadmissability from the left. If

I is inadmissable at position j, then the relations (2.1) are used to express I as a linear

combination of K's which are admissable at position j, and these K's are appended to LIST,

each with coefficient 1; the coefficient of I is set to O. Continue (just once) through the list until all

rows are admissable (which must occur after a finite number of steps). LIST is next searched

sequentially, keeping track of (by a pointer) the largest row I with non-zero coefficient. Initially,

I is taken as the first row; if a larger row is encountered, the pointer is changed to point to this one.

Each later occurrence of the same I is assigned coefficient 0 and the coefficient of the first

occurrence is incremented. This coefficient is now reduced mod 2; if the coefficient becomes 1, I

is the leading term, and the search terminates. If the coefficient is 0, the list is searched again for

the largest 1.If all coefficients become 0, J is a cycle, and the program exits. Otherwise, WFILE

is searched for 1. If I is found untagged, then J tags I, and the program terminates. If I K

is found, then d(K) is appended to LIST; again LIST is searched for the largest term, and the

process continues as before. If I is not present, then WFILE is searched for shorter and shorter

tails of I until finally some tail of I is found that is tagged, say

,ig+l ) (mp' .•. , mg)

Then K is taken to be (i l, , ... ,mg) and d(K) is appended to LIST, which is

again searched for the largest term, and the process continues as before. •

ModifIcations due to Periodicity

If the programs were run as above, difftag would spend a lot of time on terms whose

outcome is (correctly) predicted by periodicity. Therefore, we modify difftag as follows. The

program keeps track (by an integer flag), of the largest initial of a term which is affected by a

relation in the first position. If this flag is less than iI' then 1* J* is placed in a file called

STORE for later use. The valid cases of periodicity are incorporated into the programs as follows.

Step (2) is replaced by two steps:

(2a)The program kill uses G(q) to tag terms in WFILE as before.
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(2b)A program postpone uses G(q), to create a file STORE. For each occurrence of If-J

in G(q), flagged as valid under horizontal periodicity, postpone places in STORE all

1*f- r' obtained by increasing the initials by the appropriate power of 2, and multiples

thereof.

(2c) A programperkill uses G(q) and STORE to tag terms of dimension q in WFILE. For

each occurrence of I f- J (in increasing order from either G(q) or STORE), perkill

looks for I and J in WFILE, and if it finds them both untagged, it tags I by J and

deletes J from WFILE.

Steps (3) and (4) proceed as before.•

Appendix A:8086Assembly code
We also include a printout of the 8086 assembly code for a A algebra manipulator, which can

be used to put each monomial into admissable form. (Note: in moving this code to other CPU's,

beware that they may handle flags differently).

;the two terms being fixed are stored in lambda2 and lambda1

; the routine expands these two into admissable form.

lamexOa: mov al,lambda2

mov ah,lambda1

shl ah,1

inc ah

sub al,ah

mov variablej,al

jc lamexl

jz lamexl

mov first_coefficient,ah

mov dl,lambda1

add dl,al

mov second_coefficient,dl

mov constantn.al

lamex2a: test constant n.Offh

jz lamexl

dec constant,n

;the two terms to put into

;admissable form

;n = lambda2 - 2(lambda1) -1

;exit

;store it

;n+i in dl

;Beginning of the loop



lamex2: mov

mov

sub

jc

call

lamex3a: call
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ah.constantn

al.variablej

ah,al

lamex3

binomial

;put the next terms in the

;expansion into al,ah

;do we continue?

;check binomial coefficient

;if non-zero, store in buffer

lamex3:

lamexl:

dec

test

jz

ret

variablej

variablej,80h

lamex2

;continue processing

;check the sign

;if non_negative continue

;otherwise exit

;the next routine gets the binomial coefficient Assume that ah=n, al= m

;computes (n.m) mod(2). Returns z set if result is zero, zn set otherwise

binomial: push ax

and ah.al

sub ah,al

jz binl

sub ah,ah

pop ax

ret

bin l: cmp ah.l

pop

ret

AppendixB TheTables

Using these programs, we have calculated the unstable Adams terms for all spheres S",

and all stems through stem 51. To save space, we have used a compressed notation as follows.

The symbol * stands for the sequence 241 1; a sequence of dots with 2's at each end stands

for repeated 2's, where each dot substitutes for a missing 2. Certain subsequences occur so

often that it is convenient to write them in compressed form: 6653 for 6 6 5 3; 24333 for

24333; 45333 for 45333; 35733 for 35733; and 59777 for 59777.

The term for the UASS for each sphere may be read from the tables as follows. A basis for

is in one-one correspondence with the terms I which are in TS,t with initial less than

n, and which are either untagged or are tagged by J with initial greater than or equal to n.
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5 12111+-2311
2111+-411

4 1111+-221 1211+-231 3111+-421
211 .... 41

3 111 121+-23 311+-51 321+-43

2 1 1 21 31+-5 33

1 1 3

Stems 1 - 6

6 124111
34111+-4511

5 241 11 11233+-8111
7111+-821

6111+-811 3511 ... 461
4 41 1 1 5111 ... 621 1233 2233+-911

721+-83
611+-81
521 ... 63 711 ... 91 433+-101

3 5 1 1 233 333 361+-47
71 ... 9

2 61 53 73+-11
1 7

Stems 7 - 10
--

2 1 1 • 1...4 1 • 1
8 111·1 ... 22·1 1 2 1 • 1...23 • 1-- ._...

"21* 1 +- 4· 1 3 1 • 1+-5 • 1
7 1 1 • 1 12·1+-244111 1 2 1 1 23 3"'2 3 1 23 3- f---

3 • 1 +- 6 4-1 1 1
2 • 1 211233 ... 41233

6 111233+-22233 121233<-23233 3 1 1 2 3 3+-4 2 2 3 3
--
-54111<-6511

44111 36111 ... 4711
21233 ... 4233 31233 ... 5233

5 12233<-2433 12333 ... 2353 32233...4433
3611"'471 9 1 1 1 ... 1021 10 1 1 1...12 11
3233 ... 633 5511 ... 661 433 3+-833

4 2333"'453 3333<-553 3433...473
--foTT':'-l2"-T-------- -

533 ... 93 921 ... 103 11 1 1...13 1
3 353 ... 57 561 ... 67 733...113
2 111 ... 13
1

Stem 11 Stem 12 Stem 13
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9 1 2 1 1 * 1<-23 1 * 1
8 3 1 1 * 1<-42 * 1 4 1 1 * 1
7 32*1<-444111 5 1 * 1

6 * 1
6 344111 1 23 3 33<-2 35 3 3

7 4 1 1 1<-85 1 1 841 1 1
51233 61233<-8233

5 2 3 3 3 3<-4 5 3 3 24333
11 1 1 1<-12 2 1
7511<-861
6233 121 1 1
5333<-933 7233<-1033

4 3533<-573 6333<-853
1121<-123
76 1<-87 13 1 1

3 653 753<-97
2 77 141
1 15

Stem 14 Stem 15

9 2411*1
.- --

6 1 1 * 1<-8 1 * 1
8 5 1 1 * 1<-62 * 1 12344111

6 1 * 1<-8 * 1 7 1 * 1<-9 * 1
5 2 * 1<-64 4 1 1 1 3344 1 1 1<-45 1233

7 2344111 1 124333
7*1<-104111
544 1 1 1<-8 1 233 3 5 1 2 3 6 2 3 3

6 124333 224333
94111<-10511
7 1 2 3 3<-9 23 3 36233

5 3 4 3 3 3<-4 7 3 3 35333...4653
14 1 1 1<-16 1 1

13 1 11<-142 1 8333
9511<-1061 5 10 1 1<-6 11 1

4 7333<-953 3653<-477
1411<-161
1321<-143 1511<-171

3 961<-107 1133
15 1<-17

--'----

2 133
1

Stem 16 Stem 17
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11 1 1 * * 1
2**1

10 1 * * 1 1 1 123441 1 1....222344 1 11
441 1 * 1

3 4 1 1 * 1....4 5 1 * 1 212344111....42344111
9 1 12344 1 1 l ....a 11 * 1 122344111....24344111

I-- -7 1 1 * l ....a 2 * 1 361 * 1....47 * 1
35 1 * 1...46 * 1 3 2 3 4 4 1 1 1...6 3 4 4 1 1 1
223441 1 1...9 1 * 1 2 1 1 24333...4 1 24333

8 11124333...2224333 12 124333...2324333
72*1"'844111
4344111"'10*1
36 * 1...484 1 1 1 5 3 44 1 1 1...6 5 1 2 3 3
2 1 24333...4 24333 3 5 4 4 1 1 1...4 7 1 2 3 3

7 1 224333"'23 6 2 3 3 3 1 24333...5 24333
7 4 4 1 1 1...12 4 1 1 1
3 6 1 2 3 3...4 7 2 3 3

6 3 24333e-5 6 2 3 3 5 5 1 2 3 3....6 6 2 3 3
11 4 1 1 1...125 1 1
91233.... 16111
5 10 1 1 1....6 11 1 1
45333

5 36333...4753 10 1 2 3 3.... 12 2 3 3
1511 1.... 162-1 - --
11511.... 1261
10233.... 1711 11 233.... 1433
9333 10333.... 1253

4 5733 5653....677
152 1+-163
1233.... 181 1333.... 173
1161.... 127 1153.... 137

3 1053 577
153.... 19

2 117
..

1

Stem 18 Stem 19



224

211**1<-41·*1
12 111**1<-22**1 121**1<-23**1

21**1<-4**1 31·*1<-5**1
11 12**1<-24411*1 12112344111<-2312344111

3**1<-6411*1
2112344111<-412344111

10 1212344111<-232344111 3112344111<-422344111
5411*1<-651*1
3611*1<-471*1
312344111<-52344111

9 1 2 1 1 24333 +- 2 3 1 24333 322344111<-44344111
911*1+-102*1 10 1 1 * 1 <- 12 1 • 1
551*1<-66*1 4 1 1 24333 +- 8 34 4 1 1 1

8 3 1 1 24333 +- 4 2 24333 34344111+-4744111

10 1 • 1 +- 12 * 1 11 1 * 1 +- 13 • 1
9 2 • 1 <- 10 4 4 1 1 1 7344111+-851233
56*1+-684111 5 1 24333 <- 11 4 4 1 1 1

7 3 2 24333 +- 4 3 6 2 3 3 1245333+-247333
11 * i +- 14""411-1-------- ----------_...

9 4 4 1 1 1 <- 12 1 2 3 3
5 8 4 1 1 1 <- 6 12 1 1 1 751233+-86233
336233<-48333 6 24333 <- 13 1 2 3 3

6 245333 345333+-45733
13 4 1 1 1 <- 14 5 1 1
11 1 2 3 3 +- 13 2 3 3 76233 +- 14233

5 47333 35733
17 1 1 1 <- 18 2 1
135 1 1 +- 146 1 18 1 1 1 <- 20 1 1
11 3 3 3 <- 13 5 3 12 3 3 3 +- 16 3 3

4 6653 7653<-877-- Itrn-..:z01 19 1 1 +- 21 1
172 1 +- 183 1533<- 193

3 136 1 +- 147 777
2 19 1 +- 21
1

Stem 20 Stem 21
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13 1211··1<-231··1
12 311··1<-42··1 4 1 1 • • 1
11 32··1<-44411·1 51··1
10 34411·1 6 •• 1

8411·1
7411·1<-851·1 612344111<-82344111

9 5 1 234 4 1 1 1 241 124333

11 1 1 • 1 <- 12 2 • 1 12 1 1 • 1
751·1<-86·1 72344111<-10344111
62344111 6 1 1 24333 <- 8 1 24333

8 5 1 1 24333 <- 6 2 24333 1 2 2 45333 <- 2 4 45333------
11 2 • 1 <- 12 4 4 1 1 1 13 1 • 1
76·1<-884111 9 3 44 1 1 1 <- 105 1 2 3 3
6 1 24333 <- 8 24333 7 1 24333 <- 9 24333
5 2 24333 <- 6 3 6 2 3 3 5744111<-691233

7 22 45333 <- 14 • 1 3245333<-447333
9 5 1 2 3 3 +- 10 62 3 3

7 8 4 1 II+- 8 12 1 1 1 59 1233 +- 6 10233
724333+-96233 545333+-65733
536233+-68333 3 4 7 3 3 3 +- 4 6653

6 4 45333 +- 16 4 1 1 1 235733
14 1 2 3 3 <- 16233
5 10233 +- 6 1233

15 4 1 1 1 +- 16 5 1 1 59333 +- 6 10 53
7 12 1 1 1 <- 8 13 1 1 5 5 7 3 3 +- 10 6 5 3

5 5 8 3 3 3 <- 20 1 1 1 36653- 15 1833
19 1 II+- 20 2 1 14333 e- 1653
15 5 1 1 +- 166 1 9653 <- 1077
13 3 3 3 +- 17 3 3 7 141 1 <- 8 15 1
8653 +- 21 1 1 6 11 3 3 +- 8 13 3
7 13 II+- 8 14 1 5 105 3 +- 6 11 7

4 3577 4577
192 1 <- 203
15 6 1 +- 167 1553<-177
1453 +- 22 1 977 +- 21 3

3 7 14 1 +- 8 15 7 133 <- 9 15
2 157 +- 23

----

I

Stem 22 Stem 23
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13 2411·"'·1
611"'·1 ... 81"''''1

12 511"''''1 ... 62··1 1234411·1 -.
61··1 ... 8"'·1 71·"'1 ... 9··1
52·"'1 ... 64411"'1 334411·1 ... 4512344111

11 234411"'1 11 • 24333

7 • • 1 ... 10 4 1 1 • 1
54411·1 ... 812344111 3512344111 ... 462344111

10 1 '" 24333 2· 24333

9 4 11 '" 1 ... 105 1 • 1
712344111 ... 92344111 362344111

9 3 4 1 1 24333 ... 4 5 1 24333 1 2 2 2 45333 ... 2 4 2 45333

13 1 1 • 1 ... 142 '" 1 14 1 1 • 1 ... 16 1 • 1
9 5 1 • 1 ... 10 6 • 1 81 124333
7 1 1 24333 ... 8 2 24333 5 10 1 • 1 ... 6 11 • 1
3 5 1 24333 ... 4 6 24333 3 6 1 24333 ... 4 7 24333

a 2 2 2 45333 ... 9 1 :24333 3 2 2 45333 ... 4 4 45333

14 1 '" 1 ... 16 '" 1 15 1 • 1 ... 17'" 1
13 2 '" 1 ... 14 4 4 1 1 1
96 '" 1 ... 1084 1 1 1 11 3 4 4 1 1 1 ... 12 5 1 2 3 3
7224333 ... 836233 5944111 ... 6111233
4245333 ... 1024,133 5 2 45333 ... 6 4 7 3 3 3
3624333 ... 476233 3 4 45333 ... 4 5 8 3 3 3

7 1 2 35733 ... 2 3 6653 2 2 35733 ... 8 45333

15 • 1 ... 18 4 1 1 1 11 5 1 2 3 3 ... 12 6 2 3 3
13 44 1 1 1 ... 16 1 2 3 3 7 9 1 2 3 3 ... 8 10 2 3 3
9 8 4 1 1 1 ... 10 12 1 1 1 745333 ... 85733
736233 ... 88333 5 4 7 3 3 3 ... 6 6653
645333 ... 116233 4 35733 ... 9 8 3 3 3
5 10 1 2 33 ... 6 11233 358333 ... 48653

6 3 35733 ... 5 6653 123577 ... 89333
I-- 1741 il-;::-185 1-1-'-------- -- --

15 1233'" 17233
9 12 1 1 1 ... 10 13 1 1
7 14 1 1 1 ... 8 15 1 1 7 10233 ... 8 1233
7 8 3 3 3 ... 16 3 3 3 7 9 3 33 ... 8 10 5 3
69333 ... 8113:1: 7 5 7 3 3 ... 12 6 5 3
5 103 3 3 ... 6 11 5 3 33577 ... 17333

5 23577 24577 ... 91133
21 1 1 1 ... 22 2-1 2211 -c;:-2411--
175 1 1 ... 186 1 11653 ... 1277
15333 ... 1753 71233 ... 8153
9 13 1 1 ... 10 14 1 71053 ... 8117
71133 ... 9 133 6577 ... 1853

4 5577 ... 1933 4777 ... 10 133
2211 ... 241
2121'" 223 2311 ... 251
1761 ... 187 1177 ... 197

3 9 14 1 ... 10 15 7 11 7 ... 11 15
2 231 ... 25 --
1

Stem 24 Stem 25
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15 1 1 • 1.-.16 2 * 1
11 5 1 * 1.-.12 6 * 1 11 2 3 44 1 1 1'-'14344 1 1 1
102344111.-.171*1 10 1 1 24333.... 12 1 24333
9 1 1 24333e- 10 2 24333 5 2 2 45333....6 4 45333
5 5 1 24333....6 6 24333 3 4 2 45333'-'4 6 45333
42245333 2 2 2 35733.... 8 2 45333

8 1 2 2 35733....2 4 35733 12335733....2355733---
152*1...1644111
12 3 4 4 1 1 1.... 18 • 1
11 6 • 1.... 12 8 4 1 1 1 133441 1 1....1451233
10 1 24333.... 1224333 11 1 24333.... 13 24333
9224333.... 1036233 7 2 45333 .... 8 4 7 3 3 3
6245333 5 445333 ....6 5 8 3 3 3
5 6 24333e-6 7 6 2 3 3 4 2 35733.... 10 45333
3 2 35733....4 3 6653 3 6 45333....4 7 8 3 3 3
2 3 35733 ....4 5 5 7 33 2 123577....423577

7 1 1 23577....224577 1 2 2 3 5 7 7 ....2 3 4 5 7 7
1544 1 11....204 1 11
11 8 4 1 1 1e- 12 12 1 1 1
11 24333.... 13 6 2 3 3 1351233.-.146233
936233.... 108333 945333 .... 105733
5 7 6 2 3 3....6 12 3 3 3 7 47 3 3 3 ....8 6653
535733....95733 635733.... 118333
3 5 5 7 3 3.... 5 8 6 5 3 5 5 8 3 3 3....6 8 6 5 3
336653 3 6 9 3 3 3 ....4 7 11 3 3
2 2 35 7 7.-.4 4 5 7 7 3 23 5 7 7 ....5 45 7 7

