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ABSTRACT

Earlier results on partitioning sets of blocks into designs are reconsidered
and extended, and interesting properties of some of these partitions are
discussed.

1. Introduction

A t-design based on a v-set, X, is a collection of k-subsets (blocks) chosen from X
in such a way that each unordered t-subset of X occurs in precisely X of the blocks.
Such a design has parameters t—(v,k,A). In particular, for v even, a one-factor of the
complete graph Ky may be regarded as a 1-(v,2,1) design. Two i—(v,k,A) designs are
said to be disjoint if and only if they have no block in common.

If the set of all the Z k-sets contained in X can be partitioned into mutually

disjoint t-(v,k,A) designs (all with the same parameters), then these designs are said
to form a large set, denoted by LS(¢t—(v,k,A)). In particular, for v even, a one—
factorisation of Ky may be regarded as a LS(1-(v,2,1)); it is also often denoted by

OF (Ky). If a t—(v,k,A) design has b blocks, then b must divide Z for a large set

of these designs to exist. However, even where this condition is satisfied a large set
may not exist; for example, there is no LS(2-(7,3,1}) [4].

Whether or not a large set exists, it may be possible to pack the designs neatly by
enlarging the set of points on which they are based, sometimes by adjoining just one
v
k
into v mutually disjoint t—(v — 1,k,A) designs, each missing a different point of X,
then these designs are said to form an overlarge set, denoted by OS(t—(v — 1,k,A)).
We shall label the designs of an overlarge set by their missing elements. In particular,
for v odd, a near-one—factorisation of Ky may be regarded as an OS(1-(v — 1,2,1));
it is also often denoted by NOF(Ky). If a t~(v — 1,k,)) design has b blocks, then b

extra point. Thus, if the set of all the k-sets chosen from X can be partitioned

. v . .
must divide A for an overlarge set of these designs to exist. However, even where

this condition is satisfied an overlarge set may not exist; for example, there is no
05(5-(12,6,1)) [7].

There are two general constructions for overlarge sets, as follows:
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From any #-(v,k,1) design, D, we can form an OS((t — 1)-(v — Lk — 1,1)) by
choosing, for each 7 = 1,...,v, all the blocks of U containing 7, and deleting 2
from each of them. These (k — 1)-sets form design D,, and this overlarge set is
said to be derived frorm D. Note that, for different values of ¢, the designs D,
derived from D need not be isomorphic to each other. (This use of the term
‘derived’ is consistent with that of Rosa [6].)

} From any OS(i~(v,k,1)) based on the set {0,1,...,v} and consisting of the

designs D, Dy, ..., Dy, we can form v+ 1 distinet OS((¢t —1)~(v — 1,k — 1,1)).
Starting from some fixed element ¢, we first discard the design D; and then,
from each design ‘Dj, 7 # 1, we choose all the blocks containing 4, and delete
+ from each of them to form the design Sj on the set {0,1,...,v}\ {5,5}.
These designs &, j # 3, form an OS((f — 1)-(v — 1,k — 1,1)) based on the
set {0,1,...,v}\ {s}; this is a contraction of the original overlarge set. The
isomorphism class of the contraction will in general depend on the element ¢
which has been deleted. We also refer to the original overlarge set of designs D,
1=0,1,...,v, as an extension of the overlarge set of designs £ ;. Note that, for
1 > 2, every overlarge set of #~designs is an extension of at least one overlarge
set of (¢ — 1)-designs, but that not every overlarge set of (¢t — 1)-designs is a
contraction of an overlarge set of t—designs.

Construction (i) above shows that, for example, there is an 0S(2-(v,3,1)) for every
v =1 or 3 (mod 6), since there is a 3—(v + 1,4,1) design for every such v [3]. But
this is not the only way in which such overlarge sets arise. For some small designs,
we know all possible overlarge sets and, consequently, we know which of them are
extendible; this information is summarised in Table 1.

Construction (i) for overlarge sets has an analogue for large sets; that is, from a
LS(t-(v,k,1)) we can form a LS((t — 1)~(v — 1,k — 1,1)) by contraction.

In this paper, we consider the following:

Parameters Number of non-isomorphic Number of extendible
of designs overlarge sets overlarge sets

1-(6,2,1) 7 2

2-(7,3,1) 11 9] 2 [

3-(8,4,1) 2[4 0

1-(8,2,1) 3460 150

2-(9,3,1) 77 {10] 40 [8]
3-(10,4,1) 21 (8] 21 (7]
4-(11,5,1) 24 1] 0 [7

Table 1: The number of non—isomorphic overlarge sets of some small t—designs, and

the number of these overlarge sets which are extendible.




(i) relationships between LS(2-(9,3,1)) and their contractions to OF(Kg);

(ii) relationships between 05(2-(7,3,1)), their contractions to NOF(K7y) and their
extensions to 05(3-(8,4,1));

(iii) relationships between O8(2-(9,3,1)), their contractions to NOF(Kg), their ex-
tensions to 0S(3-(10,4,1)) and further to OS(4-(11,5,1));

(iv) the possibility of using contraction and extension of a given large or overlarge
set of designs to define a coarser equivalence relation, more appropriate than
isornorphism, in cases where the number of isomorphisin classes becomes very
large.

2. Contractions of LS(2-(9,3,1))

There are precisely two LS(2-(9,3,1)) [4], and precisely six OF(Kg) [11]; these are
listed for convenience in Tables 2 and 3 respectively. Note that from each 3 x 3 ar-
ray in Table 2, the corresponding 2—(9,3,1) design is constructed as usual by taking
the rows, columns, forward diagonals and back diagonals of the array of the design.
In Table 3, G’] denotes the automorphism group of {g‘“ The groups Gy, Gg and
Gy are all subgroups of Gy; Gy is isomorphic to the subgroup of G| with genera-
tors (124) (878), (132)(587) and (17)(28) (35) (46); G@ is not 1somorph1c to any
subgroup of Gj. Contraction of the first large set on element 1 {or 5) leads to a
one-factorisation isomorphic to §; and contraction on any other element to a one—
factorisation isomorphic to §5. Contraction of the second large set on any element
also leads to a one-factorisation isomorphic to §y. The relationships between these
designs are shown in Figure 1.
There is no LS(3-(10,4,1)) |4], so these large sets cannot be extended.

3. Contractions and extensions of OS(2-(7,3,1))

From the six OF(Kg) listed in Table 3 we can obtain the seven NOF(K7y) listed in
Table 4. In this table, a contraction of the OF(Kg) §; on the point ¢ is labelled Njs

Large

Set Designs

139 192 127 174 148 186 163
1 275 T4b 485 865 635 395 925
486 863 639 392 927 274 748

124 128 1256 129 123 126 127
2 378 943 983 743 469 357 346
956 765 476 586 785 489 598

Table 2: The two large sets of 2-(9,3,1) designs.



