The intersection problem for disjoint 2-flowers
in Steiner triple systems

Thomas McCourt
Centre for Discrete Mathematics and Computing
Department of Mathematics
The University of Queensland
Queensland 4072, Australia

Abstract

We give a solution for the intersection problem for disjoint 2-flowers in Steiner
triple systems.

1 Preliminaries

A partial triple system, (V, V), of order v is a set V of v elements and a
collection V of triples of the elements of V, so that each unordered pair of
distinct elements occurs in at most one triple of V. If each element occurs
in precisely one triple of V we say (V, V) is a Steiner triple system (or STS).
It is a well known result due to Kirkman [11] that there exists a Steiner
triple system of order v if and only if v = 1,3 (mod 6).
An m-flower, (F,F), is a partial triple system where:

F={{z,yi,z:} | {yi»z} N {yj,25} =0, for 0< i, <m—1,i# j}; and

F=J x.

XeF

Let V7 = {z; | 0 < £ <l - 1}, where j € {r,¢,s}. Then, let (L,L) =
(V" U Ve U V?, L) be a partial triple system of order 3!, where |£| = [2
and ¢, j and k are distinct when {z;,y;, 2zx} € £. Then we say (L, L) is a
latin square (or LS) of order .

Intersection problems between pairs of Steiner triple systems were first
considered by Lindner and Rosa [13]. Subsequently, the intersection prob-
lem between pairs of Steiner triple systems, (V,V;) and (V,Vs), in which
the intersection of V), and V; is composed of a number of isomorphic copies
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of some specified partial triple system has also been considered. Mullin,
Poplove and Zhu [16] considered the case where the partial triple system
in question was a triangle. Whereas, Lindner and Hoffman [10] considered
pairs of Steiner triple systems of order v intersecting in a (-"—;fl)-ﬂower and
some other (possibly empty) set of triples; Chang and Lo Faro [3] consid-
ered the same problem for Kirkman triple systems.

The intersection problem for disjoint triples in Steiner triple systems was
considered in papers by Chee [4] and Srinivasan [17].

A natural progression is to consider the intersection problem for pairs of
Steiner triple systems in which the intersection is composed of a number
of disjoint isomorphic copies of some specified partial triple system. This
paper solves one such problem, in which the partial triple system in question
is a 2-flower.

Intersection problems have also been considered with respect to latin
squares, initialy by Fu [8]. In 1990 C.M. Fu and H.L. Fu (5] gave a survey
paper on the topic. Subsequently, further papers have been written on the
subject in [9], [6], [1], [2] and [7].

We note the following results, in regards to intersection problems for
pairs of latin squares, from [14] and [15].

Lemma 1.1. (Donovan, Lefevre and McCourt [14]) There exists a pair of
latin squares of order v > 6 whose intersection is composed precisely of i
disjoint 2-flowers where 0 < i < |32|. Furthermore there does not ezist a
pair of latin squares of order v that intersect precisely in i > l%’ij disjoint
m-flowers.

Lemma 1.2. (Donovan, Lefevre and McCourt [14]) Assume ! = 1 (mod 5)
and 16 < 1. There exists a pair of latin squares of order | that intersect
precisely in | 2] disjoint 2-flowers and one additional triple.

Lemma 1.3. (McCourt [15]) Assumel = 3 (mod 5) and ! # 13. There ez-
ists a pair of latin squares of order | that intersect precisely in l_%’j disjoint
2-flowers and one additional disjoint triple.

Let (L,L,) and (L, Ls) be a pair of latin squares that satisfy Lemma
1.3. There is one element in L that is not contained in any of the triples
in the intersection. Without loss of generality this element is (I — 2),.

Lemma 1.4. (Donovan, Lefevre and McCourt [14]) Assumel = 4 (mod 5)
and | > 19 then there exists a pair of latin squares of order | that intersect
precisely in [%'-J disjoint 2-flowers. Furthermore, none of these 2-flowers
contain (I — 2), or (1 —1),.

Now, we will consider intersection problems for pairs of Steiner triple
systems. The following theorem was proved by Lindner [12].

42



Theorem 1.5. (Lindner [12]) Let (V,V1) and (V,V;) be partial Steiner
triple systems of order v. Then for every u = 1,3 (mod 6) and u > 6v + 1
there ezists a pair of Steiner triple systems (U,Uy) and (U,Us) of order u
such that Uy NUz =V, N V.

Combining Theorem 1.5 with pairs of Steiner triple systems from the
Appendix we achieve the following corollary.

Corollary 1.8. Let (V,V) be o Steiner triple system of order seven. For
every u = 3 (mod 6) and u > 15 there ezists a pair of Steiner triple systems
(U,Uy) and (U,Uz) of order u such that Uy NUy = V.

Let u,v = 1,3 (mod 6) and v < u. Assume there exists a Steiner triple
system (U, U) of order u and a Steiner triple system (V, V) of order v such
that V Cc U and ¥V C Y. Then we call the partial Steiner triple system
(U,U\ V) a Steiner triple system of order u with a hole V of size v and
denote it by (Uv,U).

We now rewrite Corollary 1.6 in terms of holes to arrive at the following
lemma.

Lemma 1.7. For every u = 3(mod 6) and u > 15 there exists a pair of
Steiner triple systems, namely (Uy,U;) and (Uy,U;) of order u, both with
a hole V of size seven such that Uy Ny = 0.

We also note that Lindner and Rosa [13] proved (in the context of a
much stronger result) the following lemma.

Lemma 1.8. (Lindner and Rosa [18]) Let v = 1,3 (mod 6) and |V| = v.
There exists a pair of Steiner triple systems (V,V1) and (V,V,), where
|V| # 3, such that Vi NV, = 0. Furthermore, there exists a pair of Steiner
triple systems (V,Vs) and (V,Vy), where |V| # 1, such that [VsNVy| = 1.

Using the above, we can rewrite the second statement in Lemma 1.8 in
terms of holes to arrive at the following lemma.

Lemma 1.9. For every u = 1,3 (mod 6) and u > 3 there exists a pair of
Steiner triple systems, namely (Uyv,U;) and (Uy,U,) of order u, both with
a hole V of size three such that Uy Ny = 0.

At this point we note another result due to Lindner and Rosa [13].

Lemma 1.10. (Lindner and Rosa [13]) There does not exist a pair of
Steiner triple systems of order seven that intersect precisely in two triples.

Hence, there does not exist a pair of Steiner triple systems of order seven
that intersect precisely in one 2-flower.
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Note 1.11. Let u = 1,3(mod 6). Assume there are k disjoint 2-flowers
in a Steiner triple system (U,U) of order u. The triples of each 2-flower
contain five distinct elements of U, consequently, U contains a mazimum
of |§] disjoint 2-flowers.

Consequently, the possible values of ¢ such that there exists a pair of
Steiner triple systems of order v that intersect precisely in ¢ disjoint 2-
flowers is the set J(v) = {¢|0 <i < |¥]|} where v # 7 and J(7) = 0.

