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Example A.1 An LRPBD, (3; 6) ; each row forms a parallel class:

(156;011),(23 4,220),
(236;220),(1 4 5022),
(245/202),(136103),
(345/121),(126301),
(135/323),(246,231),
(1 46;330),(235301),
(456;121),(1 2 3103),
(125,231),(346,231),
(356:000),(124,103),
(2 56;330), (L3 4,231).

Example A.2 An LRTD, (4, 2), G ={{1,2}, {3,4}, {5,6},{7.,8}}; each row forms a parallel

class:

(1458;012121),(2367;102312),
(1357;332033),(2468;222000),
(2358/011110),(1467;301121),
(1457;,100330),(2368;230121),
(2458,003033),(1367;133220),
(2467,310213),(1358;020202),
(1468;213312),(2357;323301),
(1368;221033),(2457;131202).

Removing the points 7 and 8 with there labels gives an LRTD, (3, 2) .

Example A.3 An LURD, ({3, 4}; 24) with r, =9; each row forms a uniform parallel class:

(123220)(456022),(789022),(101112,022), (131415,110), (1617 18;212), (1920 21;212), (2223 24; 21 2),
(11723;121),(21824;000), (31921;022), (42022;102), (5 913;000), (61014;000), (7 1115;01 1), (8 12 16: 000),
(51121;022),(61222;220), (7 923,000, (81024; 01 1), (116 18;220), (21319;102), (31420;201), (41517:011),
(51417;102),(61518;022), (71619;201),(81320;121), (1 921;000),(21022;,201),(31123;011), (41224;212),
(91418;201),(101519;01 1), (1116 20;02°2), (121317, 220), (1 522;000), (2 623;000), (3 724;212), (4 821;000),
(11020;022),(21117;011),(31218;011), (4 919;102), (516 23;220), (613 24;01 1), (71421;000), (81522:102),
(11524;000),(21621;011),(31322:102), (41423:022),(51220;102), (6 917;212), (71018;011), (81119: 01 1),
(
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(
(
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131821;212),(141922;102), (152023; 12 1), (16 17 24;000), (1 712,102), (2 8 9;:121),(3 510;121), (4 611;110),
1619;110),(2 720;212),(3 817;000), (4 518;121),(91622;102), (101323;011), (1114 24;102), (121521;011),
92024;220),(101721;201), (111822;121), (121923;220), (1 814;121), (2 515;000),(3 616;201), (4 713;110),
51924;102),(62021;201), (71722;022),(81823:022), (11113;000), (21214;201),(3 915;110), (4 1016:220),
1319;102),(2 420;000), (52123;011),(62224;022),(71115102), (81216;121), (91317, 212), (1014 18; 220),
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71323;212),(81424;000), (1 911;212),(21012;000), (31820;022), (
71619;022),(81720;201),(91821;110), (10152212 1), (31123;102), (41224;000), (1 513;121), (2 614;121),
111620;110), (121721;022), (131822,000), (141519;102), (3 724;121), (1 4 8;102),(2 5 9:102), (61023, 110),
31222;121),(41319;220), (51420;212),(61121;220), (1 718;212),(2 815,022), (916 23;022), (1017 24,10 2),
2317;121),(41823;000), (51524;121), (1 616;212),(71422;102), (81119;220), (91220;201), (1013 21;110),
152023;212),(162124;212), (11722:011), (21819;220), (3 914;201), (41011;022), (5 712,000), (6 813;212),
3821;212), (4 922,212),(51019;022), (6 720;110), (111824;01 1), (11215;212), (21316:220), (1417 23;000),
21122;121),(121923;011),(132024;201), (11421;121),(31016;121),(4 717;201), (5 818:022), (6 915,01 1),

41521;220), (516 22;110), (61719;011),
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(2 721;022),(82223;201),(91924;110), (11020;110),(31315,000), (414 16;201), (51117;220), (61218;000),

(71516 23;212201),(8131724;012121),(9141822;021212),(1 51219;212201),(2 61020;212201),(3 41121;220011),
(182023200110, (292124,101201),(3 71922,011110), (4101318;101201), (5111416;100220),(6121517;122110),
(171113,021212),(2 81214211220),(3 91015,002022), (4162022:122110),(5172123;110022),(6181924;120121),
(16916,010102),(24717,110022),(35818,212201),(10141923;102212),(11152024;002022), (12132122,102212),
(1101722;222000), (2111823;212201), (3121624,210212), (4 81519;111000),(5 91320;122110), (6 71421;021212),
(1151821;201121),(2131619;011110), (3141720:121102), (4 91223;011110),(5 71024:121102),(6 81122,011110),
(141424,201121),(251522,211220),(3 61323;022220),(7121820:101201),(8101621;211220),(9111719;100220),
(1234100220),(5678021212),(9101112,200110),(13141516;022220), (17181920;020201), (21222324;000000),
@3 (78

456;,101201), 910;112011),(11121314;110022),(15161718;120121),(19202122;001011),(1 22324,012121).

Example A.4 A {3, 4}- LRGDD, of type 3° with r, =9,
G ={{L,2,3},{4,5,6},{7,8,9},{10,11,12} {13,14,15},{16,17,18},{19, 20, 21},{22, 23, 243}

each row forms a uniform parallel class:
167,214),(42124;000),(21013;434),(31922;104), (51116;412),(122023;104),(81518;302), (914 17,43 4),
1510;423),(3412;242),(2924;231),(71819;214),(111422;203),(81320;401), (617 23;143), (1516 21,03 3),
11213;423),(4711;044),(2817,324),(101824;324),(3921;412),(51923;34 1), (61522;203), (14 16 20; 1 4 3),
11523;242),(41720;302),(21216:011), (357;434),(102122;121),(81124;330),(91319;34 1), (614 18:401),
12024:412),(41016;203),(21823;423),(71721;033),(3613;412), (91115,313),(5822;302), (1214 19;313),
11821;302),(4923;033),(2611;033),(71316;412),(81019;203), (31424;341),(51520;302), (1217 22,04 4),
1713;412),(41619;242),(5815,121),(3610;302),(22123;011), (91122;04 4), (1417 24;220), (1218 20; 4 3 4),
1519;121),(41214;000),(2710;000), (131720;401),(61622;121),(31824;022),(81121;203),(91523;214),
11016;401),(3413;104),(71215;220), (51117;033),(62023;022), (2824;000), (91819;313), (1421 22;423),
11821;143 ) (

11224104
11114;434
91320;143
21318;000
51418;104
11117;330

)
,(4924;132),(3722,220),(51316;324), (101420;440), (6812;044), (2151714 3), (1119 23;313),
L (41022:121),(71118;313),(5914;440), (21319:440), (61521; 440), (8 16 20; 41 2), (317 23;34 1),
,(41518;121),(6719;330),(2522,011),(81017;110), (121323;011), (162124;401), (3920;143),
(1216 23;324),(31419;242),(61722;033), (1524;23 1), (4815,000), (711 18;04 4), (210 21; 13 2),
,(51621;341),(81924;214), (111522;220), (1914;203), (41217;34 1), (3720;011), (610 23;000),
,(81721:231),(112024;143), (21523:440), (11213;231), (34 16;324), (67 19;104), (910 22; 42 3),
(2420:412),(5723;132),(81014;302),(31324;401), (61516;324), (91819:401), (1221 22;220),

=02
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(1621;110),(4924;214),(71215;313),(31018;231), (111323;440), (214 16;330), (517 19;24°2), (8 2022;23 1),
(5915:104),(81218;330),(31121;302),(2624:341),(11923;302), (414 22;214),(71317;022), (1016 20;01 1),
(1816:121),(41119;324),(2722:434),(51013;022), (1214 24; 43 4), (315172 14), (6 18 20; 33 0), (9 21 23;4 4 0),
(61114;110), (2917;412),(51220;324), (3823;330), (11822;011), (413 21;220), (7 16 24; 40 1), (1015 19; 21 4),
(6813;110),(91116;401),(21219;330),(3522;033),(11520;000), (41823;412), (714 21;440), (1017 24;23 1),
(121318,412),(31621;330),(61924;143),(91522;011), (11114;143),(2417;23 1), (57 20;04 4), (810 23;0 4 4),
(71424;033),(101517;01 1), (11820;412), (42123;302), (3813;121), (61116;434), (2919;302), (512 22;423),
(21214;412),(3517;220), (6820; 324), (91123;203), (1 13 24; 42 3), (415 16; 23 1), (7 18 19; 33 0), (10 21 22; 0 4 4),
(4913;434),(71216;000), (31019;324), (1622;434), (814 18;110), (111721;242), (220 24; 2 20), (5 15 23;4 2. 3),
(51321;033), (81624;324), (111519;401), (21822;324),(91014;011), (11217,022), (34 20;434), (67 23,03 3),
(31124;231),(2615,401), (5918;231),(81221;011), (101320;132), (11623;110), (414 19;330), (717 22;412),
(61317;440),(91620;220), (1219 23;434), (31422;011), (1815;242), (41118;000), (27 21;121), (510 24; 10 4),
(1921:423),(41224;121),(3715:143), (61018;324), (21323;104), (514 16,24 2), (817 19; 34 1), (1120 22;330),
(61421;033),(91724;132), (121520;203),(31823;110), (71113;110), (210 16; 3 24), (1519;000), (4822;34 1),
(91113;121),(21216:104),(3519;302), (6822;214), (11820;231), (421 23;143), (714 24;220), (101517, 13 2),
(32024;214),(61523:011),(91418;203), (121721;330), (21013:220), (1516;330), (48 19;203), (711 22; 23 1),
(41120;132),(2723;231),(51014;203), (1817, 440), (313 18;34 1), (616 21;022), (91924;302), (121522, 412),
(2418;121),(5721;220),(81024;440), (11115;231), (61320;044), (916 23;121), (1214 19; 121), (317 22;440),
(81321;242),( )
(71213;132), ( )
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( ( )
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(1116 24;022),(21519;220), (51822;440),(91020;110), (11223;324),(3414;011), (6717;23 1),
,(31016:412),(1619;044), (4922;330),(81520;434),(111823;121), (21421;011), (517 24;143),
51323;412),(81416;423), (111719;423),(22022;04 4), (61018;110), (1921;330), (412 24;440), (3715, 43 4),
81218;143),(31121;440),(2624;110),(5915,313), (41317,121), (7 16 20; 3 24), (101923;220), (114 22;220),
51220;132),(3823;401),(61114;231),(2917,104), (11324;044), (41516;412), (71819;022), (102122, 302),

=SS5

14814:231143),(272022,330022),(3101517:100440), (111321 23;210434),(591218,002022), (61619 24;422330),
1111719;011110),(4131822;030302),(251421:424302),(7121524:401121),(691020:141302), (381623002022
191622,144330),(241519;031313),(7101423;114033),(3111820;020203), (5131724:143324),(681221;411220

)
)
14823;103423),(572024;312341),(9101321;201341), (261418;241242),(3111516;114033),(12171922;430412),
16917;300220), (241120;304214),(7141623;320423),(351221;132214),(10151924;30123 1), (8131822;320423),
1152022,120143),(471721;204324),(5101823;410214),(6111324;033330),(291216;024242),(381419;243214),
14710:030302),(13161922:044440), (14172023;320423), (151821 24;442033),(25811;,244220),(36912,10140 1),
13161922;123121),(14172023;111000), (14710;403143),(25811;112011),(36912,032324),(15182124;010104),
13161922;331033),(14172023;034341), (15182124;324412), (14710;321434), (25811;321434),(36912,220033).