6 1 2 4 5 7 7....2 4 7 7 7 2 33 5 77.-.4 5 5 7 7
1941 1 1....205 1 1

--f--.- --

171233....24111
11 12 1 1 1.... 12 13 1 1 18 1 2 3 3 ....20 2 3 3
6 11 33 3....a 133 3 9 93 3 3.-.10 10 5 3
43577....8577 76653·-14653
3 6 11 3 3.... 4 7 13 3 53577....9577

5 34577e-6777 35577....5977
23 11 1....242 1
19511....2061
18233....2511 19233....2233
11 13 1 1<-12 14 1 18333....2053
7 1333....9153 13653.... 1477
7577<-1377 10 11 3 3.... 12 13 3

4 5777....9117 91053.... 10 11 7
2321 ...243
2033...261 2133...253
1961...207 1953<-217

3 11141.... 1215 11133...1315
2 233....27
1

Stem 26 (flltratlons s; 8) Stem 27 (filtrations ;::;: 8)
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15 1 1 • • • 1
2 • • • 1

14
1 • • • 1

4411··1
3 4 1 1 • • 1 5 1 • • 1 2 1 2 3 4 4 1 1 • 1 2 3 4 4 1 1 • 1

13 1 1 2 3 4 4 1 1 • 1e-a 1 1 • • 1 1 223441 1 • 4 3 4 4 1 1 • 1

71 1 • • 1...82 • • 1 36 1 • • 1....47 • • 1
351 •• 6· • 1 3 2 3 4 4 1 1 • 1....6 3 4 4 1 1 • 1
223 44 1 1 • 1...9 1 • • 1 2 1 1 • 24333 ....4 1 • 24333

12 1 1 1 • 2 • 24333 1 2 1 • 24333...2 3 • 24333
72 .... 1....8 4 4 1 1 • 1

36 • • 1....48 4 1 1 • 1 5 3 4 4 1 1 • 1....6 5 1 2 3 4 4 1 1 1
2 1 • 24333.... 4 .. 24333 354411·1...4712344111

11 1 2 • 24333....2 3 62 3 4 4 1 1 1 3 1 • • 24;333
7 4 4 1 1 • 1.... 12 4 1 1 • 1
3612344111...472344111 5512344111...662344111

10 3 • 24333....5 6 2 3 4 4 1 1 1 1 2 2 2 2 45333....2 42 2 45333
11411 .. 1.... 1251·1
9 1 2 34 4 1 1 1.... 16 1 1 • 1
51011 ·1....6111· 1
3 6 1 1 24333....4 7 1 24333 10123441 11<-1223441 11

9 222245333 3 2 2 2 45333...4 4 2 45333

Stem 26 (filtrations 9) Stem 27 (filtrations 9)
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i91·1....21·1
18 1 • 1....20 • 1 153441 11....1651233
17 2 • 1.... 18 4 4 1 1 1 13 1 24333.... 19 4 4 1 1 1
136·1.... 1484111 9245333 .... 1047333
11 2 24333.... 12 3 6 2 3 3 7 4 45333....8 5 8 3 3 3
5 2 35733....6 3 6653 6235733
3 4 35733....4 7 5 7 3 3 5 6 45333....6 7 8 3 3 3
3 1 23 577....4245 77 3 5 35733....5 7 5 7 3 3
2 3 3 6653....8 35733 3 3 3 6653....9 35733

7 1 2 3 3 577....2 3 5 5 77 1243577....236577
155 1 2 3 3 .... 16 6 23 3

19 • 1....224 1 1 1 1424333....21 1 233
17 44 1 1 1....20 1 2 3 3 1145333.... 125733
13841 11.... 141211 1 947333.... 106653
11 3 6 2 3 3.... 12 8 3 3 3 7 5 8 3 3 3 ....8 8 6 5 3
7 35733....9 6653 5 7 8 3 3 3 ....8 13 3 3 3
5 3 6653.... 11 5 7 3 3 523577.... 138333
3 3 3 5 7 7.... 5 5 5 7 7 4 33 5 7 7....8 35 7 7
3 2 4 5 7 7.... 4 4 77 7 3 6 11 3 3 3 ....47 133 3

6 2 4 3 5 7 7....4 6 5 7 7 3 43 5 77.... 4 7 5 7 7
2141 1 1....2251 1
19 1233....21233 1562 33....222 3 3
13 12 1 1 1.... 14 13 1 1 11 9 3 33.... 12 10 53
109333.... 12 11 33 7 13 3 3 3 ....8 14 5 3
7 12 3 3 3....8 153 3 7 8 6 5 3....9 15 3 3
6 3 5 7 7.... 10 5 7 7 73577.... 11577
36577....6977 64577.... 16653

5 3 4 7 7 7 ....47 11 7 3 5 7 7 7.... 5 7 11 7
26 1 1 1....28 11

25111....2621 20333....2433
21511 ....22 61 15653.... 1677
19333....2153 11 10 53.... 12 11 7
13 13 1 1.... 14 14 1 91811..·10191
11 11 3 3.... 13 13 3 8777....2253

4 7777.... 11117 71453....8157
26 fl ....28 1
2521 ....263 2711....29 1
2161 ....227 2333....27 3

3 13141.... 14 15 1577....237
2

- --
27 1....29

1

Stem 28 (filtrations s 8) Stem 29 (filtrations s 8)
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2 1 1 * * * 1<--4 1 * * * 1
16 1 1 1 * * * 1<--22 * * * 1 12 1 * * * 1<--23 * * * 1

2 1 * * * 1<--4 * * * 1 3 1 * * * 1<-5 * * * 1
15 12* * * 1...24- 4- 1 1 * * 1 12 1 12344 1 1 * 1<-23 12344- 1 1 * 1

3 * * * 1...641 1 * * 1
211234411*1<-41234411*1

14 12 1 2344 1 1 * 1<-232344 1 1 * 1 3 1 1 2 3 4 4 1 1 * 1<-4 2 2 3 4- 4 1 1 * 1
5 4 1 1 * * 1<-6 5 1 * * 1
3 6 1 1 * * 1<--4 7 1 * * 1
3 12344 1 1 * 1...523441 1 * 1

13 1 2 1 1 * 24333<-2 3 1 * 24333 32234411*1...4434411*1
f-

911**1<-102**1 10 1 1 * * 1<-12 1 * * 1
551**1...66**1 4- 1 1 * 24333<-8 3 4 4 1 1 * 1

12 3 1 1 * 24333<-4 2 * 24333 3434411*1<-474411*1
10 1 * *1"'12 * * 1 11 1 * * 1<-13 * * 1
92**1<-104411*1 73 44 1 1 * 1...85 1 2 344 1 1 1
56 * * 1...684 1 1 * 1 5 1 * 24333...11 4 4 1 1 * 1

11 3 2 * 24333<-4 3 6 23 4 4 1 1 1 1 2...2 45333<-2 422245333
r-- -:---_.._._----_. __. --11**1...14411*1

9 4 4 1 1 * 1<-12 1 2 3 4 4 1 1 1
5 8 4 1 1 * 1<-6 12 1 1 * 1 75 123441 1 1<-862344- 1 1 1
3 3 6 2 3 4 4 1 1 1<-48 1 1 24333 6 * 24333...13 1 2 3 4 4 1 1 1

10 2... 245333 3 2..2 45333...4 42 2 45333
f- _.._--

13411*1<-1451 * 1
11 1 2 3 4 4 1 1 1<-13 2 3 4 4 1 1 1 762 344 1 1 1...142344 1 1 1
422245333 34 2 2 45333<-4 6 2 45333

9 1 22 2 35733<-2 42 35733 2..235733
1711*1...182*1
1351*1<--146*1
11 1 1 24333<--12224333 18 1 1 * 1...20 1 * 1
62245333 12 1 1 24333<-16 3 4 4 1 1 1
3 2 2 35733"'4 4 35733 36245333

8 1 2 1 2 35 7 7<--2 3 23 5 77 1 2 3 3 6653<-4 5 35733-
Stem 28 (filtrations 9) Stem 29 (filtrations 9)
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2011 •
15 2 3 4 4 1 1 1 <- 18 3 4 4 1 1
14 1 1 24333 <- 16 124333

19 1 1 • 1 <- 202 • 1 7 14 1 • 1 <- 8 15 • 1
15 5 1 • 1 <- 16 6 • 1 5 10 1 24333 <- 6 11 24333
13 1 1 24333 <- 14224333 56245333
7 13 1 • 1 3 2 3 3 6653 <- 4 7 35733
3 4 2 35733 <- 4 6 35733 2 3 3 3 6653 <- 4 5 3 6653

8 2 2 3 3 6653 <- 8 2 35733 12333577<-2353577

192 • 1 .... 20 4 4 1 1 1 21 1 • 1
156 • 1 .... 16 8 4 1 1 1 17 3 4 4 1 1 1 .... 18 5 1 2 3 3
14 1 24333 <- 1624333
13224333 .... 1436233 15 1 24333 <- 1724333
10245333 11 2 45333 <- 12 4 7 3 3 3
7 2 35733 e- 8 3 6653 7 13 4 4 1 1 1 <- 8 15 1 2 3 3
4336653 ... 1035733 5 3 3 6653 .... 8 2 3 5 7 7
3 6 35733 .... 4 7 6653 3 5 3 6653 .... 5 7 6653

7 2333577 .... 453577 2433577 .... 463577

22 ·1
15 8 4 1 1 1 ... 16 12 1 1 1 175 1 233 .... 186233
1524333 <- 176233 13 45333 <- 145733
13 3 6 2 3 3 .... 14 8 3 3 3 11 4 7 3 3 3 .... 12 6653
1245333 9 5 8 3 3 3 ... 10 8 6 5 3
7 14 1 23 3 .... 8 15233 7 7 83 3 3 .... 8 15 3 3 3
7 3 6653 ... 11 6653 723577 ... 94577
623577 ... 84577 633577<-85577
533577<-66577 363577<-67577

6 353577<-57577 235777<-103577
23 4 1 1 1 <- 24 5 1 1
15 12 1 1 1 <- 16 13 1 1
129333 2441 1 1
9 18 1 1 1 <- 10 19 1 1 22 1 2 3 3 <- 24 2 3 3
7 143 33 e- 8 15 5 3 1393 3 3 <- 14 10 5 3
7 4577 ... 10 777 13 57 3 3 <- 18 6 5 3
65577 .... 8977 98653 <- 10 145 3
56577<-61177 93577

5 4 5 7 7 7 <- 12 5 7 7 75577<-997
27111<-2821 28 1 1 1
23 5 1 1 <- 24 6 1 23 2 3 3 <- 26 3 3
21 3 3 3 <- 25 3 3 22 3 3 3 <- 24 5 3
15 13 1 1 <- 16 14 1 17 6 5 3 <- 18 7 7
13 11 33 14 11 33 <- 16 13 3
9 777 <- 17'( '( 13 10 5 3 <- 14 11 7

4 7977<- 9 157 9 1453 <- 10 157
2721<-283 291 1
2361<-247 2353 <- 257
15 14 1 <- 16 15 15 13 3 <- 17 15

3 14133 13117
2 15 15 301
1 31

Stem 30 (filtrations ;;; 8) Stem 31 (filtrations ;;; 8)
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17 1211*··1--231*·*1
16 311·**1--42**·1 41 1 * * • 1
15 32·**1--44411**1 5 1 * * * 1
14 34411··1 6 * • * 1

8411**1
7411··1--851··1 61234411*1<-8234411·1

13 51234411*1 * *24333

11 1 1 * * 1 -- 12 2 • • 1 12 1 1 * • 1
751*·1--86*·1 72 3 44 1 1 * 1 -- 103 4 4 1 1 * 1
6234411·1 6 1 1 * 24333 <- 8 1 * 24333

12 5 1 1 * 24333 <- 6 2 • 24333 1 2.... 2 45333 <- 2 42..2 45333

11 2 • • 1 -- 12 4 4 1 1 * 1 13 1 * • 1
76**1<-88411·1 9344 1 1 • 1 <- 105 1 2344 1 1 1
6 1 • 24333 <- 8 • 24333 7 1 • 24333 <- 9 • 24333
52·24333--6362344111 574411·1--6912344111

11 2.... 245333 3 2... 2 45333 -- 4 4 2 2 2 45333

14 • * 1
7 8 4 1 1 * 1 ... 8 12 1 1 * 1 95 1 2344 1 1 1 <- 1062344 1 1 1
7 • 24333 <- 9 6 2 3 4 4 1 1 1 59 1 2344 1 1 1 <- 6 102344 1 1 1
5 3 6 2 3 4 4 1 1 1 <- 6 8 1 1 24333 3 4 2 2 2 45333 <- 4 6 2 2 45333
42..245333 5 2..2 45333 <- 6 4 2 2 45333

10 12..235733 <- 236245333 2... 235733
164 1 1 * 1

154 1 1 • 1 ... 165 1 • 1 14 1 23 4 4 1 1 1 -- 16 23 4 4 1 1 1
7 12 1 1 * 1 ... 8 13 1 * 1 5 10 23 4 4 1 1 1 ... 6 123 4 4 1 1 1
581124333 5 4 2 2 45333 <- 6 6 2 45333
3 2 2 2 35733 ... 4 4 2 35733 362245333

9 1 1 2 3 3 6653 -- 2 3 5 35733 1 2 2 3 3 6653 <- 2 4 3 3 6653

Stem 30 (filtrations 9) Stem 31 (filtrations 9)
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21 1 1 * 1 <- 222* 1 2211*1<-241*1
17 5 1 * 1 <- 18 6 * 1 7 12 3 4 4 1 1 1 <- 8 15 4 4 1 1 1
15 1 1 24333 <- 16 2 24333
9 13 1 * 1 <- 17 124333 76245333 <- 14245333
36235733 43336653<-8336653
33336653<-4523577 34336653<-4736653

8 12433577<-2363577 11235777+-2245777

22 1 * 1 <- 24 * 1
21 2 * 1 <- 22 4 4 1 1 1
17 6 * 1 <- 18 8 4 1 1 1
152 24333 <- 16 36 233 231*1<-25*1
12 2 45333 <- 18 24333 193441 1 1 <- 20 51233
9 2 35733 <- 10 3 6653 132 45333 <- 1447 3 33
6336653 10235733 <- 1645333
5 6 35733 <- 6 7 6653 7 3 3 6653 <- 11 3 6653
357833:3<-47B65:3 5536653
3523577<-464577 3623577<-474577
3433577<-473577 2235777<-445777

7 1235777<-833577 1245777<-247777
23 * 1 +-26 4 1 1 1
2144 1 1 1 <- 241233
17 8 4 1 1 1 <- 18 12 1 1 1 195 1 23 3 <- 206233
15 3 6 2 3 3 <- 16 8 3 3 3 15 45333 <- 16 5 7 3 3
1445333 <- 196233 13 4 7 3 3 3 <- 14 6653
11 35733 <- 13 6653 1235733 <- 17 8333
936653 9 2 3 5 77 <- 169 3 3 3
733577<-86577 5 10 9 3 3 3 <- 6 11 11 3 3
364577<-48777 365577<-47977

6 245777<-95577 345777<-58777
25 4 1 1 1 <- 26 5 1 1
23 1 2 3 3 <- 25 2 3 3
17 12 1 1 1 <- 18 13 1 1
15 8 3 3 3 <- 24 3 3 3 159333 <- 16 1053
149333 <- 16 11 33 15 5 7 3 3 <- 20 6 5 3
76577 <- 8 1177 113577
5 10 11 3 3 <- 6 11 13 3 104577<-171133

5 47777 f- 10977 57777<-91177
29 1 1 1 <- 30 2 1
25511<-2661
23333<-2553
17 13 1 1 <- 18 14 1 30111<-3211
15 11 33<- 17133 19653 <- 2077
13577 15 1053 <- 16 11 7
11 7 7 7 e- 1977 14577

4 7 11 7 7 <- 11 15 7 127 7 7 <- 18 13 3
30 1 1 e- 32 1
292 1 <- 303 3111<-331
256 1 <- 267 2733

3 17 14 1 <- 18 15 15 11 7 <- 19 15
31 1 <- 33

2 293
1

Stem 32 (filtrations 8) Stem 33 (filtrations 8)
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17 2411···1
611···1 .... 81···1

16 511···1 .... 62···1 1234411··1

61···1 .... 8···1 71···1 .... 9···1
52···1 .... 64411··1 334411··1 .... 451234411·1

15 234411··1 1 1 • • 24333

7 • • • 1 .... 104 1 1 • • 1
54411··1 .... 81234411·1 351234411·1 .... 46234411·1

14 1 • • 24333 2 • • 24333
94 1 1 • • 1 .... 105 1 • • 1
71234411·1 e- 9234411·1 36234411·1

13 3 4 1 1 • 24333 .... 4 5 1 • 24333 1 2.....2 45333 .... 2 4 2... 2 45333

13 1 1 • • 1 .... 14 2 • • 1 14 1 1 • • 1 .... 16 1 • • 1
951··1 .... 106··1 8 1 1 • 24333
7 1 1 • 24333 .... 8 2 • 24333 5101··1 .... 611··1
3 5 1 • 24333 .... 4 6 • 24333 3 6 1 • 24333 .... 4 7 • 24333

12 2.....245333 .... 9 1 • 24333 3 2.... 2 45333 .... 4 4 2..2 45333

14 1 • • 1 .... 16 • • 1
132 • • 1 .... 1444 1 1 • 1 15 1 • • 1 +- 17 • • 1
96 • • 1 .... 108 4 1 1 • 1 11 3 4 4 1 1 • 1 .... 125 1 2344 1 1 1
7 2 • 24333 .... 8 3 6 2 3 4 4 1 1 1 594411·1 .... 61112344111
42... 245333 +- 10 • 24333 52... 245333 .... 6 422245333
3 6 • 24333 .... 4 7 6 2 3 4 4 1 1 1 3 4 2..2 45333 .... 4 5 8 1 1 24333

11 1 2...2 35733 .... 2 3 6 2 2 45333 2 ....2 35733 .... 8 2 ..2 45333

15 • • 1 .... 18 4 1 1 • 1 11 5 1 2 3 4 4 1 1 1 .... 12 6 2 3 4 4 1 1 1
13 4 4 1 1 • 1 .... 16 1 2 3 4 4 1 1 1 7 9 1 2 344 1 1 1 .... 8 102344 1 1 1
9 8 4 1 1 • 1 .... 10 12 1 1 • 1 72..245333 .... 842245333
7 3 6 2 3 4 4 1 1 1 .... 8 8 1 1 24333 5 4 2 2 2 45333 .... 6 6 2 2 45333
6 2..2 45333.... 11 6 2 3 4 4 1 1 1 4 2..2 35733 .... 9 8 1 1 24333
5 10 1 23 4 4 1 1 1 .... 6 11 2 3 44 1 1 1 3 58 1 1 24333 .... 47 13 1 • 1