In this paper we will prove the following result.

Theorem 1. Let u = 1,3 (mod 6), then there ezists a pair of Steiner triple
systems which intersect precisely in i disjoint 2-flowers where 0 < i < (]
when u # 7 and i = 0 when u = 7. Furthermore, there does not ezist a
pair of Steiner triple systems of order u that intersect precisely in z > | |
disjoint 2-flowers.

The sufficient conditions for the proof of Theorem 1 are proved in the re-
mainder of this paper. To aid the reader we now provide the following table
(Table 1) indicating the lemmas used to establish our sufficient conditions.

Table 1: Sufficient Conditions

Case Lemma
Pairs of STS of small order Appendix

Pairs of STS intersecting in zero 2-flowers | Lemma 1.12

Pairs of STS of order u = 3,9 (mod 18) Lemma 3.1

Pairs of STS of order » = 1,7 (mod 18) Lemmas 3.3 and 3.4
Pairs of STS of order u = 15 (mod 18) Lemmas 3.5, 3.6 and 3.7
Pairs of STS of order u = 13 (mod 18) Lemmas 3.9 and 3.10

By Lemma 1.8 we have the following result.

Lemma 1.12. Let u = 1,3 (mod 6) and u # 3. There ezists a pair of
Steiner triple systems intersecting precisely in zero disjoint 2-flowers.

At this point, we establish the notation used in the following sections.
Let Vi = {z; | 0 < =z < v — 1}, where j € {r,c,s}. We establish the
notation for pairs of Steiner triples systems, Steiner triples systems with
holes and latin squares in Table 2, 3 and 4 respectively.



Table 2: Ingredient pairs of Steiner triple systems

Pair of STS | Existence Intersection Proof
(V] =)
(Vj,V{), v=1,3(mod6) | VINV] =0 Lemma
V3, Vi) and v # 3 1.8
(V4,V)), v=1,3(mod 6) [ VJNV] = {{(v - 3);, | Lemma
(Vi, Vi) andv#1 (v —2);,(v-1);}} 1.8
(V3, V), v=1,3(mod6) | ViNV] = {{(v - 4);, | Lemma
(V4,V4) and v # 1 (v=23);,(v - 2);}} 1.8
(V3,v)), v = 1(mod 6) | V) NV} = {{(v - 5);, [ Lemmas
(V3,0 and v > 13 (v — 4);,@® — 3);}, 33,39
{(v - 3),(v ~ 2);, | and
(v=1);}} Appendix
(V3,V3), v = 3(mod 6) | VNV, = {{(v - 5);, | Lemmas
(Vi, Vi) and v # 3 (v — 4);(0 - 3);}, 131,35
{(v = 3);,(v - 2);, | and
(v-1);}} Appendix
(V3, Vi), v = 3(mod 6) | V{; NV, = {{(v - 8);, | Lemmas
(V4,V4,) and v > 15 (v — 7 — 6);},]32 eand
{v — 5)j,(v — 4);,|38
(v = 3)h{lv — 3);,
(v—2);,(v-1);}}

Table 3: Ingredient pairs of Steiner triple systems with holes

| Pair of STS [ Existence (|V]| = v) Intersection| Proof |

(Vp:{lj7v13), v = 1,3 (mod 6), v >3 V{Snvf4 =0 | Lemma
(Vis, V1a) and W7 = {(v - 3);, (v - 1.9

2).7'9 (v - l)j}
(Viill ’ vfs)) v = 3(mod 6), v 2 15 Vi’5ﬂV{6 =0 | Lemma
(Vv{lhv{e) and W7 = {(‘U - 7)ja (‘U - 1.7

6).7'1 (‘U - 5).1” (v - 4)_7') ('U -

3)i> (v = 2);, (v = 1)}
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Table 4: Ingredient pairs of Latin Squares

Pair of LS | Existence Intersection Proof
(zi=3) _

(L, Ly), 1>6 LiNL;in0<g< [Z]]Lemmall

(L, £L2) disjoint 2-flowers

(L, La), 1>6 L3N Ly = {{0,,0.,0,}, | Lemma 1.1

(L) £4) {01'1 lc, 15}}

(L, Ls), !=1,3(mod 5] L5 N Lg in |%] disjoint | Lemmas

(L, Le) and [ > 16 or | 2-flowers and the disjoint | 1.2 and 1.3
=8 triple {({ — 1)-,(!{ — 1),

(l - 1)} and if I =
3 (mod 5) none of the 2-
flowers contain (I — 2),

(L, L7), 1= 4(mod 5) | £7 N Lg in | ] disjoint | Lemma 1.4
(L, Ls) andl>19 2-flowers none of which
contain ({—1), or ({—2),

2 Steiner triple system constructions

There are four constructions we will make extensive use of to prove Theorem
1.

Construction 2.1. For v = 1 or 3(mod 6). Let (V" U V¢ U V* L) be
a latin square of order v and let (V',A), (V¢,B) and (V*,C) be Steiner
triple systems. Then, (V. U Ve U V%, LU AU BUC) is a Steiner triple
system of order 3v = 3,9 (mod 18).

Construction 2.2. Forv=1 or 3(mod 6), let V¥ = VI\ {v—1;}, where
je{restand (v—1), =(v—1)c=(v=1),. Let (V" UV U V¥ L) be
a latin square of order v—1 and let (V", A), (V¢,B) and (V*,C) be Steiner
triple systems. Then, (VT UV U V?, LU AU BUC) is a Steiner triple
system of order 3v — 2 = 1,7(mod 18).

Construction 2.3. Forv=1(mod 6), let W = {v—3,v—-2,v-1}, W’ =
{zj | z € W} and V¥ = VIi\ W3, where j € {r,¢c,s}, 2, = zc = T, for all
z € W and the common entry is denoted by z. Let (V™ U V¢ U V¥ L)
be a latin square of order v — 3 and let (Viyr, A) and (Vi§., B) be Steiner
triple systems with holes of size three and (V*,C) be a Steiner triple system.
Then, (VT U Ve U V2, LU AU BUUC) is a Steiner triple system of order
3v — 6 = 15 (mod 18).
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Construction 2.4. Forv =3 (mod 6), let W = {v—7,v—6,v—-5,v—4, v—
3v—2,v—1}, W = {z; | z € W} and V¥ = VI\ W7, where j € {r,c, s},
Ty = 2. =z, for all z € W and the common entry is denoted by z. Let
(V™u Ve u V¥ L) be a latin square of order v — 7 and let (Viy-, A) and
(Vive, B) be Steiner triple systems with holes of size seven and (V*,C) be a
Steiner triple system. Then, (VT U VU V*, LU AU BUC) is a Steiner
triple system of order 3v — 14 = 13 (mod 18).

Note 2.5. When (VT U Ve U V?, Ly U A UB, UC) and (Vruveu
V?,L2 U Az U By U Cz) are two Steiner triple systemsconstructed as above,
the intersection of the triples is clearly the union of the following sets £, N
Lo, Ay N Az, BN By and C1 N Co.