Example A5 A {3, 4}- LRGDD, of type 3* with r, =3 and r, =4,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}; each row forms a uniform parallel class:



(1710;011),(369;110),(2512;110), (4811;000),
(5910;000), (247:110),(1611;011),(3812;101),
(2911;011),(158;101),(6712;000), (3410;110),
(14911;100110),(26812;100110),(35710;100110),
(25711;000000), (34912;001011),(16810;110011),
(26910;010101),(14712;010101),(35811;001011),
(15912;011110),(24810;011110),(36711;010101).

Below some designs, which are constructed with help of difference families. These are found
computationally.

Example A.6 There exists a URD ({3, 4}; 60) with r, =7.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =2Z,xZ,. Take the following seven parallel classes with blocks of size 4:

R ={(0,0), 1,0), (2,0),(3,0)} (mod(-,15))

P, ={(0,0), (1.1), (2,2),(3,3)} (mod(-.15))

P, ={(0.3), 1.2), (21),(3,0)} (mod(-,15))

P, ={(0,0), (1.2), (2,4),(3,6)} (mod(-.15))

R, ={(0,6), (1.4), (2,2),(3,0)} (mod(-.15))

P, ={(0,0), (1,3), (2,6),(3,10)} (mod(-,15))

P, ={(0,10), (1,6), (2,3),(3,0)} (mod(-,15))

It is well known that there is an RPBD(3;15) with seven parallel classes. Place a copy of this
design on each Z,; set. Denote the resolution classes by R, ; where i e Z, denotes on which

copy of Z,. the parallel class is placed and j =1,...,7 are the resolution classes. The parallel
classes of the triples are formed as follows:

{(010)1(1’8)!(2’ 1)} (mOd(_115)) UR3,1
{(0,0),(1,9),(2, 5)} (mOd(-,l5)) o R3,2

{(0,0),(1,10),(3,13)} (mod(-,15)) U R21
{(0,0),(1, 6),(3,14)} (mod(-,15)) U Rz

{(0,0),(1,7),(2,12)} (mod(-,15)) U R33
{(0,0),(1,4),(2,10)} (mod(-,15)) U R34

{(010)1(2’14)’(3’2)} (mOd('!15)) N Rl,l
{(0,0),(2, 7)!(311)} (mOd(-,l5)) Y R1,2
{(010)1(2’ 9)!(314)} (mOd(-!15)) 1 R1,3
{(0,0).(2, 3),(3,8)} (mod(-,15)) U Ru4

{(0,0),(1, 5),(3,11)} (mod(-,15)) U Rz
{(0,0),(1,12),(3, 7)} (mod(-,15)) U R2.4

{(1,0),(2, 4),(3,12)} (mod(-,15)) U Ros
{(1,0),(2, 7),(3,14)} (mod(-,15)) U Ro.
{(1,0),(2,10),(3, 1)} (mod(-,15)) U Ro
1(1,0).(2, 9).(3, 5)} (Mod(-,15)) W Roa.

3 3 3
The last three parallel classes of triples are given by | JR,;. [ JR s and [ JR;; -
i=0

i=0 i=0

Example A.7 There exists a URD ({3, 4}; 60) with r, =9.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =2Z,xZ, . Take the following nine parallel classes with blocks of size 4:



R ={(0,0), 1,0), (2,0),(3,0)} (mod(-15))
P, ={(0,0), @), (2,2),(3,3)} (mod(-15))
P, ={(0,3), (1.2), (21),(3,0)} (mod(-15))
P, ={(0,0), 4.2), (2,4),(3,6)} (mod(-15))
R, ={(0.6), (1,4), (2.2),(3,0)} (mod(-.15))
P, ={(0,0), (1,3), (2,6),(3,10)} (mod(-,15))
P, ={(0,10), (1, 7), (2,4),(3,0)} (mod(-,15))
R, ={(0,0), (1,4), (2.8),(3.13)} (mod(-,15))
R, ={(0,13), (1,9), (2,5),(3,0)} (mod(-,15))

It is well known that there is an RPBD(3;15) with seven parallel classes. Place a copy of this
design on each Z,; set. Denote the resolution classes by R; ; where i e Z, denotes on which
copy of Z,. the parallel class is placed and j =1,...,7 are the resolution classes. The parallel
classes of the triples are formed as follows:

{(0,0),(1,7),(2,12)} (mod(-,15)) U R31 {(0,0),(1,10),(3,7)} (mod(-,15)) U Rz
{(0,0),(1,5),(2,14)} (mod(-,15)) U R3> {(0,0),(1,9),(3,14)} (mod(-,15)) U Rz,
{(010)1(1!8)’(2!1)} (mOd("lS)) U R3,3 {(0’0)1(116)’(3’1)} (mOd(-,l5)) (& R2,3
{(0,0),(2,10),(3,4)} (mod(-,15)) U R11 {(1,0),(2,7),(3,14)} (mod(-,15)) U Ro1
{(070)1(2!5)1(3!8)} (mOd(-,15)) U Rl,2 {(1!0)!(216)’(313)} (mOd("lS)) N RO,Z
{(0,0),(2,3),(3,11)} (mod(-,15)) U R13 {(1,0),(2,10),(3,1)} (mod(-,15)) U Ro3 .
The last four parallel classes of triples are given by O R4 O Ris, 3 R; ¢ and 3 R .

Example A.8 There exists a URD ({3, 4};132) with r, =7.

Proof Let Z, be the group of residues modulo A . The design is constructed on
X =7, xZ,,. Take the following seven parallel classes with blocks of size 4:

P ={(0,0), 1,0), (2,0),(3,0)} (mod(-,33))
P, ={(0,0), 11), (2,2),(3,3)} (mod(-,33))
P, ={(0.3), (1.2), (21),(3,0)} (mod(-,33))
P, ={(0,0), 1,2), (2,4),(3,6)} (mod(-,33))
R, ={(0,6). (1.4). (2,2),(3,0)} (mod(-33))
R ={(0,0), (1,3), (2,6),(3,9)} (mod(-,33))
P, ={(0,9), (1.6), (2,3).(3,0)} (mod(-,33))



It is well known that there exists an RPBD(3; 33) with 16 parallel classes. Place a copy of
this design on each Z,, set. Denote the resolution classes by R, ; where i€ Z, denotes on

which copy of Z,, the parallel class is placed and j =1,...,.16 are the resolution classes. The
parallel classes of the triples are formed as follows:

{(0,0),(1,5),(2,30)} (mod(-,33)) U Rs1
£(0,0),(1,22),(2,32)} (mod(-,33)) U Ra.»
£(0,0),(1,27),(2,12)} (mod(-,33)) U R
£(0,0),(1,11),(2,18)} (mod(-,33)) U R4
{(0,0),(1,25),(2,3)} (mod(-,33)) U Rss
£(0,0),(1,15),(2,10)} (mod(-,33)) U Rss
£(0,0),(1,13),(2,22)} (mod(-,33)) U R
£(0,0),(1,20),(2,26)} (mod(-,33)) U R
{(0,0),(1,18),(2,1)} (mod(-,33)) U Rsg
{(010)1(1’7)’(2’24)} (mOd('133)) N R3,10
{(0,0),(1,8),(2,23)} (mOd(-,33)) Y R3,11
{(010)1(1’21)1(2114)} (mOd('!33)) 1 R3,12
{(0,0),(1,17),(2,5)} (mod(-,33)) U Rs13

£(0,0),(2,28),(3,10)} (mod(-,33)) U Ry 1
{(0,0),(2,9),(3,25)} (mOd('!?’B)) Y R1,2
£(0,0),(2,19),(3,12)} (mod(-,33)) U Ry 5
£(0,0),(2,20),(3,16)} (Mod(-,33)) U Ry 4
{(010)1(2!11)’(3!5)} (mOd('133)) U Rl,5
{(0,0),(2,7),(3,19)} (mOd('!?’B)) Y R1,6
£(0,0),(2,21),(3,32)} (mod(-,33)) U Ry 7
{(0,0),(2,13),(3,1)} (mod(-,33)) U Rug
£(0,0),(2,15),(3,22)} (mod(-,33)) U Ry
{(0!0)1(2!25)1(3!2)} (mOd(',BB)) Y Rl,lO
{(010)1(2’17)1(3!21)} (mOd('!33)) 1 Rl,ll
{(0,0).(2,16),(3,8)} (mod(-,33)) U R112
{(010)1(2’8)!(3’14)} (mOd(_133)) U R1,13

{(0,0),(1,6),(3,29)} (mod(-,33)) U Rz
{(0,0),(1,23),(3,20)} (mod(-,33)) U Rz,
{(0,0),(1,26),(3,18)} (mod(-,33)) U R23
{(0,0),(1,12),(3,17)} (mod(-,33)) U R24
{(0,0),(1,16),(3,4)} (mod(-,33)) U R25
{(0,0),(1,19),(3,31)} (mod(-,33)) U Rz
{(0,0),(1,28),(3,15)} (mod(-,33)) U R27
{(0,0),(1,29),(3,11)} (mod(-,33)) U Rz
{(0,0),(1,24),(3,13)} (mod(-,33)) U Rz
{(0’0)1(119)’(3!23)} (mOd("33)) o R2,10
{(010)1(1!14)’(3’7)} (mOd(_!33)) o R2,11
{(010)1(1!4)1(3128)} (mOd(-,33)) o F\)2,12
{(0,0),(1,10),(3,26)} (mod(-,33)) U Rz13

{(1,0),(2,22),(3,13)} (mod(-,33)) U Ro1
{(1,0),(2,23),(3,3)} (mod(-,33)) U Ry
{(1,0),(2,8),(3,17)} (mod(-,33)) U Ro3
{(1,0),(2,27),(3,11)} (mod(-,33)) U Ro4
{(1,0),(2,12),(3,7)} (mod(-,33)) U Ros
{(1,0),(2,5),(3,10)} (mod(-,33)) U Ros
{(1,0),(2,20),(3,28)} (mod(-,33)) U Ro 7
{(1,0),(2,19),(3,8)} (mod(-,33)) U Rog
{(1,0),(2,24),(3,9)} (mod(-,33)) U Rog
{(1,0),(2,29),(3,19)} (mod(-,33)) U Ro10
{(1!0)!(2114)’(311)} (mOd(-!33)) o F\)O,Zl.l
{(1,0),(2,4),(3,18)} (mod(-,33)) U Ro2
{(1’0)1(2113)’(3!32)} (mOd("33)) o R0,13.

