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Abstract

We obtain 135 nonisomorphic nearly Kirkman triple systems of order
18 (the smallest order for which such a system exists), including all 119
systems of a well-defined subclass.

1 Introduction

Nearly Kirkman triple systems (NKTS) were introduced in [7] as an analogue
of Kirkman triple systems (cf. Chapter 19 of [5]). An NKTS of order v = 6n is
a partition of the edges of the cocktail-party graph Ken — F into 3n — 1 (edge-
disjoint) triangle-factors. Equivalently, an NKTS(6n) is a resolvable maximum
partial triple system (MPT) of order 61, or a resolvable 3-GDD of type 23" (cf.
(4], [5]). The existence problem for NKTS was settled in a series of papers [7],
(1], [3], [9): an NKTS(6n) exists if and only if n > 3.

Thus the smallest order for which an NKTS exists is 18. An example of
an NKTS(18) was given in (7] (cf. also [5]). As far as we are able to tell, this
is, up to an isomorphism, the only example of an NKTS(18) appearing in the
literature thus far.

In this article, we make the first step towards a complete enumeration of
NKTS(18). We introduce a classification of NKTS based on invariants dis-
cussed in [6] (see also Section 2 below), and obtain a complete enumeration of
NKTS(18) of one — well-defined — subclass. On the other hand, we also show
that there exist further examples of NKTS(18) not belonging to this subclass.

We were motivated in part by our ultimate goal to achieve a complete enu-
meration of Kirkman triple systems of order 21 (of which so far 192 nonisomor-

phic systems are known, cf. [6]) in the hope that an approach similar to that
used here might be fruitful for that end.
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2 Classification of NKTS by type vectors

Thus an NKTS(6n) (V,R),R = {Ry,..., Ran-1,F} consists of 3n — 1 (edge-
) disjoint parallel classes Ry,..., Rsa-1 of triples (sometimes referred to as
triangle-factors), and one parallel class F of pairs (the I-factor).

Given two distinct parallel classes R, R’ in an NKTS(6n), the block-intersection
graph G(R, R') has as its vertices all triples of RU R'; two vertices are adjacent
if the corresponding two triples have a common element. Thus G(R, R') is a
cubic bipartite graph with 4n vertices and 6n edges.

The type vector and type matrix are invariants which have been used suc-
cessfully to distinguish Kirkman triple systems (see, e.g., [10], [8], [6]). They
can be used, essentially without changes, to distinguish between nearly Kirkman
triple systems.

Let C,,...,Cn, be the list of all nonisomorphic cubic graphs with 4n vertices.
With any NKTS(6n), (V,R) where R = {Ry, ..., Ran-1, F}, associate the type
matriz B = (b;;) of order 3n — 1 where b;; = 0, and for i # j,b;; = k if
G(Ri, R;) =~ Ck, and the type vector T = (ty,...,tm) where t; = |{b;; : i <
Jrbij = k} (cL.[6]).

In this paper, we concentrate on the case of NKTS(18). Any NKTS(18)
contains 8 parallel classes of triples. Thus the type matrix is a (symmetric)
8 x 8 matrix whose entries are from the set {1,2,3,4,5,6}, as there are exactly
6 nonisomorphic cubic bipartite graphs with 12 vertices. One of the graphs is
disconnected, the other five are connected (cf. Nos. 64, 66, 71, 74 and 83 in
the listing of all 85 connected cubic graphs in [2]). The six nonisomorphic cubic
graphs with 12 vertices are listed for convenience below.

GraphNo. Vertices
1 2 3 4 5 6

ABC ABC ABC DEF DEF DEF
ABC ABC ABD CEF DEF DEF
ABC ABC ADE BDF CEF DEF
ABC ABD ACE BDF CEF DEF
ABC ABD ACE BEF CDF DEF
ABC ABD AEF BEF CDE CDF

U WD

Table 1. The six 12-vertex bipartite cubic graphs

Each graph contains 6 white vertices 1,2,3,4,5,6, and 6 black vertices A,B,C,D,E,F.
E.g., in the graph No.1, the white vertex 1 is adjacent to the black vertices A,B,
and C, while in the graph No.4, the white vertex 3 is adjacent to the black
vertices A,D, and E, etc.

For example, in this notation, the type matrix of the NKTS(18) given in [7]
or [5] is
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(01116616\
10661161
1 6044444
1 6 404444
6 1 440444
6 1 444044
16444404
\6 1 444440

and its type vector is (7,0,0,15,0,6).
Here type 1 corresponds to the unique disconnected cubic bipartite graph
on 12 vertices. In the next section we describe how we generated all NKTS(18)

containing at least one pair (of parallel classes R, R’ whose block-intersection
graph G(R, R') is) of type 1.

3 All NKTS(18) containing type 1 graph

Suppose (V,R),R = {R,,Ry,...,Rs, F}, is an NKTS(18) such that the inter-
section graph G(R;, R;) is of type 1. Without loss of generality, we may assume
Vv={0,1,2,...,17}, and
R1={012,345678,9ab,cde,fgh},
Ry={036,147,258,9¢c f,adg,be h}.

Then we have:

Lemma 1 Each edge of F joins a verter of V; = {0,1,2,3,4,5,6,7,8} to a
vertez of Vo = {9,a,b,¢,d,e, f,g,h}.

Proof. (V,R) contains 36 triples in addition to those of Ry U Ry;. There
are 81 pairs {z,y} with = € V;,y € V5. Each triple covering such a pair covers
exactly two such pairs and contains two elements from Vi and one from V5, or
vice versa; it also covers one pair {u,v} with both u,v € V;,i € {1,2}. There
are exactly 36 pairs of the latter kind to be covered by the 36 triples, and the
statement of the lemma now follows easily. A

Thus the 1-factor F is of the form
F={{zi,y}:z: € N,y € V).

In order to generate all NKTS(18) containing at least one pair of parallel
classes of type 1, we first established that there are exactly 65 nonisomorphic
possibilities for the 1-factor F* (provided R;, Rj are fixed as above). For example,
some of these are
Fo={09,14a,2b,3¢,4d,5¢,6 f,74,8 h}

F1={09,1a,25,3¢,4d,5¢,6 f,7h,8 g}

......

......

Fea={09,1d,2h,3¢,4 f,5a,69,75,8 c}.
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[A full listing of the 65 possible 1-factors can be found in the Appendix.]
Next, given the triples of R; U R; and a particular 1-factor F;, all possible
completions to an MPT(18) were generated by an exhaustive backtrack. This
always resulted in a huge number of MPT(18): on average, over 2 million MPTs
were obtained for a given F;, from 1,749,092 for Fy3, to 3,408,192 for Fg4.
Each obtained MPT(18) was then analyzed for resolvability, and all NKTS(18)
obtained were recorded. For each of Fy and Fg4, 17 nonisomorphic NKTS(18)
were generated while for 34 of the 65 possible 1-factors (e.g, for F; shown above),
none of the obtained MPT(18) was resolvable, and thus yielded no NKTS.
The total number of nonisomorphic NKTS(18) that we obtained is 135.
However, not all of the obtained solutions contain a a pair of parallel classes of
type 1. This is due to the fact that even though we always started with such a
pair, the completions to MPT(18) that were generated were only then tested for
resolvability in all possible ways. In some solutions, the original pair of parallel
classes gets "destroyed”. Altogether, among the 135 solutions obtained, there
are 16 that have this property. One of these solutions has the following 8 parallel
classes:
{079,13b,2ah,46¢,59¢,8d f}
{05£169,24d,39h,Tae,8bc}
{0ac,15d,23 £,499,678,be h}
{0dh,189,26¢,37¢c,4af,5bg)}
{08e,1¢h,279,6b f,345,adg}
{04b,1¢ f,2¢c9,384a,57h,69d}
{012,3¢9,48h,564a,7bd,9¢ f}
{036,147,258,9ab,cde,f g h}.
Its type vector is (0,0, 10, 3,15,0).
On the other hand, it is clear that all solutions containing at least one pair

of parallel classes of type 1 are among the 135 solutions generated. Thus we
get: .

