A Appendix to Electron. J. Combin. 18 (2011) P42

Example A.1. Consider the latin square, Bs = {(i,7,i + j(mod b)) | 0 < 4,5 < 4},
of order 5 shown below. Next ((.,(.)-3-prolongate Bs using the three transversals T} =
{(0,0,0),(1,1,2),(2,2,4),(3,3,1),(4,4,3)}, Tn = {(0,1,1),(1,2,3),(2,3,0), (3,4, 2), (4,0,
4)} and Ty ={(0,2,2),(1,3,4),(2,4,1),(3,0,3),(4,1,0) }, the permutations ¢, = id, . =
(1 2 3) and the completing square P = {(i,5,i +j — 1(mod 3) +5) | 5 < 4,5 < T}, to
achieve the latin square Bs(+3) of order 8.

012314
T2 3[40
Bs:[2(3 201
ST2[0 12
Aol 1]2[3
516713142101
i(sl6l7]ol4]2]3
513 (5167 114]0
720516312
Bs(+3) g 125013 4
012411305167
i1 (3(0l26 75
3102417156

Example A.2. Let B = {(0,0,0),(0,1,2),(0,2,1),(1,0,2),(1,1,1),(1,2,0),(2,0,1),
(2,1,0),(2,2,2)} and let k = 1.

0121
0
1102

B :

—_

Label 2 disjoint transversals in B as follows T° = {(0,0,0),(1,1,1),(2,2,2)} and
T =1{(0,1,2),(1,2,0),(2,0,1)}.
Now, construct Ly = A X B.

0121|354
2111051413
Ly 110(2(4]3]5
315141021
514132110
41351072

Then,
L\ [{(0,0,0)} x T° U {(1,0,1)} x T° U {(1,1,0)} x T°] U

c({(0,0,0)} x T%) U ~7({(0,0,0)} x T°) U ({(1,0,1)} x T°) U
c{(1,0,1)} x 7% U 92({(1,1,0)} x T°%) U 72({(1,1,0)} x T%) U
(34+14,4,7) | 0 <1 <2} equals

y
y
{
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6[2[1][3][5]4]0
21605431
1064352
0]5]4]6]2]1]3]
513 2|6|0]4
i3 [2]1]0]6]5
[(3l4[5of1[2] |

So,
L\ [{(0,0,0)} x T° U {(1,0,1)} x T° U {(1,1,0)} x T° U (A x TH] U

7e({(0,0,0)} x T%) U 49({(0,0,0)} x T%) U 7({(1,0,1)} x T°) U

Y ({(1,0,1)} x T%) U 72({(1,1,0)} x T°) U 72({(1,1,0)} x T°) U
((3+4,4,0)|0<i<2} U

[ ({(0,0,0)} x %) U 7({(0,0,0)} x T") U 7{({(0,0,0)} x T") U
Y ({(1,0,1} x T U 4L({(1,0,1)} x T U AZ({(1,0, 1)} x T U

711,00} x T U 42({(1, 1,00} x T1) U {({(1,1,0)} x T") U
W {01, x T U A2({(0,1, )} x 1) U ({0, 1, 1)} x T)] U

{(6+7,6+1,64(j+1(mod3)))|0<j,1<2} equals

PN RGN NG Renl I IEN [ B ) Nep)
Y N || w| —| oo Ol
W O | ro| o ix|| | 1| —
| O | o o G| ot w
N O —=|| O O || wf |00
Ol W N O | —|| o Gof =
Q[ || U | W DN~ O
Q| WO W O =IO N
| O 00| =| O N|| | | Ot

Which is the latin square L1(+2.1+1) = Ly(+3). Note, that the sets {(0,0,6),(1,1,6),
(2,2,6)}, {(3,6,3),(4,6,4),(5,6,5)} and {(6,3,0),(6,4,1),(6,5,2)} form three disjoint 3-
flowers in L1(+3).

Example A.3. Use the latin square B with transversals T° and T* from Ezample A.2
and again let k =1 to construct a latin square of order 2m + 3.
First, Ly = A X f,B is constructed.

110(2(4]3]5
0121|354
Ly 2110|5413
41351072
3151410121
514132110
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Lo\ (({(0,0,0)} x ¢27° U{(1,0,1)} x 02T° U{(1,1,0)} x 077°)) U
7e({(0,0,0)} x ¢.7°) U 7J({(0,0,0)} x ¢.7°) U 77({(1,0,1)} x 021°) U
7 ({(1,0,1)} x 02T°) U 32({(1,1,0)} x 07T°) U 77({(1,1,0)} x 07T°) U
{3+4,i+1(mod 3),i—1(mod 3)) | 0 <i <2} equals
602|435 1
0|6 |13|5]|4]|2
2111654 ]|3(|0
41215 1]0|61] 3|
3150621} 4
1413 2(6|0(|5
[5[3]4fof1]2] |
So,

Ly \ [{(0,0,0)} x ¢>T° U {(1,0,1)} x o2T° U {(1,1,0)} x o3T° U (A x f,TH] U

}
7e({(0,0,0)} x ¢T°) U 75({(0,0,0)} x ¢3T°%) U 7 ({(1,0,1)} x 02T") U
7e({(1,0,1)} x a2T°) U 7 ({(1, 17(;)} x )T U 7¢({(1,1,0)} x 07T°) U

