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1. Introduction

- In this paper, a set of tables is presented surveying existence and nonexistence
results for t-designs of small order having no repeated blocks. This introduction is a
guide to understanding the tables. Our intent is to be comprehensive, and hence we
include every admissible parameter situations on at most thirty elements. ‘

First, we give some basic definitions. A t-(v,k,A) design, or éimpiy t-design of
order v, blocksize & and indez \ is a pair (V.B). Vis a set of v elements. and B is a
collection of k-subsets of V called blocks. Every t-subset appears in precisely A\ of the
blocks. When 8 contains no repeated blocks. the f-design is simple. We are concerned
here only with simple t-designs. ’

One trivial t-design is obtained by taking B to be all of the k-subsets of V', This
is the complete design, and it has index ) = Anay = ; - : . A second triviai design is
the empty design having 8 = 7 and X =0, Now when k m v or £ = &, the only sim-
ple t-designs are eijther empty or complete. Hence, nontrivial t-designs have
0 <M<y and t <k < v. We further require that ¢ > 2,

Given integers ¢, v, k and X, the existence of a i-(v.k..\) design necessitates that
the following divisibility conditions hold :

By . . N
[t_:.JI)\[:_:.J for img, ... .t —1. (l}
A parameter set t-(v.k.\) is admisaible if it satisfies (1). )

We can limit the number of parameter sets further by making two simple observa.
tions. First, the complement of a t-{v.k.X) design is a t-{e kN, — M) design: hence
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we need only consider cases when A & Amey/?. Second, complementing each block of B
-1
(with respect to V) from a (-(v.k. A} design. we obtain s t-{v.r — kX v /f }

design and hence we need only consider kE<v/2

Our tables include every admissible parameter set with 2 <t <k Sv/2 v <30
and 0 <€\ € 2,72 In each case that is settled, we report the existence or nonex-
istence of such a design, along with a reference or explanation.

2. Existence

We introduce first an outline of the techniques used to establish existence. Every
t-{v ,k.2) design (V.B) is also a (t —1)design with- parameters {t = 1%
(vh My —t + 1)k —t + 1)), For a fixed element z €V, we can partition B into
two seis, those blocks B, containing z and those blocks B, not containing z. It is
easily verified that (V\{z}.B,) is a {t — 1){r = L.k My — k)/Tk — ¢ + 1)} design: this
is termed the residual design of (V.8). Moreover, removing z from each block of 84
to form B yields a (t - I}{v — 1.k — 1,A) design (V\{z}.B]) called the derived
design of (V.B). The design (V.B) is the eztension of (V\{z}.BJ). Alitop [Alltop75]
has shown that a t-(2k + 1.k.\) design bas an extension to & {t + 1}(2k + 2,k + 1)
design if ¢ is even, or if ¢ is odd and X\ = Ap /2. When (f — 1)}-designs exist with the
correct parameters to be the derived and residual designs of a t-(v,k.A) design, one can
combine them to form a simple {t — 1{v.e (v = ¢ + 1)k —t + 1)) design (this is
not in general a t-design, however). We can apply this observation to known ¢-designs
to produce further f-designs. We call this observation "‘note {1)" in the tables. Van
Trung [vanTrung86| presents & more general formulation which is equivalent.

Van Trung [vanTrung86! also observes that the complement of a t-(2k + L.k M)
design is 8 t-(2k + LkA(k + 1)k + 1 —t)) design, and hence they can be combined
by the observations above to form a ¢-(2k + 2.k + LAM2k + 2 =)k + 1 = t))
design. We call this “note {2)" in the tables, .

There is a second notion of derived and residual designs. Let {V.B} be a sym-
metric  2-design (i.e., [V]=[B8]) Fix a block b €B and define
By=(bnb":5 €B\[6 )} and B, = {8\6": 6 €B\{6"}}. Then (5".B,)and (v\s".8,)
are the derived and residual designs of (1 .B). respectively. If (V.B) is a 2{vk N
design, the derived design is & 2-{k. M.\ — 1) design and the residual design -is a
2-(v = k& — 2} design. The derived design may be trivial {for example. when
A = 1), Hall [Hall54] showed that if a design exists with parameters 2-(v — k. k — X))
and » €{1.2}, this design is the residual desmn of some 2-(v.k.\). We call this result

“note (4)" in the tables.