Theorem 1 There are ezactly 119 nonisomorphic NKTS(18) containing at
least one pair of parallel classes of type 1.

Of the 119 solutions, the first component of the type vector equals 1 in
111 cases, equals 2 in 5 cases, 4 in 2 cases, and 7 in a single case; the latter
corresponds to the solution given originally in [7].

A complete list of the 119 solutions, with their type vectors, automorphism
group orders, and their number of 5- and 6-cocliques is given in the Appendix.

The type vectors proved to be very efficient invariants: they alone distin-
guish the 119 solutions with type 1 pair of parallel classes, except between pair
of solutions in four cases, and between one quadruple of solutions. However, em-
ploying, in addition, the type matrix further distinguishes all solutions except
of one single triple of solutions!

In addition to type vectors and type matrices, we also calculated, for each
obtained solution, the number of sets of 5 (or 6, respectively) disjoint triples,
each from a different parallel class (i.e., "transversal” sets of 5 or 6 triples).
These distinguish the remaining solutions.
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As can be seen from the list of type vectors corresponding to the individual
solutions, in almost half of all cases (59) the type vectors have no zero com-
ponent, and thus the corresponding NKTS contain at least one pair of parallel
classes of each of the six possible types. In analogy with [6], these can be termed
type-heterogeneous. On the other hand, the minimum number of nonzero com-
ponents in the type vector of any obtained solution is 3 (there are three such
solutions, including the one given above) which does not come even close to a
type-uniform solution (cf. [6]).

4 Conclusion

Among the 16 solutions obtained that do not contain a pair of parallel classes
of type 1, there are 12 that do not contain a pair of type 2 either, including one
(the solution given above) which does not contain a pair of type 6, either. It
is reasonable to expect further, yet unobtained, solutions to exist. It appears,
however, that the approach and methods of this paper need to be extended

and refined before a complete enumeration of NKTS(18) can be successfully
performed.

5 Acknowledgement

Research of the authors is supported by NSERC of Canada Grant
No. OGP008651 (RM) and No. OGP007268 (AR).

References

(1] R.D.Baker, R.M.Wilson. Nearly Kirkman triple systems, Utilitas
Math, 11(1977), 289-296.

[2) A.M.Baraev, 1.A.Faradzev Postroenie i issledovanie na EVM
odnorodnykh i odnorodnykh dvudol’nykh grafov, Algoritmigeskie
issledovania v kombinatorike, Izd. Nauka, Moskva 1978, 25-60.

(3] A.E.Brouwer Two new nearly Kirkman triple systems, Utilitas Math.,
13(1978), 311-314.

[4] C.J.Colbourn, J.H.Dinitz The CRC Handbook of Combinatorial De-
signs, CRC Press, Boca Raton, 1996.

[5] CJ.Colbourn, A.Rosa Triple Systems, Oxford. Univ. Press, Oxford,
1999.

(6] 1.J.Dejter, F.Franek, A.Rosa A completion conjecture for Kirkman
triple systems, Utilitas Math., 50(1996), 97-102.

83



[7] A.Kotzig, A.Rosa Nearly Kirkman systems, Congr. Numer., 10(1974),
607-614.

[8] L.P.Petrenjuk, A.J.Petrenjuk Postroenie nekotorykh klassov
kubigeskikh grafov i neizomorfnost’ Kirkmanovykh sistem
troek, Kombinat. Analiz, Izd. Mosk. Univ., Moskva, 1976, pp. 73-77.

[9] R.Rees, D.R.Stinson On resolvable group-divisible designs with
block size 3, Ars Combinat., 23(1987), 107-120.

[10} A.Rosa Ispol’zovanie grafov dlja refenia zadaéi Kirkmana, Mat.-fyz.
Casopis, 13(1963), 105-113 .

84



6 APPENDIX

The 65 non-isomorphic 1-factors for type 1 pair of parallel classes

09 1a 2b 3c 4d 5¢ 6f 7g 8h
09 1a 2b 3c 4d 5f 6e 7g 8h
09 1a 2b 3c 4d 5f 6g 7h 8¢
09 1a 2b 3c 4d 5h 6g 7f 8¢
09 1a 2b 3c 4e 5f 6g 7d 8h
09 1a 2b 3¢ 4e 5f 6h 7g 8d
09 1a 2b 3c 4e¢ 5h 6f 7d 8g
09 1a 2b 3c 4f 5g 6e Th 8d
09 1a 2b 3d 4c 5f 6 7h 8g
09 1a 2b 3d 4e 5f 6g 7h 8c
09 1a 2c 3b 4d 5f 6g 7e 8h
09 1a 2¢ 3b 4d 5g 6f 7e 8h
09 1a 2c 3b 4d 5g 6h 7f 8¢
09 1a 2c 3b 4e 5¢ 6g 7d 8h
09 1a 2c 3b 4¢ 5f 6h 7g 8d
09 1a 2¢ 3b 4e 5g 6h 7d 8f
09 1a 2c 3b 4f 5¢ 6h 7d 8g
09 1a 2¢ 3b 4f 5g 6h 7d 8e
09 1a 2c 3d 4b 5f 6h 7e 8g
09 1a 2c 3d 4e 5g 6h 7f 8b
09 1a 2c 3d 4f 5e 6h 7b 8g
09 1a 2¢ 3d 4f 5b 6h 7¢ 8g

09 1a 2b 3c 4d 5e 6f 7Th 8g
09 1a 2b 3c 4d 5f 6e 7h 8g
09 1a 2b 3c 4d 5f 6h 7c 8g
09 1a 2b 3¢ 4e 5d 6g 7f 8h
09 1a 2b 3c 4¢ 5f 6g 7Th 8d
09 1a 2b 3c 4e 5g 6h 7d 8f
09 1a 2b 3¢ 4e 5h 6g 7d 8f
09 1a 2b 3c 4f 5g 6h 7e 8d
09 1a 2b 3d 4c 5f 6h 7e 8g
09 1a 2b 3d 4e 5f 6h 7c 8g
09 1a 2¢ 3b 44 5f 6g 7h 8¢
09 1a 2c 3b 4d 5g 6f Th 8e
09 1a 2¢ 3b 4d 5h 6g 7f 8¢
09 1a 2c 3b 4e 5f 6g 7h 8d
09 1a 2c 3b 4e 5g 6d 7f 8h
09 1a 2c 3b 4f 5¢ 6d 7h 8g
09 1a 2¢ 3b 4f 65g 6d 7e 8h
09 1a 2c 3b 4g 5f 6h 7e 8d
09 1a 2c 3d 4b 5g 6h 71 8e
09 1a 2c 3d 4e 5h 6g 7f 8b
09 1a 2c 3d 4f 5h 6e 7g 8b
09 1d 2h 3e 4f 5a 6g 7b 8c