10 3 2..2 35733 .... 4 3 6 2 45333 1 2 2 2 3 3 6653 .... 2 3 6 2 35733

174 1 1 • 1 .... 18 51 • 1
1512344111 .... 172344111
9 12 1 1 • 1 e- 10 13 1 • 1
7 14 1 1 • 1 .... 8 15 1 • 1
78 1 124333 .... 16 1 1 24333
5 10 1 124333 .... 6 11 124333 7 10 2 3 4 4 1 1 1 .... 8 12 3 4 4 1 1 1
3 3 6 2 45333 .... 4 6 2 35733 7 4 2 2 45333 .... 8 6 2 45333
222336653 5 62 2 45333 .... 11 13 1 • 1

9 1 2 3 3 3 6653 .... 2 3 5 3 6653 3 2 2 3 3 6653 .... 4 4 3 3 6653

Stem 32 (filtrations 9) Stem 33 (filtrations 9)
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23 1 1 .. 1<-242" 1
195 1 .. 1<-206" 1
18 2 3 44 1 1 1<-25 1 .. 1 192344 1 11<-223441 1 1
17 1 1 24333<-18 2 24333 18 1 1 24333<-20 1 24333
56235733 9 6 2 45333<-16 2 45333
3 5 3 3 6653<-4 7 2 3 5 7 7 5 10 2 45333<-6 12 45333
2 1 2 3 5 7 7 7<-4 2 3 5 7 77 36336653

8 1 22 3 57 7 7<-2 3 4 5 7 77 3 1 2 3 57 7 7<-4 2 4 5 7 7 7

232 *1<-2444111 213441 1 1<-2251233
20344 1 1 1<-26 .. 1 19 1 24333<-21 24333
196* 1<-20841 1 1 15 2 45333<-16 4 7 3 3 3
18124333<-2024333 122 35733<-18 45333
17 2 24333.... 18 3 6 2 3 3 91544111<-10171233
11 2 35733<-12 3 6653 9 3 3 6653<-12 2 3 5 7 7
5523577<-66457 7 6523577
3 63 3 57 7<-475 57 7 5 7 3 6653<-6 12 9 3 3 3

7 3235 777<-545777 3245777....447 777
234 4 1 1 1<-28 4 1 1 1
198411 1<-20121 1 1 215 1 233<-226233
1924333<-216233 17 45333<-18 5 73 3
17 3 6 2 3 3<-18 8 3 3 3 15 4 7 3 3 3.... 16 6653
1335733.... 17 5 7 3 3 1435733.... 198333
1023577<-124577 1123577<-134577
573577 9 17 1 2 3 3<-10 18 2 3 3

6 564577<-687 7 7 3 4 7 7 7 7<-4 7 11 7 7
26 1 2 3 3<-28 2 3 3

274 1 1 1<-285 1 1 179333<-181053
25 1 2 3 3.... 32 1 1 1 156653<-2265 3
19 12 1 1 1<-20 13 1 1 133577<-17577
123577.... 16577 9 18 2 3 3<-10 20 33

5 114577<-14777 59777
31 1 1 1<-322 1
27511....2861 27233<-3033
26233.... 33 11 26333<-2853
25333 21653<-2277
1913 1 1<-20141 18 11 3 3 .... 20 13 3
15577<-2177 171053<-18117

4 13777.... 17 11 7 11 22 1 1.... 12 23 1
3121<-323
2833<-341
2761<-287 2933<-333
2653 2753<-297

3 1914 1<-20 15 19133<-2115
313<-35

2 277
1

Stem 34 (filtrations 8) Stem 35 (filtrations 8)
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19 1 1 • • • • 1
2 •••• 1

18
1 • • • • 1

4411···1

3 4 1 1 • • • 1....4 5 1 • • • 1 2 123441 1 • • 2 3441 1 • • 1
17 11234411··1....811···1

7 1 1 • • • 1....82 • • • 1
361 ••• 7 ••• 1

3 5 1 • • • 1....46 • • • 1 3 2 3 4 4 1 1 • • 1 3 44 1 1 • • 1
22344 1 1 • • 1 1 • • • 1 2 1 1 • • 24333.... 4 1 • • 24333

16 1 1 1 • • 24333....2 2 • • 24333 12 1 • • 24333....2 3 • • 24333

7 2 • • • 1....8 4 4 1 1 • • 1
434411··1....10···1

36 • • • 1....484 1 1 • • 1 5 3 44 1 1 • • 1....6 5 1 2 3 4 4 1 1 • 1
2 1 • • * • 24333 354411·*1 ....471234411*1

15 1 2 • • 3 6 2 3 4 4 1 1 * 1 3 1 • • • • 24333

7 4 4 1 1 • • 1.... 12 4 1 1 • • 1
361234411·1....47234411·1 5 5 1 2 3 44 1 1 • 1 6 2 3 4 4 1 1 • 1

14 3 * * 24333 .... 5 6 2 3 4 4 1 1 • 1 1 2......2 45333.... 2 4 2.... 2 45333

11 4 1 1 • • 1.... 12 5 1 • • 1
9 1 2 3 4 4 1 1 • 1d6 1 1 • • 1
5 10 1 1 • • 1....6 11 1 * * 1
3 6 1 1 • 24333....4 7 1 • 24333 10123441 1 * Id2 2 3 441 1 * 1

13 2......245333 3 2.....2 45333....4 4 2... 2 45333

15 1 1 • • 1.... 162 • • 1
11 5 1 • • 1.... 12 6 • • 1
10234411·1.... 171··1 11 2344 1 1 • 1.... 14344 1 1 • 1
9 11 • 102 • 24333 1011 • 24333.... 121 • 24333
5 5 1 • 6 • 24333 5 2 .... 2 45333e-6 4 2..2 45333
42.... 245333 342... 245333....462..245333

12 12.... 235733....242..235733 2..... 2 35733+-8 2... 2 45333

152 • * 1.... 16 441 1 * 1
12 3 4 4 1 1 • 1.... 18 • • 1 13344 1 1 • 1.... 145 123441 1 1
11 6 * • 1.... 1284 1 1 • 1 11 1 • 24333+-13 • 24333
101 • 24333.... 12· 24333 7 2 ...2 45333+-84 2 2 2 45333
9 2 • 24333+- 10 3 6 2 3 4 4 1 1 1 5 4 2..2 5 8 1 1 24333
62...245333 4 2... 235733+-10 2 ..2 45333
56 • 24333+-6 7 6 2344 1 1 1 3 6 2..2 45333+-4 7 8 1 1 24333

11 3 2... 2 35733....4 3 62 2 45333 1 2 ..2 3 3 6653+-2 3 5 6 2 45333

1544 1 1 • 1....204 1 1 • 1
11 8 4 1 1 • 1.... 12 12 1 1 • 1
11 • 24333.... 13 6 2 3 4 4 1 1 1 13 5 1 2344 1 1 1+-1462344 1 1 1
9 3 6 2 3 4 4 III+- 10 8 1 1 24333 9 2 ..2 10 422 45333
5 7 6 2 3 4 4 1 1 1....6 12 1 1 24333 7 4 2 2 2 45333+-8 6 2 2 45333
5 2..2 35733+-6 3 6 2 45333 6 2 ..2 35733+-11 8 1 1 24333
3 3 6 2 2 45333....4 5 6 2 45333 5 5 8 1 1 24333+-6 7 13 1 • 1

10 2..2336653 3 2 2 2 3 36653.... 4 3 6 2 35733
18 1 2 3 4 4 1 1 1....20 2 3 4 4 1 1 1
9 4 2 2 45333.... 10 6 2 45333

19411· 1....2051· 1 7622 45333e- 13 13 1 • 1
17 1 2 3 4 4 1 1 1+-24 1 1 • 1 57 13 1 • 1.... 6 10245333
11 12 1 1 • 1.... 12 13 1 • 1 3 3 6 2 35733+-4 6 3 3 6653
5 3 6 2 45333....6 6 2 35733 243336653

9 356245333 1 2 1 2 3 5 7 7 7....2 3 23 5 7 7 7

Stem 34 (filtrations ;;; 9) Stem 35 {flltraticns k 9)
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21411 ·1...225 1·1
19123441 1 1<-21234411 1 15 6 23 4 4 1 1 1...22 2 3 4 4 1 1 1
13 12 1 1 • 1<-14 13 1 • 1 11 4 2 2 45333<-12 6 2 45333
7 12 1 1 24333....8 13 1 24333 77131 ·1<-810245333
7 3 6 2 45333....8 6 2 35733 59 131 • 1...612245333
5 5 6 2 45333<-11 6 2 45333 5 3 6 2 35733<-6 6 3 36653

9 3 4 3 3 3 6653"'4 5 5 3 6653 356235733

26 1 1 • 1...28 1 • 1
251 1 • 1...262 • 1 20 1 1 24333<-24 3 44 1 1 1
215 1 • 1<-226 • 1 9181·1<-1019·1
19 1 1 24333<-20224333 7 14 1 24333<-8 15 24333
7 13 124333...8 1424333 7 10 2 45333<-8 12 45333
7 6 2 35733<-14 2 35733 56336653

8 3 5 5 3 6653<-5 9 3 6653 47336653

27 1 • 1<-29 • 1
26 1 • 1<-28 • 1 23344 1 1 1<-245 1233
252 • 1<-2644 1 1 1 21 1 24333...27 4 4 1 1 1
216· 1<-22841 11 17245333...1847333
19224333...2036233 11336653...1735733
132 35733...14 3 6653 91744111 ...10191233
10336653...1635733 71245333

7 7 14 24333...8 15 6 2 3 3 3573577

27 • 1...304 1 1 1
2544111<-281233 23 5 1 2 3 3...24 6 2 3 3
2184111<-2212111 22 24333<-29 1233
193 6 23 3 ...20 8 3 3 3 19 45333...20 5 7 3 3
1535733...17 6653 1747333<-186653
13 3 6653"'19 5 7 3 3 1323577
9181233<-1019233 11171233"'1218233
764577....88777 7 12 9333<-8 13 11 33
593577 693577...163577

6 3 5 7 7 7 7 ...5 7 11 77 457777<-89777
29 4 1 1 1...30 5 1 1
27 1 2 3 3...29 2 3 3
21 12 1 1 1...22 13 1 1 23 6 2 3 3 ...30 2 3 3
189333<-20 11 33 199 33 3 .... 20 105 3
14 3 5 7 7 .... 18 5 7 7 15 3 57 7.... 19 5 77
11 22 1 1 1...12 23 1 1 144577
918333.... 10 1953 11 18 2 3 3...12 20 3 3
7 8 7 7 7...8 15 7 7 7 13 11 3 3...8 14 133

5 6 97 7 7.... 16 7 7 7 7 9 7 77....9 15 7 7
33 1 1 1...342 1 34 1 1 1...36 1 1
2951 1...3061 28333...3233
27333...2953 23653....2477
21 13 1 1"'22 14 1 19 10 5 3...20 11 7
19 11 33...21 133 11 20 3 3...12 23 3

4 15777...19117 7 14 13 3 .... 8 15 15
34 1 1...36 1
3321 ....343 35 1 1...37 1
2961 ...307 3133"'353

3 21 14 1...22 15 2377
2 351...37

1

Stem 36 (filtrations ;;; 9) Stem 37 (filtrations ;i; 9)
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2 1 1 • • • • 1E-4 1 • • • • 1
20 1 1 1 • • • • 1E-2 2 • • • • 1 1 2 1 • • • • 1E-2 3 • • • • 1

2 1 • • • • 1E-4 • • • • 1 3 1 • • • • 1E-5 • • • * 1
19 1 2 • • • • 1E-2 4 4 1 1 • • • 1 121 123441 1 • • 1E-23 12344 1 1 * • 1

3 • • • • 1E-64 1 1 • • • 1
2 1 1 2 3 4 4 1 1 • • 1<-4 1 2 3 4 4 1 1 * • 1

18 12 1234411 • • 1E-23 2 3 4 41 1 • * 1 3 1 1 2 3 4 4 1 1 * • 1<-42 2 3 4 4 1 1 • • 1

5 4 1 1 * * • 1E-65 1 * • * 1
3 6 1 1 • • • 1E-47 1 • • • 1
31234411··1<-5234411*·1

17 1 2 1 1 • * 24333E-2 3 1 • • 24333 3223441 1 • • 1<-443441 1 • • 1
911***1<-102··*1 1011·*·1E-121**·1

5 5 1 • • • 1<-6 6 • • • 1 4 1 1 * • 24333E-8 3 44 1 1 * * 1
16 3 1 1 • • 24333<-4 2 • • 24333 3 4 3 4 4 1 1 • * 1<-4 7 4 4 1 1 • • 1

10 1 • • * 1<-12 • • • 1 111··*1<-13··*1
9 2 • • • 1<-10 4 4 1 1 * • 1 7 3 4 4 1 1 • * 1<-8 5 1 2 3 4 4 1 1 • 1
5 6 • • * 1<-68 4 1 1 * * 1 5 1 * • 24333<-11 44 1 1 • • 1

15 3 2 • • 24333E-4 3 6 2 3 44 1 1 • 1 1 2....... 2 45333<-2 4 2..... 2 45333

11 • • • 1<-144 1 1 • • 1
9 4 4 1 1 • * 1<- 12 1 2 3 4 4 1 1 • 1
5 8 4 1 1 * • 1<-6 12 1 1 • • 1 751234411*1<-86234411 ·1
3362344 1 1 • 1<-48 1 1 • 24333 6 • • 24333<-13 1 2344 1 1 • 1

14 2.......245333 32......245333<-442.... 245333

134 1 1 * • 1<-14 5 1 • • 1
11 1 2 3 4 4 1 1 • 1<-13 2 3 4 4 1 1 • 1 76234411*1<-14234411·1
42.....245333 3 42.... 2 45333<-462... 245333

13 1 2..... 2 35733<-2 4 2... 2 35733 2 ......235733

17 1 1 • * 1<-182 • • 1 181 1 • • 1<-20 1 • • 1
13 5 1 * • 1<-146 • • 1 12 1 1 • 24333<-163 4 4 1 1 • 1
11 1 1 • 24333<-12 2 • 24333 7 2.... 2 45333<-8 4 2..2 45333
62.... 245333 362... 245333

12 3 2.... 2 35733<-4 4 2..2 35733 12...2336653<-24222336653
191*·1<-21**1

18 1 • • 1<-20 • • 1 153441 1 * 1<-165 123441 1 1
172 ··1<-184411·1 131 ·24333<-194411 *1
136· ·1<-148411·1 92...245333<-10422245333
11 2 * 24333<-12 3 6 2 3 4 4 1 1 1 7 42..2 45333<-8 5 8 1 1 24333
5 2... 2 35733<-6 3 6 2 2 45333 62... 235733
3 42..2 35733<-4 5 6 2 2 45333 5 62..2 45333E-6 78 1 1 24333

11 2 ... 2 3 3 6653<-8 2..2 35733 3 2..2 3 3 6653<-4 3 5 6 2 45333

19 • • 1<-22 4 1 1 • 1 155 1 23 4 4 1 1 1<-1662344 1 1 1
1744 1 1 • 1<-20 12344 1 1 1 14 • 24333<-21 1 2344 1 1 1
13 8 4 1 1 • 1<-14 12 1 1 * 1 11 2 ..2 45333<-124 2 245333
11 3 6 2 3 4 4 1 1 1<-12 8 1 1 24333 9422245333<-10 6 2245333
7 2..2 35733<-8 3 6 2 45333 7 58 1 1 24333<-87 13 1 • 1
5 3 6 2 2 45333<-6 5 6 2 45333 5 7 8 1 1 24333<-6 9 13 1 • 1
4 2 2 2 33 6653<-9 6 2 2 45333 5 22 233 6653<-6 3 6 2 35733
3 56 2 245333<-47 6 2 45333 3 3 5 6 2 45333<-4 5 6 2 35733

10 1243336653<-236336653 2243336653

Stern 36 (filtrations 10) Stern 37 (filtrations 10)
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272'"1<-2844111
236 '" 1<-2484 1 1 1
22 124333<-2424333
21 224333<-2236233 253 44 1 1 1<-265 1 233
18 2 45333<-30 '" 1 23 124333<-2524333
15235733<-1636653 19245333<-2047333
12 3 3 6653<-18 35733 13 3 3 6653<-16 2 3 57 7
91424333<-10156233 7 14 45333<-8 15 8 33 3
6 11 35733<-8 13 5 7 3 3 7 9 3 6653<-10 12 9 3 3 3
6936653 5 10 23 577<-6 11 4577
5 9 2 3 5 7 7<-6 10 4 5 7 7 5 5 7 3 5 7 7<-9 9 3 5 77
4 5 73 5 7 7<-8 93 5 7 7 3593577

7 2357777<-459777 2 4 5 7 7 7 7<-4 6 97 7 7

23841 11<-241211 1
23 24333<-256 2 3 3
2136233<-228333
20 45333<-324 1 1 1
1536653<-196653 25 5 1 2 3 3<-26 6 2 3 3
1423577<-164577 21 45333<-22 5 7 3 3
9156233<-1020333 19 47 3 3 3<-20 6653
8 129333 1523577<-174577
7 135733<-108777 9 12 933 3<-10 13 11 3 3
793577<-173577 7149333<-8151133
5 10 4 5 7 7<-6 12 7 7 7 6 11 3 5 7 7<-8 13 5 7 7

6 359777 3 6 9 7 7 7<-8 11 7 7 7

31 41 1 1<-325 1 1
23 12 1 1 1<-2413 11
21 8 3 3 3<-36 1 1 1
209333 30 1 2 3 3<-32 2 3 3
15 45 7 7<-18 77 7 21 9333<-22 1053
1019333<-122133 21 5733<-26653
9 8 777<-10 157 7 9131133<-1014133
7 14 11 33<-8 15 133 713577

5 6 11 7 7 7<-8 13 11 7 7 11 777<-9 13 11 7
35 1 1 1<-362 1
315 1 1<-326 1
29333<-3333 31233<-3433
24653<-371 1 30333<-3253
23 13 1 1<-24 14 1 25653<-2677
21 11 33 22 11 3 3<-24 133
17777 21 1053<-22 11 7
11 21 3 3<-13 23 3 20577