3 Proof of Theorem 1

3.1 »=3,9(mod 18)

Lemma 3.1. Let u = 3,9(mod 18) and u > 21. There erists a pair of
Steiner triple systems of order u which intersect precisely in g disjoint 2-
flowers, where 0 < g < | ¥].

Proof. Let i€ {1,2}, j € {r,c,s}, (V/,V]) as given in Table 2 and (L, £;)
as given in Table 4. We use Construction 2.1 where 4 = VI, B = V¥,
C =V} and £ = L; to construct the Steiner triple system (U, ;). By Note
2.5, (U,U,) and (U,U,) intersect precisely in g disjoint 2-flowers where
0<g< ¥ a

The following lemma will be used in Subsection 3.4.

Lemma 3.2. Let u = 3,9(mod 18) and u > 21. There erists a pair of
Steiner triple systems of order u which intersect precisely in one 2-flower
and one additional disjoint triple.

Proof. Let i € {3,4}, j € {r,c}, (VI,VL,), (V*,V?) as in Table 2 and
(L, £;) as in Table 4. We use Construction 2.1 where A= V[_,, B = V¢ ,,
C =YV} and L = L; to construct the Steiner triple system (U, ;). By Note
2.5, UsNnU; = {{0,,0.,0,},{O0r, 1c, 1,}, {(v — 3)s, (v — 2)5, (v — 1)5}} one
2-flower and one additional disjoint triple. a

3.2 u=1,7(mod 18)

Lemma 3.3. Let u = 1,7 (mod 18) and u > 19. There erists a pair of
Steiner triple systems of order u which intersect precisely in g disjoint 2-
flowers, where 0 < g < |¥£1].
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Proof. Let i € {5,6}, j € {r,¢,s}, (V¥,V._,) as in Table 2 and (L, £;—4)
as in Table 4. We use Construction 2.2 where A = V[_,;, B = V£ ,,
C =V, and £ = L;_4 to construct the Steiner triple system (U,;). By
Note 2.5, (U,Us) and (U, Ug) intersect precisely in g disjoint 2-flowers where
0<g< X5, o

Note that if v = 0,1,2,3 (mod 5) then [3(”5' D)= [3(""51)+1 J. However
if v = 4 (mod 5) then [&slllj +1= Li(rsl)il_l

Let v = 4 (mod 5) and v = 1,3 (mod 6). Hence, v = 9,19 (mod 30) and
therefore u = 3v — 2 = 25,55 (mod 90). With this in mind, we prove the
following result.

Lemma 3.4. Let u = 25,55 (mod 90). There ezists a pair of Steiner triple
systems of order u which intersect precisely in [“—g’lj +1 disjoint 2-flowers.

Proof. Let i € {7,8}, § € {r,c}, (VI,Vig), (V°,Vi,) as in Table 2 and
(L,Li—2) as in Table 4. We use Construction 2.2 where A = V[_¢, B =
Ve g, C =V, and L = L;_j to construct the Steiner triple system (U, ;).
By Note 2.5, U7 intersects Ug precisely in [i(l’slllj disjoint 2-flowers and
the additional disjoint 2-flower {{(v —2)s, (v = 2)c, (v — 2)s}, {(v = 8)s, (v —

O

2)s,v —1}}.

3.3 u=15(mod 18)

Lemma 3.5. Let u = 15(mod 18) and u # 15. There erists a pair of
Steiner triple systems of order u which intersect precisely in g disjoint 2-
flowers where 0 < g < |¥53]}.

Proof. Let i € {9,10}, j € {r,c}, (V*,Vig) as in Table 2, (V4,V},,) as
in Table 3 and (L, L;—s) as in Table 4. We use Construction 2.3 where
A=V, B=V;, C=V. gand L = L;_g to construct the Steiner
triple systems (U,U;). By Note 2.5, Uy intersects Uyo precisely in g disjoint

2-flowers where 0 < g < [ﬂﬂﬁj O

Note that if v = 0,3 (mod 5) then [3(”5'—31J = [3("'53)"'3]. However if v =
1,2,4
(mod 5) then |33 | 41 = 2343,

Let v = 1,2,4 (mod 5) and v = 1 (mod 6). Hence, v = 7,19,31 (mod 30)
and therefore u = 3v—6 = 15, 51, 87(mod 90). With this in mind, we prove
the following results.

Lemma 3.6. Let u = 51,87 (mod 90). There exists a pair of Steiner triple
systems of order u which intersect precisely in I_l‘-g—"’ ] +1 disjoint 2-flowers.
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Proof. Let i € {11,12}, j € {r,c}, (V°,V{_¢) as in Table 2, (V4,VI,,) as
in Table 3 and (L, L;_g) as in Table 4. We use Construction 2.3 where
A=V, B=V, C=V]sand L = L;_¢ to construct the Steiner
triple system (U,U;). By Note 2.5, Uj; intersects ;2 precisely in [&5:3’)-]
disjoint 2-flowers and the additional disjoint 2-flower {{(v—4),, (v—4)., (v—
4)s}, {(v —4)s, (v — 3)5,v — 2}}. (]

Lemma 3.7. Let u = 15(mod 90) where v > 15. There erists e pair
of Steiner triple systems of order u which intersect precisely in |_"—'5'3- j+1
disjoint 2-flowers.

Proof. Let i € {13,14}, j € {r,c}, (V*,Vi¢) as in Table 2, (V/,V/) asin
Table 3 and (L, £;-¢) as in Table 4. We use Construction 2.3 where A = VI,
B=VfC=YV]gand L = L;_g to construct the Steiner triple system
(U,U;). By Note 2.5, Uy3 intersects U4 precisely in [91”?'31] disjoint 2-
flowers and the additional disjoint 2-flower {{(v—>5)s, (v—4),, (v—3)s}, {(v—
3)s, (v =2)s,v - 1}}. (]

We now extend the result in Lemma 3.2 to include the congruency class
u = 15 (mod 18).

Lemma 3.8. Let u = 15(mod 18) and u > 15. There ezists a pair of
Steiner triple systems of order u which intersect precisely in one 2-flower
and one additional disjoint triple.

Proof. Let i € {15,16}, j € {r,c}, (V*,VE_,;) as in Table 2, (V4, VL ,) as
in Table 3 and (L, £;_12) as in Table 4. We use Construction 2.3 where A =
Vi_oy B=V{,, C=V., and £ = L;_;2 to construct the Steiner triple
systems (U,U;). By Note 2.5, U5 Nlhe = {{0,,0.,0,}, {0y, 1¢, 15}, {(v —
3)sy (v — 2)s, (v = 1),}} one 2-flower and one additional disjoint triple. O

3.4 u=13(mod 18)

Lemma 3.9. Let u = 13(mod 18) and 13 < u. There ezists a pair of
Steiner triple systems of order u which intersect precisely in g + 1 disjoint
2-flowers where 0 < g < | %57 ].