3 3 3
The last three parallel classes of triples are given by  JR,,,, [ JR: s and [ JRi -

i=0 i=0 i=0

Example A.9 There exists a URD ({3, 4}; 132) with r, =9.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =2Z,xZ,,. Take the following nine parallel classes with blocks of size 4:



R ={(0,0), (1.0), (2,0),(3,0)} (mod(-33))
P, ={(0,0), A1), (2,2),(3.3)} (mod(-33))
P, ={(0.3), (1.2), (21),(3,0)} (mod(-,33))
P, ={(0,0), 1,2), (2,4),(3,6)} (mod(-,33))
R, ={(0.6), (1.4), (2,2),(3,0)} (mod(-,33))
R ={(0,0), (1.3), (2,6).(3,9)} (mod(-,33))
P, ={(0,9), (1.6), (2,3).(3,0)} (mod(-,33))
R, ={(0,0), (1,4), (2,8),(312)} (mod(-,33))
P, ={(0,12), (18), (2,4),(3,0)} (mod(-,33)).

It is well known that there is an RPBD(3; 33) with 16 parallel classes. Place a copy of this
design on each Z,, set. Denote the resolution classes by R, ; where i € Z, denotes on which
copy of Z,, the parallel class is placed and j =1,....16 are the resolution classes. The parallel
classes of the triples are formed as follows:

{(0,0),(1,5),(2,23)} (mod(-,33)) U R31
{(0,0),(1,24),(2,19)} (mod(-,33)) U Rs3>
{(0,0),(1,21),(2,15)} (mod(-,33)) U R33
{(0,0),(1,17),(2,1)} (mod(-,33)) U R34
{(0,0),(1,6),(2,30)} (mod(-,33)) U R35
{(0,0),(1,16),(2,28)} (mod(-,33)) U R3s
{(0,0),(1,9),(2,24)} (mod(-,33)) U R3z
{(0,0),(1,10),(2,20)} (mod(-,33)) U R3s
{(0,0),(1,28),(2,9)} (mod(-,33)) U R3g
{(0,0),(1,20),(2,12)} (mod(-,33)) U R3 10
{(0,0),(1,23),(2,10)} (mod(-,33)) U R3 11
{(0,0),(1,12),(2,21)} (mod(-,33)) U R312

{(0,0),(2,7),(3,22)} (mod(-,33)) U R11
{(0,0),(2,17),(3,25)} (mod(-,33)) U R12
{(0,0),(2,32),(3,10)} (mod(-,33)) U Ry 3
£(0,0),(2,16),(3,32)} (mod(-,33)) U Ry.4
{(010)1(2!26)’(3!2)} (mOd('133)) U Rl,5
{(0,0),(2,3),(3,16)} (mOd('!?’B)) Y R1,6
£(0,0),(2,11),(3,29)} (mod(-,33)) U Ry 7
{(0,0).(2,5),(3,31)} (mod(-,33)) U Rug
£(0,0),(2,22),(3,28)} (Mod(-,33)) U Ry
{(0,0),(2,13),(3,20)} (mOd('!?’B)) u Rl,lO
{(010)1(2’18)1(3!23)} (mOd('!33)) 1 Rl,ll
{(0,0).(2,14),(3,5)} (mod(-,33)) U R112

3
The last four parallel classes of triples are given by U R

{(0’0)1(1115)’(3’4)} (mod(-,33)) U RZ,l
£(0,0),(1,13),(3,14)} (Mod(-,33)) U Ry
{(010)1(117)’(3126)} (mOd(-!33)) o R2,3
£(0,0),(1,26),(3,11)} (mod(-,33)) U Ry.4
£(0,0),(1,18),(3,13)} (mod(-,33)) U Ry
{(010)1(1!8)’(3!17)} (mOd(_!33)) o R2,6
{(010)1(1125)!(317)} (mOd(-!33)) U F\)2,7
£(0,0),(1,22),(3,15)} (mod(-,33)) U Ryg
{(0’0)1(1127)’(3’8)} (mOd('133)) U R2,9
{(010)1(1!14)’(3!19)} (mOd(_!BB)) Y R2,10
{(010)1(1!19)’(3118)} (mOd(-,33)) U RZ,ll
{(0,0),(1,11),(3,1)} (mod(-,33)) U Rz,12

£(1,0),(2,21),(3,10)} (mod(-,33)) U Ro1
{(1!0)!(2!8)’(3!20)} (mOd(_!ss)) o RO,Z
{(1!0)!(216)’(3116)} (mOd(-!33)) U RO,S
{(1,0),(2,19),(3,7)} (mod(-,33)) U Roa
£(1,0),(2,22),(3,12)} (mod(-,33)) U Ros
£(1,0),(2,26),(3,13)} (mod(-,33)) U Ros
{(1!0)!(2111)!(313)} (mOd(-!33)) o RO,?
{(1,0).(2,5),(3,24)} (mod(-,33)) U Rog
£(1,0),(2,23),(3,17)} (mod(-,33)) U Ro
{(1!0)!(2!13)’(3!30)} (mOd(_!BB)) o RO,lO
{(1!0)!(2!16)’(3111)} (mOd(-,33)) o F\)O,Zl.l
{(1,0).(2,7),(3,21)} (mod(-,33)) U Ro 2.

3
Ri,l4’ \ Ri,ls and U Ri,16 :

3 3
i=0 i=0 i=0 i=0



Example A.10 There exists a URD({3, 4}; 156) with r, =7.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =72, xZ,,. Take the following seven parallel classes with blocks of size 4:

R ={(0,0), 1.0), (2,0),(3,0)} (mod(-,39))
P, ={(0,0), 1.2), (2,4),(3,6)} (mod(-,39))
P, ={(0,6), (1.4), (2,2),(3,0)} (mod(-,39))
P, ={(0,0), 1.3). (2,6),(39)} (mod(-39))
R, ={(0.9), (16), (2,3),(3,0)} (mod(-,39))
P, ={(0,0), (1L4), (2,8),(312)} (mod(-,39))
P, ={(0,12), (1.8), (2,4),(3,0)} (mod(-,39)).

It is well known that there exists an RPBD(3; 39) with 19 parallel classes. Place a copy of
this design on each Z,, set. Denote the resolution classes by R, ; where i e Z, denotes on

which copy of Z,, the parallel class is placed and j =1,...,19 are the resolution classes. The

parallel classes of the triples are formed as follows:

{(0,0),(1,31),(2,19)} (mod(-,39)) U Rz,
{(0,0),(1,5),(2,26)} (mod(-,39)) U R3,
{(0,0),(1,13),(2,22)} (mod(-,39)) U R33
{(0,0),(1,29),(2,12)} (mod(-,39)) U R34
{(0,0),(1,9),(2,17)} (mod(-,39)) U R3s
{(0,0),(1,1),(2,20)} (mod(-,39)) U R3¢
{(0,0),(1,16),(2,15)} (mod(-,39)) U R37
{(0,0),(1,14),(2,3)} (mod(-,39)) U R3g
{(0,0),(1,12),(2,18)} (mod(-,39)) U R3g
{(0,0),(1,20),(2,14)} (mod(-,39)) U Rz 10
{(0,0),(1,17),(2,9)} (mod(-,39)) U R 1
{(0,0),(1,21),(2,7)} (mod(-,39)) U Rs,
{(0,0),(1,22),(2,37)} (mod(-,39)) U R313
{(0v0)7(1l15)7(2v10)} (mOd(_v39)) o R3,14
{(0v0)7(1l8)v(2125)} (mod(-,39)) o R3,15
{(0v0)7(1l32)1(2v13)} (mOd(',39)) o R3,16

{(0,0),(2,36),(3,10)} (mod(-,39)) U Ry
{(0,0),(2,24),(3,18)} (mod(-,39)) U Ry,
{(0,0),(2,30),(3,13)} (mod(-,39)) U Ry 3
{(0,0),(2,32),(3,31)} (mod(-,39)) U Ry 4
{(0,0),(2,29),(3,34)} (mod(-,39)) UR;s
{(0,0),(2,34),(3,4)} (mod(-,39)) U Ry
{(0,0),(2,1),(3,11)} (mod(-,39)) U Ry 7
{(0,0).,(2,23),(3,8)} (mod(-,39)) U Ry g
{(0,0),(2,2),(3,21)} (mod(-,39)) U Ry
{(0,0),(2,38),(3,14)} (mod(-,39)) U Ry 10
{(0,0),(2,11),(3,37)} (mod(-,39)) U Ry 13
{(0,0),(2,28),(3,19)} (mod(-,39)) U Ry 1,
{(010)7(2116)1(312)} (mOd('139)) o R1,13
{(010)7(2121)1(3122)} (mOd('r39)) o R1,14
{(010)7(215)r(3128)} (mod(-,39)) o R1,15
{(0v0)7(2l27)1(3v38)} (mOd(',39)) o R1,16

£(0,0),(1,34),(3,25)} (Mod(-,39)) U Rys
£(0,0),(1,38),(3,20)} (Mod(-,39)) U Ry
£(0,0),(1,19),(3,29)} (Mod(-,39)) U Ry
£(0,0),(1,18),(3,23)} (Mod(-,39)) U Ry.s
{(0,0),(1,23),(3,3)} (mod(-,39)) U Ry
{(0,0),(1,6),(3,15)} (mod(-,39)) U Ry
£(0,0),(1,28),(3,16)} (Mod(-,39)) U R,.7
£(0,0),(1,25),(3,36)} (Mod(-,39)) U Ry
£(0,0),(1,10),(3,32)} (M0d(-39)) U Ry
{(070)1(1724)1(371)} (mOd('r39)) o R2,10
{(070)1(1711)1(3724)} (mod(-,39)) o RZ,ll
{(070)1(1726)1(377)} (mOd('r39)) o RZ,lZ
{(0,0),(1,7),(3,35)} (mod(-,39)) o RZ,lS
{(010)1(1133)r(3726)} (mOd(_v?’g)) o R2,14
{(0,0),(1,27),(3,17)} (mod(-,39)) U R;15
{(010)1(1130)r(375)} (mOd(',39)) o R2,16

{(1,0),(2,16),(3,37)} (mod(-,39)) U Rg1
{(1,0),(2,5),(3,23)} (mod(-,39)) U Ry
{(1,0),(2,7),(3,38)} (mod(-,39)) U Ro3
{(1,0),(2,26),(3,15)} (mod(-,39)) U Ry
{(1,0),(2,1),(3,17)} (mod(-,39)) U Rgs
{(1,0),(2,29),(3,24)} (mod(-,39)) U Ry
{(1,0),(2,14),(3,34)} (mod(-,39)) U Ry 7
{(1,0),(2,18),(3,26)} (mod(-,39)) U Rgs
{(1,0),(2,24),(3,12)} (mod(-,39)) U Rgg
{(1,0),(2,13),(3,25)} (mod(-,39)) U Rg 10
{(1,0),(2,30),(3,36)} (mod(-,39)) U Ry 11
{(1,0),(2,12),(3,2)} (mod(-,39)) U Ro 1>
{(1,0),(2,10),(3,3)} (mod(-,39)) U Ro 3
{(1,0),(2,32),(3,7)} (mod(-,39)) L Ro 14
{(1,0),(2,11),(3,18)} (mod(-,39)) U Ro 15
{(110)1(2123)r(371)} (mOd(',39)) o R0,16.



3 3 3
The last three parallel classes of triples are given by | JR; ;. | JR; ;s and [ JR; -

i=0 i=0 i=0
Example A.11 There exists a URD({3, 4}; 156) with r, =9.