OF |G, |Gy Blocks OF ;1G5 |; Gy

Generators Generators

Blocks

ot2s s e 4 o |0123 4567
1344 - 02 13 46 57 ;645 Z5 - 02 13 46 57
8151344 5 AGL(3,2) | 03 15 a7 56 | (09 (13) (48) (57) | 03 12 47 56

(0B61732) 04 15 26 37 04 1B 26 37
(45) (67) 05 14 27 36 (24)(35) 05 14 27 36

06 17 24 35 (45) (673 06 17 25 34

07 16 25 34 07 16 24 35

01 23 45 67 01 23 45 67

§3:16; DgxZyg |02 13 46 57 9674 . 5 02 13 46 57
(01)(23) 03 12 47 56 3} e 2 )3 03 12 47 56

04 16 25 37 0415) (2736 04 16 27 35

(02)(13)(45)(67) | o5 17 26 34 (123 (567) 05 17 26 34
(0614) (2735) 08 14 27 35 06 14 25 37
07 15 24 36 07 15 24 36

01 23 45 67 01 23 45 67

o 02 13 46 57 DA T 02 14 36 57
T5:245 AgxZy | 63 12 27 86| 56342527 Zg | o3 16 25 47
(01)(23)(46)(57) | 04 16 25 37 (01)(48) (67) 04 17 26 35
(135) (267) 05 17 26 34 (153) (476) 05 12 37 46

06 12 35 47 06 15 27 34

07 15 24 36 07 13 24 56

Table 3: The six non-isomorphic one—factorizations of Kg.
@G denotes the automorphism group of the one-factorization of §;. For two groups
and L, H x L denotes their direct product and H - L denotes their semi~direct
product. Dg, A4, Sg and Zn denote the dihedral group of order 8, the alternating
group of degree 4, the symmetric group of degree 3 and the cyclic group of order n
respectively. Zn' denotes the direct product of m copies of Zn. AGL(3,2) is the
collineation group of the affine 3-space over GF[2].

Figure 1: The relationships between the two large sets of 2-(9,3,1) designs (denoted
by triangles) and the two extendible one—factorizations, §1 and §x, of Kg (denoted
by circles).
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and has automorphism group H i which is the stabiliser in G; of the point i. The
groups of all of the one-factorisations Sj, 1 €7 <5, are transitive on the points of
the design, so just one near—one—factorisation, iji arises from each. However the
group of the 1-rotational one-factorisation §g fixes one point and is transitive on the
rest; it gives rise to the two near-one-factorisations, 9gg and gy.

Bach of these NOF(K7y) can be extended to an OS(2-(7,3,1)); the relationships
between them are shown in Figure 2. The relationships between the 0S(2-(7,3,1))
and 05(3—(8,4,1)) are also shown in Figure 2: only two of the 11 05(2-(7,3,1)) can
be extended, type B going to Ly, the OS(3-(8,4,1)) with automorphism group of
order 1512, and type F to Lg with group of order 216. Note that only the NOF(K7)
arising from §g lead to 05(3-(8,4,1)).

Since there is no 4-(9,5,1) design, no OS(3-(8,4,1)) is extendible.

4. Contractions and extensions of OS(2—-(9,3,1))

The OF(Kjg) have been classified by Gelling [2]; there are precisely 396 of them.
These give rise to 3460 NOF(Kg), ouly 150 of which can be extended to OS(2-
(9,3,1)). Table Al (in the appendix) lists these 150 NOF(Kg); again, if a particular
NOF(Kg) was formed by contraction, on 1, of the jth OF (K1) in Celling’s list, then
the value of j is called the index of the NOF(K¢q) and both the index and ¢ are listed
in the table. Also the automorphism group of the NOF(Kg) is denoted by G, and
the table lists both the order and the generators of G.

Figure Al shows the relationships between these NOF(Kg) and the 05(2-(9,3,1)).
This graph has 11 components, the largest of which (Component 1) contains the
overlarge set derived from a 3-(10,4,1) design. In fact, it contains 44 of the OS(2-
(9,3,1)), including all forty that are extendible and four which are not (numbers 18, 54,
55, 58). Note that for this case, because of the difficulty of using our previous notation
to label the corresponding figures (Al) we have simply labelled the NOF(Kg) from
1 to 150.

For 05(2-(9,3,1)), 0O5(3~(10,4,1)) and 0§(4-(11,5,1)), the relationships are sum-
marised in Figures A2 and A3. Each of these graphs showing the extension—contraction
relationships has three components, one of which includes almost all the overlarge sets
and contains that derived from a 3-(10,4,1) or 4—(11,5,1) design respectively.

Of the 40 extendible 05(2-(9,3,1)), 16 extend in only one way each (numbers 14,
15, 21, 22, 32, 39, 46, 49, 65, 66, 69, 70, 73, 74, 75, 76), six extend in only two ways
each (numbers 2, 8, 23, 24, 59, 77), twelve in three ways each (numbers 1, 5, 9, 10,
11, 16, 17, 25, 29, 30, 31, 50), four in four ways each (numbers 3, 4, 7, 12), one in five
ways (number 6) and one in six ways (number 13).

All of the 21 0S(3-(10,4,1)) are extendible: two of them extend in only one way
each (numbers 17, 18), ten in only two ways each (numbers 4, 11, 12, 13, 14, 15, 16,
19, 20, 21), five in three ways each (numbers 2, 5, 6, 8, 10) and four in four ways each
(numbers 1, 3, 7, 9).



OF’]”"]HJ?‘" Blocks NOF’J’z’IHJ'f'I’ Blocks
generators generators
12 47 56 12 47 56
1.0 13 46 57 9. q . 13 46 57
Mg ;1505168 |34 o7 36 Nyp;2;0;8 14 27 36
(124) (365) 15 26 37 (24)(35) 15 26 37
45) (67 16 25 34 48Y(67 16 24 35
(45) (67) 17 24 35 (45) (67) 17 25 34
23 45 67 23 45 67
12 47 56 12 47 56
13 46 57 A 13 46 57
Nag;3;0;2 |18 27 35| 40510512 1ag 95 37
(46) (57) 15 24 36 (123) (567) 15 24 36
16 25 37 (45) (67) 16 27 35
17 26 34 17 26 34
23 45 67 23 45 67
12 35 47 12 37 46
13 46 57 13 24 56
RATESIECE 64 I TLICALR FFE 3
(135)(267) 16 25 37 (165437) is 95 a7
17 26 34 17 26 35
23 45 67 23 45 67
01 45 67
B9 03 16 47
Mea:6:2:42 |64 17 35
(01)(45)(67) 05 37 46
(153) (476) 06 15 34
07 13 56
14 36 57

Table 4: The seven non-isomorphic near-one-factorizations of K7; all of these
result from contractions of the 11 overlarge sets of 2-(7,3,1) designs and from the
derivation of the six one-factorizations of Kg. For the notation, see the beginning of
Section 3.