4 7 13 11 7<-9 15 15 914133<-10 1515
3521<-363
3161<-327 3153<-337
3053<-381 2577<-373
23141<-2415 23133<-2515

3 22133 2111 7
I--t-- -

317<-39
2 2315
1

Stem 38 (filtrations 7) Stem 39 (filtrations s 7)
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19 1 1 • • 1<--20 2 • • 1 1523 44 1 1 .. 1.... 18344 1 1 .. 1

15 5 1 • • 1.... 16 6 • • 1 14 1 1 • 24333t-l6 1 • 24333
13 11 • 24333.... 142 • 24333 9 2.... 2 45333.... 10 4 2..2 45333
82.... 245333.... 21 1 • • 1 7 14 1 • • 1....8 15 • • 1
7 13 1 • • 1....8 14 • • 1 5 10 1 • 24333....6 11 • 24333
3 4 2... 2 35733....4 6 2..2 3 5 7 3 3 562...245333

12 2.... 2 3 3 6653 ....82... 2 35733 3 2... 2 3 3 6653....4 4 2 2 2 33 6653

192· • 1....20441 1 • 1
156··1 .... 168411·1
14 1 • 24333.... 16 • 24333 1734411 • 1.... 18512344111
13 2 • 24333.... 14 3 6 2 34 4 1 1 1 15 1 • 24333.... 17 • 24333
102...245333....22 • • 1 11 2...245333.... 12422245333
7 14 • • 1.... 8 164 1 1 ... 1 942..245333.... 10581 124333
7 2... 2 35733....8 3 6 2 2 45333 7 1344 11 • 1....8 1512344 1 1 1
42..2336653.... 102..235733 5 2..2 3 3 6653.... 6 3 5 6 2 45333
362..235733....4762245333 3 4 2 2 2 3 3 6653....4 5 5 6 2 45333

11 12243336653....2356235733 2 2 24333 6653....8 2 2 2 3 3 6653

15 8 4 1 1 • 1.... 16 12 1 1 • 1 17 5 1 2 3 4 4 1 1 1.... 18 6 2 3 4 4 1 1 1
15 .. 24333e- 17 6 23 4 4 1 1 1 132..245333...1442245333
13362344111.... 1481124333 11 422245333.... 1262245333
122..2 45333...24 4 1 1 ... 1 958 1 124333.... 107 13 1 • 1
9 2 ..2 35733.... 10 3 6 2 45333 7 7 8 1 1 24333....8 9 13 1 .. 1
714123441 1 1e-81523441 1 1 7 2 2 2 3 3 6653e-8 3 6 2 35733

1a1

7 3 6 2 2 45333.... 8 56 2 45333 5 3 5 6 2 45333.... 6 56 2 35733
6 2 2 2 3 36653.... 11 6 2 245333 4 24333 6653 ....9 5 6 2 45333
5562245333....676245333 3556245333.... 476235733
3 24333 6653.... 4 36 3 3 6653 1 2 3 5 5 36653....2 3 6 5 2 3 5 7 7

23 4 1 1 • 1....245 1 • 1
15 12 1 1 • 1.... 16 13 1 • 1
13 8 1 1 24333....28 1 1 .. 1
91811·1 .... 10191·1 22 1 2 344 1 1 1.... 242 344 1 1 1
936245333.... 106235733 1342245333.... 146245333
7 14 1 1 24333...8 15 1 24333 97 13 1 .. 1.... 10 10245333
7 5 6 2 45333.... 13 6 2 45333 7 9 13 1 • 1.... 8 12 2 45333
5 7 62 45333....6 102 35733 7 3 6 2 3 5 7 3 3....8 6 3 3 6653
336336653.... 46523577 5 5 6 2 35733e- 11 6 2 3 5 7 3 3

9 235536653 247336653

27 1 1 • 1....282 .. 1
235 1 • 1.... 246 • 1
21 1 124333.... 22224333 23 2 3 4 4 1 1 1.... 26 3 4 4 1 1 1
15 13 1 .. 1....29 1 • 1 22 1124333....24 1 24333
9 13 1 24333.... 10 1424333 9 10 2 45333.... 10 12 45333
9 6 2 35733.... 16 2 3 5 7 3 3 7 122 45333...8 1445333
5 10 2 35733.... 6 123573 3 76336653.... 14336653
5 7 3 3 6653 .... 6 9 2 3 5 7 7 6553 6653.... 89 36653
55536653.... 9 1245333 23573577<-4 593577

8 36523577 1 2357777....23 59777
'------'----

Stem 38 (filtrations 8 to 12) Stem 39 (filtrations 8 to 12)
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21
20 3 1 1 • • • • 1<-4 2 • • • • 1 41 1 • • • • 1
19 32····1<-44411···1 51 • • • • 1
18 34411···1

6 • • • • 1
8411···1

7 4 1 1 • • • 1 5 1 • • • 1 6 1 2 3 4 4 1 1 • • 1 2 3 4 4 1 1 • • 1
17 51234411··1 241 1 • • 24333

1111···1....122···1 12 1 1 • • • 1
751···1...86···1 7234411··1...1034411··1
6234411··1 6 1 1 • • 1 • • 24333

16 5 1 1 • • 2 • • 24333 1 2........2 42......2 45333

11 2 • • • 1...12 4 4 1 1 • • 1 13 1 • • • 1
7 6 • • • 1 8 4 1 1 • • 1 9344 1 1 • • 1...105 1 2344 1 1 • 1
6 1 • • 24333...8 • • 24333 7 1 • • 24333...9 • • 24333
5 2 • • 24333---6 -3-62 -34 4 1 1 • 1 5 7 4 4 1 1 • • 1<-69 1 2 3 4 4 1 1 • 1

15 2........2 45333...14 • • • 1 32.......2 45333...4 42..... 2 45333

7 8 4 1 1 • • 1 12 1 1 • • 1 95 123441 1 • 1<-10 62344 1 1 • 1
7 • • 24333<-962344 1 1 • 1 5 9 1 2 3 4 4 1 1 • 1<-6 10 2 3 4 4 1 1 • 1
5 3 6 2 3 4 4 1 1 • 1<-68 1 1 • 24333 5 2......2 45333<-6 42.... 2 45333
42......245333<-16411 •• 1 3 4 2.....2 45333<-46 2.... 2 45333

14 1 2......2 35733...2 3 6 2...2 45333 2.......235733

14 12344 1 1 • 1<-162344 1 1 • 1
15 4 1 1 • • 1.. 16 5 1 • • 1 5 10 23 4 4 1 1 • 12344 1 1 • 1
7 12 1 1 • • 1...8 13 1 • • 1 5 4 2.... 2 45333.. 6 6 2...2 45333
58 1 1" 24333<-20 1 1 ... 1 362.... 245333

13 3 2 ..... 235733<-4 4 2 ...23 5 73 3 1 2.... 2 3 3 4 2..23 3 6653

Stem 38 {filtrations 13) Stem 39 (filtrations 13)
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30 1 • 1<-32 * 1
29 2 * 1<-304 4 1 1 1 311*1<-33*1
256 * 1<-26 B 4 1 1 1 27 344 1 1 1<-285 1 233
23 2 24333...24 3 6 2 3 3 21 2 45333<-22 4 7 3 3 3
20245333<-2624333 18 2 35733<-2445333
17 2 35733<-18 3 6653 15336653<-1936653
7 12 35733<-8 15 5 7 3 3 111245333
7 9 23 5 7 7<-8 10 4 5 7 7 91445333...10158333
6 573577<-1093 577 7 13 35733<-9 15 5 7 3 3
3693577<-8 11 3 {) 7 '7 '757 -357 7.... 11 7 7

7 3 4 57 7 7 7...4 7 9 7 7 7 33 59777<-6 6 97 7 7

31 * 1<-344 1 1 1 275 1233<-286233
29441 1 1...32 1233 23 45333....245'7 3 3
2584 1 1 1<-26 12 1 1 1 21 4? 3 3 3<-22 6653
23 3 6 2 3 3<-24 8 3 3 3 20 35733<-25 8 3 3 3
22 45333<-276 2 3 3 1723577<-249333
1935733<-216653 11 12 9 3 3 3<-12 13 11 3 3
1736653 9 15 83 3 3<-12 21 3 33
7 11 3 5 7 7<-8 145 77 7 12 3 5 7 7<-8 15 5 7 7
7 104577<-8 12777 659777<-10 135 7 7
6 1235 77<-9 135 77 56 9 77 7<-8 13 777

6 559777 3 6 11 7 7 7<-4 7 13 11 7

33 4 1 1 1<-34 5 1 1
31 1 2 3 3<-33 2 3 3 23 9 3 3 3<-24 1053
25 12 1 1 1<-26 13 1 1 23 5 7 3 3<-28 6 5 3
23 8 3 3 3<-32 3 3 3 19 3 5 7 7<-33 3 3 3
22 9 3 3 3<-24 11 3 3 18 4 5 7 7<-25 11 3 3
183577 1121333<-132333
11 20 3 3 3<-12 23 3 3 11131133<-1214133
714577 911777

5 7 12 7 7 7<-8 15 11 7 7 13777<-9 15 11 7
37 1 1 1<-382 1 38 1 1 1<-40 1 1
335 1 1<-346 1 27 6 53<-28 7 7
31333<-3353 23 1053<-24 11 7
25 13 1 1<-26 14 1 22 5 77<-345 3
23 11 3 3<-25 13 3 20777<-26 133
21577<-3533 13 26 1 1<-14 27 1
19777 11 14 133<-121515

4 11 1577 10 13 11 7
38 1 1<-40 1 39 1 1<-41 1
3721<-383 2777<-357
3361<-347 23 11 7<-27 15

3 25 14 1<-26 15 111515
2 39 1<-41
1

Stem 40 (filtrations ;i; 7) Stem 41 (filtrations ;i; 7)
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2111""1+-222""1
17 5 1 " " 1+-18 6 " " 1 22 1 1 " " 1+-24 1 " " 1
15 1 1 "24333+-162 " 24333 11 2.... 2 45333.... 12 42..245333
102.... 245333.... 171" 24333 7 12344 1 1 " 1....8 1544 1 1 " 1
9 13 1 " " 1+-10 14 " " 1 762...245333+-142...245333
362...235733 342..233 6653+-40222330053

12 1 2 224333 6653....2 4 24333 6653 2..2 4 3 3 3 6653+-8 2..2 3 3 6653

22 1 " " 1+-24 .. " 1 23 1 " " 1+-25 " " 1
21 2 " .. 1+-22 4 4 1 1 " 1 19344 1 1 " 1+-205 12344 11 1
17 6 " " 1+-18 8 4 1 1 " 1 132...245333+-14422245333
152 .. 24333+-16362344 1 1 1 11 42..2 45333+-12 5 8 1 1 24333
12 2... .4 5 3 3 3+-18 " 24333 102...235733+-162..245333
9 14 .... 1.... 10 16 4 1 1 .. 1 7 2..2 3 3 6653+-8 3 56 2 45333
9 2 ...2 35733+-10 3 62 2 45333 4 2 24333 6653....102223 :36653
62..2336653 3622233 6653+-4756245333
5 6 2..2 35733.... 6 7 62 2 45333 1 2235536653....2347336653

11 3 2 24333 6653+-4 3 5 6 2 35733 1124733-6653
23 .... 1+-26 4 1 1 .. 1
21441 1 .. 1+-24 1 23441 1 1
17 84 1 1 .. 1+-18 12 1 1 .. 1 195 1 2344 1 1 1+-2062344 1 1 1
15362344111+-1681124333 15 2..2 45333+-16 42245333
142..2 45333+-19 62 344 1 1 1 13 4 2 2 245333..-14 -6 245333
11 2..2 35733+-12 3 6 2 45333 12 2..2 35733+-17 8 1 1 24333
9 164 1 1 .. 1+-10 20 1 1 " 1 11 5 B 1 1 24333+-12 7 13 1 .. 1
9362245333+-1056245333 9222336653+-10:3 6235733
5 7 6 2 2 45333.-6 9 6 2 45333 7356245333.-856235733
5 24333 6653+-6 3 6 3 3 6653 6 24333 6653+-11 5 6 2 45333
3 3 5 6 2 35733<-4 5 6 3 3 6653 5 5 5 6 2 45333<-6 7 6 2 35733
2 2 3 5 5 3 6653'-4 4 7 3 3 6653 3 2 3 5 5 3 6653+-4 3 6 523 5 77

10 1247336653 2247336653

25 4 1 1 .. 1<-26 5 1 .. 1
23 12344 1 1 1+-252 3 44 1 1 1 15 4 2 2 45333+-166 2 45333
17 12 1 1 .. 1+-18 13 1 .. 1 1362245333+-19131" 1
15 8 1 1 24333...24 1 1 24333 11 7 13 1 .. 1...12 10 2 45333
1136245333...126235733 936235733+-106336653
5 9 6 2 45333<-6 12 2 35733 7 5 6 2 35733...13 6 2 35733
5 3 6 3 3 6653...6 6 5 2 3 5 7 7 5 7 6 2 35733<-6 10 3 3 6653
3 5 6 3 3 6653...4 7 12 45333 3 5 5 5 3 6653...4 6 9 3 6653
347336653e-85536653 3 3 6 5 2 3 5 7 7...5 7 12 45333

9 1 2 3 5 7 3 5 7 7.-2 3 5 9 3 5 7 7 1 2 4 5 7 3 5 7 7<-2 3 6 9 3 5 7 7

29 1 1 " 1<-302" 1
2551 .. 1....266 .. 1
23 1124333...24224333 30 1 1 "1+-321 .. 1
17 13 1 .. 1+-25 1 24333 156245333...22245333
7 10235733<-8 1235733 11 10 2 45333+-12 12 45333
7 5 53 6653<-9 9 3 6653 96336653...16336653
5 9 3 3 6653...6 11 2 3 5 7 7 5 10 3 3 6653<-8 1335733
56523577 4 3 5 7 3 57 7<-85 7 3 5 7 7
33573577...5593577 3 6 11 35733<-4 7 13 5 73 3
24573577+-4693577 36 9 3 6053<-4 -a t2i33 3 3

8 1 2 4 5 7 7 7 7...2 3 6 9777 34573577...4793577

Stem 40 (filtrations 8 to 12) Stem 41 {filtrations -8 to 12)
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21 2411····1

6 1 1 • • • • 1<-8 1 • • • • 1
20 5 1 1 • • • • 1<-6 2 • • • • 1 1234411···1

6 1 • • • • 1<-8 • • • • 1
71····1<-9····1

5 2 • • • • 1...64 4 1 1 • • • 1 3344 11 • • • 1...45 12344 1 1 • • 1
19 234411···1 11 ••• 24333

7····1<-10411···1
54411···1<-81234411··1 351234411··1<-46234411··1

18 1 ••• 24333 2 • •• 24333

9 4 1 1 • • • 1<-105 1 • • • 1
7 1 2344 1 1 • • 1<-92344 1 1 • • 1 36234411··1

17 3 4 1 1 • • 24333<-4 5 1 • • 24333 1 2.........2 45333<-2 4 2.......2 45333

1311···1<-142···1 14 1 1 • • • 1<-16 1 • • • 1
951···1<-106···1 81 1 • • 24333
7 1 1 • • 24333<-8 2 • • 24333 5 10 1 • •• 1<-6 11 • • • 1
3 5 1 • • 24333<-4 6 • • 24333 36 1 • • 24333<-4 7 • • 24333

16 2 .........2 45333<-9 1 • • 24333 3 2........2 45333...4 4 2......2 45333
141···1<-16···1

132 • • • 1<-1444 1 1 • • 1 15 1 • • • 1...17 • • • 1
96···1<-108411··1 11 3 4 4 1 1 • • 1<-12 5 1 2 3 4 4 1 1 • 1
7 2 • • 24333<-8 3 6 2 3 4 4 1 1 • 1 5 9 4 4 1 1 • • 1<-6 11 1 2 3 4 4 1 1 • 1
4 2.......2 45333<-10 • • 24333 5 2.......2 45333...6 4 2..... 2 45333
3 6 • • 24333"'4 7 6 2 3 4 4 1 1 • 1 3 4 2......2 45333<-4 5 8 1 1 • 24333

15 1 2 .......2 35733...2 3 6 2.... 2 45333 2 ........2 35733<-8 2...... 2 45333
15·· ·1<-18411··1 11 5 1 2 3 4 4 1 1 • 1<-12 6 2 3 4 4 1 1 • 1
1344 1 1 • • 1...16 123441 1 • 1 79 12344 1 1 • 1<-8 1023441 1 • 1
9 8 4 1 1 • * 1<-10 12 1 1 • • 1 7 2...... 2 45333<-8 4 2.... 2 45333
7 3 6 2 3 4 4 1 1 * 1<-8 8 1 1 • 24333 5 4 2..... 2 45333...6 62.... 2 45333
6 2 ......2 45333...11 6 23 4 4 1 1 • 1 4 2 ......2 35733...9 8 1 1 • 24333
5 10 12344 1 1 • 1<-6 112344 1 1 • 1 3 5 8 1 1 • 24333...4 8 2.... 2 45333

14 3 2......2 35733<-4 3 6 2... 2 45333 1 2.....2 3 3 6653...2 36 2... 2 35733

17 4 1 1 • • 1<-18 5 1 • • 1
151234411*1<-17234411·1
9 12 1 1 * • 1<-10 13 1 • • 1
7 14 1 1 • * 1<-8 15 1 • • 1
7811 • 24333<-1611 • 24333 7 10 2 3 4 4 1 1 • 1<-8 12 3 4 4 1 1 • 1
5 10 1 1 • 24333<-6 11 1 • 24333 7 4 2.... 2 45333<-8 6 2... 2 45333
3 3 62...2 45333<-4 62... 2 35733 5 6 2.... 2 45333<-122.... 2 45333