T

{(3+1,i+1(mod3),i—1(mod3))|0<i<2}u
[ ({(0,0,0)} x ¢3T") U 42({(0,0,0)} x ¢37) U 75({(0,0,0)} x ¢3T") U
Y({(1,0,1)} x T U 72 ({(1,0,1)} x o2T) U 4J({(1,0,1)} x ¢?T") U
(L L0)} x 2T U A1

({(1,0,1)

(A, L0)} x T U ({1, L,0)} x 07T U
({0, 1, 1)} x ¢3T") U 4I({(0,1,1)

(

{(0,1, 1)} x ¢37") U 4 {({(0,1,1)} x ¢2T1)] U
{(6+7,6+1,64+(j+1+1(mod3)))|0<4,1<2} equals
6|82 4|7]|51]3]|0
0|6 8357241
816|743 0]|5]|2
4127|8106 3|]1]|5
71510 6|8|14]2]|3
171326 |8|5|0|4
51314012 7|8]|6
3451|120 8|6]|7
2|10(1||5|3|46]|7]|8

Which is the latin square Lo(+2.1+1) = Ly(+3). Note, that the sets {(0,0,6),(1,1,6),
(2,2,6)}, {(3,6,3),(4,6,4),(5,6,5)} and {(6,3,0),(6,4,1),(6,5,2)} form three disjoint 3-
flowers in Ly(43).
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Example A.4. The latin squares Ly (+3) and Lo(+3) from Example A.2 and Example A.3
intersect in the three disjoint m-flowers {(0,0,6), (1,1,6), (2,2,6)}, {(3,6,3), (4,6,4), (5,6,
5)} and {(6,3,0),(6,4,1),(6,5,2)} (shown in bold).

Ly(+3) : Ly(+3) -
6| 7|13 [8[|4]0]2]|5 6182475130
216|754 |8]1]0]3 016 |83 [5|7] 2|41
71016835214 8116 7(4]3]0]5]2
018467 |1|3|5]|2 4127181016315
5|1 |8|2]|6|74(3]0 71510681423
813127106 5]4]|1 11713268504
3141501 |2|6]|7]8 513 (4(l0|1]|2| 7|86
11210453 7|8]|6 314 (5112|0867
4151311210 8]6]|7 2101|534 6]|7]8

Example A.5. The latin square B, shown below, is used to construct the latin square L.

L1:AXBZ
012181114675
B: 3111027151416
012131 13205764
311102 21011 3| 6|4 |57
1320 167501231
210113 71614161 3|11]0])|2
S| 7164|1320
6| 415|720 1)|3
Hence, construct L (+2).
812|831 9|6|7]|5|0]4
31810 2| 7|9|4]|6]|1]|5
T13(8l05] 7940126
2101|181 6|415|193]|7
/ 1916758283140
Li(+2) - 7191416l 3|8lo]2]5]1
S 71914 1|3|8]0|6]|2
61415619 201|873
0(1(2|3|4(5|6|7| 8|9
4156 |7|0|1({2]|3|9]8

Example A.6. Consider the latin square L|(42) constructed in Ezample A.5. Now
construct the latin square Ly(+2) = (L} (+2) \ (R1 U S1)) U (Re U Sy). The triples in the
sets Ry U S; C L) (+2) and Ry U Sy C Ly(+2) are shown in bold.
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Li(+2) - Ly(+2) :
812|181 1196|751 0|4 8121831 1]19|6|7|5]| 014
sislole7[9[4][6|[1]5 sglslol2] 794615
1183|8105 7|94] 2|6 13181057941 2|6
21018645937 2ol 18|64 5937
gl6[ 75823140 916758231 4]0
7191416 3|1810] 2] 5] 1 719141638102 5|1
sl71 94 1]3[s|o|e6]2 sl719l4] 11380 6]2
6(4(5|9|2|0|1|8|| 7|38 4 (5|6 |7 2|0(1]|89]3¢3
oT1] 23456789 of1]2]34]5][6]7]8]9
4|56 |7(10]|1[2]|3||9]38 64 |5|9]|0|1(2]|3|7]|38

Example A.7. Let m = 4 and k = 2. A latin square of order 2m + 4 = 12 will
be constructed. Consider the latin squares B and L, from Ezample A.5, where T =
{(0,3,1),(1,2,0),(2,1,3),(3,0,2)} C B.

Then, Li(+4) =

L\ [T°U T

Uoghg

[ ({(0,0,0) x T"}) U ~27*"({(0,0,0)} x T") U 75722({(0,0,0) x T"}) U

Y0, 1,1) x T U 422 ({(0,1, 1)} x T") U A8 H({(0,1,1) x T"}) U

PEP(1,0,1) X TH)) U A3 M ({(1,0,1)} x T U 4321 ({(1,0,1) x T"}) U

C

A0 X T U AEH (L L0} X T U 5 ({(1,1,0) x T U

c

{2m+j,2m+1,2m+ (j+1(mod 4))) | 0 < 4,1 <3} equals

82| 38|10)9 | 6| 7|11 0] 4|1 )
3| 8|10 2 719 11| 6 1|50 4
1110 8 | 0 5111 9 | 4 216 |3 |7
10 0| 1| 8 |11 4 519 3| 7|26
9 6| 7|11 8| 2| 3|10 4| 0] 5 1
719 |11] 6 3| 8 |10 2 51|40
5111 9| 4 1 (10| 8 0 6 | 2| 7|3
11 45| 9|10 0] 1] 8 713 |6 | 2
o| 1|23 4 | 5|6 |7 81 9| 10| 11
21310 1 6 | 7415 9 (10| 11| 8
4 | 5|6 |7 21310 1 10|11 8| 9
6 | 7|45 O |1 |2 |3 | 11| 8| 9|10