Proof. Let i € {17,18}, j € {r,c}, (V*, Vi) as in Table 2, (V7,V/_,) as
in Table 3 and (L, £;_1¢) as in Table 4. We use Construction 2.4 where
A=V, B=V{,, C=V,gand L = L;_ 16 to construct the Steiner
triple systems (U,U;). By Note 2.5, Uy7 intersects Ug precisely in 0 <
g< [?-(15'—72] disjoint 2-flowers and the additional disjoint 2-flower {{(v —

a

5)sy (v — 4)s, (v — 3)s}, {(v - 3)sy (v —2)s,v - 1}}
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Note that if v = 1,2,4 (mod 5) then [g”—,;—nj +1= [g";;)ﬂj However
if v= 0,3 (mod 5) then |3:=0 | 4 2= [ﬂ%ﬂlj

Let v = 0,3 (mod 5) and v = 3 (mod 6). Hence, v = 3,15 (mod 30) and
therefore © = 3v — 14 = 31,85 (mod 90). With this in mind we prove the
following result.

Lemma 3.10. Let u = 31,85 (mod 90). There ezists a pair of Steiner
triple systems of order u which intersect precisely in | ¥ disjoint 2-flowers.

Proof. Let i € {19,20}, j € {r,c}, (V*,V2;) as in Table 2, (V4,V_,) as
in Table 3 and (L, L;—14) as in Table 4. We use Construction 2.4 where
A=V, B=V{,, C=Vgand L = L;_14 to construct the Steiner
triple system (U,U;). By Note 2.5, U;o intersects Ugo precisely in [3(35'—7”
disjoint 2-flowers and the additional two disjoint 2-flowers {{(v — 8),, (v —
8)e, (v — 8)a}, {(v — 8)s, (v = 7)s, (v — 6)5}} and {{(v — 5)s, (v — 4)e, (v —
3)s} {(v — 3)s, (v — 2)5,v = 1}}. O

All the minor results required for the proof of Theorem 1 have now been
established.

Theorem 1. Let u = 1,3 (mod 6), then there exists a pair of Steiner triple
systems which intersect precisely in i disjoint 2-flowers where 0 < i < | §|
when u # 7 and i = 0 when v = 7. Furthermore, there does not erist a
pair of Steiner triple systems of order u that intersect precisely in i > | §]
disjoint 2-flowers.

Proof. This result follows directly from Lemmas 1.12, 3.1, 3.3, 3.4, 3.9,
3.6, 3.7 and 3.10 and the pairs of Steiner triple systems provided in the
Appendix. a
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Appendix

A pair of Steiner triple systems of order 9 that intersect precisely in one

2-flower.

{0,3,8},

{0,1,2},
{ {0a4a8}1

{0,3,8},

{0,1,2},
{ {04,7},

{0.,5,7},
{1,3.8},
{1’4’7}’

{0,5,8},
{17315}5
{1438},

{1,5,6},
{2)3)7}s
{2,4,6},

{1.6,7},
{2,3.4},
{257},

{2,5.8},
{345},
{6,7,8}
{2,6,8},
{3,7.8},
{4,5,6}

A pair of Steiner triple systems of order 13 that intersect precisely in one

2-flower.

( {0,1,2},
{073!4}‘)
{0,5,6},
{ {0912},
{0’7’10}’
{0,8,11},
{136},

| {0,1,2},
{0,3,4},
{0,5,9},
T {0,6,12},

{0,7,11},
{0,8,10},
[ {135},

{1.4,7},
{2,3,8},
{1,5,12},
{1,8,10},
{1,911},
{2,411},
{2,5,7},

{1)4’8})
{2)4’9}i
{1611},
{1,7,12},
{1,9,10},
{2,3,11},
{2,5.6},

{2,6,12},
{2,9,10},
{3,511},
{3,7.9},
{3,20,12},
{4,5,10},
{4’6’9})

{2,7.8},
{2,10,12},
{3,6,8},
{3,7,10},
{3,9,12},
{457},
{4)6’10}’

{4,812}, )
{5,8,9},
{6,7,8},

{6,10,11},
{7,11,12}

-~

{4,11,12}, )
{5,8,12},

{5,10,11},
6,79}, ¢
{8,9,11}

/

A pair of Steiner triple systems of order 13 that intersect precisely in

two disjoint 2-flowers.

( {0,1,2},
{0,3,4},
{5’637}1
ﬁ {5’899}v

{0,5,10},
{0,6,8},
\ {O)7a9}a

{0,11,12},
{1.3,7},
{1:4,5}s
{1,6,9},
{1,8,12},

{1,10,11},
{2,3.:6},

{2’4’8}!
{2,5,12},
{2,7,10},
{2,9,11},
{3,5,11},
{3,8,10},
{3,9,12},

{4,6,11}, )
{4,7,12},
{4,9,10},
{6,10,12},
{7,8,11}

N~




[ {0,1,2}, {0,11,9}, {2,3,5}, {4,5,10}, )
{0,3,4}, {2,11,12}, {2,4,7}, {4,6,11},
{5,6,7}, {1,3,10}, {2,6,8}, {4,9,12},
{ {5,8,9}, {1,4,8}, {2,9,10}, {7,10,11},
{0,5,12}, {1,5,11}, {3,6,9}, {8,10,12} r
{0,6,10}, {1,6,12}, {3,7,12},
| {0,7,8}, {1,7,9}, {3,8,11}, )

A pair of Steiner triple systems of order 15 that intersect precisely in one
2-flower.

[ {0,1,2}, {5,4,10}, {2,14,10}, {5,6,13}, )
{2,3,4}, {5,7,2}, {14,9,11}, {6,12,0},
{0,4,9}, {5,8,9}, {9,10,12}, {13,1,4},
{0,7,10}, {6,1,10}, {10,11,13}, {1,14,7},

{ {0,811}, {6,4,11}, {11,12,2}, {14,4,8}, T
{3,1,9}, {6,7,9}, {13,0,3}, {4,7,12},
{3,7,11}, {6,8,2}, {0,14,5}, {7,8,13},
{3,8,10}, {12,13,14}, {14,3,6}, {8,12,1}

| {5,1,11}, {13,2,9}, {3,512}, )

([ {0,1,2}, {54,9}, {13,2,11}, {5,6,14}, )
{2,3,4}, {5,7,11}, {2,14,12}, {6,12,3},
{0,4,11}, {5,8,2}, {14,9,13}, {14,1,4},
{0,7,9}, {6,1,9}, {9,10,2}, {13,4,7},

¢ {0,8,10}, {6,4,10}, {11,10,14}, {13,1,8}, »
{3,1,11}, {6,7,2}, {14,0,3}, {1,7,12},
{3,7,10}, {6,8,11}, {13,3,5}, {7,8,14},
{3,8,9}, {12,9,11}, {13,0,6}, {8,12,4}

| {5,1,10}, {12,13,10}, {0,5,12}, )

A pair of Steiner triple systems of order 15 that intersect precsiely in 2
disjoint 2-flowers.