13 2 .....2336653 3 2.... 2 3 3 6653<-4 4 2..2 3 3 6653

Stem 40 (filtrations !E; 13) Stem 41 (filtrations 13)
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31 2 • 1...324 4 1 1 1
28 344111 ...34· 1 29344111....3051233
276·1 ....2884111 27 124333....2924333
26 124333...2824333 23245333....2447333
25 2 24333...26 3 6 2 3 3 20235733...2645333
19 2 35733...20 3 6653 17336653....2023577
11 22 • 1.... 12 24 4 1 1 1 11 21 441 11.... 12231233
10936653 11 9 3 6653...14 12 9 3 3 3
7 1435733...8 156653 7 1336653....9 156653
6 5 9 3577...12 9 3577 7 5 9 3577 .... 13 9 3577
5 6 9 3577...8 13 3577 669 3577...8 143577
43 59777...8 59777 5359777.... 959777
36 11 3577 ...4 7 1357 7 36 12 3577<-47 14 577

7 3369777....4711777 3 5 59777.... 5 7 13 5 7 7
31441 1 1<-3641 1 1 295 1233.... 30 6 2 3 3
2784 1 1 1"'28 12 1 1 1 2545333<-265 7 3 3
2724333....29 6 2 3 3 234 7 3 3 3<-24 6653
25 3 6 2 3 3....26 83 3 3 2235733...278 3 3 3
2135733<--255733 1923577<--21 457 7
18 23577"'20 45 7 7 13129333<-14131133
12129333 11 158333<-1223333
11 22 1 2 3 3...12 23 2 3 3 1011 3577...1213577
911 3577"'10 14 5 77 7143577...1015577
7 13 3577...9 155 7 7 769777...8 15777

6 759777<--11 13577 5 10 193 3 3...6 11 21 33

354 11 1...365 11
33 1 23 3...40 1 1 1
27 12 1 1 1...28 13 1 1
203577...24577 34 1 2 33....362 3 3
19 4 5 7 7 ....22 7 77 259333....26 1053
1326111<-142711 236653...306 5 3
11 22333<--122353 213577<-25577

5 9 14 577<-12 13 11 7 13 13 11 33...14 14 133
39 1 1 1<-402 1
355 1 1...366 1 35233....3833
34233<--411 1 34333...3653
27 13 1 1....28 14 1 29653....3077
23577<-2977 26 11 3 3...28 13 3
21777....25 117 25 10 53...26 11 7

4 11 13 11 7<-13 15 15 13 14 133<--14 15 15
392 1...403
3633"'42 1 3733.... 413
3561...367 3553...377

3 27 141<--2815 27133...2915
2 393.... 43
1

Stem 42 (filtrations 7) Stem 43 (filtrations 7)
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232 • • 1<-2444 1 1 • 1
2034411 • 1<-26 •• 1 2134411 • 1<-2251234411 1
196··1<-208411·1 19 1 • 24333<-21 • 24333
18 1 • 24333<-20 • 24333 15 2...2 45333<-16 42 2 2 45333
172· 24333<-18 3 6 2 344111 1342..245333<-145 8 1 1 24333

11 14 • • 1<-12 16 4 1 1 • 1 12 2...2 35733<-18 2..2 45333
11 2... 2 35733<-12 3 6 2 2 45333 9154411 • 1<-10 17 1234411 1
5 2 24333 6653<-6 3 5 6 2 35733 92..233 6653<-10 356245333
3 4 24333 6653<-45 5 6 2 35733 6 2 24333 6653
2 1 247336653<-4247336653 5 6 2 2 2 3 3 6653<-6 7 5 6 2 45333

11 1 2247336653<-8243336653 3 1 247336653<-5247336653

21512344111<-2262344111
23 4 4 1 1 • 1<-28 4 1 1 .. 1 17 2..2 45333<-18 42 2 45333
1984 1 1 • 1<-20 12 1 1 • 1 15 4 2 2 2 45333<-16 6 2 2 45333
19 • 24333<-21 6234411 1 142..235733<-198 1 1 24333
17362344111<-1881124333 13 58 1 1 24333<-14 7 13 1 • 1
132..235733<-1436245333 11 222336653<-1236235733
11 16 4 1 1 • 1<-12 20 1 1 • 1 9 17 1 2 34411 1<- 10 18 2 34411 1
11 362245333<-1256245333 ,9356245333<-1056235733
7 24333 6653<-8 3 6 3 3 6653 5 7 5 6 2 45333<-6 9 6 2 35733
5 3 5 6 2 35733<-6 5 6 3 3 6653 5 2 3 5 5 3 6653<-6 3 6 5 23577
4 2 3 5 5 3 6653<-9 5 6 2 35733 3 3 4 7 3 3 6653<-4 5 6 5 23577
3 5 5 6 2 35733<-4 7 6 3 3 6653 23365 23577<-475536653

10 3 24733 6653<-6 47 3 3 6653 1 2 3 3 5 7 3577<-2 3 5 5 73577

2741 1 • 1<-285 1 • 1
25 1 2 34411 1<- 32 1 1 .. 1
19 12 1 1 • 1<-20 13 1 .. 1 26 1234411 1<-28234411 1
13 36 2 45333<-1462 35733 17 42245333<-186245333
11 20 1 1 • 1<- 12 21 1 • 1 1562245333<-21 13 1 • 1
7 9 62 45333<-8 122 35733 137131 • 1<-14 10245333
736336653<-86523577 11 3 6 2 35733<-12 6 3 3 6653
5 5 6 3 3 6653<-6 7 12 45333 9 18 2 34411 1-· 10 20 34411 1
5 4 7 3 3 6653<- 11 6 3 3 6653 5 9 6 2 35733<-6 12 3 3 6653
455536653 5 3 6 5 23577<-6 6 9 3 6653
365536653<-47936653 3 5 6 5 23577<-9 6 5 23577

9 2 3 3 5 7 3577<-4 5 5 7 3577 2 4 3 5 7 3577<-4 6 573577

27234411 1<-3034411 1
26 1 1 24333<-28 1 24333
17 6 2 45333<-24 245333
13 102 45333<-14 1245333

31 1 1 • 1<-32 2 • 1 11 22 1 .. 1<-12 23 • 1
2751 • 1<-286 • 1 105536653<-12936653
26234411 1.33 1 .. 1 9 18 1 24333<-10 1924333
25 1 124333<-26224333 7 103 3 6653<-8 1535733
11 21 1 *1<-1222 • 1 6 11 3 3 6653<-8 133 6653
95536653 63573577<-8593577
7 122 35733<-8 1435733 5 6 9 3 6653<-6 8 12 9 3 3 3
76 523577<-13 1245333 43593577<-10 5 7 3577
5 3 57 3577<-9 5 7 3577 3 6 5 7 3577<-6 7 9 3577
35573577<-5793577 3 3693577<-46 123577

8 33 5 9 3577<-5 8 129 333 23 3 59777-·4 5 59777

Stern 42 (filtrations 8 to 11) Stern 43 (filtrations B to 11)
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152 • • • 1.... 1644 1 1 • • 1
12 34411 '" • 1.... 18 • • • 1 1334411 •• 1.... 1451234411 • 1

11 6 • • • 1.... 128 4 1 1 • • 1 11 1 • • 24333 .... 13 • '"24333
10 1 • '"24333 .... 12 • .. 24333 7 2.......2 45333....8 4 2.....2 45333
92 .. • 24333.... 10 3 6 234411 • 1 5 4 2......2 45333....6 5 8 1 1 • 24333
62.......245333 42.......235733.... 102......2 45333
56 • • 24333....676234411 '" 1 3 6 2......2 45333.... 4 7 8 1 1 • 24333

15 3 2.......2 35733....4 3 6 2.... 2 45333 1 2......2 3 36653....2 35 6 2... 2 45333

15 4 4 1 1 • .. 1....20 4 1 1 • '" 1
11 8 4 1 1 '" • 1.... 12 12 1 1 • • 1
11 •• 24333.... 13 6234411 • 1 1351234411 .. 1.... 146234411·1
936234411·1 .... 10811 .. 24333 92......245333.... 1042.... 245333
576234411 '" 1.... 6 12 1 1 '"24333 7 4 2.....2 45333....8 6 2.... 2 45333
5 2...... 2 35733 .... 6 36 2... 2 45333 6 2......2 35733.... 11 8 1 1 .. 24333
3 3 6 2.... 2 45333.... 4 5 6 2...2 45333 5 5 8 1 1 '"24333 ....6 8 2.... 245333

14 2......2336653 3 2.....2 3 3 6653 ....4 3 6 2... 235733

1941 1 • '" 1....2051 '" .. 1 18 1234411 '" 1.... 20234411 .. 1
17 1234411 '" 1....24 11 '" • 1 9 4 2.... 245333.... 1062...245333
11 12 1 1 • .. 1.... 12 13 1 • .. 1 762.... 245333.... 142.... 245333
5 3 6 2...2 45333....6 6 2...2 35733 5 8 2.... 2 45333....6 10 2...2 45333
3 5 6 2... 2 45333 3 3 6 2...2 35733....4 6 2..2 3 3 6653

13 1 2..2 43 3 3 6653....2 42 24333 6653 2...2 4 3 3 3 6653
19234411 • 1....2234411 .. 1

23 1 1 • • 1....242 • • 1 18 1 1 • 24333.... 20 1 .. 24333
19 5 1 • • 1<-20 6 • .. 1 132.... 245333 .... 1442..245333
18234411 .. 1....25 1 • • 1 9 62...2 45333.... 16 2... 2 45333
17 1 1 • 24333<-18 2 • 24333 5 10 2...2 45333....6 12 2..2 45333
11 13 1 • • 1.... 12 14 • • 1 3 6 2..2 3 3 6653
562...235733 2 1 1 247336653....4 1 24733 6653
322243336653<-44243336653 12 1 247336653....23247336653

12 1 1 1 24733 6653<-22247336653 1 12247336653....24235536653

Stem 42 (filtrations 12 to 15) Stem 43 (filtrations 12 to 15)
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23
1 1 • • • • • 1

2 • • • • • 122
1 • • • • • 1

1 11234411 •• • 1+-22234411 ••• 1

4411····1

3 4 1 1 • • • • 1+-4 5 1 • • • • 1 21234411 ••• 1+-4234411 • •• 1
21 1 1234411 • • • 1+-8 1 1 • • • • 1 12234411 • •• 1+-2434411 • •• 1

7 1 1 • • • • 1+-82 • • • • 1 3 6 1 • • • • 1+-4 7 • • • • 1351····1+-46····1 3234411 • • • 1+-634411 • • • 1
2234411 •• • 1+-91 • • • • 1 2 1 1 • • • 24333+-4 1 • • • 24333

20 1 1 1 • • • 24333+-2 2 • • • 24333 1 2 1 • • • 24333+-2 3 • • • 24333

7 2 • • • • 1+-84 4 1 1 • • • 1
434411·· ·1+-10·· ··1
36····1+-48411···1 534411 • ... 1+-651234411 ··1
2 1 • • • 24333+-4 • • .. 24333 3544 1 1 • • • 1+-47 1 234411 • • 1

19 1 2 • • .. 24333+-236234411 • • 1 3 1 • • • 24333+-5 • • • 24333
7441 1"·· 1+-12411 ••• 1

361234411 • • 1+-47234411 • • 1 55 1234411 .... 1+-66234411 • • 1
18 3 • • • 24333+-56234411 .. • 1 1 2..........2 45333+-2 4 2........2 45333

11 4 1 1 • • • 1+-12 5 1 • .. • 1
91234411· .1+-1611 ••• 1

5 10 1 1 • .. • 1+-6 11 1 • • .. 1
3 6 1 1 .. • 24333+-4 7 1 • • 24333 101234411 •• 1+-12234411 ··1

17 2..........245333 3 2.........2 45333+-442.......2 45333
1511···1+-162 • .. ·1
11 5 1 • • • 1+-12 6 .... • 1
10 2 34411 • • 1+- 17 1 .. • • 1 11 234411 • • 1+-14 34411 •• 1
9 1 1 • • 24333+-10 2 • .. 24333 10 1 1 • • 24333+-12 1 • • 24333
5 5 1 • • 24333+-6 6 • • 24333 5 2........2 45333+-6 4 2......2 45333
42........245333 3 4 2.......2 45333+-4 6 2......2 45333

16 1 2........2 35733+-2 4 2......2 35733 2.........2 35733+-8 2.......2 45333

Stem 42 (ftltrationse 16) Stem 43 (filtrations 16)
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34 1 • 1+-36 • 1
332. 1....3444 1 11
296 ·1+-30-84111 35 1 • 1+-'37 • 1
?:7 2 24333 ....28 3 6 2 3 3 31344111+-3251233
21 2 35733+-22 3 6653 29 1 24333+-35 4 4 1 1 1
18 3 3 6653+-24 35733 25245333+-2647333
1322 • 1+-1424411 1 19336653+-2535733
91435733+-10156653 15 12 45333+-28 45333
7 13 2 3577+-8 14 4 5 7 7 7 14 2 3577+-8 15 4 5 7 7
76 9 3577+-8 15 3577 78129333
6 3 59777 ...10 59777 7 7 9 3577+-9 15 3577
3 6 59777+-6 7 13 5 7 7 73 59777+-9 144577

7 3 5 6 977 7.... 4 7 13 7 77 55 59777+-6 714577
31 5 1 2 3 3+-32 6 2 3 3

35 • 1+-38 4 1 1 1 30 24333+-37 1 2 3 3
33 4 4 1 1 1+-36 1 2 3 3 27 45333+-28 5 7 3 3
29 8 4 1 1 1+-30 12 1 1 1 254 7 3 3 3e-26 6653
27 3 62 3 3....28 8 3 3 3 2123577+-298333
2335733....256653 15 12 93 3 3.... 16 13 11 3 3
21 3 6653 ....27 5 7 3 3 1493577+-243577
13244111.... 1428111 12113577
11 11 3577 .... 12 14577 9 18 9 3 3 3.... 10 19 11 3 3

6 7144577 57 14577....6 11 15 7 7
37 4 1 1 1....38 5 1 1 316233+-38233
35 1 2 3 3...'372 3 3 279 3 3 3....28 10 5 3
29 12 1 1 1....30 13 1 1 233577+-2757 7
269333 ....281133 224577....32653
22 3577 .... 26 5 7 7 15 13 11 3 3.... 16 14 13 3
1114577 1313577

5 9 18 11 33.... 10 19 133 9 15777
41111....4221 42 1 1 1+-44 1 1
375 1 1....386 1 363 3 3+-40 33
35333+-3753 31653+-3277
29 13 1 1.... 30 14 1 27 1053....28 11 7
27 11 3 3+-29 13 3 24 7 7 7+-38 5 3
23777+-27 11 7 1514133.... 161515

4 1313117 14 13 11 7
42 1 1+-44 1 431 1+-451
412 1+-423 393 3+-43 3
'37 6 1+-387 3177....397

3 29 141+-3015 1515 15
2 43 1.... 45
1

Stem 44 (filtrations 7) Stem 45 (filtrations 7)
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27 • • 1+-30 4 1 1 • 1
254411 ·1+-2812344111 235 1234411 1+-246234411 1
2184: 11 • 1+-22 12 1 1 • 1 22 • 24333+-29 1 2 34411 1
1936234411 1+-208 1 1 24333 19 2.•2 45333+-20 4 2 2 45333
152..2 35733+-16 3 6 245333 17422245333+-1862245333
13 16 4 1 1 • 1+-1420 1 1 • 1 15 5 8 1 1 24333+-16 7 13 1 • 1
13362245333+-1456245333 13222336653+-1436235733
12222336653+-1762245333 11 171234411 1+-1218234411 1
91812344111+-10192344111 11 3 5 6 2 45333+-12 5 6 2 35733
924333 6653+-10 3 6336653 10243336653+-21 8 1 124333
7 3 5 6 2 35733+-8 5 -6 3 3 -6653 7 138 1 1 24333+-8 15 13 1 • 1
6 2 3 5 5 3 6653+-8 4 7 3 3 6653 7 2 3 5 5 3 6653+-8 3 6 5 2 3577
5 5 5 6 2 35733+-6 7 6 3 3 6653 3 5 4 7 3 3 6653+-4 7 6 5 2 3577
2455536653 3 4 5 5 5 3 6653+-6 5 6 5 2 3577

10 1243573m7+-236573577 1 2 3 3 5 9 3577+-4 5 3 5 7 3577

.29 4 1 1 • 1+-3O.'i 1 • 1
2712344111+-29234411 1
21 12 11 • 1+-22 13 1 • 1
1530 245333+-1(j 0 2
132011 ·1+-14211·1 23 6 2 34411 1+-30234411 1
13 5 6 2 45333+-19 6 2 45333 19 4 2 2 45333+-20 6 2 45333
112211 • 1+-12231 • 1 157131·1+-1610245333
9 18 1 1 24333+-10 19 1 24333 13 3 62 35733+-14 6 3 3 6653
9 36 3 36653+-106 5 23577 11 182344111+-122034411 1
7 5 6 3 3 6653+-8 7 12 45333 11 5 62 35733+-23 13 1 • 1
7 4 7 3 3 6653+-12 5 5 3 6653 7 9 6 2 35733+-8 12 3 3 6653
5 7 6 3 3 6653+-8 11 3 36653 736 52 3577+-86 9 36653
35 1033 6653+-47 1335733 556523577
3 43 5 7 3577+-4 7 5 7 3577 3 5 3 57 3577+-46 5 93577
2 3 3 5 9 3577+-8 3 5 7 3577 24359 3577+-5 7 5 73577

9 1 23 3 59777+-235 59777 1 2 4 3 59777+-2 3 6 59777

33 1 1 • 1+-34 2 • 1 34 1 1 • 1+-36 1 • 1
295 1 • 1+-306 • 1 28 1 1 24333+-32 34411 1
27 1 1 24333+-28224333 15 10245333...16 1245333
15 6 2 35733+-22 2 35733 13 6 3 3 6653+-26 2 45333
13211·1.... 1422 ·1 1120344111.... 122344111
11 5 5 3 6653+-13 9 3 6653 7 12 3 3 6653+-8 1536653
7 11 3 3 6653+-8 13 2 3577 7 6 9 36653....8 8 12 9 3 3 3
7 7 12 45333+-9 13 3 6653 63593577+-10593577
7 3 5 7 3577+-9 5 9 3577 3659 3577+-8 7 9 3577
5 3 5 9 3577+-11 5 7 3577 35 6 9 3577+-4 7 13 3577