Example A.8. Using the latin square B, from Ezample A.5, a latin square of order
2m + 4 = 12 is constructed.
First, the latin square Ly 1s constructed.
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LQI

G [P || || S|~
< o || =] | ve o
S| I @[ vo| Lo = |
I QO | | = o e
Lo| S| || | ™[>
| = W Q|| | O D~
S| of ~| || R < @
~| | of wf|i| | | <

Then, Ly(+4) =

L, \ [U0<i<1 A X {faT }aea] U

0)} x o T") U A1
) U 7%
) U (

{@m+j.2m+1,2m+ (j+1+1(mod 4))) |0 < 4,1 <3} equals

8| 3| 0|11 |10 4 519 1|7 |6 |2
0|8 |11 | 38 96| 7|10 2|4 |5 1
2|11 | 8 | 1 719 10| 6 3| 5|40
11| 1 2| 8 5 110 9 | 4 0|6 | 7|3
101 459|118 2] 3 710 1 6
9 67|10 2| 38| 8|11 4|1 0] 5
719110 6 0o\ 1 (11| 8 5|12 |3 |47
5110 9| 4 8 |11 0 | I 6 | 3|2 |7
112|130 4 | 5|6 |7 9 |10 11| &8
4 | 5|6 |7 310 1| 2|10|11| 8| 9
6 | 7| 4|5 1 213|011 8| 9|10
310 1 2 6 | 7415 81 9| 10| 11

Example A.9. Using the latin square B from Ezxample A.5, the latin squares Ly(+2)
and Lo(+2) of order ten are constructed. Their intersection is composed precisely of
the three disjoint 4-flowers {(i,i,8) | 0 < i < 3}, {(8,4+i,4+1) | 0 < i < 3} and
{(4414,9,7) | 0 <i <3} (shown in bold).
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L2(+2) .

Ll (+2) .

4

5
6

8

2
3
0

4

0
9

9

6

1

5

6|4

916 | 7|9

71914

517194

1

218180

81210

4 (5|6 |7

1
8

9

6

1

2

5

21310

8|30 2

21018

6|4

9161 7|5

71 9] 4

5171914

1

4

6

0
1
2

9

0
1
2

3
4

5
0

8

6

9
1

5

3180

9161 7|5

7197

5171914

614

8§12 3

31810 2

1

4|56 |7

1
2

0
8

6

3
9

0

1

5

318

812|383
38
1

916 | 7|9

719 4

517194

6] 4

} (shown in bold).

Example A.10. Consider the latin squares Li(+4), from Example A.7, and Ls(+4),

from FEzxample A.8. The intersection of these latin squares is composed precisely of the
three disjoint 4-flowers {(i,7,8) | 0 <i < 3}, {(8,4+4,4414) | 0 <i <3} and {(4+14,9,1) |

0<+<3

W~ o[~ o [ ||T e [ |2 N[~ [ [ || [0 [~ [~ || [ |2 T
~ ([ | ||w |~ [0 [T o | ©|w [~ [~ o ([T [ |
~[o oo |a|m || [T o > o o |lo |- |a o | o |
S|~ (x| [~ [ [~ |[wo [>T ~ (X (» [ |~ [~ oo ||| |T o
To [~ ||S || [ || o |~ S [0 [~ ||on [T oo |~ |~ [ [ |
=T [ || [0 [~ || |~ | B[~ (D> X[ [T |l [~ | |~
O [T~ || [0 [ | [~ o |~ ~[© [ [ [ [~ [T e | | [~
S [~ [T oo [ [~ D]« [ | | S [~ o [T x| |00 ||st [ |~ [
SN0 [T [~ o [~ [~ | T [~ oo [ S o ||| [ o [
& [Doo [~ ||~ [T | o || [ | |~ ST oo ||| [~ [ ||on o |~ |~
N0 [ || [T [~ | [ |2~ » oo [T~ [~ | S| v [~ |
® [~ [ [ 0 |T || [ |~ 0[RS |2~ o ||~ [~ |

— Py

3 3

et =

~ ~

Example A.11. Consider
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Also, denote {(0,1,2),(1,2,0),(2,0,1)} C B, by T".
Now, construct L.

0121161817 3]5]4
21108765413
ilol2 7684135
618173151410 0]2]1
Li:[817(6 54 3([2]1]0
716184135 1]0]2
31561401 2]1]6]8]7
514 sll2l1]o|[s]7]¢6
J1 3l 1lol27[6]s

Next 2-prolongate Ly along the transversals Ty = {(t,t,t) | 0 <t <2} x T° C L,
and Ty = {(0,1,2),(1,2,0),(2,0,1)} x T, and use the completing square {(3m + h,3m +
[,3m+ (h+1(mod 2))) |0 < h,l < 1}.

ol2]1[6J1w0] 73]s5]4[]]o0]S8
2lololls| 710543 1]6
1loloflwo|e6] s8] 43527
61 8T 7N9]5] 4 oJ1w0] 1372
sl 7165932110 4a]o0
Li(+2):[ 7] 6] 8][4 [3]9fo]Jo]2]5]1
sTiwol 4 olz2]1]9]s8s][76]5
sl4s 110 210 s]ol6]| 7|3
|l s slzlo]l 2 769 8714
o(1[2]3[4a[s5[]6][7][8] 97110
453786 1]2]o0f]z10] 9

Example A.12. Using the latin square B and transversal T* from Example A.11 a latin
square of order 3m + 2 = 11 is constructed.
First, construct the latin square L.