Proof Let Z, be the group of residues modulo A . The design is constructed on
X =7, xZ,,. Take the following 9 parallel classes with blocks of size 4:

R ={(0,0), 1.0), (2,0),(3,0)} (mod(-,39))
P, =1(0,0), (11), (2,2),(3,3)} (mod(-,39))

Py =1(0,3), 1.2), (21),(3,0)} (mod(-,39))

P, ={(0,0), (1.2), (2,4),(3,6)} (mod(-,39)

P, =1(0.,6), (1.4), (2,2),(3,0)} (mod(-,39))
P, ={(0,0), (L4), (2,8),(313)} (mod(-,39))
P, ={(0.13), (19), (2,5),(3,0)} (mod(-,39)
P, ={(0,0), (18), (216),(3,24)} (mod(-,39))
P, ={(0,24), (116), (2.8),(3,0)} (mod(-,39))

It is well known that there is an RPBD(3; 39) with 19 parallel classes. Place a copy of this
design on each Z,, set. Denote the resolution classes by R, ; where i € Z, denotes on which
copy of Z,, the parallel class is placed and j =1,....19 are the resolution classes. The parallel
classes of the triples are formed as follows:

{(0,0),(1,3),(2,25)} (mod(-,39)) U R3
{(0,0),(1,17),(2,38)} (mod(-,39)) U R,
{(0,0),(1,7),(2,12)} (mod(-,39)) U R33
{(0,0),(1,25),(2,5)} (mod(-,39)) U R34
{(0,0),(1,15),(2,26)} (mod(-,39)) U R3s
{(0,0),(1,21),(2,33)} (mod(-,39)) U R34
{(0,0),(1,14),(2,9)} (mod(-,39)) U Rs7
{(0,0),(1,18),(2,32)} (mod(-,39)) U R3g
{(0,0),(1,20),(2,7)} (mod(-,39)) U Rsg
{(0,0),(1,13),(2,6)} (mod(-,39)) U Rs 10
{(0,0),(1,11),(2,24)} (mod(-,39)) U Rz 11
{(0,0),(1,26),(2,20)} (mod(-,39)) U R3 1>
{(0,0),(1,10),(2,34)} (mod(-,39)) U R313
{(0v0)7(1l32)7(2v11)} (mOd(_v39)) o R3,14
{(0,0),(1,6).(2,29)} (mod(-,39)) U Rs 15

{(0,0),(2,21),(3,11)} (mod(-,39)) U Ry
{(0,0),(2,10),(3,16)} (mod(-,39)) U Ry,
{(0,0),(2,1),(3,31)} (mod(-,39)) U Ry 3
{(0,0),(2,17),(3,38)} (mod(-,39)) U Ry 4
{(0,0),(2,27),(3,10)} (mod(-,39)) U Ry s
{(0,0),(2,13),(3,28)} (mod(-,39)) U Ry
{(0,0),(2,28),(3,37)} (mod(-,39)) UR; 7
{(0,0).,(2,3),(3,23)} (mod(-,39)) U Ry g
{(0,0),(2,14),(3,7)} (mod(-,39)) U Ry 4
{(0,0),(2,30),(3,2)} (mod(-,39)) U Ry 10
{(0,0),(2,15),(3,25)} (mod(-,39)) U Ry 11
{(0,0),(2,22),(3,35)} (mod(-,39)) U Ry 12
{(010)7(2119)7(318)} (mOd('139)) o R1,13
{(010)7(2118)1(3132)} (mOd('r39)) o R1,14

{(0,0),(1,16),(3,30)} (mod(-,39)) U Rz,
{(0,0),(1,12),(3,20)} (mod(-,39)) U R,
{(0,0),(1,9),(3:4)} (mod(-,39)) U Rz
{(0,0),(1,34),(3,27)} (mod(-,39)) U Rz4
{(0,0),(1,22),(3,1)} (mod(-,39)) U Rz5
{(0,0),(1,29),(3,21)} (mod(-,39)) U Rz
{(0,0),(1,24),(3,12)} (mod(-,39)) U Ry7
{(0,0),(1,36),(3,17)} (mod(-,39)) U Ry
{(0,0),(1,30),(3,19)} (mod(-,39)) U Ry
{(0,0),(1,27),(3,34)} (mod(-,39)) U Rz.19
{(010)1(1123)r(319)} (mOd(',39)) o R2,11
{(010)1(1133)r(375)} (mOd(',39)) o RZ,lZ
{(0,0),(1,5),(3,22)} (mod(-,39)) o RZ,lS
{(010)1(1128)r(3729)} (mOd(_vsg)) o R2,14
{(0,0),(1,19),(3,18)}(mod(-,39)) U Ra15

{(0,0),(2,36),(3,14)} (mod(-,39)) U Ry 15

{(110)1(216)1(33)} (mOd(-,39)) o RO,l
{(1,0),(2,29),(3,15)} (mod(-,39)) U Ro2
{(1,0),(2,15),(3,22)} (mod(-,39)) U Ro3
{(1,0),(2,36),(3,21)} (mod(-,39)) U Rg4
{(1,0),(2,28),(3,12)} (mod(-,39)) U Rgs
{(1,0),(2,7),(3,33)} (mod(-,39)) U Rgs
{(1,0),(2,10),(3,26)} (mod(-,39)) U Ry
{(1,0),(2,20),(3,24)} (mod(-,39)) U Rgg
{(1,0),(2,3),(3,36)} (mod(-,39)) U Rgg
{(1,0),(2,30),(3,10)} (mod(-,39)) U Rg 10
{(1,0),(2,27),(3,6)} (mod(-,39)) U Ro 11
{(1,0),(2,16),(3,19)} (mod(-,39)) U Ro 12
{(1,0),(2,25),(3,13)} (mod(-,39)) U Ro 13



{(1,0),(2,9),(3,5)} (mod(-,39))  Ro14

3 3 3 3
The last four parallel classes of triples are given by | JR, 5, | JRi17, | JRizs and [ JRiss -

i=0 i=0 i=0 i=0

{(1,0),(2,17),(3,29)} (mod(-,39)) " Ro 15

Example A.12 There exists a URD ({3, 4}; 204) with withr, =7.

Proof Let Z, be the group of residues modulo A . The design is constructed on
X =27, xZ, . Take the following seven parallel classes with blocks of size 4:

P ={(0,0), 1,0), (2,0),(3,0)} (mod(-,51))
P, ={(0,0), (1), (2,2),(3,3)} (mod(-,51))
P, ={(0.3), (1.2), (2.1),(3,0)} (mod(-,51))
P, ={(0,0), (1.2), (2,4),(3,6)} (mod(-,51))
R, ={(0,6), (14), (2.2),(3,0)} (mod(-,51))
P ={(0,0), (1.4), (2.8),(3,13)} (mod(-,51))
P, ={(0.13), 1.9), (2,5).(3,0)} (mod(-,51))

It is well known that there is an RPBD(3; 51) with 25 parallel classes. Place a copy of this
design on each Z;, set. Denote the resolution classes by R; ; where i e Z, denotes on which
copy of Z,, the parallel class is placed and j =1,...,25 are the resolution classes. The parallel
classes of the triples are formed as follows:

£(0,0),(1,37),(2,45)} (Mod(-51)) U Rs1
{(0’0)’(113)1(2129)} (mOd('!Sl)) o R3,2

£(0,0),(1,45),(2,23)} (Mod(-,51)) U Ras
£(0,0),(1,21),(2,38)} (Mod(-51)) U Ras
{(0,0),(1,26),(2,18)} (mod(-,51)) U R35
{(0,0),(1,36),(2,5)} (mod(-,51)) U Rsg

{(0,0),(1,27),(2,3)} (mod(-,51)) U R37

{(0,0),(1,43),(2,36)} (mod(-,51)) U R34
{(0,0),(1,9),(2,42)} (mod(-,51)) U R3g

{(0,0),(1,32),(2,50)} (mod(-,51)) U R3 10
{(0,0),(1,29),(2,44)} (mod(-,51)) U R3 11
{(0,0),(1,40),(2,30)} (mod(-,51)) U R3 12
{(0,0),(1,18),(2,48)} (mod(-,51)) U Rz 13
{(0,0),(1,34),(2,39)} (mod(-,51)) U R3 14
{(0,0),(1,23),(2,34)} (mod(-,51)) U R3 s
{(0,0),(1,10),(2,35)} (mod(-,51)) U R3 15
{(0,0),(1,24),(2,33)} (mod(-,51)) U R3 17
{(0,0),(1,35),(2,32)} (mod(-,51)) U R3 15
{(0,0),(1,11),(2,46)} (mod(-,51)) U R3¢
{(0,0),(1,38),(2,24)} (mod(-,51)) U R32
{(0,0),(1,48),(2,37)} (mod(-,51)) U R3 2
{(0,0),(1,15),(2,31)} (mod(-,51)) U R3 2

£(0,0),(2,22),(3,33)} (Mod(-,51)) U Ry 5
{(0’0)1(216)1(3114)} (mOd('!Sl)) o Rl,Z
{(0!0)1(219)1(3144)} (mOd(',Sl)) o R1,3
£(0,0),(2,26),(3,30)} (Mod(-51)) U Ry
£(0,0),(2,15),(3,18)} (mod(-,51)) U Ry s
£(0,0),(2,21),(3,49)} (Mod(-,51)) U Ry s

£(0,0),(1,25),(3,35)} (Mod(-51)) U Rox
£(0,0),(1,42),(3.36)} (Mod(-,51)) U Ry
{(010)1(1!7)!(3142)} (mOd(-,Sl)) o R2,3

£(0,0),(1,33),(3,11)} (Mod(-,51)) U Ry
{(0,0),(1,5),(3,32)} (mod(-,51)) U R, 5

{(0,0),(1,8),(3,19)} (mod(-,51)) U R,

{(0,0),(1,19),(3,34)} (mod(-,51)) U R,
{(0,0),(1,12),(3,5)} (mod(-,51)) U R, 4

{(0,0),(1,46),(3,43)} (mod(-,51)) U R,
{(0,0),(1,16),(3,50)} (mod(-,51)) U Ry.10
{(0!0)!(1’13)!(3’2)} (mOd(',Sl)) o R2,11

{(0,0),(1,30),(3,46)} (mod(-,51)) U R;1,
£(0,0),(1,28),(3,29)} (Mod(-,51)) U Ry1s
{(0!0)!(1’31)!(3’37)} (mOd('!SJ-)) o R2,14
{(070)1(1’39)!(3!16)} (mOd('!5l)) o R2,15
{(070)1(1’44)!(3!26)} (mOd('!5l)) o R2,16
{(070)1(1’17)!(3!41)} (mOd('!5l)) o R2,2I.7
{(070)7(176)1(3123)} (mOd(-151)) o R2,18

{(070)7(1722)7(3712)} (mOd('151)) o R2,19
{(070)7(1741)7(3740)} (mOd('151)) o R2,20
{(0,0),(1,14),(3,21)} (mod(-,51)) L Ro1
{(0,0),(1,20),(3.28)} (mod(-,51)) L Rz