09 1a 2b 3c 4d 5¢ 6g 7h 8f
09 1a 2b 3c 4d 5f 6g 7e 8h
09 1a 2b 3c 4d 5f 6h 7g 8e
09 1a 2b 3c 4¢ 5{ 64 7h 8g
09 1a 2b 3c 4¢ 5f 6h 7d 8g
09 1a 2b 3c 4e 5g 6h 7f 8d
09 1a 2b 3c 4f 5g 6d 7e 8h
09 1a 2b 3c 4h 5g 6f 7e 8d
09 1a 2b 3d 4¢ 5c 6h 7f 8g
09 1a 2c 3b 4d 5f 6e 7h 8g
09 1a 2c 3b 4d 5f 6h 7e 8g
09 1a 2¢ 3b 4d 5g 6h 7e 8f
09 1a 2¢ 3b 4e 5f 6d 7g 8h
09 la 2c 3b 4e 5 6h 7d 8g
09 1a 2c 3b 4e 5g 6d 7h 8f
09 1a 2c 3b 4f 5e 6g 7d 8h
09 1a 2¢ 3b 4f 5g 6d 7h 8e
09 1a 2c 3b 4h 5f 6e 7g 8d
09 1a 2c 3d 4b 5h 6g 7f 8¢
09 1a 2¢ 3d 4f 5b 6h 7e 8g
09 1a 2c 3d 4f 5h 6g 7e 8b

The 119 non-isomorphic NKTS(18) with at least one type 1 pair of parallel
classes

1: Oef 1bg 27a 3dh 48c 569 04b 13f29d 57h 6ac 8eg 05g 1ch 241 38a 6bd 79¢ 012345 678 9cf adg beh
07c 15d 26h 39g 48 8bf 08d 16¢ 2cg 37b 49h 5af Oah 189 23¢ 46g Sbe 7df 036 147 258 9ab cde fgh

2: 04b 13 29d 57h 6acBeg 05g 1ch 241 38a 6bd 79¢ 012 345 678 9cfadg beh 07c 15d 26h 39g 4ae 8bf
08d 16e 2cg 37b 49h 5af Ocf 189 27a3dh 46g 5bc Oah 1bg 23¢ 48¢ 569 7df 036 147 258 9ab cde fgh

8: Ocf 1bg 27a 3dh 48c 569 04b 1320d 57h 6ac 8eg 05g 1ch 24138 6bd 79¢ 07c 15d 26h 39g 4ac 8bf
012345 678 9ab cde fgh 08d 16e 2cg37b 40h 5af Oah 189 23¢ 46g Ebc 7df 036 147 258 9cf adg beh

4: 04b 13129d 57h 6acBeg 05g 1ch 24(38a6bd 79¢ 07c 15d 26h 39g 4ae 8bf 012345678 9ab cde fgh
08d 16¢ 2cg 37b 45h 5af Ocf 189 27a 3dh 46g 5bc Oah 1bg 23¢ 48¢ 569 7df 036 147 268 Scf adg beh

§: Oac 1df 24g 38b 56h 79¢ 012 345 678 9cfadgbeh 086147 258 9ab cde fgh 07h 189 26d Sae 4bf Scg
05f 1ch 239 46a 7bd Beg Obg 16¢ 2ah 37748¢59d 04e 15b 27¢c 3dh 69g 8af 08d 13g 2ef 49h 57a 6be

6: Oac 1df 24g 38b 56h 79¢ 012345 678 9abcdefgh 036 147258 9cfadgbeh 07h 189 26d Sae 4bf 5cg
05f 1ch 239 46a 7bd 8eg Obg 16¢ 20h 37748c59d 04e 18b 27c 3dh 69g 8af 08d 13g 2ef 49h 57a 6be

7: 08d 13g 2ch 4bf 570 69¢ Oac lef 24g 38b 56h 79d Obg 15¢ 26d 3Te 49h 8af 05f 1dh 239 46a 7be 8eg
07h 16b 2ae 3df 48c 59g 012 345 678 5cf adgbeh 036 147258 9ab cde fgh 04e 189 27f Sah §bd 6cg

8: 08d 13g 2ch 4bf 57a 69¢ Onc lef24g 38b 86h 79d Obg 15¢ 26d 37¢ 49h 8al 036 147 258 Ocf adg beh
05f 1dh 239 46a 7Tbc 8eg 07h 16b 2ae 3df 48c 59g 012 345 678 9ab cde fgh 04e 189 27f3ah 5bd 6cg

9: 07h 1df 26e39g 48c 56b Obg 13¢ 26d 49h 57c 8af Oac 16h 24g 38b 59d 7ef 036 147 258 9¢cf adg beh
012345 678 9ab cdefgh 04e 189 23f5ah 6cg 7bd 08d 15g 2ch S7a4bf 69¢ 05f 1be 279 3dh 46a8eg

10: 07h 1df 20c 39g 48¢c 56b Obg 13¢ 26d 45h 57c 8af Oac 16h 24g 38b 59d 7ef 012 345 678 9cf adg beh
036 147 258 9ab cde fgh 04¢ 189 23 5ah 6cg 7bd  08d 15g 2ch 37a4bf 69¢ 05f 1bc 279 3dh 46a8cg

11: 05g 13h 241 6bd 7S¢ 8ac 08d 16¢ 27c 3bg 49h 5af Oef lcg 2dh 37a48b 569 036 147 258 9cf adg beh
Oah 189 23¢ 46g 5bc 7df 07 15d 29g 38f4ae 6¢ch 012 345 678 9ab cde fgh 04c1bf 26a39d 57h 8cg
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12: 05g 13h 24f6bd 79¢8ac Ocf 1cg 2dh 37a 48b 569 036 147 288 Scfadgbeh 08d 16¢ 27¢ 345 9ab fgh
Oah 189 23e 46g 5bc 7df 07b 15d 29g 38f 4ae 6ch 012 678 cde 3bg 49h 5af 04c 1bf 26a 39d 657h Beg

13: 05g 13h 24f6bd 79¢8ac 08d 16e 27c 3bg 49h 5af Oef 1cg 2dh 345 678 9ab 036 147 258 9cf adg beh
Oah 189 23¢ 46g Sbc 7df 07b 15d 29g 38f4ae 6ch 012 cde fgh 37a48b 569 04c 1bf 262 39d 57h 8eg

14: 05g 13h 24f 6bd 79e 8ac 04c 1bf 2dh 37a 569 8eg 036 147 258 9cf adg beh 08d 16¢ 27c 345 9ab fgh
Oah 189 23¢ 46g 5bc 7df 07b 15d 29g 38f 4ae 6ch 012 678 cde 3bg 49h 5af Oef 1cg 26a 39d 48b 57h

15: 05g 13h 24f6bd 79e¢ 8ac 08d 16¢ 27c 3bg 49h Saf Oef 189 2dh 37a 46g 5bc 036 147 258 9cf adg beh
Oah 1cg 23e48b 569 7df 07b 15d 29g 38f 4ac6ch 012345 678 9ab cde fgh 04c 1bf 262 39d §7h 8eg

16: 07b 13e 29g 48f 5ac 6dh 012345 678 9ab cde fgh 036 147 258 9cf adg beh 08¢ 1df 27¢ 39h 46a 6bg
05d 16b 2af 38g 49¢ 7ch Oef 1cg 24h 372569 8bd 04g 15h 26c 3bf 79d 8ae 0ah 189 23d 4bc 57f 6eg

17: 07b 13¢29g 48f Sac 6dh 012345 678 9cfadgbeh 036 147 258 9ab cdefgh 08¢ 1df 27¢ 39h 46a 5bg
05d 16b 2af 38g 49¢ Tch Oef 1cg24h 370569 8bd 04g 15h 26c Sbf 79d 8ae  Oah 189 23d 4bc 57f 6eg