5. Using extensions and contractions to define equivalence

For some of these systems, notably the 05(2-(9,3,1)), the number of isomorphism
classes is large enough to be somewhat awkward. One obvious way to try for a coarser
and more convenient equivalence relation on this set is the following:

Suppose that A and B are two OS(t~(v,k,1)). Then A and B are said to
be equivalent if one can be converted into the other by a finite sequence
of contractions and extensions.

This definition works well in the smallest case, as shown in Figure 2. The sets of

NOF(K7), 05(2-(7,3,1)) and OS(3-(8,4,1)) fall into three equivalence classes each,

corresponding to the three components of the graph. However for the next case, the
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Figure 2: The relationships between near-one—factorizations of Ky (denoted by
circles), overlarge sets of 2-(7,3,1) designs (denoted by triangles), and overlarge sets
of 3-(8,4,1) designs (denoted by squares).

extendible 05(2-(9,3,1)) all belong to the same component of the graph in Figure
Al, and consequently are all equivalent to each other. (What is worse, they are
all equivalent to the four non-extendible overlarge sets that also occur in the same
component.) It follows from this that all the O5(3-(10,4,1)} are equivalent to each
other, and so too are the 05(4-(11,5,1)).

Nevertheless, it is interesting to note the order in which the overlarge sets occur
in the graphs. For instance, in Figures A2 and A3, the 05(3—(10,4,1)) appear in the
following six layers, starting from that derived from a 4-{11,5,1) design :

21;4:3;1,2,56;7, 8,9, 10, 11, 16; 12, 13, 14, 15, 19, 20.

(Overlarge sets 17 and 18 appear in both cases in separate components.) In other
words, given an 0S5(3-(10,4,1)), contracting it to an 05(2-(9,3,1)) and extending
again has the same effect as extending it to an OS(4-(11,5,1)) and contracting again.

Similarly in Figure A2, the 05(2-(9,3,1)) appear in six layers, which are the same
six layers as in the first part of Component 1 of Figure Al. The non-extendible



overlarge sets (18,54, 58,55) then link those of the two small components of Figure
A2 into Component 1 of Figure Al.
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APPENDIX TO SECTION 4

NOF ;index;:; |G |; Blocks NOF ;index;¢; | G| ; Blocks
generators generators

12 34 56 78 20 36 47 58
13 24 57 69 23 5O 68 79
.10 - 14 23 68 79 11 24 57 69 80
Pp51;0;48 15 26 37 89 Ng;1;1;432 25 39 48 70
(26359784) 16 25 38 48 (023) (489) (578) 26 37 40 89
343(58) (67 i7 28 3b 48 08Y (B6) (79} 27 30 46 B9
(34) (583 (67) 18 27 46 59 (08) (56) (79) 98 35 49 60
19 36 47 58 29 38 45 €7
29 38 45 67 34 56 78 90
20 38 45 67 10 36 47 58
23 50 68 79 13 57 69 80
AP 24 57 69 80 5. 5. 14 50 68 79
Ng;2;1;12 25 39 48 70 Ng;2;2512 15 37 40 89
(09) (35) (46) 26 37 40 89 (09) (35) (46) 16 39 48 70
34)(58) (87 27 30 46 59 343 (B8} (67) 17 35 4@ 60
(34)(s8) (67) 28 35 49 60 (34) (58) (67) 18 30 46 59
29 36 4T 58 19 38 45 67
34 56 78 90 34 86 78 90
10 35 47 68 12 34 56 78
12 34 56 78 13 24 57 69
i3 24 57 80 14 23 68 79
My ;4;9;2 14 23 58 60 Mg ;5;0;2 15 26 37 89
15 26 37 40 16 25 39 48
(38) (47) (86) 16 25 48 70 (36) (48) (78) 17 28 46 59
17 28 36 5O 18 27 35 49
18 27 30 48 19 38 45 67
20 38 45 67 29 36 47 58
20 38 45 67 10 29 47 68
23 50 68 79 12 56 78 90
N o518 24 57 69 80 14 58 60 79
(RS 25 39 48 70 Mg ;6;3;2 15 26 40 89
(08)(56)(79) 26 37 40 89 (08 (56)(79) i6 25 48 70
(38)(45)(78) 27 35 48 60 17 20 46 59
28 30 46 59 18 27 49 50
29 36 47 58 19 28 45 67
34 56 78 90 24 57 69 80
10 29 35 68 12 34 56 78
i2 34 56 90 13 24 57 69
13 24 69 80 14 23 68 79
15 26 40 89 16 27 49 58
(1) 16 25 39 48 (23) (67) (89) 17 36 48 59
18 36 49 50 18 25 39 47
19 28 30 45 19 28 35 46
20 38 46 59 29 38 45 67

Table Al: The 150 non-isomorphic near-one-factorizations of Kg which result from
contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the notation see the
beginning of Section 4.



NOF ;index ;1 ;| G |;

NOF ;index; i ;|G| ;