( {0,1,2}, {1,3,14}, {2,6,14}, {4,8,12},

N

{0,3,4}, {1,4,5}, {2,7,12}, {4,9,14},
{5,6,7}, {169}, {2818},  {512,14},
{5,8,9}, {1,7,8}, {3,5,13}, {6,10,13},

¢ {0,5,10}, {1,10,11}, {3,6,12}, {7,10,14}, }
{0,6,8}, {1,12,13}, {3,7,11}, {8,11,14},

{0,7,9}, {2,3,9}, 38,10},  {9,10,12},
011,12},  {2.4,10}, {4611},  {9,11,13}
| {0,13,14}, {2511}, {4,713}, )
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( {0’1$2}9
{0,3,4},
{5,6,7},
{5,8,9},
¢ {06,10},
{1,9,12},
{0,12,14},
{0,5,11},
{0’7’8}’

{0,9,13},
{1,3,5},
{2,11,12},
{1’476})
{1,7,11},
{1,8,14},
{1,10,13},
{2,3,14},
{2.4.8},

{2,5,13},
{2,6,9},
{2,7,10},
{3,6,11},
{3)7’9},
{3,8,13},
{3,10,12},
{4:5312}a
{4,7,14},

{4,9,10}, )
{4,11,13},
{5,10,14},
{6,8,12},
{6,13,14}, »
{7,12,13},
{8,10,11},
{9,11,14}

/

A pair of Steiner triple systems of order 15 that intersect precisely in 3

disjoint 2-flowers.

( {0’172}’
{0,3,4},
{5’6’7}9
{5,8,9},

{10,11,12},

{10,18,14},
{2,711},
{0,5,10},

{0,6,8},

( {0’172}’
{0,3,4},
{5,6,7},
{5,8,9},

{ {10,11,12},
{10,13,14},
(24,7},
{0,5,13},
{0,6,10},

—

{0,7,9},
{0,11,13},
{0,12,14},

{113’5}’
{1,4,13},
{1,6,14},
{1,7,12},
{1,810},
{1,911},

{0,7,8},
{0,11,14},
{0,9,12},
{1,313},
{1,4,14},
{175’12} ’

{1,6,9},
{1’7’10}’
{1811},

{2,3,14},
{2,4,5},
{2,6,12},
{2,8,13},
{2,9,10},
{3,6,10},
{3,7,13},
{3,811},
{3,9,12},

{2,3,12},
{2,5,11},
{2,6,14},
{2,8,10},
{2,9,13},
{3,5,14},
{36,8},
{3,7,11},
{3’9’10}’

{4,6,11}, )
{4,7,10},
{4,8,12},
{4,9,14},
{5,11,14}, ;
{5,12,13},
{6,9,13},
{7,8,14}

{4,5,10}, l
{4,6,12},
{4,8,13},
{4,9,11},
{6,11,13}, }
{7,9,14},
{7,12,13},
{8,12,14}

/

A pair of Steiner triple systems of order 15 intersecting in a subsystem

of order 7.

( {0,7,8},
{0,9,10},
{0,11,12},
{0,13,14},
¢ {189},
{1,10,11},
{1,12,13},
{1,7,14},
[ {2,7.9},

{2,8,10},
{2,11,13},
{2,12,14},
{3,7,13},
{3,8,14},
{3,9,11},
{3,10,12},
{4,7,10},
{4,8,13},
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{4,9,12},
{4,11,14},
{5,7,12},
{5,8,11},

- {5,9,14},

{5,10,13},
{6,7,11},
{6,8,12},
{6,9,13},

{6,10,14}, )
{0,1,3},
{1,2,4},
{2,3,5},
{3,468},
{4,5,0},
{5,6,1},
{6,0,2}




[ {0,8,9}, {2,8,14}, {4,9,14}, {6,13,14}, )
{0,011},  {211,9), {41013},  {0,1,3},
{0,12,13}, {21230}, {5711},  {1,2,4},
{0,714y, {3710}, {5812},  {2,3,5},

{9}, (3813}, {5913},  {3,4,6},
{1,108}, {3912}, {51014},  {4,5,0},
{1,11,13},  {3,11,14}, {678}, {5,6,1},
{11214}, {47,102},  {6:,10}, {6,0,2}

| (2,713}, (4811},  {6,11,12}, J

A pair of Steiner triple systems of order 21 intersecting in a subsystem
of order 7.

[ {0,7,8}, {1,7,20}, {2,7,10}, {8,7,18}, )
{0,9,10}, {1,8,9}, {2,8,19}, {3,8,11},
{0,11,12}, {1,10,11}, {2,9,12}, {3,9,20},
{0,13,14}, {1,12,13}, {2,11,14}, {8,10,13},
{0,15,16}, {1,14,15}, {2,13,16}, {3,12,15},
{0,17,18}, {1,16,17}, {2,15,18}, {3,14,17},
. {0,19,20}, {1,18,19}, {2,17,20}, {3,16,19},
{4,7,12}, {5,7,16}, {6,7,14}, {0,1,3},
{4,8,17}, {5,8,13}, {6,8,15}, {1,2,4},
{4,9,14}, {5,9,18}, {6,9,16}, {2,3,5},
{4,10,19}, {5,10,15}, {6,10,17}, {8,4,6},
{4,11,16}, {5,11,20}, {6,11,18}, {4,5,0},
{4,13,18}, {5,12,17}, {6,12,19}, {5,6,1},
L {4,15,20}, {5,14,19}, {6,13,20}, {6,0,2} |

U {(7+i (mod 14))+7, (9+4 (mod 14))+7, (13+i (mod 14))+7} | 0 < i < 13}

{0,7,17}, {1,7,11}, {2,7,19}, {3,7,14}, )
{0,8,18}, {1,8,12}, {2,8,10}, {3,8,15},
{0,9,13}, {1,9,19}, {2,9,16}, {3,9,11},

{0,10,20}, {1,104},  {2,11,18},  {3,10,17},
{0,11,14},  {1,13,15},  {2,12,14},  {3,12,19},
{0,12,15},  {1,16,18},  {2,13,20},  {3,13,16},
{0,16,19},  {1,17,20},  {2,1517},  {3,18,20},

Y (479, {5,7,10}, {6,7,187, {0,1,3}, |
{4,8,20}, {5,8,19}, {6,8,11}, {1,2,4},
{4,10,12}, {5,9,20}, {6,9,12}, {2,3,5},

{4,11,13},  {511,15},  {6,10,13}, {3,4,6},
{4,04,6},  {5,12,16},  {6,14,17}, {4,5,0},
{4,15,18},  {5,13,17},  {6,15,19}, {5,6,1},
| {4,17,19},  {5,14,18},  {6,16,20}, {6,0,2} |
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U {{(7+4 (mod 14))+7, (8-+i (mod 14))+7, (13+4 (mod 14))+7} |0 <4 <13}

A pair of Steiner triple systems of order 27 intersecting in a subsystem
of order 7.