Lgl

| o B | | 2| vo| | ~
| o Cof| | | | =| 2o =
Cold| | | | || | =] 2o
o o ~|| | col || o] | ~
~| vo| o[+ | wof| | |
S| ~| vo|| ol ae| &rf| | | >
| oy <] of | ~|| &| co|*~
<Y | | =~ | o] S||A| @] o
Q| 2| || | ~| vof| co| |

Next, 2-prolongate Ly along the transversals {(t,t,t) | 0 < t < 2} x f, 1", where
0 < i <1, and use the completing square {(3m+1i,3m+j,3m~+ (i+j+1(mod 2))) | 0 <
i,7 <1} to yield Lo(+2).
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9102768 43510
oloJwofle6 s8] 7] 3|5 4]2]1
w198 7][65]4]3]0]2
71684910 1]0]2]3]5
6 s 71059 o]2]1]4]3

Lo(+2):[ 8] 7] 69 f10[ s3] 2]1]o0o]5]4
41 3]s 1Jo]2J10][6]9]8]7
3|54 o221 9]10]7]6]S8
54 slel 1o s]9]w0]7]6
1[2]0[5[3[4]6]7[8]1i0]9
2 o1 [[3[4a]57]8[6]9]10

Example A.13. Using the latin square B and transversal T' from Ezample A.11 con-
struct the latin squares Ly (+2) and Ly(42) (from Ezamples A.11 and A.12) of order eleven
whose intersection is composed precisely of three disjoint 3-flowers, {(1,1,i) | 0 < i < 2},

{3414,9,3+14)|0<i<2} and {(9,64+1,6+1) | 0 <i <2} (shown in bold).

921607 3][5]4]0]38
2o lol s 70543 1]6
rfof9Jwle[s8]4]3]5]2]7
61817954 o0J1o]1]3]2
sl 76 s 93] 2|1]1w0]4]0

Ly(+2): [ 7] 6 8] 4] 3]9]10]o]2]5]1
sl 4] ol2] 1] 9]8]7]6]5
514 o2l 1ol 8|96 7|3
wls]srJole2]7]6]9]8]4
012345678 9]10
4l o137 s8]6 1[2[ofio]9
9] 2 768 4[3]5]1]0
ool e[ 8] 7] a5 4] 2]1
wlirJo 876 s 4]3]o0]2
7161849010235
6 | 87wl s5]9]o]l2]1]4]s3

Lo(+2): | 8] 7] 6] 9]w]s3] 2]1]o]5]4
415 1Jo]2]i0][6]9]8]7
s 54 o2 1] 910 7]6]S8
514 s el iJof ]9l 7]6
T 2]o 534 6]7[8]10]9
2l o1 s 45 7] 8]6] 910

Example A.14. Using the latin square B from Ezample A.11 the latin squares Ly(+1)
and L3(+1) of order ten are constructed.
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L3(+1) .

Ll("’l) .
638173514

2

2

0

81719

RIERE

9

1

8

ST7]0]5] 4

0

2

3

7

113109

0

1

8

2

6
5

0(8]7]6]5]4

7

2

2

0

11385

0

1

9|18|7| 6

8

1

6

2

7

11319

1

8

2

6
5

6817 9]5] 4

7

(3[1]2]9f4][s5]6]7[8]0]

(o[ 1]2]8[4]5]6]7[8]9]

Example A.15. Let

Now, construct Li(+1).

10
11

10

12

11
12

12
11

10

10

11

11

10

11

10

10

11

12

11

10

12

11

10

12

10

11

12

11

10

12

9
11

10

L1(+1) .

5[ 6] 78] 9]10]11]12]

Example A.16. Using the latin square B from Example A.15, the latin squares Liy(+1)

and Lo(+1) are constructed.

10
11

10

12

11
12

12
11
10

11

10

11

10

10

11

11

10

12

11

10

12

10

11

12

11

10

12

11

10

12

10

11

/2(4-1) :

9 [10]11 ] 12]

4|58 [6]7]

10
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10
11

12

11
10

12

10

12
11

11

10

11

10

10

11

11

10

12

11

10

12

10

11

12

11

10

12

9
11

10

12

10

11

(1l 2foflsl415]8]6]7[tofur]i2]o |

L2(+1) .

Example A.17. Consider the following latin square B of order 3.

Label two disjoint transversals in B as follows T° = {(0,0,0),(1,1,1),(2,2,2)} and

T =

{(0,1,2),(1,2,0),(2,0,1)}. Let k = 3; a latin square L} (+3) of order 15 will be

constructed. Let ky =1 (so, ko = ks = ky = 0). First, construct L;.