18: 012345678 9abcde fgh 05h 1ef 26c 38a49g 7bd 07e 189 23g 4ah Sbe 6df 08d 13b 24f Seg 69h 7ac
036 147 258 9cf adg beh 04c 16g 20¢3dh 579 8bf 0af 15d 27h 39¢ 46b 8cg Obg 1ch 29d 37f 48e 66a

19: 05h 1ef26c38a49g Tbd 07e 189 23g 4ah Sbc 6df 08d 13b 24f Seg 69h 7Tac 012 345 678 9cf adg beh
04c 16g 2ae 3dh 579 8bf 036 147 258 9ab cde fgh 0af 15d 27h 39¢ 46b 8cg Obg 1ch 29d 37f 48e §6a

20: 012345678 9ab cde fgh 0af 15d 26c37h 49e 8bg 08e 13b 2dh 461 59g 7ac 036 147 258 9cf adg beh
Ocg 189 23f 4ah 57e6bd 05h 16g 2ae 39d 48¢ 7bf 04b 1ch 279 3eg 56a8df 07d lef 24g 38a 5bc 69h

21: 0af 15d 26c37h 49e¢ 8bg 08¢ 13b 2dh 461 59g Tac 012 345 678 9cfadg beh Ocg 189 23f4ah 57¢ 6bd
036 147 258 Sab cde fgh 05h 16g 2ae 39d 48¢c Tbf 04b 1ch 279 3eg 56a8df 07d lef 24g 38a 5be 69h

22: 012345678 9ab cde fgh 08d 19¢26g 37a4bf 5ch 04h 16f 23¢ 59g 7bd 8ac 0Oaf 13h 29d 48g 57¢ 6bc
036 147 258 9cf adg beh  Oeg 18b 24¢ 3df 56a 78h  05b 1cg 271389 4ae 6dh  07c 15d 2ah 3bg 469 8ef

29: 08d 19¢26g37a 4bfSch 04h 16{ 23¢ 59g 7bd 8ac Oaf 13h 29d 48g 57¢ 6bc 012 345 678 Scf adg beh
036 147 258 9ab cde fgh Oeg 18b 24c3df 56a79h 08b l1cg 271389 4ae 6dh  07c 15d 2ah 3bg 469 8ef

24: 012345678 9ab cdefgh 04h 1bf27c38g 59d 6a¢ 036 147 258 9cfadg beh 0af16d 2eg 39h 48¢ 57b
Ocg 189 24a3bd 56h 7ef 07d 16g 23f 49¢ 6bc 8ah 08b 13¢ 2dh 46f5ac 79g 0%e 1ch 269 37a 4bg 8df

28: 04h 1bf27c38g 59d 6ac 012345678 9cfadgbeh Oaf 16d 2eg39h 48c57b 036 147 258 9ab cde fgh
Ocg 189 24a 3bd 56h 7ef 07d 15g 23f 43¢ 6bc 8ah 08b 13e 2dh 46f Sac 79g 05e Lch 269 37a 4bg 8df

26: 0af18g23h 49¢57c6bd 07b 13¢ 241 59g 6ac8dh 012345 678 9cfadg beh 08c 15b 2ae 3df 46g 79h
Ocg 161 27d 389 4bc 5ah 036 147 258 9ab cde fgh 05d 1ch 269 3bg 48a 7ef 04h 19d 2cg 37a 56e 8bf

27: 012345678 9abcde fgh 0af 18g 23h 49¢ 57c 6bd  07b 13e 24159g 6ac8dh 036 147 258 9cf adg beh
08c 15b 22 3df 46g 79h 0cg 16{27d 389 4bc 5ah 05d 1ch 269 3bg 48a 7ef 04h 19d 2¢g 37a 56e 8bf

28: 012345678 9ab cde fgh Och 1¢f 26g 389 4bd 57a 07e 1bg 23d 48f59h 6ac 036 147 258 9cf adg beh
0df 18¢ 2ah 37b 49g 56e 05g 13h 24c 6bf 79d 8ae 08b 15d 29¢3af 46h Tcg 04a 169 27f 3eg Sbe 8dh

29: Och lef 26g 389 4bd 57a 07e 1bg 23d 4815%h 6ac 012346 678 9cfadg beh 0df 18c 2ah 37b 49g 56e
036 147 258 9ab cde fgh 05g 13h 24c 6bf 79d 8ae 08b 15d 29¢3af 46h 7cg 04n 169 27f 3eg 5bc 8dh

30: 012345678 9abcde fgh 08b 15¢ 269 3ah 4df 7cg 07f 1bd 2ac38e 46g 55h Och 13f 27d 489 5bg 6ae
086 147 258 9cf adg beh 05d 16h 23g 4bc 79¢ 8af 04a 19g 2¢f37b 56¢c 8dh  Oeg 18c 24h 39d 57a 6bf

31: 08b 15¢ 269 3ah 4df 7cg 07f1bd 2ac 38e 46g59h Och 13f27d 489 5bg 6ae 012 345 678 9cf adg beh
036 147 258 9ab cde fgh 05d 16h 23g 4bc 79¢ 8af 04a 19g 2¢f37b 56c 8dh Oeg 18¢ 24h 39d 57a 6bf

32: 08b 15¢ 29h 37g4df 6ac 036 147 258 9abede fgh 07a 1dh 237 4be 569 8eg Och 16f 27d Sae 489 5bg
012345 678 9cfadg beh 04g 18¢ 26e39d 5ah 7bf 05d 13b 2cg 46h 79¢ 8af Oef 19g 24a 38h 57¢ 6bd

33: 08b 15¢ 29h 37g 4df 6ac 012345 678 9abcdefgh 07a 1dh 23f4bc 569 8eg Och 161 27d 3ae 489 Sbg
036 147 258 Scf adg beh 04g 18c 26e 39d Sah 7bf 05d 13b 2cg46h 79¢ 8af Oef 19g 240 38h 57¢ 6bd

34: 012345678 9ab cde fgh 08a 15b 26¢c 39g 4dh 7ef Obg 16h 2df 38e 4ac 579 04f 18¢ 27g 3bd Sah 69¢
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036 147 258 9cfadgbeh 07d 13f 2a¢ 46b 5cg8%h Och leg 249 37a 56d 8bf 05e 19d 28h 48 6af 7Tbc

35: 08a 15b 26¢ 39g 4dh 7ef Obg 16h 2df 38c 4ac 579 04f18¢c 27g 3bd Sah 69¢ 012 345 678 9cf adg beh
036 147 258 9ab cde fgh 07d 13f 2ae 46b 5cg85h Och leg 249 37a 56d 8bf 05¢ 19d 23h 48g 6af 7bc

36: 012345678 9ab cde fgh 05c 18d 23g 4bf 6ae 79h 072 139 2dh 4cg 56b 8ef 036 147 258 9cf adg beh
Ocg 16f 242 38h 59d 7bc 08b 1ch 29¢ 3af 46d 57g 04h 15¢ 271 3bd 69g8ac 0df 1bg 26¢ 37¢ 489 Sah

37: 036 147258 9ab cde fgh 05c 18d 23g 4bf 6ae 79h 07a 139 2dh 4cg 56b 8ef 012 345 678 9cf adg beh
Oeg 16£24a 38h 59d 7bc 08b 1ch 29¢ 3af 46d 57g 04h 15e 27f 3bd 69g8ac 0df 1bg 26c 37e 489 Sah

38: 08h 16d 23¢ 49g 5bc 7af Obd 1ch 24a 381 56g 79¢ 012345 678 9cfadgbeh 07c 13g 2df 46b 5%h 8ae
05a 189 2cg 37b 4dh 6ef 036 147 258 9ab cde fgh Oeg 1bf 269 3ah 48¢ 57d 04f 15¢ 27h 39d Gac 8bg