8 2 4 3 59777+-4 6 59777 3 4 3 59777+-4 7 59777

Stem 44 (filtrations 8 to 10) Stem 45 (filtrations 8 to 10)
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19 1 * * * 1...21 * * * 1
181***1...20***1 1534411 * *1...165 1234411 * 1
172 * * * 1...1844 1 1 * * 1 13 1 * * 24333...1944 1 1 * * 1
136***1...148411**1 9 2.......2 45333...10 4 2..... 2 45333
11 2 * * 24333...12 3 6 2 34411 * 1 7 4 2......2 45333...8 5 8 1 1 * 24333
5 2.......2 35733...6 3 6 2.... 2 45333 62.......235733
3 42......2 35733...4 5 6 2.... 2 45333 5 6 2......2 45333...6 7 8 1 1 * 24333

15 2.......2 33 6653"'8 2...... 2 35733 3 2......2 3 3 6653"'4 3 5 6 2...2 45333
19 * * * 1...22411 * * 1 1551234411*1...166234411*1
17441 1 * * 1...20 1234411 * 1 14 * * 24333...21 1234411 * 1
13 8 4 1 1 * * 1...14 12 1 1 * * 1 11 2......2 45333"'12 4 2.... 2 45333
11 3 6 2 34411 * 1...12 8 1 1 * 24333 9 42..... 2 45333...10 6 2.... 2 45333
7 2......2 35733...8 3 6 2...2 45333 7 5 8 1 1 • 24333...8 8 2.... 2 1,5333
5 3 6 2.... 2 45333...6 56 2...2 45333 5 7 8 1 1 * 24333...6 10 2.... 2 45333
42..... 2 3 3 6653...9 6 2.... 2 45333 5 2..... 2 3 3 6653...6 3 6 2...2 35733
3 5 6 2.... 2 45333"'4 7 6 2... 2 45333 3 3 5 6 2...2 45333...4 5 6 2...2 35733

14 1 2...2 4 3 3 3 6653...2 3 6 2..2 3 3 6653 2 ....243336653...13811 • 24333
2141 1 * • 1...2251 •• 1
191234411 * 1"'21234411 * 1 156234411 • 1...22234411 • 1
131211·*1...14131··1 11 4 2.... 2 45333...12 6 2...2 45333
7 12 1 1 * 24333...8 13 1 * 24333 7 8 2.... 2 45333...8 10 2...245333
7 3 62... 2 45333"'8 6 2...2 35733 5 10 2.... 2 45333...6 12 2...2 45333
5 5 6 2...2 45333...11 6 2...2 45333 5 3 6 2... 2 35733...6 6 2..2 3 3 6653
3 2..2 4 3 3 3 6653"'4 4 2 24333 6653 3 5 6 2... 2 35733"'16 2.... 2 45333

13 1 2 1 1 247336653...2 3 1 24733 6653 12 1 224733 6653...23224733 6653
25 1 1 * • 1...262 * * 1 261 1 * * 1...28 1 * * 1
2151 * * 1...226 * * 1 201 1 * 24333...2434411 * 1
19 1 1 * 24333...20 2 * 24333 152.... 2 45333...16 4 2..245333
13131**1...1414**1 9 18 1 * * 1...10 19 * * 1
7 13 1 * 24333...8 14 * 24333 7 14 1 * 24333...8 15 * 24333
762...235733"'142...235733 7 10 2...2 45333...8 12 2..2 45333
342243336653"'4624333 6653 5 6 2..2 33 6653...18 2...245333
3 1 1247336653...4224733 6653 4 11 247336653

12 2 1 2 24733 6653...5 1 24733 6653 3 1 2 24733 6653...4 42 3 5 5 3 6653
26 1 * * 1...28 * * 1
252* * 1"'2644 1 1 * 1 27 1 * * 1"'29 * * 1
216 * * 1...22 8 4 1 1 * 1 2334411 * 1...24512344111
192 * 24333...20 3 6 234411 1 211 *24333"'274411 *1
1314 * *1...14 16411 * 1 17 2... 2 45333...18 4 2 2 2 45333
132...235733"'14362245333 154 2..2 45333...16 5 8 1 1 24333
10 2..2 3 3 6653...16 2..2 35733 11 2..2 3 3 6653...12 3 5 6 2 45333
7 14 * 24333...8156234411 1 9 17441 1 * 1...10 19 1234411 1
7 2 24333 6653...8 3 5 6 2 35733 8 2 24333 6653...20 2..2 45333
36243336653....4756235733 7 12 2..2 45333...8 13 8 1 1 24333
3224733 6653...6 24733 6653 3 42 3 55 3 6653...4 5 47 3 3 6653

11 1 2 3 3 6 5 2 3577...2 3 5 6 5 2 3577 1 2 4 5 5 5 3 6653"'4 4 5 5 5 3 6653

Stem 44 (filtrations 11 to 15) Stem 45 (filtrations 11 to 15)
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24 1 1 1 • • • • • 1 2 • • • • • 1 1 2 1 • • • • • 3 • • • • • 1

2 1 • • • • • 1...4 • • • • • 1 3 1 • • • • • • • • • • 123 1 2 • • • • • 4 4 1 1 • • • • 1 1211234411·· ·1...231234411· ··1
3 ••••• 411 •••• 1

2 1 1234411 • • • 1...4 1234411 • • • 1
22 1 2 1 234411 • • • 1...23234411 • • • 1 3 11234411 • • • 1...42234411 • • • 1

5 4 1 1 • • • • 1...65 1 • • • • 1
3 6 1 1 • • • • 1 7 1 • • • • 1
3 1234411 • • • 1...5234411 • • • 1

21 1 2 1 1 • • • 24333...2 3 1 • • • 24333 3 2 2 34411 • • • 1...4 4 34411 • • • 1
911····1...102····1 10 1 1 • • • • 1...12 1 • • • • 1
551····1...66····1 4 1 1 • • • 24333...8 34411 • • • 1

20 3 1 1 • • • 24333...4 2 • • • 24333 3434411 • • • 1...4744 1 1 • • • 1
101····1...12····1 111 • • • • 1...13 • • • • 1
92····1...104411···1 734411 • • • 1...85 1234411 • • 1
56· • • • 1...6841 1 • • • 1 5 1 • • • 24333...11 4 4 1 1 • • • 1

19 32 • • • 24333...4 36234411 * • 1 1 2...........2 45333...2 4 2.........2 45333

11 • • • • 1...144 1 1 • • • 1
9 4 4 1 1 • • • 1...12 1 2 34411 • • 1
5 8 4 1 1 • • * 1...6 12 1 1 • • • 1 75 1234411 * • 6 2 34411 • • 1
336234411· *1"'4811··24333 6 • • • 24333...13 1 234411 •• 1

18 2...........245333 3 2..........2 45333...4 4 2........2 45333

134 1 1 • • • 1...145 1 • • • 1
11 1234411 •• 1...13234411 *·1 76234411· ·1...14234411··1
42.........245333 3 4 2........2 45333...4 6 2.......2 45333

17 1 2.........2 35733"'2 4 2.......2 35733 2..........235733

17 1 1 • * • 1"'18 2 • • * 1
1351***1"'146···1 18 1 1 • * • 1...20 1 * • * 1
11 1 1 * * 24333...12 2 • • 24333 121 1 •• 24333...1634411 •• 1
62........245333 362.......245333

16 3 2........2 35733...4 4 2......2 35733 1 2.......23 3 6653...2 42..... 2 3 3 6653

Stem 44 (filtrations 16) Stem 45 (filtrations 16)
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352 * 1...3644 1 1 1
316 *1...3284111
30 1 24333...32 33 344111 ...3451233
29224333...3036233 31 1 24333...3324333
23235733...2436653 27 2 45333...28 4 7 3 3 3
20 3 3 6653....26 35733 21 3 3 6653...242 3577
1522 * 1...162441 1 1 15 936653...18 12 93 3 3
14936653...38 .. 1 1323441 11...14251233
12 5 7 3577...16 9 3577 13573577.... 1793577
91323577...10144577 11 5 93577...253 6653
8359777 91536653...10209333
6 5 59777...8 7 135 7 7 9359777

7 59158333....6 1121333 75 59777...8 7 145 7 7
31 8 4 1 1 1...32 12 1 1 1
3124333...336233 335 1233....346233
2936233 e-308333 2945333...305733
2336653 ....276653 2747333...286653
22 2 3577...24 4 5 7 7 2323577.... 25 457 7
16 12 93 3 3.... 40 4 1 1 1 17 129 3 3 3.... 18 13 11 33
152441 11.... 1628111 14113577...1613577
1593577...25 3577 13 25 1 2 3 3...14 26 23 3
1311 3577...1414577 12 59777...26 3577
1159777 77 14577....8 11 1577
77 13577...917777 6911777

6 5 9 11 77 7...6 10 13 11 7 59 14577...6 11 13 11 7
394 1 1 1...4051 1 "3812"3"3.... 402"3"3
31 12 1 1 1...32 13 1 1 29 9 3 3 3 .... 30 10 5 3
28 9 3 3 3...44 1 1 1 29 5 7 3 3 .... 34 6 5 3
2345 77...2677 7 17 13 11 33...18 14 133
1528 1 1 1...1629 1 1 15 135 7 7...29 5 7 7
14 13 57 7...28 5 77 132623 3...14 28 3 3
13 1457 7...16 13 11 7 13253 3 3...14 26 5 3

5 5 10 13 11 7...6 11 15 15 7 11 1577
39233....4233

431 1 1....4421 38 3 3 3 ...40 5 3
3951 1....4061 33653....3477
37333...4133 301133...32 133
311311 ....32141 29 1053...30 11 7
291133....4511 1714133...181515
25777...3377 153011...16311
1529 1 1.... 1630 1 142733.... 16293

4 151311 7...171515 13 26 5 3...14 27 7
4321 ....443
3961 .... 407 3953.... 417
31 14 1...32 15 31 133....3315
30133....461 2911 7 .... 45 3

3 15301 .... 1631 15293<-1731
2 3115<-47

Stem 46 (flltrations 7) Stem 47 (flltrations 7)
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27 2 • • 1+-28 4 4 1 1 • 1
23 6 • • 1+-24 8 4 1 1 • 1
22 1 • 24333+-24 • 24333 2534411 • 1+-2651234411 1
212 • 24333+-22 36234411 1 23 1 • 24333+-25 • 24333
15 14 • • 1+-16 16 4 1 1 • 1 192...245333+-20422245333
152...235733+-16362245333 1742..245333+-18581124333
12 2..2 3 3 6653+-18 2..2 35733 13 2..2 3 36653+-143 5 62 45333
9 14 • 24333+-10 156234411 1 102243336653+-16222336653
9224333 6653+-10 3 56235733 9 122..2 45333+-10 138 1 1 24333
6 124733 6653+-8 247336653 7 142..245333...8 158 1 124333
5 6 24333 6653+-6 7 5 6 2 35733 7 124733 6653+-9247336653
5224733 6653+-30 • • 1 3 6 2 3 5 5 3 6653+-4 7 4 7 3 3 6653
22455536653 3 2 4 5 5 5 3 6653+-6 4 5 5 5 3 6653

11 1 1 23 3 59 3577+-2 2 4 3 5 9 3577 1 2 2 3 3 5 9 3577+-23 4- 3 5 9 3577

23 8 4 1 1 • 1+-24 12 1 1 • 1
23 • 24333+-256234411 1
2136234411 1+-2281124333 2551234411 1+-2662344111
172..235733+-1836245333 212..245333+-2242245333
15 16 4 1 1 • 1+-1620 1 1 • 1 19422245333'-2062245333
15 3 6 2 2 45333+-16 5 6 2 45333 17 5 8 1 1 24333+-18 7 13 1 • 1
14222336653+-1962245333 15222336653+-1636235733
11 24333 6653+-12 3 63 3 6653 13 3 5 6 2 45333+-14 5 6 2 35733
91562344111+-10201 124333 1224333 6653 ...17 56245333
9 3 5 6 2 35733+-10 5 6 3 3 6653 9 13 8 1 1 24333+-10 15 13 1 • 1
8 2 3 5 5 3 6653+-32 4 1 1 • 1 9235536653+-1036523577
7247336653+-1047336653 5 5 4 7 3 3 6653+-6 7 6 5 2 3577
5 7 5 6 2 35733+-6 96 3 3 6653 5 4 5 5 5 3 6653+-8 5 6 5 23577
3 3 5 6 5 2 3577+-5 7 6 5 23577 4356523577
2 2 33 5 93577"'4 4 3 5 9 3577 3 5 7 6 3 3 6653 .... 4 7 7 12 45333

10 1 243 5 93577 .... 2 365 93577 3 2 3 3 5 9 3577+-4 7 3 5 7 3577

3141 1 • 1....325 1 • 1
23 12 1 1 • 1....24 13 1 • 1
1736245333.... 186235733 3012344111+-322344111
1520 1 1 • 1.... 16 21 1 • 1 21 42245333...2262 45333
1556245333....216245333 17 7131 • 1+-1810245333
11 3 6 3 3 6653 .... 12 6 5 2 3577 1536235733...166336653
956336653+-107 1245333 13 5 6 2 35733 .... 19 6 2 35733
9 4 7 3 3 6653 ....36 1 1 • 1 915131· 1.... 10 18245333
596336653....611 1245333 936523577.... 106936653
3 6 11 3 36653....47 13 3 6653 756523577.... 136523577
3 6 3 5 7 3577...4 7 5 9 3577 5 9 5 5 3 6653+-6 109 3 6653

9 3 4 3 5 9 3577+-5 6 5 9 3577 3 535 9 3577+-5 7 5 9 3577

35 1 1 • 1+-362 • 1
3151 • 1+-326 • 1 312344111...3434411 1
29 1 124333+-30224333 30 1 124333+-32 124333
176235733...24235733 17 10 2 45333e- 18 12 45333
15211·1+-1622 ·1 15 6 3 3 6653...22 3 3 6653
13 5 5 3 6653+-17 12 45333 145536653...16936653
11 65 2 3577 ....37 1 • 1 10 3 5 7 3577+-12 5 9 3577
9 7 12 45333...10 13 2 3577 9 18245333+-102045333
93573577 9 6 9 3 6653+-10 8 12 9 3 3 3
7 133 3 6653+-8 152 3577 83593577
7 3 5 9 3577+-9 B 12 9 3 33 5 1093 6653+-6 12 129333
3 6 6 9 3577+-4 7 143577 45359777

8 3 5 3 59777+-5 7 59777 363 59777+-4 7 144577

Stem 46 (filtrations 8 to 11) Stem 47 (filtrations 8 to 11)
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19 2 * * * 1...20 4 4 1 1 * * 1
156***1...168411**1 21 1 * * • 1
141**24333"'16 **24333 1734411 * * 1...1851234411 * 1
132 * *24333"'1436234411 * 1 15 1 * * 24333...17 * * 24333
102.......245333 11 2.......2 45333...12 4 2..... 2 45333
7 2.......2 35733...8 3 6 2.... 245333 7 1344 1 1 * • 1...8 15 1234411 * 1
4 2......2 3 3 6653...10 2......2 35733 5 2......2 3 3 6653...6 3 5 6 2... 2 45333
3 6 2......2 35733...4 7 6 2.... 2 45333 3 4 2..... 2 3 3 6653...4 5 5 6 2...2 45333

15 1 2.... 2 43 3 3 6653...2 3 5 6 2...2 35733 2.....2 4 3 3 3 6653"'8 2.....2 3 3 6653
22 * * * 1

158411 * * 1...16 12 11 • * 1 1751234411 * 1...186234411 * 1
15 * *24333...176234411*1 13 2......2 45333...1442.... 2 45333
1336234411*1...14811*24333 11 42.....2 45333...12 6 2.... 2 45333
122......245333 958 1 1 * 24333...10 8 2.... 2 45333
92......235733...10362...245333 7 7 8 1 1 * 24333...8 10 2.... 2 45333
7141234411 * 1...8 15234411 * 1 7 2.....2 3 3 6653...8 3 6 2...2 35733
7 3 6 2.... 2 45333...8 5 6 2...2 45333 5 3 5 6 2... 2 45333...6 5 6 2...2 35733
6 2..... 2 3 3 6653...11 6 2.... 2 45333 4 2...2 4 3 33 6653...95 6 2...2 45333
5 5 6 2.... 2 45333...6 7 6 2...2 45333 3 5 5 6 2...2 45333"'4 7 6 2...2 35733

14 3 2...2 43 3 3 6653...4 3 6 2..23 3 6653 122 12247336653...2362243336653

234 1 1 • • 1...245 1 • * 1
15 12 1 1 * * 1...16 13 1 * * 1 24411*·1
9 18 1 1 * * 1...10 19 1 * * 1 221234411 * 1...24234411 * 1
9 3 6 2...2 45333"'10 6 2...2 35733 13 4 2.... 2 45333...14 6 2...2 45333
7 14 1 1 * 24333...8 15 1 * 24333 9 8 2.... 2 45333"'10 10 2...2 45333
7562...245333...1362...245333 7 102.... 2 45333 ...8 12 2...2 45333
57 6 2...2 45333...6 102...235733 7 3 6 2 ...2 35733...8 6 2..2 3 3 6653
3 3 6 2..2 3 3 6653...4 6 2 24333 6653 5 562...2 35733...11 6 2...2 35733

13 22 1 2247336653...28 1 1 * * 1 2 4 1 1 24733 6653
-- --

Z711**1 ...282·*1
23 5 1 • * 1...246 * * 1
21 1 1 * 24333...22 2 * 24333 23234411 • 1...2634411 • 1
15 13 1 • • 1...16 14 * * 1 22 1 1 * 24333...24 1 * 24333
9 13 1 * 24333...10 14 • 24333 172.... 245333...1842..245333
9 6 2...2 35733...16 2...2 35733 9 102...2 45333...10 122..2 45333
5 102...2 35733...6 122..235733 7 122... 2 45333...8 142..245333
5 1 1 24733 6653...6 2 247336653 7 6 2..2 3 36653"'14 2..2 3 3 6653
36 2 24333 6653...29 1 * * 1 6 1 1247336653...8 1247336653

12 1 1 2 45 5 5 3 6653...2 3 4 5 5 5 3 6653 1 2 2 4 5 5 5 3 6653"'4 2 4 5 55 3 6653

Stem 46 (filtrations 12 to 15) Stem 47 (filtrations 12 to 15)
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25
24 3 1 1 • • • • • 2 • • • • • 1 4 1 1 • • • • • 1
23

5 1 • • • • • 1
22 34411····1 6·····1

8411····1

74 1 1 • • • • 5 1 • • • • 1 6 1 2 34411 • • • 1 2 34411 • • • 1
21 51234411 ••• 1 2411 ••• 24333