10

11

11

10

11

10

10

11

11

10

11

10

10

11

11

10

11

10

10

11

11

10

11

10

Then,

{(B3+14,4,4), 3+ 1,6+14,6+1),(94+1,1,6+14),(9+16+1,1) | 0<i<2} equals

11
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10
11

10
11

10

11

13

12

11

10

12

11

10
13

6

13
10

13

11

10 | 11

11

10
12

9

12

10

11

2

12

11

10

11

10
13

6

13
10

12

13

11

10 | 11

12

13

11

10

9

So, L (+3) =

{((3414,4,9), (344,6+14,6+17),(9+14,i,2m+1),(9+4,6+1,4) |0<i<2}U

(U1 X Tl)) U

14
s

(U1 XTl) U Y

14
c

(U1 XT1> U Y

14
r

{(124+ h, 12+ 4,124+ (h+ j (mod 3))) | 0 < h,j < 3} equals

ajo =2 (S| ||| = ||T D2
o[0T [ [~ | |on |~ |2 | T
S [~ ||| [~ [ [~ oo | DT |2 | =
ST R T~ [ [ | |
T || (R |T | [ |~ |~ o
TV o ||| o | T |1 [0 [~ [t [ |
ST o |~ Q> [N [T e |
o |Z|e|TR || |~ > |Q T
Do [ TN~ o [+ [ |S
<R[ [~ RS |T TR [ o |
oo [+[RQ X[~ [T o [T [ [ -
~ 2R [ [ [T > o w0 [T |
TR (o [~ || |Q] [T~ [ [+
SN AR X S o [| Do | [ [T ||o | |~

12
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Example A.18. The latin square B with transversals labelled T° and T* from Ezample

A.17 is used to construct Ly(+3).

First, construct L.

10

11

10

11

10

11

10

11

10

10

11

10

11

11

10

11

10

3
10

11

10

11

10

A2 X faBZ

Ly =

Then,

< 2} equals

<1

(4,6 +1,6 +14),(34+ 14,1, (i+ 1 (mod 3))),(9+ 4,3 +14,6 + (i + 1 (mod 3))), (9 + (i +

(mod 3)),6 + 1, (i — 1 (mod 3))) | 0

{
1

10
11

10
11

10

11

12

13

11

10

12

13

11

10

11

10

13

10

13

11

4

11

12

10
3

13
10

0

11

10 | 11

13

11

10

9

10

11

13

6

12

11

10

13

12

11

10
13

SO, Lg("‘?)) =

Ly \ [((AN{(0,1,1),(1,3,3),(2,0,3),(2,3,1)}) x faT) U Uj x foT"]U

13
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v2({(1,0,1),(1,1,0),(0,2,3),(0,3,2)} x f,T°)U
vB({(3,0,2),(3,1,3),(3,2,1),(3,3,0)} x fo,T°)U
72({(0,0,0), (1,0,1),(2,1,2),(3,1,3)} x f,T°) U
vB({(0,2,3),(1,2,2),(2,2,0),(3,2,1)} x f,T°)U
v12({(0,0,0), (1,1,0),(2,2,0),(3,3,0)} x f,T°)U
vB({(0,3,2),(1,2,2),(2,1,2),(3,0,2)} x f,7°)U

{(4,6 +4,64+14), (34,4, (¢ +1(mod 3))),(9+14,34+ 1,6+ (i + 1 (mod 3))), (9+ (i +
1 (mod 3)),6+1,(i —1(mod 3))) | 0 <i <2} U

(3 (U7 % foTh) U A (U7 x foTh) U g (UF x faT)) U

{124 5,12+ 1,12+ (j + 1+ 1(mod 3))) | 0 < 4,1 < 2} equals

2] 0 2 4 3 5 6 9 | 11| 13|14 | 7 1|10 8
0| 12| 1 3 5 | 4 70110 8 | 13|14 | 2 | 11| 6
2 1|12 5| 4 3 11 (10| 8 ||14 | 6 | 13| 0 | 9 | 7
1 3 5 12114 | 2 8 7 9 | 11 | 10| 4 6|0
3 2 4 0| 12| 14 8§ 18| 6 || 11| 10| 9 S| 7|11
5| 4 0 ||14]| 1| 12 70 6 |13 10| 9 | 11 3| 8| 2
9 (14| 10| 18| 6 8 1|12 2 4 3 5 71 0|11
11 10 | 14 6 | 13| 7 0 2 12| 3 5| 4 8§ | 1 9 |
14| 9 | 11 8 70118 | 12| 1 0 5 | 4 3 6| 2|10
18| 6 8 7111 | 10| 14 | 38 1 12| 0 2 91 5| 4
6 | 18| 7 | 11| 8 9 2 |14 | 4 0| 12| 1 1001 3| 5
8 70118 | 10| 9 6 5 0 (14| 2 1 1211 4| 3
4 5 3 1 2 0 10| 11| 9 0 7018 (| 13] 14 12
71 8 6 9 | 10| 11 3| 4 5 1 2 0 || 1412 ] 13
10|11 9 2 0 1 4 5 3 7| 8 6 12 113 | 14