39: 012345 678 9ab cde fgh 08h 16d 23e¢ 49g 5be 7af 0bd 1ch 24a 38f56g 79¢ 036 147 258 9cf adg beh
07c 13g 2df 46b 59h 8¢ 05a 189 2cg 37b 4dh 6ef Ocg 1bf 269 3ah 48¢ 57d 04f 15¢ 27h 39d 6ac 8bg

40: 07b 16g 2ch 389 4df 5ae 012345 6'}8 9abcde fgh 0af 18e 26d 3bg 49h 57c 036 147 258 9¢f adg beh
05d 1329¢ 46b 7ah 8cg Oecg 1bc 277 3dh 48a569 08h 19d 24g37cBbf 6ac 04c 15h 23a Gef 79g 8bd

41: 07b 16g 2ch 389 4df Sae 036 147 258 9abcde fgh Oaf 18e 26d 3bg 49h 57c 012 345 678 9cf adg beh
05d 13f29e 46b 7ah 8cg Oeg 1bc 27f3dh 48a 569 08h 19d 24g 37e 5bf6ac 04c 15h 23a Gef 79g8bd

42: 07a13g 26e 4df 59h 8bc Och 1bf 232 48g 56d 79¢ 04b 15e 2dh 389 6af 7cg 012345 678 9cf adg beh
08d 16¢c 29g 3ef 4ah 57b 036 147 258 9ab cde fgh Oeg 18h 277 3bd 469 5ac 05f19d 24c 37h 6bg 8ae

43: 012345678 9abcde fgh 07a 13g 26e 44 59h 8bc Och 1bf 23a 48g 56d 79¢ 04b 15¢ 2dh 389 6af Tcg
036 147 258 9cf adg beh 08d 16¢ 29g 3ef 48h 57b Oeg 18h 27¢ 3bd 469 5ac 05f 19d 24c 37h 6bg 8ae

44: 012345678 9ab cde fgh 0dh 16b 232 489 Sef 7cg 07b 15g 2df 38e 4ac69h 036 147 258 9¢f adg beh
08¢ 19e 24h 3bg 56d 7af Oeg 13f26¢ 4bd 579 8ah 04f 18d 29g 37h 5bc 6ae 05a lch 27¢ 39d 46g 8bf

45: 0dh 16b 232 489 Sef 7cg 07b 15g 2df 38e 4ac 69h 012345678 9cfadg beh 08c 19e 24h 3bg 56d 7af
Oeg 137 26¢c 4bd 579 8ah 036 147 258 9ab cde fgh 04f 18d 20g 37h Sbc 6ae 05a 1ch 27e 35d 46g 8bf

46: 08¢ 13h 29¢ 46a 5df Tbg 012345 678 9abcdefgh 0dh 1bf 2ac 37 489 56g Oeg 18d 24h 3af 579 6bc
036 147 258 9cf adg beh  04f 19g 26d 38b 5ae 7ch 07a 15¢ 23g 4bd 65h 8¢f 05b 16¢ 271 39d 4cg 8ah

47: 08¢ 13h 29¢ 46a 5df Tbg 036 147 258 9ab cdefgh Odh 1bf 2ac 37¢ 489 56g Oeg 18d 24h 3af 579 6bc
012345 678 9cfadgbeh 04f 19g 26d 38b Sae 7ch 07a15¢c 23g 4bd 6Sh 8ef 05b 16e 27{39d 4cg 8ah

48: 05d 18e 29h 37f 4ac 6bg 036 147 258 9ab cde fgh 08g 13b 2df 49¢ 57c 6ah Och 16f 24g 389 Sae 7bd
012345 678 9cfadg beh 07a19d 26c Seg 48h Sbf 04b lcg 27¢ 3dh 569 8af Oef 15h 23a 46d 79g 8bc

49: 05d 18¢ 25h 37f 4ac 6bg 012 345 678 9ab cde fgh 08g 13b 2df 49¢ 57c6ah Och 161 24g 389 5ae 7bd
036 147 258 9cf adg beh 07a 19d 26¢ 3eg 48h 5bf 04b lcg 27¢ 3dh 569 8af Ocf 18h 23a 46d 79g 8be

§0: 012345678 9abcde fgh 04a 1df 29¢38g §6h 7bc 08¢ 18h 27g3ae4bf69d Oeg 16¢c 231489 Sbd 7ah
08b 19g 2ch 37d 46e 5af 036 147 258 9cfadg beh 0dh 13b 26a 4cg 579 8ef 07f 18e 24d 39h 6bg 8ac

51: O4a1df 29¢38g56h 7Tbc 05c 18h 27g 3ae4bf69d Oeg 16¢ 231489 5bd 7ah 012 345 678 8cfadg beh
08b 19g 2ch 37d 46e 5af 0dh 13b 26a 4cg 579 8ef 036 147 258 9ab cde fgh 07f 15¢ 24d 38h 6bg 8ac

52: Geg 13b 26a 489 5ch 7df 012345 678 9abcdefgh 07a18h 2cg 39d 4bf 56¢ 036 147 258 9cf adg beh
08f 15d 29¢ 3ah 46g Tbc 0dh 16¢ 23f 4ae 579 8bg 0dc 19g 27h 38e 5af 6bd 05b lef 24d 37g 69h 8ac

§3: Oeg 13b 268 489 5ch 7df 036 147 258 9ab cde fgh 07a18h 2cg39d 4bf 66¢ 012 345 678 9cf adg beh
08{15d 29¢ 3ah 46g 7Tbc 0dh 16c 23f 4ac 579 8bg O4c 19g 27h 38e 5af6bd 05b 1ef 24d 37g 69h 8ac

54: 036147258 9abcde fgh 0dh 13b 26a 489 5ef 7cg O4c 16¢ 271 39d Sah 8bg Oeg 18h 24d 3af 579 6bc
05b 1df 29¢ 37h 46g 8ac 012 345 678 9cfadg beh 08f 15¢ 23g4ae 65h 7bd 07a 19g 2ch 38¢ 4bf 564

§5: 0dh 13b 26a 489 Sef 7cg 04c 16e 271 39d Sah 8bg 036147 258 9cfadg beh Oeg 18h 24d 3af 579 6bc
05b 1df 29¢ 37h 46g 8ac 012 345 678 9ab cde fgh 08f 15¢c 23g4ae 68h 7bd 07a 19g 2ch 38e 4bf 56d

56: 04g1bd 26h 37f5ac89¢ 08h 15f27c 3bg 49d 6ae Obc 18g 239 4ef56d 7ah Oaf 169 2¢g 3dh 48c57b
05e 1ch 2df 38a 46b 79g 012 345 678 9cfadg beh 07d 13¢ 24a 59h 6cg 8bf 036 147 258 9ab cde fgh
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57: 04g1bd 36h 37f6ac89e 08h 15£27c 3bg 49d 6se Obc 18g 239 4ef 56d 7Tah 0af 169 2eg Sdh 48c57b
05¢ 1ch 2df 38a46b 79g 012 345 678 9ab cde fgh 036 147258 9cfadg beh 07d 13¢ 248 55h 6cg 8bf

58: 07b 13e 2af46g 59d 8ch 0ah 189 24d 3bc 57g 6ef 036 147 258 9cfadg beh 04f 15h 27¢ 39g 6bd 8ae
08d 16¢ 2¢g 37a 49h 5bf Ocg 1df 23h 48b 56a79¢ 012345 678 9ab cde fgh 05e 1bg 269 38f 4ac 7dh