Blocks Blocks

generators generators
20 36 48 59 10 29 38 67
23 50 68 79 12 56 78 90
LR 24 57 69 80 RPN 13 57 €9 80
Myp;8;154 25 39 47 60 MNyg ;8;4;4 15 26 37 89
(05)(69)(78) %g 37 40 89 (05} (69) (78} 16 27 30 58
23)(67Y (89 30 49 58 23Y(e7Y(89 17 20 36 b9
(23)(67) (89) 28 35 46 70 (23) (673 (89) i8 25 39 60
29 38 45 67 19 28 3B 70
34 56 T8 90 23 50 68 79
20 38 45 67 10 29 47 58
23 50 68 79 12 B& 78 90
Lo 24 BT 69 80 ¢ L. a. 14 5O 68 79
Myg 95154 25 39 46 70 Mg ;9;354 15 26 40 89
(06) (24) (89) 26 37 40 89 (08)(24)(89) 16 27 48 58
09Y(87Y(&8 27 30 48 B9 09)(57) (68 17 28 49 60
(09)(57) (88) 28 35 49 60 (09) (57) (68) 18 25 48 70
29 36 47 58 19 20 45 67
34 BE 78 90 24 57 69 80
10 36 47 89 10 25 47 89
13 57 69 80 12 56 78 90
14 58 60 79 14 58 80 79
My 10;2;2 15 39 40 68 Nig:10,;3;2 15 27 40 68
' 16 37 48 5O - 16 29 48 50
(08)(56) (79) 17 30 46 59 (08) (56 (79) 17 28 46 59
18 35 49 70 18 26 49 70
19 38 45 67 19 20 45 67
34 56 78 80 24 57 69 80
10 25 36 89 20 39 45 67
12 34 56 90 23 50 68 79
13 24 69 80 Mig:11:1:6 24 57 69 80
My7;10;7;51 14 23 58 €0 18 4+ 5 %o 25 36 40 89
(1) 15 39 40 68 (083 (563 (79) 26 35 48 70
i6 29 48 &0 (09)(B73(68) 27 38 48 60
18 26 35 49 28 37 46 59
19 20 38 45 29 30 47 58
28 30 46 59 34 56 T8 80
20 35 49 67 10 36 47 59
23 50 68 79 13 57 69 80
PP 24 57 69 80 T 14 50 68 79
TMyg; 125154 25 37 40 89 Nog ;1252512 15 39 48 70
(08)(56)(79) 26 39 48 70 (033 (16)(47) 16 37 40 89
09)(34)(56) (78 27 38 45 60 08)(34)(586)(78 17 30 46 58
(09)(34) (56)(78) 2 a6 a5 to (09)(34) (58)(78) 185 49 o7
29 30 46 58 19 38 45 60
34 56 78 90 34 56 78 90

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ;index;1; |G |;

NOF ;index;1; |G| ;

Blocks Blocks
generators generators
10 29 47 58 10 29 35 47
12 56 78 90 12 34 56 90
14 50 68 79 13 24 57 69
Ny ;13336 15 26 48 70 TNy ;1638 1 14 23 60 79
(0S6E79) (1243 16 27 45 89 %) 15 26 37 40
17 25 49 60 16 27 39 50
18 20 46 59 17 20 46 59
19 28 40 67 19 36 45 70
24 57 69 80 25 30 49 67
20 36 47 59 10 29 38 67
23 50 68 79 12 56 78 90
24 57 69 80 13 57 69 80
miiite |BREE] gy |EESE
(05) (69) (78) 27 30 49 58 (05)(69) (78) 17 25 39 60
28 35 46 70 18 20 36 59
29 38 45 67 19 28 35 70
34 56 78 90 23 50 68 79
10 36 49 58 10 27 49 58
13 57 69 80 12 56 78 90
14 50 €8 79 12 50 68 79
MNog ;19;2; 2 15374039 Mog ;19,;3;2 igggiggg
16 39 48 70
(08) (56) (79) 17 30 46 59 (08) (56) (79) 17 28 46 59
18 35 47 60 18 29 47 60
19 38 45 67 19 20 45 67
34 56 78 90 24 57 69 80
10 27 36 58 20 36 47 59
12 56 78 90 23 58 60 79
13 57 69 80 24 57 69 80
Mari195452 |12 20 5050 Tesiilizo 28808 e
(08) (56) (79) 17 28 30 59 (08) (56) (79) 27 38 46 50
18 29 35 60 28 35 49 67
19 20 38 67 29 30 45 68
23 50 68 79 34 56 78 90
10 35 49 67 12 34 56 78
13 57 69 80 13 25 47 69
14 58 60 79 14 26 37 89
mpnizy |BEEE| agmeo |EEEE
(08) (56) (79) 17 30 45 68 (16482537) 17 29 45 68
18 36 47 59 18 35 49 67
19 38 46 50 19 28 36 57
34 56 78 90 27 39 46 58

Table Al(cont’d): The 150 non-isomorphic near-one—factorizations of Kg which
result from contractions of the 77 overlarge sets of 2—(9,3,1) designs. For the
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NOF ; index ;2 ; |G |; Blocks NOF ;index; ¢ ;|G |; Blocks

generators generators

10 27 46 58 10 27 49 68

12 32 56 78 12 56 78 90

80 14 58 60 79

wggzss (HEHE wgomsn (BEES

(15472638) 16 24 38 70 (08) (56) (79) 17 20 46 59

17 30 45 68 18 29 47 50

18 20 35 67 19 28 45 67

28 36 40 57 24 57 69 80

20 38 45 67 10 25 47 €8

23 58 60 79 12 56 78 90

: 24 57 69 80 14 58 60 79

Mag ;24,152 |20 30 Ge ool Taei2i8;2 1182028 %

(08) (56) (79) 27 36 40 89 (08)(56) (79) 17 28 46 59

28 30 46 59 18 26 49 50

29 35 48 70 19 20 45 67

34 56 78 90 24 57 69 80

10 25 39 68 12 34 56 78

12 56 78 90 13 24 57 69

13 57 62 80 14 23 58 79

Map 24542 |2 ol MeeiZi0il e

(08) (56) (79) 17 28 30 59 (1) 17 28 46 59

18 26 37 50 18 25 36 49

19 20 38 67 19 35 48 67

23 58 60 79 27 39 45 68

10 36 48 59 10 38 49 67

13 57 69 80 13 57 69 80

14 50 68 79 14 50 68 79

) 16 35 49 70 1) 16 30 48 59

17 30 46 58 17 39 46 58

18 39 45 67 18 36 45 70

19 38 47 60 19 35 47 60

34 56 78 90 34 56 78 90

20 38 45 67 10 36 47 59

23 50 68 79 13 57 69 80

24 E7 69 80 14 50 68 79

40:1:1 25 39 48 60 40-9:1 15 37 40 89
m39 3 3Ly 40 Py

) 26 37 40 89 W 16 30 49 58

27 20 49 58 17 39 48 60

28 36 47 59 18 35 46 70

29 35 46 70 19 38 45 67

34 56 78 90 34 56 78 90

Table Al(cont’d): The 150 non-isomorphic near-one~factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ; index ;4 ; |G | Blocks NOF ;index ;i; | G| ; Blocks
generators generators

10 27 38 46 20 38 45 67

12 34 56 78 23 5O 68 79

13 25 47 80 24 B7 685 80

My ;43;9;1 14 26 37 50 Myp;44:1;2 |25 39 48 60

o)) 15 23 48 80 (34) (58) (67) 26 37 40 89

16 24 58 70 27 30 46 59

17 30 4b €8 28 35 49 70

18 20 35 67 29 36 47 58

28 36 40 57 34 66 78 90

10 25 47 €8 12 34 56 78

12 56 78 90 13 25 47 69

i4 58 60 79 i4 26 37 89

g i (BEEE| wyowoo |HEET
i6 4]