{(0,0),(2,20),(3,10)} (mod(-,51)) U Ry 7
{(0,0),(2,27),(3,15)} (mod(-,51)) U Ry
{(0,0),(2,10),(3,31)} (mod(-,51)) U Ry g
{(0,0),(2,25),(3,47)} (mod(-,51)) U Ry 10
{(0,0),(2,41),(3,24)} (mod(-,51)) U Ry 11
{(0,0),(2,16),(3,22)} (mod(-,51)) U Ry 1,



{(0,0),(2,11),(3,20)} (mod(-,51)) U Ry 13
{(070)1(2140)1(318)} (mOd(',Sl)) o R1,14
{(010)1(217)1(3117)} (mOd('!Sl)) o R1,15
{(0,0),(2,19),(3,39)} (mod(-,51)) U Ry 15
{(0,0),(2,28),(3,4)} (mod(-,51)) v Ry 17
{(0,0),(2,13),(3,7)} (mod(-,51)) v Ry 16
{(0,0),(2,12),(3,25)} (mod(-,51)) U Ry 19
{(0’0)’(211)1(3127)} (mOd(',Sl)) o Rl,ZO
{(0’0)1(2114)1(311)} (mOd(-,51)) o Rl,Zl
{(0’0)1(2117)1(319)} (mOd(_!S:L)) o R1,22

{(1,0),(2,7).(3,23)} (mod(-,51)) U Rg1
{(1,0),(2,14),(3,37)} (mod(-,51)) U Rg2
{(1,0),(2,36),(3,32)} (mod(-,51)) U Ro3
{(1,0),(2,31),(3,43)} (mod(-,51)) U Ro 4
{(1,0),(2,6),(3,23)} (mod(-,51)) U Ros
{(1,0),(2,3),(3,18)} (mod(-,51)) U Ros

£(1,0),(2,22),(3,46)} (Mod(-,51)) U Ro
{(170)7(2124)7(313)} (mOd(-151)) % RO,S

£(1,0),(2,23),(3,12)} (Mod(-,51)) U Rys
{(170)7(2738)7(3719)} (mOd('151)) o RO,lO
{(1,0),(2,13),(3,31)} (mod(-,51)) L Ro1
{(1,0),(2,10),(3,39)} (mod(-,51)) L Ro12
{(1,0),(2,32),(3,14)} (mod(-,51)) L Roas
{(1!0)1(2’39)!(3’36)} (mOd('!Sl)) o R0,14
{(1,0),(2,34),(3,25)} (mod(-,51)) U Ro 15
{(1,0),(2,28),(3,21)} (mod(-,51)) U Ro 16
{(1,0),(2,46),(3,20)} (mod(-,51)) U Ro 17
{(1,0),(2,45),(3,30)} (mod(-,51)) U Ro 18
{(1!0)1(2!19)!(3!5)} (mOd('151)) o R0,19

{(1,0),(2,42),(3,22)} (mod(-,51)) U Ro20
{(1,0),(2,21),(3,38)} (mod(-,51)) U Ro21
{(1,0),(2,12),(3,26)} (mod(-,51)) U Ro 22

3 3 3
The last three parallel classes of triples are given by | JR 5, [ JR; . and [ R, 5 -
i=0

i=0 i=0
Example A.13 There exists a URD ({3, 4}; 204) with r, =9.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =2Z,xZ, . Take the following 9 parallel classes with blocks of size 4:

P ={(0,0), (L0), (2,0),(3,0)} (mod(-51))
P, ={(0,0), L), (2,2),(3,3)} (mod(-,51))

Py ={(0,3), (1.2), (2.1),(3,0)} (mod(-,51))

P, =1(0,0), 1.2), (2,4),(3,6)} (mod(-51))
P, ={(0.,6), (14), (2,2),(3,0)} (mod(-,51))
P, ={(0,0), (1L4), (2,8),(313)} (mod(-,51))
P, ={(0.13), (1,9), (2,5),(3,0)} (mod(-,51))
P, ={(0,0), (18), (2.16),(3,24)} (mod(-,51))
P, ={(0,24), (116), (2,8),(3,0)} (Mod(-,51))

It is well known that there is an RPBD(3; 51) with 25 parallel classes. Place a copy of this
design on each Z;, set. Denote the resolution classes by R; ; where i e Z, denotes on which

copy of Z, the parallel class is placed and j =1,...,25 are the resolution classes. The parallel
classes of the triples are formed as follows:



£(0,0),(1,41),(2,10)} (Mod(-,51)) L Rs1
{(010)1(1134)1(211)} (mOd('!Sl)) o R3,2

{(010)1(119)1(2132)} (mOd('!Sl)) o R3,3

£(0,0),(1,33),(2,11)} (Mod(-51)) U Ras
{(0,0),(1,39),(2,22)} (mod(-,51)) U R35
{(0,0),(1,27),(2,48)} (mod(-,51)) U Rsg
{(0,0),(1,15),(2,3)} (mod(-,51)) U R37

{(0,0),(1,38),(2,15)} (mod(-,51)) U Rsg
{(0,0),(1,10),(2,40)} (mod(-,51)) U Rsg
{(0,0),(1,35),(2,21)} (mod(-,51)) U Rz 10
{(0!0)1(1124)1(215)} (mOd(-,Sl)) o R3,11

{(0!0)1(116)1(2137)} (mOd(',Sl)) o R3,12

{(0,0),(1,14),(2,26)} (mod(-,51)) U R3 13
{(070)1(1113)1(2127)} (mOd(',Sl)) o R3,14
{(070)1(1123)1(2134)} (mOd(',Sl)) o R3,15
{(070)1(113)1(2119)} (mOd(',Sl)) o R3,16

{(0,0),(1,36),(2,23)} (mod(-,51)) U Rs17
{(0,0),(1,11),(2,14)} (mod(-,51)) U Ra1s
{(0,0),(1,40),(2,33)} (mod(-,51)) U Ra 19
{(0’0)’(1145)’(2142)} (mOd('151)) o R3,20
{(0’0)’(1112)’(2117)} (mOd('151)) o R3,21

{(0,0),(2,18),(3,50)} (mod(-,51)) U Ry
{(0,0),(2,38),(3,21)} (mod(-,51)) U Ry,
{(0,0),(2,6),(3,36)} (mod(-,51)) UR; 3

{(0,0),(2,24),(3,44)} (mod(-,51)) U R4
{(0,0),(2,7),(3,31)} (mod(-,51)) U Ry 5

{(0,0),(2,41),(3,34)} (mod(-,51)) U Ry6
{(0,0),(2,28),(3,47)} (mod(-,51)) UR; 7
{(0,0),(2,31),(3,11)} (mod(-,51)) U Ry 4
{(0,0),(2,20),(3,23)} (mod(-,51)) U Ry
{(0,0),(2,30),(3,26)} (mod(-,51)) U Ry10
{(0,0),(2,39),(3,29)} (mod(-,51)) U Ry.11
{(0,0),(2,50),(3,28)} (mod(-,51)) U Ry 12
{(0,0),(2,36),(3,49)} (mod(-,51)) U Ry 13
{(0!0)1(2129)1(314)} (mOd(-,Sl)) U R1,14

{(010)1(2145)1(318)} (mOd('!Sl)) o Rl,lS

{(010)1(2144)1(319)} (mOd('!Sl)) o R1,16

{(010)1(219)1(3118)} (mOd('!Sl)) o R1,17

{(0,0),(2,46),(3,20)} (mod(-,51)) U Ry 15
{(0,0),(2,12),(3,39)} (mod(-,51)) U Ry 19
{(0,0),(2,13),(3,46)} (mod(-,51)) U Ry 2
{(0,0),(2,25),(3,16)} (mod(-,51)) U Ry

£(0,0),(1,30),(3,17)} (Mod(-,51)) U R,
£(0,0),(1,22),(3,15)} (Mod(-,51)) U Roy
£(0,0),(1,46),(3,22)} (Mod(-,51)) U Ros
£(0,0),(1,42),(3,41)} (Mod(-,51)) U Ros
{(0,0),(1,21),(3,2)} (mod(-,51)) U Res

£(0,0),(1,25),(3,32)} (mod(-,51)) U Ry
{(0,0),(1,29),(3,37)} (mod(-,51)) U R,
{(0,0),(1,26),(3,12)} (mod(-,51)) U R, ¢
{(0,0),(1,44),(3,10)} (mod(-,51)) U R,
{(0!0)!(1’7)’(3135)} (mOd(_151)) o RZ,lO

{(0!0)1(1!37)!(3!1)} (mOd('151)) “ R2,11

{(0!0)1(1!32)!(3!5)} (mOd('151)) % R2,12

{(0!0)1(1!5)!(3125)} (mOd(_151)) o R2,13

{(0,0),(1,17),(3,43)} (mod(-,51)) U Ry14
{(0,0),(1,18),(3,19)} (mod(-,51)) U Ry15
{(0,0),(1,20),(3,14)} (mod(-,51)) U Ry.16
{(0,0),(1,28),(3,33)} (mod(-,51)) U Ry17
{(0,0),(1,16),(3,30)} (mod(-,51)) U Ry
{(0,0),(1,48),(3,40)} (mod(-,51)) U Ry19
{(0,0),(1,31),(3,42)} (mod(-,51)) U Rz
{(0!0)!(1’19)!(3’7)} (mOd(',Sl)) o R2,21

{(1,0),(2,19),(3,41)} (mod(-,51)) U Ro
{(1,0),(2,46),(3,34)} (mod(-,51)) U Ry,
{(1,0),(2,42),(3,46)} (mod(-,51)) U Rg3
{(1,0),(2,26),(3,23)} (mod(-,51)) U Rg 4
{(1,0),(2,41),(3,48)} (mod(-,51)) U Rgs
{(1,0),(2,40),(3,12)} (mod(-,51)) U Rog
{(1,0),(2,24),(3,36)} (mod(-,51)) U Ry
{(1,0),(2,15),(3,25)} (mod(-,51)) U Rog
{(1,0),(2,7),(3,18)} (mod(-,51)) U Rog
{(1,0),(2,27),(3,33)} (mod(-,51)) U Ro10
{(1,0),(2,13),(3,30)} (mod(-,51)) U Ry 11
{(1,0),(2,36),(3,13)} (mod(-,51)) U Ro 12
{(1!0)1(2!17)!(3!6)} (mOd('151)) o R0,13
{(1,0),(2,22),(3,40)} (mod(-,51)) U Ry 14
{(1,0),(2,45),(3,29)} (mod(-,51)) U Ry 5
{(1,0),(2,25),(3,10)} (mod(-,51)) U Ro 16
{(1,0),(2,33),(3,19)} (mod(-,51)) U Ro 17
{(1,0),(2,6),(3,21)} (mod(-,51)) v Ro.1s
{(1,0),(2,35),(3,22)} (mod(-,51)) U Ro 19
{(1,0),(2,9),(3,3)} (mod(-,51)) v Ro20
{(1,0),(2,10),(3,31)} (mod(-,51)) U Ro 21

3 3
The last 4 parallel classes of triples are given by | JR; ,,, [ JRi 2. [ JRize and [ R, s -

3 3
i=0 i=0 i=0 i=0

Example A.14 There exists a URD({3, 4}; 228) with r, =9.