Example A.19. Construct the latin square Ly(+3) from the latin square L (+3) con-
structed in Example A.17. This latin square intersects the latin square Lo(+3), constructed
in Example A.18, in the five disjoint 3-flowers {(i,i,12) | 0 < ¢ < 2}, {(6 +,13,1) |
0<i<2} {9+4129+14) | 0<i <2} {12,946+ | 0 < i < 2} and
{(13,6 +4,3+1) | 0 <i <2} (shown in bold).
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NS [~ [T S| oo [~ ][o0 [ |~ |2 o>~ |N|T ]S D~|w [ ||
oo [T |[o [ e |on |~ |2 ST ool |o|o |- e (o |~ T2
S|~ |x|> e oo (SR IR DT ~ ||| > |~ oo | (S22 1T
S [T o [~ [T ||~ | |2 |00 |0 oo =TS [T [~ [~ R0 | [
TS (oo Q] [T~ |02 | || |~ I [T ||| o |~ [~ |1~ | |20
TSIV oo |2~ ||on o [T |0 |~ o | [~ D oo [T [T [~ o0 [0 || [ [ [~ [~
= (o[RS [~ [ |||~ ||| T o | TS oo ([ [ (D[ [ ||~ [~ ||| o [0
0 (Do ||Te~ [ [ e |~ |2« |T [~ 2o |2 o | [~ [ [T || T = o
Do [ [ [T TIQ x|~ || o |~ |0 | © | [T oo [ ||~ [ Q[T 2 || oo |~
~[® o~ [ 2| [T~ [T [ |o | W [~ [ [T Qoo [~ RS> o (| |2 |~
w(~[» [N DS [T |TIX | ||~ |~ | o [0 [~ || TR~ [0 D~ [T oo | [ D]
o |9 [~ |~ | [T SD o ||| [ [~ ~[ [ [|Q] |TD e o ||~ |Z S|~ | [
1MH43276010M985H0 21H540MMH87070.369
I o [~ |0 Qe [T [ |+ S~ o ||| > [ R~ = | |T
Nl [T o ||| T |0 | | [Z IS |[o [ |~ N[~ (o o ||| I|Q | [ ||~ S

I I

2 7

= el

~ ~

Example A.20. Using the latin square B and transversal T from Example A.17 the

latin square Ny is constructed.

10

11

11

10

11

10

10

11

11

10

11

10

10

11

11

10

11

10

10

11

11

10

11

10
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Then, the latin square N1(+3), where ky = 1 and ky = k3 = ky = 0 is constructed.

12[14| 1 [ 35 4183879110 0] 6] 2
212145 | 43| s|13[6[1i|10] 91 [7]0

14 o |12 4357618310911 2]8]1

1B 5[ 4o 2] 1[12]wa0 6879311

5|13 3|2 1o 1a|12]1a| 8] 7|6 |10] 49

J 3B 1o 21al9]12] 7] 6] 8[11]5 |10

6 | S| 7[1[u]10]Jo] 21 12]14a] 4[[3]9]5

N(+3):[ s 7611|189 2] 1] o] 5[12]14] 4 ]10] 3
716 | 8|10 918 10| 214 3 [12] 5 [11] 4

gl 1iJ10][12]1a] 7 3 5] 4 13] 2 1] 6] 0] 8

0] 9| 812]1a s 43 2|3 o|7[1]6

0] 9 |1a] 612 4351013827

01 ]2] 6] 789111345 12]13]14

3| a5 |9 ]1w0[11][6 |7 8] 01 ]2][13]14]12
12|07 |86 |[10[11] 9| 4|5 |3|14a]12]13

Example A.21. Using the latin square B and transversal T from Example A.17 the
latin square Ny is constructed.

1 01| 2 4 3| 5 706 | 8|10 9| 11

0| 2] 1 31 6| 4 6| 8| 7 9 |11 10

2 | 1 0 51 4] 3 S| 7| 6| 11|10 9

41 3| 9 1 (0] 2| 10| 9| 11 71 6| 8

31 9| 4 0| 2 1 9 | 11|10 6 | 8 7

N, - 51 41 3 2 | 1 0| 11| 10| 9 S| 71| 6

271618 10] 9] 11 1 01| 2 4 3| 5

6| 8| 7 9 (11|10} 0| 2 | 1 31 5| 4

8 70 6 | 11] 10| 9 2 1 0 5| 4 3

10| 9 | 11 716 | 8 4 3| 95 1 0| 2

9 (11]|10) 6 | 8§ | 7 31 6| 4 0| 2] 1

1110 9 71 8 6 5| 4 3 2 1 0

Then, the latin square Nay(+3) is constructed.

13| 0 2 4 |14 ] 5 || 12| 6 8 10 9 | 11 1 7 3
o113 1| 53| 5 1alf 612 7] 9f1r]10]2]81]4
2 1 (13| 14| 4 3 8 7 112 || 11| 10 | 9 0 6 5
4 112 5 1 0 2 10| 9 | 13 14| 8 || 11| 3 6
3 5 |12 0 2 1 13| 11 | 10 6 § 1141 9 4 7
12| 4 a2l 1]of 1118 9]1a] 7] 610|578
7] 6] s12] 911 1 J1a] 2[J13] 3] 5] 4]10] 0
No(#3): 6| 8] 7 9120 o] 214 513 4|5 [11]1
sl 716 il io]12f1al 1o 5] 413|3]9]2
10 | 14 | 11 7113 8 4 3 5 1 0112 | 6 2 9
9 | 11 | 14 6 § | 13 3 5 4 12 | 2 1 7 0 |10
14| 10| 9 || 13| 7 6 5 4 3 2 112 | 0 8 1 |11
1 2 0 8 6 7 9 10|11 4 5 3 13 | 14 | 12
53 |4af10fl11]o |7 ][8[6]o0of1]2]1a]12]13
11| 9 | 10 5 3 4 2 0 1 8 6 7 12 1 13 | 14
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Example A.22. Using the latin square B and transversal T from Example A.17 latin
squares N1(+3) and No(+3) of order fifteen are constructed. The intersection of these latin
squares is composed precisely of four disjoint 3-flowers {(3 +14,13,m +1i) | 0 < i < 2},
{(944,12,64+14) | 0 <i <2}, {(12,64+4,9+1) |0 <i <2} and {(13,9+14,7) | 0 <i < 2}

(shown in bold).