(1) 17 28 46 59 | (12)(34)(56)(78) |37 59 35 g

18 27 49 50 18 39 45 67

19 20 45 67 19 28 46 57

24 57 65 80 27 36 49 58

10 26 47 59 10 25 49 68

12 B6 78 90 12 B6 78 90

14 25 70 89 i4 58 60 79

TNys ;50 ;3 ;1 15 48 60 79 Tyg ;51532 15 27 40 89

(1) 16 27 49 58 (08) (56) (79) 16 29 48 70

17 29 40 68 17 28 46 59

18 20 45 67 18 26 47 50

19 28 46 50 19 20 45 67

24 57 69 80 24 57 69 80

10 25 37 68 12 34 56 78

12 66 78 90 13 24 57 69

13 B7 69 80 14 25 37 89

Ty 5l 4;2 15 27 36 89 Mg ;53:0;1 16 26 38 79

(08) (56) (79) 16 29 35 70 (1) 16 27 48 B9

17 28 30 59 ' 17 28 39 486

18 26 39 BO 18 35 49 67

i% 20 38 67 19 23 45 €8

23 58 60 79 : 29 36 47 58

10 29 36 47 10 39 45 67

12 34 78 90 13 B7 €9 80

13 24 69 80 14 58 60 79

53:5:1 14 37 60 89 e 55:9: 1 15 30 49 68

Mg PRt 16 27 30 48 50 P 16 38 47 59

17 28 39 46 17 35 40 89

18 20 49 67 18 37 48 50

19 23 68 70 19 36 48 70

26 38 40 79 34 56 78 90

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ;index;s; | G |; Blocks NOF ;index ;1 ;|G |; Blocks

generators generators

10 27 45 68 10 38 4B 67

i BEsE

14 36 70 8¢

Ney ;5959 1 14 25 36 70 Mo :60;2;1 |15 40 68 79

(1) 15 23 48 60 (1) 16 39 48 BO

16 38 47 50 17 35 49 60

i7 26 30 k8 18 37 46 k¢

18 20 37 46 i9 30 47 58

28 35 40 &7 34 86 78 80

10 25 39 47 10 27 36 59

i2 34 5$ a0 12 34 56 90

i3 24 B7 69 13 24 B7 69

wpien |RESE women |BESD

(1) 16 27 49 5O (1) 16 39 47 50

17 30 46 59 17 25 30 49

19 20 35 67 19 20 45 &7

29 36 45 70 26 35 46 TO

12 34 56 78 10 29 48 67

i3 28 4; 89 12 56 78 80

14 26 37 89 14 58 60 79

Mg ; 6550 ; 1 16 23 68 79 Mg 1673 ;1 15 26 40 89

(1) 16 28 39 45 (1 16 20 47 59

17 36 49 B8 i7 28 48 O

18 29 46 57 i8 256 46 70

19 27 35 48 19 27 45 68

24 38 59 67 24 57 69 80

10 29 48 67 12 34 56 T8

12 56 78 ?0 13 24 B7 69

14 50 €8 79 14 25 36 89

Mer =73 -3 1 15 26 40 89 7801 15 23 68 79
57 3 3 3 ‘ﬁ5g 3 : B

(1) 16 28 47 59 (1) 16 27 48 B8

17 20 46 L8 17 29 35 48

i8 285 49 70 i8 39 4B 67

19 27 45 60 19 26 38 47

24 57 69 80 28 37 46 B9

10 28 36 b9 12 34 56 78

12 5? 78 28 13 24 57 69

13 B7 69 i4 25 36 89

Meg ;8434 ;1 15 26 39 70 Mg ;85:0;1 |15 23 68 79

(1) 16 27 35 89 (1) 16 27 49 5§

17 25 38 60 17 29 35 48

i8 29 30 67 18 37 46 BS

19 20 37 &8 19 26 38 47

23 B0 €8 79 28 39 45 67

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ; index ;1 ; | G|; Blocks NOF ;index;7; |G |; Blocks
generators generators
10 27 46 59 10 27 38 486
12 56 78 90 12 34 78 80
14 26 50 89 . 13 47 69 80
(1) 16 24 58 70 (1 16 24 39 70
17 29 48 60 17 29 48 60
18 20 48 &7 18 20 38 49
19 28 45 67 19 28 30 67
25 47 69 80 23 40 68 79
i0 27 38 46 20 37 48 59
12 34 56 78 23 49 BB 60
13 25 47 80 24 57 gg 80
Npaa:01:0:1 14 26 37 5O Mg :02:1:1 25 36 70 89
63 PAY 15 23 40 68 MEPASE 26 38 40 79
16 24 B8 70 27 39 46 50
17 35 48 60 28 30 45 87
18 20 36 B7 29 35 47 68
28 30 45 67 34 B8 78 90
20 37 45 68 10 26 47 &9
23 58 60 79 12 56 78 90
24 57 69 80 14 58 60 79
Mes 95512 | 2 Se a7 eo | leei®:8;2 1820
(08) (56) (79) 27 36 40 89 (08) (56) (79) 17 28 46 5O
28 39 46 5O 18 25 49 67
29 35 48 70 19 20 45 68
34 56 78 90 24 57 €69 80
10 29 48 67 10 29 47 68
12 56 78 90 12 34 78 90
i4 58 60 79 i3 24 69 80
g7 ;9653 ; 1 15 26 40 89 Ngg ;973551 14 36 70 89
(1) 16 20 47 598 1) 16 27 30 49
17 28 46 50 i7 28 39 60
18 25 49 70 i8 20 37 486
19 27 45 68 i9 23 48 67
24 B7 89 80 26 38 40 79
10 27 49 68 10 29 35 &7
12 56 78 90 12 B6 78 90
14 58 60 79 13 B7 69 80
. 98:3:9 15 26 40 89 Ny 0 09 4 1 15 26 37 89
g(lgg)’(ss)!(ﬁ) 16 25 48 70 70 'y 16 27 30 58
17 28 46 59 17 28 39 60
18 29 47 50 i8 20 36 B9
19 20 45 67 19 25 38 70
24 57 €69 80 23 50 68 79