Proof Let Z, be the group of residues modulo 4. The design is constructed on
X =2Z,xZ. Take the following 9 parallel classes with blocks of size 4:



P ={(0,0), 1.,0), (2,0),(3,0)} (mod(-,57))
P, =1(0,0), (11), (2,2),(3,3)} (mod(~,57))

P, =1(0,3), 1.2), (21),(3,0)} (mod(-,57))

P, =1(0,0), (12), (2,4),(3,6)} (mod(-57))
P =1{(0.,6), (1.4), (2,2),(3,0)} (mod(~,57))
P, ={(0,0), (L4), (2.8),(3.13)} (mod(-57))
P, ={(0.13), (L9), (2,5),(3,0)} (mod(-57))
P, ={(0,0), (16), (2.12),(318)} (Mod(-,57))
P, ={(0.18), (112), (2,6),(3,0)} (mod(-,57))

It is well known that there is an RPBD(3; 57) with 28 parallel classes. Place a copy of this
design on each Z, set. Denote the resolution classes by R, ; where i € Z, denotes on which
copy of Z., the parallel class is placed and j =1,...,28 are the resolution classes. The parallel
classes of the triples are formed as follows:

{(O!O)!(115)1(2123)} (mOd('157)) o R3,l
{(010)1(1144)1(211)} (mOd('757)) o R3,2
£(0,0),(1,37),(2,47)} (Mod(-57)) U Ras
£(0,0),(1,41),(2,33)} (M0d(-57)) U Ras
{(0,0),(1,14),(2,3)} (mod(-,57)) w Rss
£(0,0),(1,12),(2,31)} (Mod(-,57)) U Rss
£(0,0).(1,29),(2,44)} (Mod(-57)) U Rs
£(0,0).(1,11),(2,38)} (Mod(-57)) U Rsg
£(0,0).(1,25),(2,37)} (Mod(-57)) U Rss
{(0!0)1(1132)1(2139)} (mOd(_157)) o R3,10
{(0,0),(1,19),(2,40)} (mOd('157)) o R3,11
{(O!O)!(1121)!(2152)} (mOd('157)) o R3,12
{(070)1(1142)1(2118)} (mOd(-157)) o R3,13
{(070)1(1138)1(2110)} (mOd(-157)) o R3,14
{(0,0),(1,24),(2,14)} (mod(-,57)) U R3 s
{(0,0),(1,9),(2,48)} (mod(-,57)) v R3 16
{(0,0),(1,27),(2,22)} (mod(-,57)) U R317
{(0,0),(1,13),(2,43)} (mod(-,57)) U R3 15
{(0,0),(1,46),(2,11)} (mod(-,57)) U R3 19
{(0,0),(1,45),(2,20)} (mod(-,57)) U Rz 2
{(0,0),(1,23),(2,46)} (mod(-,57)) U Rz
{(0!0)1(1120)1(215)} (mOd(_157)) o R3,22
{(0,0),(1,50),(2,21)} (mod(-,57)) U R3 23
{(0,0),(1,10),(2,36)} (mOd('157)) o R3,24

{(0,0),(1,40),(3,9)} (mod(-,57)) U R,
{(0,0),(1,17),(3,20)} (mod(-,57)) U R,
{(0,0),(1,48),(3,21)} (mod(-,57)) U R, 3
{(0,0),(1,8),(3,36)} (mod(-,57)) U R;4
{(0,0),(1,26),(3,23)} (mod(-,57)) U Rz5
{(0,0),(1,28),(3,43)} (mod(-,57)) U Ry
{(0,0),(1,52),(3,45)} (mod(-,57)) U R, 7
{(0,0),(1,47),(3,22)} (mod(-,57)) U R, ¢
{(0,0),(1,22),(3,49)} (mod(-,57)) U R,
{(0,0),(1,16),(3,10)} (mod(-,57)) U Ra.10
{(0,0),(1,34),(3,42)} (mod(-,57)) U Ra.11
{(0,0),(1,49),(3,14)} (mod(-,57)) U Ra.1»
{(0,0),(1,36),(3,50)} (mod(-,57)) U Ry.13
{(0,0),(1,18),(3,29)} (mod(-,57)) U Ry.14
{(070)7(1733)7(317)} (mOd(-,S?)) % R2,15
{(0,0),(1,54),(3,2)} (mod(-,57)) v Rz .16
{(0,0),(1,3),(3,16)} (mod(-,57)) v Rz17
{(0,0),(1,35),(3,53)} (mod(-,57)) U Ry.18
{(0,0),(1,15),(3,32)} (mod(-,57)) U Rz.19
{(0!0)!(1’39)!(3’1)} (mOd('157)) o R2,20
{(0!0)1(1!7)’(3156)} (mOd(_157)) o R2,21
{(0,0),(1,31),(3,37)} (mod(-,57)) U Ry2,
{(0,0),(1,30),(3,31)} (mod(-,57)) U Ry23
{(0,0),(1,43),(3,24)} (mod(-,57)) U Ry24



{(0,0),(2,32),(3,55)} (mod(-,57)) U Ry
{(0,0),(2,51),(3,48)} (mod(-,57)) U Ry,
{(0,0),(2,27),(3,19)} (mod(-,57)) U Ry 3
{(0’0)1(2125)1(3!4)} (mOd(_!57)) o R1,14
{(0,0),(2,41),(3,52)} (mod(-,57)) U Ry5
{(0,0),(2,19),(3,34)} (mod(-,57)) U Ry
{(0,0),(2,28),(3,47)} (mod(-,57)) U Ry 7
{(0,0),(2,17),(3,8)} (mod(-,57)) U Ry
{(0,0),(2,34),(3,12)} (mod(-,57)) U Ry ¢
{(0,0),(2,30),(3,17)} (mod(-,57)) U Ry.10
{(0,0),(2,42),(3,25)} (mod(-,57)) U Ry .11
{(0,0),(2,54),(3,27)} (mod(-,57)) U Ry 12
{(0,0),(2,29),(3,38)} (mod(-,57)) U Ry 13
{(0’0)’(216)1(3135)} (mOd('157)) o Rl,14
{(0,0),(2,15),(3,33)} (mod(-,57)) U Ry 15
{(0,0),(2,35),(3,15)} (mod(-,57)) U Ry1s
{(0,0),(2,56),(3,40)} (mod(-,57)) U Ry 17
{(O!O)!(217)1(3128)} (mOd('157)) o R1,18
{(0,0),(2,13),(3,41)} (mod(-,57)) U Ry19
{(070)7(279)7(375)} (mOd(-157)) o Rl,ZO
{(0,0),(2,50),(3,26)} (mod(-,57)) U Ry
{(0,0),(2,24),(3,46)} (mod(-,57)) U Ry 2
{(0,0),(2,16),(3,30)} (mod(-,57)) U Ry 23
{(0,0),(2,26),(3,11)} (mod(-,57)) U Ry 24

{(1,0),(2,16),(3,36)} (mod(-,57)) U Ro 1
{(1,0),(2,9),(3,35)} (mod(-,57)) U Ry
{(1,0),(2,48),(3,16)} (mod(-,57)) U Ry 3
{(1,0),(2,34),(3,24)} (mod(-,57)) U Ro4
{(1,0),(2,38),(3,20)} (mod(-,57)) U Ro5s
{(1,0),(2,20),(3,23)} (mod(-,57)) U Rog
{(1,0),(2,50),(3,25)} (mod(-,57)) U Ry 7
{(1,0),(2,13),(3,56)} (mod(-,57)) U Rog
{(1,0),(2,54),(3,47)} (mod(-,57)) U Rog
{(1,0),(2,25),(3,37)} (mod(-,57)) U Ro 10
{(1,0),(2,24),(3,40)} (mod(-,57)) U Ro11
{(1,0),(2,43),(3,10)} (mod(-,57)) U Ro 12
{(1,0),(2,41),(3,29)} (mod(-,57)) U Ro 13
{(1’0)’(218)1(3121)} (mOd('157)) o R0,14
{(1,0),(2,45),(3,52)} (mod(-,57)) U Ro s
{(1,0),(2,40),(3,44)} (mod(-,57)) U Ro 16
{(1,0),(2,17),(3,34)} (mod(-,57)) U Ro 17
{(170)1(215)1(3139)} (mOd('157)) o RO,18
{(1,0),(2,44),(3,33)} (mod(-,57)) U Ro 19
{(1,0),(2,3),(3,41)} (mod(-,57)) v Ro .20
{(1,0),(2,35),(3,43)} (mod(-,57)) U Ro.21
{(1,0),(2,36),(3,46)} (mod(-,57)) U Ro 22
{(1’0)1(2137)1(317)} (mOd(_!57)) o R0,23
{(1’0)1(2111)1(3142)} (mOd(_157)) o R0,24.



3 3
The last 4 parallel classes of triples are given by | JR, 5, [ JR; 2. [ JRi» and [ R -

3 3
i=0 i=0 i=0 i=0

Example A.15 A uniform {2, 4}- LRGDD, of type 2° with r, =5 and r, =5,
G ={{1, 2},{3.4},{5,6},{7,8},{9,10},{11,12}}, each row forms a uniform parallel class:
(511;0),(410;0),(39;0),(26;0),(712;0), (1 8; 1),
(45;1),(812;0),(610;1),(111;0),(79;1),(23;0),
(68;1),(911;0),(24;1),(710;1),(15;0),(312;1),
(38;0),(1011;0),(15;1),(412;0),(29;0),(67; 1),
(510;1),(111;1),(46;1),(23;1),(712;1),(89; 1),
(16912;111000),(24711;000000),(35810;111000),
(25812;101101),(36911;010101),(14710;011110),
(281011;101101),(45912;001011),(1367;100110),
(2579;011110),(46811;001011),(131012;000000),
(1489;100110),(261012;110011),(35711;001011).

With Theorem 2.1 we obtain a URD ({2, 4}; 24) with r, =5.