[ {0,7,8}, {1,7,26}, {2,7,10}, {3,7,24}, )
{0,9,10}, {1,8,9}, {2,8,25}, {3,8,11},
{0,11,12}, {1,10,11}, {2,9,12}, {3,9,26},
{0,13,14}, {11213}, {2,114},  {3,10,13},
{0,15,16},  {1,14,15},  {2,13,16},  {3,12,15},
{0,17,18}, {11617}, {21518},  {3,14,17},
{0,19,20}, {11819},  {2,17,20},  {3,16,19},
{0,21,22}, {1,2021},  {2,19,22},  {3,18,21},
{0,2324},  {1,22.28},  {2.21,24},  {3,20,23},
< {02526},  {1,24,25},  {2,23,26}, {3,22,25},
{4,7,16}, {5,7,18}, {6,7,17}, {0,1,3},
{4,8,19}, {5,8,17}, {6,8,18}, {1,2,4},
{4,9,18}, {5,9,20}, {6,9,19}, {2,3,5},
{4,021},  {5,10,19},  {6,10,20}, {3,4,8},
{4,11,20}, {5,11,22},  {6,11,21}, {4,5,0},
{4,12,23}, {512,221},  {6,12,22}, {5,6,1},
{4,13,22}, {5,13,24},  {6,13,28}, {6,0,2}
{4,14,25},  {514,23},  {6,14,24},
{4,524}, {51526},  {6,15,25},
| {4,17,26}, {5,16,25},  {6,16,26}, )

U {{(7+i (mod 20))+7, (12+i (mod 20))+7, (19+i (mod 20))+7} | 0 <4 < 19}
U {{(7+i (mod 20))+7, (9+i (mod 20))+7, (13+ (mod 20))+7} | 0<% <19}
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( {0,7,17}, {1,7,16}, {2,7,18}, {3,7,8}, )
{0,8,18}, {1,8,19}, {2,8,17}, {3,9,10},
{0,9,19}, {1,9,18}, {2,9,20}, {3,11,12},
{0,10,20}, {1,10,21}, {2,10,19}, {3,13,14},
{0,11,21}, {1,11,20}, {2,11,22}, {3,15,16},
{0,12,22}, {1,12,23}, {2,12,21}, {3,17,18},
{0,13,23}, {1,13,22}, {2,13,24}, {3,19,20},
{0,14,24}, {1,14,25}, {2,14,23}, {3,21,22},
{0,15,25}, {1,15,24}, {2,15,26}, {3,23,24},
. {0,16,26}, {1,17,26}, {2,16,25}, {3,25,26},
(4726}, {5712}, {6722},  {0.L,8}, |
{4,8,9}, {5,8,13}, {6,8,23}, {1,2,4},
{4,10,11}, {5,9,14}, {6,9,24}, {2,3,5},
{4,12,13}, {5,10,15}, {6,10,25}, {3,4,6},
{4,14,15}, {5,11,16}, {6,11,26}, {4,5,0},
{4,16,17}, {5,17,22}, {6,12,17}, {5,6,1},
{4,18,19}, {5,18,23}, {6,13,18}, {6,0,2}
{4,20,21}, {5,19,24}, {6,14,19},
{4,22,23}, {5,20,25}, {6,15,20},
| {4,24,25}, {5,21,26}, {6,16,21}, )

U {{(7+4 (mod 20))+7, (9+i (mod 20))+7, (15+3 (mod 20))+7} | 0 < i < 19}
U {{(7+4 (mod 20))+7, (10+i (mod 20))+7, (14+i (mod 20))+7} | 0 < i < 19}
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A pair of Steiner triple systems of order 33 intersecting in & subsystem
of order 7.

[ {0,7,11}, {1,7,29}, {2,7,8}, {3,7,32}, )
{0,8,12}, {1,8,30}, {2,9,10}, {3,8,9},
{0,9,13}, {1,9,31}, {2,11,12}, {3,10,11},
{0,10,14}, {1,10,32}, {2,13,14}, {3,12,13},
{0,15,19}, {1,11,15}, {2,15,16}, {3,14,15},
{0,16,20}, {1,12,16}, {2,17,18}, {3,16,17},
{0,17,21}, {1,13,17}, {2,19,20}, {3,18,19},
{0,18,22}, {1,14,18}, {2,21,22}, {3,20,21},
{0,23,27}, {1,19,23}, {2,23,24}, {3,22,23},
{0,24,28}, {1,20,24}, {2,25,26}, {3,24,25},
{0,25,29}, {1,21,25}, {2,27,31}, {3,26,27},
{0,26,30}, {1,22,26}, {2,28,32}, {3,28,29},
< {0,31,32}, {1,27,28}, {2,29,30}, {8,330,31}, {
{4,7,14}, {5,7,26}, {6,7,20}, {0,1,3},
{4,8,27}, {5,8,15}, {6,8,21}, {1,2,4},
{4,9,16}, {5,9,28}, {6,9,22}, {2,3,5},
{4,10,29}, {5,10,17}, {6,10,23}, {3,4,6},
{4,11,18}, {5,11,30}, {6,11,24}, {4,5,0},
{4,12,31}, {5,12,19}, {6,12,25}, {5,6,1},
{4,13,20}, {5,18,32}, {6,13,26}, {6,0,2}
{4,15,22}, {5,14,21}, {6,14,27},
{4,17,24}, {5,16,23}, {6,15,28},
{4,19,26}, {5,18,25}, {6,16,29},
{4,21,28}, {5,20,27}, {6,17,30},
{4,23,30}, {5,22,29}, {6,18,31},
| {4,25,32}, {5,24,31}, {6,19,32}, )