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ; index;1; |G| ; Blocks NOF ;index ;1 ; |G |; Blocks
generators generators
10 27 36 b9 10 28 49 87
12 34 56 90 12 56 78 S0
13 25 47 69 14 25 70 89
(1) ib 30 46 79 (1) 16 20 48 59
16 20 37 45 17 29 46 50
17 28 35 40 18 27 45 60
19 24 57 60 18 26 47 58
23 49 50 67 24 57 €9 80
10 38 49 67 12 34 B6 78
13 B7 69 80 13 24 57 68
14 58 80 79 14 25 36 89
Ny ;106521 i5 37 40 89 Myg ;1145051 15 26 48 79
(1) 16 35 48 70 (1) 16 29 37 58
17 39 46 5O 17 28 39 458
18 36 47 BS 18 35 49 67
19 30 45 68 19 27 38 48
34 56 78 90 23 47 59 €8
10 28 37 46 10 28 49 57
12 34 78 90 12 34 78 8¢
13 24 69 80 13 25 47 80
Ngg ;117 ;53 1 14 23 60 79 Mo 121 6 1 14 37 50 89
o)) 16 29 38 47 (1) 15 23 48 79
17 26 30 89 17 20 38 59
18 20 485 67 18 29 30 45
19 36 48 70 19 27 35 40
27 39 40 &8 24 39 58 70
10 27 39 45 10 26 48 B9
12 34 56 90 12 56 78 80
13 24 57 €9 14 25 70 89
Ny 1125;8 ;1 14 25 36 70 Mg ;12931 15 40 68 79
(1) 16 26 40 79 (1) 16 29 47 b8
18 30 47 b9 17 28 45 60
17 28 35 60 18 20 49 67
19 20 37 486 19 27 46 BO
23 4% 50 87 24 B7 €69 80
10 25 47 68 10 23 45 68
12 56 78 90 12 34 56 80
14 58 60 79 13 24 €9 80
130:3:1 15 26 40 89 1315701 14 25 36 89
Mg W 16 29 48 70 g0 W 15 38 49 60
17 20 46 B9 16 28 30 59
18 27 49 50 18 29 46 50
19 28 45 67 19 20 35 48
24 57 69 80 26 39 40 b8

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ;index;i; | G |; Blocks NOF ; index;z;| G |; Blocks
generators generators

20 39 45 67 10 37 46 59

23 58 60 79 13 57 69 80

24 57 69 80 14 58 60 79

Mgy ;132;1;2 |25 3648 70 || 91, :132;2; 6 | 15 30 49 68
(08) (56) (79) 26 35 40 &9 (076895) (143) e
28 37 46 59 18 39 45 67

29 38 47 50 19 36 48 70

34 66 78 B0 34 56 78 20

20 35 49 67 10 36 47 B9

23 50 68 79 13 57 69 80

24 57 €69 80 i4 50 €8 79

Ngg ;135 152 25 37 40 89 Nga ; 135 ;2 2 15 39 48 70
COICOROMNNES 1344 IENCHENCO NN P -«
28 36 47 by i8 35 49 67

29 38 45 60 18 30 46 58

34 56 78 20 34 56 78 90

20 37 46 b9 10 38 47 58

23 50 68 79 13 57 69 80

24 B7 69 80 14 36 70 89

MNgs ;136 ;152 | 2538 49 60 | Mg ;139,21 | 15 40 68 79
(05) (63) (78) 26 38 48 70 (1) 16 37 49 BO
27 36 40 8% ’ 17 35 48 60

28 30 45 &7 18 30 46 b9

29 36 47 58 19 38 45 87

34 56 78 90 34 B8 78 90

10 26 39 47 10 25 49 68

12 34 56 90 12 B6 78 890

13 24 B7 69 14 58 60 79

Ng7 ;139 ;8 ; 1 14 25 36 70 Mgg ; 14053 ; 1 15 297 40 89
(1) 15 23 40 79 (1) i6 29 48 70

16 37 49 5O 17 28 46 BO

17 29 35 &0 18 28 47 59

19 20 45 87 i9 20 45 67

27 30 48 59 24 57 69 80

i2 34 56 78 i2 34 56 78

13 24 57 69 13 24 57 69

i4 25 36 89 i4 25 36 89

1) 16 29 38 47 (1) 16 29 38 47

17 26 49 b8 17 26 49 &8

18 39 45 67 i8 37 46 b9

19 27 35 48 19 27 35 48

28 37 46 59 28 39 45 &7

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2~(9,3,1) designs. For the
notation see the beginning of Section 4.
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‘NOF ; index ;¢ ; |G |;

NOF ;index ;i ; |G |;

Blocks Blocks
generators generators

10 27 38 59 20 35 47 68
12 56 78 90 23 48 59 70
13 57 69 80 24 57 69 80
Mgy ; 14654 1 15 26 30 79 Mg ; 1471 ;1 25 37 60 89
) 16 29 37 &8 ) 26 38 40 79
17 28 35 60 27 36 49 58
18 20 39 67 28 39 46 5O
19 23 50 68 29 30 45 &7
25 36 70 89 34 56 78 90
20 38 46 59 10 36 47 58
23 50 68 79 13 67 69 80
24 57 69 80 14 50 68 79
Mog ;1485152 | 20 30 48 90| Toaj 1485252 112 20 10 s
(05) (69) (78) 27 35 40 89 (05) (69)(78) 17 38 46 59
28 30 45 67 18 37 49 60
29 36 47 58 19 30 45 67
34 56 78 90 34 56 78 90
10 29 45 67 20 37 46 59
12 34 56 90 23 29 68 70
13 24 57 69 54 30 57 89
Ngs 514958, 1 | 18 22 S0 Ta| Jee 1805152 28 AT B0 7o
1 16 20 39 a7 | (09)(34)(56)(78) |37 36 10 58
17 26 30 59 26 39 45 67
19 37 46 50 29 35 48 60
27 35 48 60 34 56 78 90
10 28 39 67 10 26 37 48
12 34 78 90 12 34 56 78
13 24 69 80 13 24 57 80
(1) 16 27 30 49 () 15 23 40 68
17 23 48 60 16 20 47 58
18 29 37 46 17 38 46 50
19 20 47 68 18 27 35 60
26 38 40 79 28 30 45 &7
10 29 47 58 10 28 46 59
12 34 78 80 12 34 56 90
13 24 57 80 13 24 69 80
177601 14 25 37 89 n ;180 ;751 14 25 36 89
Tgg A 15 38 40 79 100’(1) o 15 23 40 68
17 28 39 50 16 30 49 58
18 20 35 49 18 26 39 5O
19 27 30 45 19 20 38 45
23 48 59 70 29 35 48 60

Table Al{cont’d): The 150 non-isomorphic near-one~factorizations of Kg which

result from contractions of the 77 overlarge sets of 2-(9,3,1) designs.