59: 07b 13¢ 2af46g 59d 8ch 0ah 189 24d 3bc 57g 6ef 036 147 258 9ab cde fgh 04f 15h 27c 39g 6bd 8ae
08d 16¢ 2eg 37a 45h 5bf Ocg 1df 23h 48b 56a79¢ 012345 678 9cf adg beh 05e 1bg 269 38f 4ac 7dh

60: 05f13b 2cg 48h 69d 7ae 07g 15d 26e 35h 4af8bc 04b 16g 2ah 37c §9e 8df Oac 189 24d Seg 57h 6bf
012345 678 9cfadg beh 0dh lef 279 38a 46¢5bg 08e 1ch 237 49g 56a 7Tbd 036 147 258 9ab cde fgh

61: 05f13b 2cg 48h 69d 7ae 07g 18d 26e 39h 4af8bc 04b 16g 2ah 37c 59e 8df Oac 189 24d Seg 57h 6bf
012345 678 9ab cde fgh 0dh 1ef 279 38a 46c5bg 08¢ 1ch 23 49g 56a 7Tbd 036 147 258 9cf adg beh

62: 08¢ 13b 2cg 4af57h 69d 04b 16g 2ah 37¢ 59¢ 8df 0dh 189 23f 46¢ 5bg 7ae 012 345 678 9cf adg beh
Oac 15d 279 3eg48h 6bf 05f 1ch 26e38a49g 7Tbd 07g 1ef 24d 39h 56a8bc 036 147 258 9ab cde fgh

63: 08e13b 2cg 4af57h 69d 04b 16g 2ah 37c 59e 8df 0dh 189 23f 46c Sbg 7Tae 012 345 678 9ab cde fgh
Oac 15d 279 Seg 48h 6bf 0Sf 1ch 26e38a49g Tbd 07g lef 24d 39h 56a8bc 036 147 258 9cf adg beh

64: 036 147258 9cf adg beh 0df 13¢ 26b 4ah 579 8cg 05h 1bg 29d 37c 46f 8ac 012 345 678 9ab cde fgh
08b 15¢c 24g 3af 69e 7dh 07g 1Sh 2¢f 38d 4bc$6a 04e¢ 18f27a39g 5bd 6ch Oac 16d 23h 489 Seg 7bf

65: 036 147 258 9ab cde fgh 0df 13e 26b 4ah 579 8cg 05h 1bg 29d 37¢c 46f8ac 012 345 678 9cf adg beh
08b 15¢c 24g 3af 69¢ 7dh 07g 18h 2ef 38d 4bc 56a 04e 18f27a39g 8bd 6¢ch Oac 16d 23h 489 Seg 7bf

66: 04c 16b 29g37¢ 5af8dh 036 147 258 9ab cdefgh 05h 18f26d 3ac 49¢ Tbg 07d 13g 2ef 4ah 569 8bc
08a 15¢ 24b 3df 6cg 79h Obf 19d 23h 48g 57c 6ae 012345 678 9cf adg beh Oeg 1ch 27a 389 46f Sbd

67: 04c 16b 29g 37¢ 5af 8dh 012345 678 Sab cde fgh 05h 18f26d Sac 49¢ Tbg 07d 13g 2ef 4ah 569 8be
08a 15¢ 24b 3df 6cg 79h  Obf 19d 23h 48g 57c 6ae 036 147 258 9cf adg beh Oeg 1ch 27a 389 46f Sbd

68: Oac 16f2bg 3ch 48957d 036 147 258 9ab cde fgh 07h 13e 24159g 6bd 8ac Odf 18h 239 4eg 56a 7Tbe
012345 678 9cfadg beh 04b 1cg 272 38d 5ef69h 05c 19d 26¢ 37g 4nh 8bf 08g 15b 2dh Saf 46¢c 79¢

69: Oae 16f2bg 3ch 489 57d 012345 678 9abedefgh 07h 13e 24{59g 6bd 8ac Odf 18h 239 4eg 56a Tbe
036 147 258 9cfadg beh  04b 1cg 272 38d 5ef6Sh 05c 19d 26e 37g 4ah 8bf 08g 15b 2dh 3af46c 7%

70: Oah 15¢ 26b 379 4df 8cg 07d 1ch 23(48b 59g 6ae 012345678 9cfadgbeh ObI 189 2dh Seg 46c57a
086 147 258 9ab cde fgh 04g 13d 29¢ 56h Tbc 8af 08e 16f27g 3ac 49h 5bd  05c 1bg 24a 38h 69d 7ef

71: 012345678 9ab cde fgh Oah 15e 26b 379 4df 8cg 07d 1ch 23748b 59g 6ac 036 147 258 9cf adg beh
Obt 189 2dh 3eg 46c 57a 04g 13d 29¢ 56h Tbe 8af 08¢ 16£27g 3nc 49h 5bd  05c 1bg 24a 38h 69d Tef

72: 08¢ 16¢ 23d 4bg 59h 7af 036 147 258 9abedefgh 07g 189 24h Sef Sac6bd 012 345 678 Ocf adg beh
05b 1eg 26£38a 49d 7ch 0df 13h 29g 46a 57c8bc Oah 15d 27b 3cg48f69e 04c 1bf 2ae 379 56g 8dh

73: 08e 16¢ 23d 4bg 55h 7af 012345 678 Sabcdefgh 07g 189 24h 3ef Sac6bd 036 147 258 9cf adg beh
05b 1eg 2638a49d 7ch 0df13h 29g46a 57e8bc Oah 15d 27b 3cg 48f69¢ 04c 1bf 2ae 379 56g8dh

74: 052169 2dh 37c4bg 8ef 036 147258 9abcde fgh 07d 18b 23 4ch 59g 6ae Cbc 15h 29¢ 38g 46d 7af
012345 678 9cfadg beh 08h 1cg 24a39d 57¢ 6bf Ocg 1df 27b Sah 489 S6¢c  04f 13 26g 5bd 79h 8ac

75: 052169 2dh 37c 4bg 8ef 012348678 9abedefgh 07d 18b 23f 4ch 59g 6ae Obe 15h 29¢ 38g 46d 7af
036 147 258 9cfadg beh 08h lcg 24a39d 57e 6bf Oeg 1df 27b 3ah 489 56¢c  04f 13 26g 5bd 79h 8ac

76: 036 147 258 9ab cde fgh 0bg 18e 23f 4ac 56d 79h 08c 13h 26a 4bd 59g 7ef 0af 15b 2dh 37c 489 6eg
012345 678 9cfadg beh 04h 1df 29¢ 38g 57a 6bc 07d 169 24g 3ae 5ch 8bf 05e 1cg 27b 39d 46f 8ah

77: 012345678 9ab cde fgh 0bg 18¢ 23{ 4ac 56d 79h 08¢ 13h 26a 4bd 59g 7ef Oaf 15b 2dh 37¢ 489 Geg
036 147 258 9cf adg beh  04h 1df 29¢ 38g 57a 6bc 07d 169 24g 3ne 6ch 8bf 05e lcg 27b 39d 46f 8ah

78: Och 13¢ 29d 48a 57g 6bf 036 147 258 9abede fgh 07b 1dh 23a 4¢cg 569 8¢f 0af 189 2¢g 37h 46d 5bc
08g 16¢ 24b 3df 5ah 79¢ 012 345 678 9cf adg beh 05d 1bg 27f38¢c 49h 6ae 04¢ 15¢ 26h 39g 7ac 8bd