U {{(7+4 (mod 26))+7, (12+i (mod 26))+7, (22+4 (mod 26))+7} | 0 < i < 25}
U {{(7++4 (mod 26))+7, (10+i (mod 26))+7, (19+i (mod 26))+7} | 0 < i < 25}
U {{(7+i (mod 26))+7, (9+i (mod 26))+7, (15-+4 (mod 26))+7} | 0 < i < 25}
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( {0,7,14}, {1,7,26}, {2,7,32}, {3,7,8}, )
{0,8,27}, {1,8,15}, {2,8,9}, {3,9,10},
{0,9,16}, {1,9,28}, {2,10,11}, {3,11,12},
{0,10,29}, {1,10,17}, {2,12,13}, {3,13,14},
{0,11,18}, {1,11,30}, {2,14,15}, {3,15,16},
{0,12,31}, {1,12,19}, {2,16,17}, {3,17,18},
{0,13,20}, {1,13,32}, {2,18,19}, {3,19,20},
{0,15,22}, {1,14,21}, {2,20,21}, {3,21,22},
{0,17,24}, {1,16,23}, {2,22,23}, {3,23,24},
{0,19,26}, {1,18,25}, {2,24,25}, {3,25,26},
{0,21,28}, {1,20,27}, {2,26,27}, {3,27,31},
{0,23,30}, {1,22,29}, {2,28,29}, {3,28,32},
! {02532}, {1,241}, {2,30,31}, {3,29,30},
{4,7,29}, {5,7,20}, {6,7,11}, {0,1,3},
{4,8,30}, {5,8,21}, {6,8,12}, {1,2,4},
{4,9,31}, {5,9,22}, {6,9,13}, {2,3,5},
{4,10,32}, {5,10,23}, {6,10,14}, {3,4,6},
{4,11,15}, {5,11,24}, {6,15,19}, {4,5,0},
{4,12,16}, {5,12,25}, {6,16,20}, {5,6,1},
{4,13,17}, {5,13,26}, {6,17,21}, {6,0,2}
{4,14,18}, {5,14,27}, {6,18,22},
{4,19,23}, {5,15,28}, {6,23,27},
{4,20,24}, {5,16,29}, {6,24,28},
{4,21,25}, {5,17,30}, {6,25,29},
{4,22,26}, {5,18,31}, {6,26,30},
| {4,27,28}, {5,19,32}, {6,31,32}, )

U {{(7+i (mod 26))+7, (124 (mod 26))+7, (22+ (mod 26))+7} | 0 < i < 25}
U {{(7+i (mod 26))+7, (10+i (mod 26))+7, (19+i (mod 26))+7} | 0 < i < 25}
U {{(7+ (mod 26))+7, (9+i (mod 26))+7, (15+i (mod 26))+7} | 0 < i < 25}
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A pair of Steiner triple systems of order 39 intersecting in a subsystem

of order 7.

[ {0,7,12},
{0,8,35},
{0,9,14},
{0,10,37},
{0,11,16},
{0,13,18},
{0,15,20},
{0,17,22},
{0,19,24},
{0,21,26},
{0,23,28},
{0,25,30},
{0’27732}1
{0,29,34},
{0,31,36},
{0,33,38},
{4,7,22},
{4,8,25},
{4,9,24},
{4,10,27},
{4,11,26},
{4,12,29},
{4,13,28},
{4,14,31},
{4,15,30},
{4,16,33},
{4,17,32},
{4,18,35},
{4,19,34},
{4,20,37},
{4,21,36},
{4,23,38},

\

{1,7,34},
{1813},
{1,9,36},
{1,10,15},
{1,11,38},
{1,12,17},
{1,14,19},
{1,16,21},
{1,18,23},
{1,20,25},
{1,22,27},
{1,24,29},
{1,26,31},
{1,28,33},
{1,30,35},
{1,32,37},
{5,7,24},
{5,8,23},
{5,9,26},
{5,10,25},
{5,11,28},
{5,12,27},
{5,13,30},
{5,14,29},
{5,15,32},
{5,16,31},
{5,17,34},
{5318':33}1
{5,19,36},
{5,20,35},
{5,21,38},
{5,22,37},

{2,7,15},
{2,8,16},
{2,9,17},
{2,10,18},
{2,11,19},
{2,12,20},
{2,13,21},
{2,14,22},
{2,23,31},
{2,24,32},
{2,25,33},
{2,26,34},
{2,27,35},
{2,28,36},
{2,29,37},
{2,30,38},
{6,7,23},
{6,8,24},
{6,9,25},
{6,10,26},
{6,11,27},
{6,12,28},
{6,13,29},
{6,14,30},
{6,15,31},
{6,16,32},
{6,17,33},
{6,18,34},
{6,19,35},
{6,20,36},
{6,21,37},
{6,22,38},

{3,7,31}, )
{3,8,32},
{3,9,33},
{3,10,34},
{3,11,35},
{3,12,36},
{3,13,37},
{3,14,38},
{8,23,15},
{3,24,16},
{3,25,17},
{3,26,18},
{3,27,19},
{3,28,20},
{3,29,21},
{3,30,22}, &
{0,1,3},
{1,2,4},
{2,3,5},
{3,4,6},
{4,5,0},
{5$6)1}’
{6,0,2}

/

U {{(7-+i (mod 32))+7, (8+i (mod 32))+7, (20+i (mod 32))+7}| 0 < i < 31}
U {{(7+4 (mod 32))+7, (9+i (mod 32))+7, (16+i (mod 32))+7} |0 < i <31}
U {{(7+4 (mod 32))+7, (10+i (mod 32))+7, (21+i (mod 82))+7} | 0 < ¢ < 31}
U {{(7+4 (mod 32))+7, (11+i (mod 32))+7, (1744 (mod 32))+7} |0 <i <31}



[ {0,7,23}, {1,7,20}, {2,7,26}, {8,7,17}, )
{0,8,24}, {1,8,27}, {2,8,21}, {3,8,18},
{0,9,25}, {1,9,22}, {2,9,28}, {3,9,31},
{0,10,26}, {1,10,29}, {2,10,23}, {3,10,32},
{0,11,27}, {1,11,24}, {2,11,30}, {3,11,21},
{0,12,28}, {1,12,31}, {2,12,25}, {3,12,22},
{0,13,29}, {1,13,26}, {2,13,32}, {3,13,35},
{0,14,30}, {1,14,33}, {2,14,27}, {3,14,36},
{0,15,31}, {1,15,28}, {2,15,34}, {3,15,25},
{0,16,32}, {1,16,35}, {2,16,29}, {3,16,26},
{0,17,33}, {1,17,30}, {2,17,36}, {3,19,29},
{0,18,34}, {1,18,37}, {2,18,31}, {3,20,30},
{0,19,35}, {1,19,32}, {2,19,38}, {3,23,33},
{0,20,36}, {1,21,34}, {2,20,33}, {3,24,34},
- {0,21,37}, {1,23,36}, {2,22,35}, {3,27,37},
- {0,22,38}, {1,25,38}, {2,24,37}, {3,28,38},
) {4,7,29}, {5,7,34}, {6,7,12}, {0,1,3}, (
{4,8,30}, {5,8,13}, {6,8,35}, {1,2,4},
{4,9,19}, {5,9,36}, {6,9,14}, {2,3,5},
{4,10,20}, {5,10,15}, {6,10,37}, {3,4,6},
{4,11,33}, {5,11,38}, {6,11,16}, {4,5,0},
{4,12,34}, {5,12,17}, {6,13,18}, {5,6,1},
{4,13,23}, {5,14,19}, {6,15,20}, {6,0,2}
{4,14,24}, {5,16,21}, {6,17,22},
{4,15,37}, {5,18,23}, {6,19,24},
{4,16,38}, {5,20,25}, {6,21,26},
{4,17,27}, {5,22,27}, {6,23,28},
{4,18,28}, {5,24,29}, {6,25,30},
{4,21,31}, {5,26,31}, {6,27,32},
{4,22,32}, {5,28,33}, {6,29,34},
{4,25,35}, {5,30,35}, {6,31,36},
L {4,26,36}, {5,32,37}, {6,33,38}, )