121141 1 351 413] 8| 7 91110 0] 6] 2
211214 5| 4|38 8 [15|6 ||11]10] 9 1] 7|0
o124 351 716 [13|10] 911 2] 8| 1
131 51 40 2111214110 6] 81 71 9] 3] 11
5113 3| 21| o112 14 8| 7] 610 4] 9
Il s 18[ 10 214|912 76| 8| 11| 5 | 10
618 71311110 0] 2] 1 12]14] 4 3] 9] 5

N(+3): [ 8 76 11|13 9| 2| 1] 0] 5 |12]14] 4 10| 3
716 8|[10] 9 13| 1] 0| 2|14 35|12 5| 11| 4
911110121 14] 7] 31 5] 4 15] 2] 1 6] 0] 8
11100 9 81214 5| 4| s 23|07 1]¢6
1019 11141612 43| 510|158 2] 7
0] 1] 2 6] 7891011 3] 4151 12]13] 14
sl 4591016 7|80 1]|2]|15]14]12
il 2o 7861011 9] 45| 3| 14]12] 13
1310 2 4145 12] 6 8J10] 9111 1] 7] 3
0113 1| 35 |14 6 12| 7 9 11]10| 2 8] 4
2 1 13| 14] 4| 3| 8| 7 1211]|10] 9 0] 6] 5
J112] 5 1] 0] 210] 913 714] 8| 11] 3] 6
s 5 (12| 0] 21 15[ 11 10 6| 8|14 9] 4] 7
2 43 21 o1 13] 9 4] 7] 6105 ]| 8
71 6 8 12] 9 |11 1] 14| 213 8 51 4110] 0

No(+3):[6 [ 8| 7| 91210 0| 2 |15 3[13] 4| 5| 11] 1
S| 7| 6| 1110]| 1214 1| 0 54|15 3| 9] 2
101411 713 8 4] 8 6 1] 0126 ] 2] 9
9111|468 |13 55| 4 22] 21 7]0]10
710 913 76| 5| 4|3 2120 8] 1]11
11210 816 7] 91011 4] 5] 31 15] 14 12
5138 | 410119 786 o 1]2]|1/]12]13
11l 910534120186 7]|12]13] 14

Example A.23. Let m = 2 and | = 3. This example constructs the latin square L(+1).

Consider the following latin square, By, of order five.

Bll

]| W=D

S|P~ Lol 9|~

~| R Lo o

| = DA

Lo| DO | D+
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Note, By contains the transversal Vi* = {(0,1,1), (1,3,4), (2,0,2), (3,2,0), (4,4, 3)}.
By Lemma 4.20 there exists a pair of latin squares of order five that intersect in 3
disjoint 2-flowers (shown in bold) and one other triple (shown in italics).

032411 013214
al2]ol1]3 alol1]3]2
Ci:[1lol3]2]4 Co:[112]0]473
31141072 2141301
21411130 311141270

Let A be the latin square {(0,0,0),(0,1,2),(0,2,1),(1,0,2),(1,1,1),(1,2,0),(2,0,1),
(2,1 0), (2,2,2)} of order three. Note that A contains three disjoint tmnsversals Up =
{(0,0,0),(1,1,1),(2,2,2)}, Ur = {(0,1,2), (1,2,0), (2,0,1)} and Uy = {(0,2,1),(1,0,2),
(2,1,0)}.

0271
A 110
1 2
Letc=3 andb=d=e=0.
Hence, construct LJ(+0)".

ol sT 2410l 12T13] 4576 78] 9

Jlelol sl yloe] 78195

1ol s el 423|101t 7] 8] 9] 5] 6

st 114 lol eyl s o567

2l 41| s]ofylto]lualzlis|9]s5]6] 7]Ss
w2y s8] 7976 o]1]2]3]4
eyl 7576 s] 1] 2]s] 4]0

LY+0)Y:[12| 3|65 8| 79|23 4] 0]1
plyliolia]zez sl 9l s 7 s 4]o0]1]2
yliolieels| 79685 4]o0]1]2]3