11 1 1 • • • • 1 12 2 • • • • 1 12 1 1 • • • • 1751 •••• 6 •••• 1 7234411 ••• 34411 ••• 1
6234411···1 6 1 1 • • • 1 • • • 24333

20 5 1 1 • • • 2 • • • 24333 1 2............2 4 2..........2 45333

11 2 • • • • 1 12 4 4 1 1 • • • 1 13 1 • • • • 1934411 ••• 1.... 1051234411 •• 1

6 1 • • • • • • 24333 7 1 • • • • • • 24333
5 2 • • • 3 6 2 34411 • • 1 5744 1 1 • • • 9 1234411 • • 1

19 2............245333 3 2...........2 4 2.........2 45333

14 • • • • 1
7841 1 • • • 12 1 1 • • • 1 951234411 •• 1.... 106234411 •• 1
7 • • • 6 2 34411 • • 1 59 1234411 • • 10234411 • • 1
536234411 •• 1....6811 •• 24333 5 2..........2 45333.... 6 4 2........2 45333
42..........245333 3 4 2.........2 6 2........2 45333

18 1 2..........235733....23 6 2.......2 45333 2...........235733

16 4 1 1 • • • 1
14 1234411 •• 1.... 16234411 •• 1

15 4 1 1 • • • 1 16 5 1 • • • 1 5 10234411 • • 1234411 • • 1
7 12 1 1 • • • 1 13 1 • • • 1 54 2........2 6 2.......2 45333
5811··24333 362........245333

17 3 2.........235733 .... 4 4 2.......235733 1 2........2 3 3 6653....2 4 2......2 3 3 6653

20 1 1 • • • 1
19 1 1 • • • 2 • • • 1 15234411 •• 34411 •• 1
1551···1.... 166···1 14 1 1 • • 24333 .... 16 1 • • 24333
13 1 1 • • 24333 .... 14 2 • • 24333 7 141 • • • 15 • • • 1
7 131 • • • 1 5 10 1 • • 11 • • 24333
3 4 2.......2 6 2...... 2 35733 562.......245333

16 2........2 3 3 6653 .... 8 2.......2 35733 32.......2336653....442..... 2336653

Stem 46 (filtrations 16) Stem 47 (filtrations 16)
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38 1 • 1+-40 • 1 39 1 • 1+-41 • 1
372· 1<-3844 1 1 1 35344111+-3651233
336 • 1<-3484 1 1 1 29 2 45333...30 4 7 3 3 3
31 224333--32 362 3 3 26 2 35733...32 45333
28 2 45333...34 24333 23 3 36653...27 3 6653
25235733+-2636653 15 5 7 3577...19 9 3577
17 22 • 1...18 24 4 1 1 1 132544111...14271233
14 573577+-1893577 11 2045333--12218333
11 22 24333...12 23 6 2 3 3 11 8 12 9 3 3 3--20 12 9 3 3 3
11 1323577--12144577 11 3 59777...13 14 4577
10359777--16113577 9 5 59777--10 7 14 5 7 7
8559777 7 12 12 9 3 3 3...12 20 9 3 3 3

7 510113577 57 14457 7+-6 11 14577
35 5 1 2 3 3--36 6 2 3 3

39 • 1...424 1 1 1 31 45333...32 5 7 3 3
3744 1 1 1...401233 2947333...306653
33 84 1 1 1+-34 12 1 1 1 28 35733--33 8 3 3 3
31 362 3 3...32 8 3 33 25 23577...32 9 3 3 3
30 45333--356 2 3 3 19 129 3 3 3--20 13 11 3 3
27 35733...29 6653 15251233--1626233
17 24 4 1 1 1...18 28 1 1 1 14 59777+-18 13 5 7 7
1511 3577--1614577 11 218333+-1224653
1326 1 233+-1427233 11 209333...1221 11 33
1359777+-1713577 10713577...1217777
11 14 4 577...27 3577 9 18 3577+-16 25 3 33
97 13577 97 14577...10 11 1577

6 79 11 777--8 10 13 11 7 8911777
r--1---.------------- --------------------

41 4 1 1 1--42 5 1 1
39 1233+-41 233
33 12 1 1 1+-3413 11 31 9 33 3...32 1053
31 8333...40333 31 5 7 3 3...36 6 53
30 9 3 3 3...32 11 3 3 264577...33 11 3 3
17 28 1 1 1<-1829 1 1 19 13 11 33+-20 14 133
15 30 1 1 1<-16 31 1 1 15 26 2 3 3...16 28 3 3
1514577+-30577 15 25 3 3 3+-16 26 5 3
14 25 3 33+-1627 33 11 2111 33+-1222133
1326 3 3 3--14 27 5 3 1117777...41333
1017777 1020577...172733

5 7 10 13 11 7...8 11 15 15 911 1577
45111--4621 46 1 1 1"'48 1 1
41511--4261 35 6 5 3+-36 7 7
39333--4153 311053...32117
33 13 1 1...34 14 1 28 7 77...34 13 3
31 11 33...33 133 19 14 133...20 15 15
27777...3577 181311 7...4253
17 29 1 1<-18 30 1 15 28 3 3...16 31 3
17 13 11 7...4333 15 26 5 3...16 27 7
152733...17293 122377...18293

4 7 11 15 15 11 22 13 3...12 23 15
46 11...48 1
4521"'463 47 1 1...49 1
4161 ...427 31117...3515
33 14 1+-34 15 191515...437

3 17301...1831 15277<-1931
2 47 1<-49
1

Stem 48 (filtrations s 7) Stem 49 (filtrations 7)
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275 1234411 1<-286234411 1
23 2..2 45333<-24 42 2 45333

31**1<-34411*1 21422245333..-22 62245333
2944 1 1 * 1..-32 1 234411 1 20 2..2 35733..-25 8 1 1 24333
2584 1 1 * 1..-26 12 1 1 * 1 19 58 1 1 24333...20 7 13 1 * 1
23362344111 ...2481124333 17222336653...1836235733
222..245333...276234411 1 15 3 5 6 2 45333<-16 5 6 2 35733
19 2..2 35733..-20 3 6 2 45333 1424333 6653..-19 56245333
17 16 4 1 1 * 1..-18 20 1 1 * 1 11 13 8 1 1 24333..-12 15 13 1 * 1
17362245333<-1856245333 11 2 3 5 5 3 6653<-12 3 6 5 2 3577
13 24333 6653...14 3 6 3 3 6653 9 15 8 1 1 24333<-10 17 13 1 * 1
11 3 5 6 2 35733...12 5 6 3 3 6653 7455536653...1056523577
10235 536653...1247336653 5 7 47 3 3 6653...6 11 5 5 3 6653
7 13 6 2 2 45333...8 15 6 2 45333 2 3 5 3 5 9 3577...8 9 5 5 3 6653

10 35 56523577...956523577 1 2353 59777+-2 46359777
33 4 1 1 * 1<-34 5 1 * 1
31 12344111+-33234411 1
25 12 1 1 * 1+-26 13 1 * 1
23 8 1 1 24333...32 1 1 24333
19 3 6 2 45333<-206 2 35733
172011*1<-18211*1 23 42 2 45333+-246 2 45333
1336336653..-146523577 2162245333+-27 13 1 * 1
11 20 1 124333<-1221 1 24333 19713 1 * 1<-20 10245333
11 5 6 3 3 6653...12 7 12 45333 17 3 6 2 35733..-18 6 3 3 6653
11 47336653<-165536653 15 56 2 35733..-21 6 2 35733
7 9 6 3 3 6653+-8 11 12 45333 11 15131 * 1+-12 18245333
6 9 5 5 3 6653..-8 15 3 3 6653 11 3 6 5 2 3577+-12 6 9 3 6653
5 105536653..-6 11 936653 917131 * 1+-1020245333
453593577 795536653..-810936653
3 6 35 9 3577...4 7 8 12 9 3 3 3 b 5 3593577..-175536653
3 3 6 5 9 3577..-4 7 7 9 3577 4 6 3 5 9 3577+-9 11 12 45333

9 2 3 5 3 5'if777 2 4 53 59777..-4 8 3 59777
38 11 * 1..-40 1 * 1
23 6 2 45333<-30 2 45333

37 1 1 * 1<-382 * 1 19 10245333<-201245333
3351 * 1...346 * 1 176336653..-24336653
31 1124333+-32224333 1326 1 * 1+-1427 * 1
25 13 1 * 1..-33124333 123573577<-16573577
17211*1<-1822*1 11 22 1 24333..-12 23 24333
155536653..-17936653 11 18 2 45333+-12 20 45333
11 21 124333+-122224333 11 6 9 3 6653+-12 8 12 93 3 3
11 7 12 45333..-12 13 2 3577 103593577..-18936653
11 35 7 3577+-13 5 9 3577 7 10 9 3 6653..-8 12 12 93 3 3
9 3 59 3577..-19 1245333 67593577<-101736653
7 11 1245333..-9 1736653 473 59777+-6 714 4 577

8 46359777 365 59777+-4 77 13577

Stem 48 (filtrations 8 to 10) Stem 49 (filtrations 8 to 10)
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22 1 * • • 1+-24 • • • 1 23 1 • * * 1+-25 * • • 1
21 2 * * * 1+-22 4 4 1 1 * * 1 1934411 * * 1<-205 1234411 * 1
176 *. *1+-188411* *1 13 2.......2 45333<-14 4 2..... 2 45333
152 • * 24333+-16 3 6 234411 • 1 10 2.......2 35733+-16 2...... 2 45333
122.......2 45333<-18 * * 24333 7 2...... 2 3 3 6653<-8 3 5 6 2...2 45333
9 2.......2 35733+-10 3 6 2....2 45333 42..•.2 43 3 36653<-102..... 233 6653
62......2336653 3 6 2.....2 3 3 6653<-4 7 5 6 2...2 45333
5 62......2 35733+-6 76 2....2 45333 1 2 2 2 1 2 24733 6653 e-23 4 1 1 24733 6653

15 3 2....2 4 3 3 3 6653<-4 3 5 6 2...2 35733 1 1 * 24733 6653
23 * * * 1<-26 4 1 1 * * 1
21441 1 * * 1<-24 1234411 * 1
178 4 1 1 * * 1.... 18 12 1 1 • • 1 195 1234411 • 1<-206 234411 • 1
1536234411 • 1+-1681 1 • 24333 15 2...... 2 45333<-16 42.•..2 45333
142...... 245333<-196234411 • 1 13 4 2..... 2 45333<-14 62....2 45333
11 2...•..2 35733<-12 3 6 2..•2 45333 122.....•235733<-17811 • 24333
9 36 2.•..2 45333<-10 5 6 2..•2 45333 9 2..... 2 3 3 6653+-10 3 6 2...2 35733
5 7 6 2..•.2 45333<-6 9 6 2.•.2 45333 7 3 5 6 2...2 45333<-8 5 6 2...2 35733
5 2.••2 4 3 3 3 6653<-6 3 6 2..2 3 3 6653 6 2...2 4 3 3 3 6653<-11 5 6 2...2 45333
3 35 6 2...2 35733+-4 5 62..2 3 3 6653 5 5 5 62...2 45333<-6 76 2...2 35733
222 12247336653<-4411247336653 3 2 2 1 2 24733 6653<-4 3 6 2 24333 6653

14 1 * 247336653 2 • 24733 6653
254 1 1 * • 1<-26 5 1 * * 1
231234411 • 1<-25234411 • 1
17 12 1 1 - * 1<-18 13 1 • • 1
15 8 1 1 * 24333+-24 1 1 * 24333 15 42....2 45333+-16 62...2 45333
11 3 6 2...2 45333<-12 6 2...2 35733 1362....245333<-202....245333
5 96 2...2 45333+-6 12 2...2 35733 9 3 6 2...2 35733<-10 6 2..2 3 3 6653
5 3 6 2..2 3 3 6653<-6 6 224333 6653 7 5 6 2...2 35733<-13 6 2...2 35733
3 5 6 2..2 3 3 6653<-4 8 2 24333 6653 57 6 2...2 35733<-6 102..2 3 3 6653
3 4 1 1 24733 6653<-8 1 1 24733 6653 3362243336653<-452247336653

13 1122455536653....232455536653 1 2 2 2 4 5 5 5 3 6653<-4 2 2 4 5 5 5 3 6653

'29 1 1'.· 1<-30 2 • • 1
-_._-

30 1 1 • • 1<-32 1 * * 1
2551· * 1<-266 *.1 19 2.... 2 45333<-20 4 2..2 45333
231 1 * 24333<-24 2 .. 24333 1562...245333<-222...245333
182....245333<-25 1 .. 24333 96 2..23 36653<-16 2..2 336653
17 13 1 .. .. 1<- 18 14 * .. 1 5 102..2 336653<-6 12222336653
7 10 2...2 35733<-8 12 2..2 35733 36 1 24733 6653<-4 7 24733 6653
7 1 1 247336653<-82247336653 3 5 2 24733 6653<-4 8 2 3 5 5 3 6653
562243336653<-9 1247336653 3 2 2 45 5 53 6653<-62 4 5 5 5 36653

12 222455536653 1 2 3 3 5 6 523577<-23 5 5 6 5 23577

30 1 * - 1<-32 • • 1 31 1 -* 1<-33 * * 1
292 .... 1<-3044 1 1 * 1 2734411 - 1<-285 1234411 1
256 * *1<-268411-1 21 2...245333<-22 422 2 45333
232 .. 24333<-24 36234411 1 19 4 2..2 45333<-20 5 8 1 1 :?4333
202...2 45333<-26 * 24333 18 2...2 35733<-24 2..2 45333
1714 *. 1<-18 16411 • 1 152..2336653<-16356245333
172...2 35733<-183 6 2 2 45333 12 2 24333 6653<-18 2 2 2 3 3 6653
11 2 243336653<-123 5 62 35733 11 122..2 45333<-12 138 1 1 24333
7 12 2..235733<-8 13 62 2 45333 9 142..245333<-10 158 1 124333
7 2 24733 6653<-10 24733 6653 5 2 4 5 5 5 36653.... 8 45 5 5 3 6653

11 2 33 5 6 5 2 3577<-4 5 56 5 23577 2 4 3 5 6 5 2 3577

Stem 48 (filtrations 11 to 15) Stem 49 (filtrations 11 to 15)
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25 2411·····1

6 1 1 • • • • • 1+-8 1 • • • • • 1
24 5 1 1 • • • • • 1+-62 • • • • • 1

1234411····1

6 1 • • • • • 1+-8 • • • • • 1 7 1 • • • • • 1+-9 • • • • • 1
52·····1+-64411····1 334411 • • • • 1+-45 1234411 • • • 1

23 234411····1 1 1 •• • • 24333

7 • • • • • 1+-10 4 1 1 • • • • 1
5 4 4 1 1 • • • • 1+-8 1 2 34411 • • • 1 351234411··· 1+-46234411 ···1

22 1 •••• 24333 2··· ·24333
9411····1+-1051····1

7 1234411 • • • 1+-9234411 • • • 1 36234411 ••• 1
21 3 4 1 1 • • • 24333+-4 5 1 • • • 24333 1 2.............2 45333+-2 4 2...........2 45333

13 1 1 • • • • 1+-14 2 • • • • 1
1411 i •• • 1+-161 •••• 1

951····1+-106····1 81 1 ••• 24333

7 1 1 • • • 24333+-8 2 • • • 24333 5 101 • • • • 1+-6 11 • • • • 1
3 5 1 • • • 24333+-4 6 • • • 24333 3 6 1 • • • 24333+-4 7 • • • 24333

20 2.............2 45333+-9 1 • • • 24333 3 2............2 45333+-442..........245333

141····1+-16····1
132··· ·1+-144411···1 15 1 • • • • 1+-17 • • • • 1
96· • • • 1+-1084 1 1 • • • 1 11 34411 • • • 1+-1251234411 •• 1
72 .. • • 24333+-8 3 6 2 34411 • • 1 5944 1 1 • • • 1+-6 11 1234411 • • 1
4 2...........2 45333+-10 • • • 24333 5 2...........2 45333+-6 4 2.........2 45333
3 6 • • • 24333+-4 7 6 2 34411 • • 1 3 4 2..........2 45333+-4 5 8 1 1 • • 24333

19 1 2...........2 35733+-2 3 62........245333 2............2 35733+-8 2..........2 45333

15 • • .. • 1+-184 1 1 • • • 1 11 5 1 2 34411 • • 1+-126 2 34411 • • 1
13 4 4 1 1 • • • 1+-16 1 2 34411 • • 1 791234411 •• 1+-8 10234411 •• 1

9 84 1 1 • • • 1+-10 12 1 1 • • • 1 7 2..........2 45333+-8 4 2........2 45333
7 3 6 2 34411 • • 1+-8 8 1 1 • • 24333 5 4 2.........2 45333+-66 2........2 45333
6 2..........2 45333+-11 62 34411 • • 1 4 2..........2 35733<-98 1 1 • • 24333
5 10 1234411 •• 1+-6 11 234411 • • 1 3 5 8 1 1 • • 24333+-4 7 13 1 • • • 1

18 3 2..........2 35733<-4 3 6 2.......2 45333 1 2.........2 3 3 6653<-2 3 6 2.......2 35733

17 4 1 1 • • • 1+-18 5 1 • • • 1
151234411 .... 1<-17234411 .... 1
9 12 1 1 .... • 1+-10 13 1 • • • 1
7 14 1 1 • • • 1+-8 15 1 • • • 1
7 8 1 1 • • 24333+-16 1 1 .. • 24333 7 10234411 .... 1+-8 1234411 .... 1
5 10 1 1 • • 24333<-6 11 1 • • 24333 7 4 2........2 45333+-8 6 2.......2 45333
3 3 6 2.......2 45333+-4 6 2.......2 35733 5 6 2........2 45333<-11 13 1 • • .. 1

17 2.........2336653 3 2........2 3 3 6653+-4 4 2......2 3 3 6653
21 1 1 .. • • 1<-22 2 ...... 1
17 5 1 • • • 1+- 18 6 .. • • 1 22 1 1 • • • 1<-24 1 • • • 1
15 1 1 •• 24333+-16 2 • • 24333 71234411 ··1+-8 154411··1
9 13 1 • • • 1<-17 1 • .. 24333 76 2.......2 45333+-142.......245333
362.......235733 3 4 2......2 3 3 6653<-4 6 2.....2 3 3 6653

16 1 2..... 2433 3 6653+-2 4 2...2 43336653 2......2 43 3 3 6653+-8 2......2 3 3 6653