Example A.16 A uniform {3, 5}- LRGDD, of type 3° with r, =38 and r, = 2,
G ={{1,2,3}{4,5,6},{7,8,9},{10,11,12},{13,14,15}}; each row forms a uniform parallel

class:

(11113;451),(3 6 9;165), (4 712;033),(21014;623), (5 815;414),
(2915,601),(1 712:440), (5 814;660), (3 611;601), (41013;403),
(3611;242),(91015;363), (2 812;132), (1 414;253),(5 713;110),
(5 710;535), (3 613;326), (4 814;242), (2 911;535), (112 15,54 6),
(2 715;033),(1 511;022), (41213;110), (6 910;23 1), (3 814;264),
(3 715;330),(2 510;524), (91113;436), (6 812;264), (1 414;645),
(3612;011),(91013;524), (2 511;326), (4 815:550), (1 714;:000),
(21113;033),(81214;656),(3 4 9:403), (1L 5 7;612),(61015;205),
(3815;341),(41114;304),(1 610;546), (2 712;451), (5 913;205),
(1 813;440),(3 4 7:242),(2 612;502),(91014;216), (51115;326),
(2 4 7;315),(5 810:363), (1 613;315),(31214;524),(91115;033),
(3615,403),(1 714;216), (2 810;055),(41113:165), (5 912;132),
(3612;535),(5 913;660), (2 714;363),(41015:502), (1 811;264),
(2 913;414),(3 512;341),(71115,154), (1 4 8;561), (610 14; 04 4),
(4 710;106),(3 5 8;000),(21215;110),(91113;110), (1 614;022),
(1615,132),(2 4 9:502),(71013;440), (5 812;253),(31114;612),
(4 912;546),(71114;656), (2 815;242), (3 513;205), (1 610;425),
(6 914;403),(1 411:106), (2 515,06 6), (8 1213;535), (3 710;121),
(31214;253),(6 815;513),(1 911:612), (2 513;623), (4 710;660),
(91214:440),(2 613;143),(3 810;154), (1 511;330), (4 715;414),
(71213;231),(21014;440),(1 4 9;000), (6 811;645), (3 515;154),
(3714;502),(4 911;403),(51215;634),(11013:561),(2 6 8;634),
(2811;462),(6 914;315),(11215;121), (5 710;352), (3 413;612),
(3712;205),(2 4 9:121), (1 815;315),(61013;425),(51114;121),
(3 913;546),(4 810:330), (2 515;425),(11214;231),(6 711;205),
(51214;055), (2 711;253), (6 813;011), (11015;106), (3 4 9;546),
(6 714;561),(3 5 9;513), (41215;242), (1 810;56 1), (211 13; 46 2),
(159,110),(31015110),(4 814;011),(61213;403),(2 711;612),
(31013:066), (6 711;154), (4 815;436), (1 912;403), (2 514;23 1),
(2 414;216),(6 713;645),(31115,165), (5 810;106), (1 912;56 1),
(51114;535),(1 6 8;601),(3 713;656), (2 412;:645), (910 15;60 1),
(1813;132),(3 411;055),(51215;403),(2 6 9;330), (710 14; 34 1),
(11013;022),(3 812;561), (41115:220), (2 5 7;154), (6 914;656),
(6 712;436),(1 5 9;524),(41115;462), (21014;352), (3 813;634),
(1 510;231),(3 715:022), (2 413;403),(91214;502), (6 811;363),
(81114;033),(5 713;022),(2 612;220), (3 410;132), (1 915;352),
(51213:242),(6 715,066), (1 414;462), (2 810;502), (3 911;326),
(91215;055), (2 614;403), (3 410;341),(81113;154),(1 5 7;436),
(16711152556334011),(2 4 81213;0665665066),(3 5 91014;4264520425),
(3581114;6433544660),(1 4 71213;3630304414),(26 91015:0115115044).

14



Example A.17 A uniform {3, 5}- LRGDD, of type 3° with r, =36 and r, = 3,
G ={{1,2,3}{4,5,6},{7,8,9},{10,11,12},{13,14,15}}; each row forms a uniform parallel

class:

(1 515,634),(6 812:304), (2 710;264),(91113;132), (3 414;154),
(61014;231),(91213;326),(1 715011),(3 5 8;403),(2 411;403),
(41013;304), (1 712;451),(21115;436), (6 914;623),(3 5 8;352),
(4 713;220),(1 511;022), (21214;462), (6 815;242), (3 910;546),
(1912;440),(3 414;502), (5 811;132), (2 613;304), (71015;60 1),
(1715;326),(25 9;601),(61113;106),(81014;535),(3 412;645),
(4 715;304),(1 610:363), (21214;231), (5 911;264), (3 813;425),
(3815,656), (1 411:330), (61214;253), (2 713;623), (5 910;502),
(1 711;550),(91014;363),(3 613:033), (2 515,54 6), (4 812;220),
(3412;216),(6 913:121),(71014;106), (2 511;011), (1 815;451),
(1614;451),(2 4 8,216),(3 510;066), (712 15;033), (911 13;60 1),
(2 915;352),(3 612;535), (4 710;143), (1 513:451), (81114;304),
(6 711;502), (1 513;143), (3 415;326), (2 810;220), (912 14; 52 4),
(2 814;425),(51113;044),(3 4 7,066), (1 912:022), (610 15; 00 0),
(71114;132),(3 915;216), (2 512;304), (L 410;055), (6 813;612),
(6 811;561),(31013;143),(5 915:315), (2 712;165), (1 414;231),
(367,242),(21114;216), (1 910;231), (4 813;154), (51215;022),
(3915;330),(1 514:216),(81213;110), (4 710;425), (2 611;253),
(259414),(1810;022),(31113;315),(41215;044), (6 714;645),
(71213;242),(3 5 8;634),(21115;601), (4 910;304), (1 614;000),
(2 415;612),(51214;220),(1 6 9;132),(81113:033),(3 710;550),
(3711;165),(51014;414), (6 815,033),(11213;315),(2 4 9;341),
(11114;440),(3 5 7;502),(41013;132), (2 812;612), (6 915;56 1),
(5 712;363),(31113;550), (1 815:304), (2 610;546), (4 914;660),
(81014;110),(6 912;341),(2 5 7;106),(31115;000), (1 413;56 1),
(3611;425),(2 713:561), (11014;462), (5 815;535), (4 912;414),
(4 912;546),(2 614:106), (11015;066), (5 711;04 4), (3 813;106),
(2512;253),(6 711;143),(81015;403), (3 914;:121), (1 413;436),
(2 414;055),(71115;623), (1 812;513), (5 913;055), (3 610;121),
(147;,660),(3510;132),(2 913;546),(81114;425),(61215;121),
(51015;352),(2 4 8;535), (1 911;513), (3 714:216), (612 13;36 3),
(51013;106), (41215;315),(3 911;440),(2 6 8;601), (1 714;121),
(5714;502), (4 810:363), (1 611;502), (2 913;634), (31215;660),
(51115;502),(31214;535),(1 6 8:264), (2 910;205), (4 713;546),
(21013;315),(5 914;634), (41115;154), (1 812;106),(3 6 7,63 4),
(5 714;154),(1 6 9;660), (21015;165), (4 811:066), (312 13;264),
(3491114;4614240253),(26 71215,4432065656), (L 5 81013;3212656601),
(3691015;3004441044),(1571213;5260412451),(2 4 81114;1534423561),
(2671013;0355355220), (1 4 91115;1164053535),(3 5 81214:2206054546).

Example A.18 A uniform {3, 5}- LRGDD, of type 3° with r, =34 and r, =4,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12},{13, 14,15}}; each row forms a uniform parallel

class:

(1 513;436),(3 811;231),(6 910;601),(21215:165), (4 714;121),
(71215;656), (41113;535), (2 910;623), (1 514;304),(3 6 8;645),
(359;414),(4 711;304),(61015;612), (21213;414), (1 814:656),
(34 9,055),(61014;546), (11113:110), (2 815;623), (5 712;044),
(4914;341),(2 715:231), (1 612;044),(31113;451), (5 810;044),
(31114;154),(5 913;304), (4 812;513), (2 710;110), (1 615;623),
(368011),(11015205), (2 713;634),(41214;660), (5 911;220),
(51215;513),(1 6 8,546), (2 410;055), (3 713;011), (911 14;425),
(61113;462),(3 5 7;513),(4 914;106), (21015;341), (1 812;110),
(34 7,660),(51014;205),(21215;000), (1 6 9;143), (811 13;546),
(3912;253),(2 614;253), (1 713;066), (51115:502), (4 810;220),
(3 410;341),(6 912;216), (71114;121), (1 815:231),(2 513;352),
(91115;645),(2 6 8:143),(5 710;612), (31213;363), (1L 414;645),
(81013;154),(2 514;561),(3 6 7:326), (1 412;205), (911 15;23 1),
(61014;414),(5 911;513),(2 415:216), (1 712;363), (3 813;546),
(26 9,634),(3413;502), (5 712;220), (11115;066), (810 14;341),
(2 48,330),(31014;242),(6 712;165),(91115;550), (1 513;645),
(91213;216),(2 5 8;216), (1 411;044),(71015:623), (3 614;110),
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(36 7;440),(21113;264), (4 910;645), (1 515;513), (812 14; 45 1),
(6 715;550), (31214;205), (1 910;656), (2 411;436), (5 813; 143),
(2711;440),(3 415;121),(81214;634), (1 5 9;011),(61013;205),
(3412;414),(91013;462),(5 715;524), (1 611;363), (2 814;23 1),
(41215;231),(2 710;561), (1 914;033), (3 611;561), (5 813;23 1),
(3 413;220),(6 912;055), (81115;253), (1 710;513), (2 514;143),
(11013;326), (6 815;440), (2 911;011), (3 512;660), (4 714;414),
(6 713;315), (1 812;352), (5 914;055), (31015,106), (2 411;502),
(4 815;656),(71213;231), (2 611;066), (3 510;106), (1 914; 26 4),
(1 714;216),(61213;330), (3 915;436), (2 510;000), (4 811;414),
(61015;304), (3 811;656), (1 512;121), (4 713;242), (2 914;220),
(31214;033),(2 913;425), (1 615;242), (4 711;535), (5 810;535),
(1 511;253),(3 910;660), (71214;106), (6 813;022), (2 415; 15 4),
(5 915;660), (2 812;561),(1 4 7;546), (61113;253), (31014;363),
(1 710;165), (4 815;304), (2 512;436), (3 913;330), (611 14; 06 6),
(3 715;546), (2 6 9;451), (41014;330), (51213;315), (1 811;033),
(2 681214;5050202502),(3 5 71115:2326104634),(1 4 91013; 1500466 220),
(1491215;3335002022),(3581114:3002446022),(2 6 71013:3040414403),
(2571114;6351462253),(1 4 81013;4545101601),(3 6 91215:2041526414),
(2491213:6124235132),(1 6 71114;4622255330),(3 5 81015,0355355220).