sT el 789 o123 4wo]13]12]14] 11

6l 7| slols 1234 ]0]14]12]10]11]13

7189l sl e 2] sl 4o 1] 1i]10]13]12] 14
slols|e6 7| s 4ol 1] 213]11]14]10]12

gl s le 7] s[4l o1 2s]12lyli1]13]10

Next, construct LI(+0).
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53] 24 1[0 11]12]13[14][10] 6] 7] 8] 9
Tl 201 3 [11]12[13|14|10| 6] 78195
Tlo| a2 4121314 |10[11] 789|356
I 1410 23wz 89 5]|6] 7
2 4| 13|04 10]11|12]13| 95| 6] 7] 8
0 [17]12[13[4J10[ 8] 71965 1] 23] 4
121310975 6|8 12340
LYH0): 121314 [10|11] 6 [ 5| 8| 7|9 23| 4|01
1011122 86| 957 3[4 0]1] 2
14| 10| 11| 12| 18 7 9 6 8 5 4 0 1 2 3
10] 6 71819512340/ 13]12]14]11
6 | 7| 8195 1234 ] 0] 1412]10[11] 13
7 8 9 ) 6 2 3 4 0 1 11| 10) 13| 12| 14
Sl 95 6| 7 3[4 01| 2| 13[11]14|10] 12
9 5 6 7 8 4 0 1 2 3 12 14| 11| 18| 10
Finally, construct LI(+1).
513 2 411 JoJs[12]13[14][10]6] 78] 911
4 2 0 1 3 11 | 12| 13| 15 | 10 6 7 8 9 5 14
T lo | 32 4513|4101 7895 ] 6|12
311 40 21341511 ]12] 8] 956/ 710
21 41 30|24 10[1112[15( 95| 6| 7] &8 |13
011121314 10] 8 7] 96 5[15] 2] 3] 4 |1
2l ol 7568 1] 23515 0] 4
9 21314101165 8| 7] 9153 4] 0] 1] 2
Li(+1) 3 101112 8695|734 [158]1] 2] o0
1011|1213 796 |85 4] 01| 215] 3
10115 7] 8] 9 51123 41 0]13]12]14[11] 6
6 | 7 8 15| 5 || 1| 23| 40|14 12]10[11] 153 9
58| 956 2340111101312 14]| 7
81 915 6| 7| 3| 4|0 1|2 13[11]1410]12] 5
91 56 715 4o 123121411 13]10] 8
[7]6[5[9]812]11[10[14][183 2 [1[0[4] 3 [15]

Example A.24. The latin squares A, By and Cy from Example A.23 and By = 0™ B,
are used to construct the latin square LY(+1). As in Example A.23, let c =3 and b= d =
e=0.
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01 3] 2] 1] 4 11]12][13] 1410 6 |15] 8| 9| 5 | 7

Sl o0 13| 2121314 10|11 7] 8| 9|15 6 || 5

1 20 431314101112 15] 9| 5| 6| 7 8

2 4 a0 11410111213 9| 5 15| 7| 8 || 6

Sl 1] 4 201011121314 5| 6] 7] 8 15| 9

1115 15 1410 6 | 8] 71 6] 9 1] 2] 3] 4] 0712

1213 14|15 11 9| 5| 6| 8| 7| 2] 3| 4] 0] 1|10

0 15| 1/ |10 11| 12| 6 | 7| 5| 9| 8| & | 4] 0| 1] 2|13
Ly(+1) : 7710151213 7| 9| 8| 5| 6| 4] 0] 1] 2] 3|11
1011121315 8 6] 9| 7] 6| 0] 1] 23] 4|14

6] 71 8] 9151 115] 8| 4] 0 10]13] 12 11] 14 2

71 8| 95| 61 2] 8| 4|15 1| 14|10 11| 13] 12 0

S| 95| 6| 7|15 40| 12| 11121014 15| 3

9 56| 78| 4]0 15| 23| 12|14 15| 10| 11| 1

516 7| 8|90 12| 3151511 14|12] 10 4
[13]12[11]10[14 [ 3 [ 2 [ 1[04 [ 8] 7] 6][5]9 15|

Example A.25. Consider the intersection of the latin squares Ly(+1) and Ly(+1) con-
structed in Examples A.23 and A.24. The intersection of these two latin squares is com-
posed of nine disjoint 2-flowers and one other triple (shown in bold).

5183241 o0[15][12]13][ 4] 10] 6] 7] 8] 9] 11
a2 o1 [s|ule[z|5|w0]6] 78|95 ]| U
10|32 45|13 0] 78] 9] 5] 6] 12
31140 23| 1511 12][ 8] 9] 5] 6| 7] 10
214130215 956 7] 8] 13
0[] 12][ 13[4 10] 87|96 5]15] 2] 3] 4] 1
|23 g0 9| 7568 1] 2] 3]|15] 0] 4
0 (el a|e 5[ 8| 791534 0]1] 2
LGN gtz s 695 7 s 4151 1] 20
gl 7968|540 1]2][15]3
10]15] 7] 8] 9 5 1] 2] 8] 401312 4] 11] 6
6 | 78155 1] 234 0][1a]2[i0]11]13] 9
58956 234 01 uujio]]2]yg] 7
8195|6734 o012 |10]12]5
9516|715 401|212y |ii]13]10] &
[ 716598 2]i[10][G[13]] 2] 1] 0] 4] 3 ]15]
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032 [ 1[4 11[12][13][14[10] 6 [15] 8[ 95 7
Ao 1322|3078 9][15] 6] 5
12043 |[B[Hglw[a]2]15]9]5]|6]7]|38
2 4 [ 3o [ 1[4 |o]|ul2[B3] 9515 7]8]6
3142 o002 13[14 56 78 ]15] 9
15[ 13] 410 58] 769 1] 2] 3] 4]0]12
el |y |slas[s56 8|7 2340110
9 Gly o[22 e | 75983401213
LY iz 7985 640 1] 2] 3]
w6869 7[5 0] 1]2]3] 4]
6] 71895 1]15]3]4]0J0]13[12]11] 4] 2
71819516 23| 4|15 1| 14]10]11]|13]12] 0
S| 95 [ 6 7154|012l i2]i0]14]13] 3
9156 7 [ 84015 231214 13[10]11] 1
51678 [9 o1 23|65 13]11]14]12]10] 4
[(13]12]11[10] 143 2] 1] 0] 4] 8] 7]6]5]9]15]
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