U {{(7+4 (mod 32))+7, (8+i (mod 32))+7, (15+i (mod 32))+7} | 0 < i < 31}
U {{(7+1 (mod 32))+7, (9+i (mod 32))+7, (2144 (mod 32))+7} | 0 < i < 31}
U {{(7+i (mod 32))+7, (10+i (mod 32))+7, (16+i (mod 32))+7} | 0 < i < 31}
U {{(7+4 (mod 32))+7, (11+i (mod 32))+7, (22+4 (mod 32))+7} | 0 < i < 31}
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[ {6,13,11},
{6,2,5},
{12,4,13},
{10,13,8},
{13,1,9},
{1,5,8},
{11,8,4},
{14,9,6},
{15,24,7},
{15,28,11},
{16,25,8},
{16,29,11},
{17,25,10},
{17,30,12},
{18,26,10},
{19,23,11},
{19,29,10},
{20,25,11},
{20,30,8},
{21,26,13},
{22,23,14},
{22,27,8},
{2,16,18},
{2,19,21},
{5,15,20},
{1,16,17},
{3,17,19},
{3,18,20},
{4,15,18},
{4,16,21},
{2,24,26},
{0,25,26},
{0,27,28},
{0,29,30},
{1,24,25},
{1,26,27},
{1,28,29},
{1,23,30},
{2,23,25},

{12,10,14},
{6,4,1},
{0,2,13},

{10,1,11},
{13,3,7},
{3,511},
{11,9,0},
{7.8,6},

{15,25,9},

{15,29,12},

{16,26,9},

{16,30,14},

{17,26,7},

{18,23,9},

{18,28,13},

{19,24,12},

{19,30,7},

{20,26,12},

{21,23,12},

{21,27,7},

{22,24,13},

{22,28,10},

{4,17,20},

{4,19,22},

{0,21,22},

{3,16,22},

{5,18,21},

{6,15,19},

{6,16,20},

{6,17,21},

{4,25,28},

{2,27,29},

{2,28,30},

{3,23,29},

{3,24,30},

{3,25,27},
{3,26,28},
{4,23,26},
{4,24,29},
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{6,12,3},
{12,0,5),
{0,4,3},
{10,3,9},
{13,5,14},
{11,142},
(14.7,4},
{7,9,2},
{15,26,8},
{15,30,13},
{16,27,13},
{17s23)8},
(17,28,14},
{18,24,8),
{18,20,14},
{19,27,9},
{20,23,13},
{20,27,10},
{21,24,11},
{21,28,9},
{22,25,12},
(22,29,7},
{6,18,22},
{0,19,20},
{3,15,21},
{5.17,22},
{1,20,21},
{1,15,22},
{2,15,17},
{0,23,24},
{6.26,30},
{4,27,30},
{5.23,28},
{5,24,27},
{5.25,30},
{5.26,29},
{6.23.27},
{6,24.98},
{6,25,29},

{6,0,10},
{12,2,1},
{2,4,10},
{10,5,7},
{1,3,14},
{(11,7,12},
{14,8,0},
{8,9,12},
{15,27,14},
{16,23,7},
{16,28,12},
{17,24,9},
{17,29,13},
{18,25,7},
{18,30,11},
{19,288},
{20,24,14},
{20,29,9},
{21,25,14},
{21,30,10},
{22,26,11},
{0,15,16},
{0’17a18}!
{2,20,22},
{5,16,19},
{1,18,19},
{15,23,10},
{16,24,10},
{17,27,11},
{18,27,12},
{19,25,13},
{19,26,14},
{20,28,7},
{0,1,7},
{21,29,8},
{2,3,8},
{22,30,9},
{4,5,9}

A pair of Steiner triple systems of order 31 intersecting in 6 disjoint
2-flowers.

Y\




{6,10,11},
{6,2,9},
{12,4,11},
{10,13,2},
{13,1,4},
{152},
{11,8,5},
{14,9,10},
{15,24,9},
{15,28,12},
{16,25,7},
{16,29,13},
{17,25,12},
{17,30,14},
{18,26,9},
{19,23,12},
{19,29,7},
{20,25,9},
{20,30,10},
{21,26,12},
{22,23,11},
{22,27,7},
{2,16,22},
{2,19,17},
{5,15,19},
{1,15,17},
{3,17,20},
{3,19,22},
{4,15,20},
{4,16,19},
{2,24,30},
{0,26,27},
{0,28,29},
{0,23,30},
{1,23,25},
{1,26,24},
{1,27,29},
{1,28,30},
{2,23,29},

{12,13,14},
{6,4,7},
{0,2,11},

{10,1,12},
{13,3,0},
{8,5,12},
{11,9,1},
{7,8,10},

{15,25,8},

{15,29,14},

{16,26,8},

{16,30,12},

{17,26,103,

{18,238},

{18,28,14},

{19,24,11},

{19,30,8},

{20,26,11},

{21,23,13},

{21,27,9},

{14,22,25},

{22,28,8},

{4,17,22},

{4,18,21},

{0,15,22},

{3,16,21},

{5,18,22},

{6,17,18},

{6,19,20},

{6,21,22},

{4,25,30},

{2,27,25},

{2,28,26},

{3,23,26},

{3,24,29},

{3,25,28},

{3,27,30},

{4,23,28},

{4,24,273,

{6,12,8},
{12,0,9},
{0!4)8}1
{10,3,4},
{13,5,6},
{11,14,3},
{14,7,5},
{7,9,3},
{15,26,7},
{15,30,11},
{16,27,14},
{17,23,7},
{17,28,13},
{18,24,7},
{18,29,11},
{19,27,10},
{20,23,14},
{20,278},
{21,24,14},
{21,28,10},
{13,22,26},
{22,29,10},
{6,15,16},
{0,20,21},
{3,15,18},
{5,17,21},
{1,19,21},
{1,20,22},
{2,15,21},
{0,24,25},
{6,23,24},
{4,26,29},
{5,23,27},
{5,24,28},
{5,25,29},
{5,26,30},
{6,25,26},
{6,27,28},
{6,29,30},

{6,0,14},
{12,2,7},
{2,4,14},
{10’5,0})
{1)3!6}!
e
1 " b
{8,9,13},
{15,27,13},
{16,239},
{16,28,11},
{17,24,8},
{17,29,9},
{18,25,10},
10289},
1 ’ ) H
{20,24,13},
{20,29,12},
{21,25,11},
{{21,30,2}},
12,22,24},
{0,16,17},
{0,18,19},
{2,20,18},
{5,16,20},
{1,18,16},
{15,23,10},
{16,24,10},
{17,27,11},
{18,27,12},
{19,25,13},
{19,26,14},
{20,28,7},
{0,1,7},
{21,29,8},
{2a3$8}9
{22,30,9},
{4,5,9}