Another useful tool in establishing existence is the foliowing lemma of Ganter. ‘
Pelikdn and Teirfinck |Ganter77].

Permutation Lemma. If a t={(v.k,\) design (X.B) exista, then it can be chosen to
be disjoint from P, a given collection of k-subsets of X. when

v > B P Ny — k).

With the exception of this last lemma. ell of the techniques reviewed here apply to
specific values of M. It is readily apparent. however, that while t. v and k£ are all
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severely constrained by our restrietion to v < 30, the range of possible indices remains
very large indeed. We are therefore interésted in methods which settle all {or most)
values of X in a single construction. We review one such method next,

For given parameters t, v and k. denote by Apn the smallest positive integer X
satisfying the divisibility conditions. It is easy to verify that if a ¢-(v.k.%) design exists.
Amm | A A (£.k,v)-partition with index vector (M. .. hy) is 2 v-set X together with

a partition of all ;; k-subsets on X' into classes {8,.....8,} so that (X.B,}is a

t-(vik.;) design. IT Ny =y m -« m X, the (t.k.v}-partition is uniform. If we
further require that A, = M., the partition is a (t.k,v}large ael. Observe that the
existence of a {t,k,v}iarge set establishes the existence of designs for all admissible
parameter sets t-(v,k,7) (that is, for all admissible \ values for the fixed parameters ¢,
k and v). Since the existence of a (t.k,v)klarge set is a particularly elegant method for
setiling many existence questions, in the Existence column, we report on the existence
or (proved) nonexistence of a {¢.k,v}large set by writing LS or NLS respectively.

Often the explanation or reference we give is not the first reference; typically we
choose a reference giving the strongest or most general resuit,

3. Nonexistence

Next we turn to authorities for nonexistence results. The main base observation
is Fisher's inequality : |8]> V| is necessary for a 2-design {V.B) 1o exist [Fisher40).
Ray-Chaudhuri and Wilson [Ray-Chaudhuri75] geperalized this to prove that for a
t-(v.k.x} design (V.B) with even ¢ 1o exist, we require |8 | > t;‘) .

Naturally, we can also use the relations discussed eariier 1o establish nonexistence
as well. Il a design does not exist, the extension of that design does not exist. Simi-
larly, if the required residual of a design does not exist, the design does not exist.
These eliminate a number of parameter sets.

A classic nonexistence result for symmetric 2-designs is also useful. If a symmetric
2-{v.n + A} design exists, then n must be a square if v is even: if v is odd,
2 = nz? + (=1} = M 2y® must have a solution in integers z. y and z not all zero.
See [Chowla50]. We refer to this as "note (3)" in the tables.

Finally, nonexistence for many parameter sets has been established in various
references; these are cited in the tables.

4. Supplement

After the tables. we provide a quick summary of known infinite families of simple
t-designs for t 2> 4. We siso provide a table of known eract enumerations for simple
t-designs. In many furtber cases, lower bounds on the number of solutions are avall-
able; see the tables of Mathon and Rosa [Mathon85] for the case when repeated blocks
are permitted,