79: Och 13e 29d 48a 57g 6bf 012345 678 9abedefgh 07b 1dh 23a4cg 569 8ef Oaf 189 2eg 37h 46d Sbe
08g 16¢ 24b 3df 5ah 79¢ 036 147 258 9cfadg beh 05d 1bg 27{38c 45h 6ae 04e 15f 26h 39g 7ac 8bd
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80: 08c 1df 262 39h 4eg 57b 04n 16¢ 2bg 38¢59d 7ch 012 345 678 Scfadgbeh Obf 15h 279 3ae 48d 6cg
036 147 258 9ab cde fgh 07¢ 19g 23d 4bc 56f8ah Odh 18b 2¢f37g 469 Sac 05g 13¢ 24h 6bd 7af 89¢

81: 012345678 9ab cde fgh 08c 1df 26a35h 4eg 57b 04a 16 2bg 38f59d 7ch 036 147 258 9¢f adg beh
0bf 15h 279 Sae 48d 6cg 07e 19g 23d 4bc 56f8ah 0dh 18b 2¢f 37g 469 5ac 05g 13c 24h 6bd 7af 89e

82: 012345678 9ab cde fgh Oac 15b 26f3eg 48d 79h 0df 189 23h 4bg 57c 6ae 07g 1dh 24a 381 59¢ 6bc
036 147 258 9cfadg beh 08b 16g 27¢ 39d 4ch 5af 04e 13c 29g 56d 7bf 8ah 05h lef 2bd 37a 469 8cg

83: Oac 15b 26f Seg 48d 79h 0df 189 23h 4bg 57c 6ae 07g 1dh 24a 38f59¢ 6bc 012 345 678 9cf adg beh
08b 16g 27¢ 39d 4ch Saf 036 147 258 9ab cde fgh 04e 13¢ 29g 56d 7bf 8ah 05h lef 2bd 37a 469 8cg

84: 012345 678 9ab cde fgh Och 15b 26d 389 4eg 7af 08a 1dh 23g 4bc 56f 79¢ Obf 16e 24a 37h 59d 8cg
036 147 258 9cf adg beh 04d 181 29h Jae 57c6bg 07g 13c 2¢f469 Sah 8bd 0Se 19g 27b 3df 48h 6ac

85: Och 15b 26d 389 4eg 7af 08a 1dh 23g 4bc 56179 Obf 16e 242 37h 59d 8cg 012 345 678 9cf adg beh
036 147 258 9ab cde fgh 04d 18 29h Sac 57¢6bg 07g 13c 2¢f 469 5ah 8bd 0Se 19g 27b 3df 48h 6ac

86: 012345678 9abcde fgh 07f1bd 23g48h 59¢6ac One 15h 27d 38c 4bf 69g 036 147 258 9¢cf adg beh
08b 1cg 29h 3df46e 57a 0dc 189 2¢f 3ah 56d 7bg 05g 13¢ 36b 49d 7ch 8af 0dh 16248379 Sbc 8eg

87: 0711bd 23g 48h 59¢ 6ac Oac 15h 27d 38c 4bf 69g 012345 678 9cf adg beh 08b 1cg 29h 3df 46¢ 57a
04c 189 2ef 3ah 56d 7Tbg 036 147 258 9ab cde fgh 05g 13¢ 26b 49d 7ch 8af 0dh 16242379 5be 8eg

88: 08h 16c23g 4ae 59d 7Tbf 012345678 9cfadgbeh 0Be 18f27d 3ah 4bc 69g 036 147 258 9ab cde fgh
Obd 139 24h 57g Gef 8ac Ocg 15b 2af38c¢ 464 79h 04f 1dh 28¢ 37c 56a8bg 07a leg 26b 3Af 489 5ch

89: 012346 678 9ab cde fgh 08h 16¢c 23g 48e 59d 7Tbf 036147 258 9cfadgbeh 05e 18f27d 3ah 4bc 69g
0bd 139 24h 57g 6ef8ac Ocg 15b 2af 38¢ 46d 79h 04f 1dh 29¢ 37c 56a8bg 07a 1eg 26b 3df 489 Sch

80: 012345678 9abcde fgh 07f 1bg 2ah 3Be 46¢ 59d 036 147 258 9cf adg beh 08h 169 37d Sbf 4ae Scg
05¢ 13¢ 26b 4dh 79g 8af Oac 18d 24139h 57b Geg 04g 15h 29¢ 370 6df 8be  Obd 1ef 23g 489 56a 7ch

91: 07(1bg 2ah 38e 46c 59d 012345 678 9cfadgbeh 08h 169 27d 3bf 4ae Scg 05e 13¢ 26b 4dh 79g 8af
036 147 258 9ab cde fgh Oac 18d 241 30h 57b Geg 04g 15h 29¢ 37a 6df8bc 0bd lef 23489 56a 7ch

92: 08b 15h 29g 37c 4df 6ae 012345678 9abcde fgh Odh 13g 26b dac 579 8ef 04e 18d 2af 35h 56¢ 7bg
0Ocg 16f 23¢ 489 5bd 7ah 036 147 258 9cfadgbeh 05a 19¢ 27d 3bf 46g8ch 07T 1bc 24h 38a Beg 69d

93: 08b 15h 29g 37c 4df 6ae 036 147 258 9ab cde fgh 0dh 19g 26b dac 579 8ef 04e 18d 2af 39h 56¢ Tbg
Ocg 161 23e 489 5bd 7ah 012345 678 9cfadgbeh 05a 19¢ 37d 3bf 46g8ch 071 1bc 24h 38a Seg 69d

94: 012345678 9ab cde fgh 08d 15269 3ch 4bg 7ae 0ah 13b 241 57d 6cg 89¢ 07g 18¢ 2bd Sef 46a 59h
036147 258 9cf adg beh  Obf 16e 27h 38g 49d 5ac 05¢ 19g 230 48h 6df 7Tbc  04c 1dh 2eg 879 56b 8af

95: 012345 678 9ab cde fgh Cah 18c 269 3ef4bg 57d 08d 13b 241 59h 6cg 7ae 036 147 258 Scf adg beh
Obf 16¢ 27h 38g 49d Sac 0S¢ 19g 23a.48h 6df Tbc 07g 157 2bd Sch 46a89¢ 04c 1dh 2eg379 56b 8af

96: 08d 151269 Sch 4bg 7Tae Oah 13b 24157d 6cg 89¢ 07g 18c2bd Sef46a55h 012 345 678 9cf adg beh
036147258 9abcdefgh Obf 16e 27h 38g49d Sac 05 19g23a 48h 6df 7Tbe 04c 1dh 2eg 379 56b 8af

97: 0ah 18269 3¢f 4bg 57d 08d 13b 241 59h 6cg 7ae 012345 678 9cfadgbeh 036 147 258 8ab cde fgh
0bf 16¢ 27h 38g 49d Sac OBe 19g 23a48h 6df Tbc 07g 15f2bd Sch 46a89¢ 04c 1dh 2eg 379 56b 8af

88: 07g 16b 29¢ 3af 4dh 56c 036 147 258 9ab cde fgh 08h 19d 26f Sbc deg 57a Oae 15f 235 489 6bd 7ch
012345 678 9cfadgbeh 08d 13h 24b 69g 7ef8ac Obf 1cg 27d 38e 46a 59h 04c 16e 2ah 879 5bg 8df

99: 07¢ 16b 20e 3af 4dh 56c 0132345 678 Sabcde fgh 08h 19d 261 3bc 4eg 57a One 151235489 6bd 7ch
036 147 258 9cfadg beh  05d 13h 24b 69g 7ef8ac Obf 1cg 37d 38¢ 46a 55h 04c 16¢ 2ah 379 5bg 8df