notation see the beginning of Section 4.
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NOF ;index ;i ;|G |; Blocks NOF ;index ;1; | G |; Blocks
generators generators
12 34 56 78 10 38 46 b9
13 25 47 69 i3 47 69 80
14 26 38 79 14 37 BO 89
Mygy ;19901 15 27 36 89 My ; 2052 ; 1 15 39 68 T0
o)) 16 29 48 57 (1) 16 35 40 79
17 24 39 &8 17 36 49 b8
18 37 46 59 18 30 45 67
19 23 45 @8 i8 48 57 60
28 35 49 67 34 56 78 90
10 39 48 67 10 28 39 67
13 47 69 80 12 56 78 890
14 30 88 79 i3 25 €69 80
TMyog ; 206 ;2 ; 1 15 36 40 89 TMyga ;20654 ; 1 15 27 36 89
’ (1) 16 35 48 70 (1) 16 29 35 70
17 49 5O 68 17 23 5O 68
18 37 46 5y 18 20 37 B8
18 38 57 60 i9 38 57 €0
34 56 78 90 26 30 B8 7%
106 27 39 46 20 3B 48 68
12 34 78 g0 23 48 59 67
13 47 69 80 24 37 58 80
g igwisin | HEEE) oy |EEEE
&) 17 20 36 48 | (09230 (56)(78) | 57 36 40 gg
18 29 30 67 28 39 45 70
i9 24 38 60 29 30 48 BT
23 49 68 70 34 66 78 80
10 29 35 48 10 28 37 46
12 34 56 90 12 34 78 80
13 24 69 80 13 24 69 80
mlé}? ; 215 ; 7 Ht 14 25 36 8% mlos 0217 | 14 36 70 89
(1) 15 23 40 68 (1) i6 27 30 49
i6 20 39 58 17 20 39 68
18 30 46 b9 18 29 47 60
19 28 45 60 19 23 48 87
26 38 49 50 26 38 406 79
10 28 37 59 10 27 36 49
12 34 78 80 12 34 56 90
13 24 B7 80 13 28 47 69
Tige ; 2176 ; 1 14 25 70 89 Mo :218;8; 1 14 26 37 50
: (1) 15 38 40 79 - (1) i5 24 30 79
17 20 39 4% 16 39 45 70
18 29 3B 47 17 20 46 5%
19 23 48 50 19 23 B7 60
27 30 49 B8 29 35 40 67

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.




NOF ;index ;¢ ;| G|;

NOF ;index ;i ;| G|;

Blocks Blocks
generators generators

20 37 49 58 10 37 46 &9
23 48 60 79 13 47 69 80
24 57 69 80 14 38 50O 79
Mypy;221;1;1 |25 36 70 89 | 97509 ;225;2;1 |15 39 68 70
% 26 38 47 50 ) 16 35 40 89
27 39 45 68 17 36 49 58
28 30 46 59 18 30 45 67
29 35 40 67 19 48 57 60
34 56 78 90 34 56 78 90
10 36 47 59 10 39 46 58
13 57 69 80 13 57 69 80
14 50 68 79 14 36 70 89
Myyg ;229325 1 15 39 48 70 Tyg 52315251 15 38 40 79
BN 16 35 40 89 W 16 37 48 59
17 30 46 E8 : 17 49 5O 68
18 37 49 €0 18 35 47 60
19 38 45 67 19 30 45 67
34 56 78 90 34 56 78 90
20 36 47 59 10 35 49 67
23 50 68 79 13 57 69 go
Coad 1 - 24 57 69 80 Coad . . 14 50 68 79
Mi1p 3234514 158 37 20 89 Mite 2345254 | 15 39 48 70
(08) (56)(79) 26 39 48 70 (08) (56) (79) 16 37 40 89
93(3 78 27 30 46 b8 08995(34)(58)(78 17 38 45 60
(09 (34) (56)(78) 28 36 49 €7 (09) (34) (56)(78) 16 36 47 59
29 38 45 60 19 30 46 58
34 56 78 90 34 56 78 90
10 26 48 79 12 34 56 78
12 56 78 90 13 25 47 69
14 25 60 89 14 26 37 89
MNyq7 ;236 ;35 1 15 28 46 70 Myyg ;250 ; 051 15 23 49 68
MO 16 27 40 59 W 16 35 48 79
17 29 45 68 17 29 36 &8
18 49 50 67 i8 24 39 BT
19 20 47 58 19 28 45 87
24 57 69 80 27 38 46 59
12 34 56 78 10 28 39 €7
13 25 47 69 12 56 78 90
14 26 38 79 13 25 69 80
95101 15 23 49 68 Miog ; 252 4: 1 15 23 68 79
thg’(i) 0 16 27 48 59 120’(1) P 16 20 38 57
17 39 46 58 17 29 30 58
18 29 a7 45 18 36 59 70
19 28 35 67 19 27 35 60
24 36 57 89 26 37 50 89

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which

result from contractions of the 77 overlarge sets of 2-(9,3,1) designs.

notation see the beginning of Section 4.
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NOF ;index ;7 ;|G |;

NOF ;index ;i; | G|;

Blocks Blocks
generators generators

10 27 38 &9 10 28 3B 49

12 86 78 80 12 34 78 8¢

13 25 69 80 13 25 47 80

Mygy ;257;4;1 |15 23 68 70 | 959 ;268;6; 1 | 14 37 50 89
) 16 20 37 89 (0 15 23 40 79
17 29 30 58 17 29 38 45

18 39 b7 60 i8 24 58 70

19 28 35 67 19 27 30 58

26 38 50 79 20 39 48 &Y

20 39 46 58 10 26 37 8%

23 40 €68 79 12 34 78 90

24 5; 69 80 13 24 &9 ?O

298211 25 37 60 89 Mg ;283 : 5 1 i4 38 60 79
M23 P 26 35 49 70 124 1y 16 29 30 47
27 36 48 5% 17 20 36 48

28 30 45 67 18 27 39 48

29 38 47 50 19 28 40 87

34 56 78 90 23 49 88 70

10 26 39 B8 10 28 35 49

12 34 56 90 12 34 56 90

13 24 69 80 13 25 €9 80

(1) 15 38 4¢ 60 (1) 15 23 40 €8
i6 23 48 &0 16 20 39 48

18 20 46 B9 18 24 36 B9

19 28 35 40 19 38 45 60

29 30 45 68 29 30 46 58

10 35 68 79 10 23 48 53

13 47 69 80 12 34 78 90

i4 39 58 70 13 25 47 80

Mgy ;294;2;1 |15 30 48 67 | 9tygg ;207;6; 1 | 14 37 50 89
(1) 16 38 40 B9 (1) 15 24 39 70
17 46 50 89 17 20 49 58