Stem 48 (filtrations 16) Stem 49 (filtrations 16)
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3944 1 1 1...44 4 1 1 1 37 5 1 2 3 3...38 6 2 3 3
35 8 4 1 1 1...36 12 1 1 1 33 45333...34 5 7 3 3
35 24333...37 6 2 3 3 31 4 7 3 3 3...32 6653
33 3 6 2 3 3...34 8 3 3 3 30 35733...35 8 3 3 3
29 35733...33 5 7 3 3 27 23577...29 4 5 7 7
2623577...28 457 7 21 129 333...22 13 11 3 3
192441 1 1...2028 1 11 18 113577...20 13 5 7 7
1711 3577...1814577 13218333...1424653
15 59777...19 13 5 7 7 13209333...1421 11 3 3
13236233...1428333 11 22 9 3 3 3...12 23 11 3 3
11 21 57 3 3...13 24 6 53 11 183577...1320577
11 7 135 7 7...13 17 7 77 11714577...12111577
10 18 3577...12 20 5 7 7 10193577...1221577
9 18 4 57 7 ...10 20 7 7 7 10911777...1417777
99 11 777...10 10 13 11 7 7 11 14 5 7 7...8 13 13 11 7

6 5915777 69 15777

43 4 1 1 1...445 1 1
411233...48111 42 1 2 3 3 ...44 2 3 3
35 12 1 1 1...36 13 1 1 33 9 3 3 3...34 105 3
283577...325 7 7 31 6653...38 6 53
274577...3077 7 29 3577...33577
1928111...202911 21 13 11 33...22 14 13 3
1714577...2013117 1725333<-1826 5 3
1427333...162933 132111 33...1422133
11 22 11 3 3...12 23 13 3 11 21 577...132577
11 20 57 7...14 237 7 11 197 77...13 21 11 7
10 19777...1221 11 7 11111577...2113117

5 9 10 1311 7...10 11 1515 7 13 13 117
47 1 1 1...482 1
435 1 1...4461
42233"'4911
3513 11...36 14 1 43233...4633
31577...3777 42 3 33...445 3
29 7 7 7...33 11 7 37653...3877
192911...20301 34 11 3 3...36 133
19 13 11 7...21 15 15 33 1053...34 11 7
152933...17313 21 14 133...22 15 15
132377...17277 18 27 3 3...20 29 3
11 21 11 7...132315 172653...18277

4 9 11 15 15 1322133...142315
472 1...48 3
4433...50 1 4533"'493
4361 ...447 43 5 3"'45 7
35141...3615 35133...3715

3 1930 1"'2031 19293...2131

2 473...51

1

Stem 50 (filtrations 6) Stem 51 (filtrations :;; 6)
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354 1 1 - 1...365 1 - 1
33 12344111...401 1 - 1 34 12344111...36234411 1
27 12 1 1 - 1...28 13 1 - 1 25 4 2 2 45333...26 6 2 45333
21 36 2 45333 ...2262 35733 23 62 2 45333...29 13 1 - 1
192011-1+-20211-1 21 7 13 1 - 1+-22 10245333
1536336653...166523577 1936235733+-206336653
1326 1 1 - 1+-1427 1 - 1 1315131 - 1+-14 18245333
1356336653...147 1245333 1336523577+-146936653
13 47 3 36653...196 3 36653 1117131 - 1+-1220245333
11 22 1 1 24333...12 23 1 24333 11 56523577...176523577
9 15 6 2 45333+-10 18 2 35733 9 9 5 5 3 6653...10 10 9 3 6653
4 7 3 5 9 3577...6 7 8 12 9 3 3 3 593573577

9 34 53 59777+-5 8 3 59777 3463 59777+-4 5 10 113577

39 11 - 1"'40 2 - 1 35234411 1+-3834411 1
3551 - 1+-36 6 - 1 34 1 1 24333+-36 1 24333
34234411 1+-41 1 - 1 25 6 2 45333+-32 2 45333
33 11 24333+-34224333 21 102 45333+-22 12 45333
1921 1 - 1+-2022 - 1 18 5 5 3 6653+-20 9 3 6653
156523577+-21 1245333 143573577...16593577
1321 124333+-142224333 13 18 2 45333...1420 45333
13 7 12 45333+-14 13 23577 1369 3 6653+-14 8 12 933 3
133573577+-17573577 123593577...18573577
11 3593577...138129333 11 20 2 45333+-12 22 45333
9 182 35733...1020 35733 10 11 12 45333+-12 17 3 6653
9 153 3 6653"'10 1723577 910936653...1012129333

8 5 7 8 12 9 3 3 3...6 12 11 3577 3510113577
37344111...3851233

39 2 - 1+-404 4 1 1 1 35 124333...37 24333
3634411 1"'42 - 1 31 2 45333+-32 4 7 3 3 3
356- 1...3684 1 1 1 28 235733...34 45333
34 1 24333"'36 24333 25 3 3 6653...28 23577
33224333...3436233 19 93 6653+-22 12 9 3 3 3
27235733...2836653 15 59 3577+-21 9 3577
1922 -1"'20244111 13 20 45333...1421 8 33 3
14 5 9 3577...20 9 3577 13 3 59777"'17 59777
1322 24333e- 14 23 6233 11 22 45333...12 23 8 333
131323577...14144577 11 1736653+-14209333
12 3 59777...16 59777 11 559777"'12 7 14 577
101935733...12215733 91823577...10194577
10559777"'12713577 9 12 12 93 3 3"'12 18 3577
91723577...10184577 7 7 14 4 577...8 11 14 5 7 7

7 3 6 9 11 7 7 7+-47 11 15 7 7 46911777

Stem 50 (filtrations 7 to 9) Stem 51 (filtrations 7 to 9)
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27 234411 *1
3111*·1<-322**1 26 1 1 * 1 * 24333

27 5 1 • * 1 6 • * 1 212....245333<-2242..245333
26234411 * 1· *1 17 6 2...2 45333<-242...2 45333
25 1 1 • 24333<-26 2 • 24333 11 22 1 •• 1 12 23 * • 1

1913 1 • • 1<-20 14 • • 1 10 1 1 24733 12 1 247336653
9 1 1 24733 2247336653 9 18 1 * 10 19 * 24333
7 122...235733<-8 142..235733 7 102..2336653<-8 12222336653
7 6 2 24333 6653<-14 2 24333 6653 5 5 2 24733 8 2 3 5 5 3 6653
5 82 24333 6653<-6 10 243336653 5 2 2 4 5 5 5 3 2 4 5 5 5 3 6653

12 1 2 4 3 56 5 4 3 5 6 5 23577 2 2 4 3 5 6 5 23577

312 • • 1<-32441 1 • 1 2934411 • 512344111
2834411 • * * 1 27 1 * 24333<-29 • 24333
276 * * 1<-2884 1 1 * 1 23 2...2 45333<-24 4 2 2 245333
26 1 * 24333<-28 • 24333 214 2..2 58 1124333
252 * 24333<-26 3 6 234411 1 20 2...2 2..2 45333
19 14 • • 164 1 1 • 1 17 2..2 3 3 18 3 5 6 2 45333
19 2...2 3 6 2 2 45333 11 21 44 1 1 * 1 1223 1 2 34411 1
132243336653<-14356235733 11124733 24733 6653
101 24733 247336653 7 12 2 2 2 3 3 6653<-8 13 5 6 2 45333
92247336653<-1624333 6653 72455536653<-10455536653
7 142..235733<-8 15 6 2 2 45333 5 8 2 3 5 5 3 6653<-6 9 4 7 3 3 6653
5 10 24333 6653+-6 11 5 6235733 3 3 556 523577<-57 5 6 5 23577
3 5 4 5 5 5 3 6653<-4 7 5 6 5 23577 2 2 3 5 3 5 9 4 5 3 5 9 3577
343565 23577+-6 5 56523577 1245359 3577+-2 4 7 3 593577

11 1 235359 3577+-2 4 6 3 593577 1 2 2 3 5 3 59777+-2 3 4 5 3 59777
31 4 4 1 1 * 1+-36 4 1 1 * 1
27 8 4 1 1 * 1<-28 12 1 1 • 1 2951234411 1+-306 2 34411 1
27 * 24333+-29 6 2 34411 1 25 2..2 42245333
2536234411 1<-2681 124333 23 4 2 2 2 45333+-24 6 2 2 45333
21 2..2 35733+-223 6 2 45333 222..235733+-278 1 124333
19 16 4 1 1 • 1+-20 20 1 1 • 1 2158 1 124333<-22 7 13 1 * 1
19 3 6 22 45333+-20 56 2 45333 19222336653+-20 3 6235733
15 24333 6653+-16 3 6 3 3 6653 17 3 5 6 2 45333+-18 5 62 35733
13356235733+-1456336653 131381124333+-1415131 * 1
12 2 3 5 5 3 6653<-17 5 6 2 35733 13235536653<-1436523577
11 22 1 2 34411 1+-1223234411 1 111581124333<-1217131 * 1
11247336653<-1447336653 9 4 5 5 5 3 6653+-12 5 6 5 23577
9 1362245333<-10 156245333 7 13 5 6 2 45333<-8 15 6 2 35733
5556523577 5 9473 36653<-6 11 6 523577
2453593m7<-483593m7 3 6 9 5 5 3 6653<-4 7 11 12 45333
2 2 3 5 3 59777<-4 4 5 3 59777 3 453 5 9 8 3 5 93577

10 1 2 4 5 3 59777<-2 4 7 3 59777 32353 59777+-4 46359777

Stem 50 (filtrations 10 to 12) Stem 51 (filtrations 10 to 12)
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194 1 1 • • • 1...205 1 • • • 1 18 1234411 • • 1...20234411 • • 1
171234411 • • 1...24 1 1 • • • 1 9 42........2 45333...10 6 2.......245333

11 12 1 1 • • • 1"'12 13 1 • • • 1 7 62........2 45333...13 13 1 • • • 1
5 3 6 2.......2 45333...6 6 2.......2 35733 57131 • •• 1...6 102.......245333
3 5 6 2.......2 45333 3 3 6 2.......235733...46 2......2 3 3 6653

17 1 2......24333 6653...2 4 2.... 24333 6653 2.......243336653
19234411 * * 1...22 34411 * * 1

231 1 * * * 1"'242 * * * 1 18 1 1 * * 24333...20 1 * * 24333
195 1 * * * 1...206 • * * 1 9 6 2.......2 45333...16 2.......2 45333
18234411 * * 1...25 1 • * * 1 5 10 2.......2 45333...6 12 2......2 45333
17 1 1 * * 24333...182 • * 24333 3 6 2......2 3 3 6653
562.......235733 2 1 1 * 24733 6653...4 1 • 24733 6653
3 2.....24333 6653...4 4 2...24333 6653 121 * 24733 6653...2 3 * 24733 6653

16 1 1 1 * 24733 6653...2 2 * 24733 6653 1 12 * 24733 6653...2422 1 224733 6653

232 * • • 1...2444 1 1 • • 1
2034411 * * 1...26 * * • 1 2134411 *. 1...2251234411 * 1

196 • • • 1...2084 1 1 • • 1 191 * *24333...21* *24333
18 1 * * 24333...20 * * 24333 15 2.......2 45333...16 4 2.....2 45333
172 * • 24333<-18 36234411 * 1 122....... 2 35733...182......2 45333
11 2.......2 35733...123 6 2.... 2 45333 9 15 4 4 1 1 * * 1...10 17 1 2 34411 * 1
5 2.... 24333 6653...6 3 5 6 2... 2 35733 9 2......2 3 3 6653...10 3 5 6 2...2 45333
3 4 2...24333 6653...4 5 5 6 2...2 35733 6 2.... 24333 6653
2 1 • 24733 6653...4 • 247336653 5 62.....2 33 6653...67 5 62...2 45333

15 1 2 * 24733 6653...8 2...24333 6653 3 1 * 24733 6653...5 * 24733 6653

234 4 1 1 * * 1...284 1 1 • • 1
1984 1 1 * * 1"'20 12 1 1 * * 1 215 1234411 * 1...226234411 * 1
19 * • 24333...216234411 * 1 172......2 45333...18 4 2.... 245333
1736234411 * 1...188 1 1 * 24333 1542.....245333...16 6 2.... 2 45333
132......235733...14362...245333 142......2 35733"'198 1 1 * 24333
11 3 6 2.... 2 45333...12 5 6 2...2 45333 11 2 .....2 3 3 6653...12 3 6 2...2 35733
7 2... 24333 6653...8 3 62..2 3 3 6653 9171234411 • 1...10 18234411 • 1
5 3 5 6 2...2 35733...6 5 6 2..2 3 3 6653 9 35 6 2... 2 45333...10 5 6 2... 2 35733
422 12247336653...9562...235733 5 7 5 6 2...2 45333...6 9 6 2...2 35733
3 5 5 6 2...2 35733...4 7 6 2..2 3 3 6653 5 2 2 1 2 24733 6653...6 3 6 2 24333 6653
3 • 247336653...64 1 1247336653 334 1 1247336653...4562243336653

14 1 1 2 2 2 4 5 55 3 6653...2 3 22 4 5 5 5 36653 1 2..2 4 5 5 5 3 6653...4 2 2 2 4 5 5 5 3 6653

274 1 1 * • 1...285 1 * • 1 26 1 2 34411 • 1...28234411 * 1
25 1 234411 * 1"'32 1 1 • * 1 17 4 2.... 2 45333"'18 6 2...2 45333
19 12 1 1 • * 1<--20 13 1 * * 1 15 6 2.... 2 45333...22 2.... 2 45333
13362... 245333...1462...235733 11 3 6 2...2 35733...12 6 2..2 3 3 6653
7 9 6 2... 2 45333.-8 12 2...2 35733 918234411 • 1...102034411 * 1
7 3 6 2..2 3 3 6653...8 6 2 24333 6653 5 9 6 2...2 35733...6 12 2..2 3 3 6653
5 5 6 2..2 3 3 6653...6 8 2 24333 6653 5362243336653...652247336653
54 1 1 247336653...11 62..2336653 3562243336653...472247336653
36 1 1247336653<-47 1247336653 3222455536653<-622455536653

13 2222455536653 1 1 2 435 6 5 23577<-2 3 435 6 5 23577

Stem 50 (filtrations 13 to 17) Stem 51 (filtrations 13 to 17)
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27 1 1 • • • .. • • 1
2······1

26 1 •• • • • • 1 1 1 1234411 • • • • 1...22234411 • • •• 1
4411·····1

3411·····1...451·····1 21234411·· ··1...4234411····1
25 1 1234411 • • • • 1...8 1 1 • • • • • 1 12234411 •• • • 1...2434411 • • • • 1

711·····1...82·····1 361·····1...47·····1
351·····1...46·····1 3234411 • • • • 1...6 34411 • • • • 1
2234411 • • • • 1...9 1 .. • • • • 1 2 1 1 • • • • 24333"'4 1 • • • • 24333

24 1 1 1 • • • • 24333...2 2 • • • • 24333 1 2 1 • • • • 24333...2 3 • • • • 24333

7 2 • • • • • 1...8 4 4 1 1 • • • • 1
434411 • • • • 1...10 •• • • • 1
36 • • • • • 1...484 1 1 • • • • 1 534411 • • • • 1"'65 1 2 34411 • • • 1
2 1 • • • • 24333...4 • • • • 24333 3 5 4 4 1 1 • • • • 1...4 7 1 2 34411 • • • 1

23 12· • • • 24333...2 36234411 • • • 1 3 1 •• • • 24333...5 • • • • 24333

7 44 1 1 • • • • 1...12 4 1 1 • • • • 1
3 6 1 234411 • • • 1...47234411 • • • 1 551234411 ••• 1...66234411 ••• 1

22 3 • • • • 24333...5 6 2 34411 • .... 1 1 2 ..............2 45333...2 4 2............2 45333

11 4 1 1 • • • • 1...12 5 1 • • • • 1
91234411· ··1...1611··· .. .1

5 10 1 1 • • • • 1...6 11 1 • • • • 1
3 6 1 1 • • • 24333...4 7 1 • • • 24333 101234411 •• • 1...12234411 .... 1

21 2 ..............245333 3 2.............2 45333...4 4 2...........2 45333
1511 .. ···1...162 .. ···1

11 5 1 • • • • 1...12 6 • .. • • 1
10234411 ••• 1...17 1 ..... 1 11 234411 • • • 1...1434411 • • • 1
9 1 1 • • • 24333...10 2 • • • 24333 10 11 • .. • 24333...121 • • • 24333
5 5 1 • • • 24333...6 6 • • • 24333 5 2 ............245333...6 4 2 ..........2 45333
42............245333 3 4 2........... 2 45333...4 6 2..........2 45333

20 1 2............2 35733...2 4 2..........2 35733 2 .............2 35733...8 2...........2 45333
152 .... ··1...164411···1
1234411 ••• 1...18···· 1 1334411 ••• 1...1451234411 •• 1

11 6 • • • • 1...12 8 4 1 1 • • • 1 11 1 • • • 24333...13 • • • 24333
10 1 • • • 24333...12 • • • 24333 7 2...........2 45333...8 4 2 .........2 45333
92··· 24333...10 3 6 2 34411 •• 1 5 4 2..........2 45333...6 5 8 1 1 • • 24333
62...........245333 4 2...........2 35733...10 2 ..........2 45333
56 • • • 24333...6 7 6234411 • • 1 3 6 2..........2 45333...4 7 8 1 1 • • 24333

19 3 2........... 2 35733...4 3 6 2........2 45333 1 2..........2 3 3 6653...2 3 5 6 2.......2 45333

1544 1 1 • • • 1...2041 1 • • • 1
11 8 4 1 1 • • • 1...12 12 1 1 • • • 1
11···24333...136234411··1 135 1 234411 • • 1...146234411 • • 1
9 36234411 • • 1...108 1 1 • • 24333 9 2..........2 45333...10 4 2........2 45333
576234411· ·1...61211· ·24333 7 4 2.........2 45333...8 6 2........2 45333
5 2..........2 35733...6 3 6 2 .......2 45333 6 2 ..........2 35733...11 8 1 1 • • 24333
3 36 2 ........2 45333...45 6 2.......2 45333 558 1 1 • • 24333...6 7 13 1 • • • 1

18 2 ..........2336653 3 2......... 2 3 3 6653"'4 3 62....... 2 35733

Stem 50 (filtrations 18) Stem 51 (filtrations 18)
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