100: 012345 678 9ab cde fgh Oeg 1df 26b 389 4ch 57a 04a 16g 23h 59d The 8ef 036 147 258 9cf adg beh
05c 13b 2af 48g 6dh 79¢ 07h 18¢ 29g Sac 4bd 561 Obf 15¢ 27d 3cg 469 8ah 08d 19h 24 371 5bg 6ac

101: Oeg 1df 26b 389 4ch §7a 04a 16g 23h 59d 7Tbc 8ef 012 345 678 9cf adg beh 05c¢ 13b 2af 48g 6dh 79
036 147 258 9ab cde fgh  07h 18c 29g Sae 4bd 56f Obf 15¢ 27d Scg 469 8ah 08d 15h 24 37f Sbg 6ac

102: 012345678 9ab cde fgh 08c 1df 26b 3ah 49¢ 57g 05{19g 27a 38¢ 4bc 6dh 036 147 258 Scf adg beh
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One 18h 24d 3cg 569 Tbf 07d 13b 25h 48g 5ac6ef 0bg 15e 23{46a 7ch 89d 04h 16c 2eg 379 5bd 8af

108: 08c 1df 26b Sah 49¢ 57g 05f19g 27a 38e 4bc 6dh 012345 678 9cfadg beh Oae 18h 24d Scg 569 7bf
036 147 258 9ab cde fgh 07d 13b 29h 48g Sac 6ef 0bg 15¢ 23f46a 7ch 89d 04h 16¢ 2eg 379 5bd 8af

104: 012345 6789ab cde fgh 08b 19e 23c 46g 5df 7ah 036 147 258 9cfadg beh Ocg 15h 27d 3bf 489 6ae
04e 18d 2af39h 56¢c 7Tbg 05a 16f 29g 37¢ 4bd 8ch 0dh 13g 26b 4ac §79 8ef 07f 1bc 24h 38a 6eg 69d

108: 08b 19¢ 23c 46g 5df 7ah 012345678 9cfadgbeh Ocg 15h 27d 3bf 489 6ae 0O4e 18d 2af 3%h 56¢ 7bg
05a 16£29g 37e 4bd 8ch 036 147 258 9ab cde fgh 0dh 13g 26b 4ac 579 8ef 07f 1bc 24h 38a Beg 69d

106: 08f13c 269 4dh 5ae 7Tbg 07h 16b 2af38e 4cg 59d 012345 678 9cfadg beh 0bd lef 2ch 37a 489 S6g
036 147 258 9ab cde fgh 04a 15h 23g 6df 79¢8bc O8c 19g 27d 3bf 46e8ah Oeg 18d 24b 35h 57f 6ac

107: 012345678 9ab cde fgh 08f13c 269 4dh 5ac 7Tbg 07h 16b 2af 38e¢ 4cg 59d 036 147 258 9cf adg beh
0bd 1ef 2ch 872 489 56g 04a 15h 23g 6df 79¢8bc 05c 19g 27d 3bf 46c8ah Oeg 18d 24b 39h 57f 6ac

108: 08h 169 27d 3bf 4ae S5cg 07b 13c 29g 4dh 56e 8af 036 147 258 9ab cdefgh 012 345 678 9cf adg beh
04c 1bg 26 38e 59d 7Tah 0df 15h 230 46g 79e8bc Oeg 18d 24b 3Sh §7f 6ac 05a lef 2ch 37g 489 6bd

109: 08h 169 27d Sbf 4ae 5cg 07b 13¢ 26g 4dh S6e 8af 012345 678 9abede fgh 036 147 258 Scf adg beh
04c 1bg 26£38¢ 59d Tah 0df 15h 238 465 79¢8bc Oeg 18d 24b 39h 57f6ac 05a lef 2ch 37g 489 6bd

110: 07h 13g 2af49e 56c 8bd 08g 1ah 24c 39d 57e 6bf 04d 15f 23b 69h 7cg Bae 036 147 258 9cf adg beh
05b 189 2eg 3ch 46a 7df 012 345678 9ab cde fgh Oef 1bc 26d 37a48h 59g Oac 16e 279 38f 4bg 5dh

111: 07h 13g 2af 49¢ 56c 8bd 08g 1ah 24c 39d 57e 6bf 04d 15 23b 65h Tcg 8ae 012 345 678 9cf adg beh
05b 189 2eg 3ch 46a 7df 036 147 258 9ab cde fgh Cef 1bc 26d 37a 48h 59g Oac 16e 279 38f 4bg 5dh

112: 07g 13c 29d 46b Sef 8ah 0af 16h 27¢39g 48d Sbc 08¢ 1bf 2cg 37a 49h 56d 036 147 258 9cf adg beh
04c 1ae 26f 3dh 579 8bg 05h 189 28b 4eg 6ac 7df 012345 678 9ab cde fgh 0bd 15g 24a 38f 69¢ 7ch

113: 07g 13c 29d 46b Sef 8ah 0Oaf 16h 27¢ 39g 48d 5bc 08e 1bf 2cg 37a 49h 56d 036 147 258 9ab cde fgh
04c 1ac 26 3dh 579 8bg 05h 189 23b 4eg 6ac 7df 012345 678 9cf adgbeh 0bd 15g 24a S8f 69¢ 7ch

114: 07g 13c 25d 46b Sef 8ah 08e 16h 24a 39g 5be 7df 036 147 258 9cf adg beh 05h 1bf 2cg 37a 48d 69e
O4c 1ae 261 3dh 579 8bg 012 348678 9ab cde fgh 0af 189 23b 4eg 56d 7ch 0bd 15g 27e 38f 49h 6ac

118: 07g 13c 29d 46b Sef 8ah 08e 16h 24a 39g 5bc 7df 036 147 258 9ab cde fgh O05h 1bf 2¢cg 37a 48d 69e¢
04c 1ne 26£3dh 5798bg 012 345 678 9cfadgbeh 0af 189 23b 4eg 56d 7ch 0bd 15g 27e 38f 45h 6ac

116: 0dh 13c 26 4ae579 8bg Oeg 1bf 2ac 37Th 489 56d 08f 16a 27e 39g 4bd 5ch 04c 15g 23b 69e 7df 8ah
036 147 258 9cf adg beh 07a 19h 24g 38d Sef6bc 012345678 9abcde fgh 08b 18e 29d 3af 46h 7cg

117: 07a 13c 29d 46h Sef 8bg Oeg 1bf 2ac 37h 489564 08f16a 27 39g 4bd Sch 04c 15g 23b 69e 7df 8ah
036 147 258 9cfadg beh 012345 678 9ab cdefgh 0dh 18¢ 24g3af579 6bc 05b 19h 261 38d 4ae 7cg

118: 0dh 13¢ 26f 42e 579 8bg Oeg 1bf 3ac 37h 489 56d 08f 16a 27e 39g 4bd 5ch 04c 15g 23b 69e 7df 8ah
036 147 258 9ab cdefgh 07a 19h 24g 38d Sef6bc 012345678 9cfadgbeh 05b 18e 29d 3af 46h 7cg

119: 07a 13c 29d 46h Sef 8bg Oeg 1bf 2ac 37h 489 56d 08f16a 27¢ 39g 4bd 5ch 04c 15g 23b 69e 7df 8ah
036 147 258 9abcdefgh 012345678 9cfadgbeh 0dh 18e 24g3af 879 6bc 08 19h 26{38d 4ae 7cg
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Type vectors, group orders and 5- and 6-spreads of our class of NKTS(18)’s
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