18 36 49 B7 18 29 30 &Y

19 37 45 60 19 27 38 45

34 56 78 80 28 35 40 79

10 27 36 59 10 37 46 59

12 34 B6 90 13 47 69 80

13 25 47 €9 14 30 B8 79

(1) 15 30 48 79 (1) i6 35 48 70
16 20 37 4% 17 49 50 €8

17 23 49 50 18 39 45 67

12 24 57 60 i8 38 b7 60

29 35 40 67 34 56 78 90

Table Al{cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ; index;i; |G |; Blocks NOF ;index;1; | G|; Blocks
generators generators
10 27 48 59 12 34 56 78
12 gé Zg gg 13 25 47 69
13 14 26 37 89
My131;319;6;1 14 39 58 70 T30 ;328 ;0;4 15 23 48 79
1 16 28 30 79 (1324) (5867) 16 24 38 B9
17 29 35 40 17 29 36 58
18 23 49 57 18 39 46 57
19 24 38 50 19 28 45 67
20 37 45 89 27 35 49 68
20 39 45 67 10 37 46 59
23 49 63 70 13 47 69 80
24 30 57 89 14 38 50 79
Mygg;329; 154 |20 4T 00 50| s i32052;4 |38 50 27 6o
(0394) (5768) 57 35 48 60 (0394) (5768) 17 36 40 58
28 37 46 59 18 39 45 67
29 36 40 58 19 35 48 60
34 56 78 90 34 56 78 90
12 34 56 78 20 36 49 58
13 25 47 69 23 40 57 89
14 26 38 79 24 39 68 70
g 9001 | ERBE] m ami1se |20 e
(L 17 36 49 58 (0394) (5768) 27 35 48 60
18 29 45 67 28 37 46 59
19 27 35 48 29 30 45 67
28 37 46 59 34 56 78 90
10 23 58 79 10 26 48 59
12 34 78 90 12 34 56 90
13 25 47 80 13 24 69 80
My37 ;338 ;6;1 14 37 50 89 Mygg ; 348 75 1 14 25 38 60
0 15 27 38 49 1) 16 23 49 68
17 20 39 45 16 35 40 89
18 24 59 70 18 29 36 50
19 28 35 40 19 28 30 45
29 30 48 57 20 39 46 58
12 34 56 78 10 28 37 46
13 25 47 69 12 34 56 78
14 26 37 89 13 25 47 80
Myag : 349 :0: 1 15 24 39 68 MNyan 35091 14 26 38 50
139’(1) P 16 28 35 79 140’(1 1 15 23 68 70
17 38 46 58 16 30 48 57
18 29 45 67 17 24 35 60
19 23 48 57 18 20 45 67
27 36 49 58 27 36 40 58

Table Al(cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2—(9,3,1) designs. For the
notation see the beginning of Section 4.
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NOF ;index;1; |G |;

NOF ;index ;:; | G| ;

Blocks Blocks
generators generators

10 24 57 89 10 24 38 b9
12 34 78 90 12 34 56 90
i3 25 47 80 13 25 692 80
TNy41 ;35661 14 39 58 70 TMi49 ;359 ;75 1 14 26 39 &8
’ (1) i5 29 38 40 (1) i5 36 40 89
17 20 35 48 16 20 35 48
i8 23 45 79 i8 23 49 €60
18 28 37 BO 19 28 48 50
27 30 48 B9 29 30 45 68
10 24 38 67 10 28 37 46
12 34 56 78 12 34 56 78
13 25 47 80 13 25 47 80
Miags 398505148 20 36 do | oaad 3625953 G 20 28 A0
(1) 16 90 35 48 (063)(175)(448) 16 20 35 48
17 30 45 &8 17 30 45 68
18 23 B7 60 18 23 B7 60
28 37 48 50 24 38 BC &7
16 27 48 59 10 28 45 68
12 34 78 80 12 6 78 80
13 25 47 8¢ i4 58 60 78
Mg 13645651 ) I8 Ok 30 7o | hde 30536 )32 20 58 7o
18 23 49 57 i8 26 47 BO
19 28 35 40 19 28 4% 67
29 38 45 70 24 57 69 80
10 28 39 &7 20 39 45 67
12 B8 78 80 23 49 68 70
13 B7 €9 80 24 36 58 79
Dy 3815453 48 0 3 g | wasit6ilil 2R ST E0 8o
(078) (195)(263) | 17 26 30 &9 (1) 27 38 40 59
i8 28 35 70 28 30 46 B7
i9 23 80 68 29 35 48 €0
25 38 60 79 34 5g 78 80
20 35 49 67 12 34 56 78
23 40 57 8% 13 25 47 69
24 3% 68 7O i4 26 38 79
WUHCIVESNEE & 4 RIS F
(08)(34)(58)(78) 27 36 48 5O (1734)(2956) 17 99 35 48
28 37 40 €0 18 37 46 59
28 30 46 58 19 28 45 67
34 56 78 90 27 38 49 5§

Table Al{cont’d): The 150 non-isomorphic near-one-factorizations of Kg which
result from contractions of the 77 overlarge sets of 2-(9,3,1) designs. For the
notation see the beginning of Section 4.
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Component 1

Figure Al: The relationships between near one-factorizations of Kg (denoted by
circles) and overlarge sets of 2-(9,3,1) designs (denoted by triangles) in the first part
of component 1. The next diagram shows the rest of this component with overlarge

set of 2-(9,3,1) designs, number 18, as the connecting point.



Component 1 (cont’d)

Figure Al(cont’d): The relationships between near one-factorizations of Kg
{(denoted by circles) and overlarge sets of 2-(9,3,1) designs (denoted by triangles) in
the second part of component 1. The previous diagram shows the rest of this
component with overlarge set of 2-(9,3,1) designs, number 18, as the connecting
point.
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Component 2 A

Figure Al(cont’d): The relationships between near one—factorizations of Kg
(denoted by circles) and overlarge sets of 2-(9,3,1) designs (denoted by triangles) in
component 2.
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Component 4

Figure Al(cont’d): The relationships between near one-factorizations of Kg
(denoted by circles) and overlarge sets of 2-(9,3,1) designs (denoted by triangles) in
components 3 and 4.



Component 10 X Component 11 A

Figure Al(cont’d): The relationships between near one-factorizations of Kg
(denoted by circles) and overlarge sets of 2-(9,3,1) designs (denoted by triangles) in
components 5 through 11.
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Figure A2: The relationships between overlarge sets of 2-(9,3,1) designs {denoted by
triangles) and overlarge sets of 3-(10,4,1) designs (denoted by squares).
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Figure A3: The relationships between overlarge sets of 3-(10,4,1) designs (denoted
by squares) and overlarge sets of 4-(11,5,1) designs (denoted by pentagons).
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