Example A.19 A uniform {3, 5}- LRGDD, of type 3° with r, =32 and r, =5,
G ={{1,2,3}{4,5,6},{7,8,9},{10,11,12},{13,14,15}}; each row forms a uniform parallel

class:

(3914;612),(81215:634), (51113;546), (247;623), (1610; 15 4),
(6815:524),(31114:330),(4910;414),(2713;414),(1512;106),
(61014;524),(2415:524),(5911;561),(3812;363), (17 13;066),
(249:440),(6711;044),(3813;425),(11215;205), (510 14; 3 3 0),
(4710;143),(2615;315),(3912;143),(51113;165), (1814;231),
(1612;414),(91013;612), (2711;326),(3414:546), (5815,601),

(1410;330), (31115;634), (6914;645),(71213;110), (258;143),
(2910;341),(3415;601), (6711;462),(51214;:205),(1813;601),
(41013;253),(268;451), (L714;546),(5911;:000), (312 15; 3 26),
(6714;110),(91213:634),(1510;440),(3415;165), (2811;315),
(4713;535),(21014:513),(1512;033),(368:462), (911 15; 44 0),
(81014;425),(1715:330),(269;612),(3411;022), (51213;50 2),
(21014;022),(5915;623), (1613;330),(4711;000), (3812;220),
(4814;550),(71015;546), (2612;132),(1913;044), (3511;513),
(6914;436),(3710;330), (41215,601),(1811;066), (2513;363),
(81214;242),(249;066), (6711;601),(3513;601), (11015;612),
(21014;601),(368;304), (11113;550),(5715;011), (4912;205),
(31113;462),(2912:242),(5714;524),(1610;000), (4815;02 2),
(41015;535),(357;121), (21113;451), (68 14;363), (19 12; 6 6 0),

(4913;106), (51214;044), (27 15;535),(1810;513), (3611;25 3),
(3914;220),(1615;561), (2512;414),(4811;451),(71013;121),
(3615;110),(1713;623),(21114;645),(5910;143), (4812;315),
(369;033),(1411;216),(71214:326), (81015;000), (25 13;502),

(3710;066), (91115;561), (258;660),(61213:656), (1414; 154),
(61214;550),(258;205),(3910;055), (41113;143), (17 15;14 3),
(6712;315),(3810;106), (2913;535), (41115;462), (1514;56 1),
(5910;220),(81114:451), (147;524),(3613;634), (212 15;000),
(61013;634),(158;341),(91115;253),(2712;154), (34 14;45 1),
(2411;253),(6712;502), (5813;253),(31015:451), (1914; 12 1),
(5715;462),(21114;066), (4810;165),(3913:550), (1612;253),
(6915;132),(2414;132),(3510;425),(1711;425),(81213;143),
(61013;315),(357;363),(81114;363),(21215;242),(149;425),
(1481013;6121232106),(3591215;0414414403),(2671114;5035250352),
(3471213;2101656601),(1591114;2541326634),(2681015;2136614253),
(1581115;6332443066),(2691013;0022022220),(3471214;3556223011),
(1691115,6405516315),(2481213;3264631425),(3571014;2410265436),
(3681113;5504026264),(2571015;0615615264), (1491214;0340340143).

Example A.20 A uniform {3, 4}- LRGDD, of type 3* with r, =15 and r, =2,
G ={{1,2,3}{4,5,6}{7,8,9},{10,11,12}}; each row forms a uniform parallel class:
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(247,022),(3512:121),(6 911:011), (1 810;301),
(2 512;000), (1 811;103),(3 6 9:103), (4 710;323),
(2411:110),(3 5 9:330), (6 810;103), (1 712;220),
(2 510;220),(3 911;110), (4 812;033),(1 6 7;033),
(2912:312), (1 410;231),(3 6 8;330),(5 711;323),
(1510;011),(2 6 8,213),(3 712:132), (4 911;033),
(149,323),(2511:121),(3 710:022), (6 812;220),
(2811;301),(3 4 7:330),(5 912:121), (1 610;323),
(2 611:330),(1 5 7;202),(3 910;231), (4 812;202),
(3411;132),(258;301),(6 710:121), (1 912;033),
(2 710:000), (1 58;:103),(3 611;202), (4 912;220),
(358;022),(1412,011),(6 711:231), (2 910;132),
(2812;231),(1 6 9,231),(3 410:000), (5 711;132),
(3612:000),(2 4 9:301),(1 711;110),(5 810;022),
(247,231),(1612,103),(3 811:022), (5 910;330),
(15911:313202),(2 6 712;112011),(3 4 810;211330),
(14811;122110),(2 6 910;021213),(35 712;221033).

Example A.21 A uniform {3, 4}- LRGDD, of type 3* with r, =12 and r, =4,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}, each row forms a uniform parallel class:
(1612;213),(2811;301),(5710;312),(349;132),
(1412;000),(358;103),(6 710;301),(2 911;022),
(3811;103),(2510;202),(6 912;121),(1 4 7;110),

(6 911;323),(1 410;301),(2 58;022),(3 712;033),

(6 811;202),(2 4 9;220),(1 510;110),(3 712;121),
(148;220),(3712;202),(2610;121),(5911;110),

(26 7,231),(3411;312),(5912;202),(1 810;323),
(1912;220),(4 710;220),(3 6 8;330),(2 511;110),

(2 612;330),(4 810;132),(3509;220),(1 711;231),

(2 810;110),(4 711;330),(3612;011),(1 59;213),

(4 812;213),(26 7;,022),(3511;022),(1 910;330),
(3411;231),(167;330),(2910;132),(5812;011),
(15711;302132),(24912;032323),(36810;123121),
(36910;201231),(24711;303103),(15812;013132),
(24812;100330),(35710;332033),(16911;001011),
(34910;010103),(25712;311220),(16811;100330).

Example A.22 A uniform {3, 4}- LRGDD, of type 3* with r,=9 and r, =6,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}, each row forms a uniform parallel class:
(247,132),(3911;011),(1 510;312),(6 812;202),
(1812;231),(6 711;121),(3 410;202),(25 9;220),
(5811;301),(2 710;011),(1 612;121),(3 49;121),

(2 811;323),(3512;312),(4910;231),(1 6 7,202),

(6 911;103),(1 57;213),(2 412;231),(3 810;110),

(4 712;000),(3511;103),(2 6 8;121),(1 910;033),

(2 610;231),(4 812;220),(3 711;033),(1 5 9;033),
(1712;312),(2 611;033),(5910;110),(3 4 8,033),
(5710;202),(2 912;000),(1 411;330),(3 6 8,000),
(36712;210323),(25810;302132),(1 4911;211330),
(25912;131202),(1 4811;002022),(36 710;332033),



(15812:;110033),(3 6910;113022),(2 4 711;320312),
(16810:030301),(25711;011110),(3 4 912;332033),
(35712;223011),(1 6 911;320312),(2 4 810;010103),
(26912:312231),(35811;022220), (1L 4 710;122110).

Example A.23 A uniform {3, 4}- LRGDD, of type 3* with r, =6 and r, =8,

G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}; each row forms a uniform parallel class:
(3811;213),(4 910;011),(1 57;231),(2 612;132),
(348301),(5912;231),(1 611;301),(2 710;022),

(3412;110),(6 711;000),(2 5 9;231), (1 810;132),

(1712;202),(2 6 9;213),(5 810;110),(3 411;000),
(3911;323),(2510;000),(1 4 7;103),(6 812;033),

(2 912;022),(3 6 8011),(4 711;121),(1 510;103),

(16810;101301),(35912;222000), (2 4 711;132213),
(36910:113022),(2 4 712;221033),(15811;031312),
(26710;011110),(35812;330011), (1L 4 911;322330),
(34910:200220),(15712;311220),(2 6 811;311220),
(14812:022220),(3 6 710;201231),(25 911;323301),
(36712:323301),(1 4910;232103),(25 811;130231),
(16912;203213),(35711;113022),(2 4 810;003033),
(16911:013132),(35710;032323),(2 4 812;320312).

Example A.24 A uniform {3, 4}-LRGDD,, of type 3* with r, =18 and r, =24,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}; each row forms a uniform parallel class:
(5912:408),(3611;5105),(147;770),(2810;451),
(3412;419),(267;1057),(1810;132),(5911;6410),
(5712;1156),(1411;914),(268;088),(3910;1167),
(2610;473),(3812;4106),(4911;5116),(157;286),
(4912;066),(1811;1068),(257;462),(3610;1101),
(4810;738),(159;561),(2712;121),(3611;3211),
(2711;01010),(5810;363),(1412;10911),(369;804),
(4711;671),(359;1189),(1610;792),(2812;10100),
(1512;9101),(3710;529),(249;848),(6811;572),
(2511;10111),(1912;374),(347;1002),(6810;1011),
(148;286),(2711;749),(6910;1145), (3512; 011 11),
(2612;859),(348;8113),(5710;947),(1911;484),
(3912;187),(258;9710),(1410;352),(6711;286),
(269;3009),(5811;253),(3712;408),(1410;826),
(2511;198),(348;958),(6912;055), (1710;10810),
(3511;5310),(2910;936),(168;3009),(4712;484),
(159;473),(3811;617),(6710;396),(2412;705),
(4812;132),(367;4210),(1911;077),(2510; 86 10),
(16911;1014363),(24810;300990),(35712;835792),
(14711;01131134),(26812;75610111),(35910;3542111),
(15711;702572),(24812;914473),(36910;933660),
(26712;5974210),(14910;5910451),(35811;61084210),
(16911;089891),(34712;183727),(25810;11118099),
(15712;125143),(24911;108810100),(36810;03103107),
(15711;86510911),(26812;2987611),(34910;748914),
(15910;11111022),(24811;42110911),(36712;192815),
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(25911;0767611),(34710;51095411), (16812;5914 8 4),
(15710;6911352),(26812;9316410), (34911;696309),
(25710;7112473),(14912;6561101), (36811;799220),
(24910;02102108),(16712;210111011),(35811;285639),
(25912;21098711),(16710;934671), (34811;21711586),
(35910;925583), (16812;4411077),(24711;640106 8),
(24711;1103925),(16910;81072119), (35812; 107496 9),
(35912;7691123),(26710;6311958), (14811;1111001 1),
(25810;56411110),(34912;3107749),(16711;11411507),
(15810;3261134),(36712;666000),(24911;1157682),
(16912;124132),(34810;027275),(25711;6258113),
(26911;1162738),(34710;11711804),(15812;073738),
(24710;581385),(15812;10385105), (36911;2705105),
(26910;111910810),(35811;404804), (14712;45211009),
(16811;65101145),(35710;111000), (24912;233110),
(36711;101111110),(25912;311110810),(14810;1605116).

Example A.25 A uniform {3, 4}-LRGDD, of type 3* with r,=12 and r, =16,
G ={{1,2,3},{4,5,6},{7,8,9},{10,11,12}}; each row forms a uniform parallel class:
(4911;712),(3612;525),(2810;330),(157;352),
(1512;550),(4810;415),(367;723),(2911;316),
(258;220),(3410;613),(6711;462),(1912;220),
(2812;572),(1611;220),(4910;657),(357;,077),
(3810;033),(4711;374),(2512;033),(169;635),
(5711;646),(2910;440),(168;077),(3412;055),
(5910:404),(1611;404),(3712;561),(248;613),
(2511;770),(6810;514),(349;525),(1712;437),
(5712;022),(2411;055),(369;671),(1810;316),
(5912;547),(2610;756),(3711;330),(148;121),
(3510;107),(6812;635),(249;363),(1711;613),
(3911;374),(6812;000),(1410;657),(257;404),
(26810;146352),(15911;607217),(34712;311660),
(25911;100770),(34812;170671),(16710;100770),
(14811;306536),(25710;672143),(36912;004044),
(26710;010107),(15912;147363),(34811;216745),
(14812;440044),(35710;502352),(26911;214723),
(26712;664066),(14910;016165),(35811;245231),
(25912;556011),(36811;124132),(14710;773044),
(26911:;423671),(34710;464206),(15812;754657),
(36910;256341),(24711;232107),(15812;261473),
(35811;432767),(16710;712231),(24912;771022),
(36912;463275),(25810;301561),(14711;523561),
(35711;741525),(14910;264426),(26812;375426),
(24811;466220),(16712;536613),(35910;647613),
(34912;717206),(26710;527525),(15811;015154),
(36811;350253),(24712;152415),(15910;457132),
(35810;365327),(24712;540734),(16911;374415).