Disclaimer

While every effort has been made to make these tables accurate and complete, in
a tabulation of this size it would be paive to think that no errors have crept in. Please
report any omissions or errors to one of the authors.
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Furthermore, we do not suggest that simply because a case remains open in the
tables, it is by definition interesting. Millions of open cases remain!
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i—{v, &, 1)) Existence Remarks
2-{8.3.2) Yes LS | Bhattacharyadd,
2-{7.34), 1€8<3 Yes | NLS | [Cayley50!
2-(8.4.34), 102 Yes 3{B.4.4) a8 » 2-design
2-(9.3.8). 150 <2 Yes LS | iKirkman50]
2-(9,4,3¢), 1<a <2 Yes Derived design of 3-(10.5.3¢)
2.{10.3.22), 1<a <2 Yes LS | TeirlinckTs.
2-{10.4.3] Yes “'Fisherd3,
2-{10.4.2a}, 2€2 <7 Yes Derived design of 3-(£1,5.2s)
2-(10.5.42), ISe<T Yes "Brouwer68,
T(11.33) Yes | LS .| Deriwed design of 2{124.3)
2-(11.4.8s), 1< <3 Yes LS | i{Cheest)
2-(1152s), 1<e <2t . Yes . Brouwer8§;
2{12.3.22), 1452 Yes -| LS | ‘Schreiberrs.
2-{12.4,3¢), 1507 Yes Brouwerss' .
3-(12.5.208). I<s <3 Tes Derived design of 3-{13.6,20s)
2-(12.6.54), 12 <21 Yes 3{12.8.20) as a 2-design
2{13,3.¢), 10 <5 Yes LS | Denniston74;
2-(13.4.4), 15427 Yes | LS | [Chouinardss!
2-(13.5.54), 1<e <18 Yes Derived design of 3-{14,6,5¢)
2-(13,8.5¢), 1o M3 Yes BrouwerB86!
2:(14.3.8) Yes LS [ Hanani?s)
214400, 15255 Yes | LS | See note (1) with 2:(13,3,¢) and 2-{13.4.52)
2.{14.5.204), 129 <5 Yes Derived design of 3-(15,8,200 )
2{13.6,154}, 1<s <16 Yes Derived design of 3-115,7,15¢)
2-(14,7 84}, 1<s <68 Yes ‘Brouwers8|
2-(15.3.0), 1<s <8 Yes LS | iDenniston74]
2-(15,4.80), 1<a<B Yea Deerived design of 3(16,5,84)
241553 No See note (4) with 2-(22.7 3]
2-(15.5.28), 7<a <71 Yes Derived design of 3-{18,6,2¢)
2-{158.5¢), {<a <) Yes Iﬁronwersa|
2-(15,7 32}, I1<eS214 Yes TBrouwerst]
216321}, 1<e<3 Yes | LS | Schreiberid]
2-(18.4.0}, 15¢ 52 Yes Derived design of 3-(17,5.¢)
2(18,4,3} Yes Kramer?8|
2{18.4,4), 4<a<d5 Yes Derived design of 3-(17,5,¢)
2-(16,5,4¢), 1<a <45 Yes ‘Derived design of 3-(17,0.4¢)
2-(18.8.1) No Violates Fisher's mequality
2-(16,8,2) Yes {Husin45]
2-(16,8.3) Yes Residual of 5-(25,8 3
2-(18,64), 4<e <500 Yes TBrouwerdt] -
2-(16,7.140), 1€ <T1 Yes See note (1) with 2-{15,8,5¢) and 2-(15,7.94)
2(16.8,7¢). 1505214 Yes 3{18.8.34) a & 2-design
2-117.3.38). 1€ <2 Yes LS | iKrameeT?!
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.i—(u. i; [y}

Existence Remarks

2-{17 4.3¢), 1€¢ <17 Yes iBrouwer88)|

2-(17.5,54), 1<a 545 Yes Brouwer8s,

{176,158}, 1<a <45 Yes ‘BroywerBt,

2-(17.7.21a}, 1€e <71 Yes :—Brouwersﬂﬁ

2-(17.8.7s), 1€ <357 Yes ‘Brouwer86,

218320} 1<e<d Yes | LS | Tertinckis,

2-{18.4,Bs), 15e<10 Yes fﬁrouveruf

2-(18,5,200), 1a<id Yes Derived design of 3-{19.6.204)

2-(18.8.5) Yer “Takeuchib?!

2-(18.8,50¢), 2<a <8 Yes See Permutation Lemma with 2.(18,8,5)
2-{[8.6.5¢). 4m0 (mod 2) Yes Broywerss;

2-(188.5¢), om0 (med 7) Yes Derived design of 3-(19.7.5s)
2-[18,8.50), em}1.13.15.19.21.23,75 erc Yes ‘Brouwer88!

2-{16.8.5#}, all other & i

2:{(18.7.42s), +m0 (mod 8} Yes ‘Krehers®:

2-118.7 42¢), all other # H .

2-(18.8.28) Yes Assmus??

2-{18.8.28+). sm0 {mod 2} Yes See note (1) with 2-(17.7.21¢ -2) and 2-(17.8,35¢ 2)
2.(18.8.284¢}, all other & H .
2-{18.9.8¢). 1Se<T15 Yes Debon?8,

2(19.34). 1<a<8 Yes | LS | Denoiston’d:

2(19.4.20), 1<a <34 Yes . ‘Brouwer88;

7-119.5.108 ). 15534 Yes | LS | Broywerss:

2.19,8.50), {Ce<2I8 Yes Brouwersg,

2-{19,7.75), 1<oaCa42 Yes Broywer3s:

2-{19.8.280), 1€9<221 Yes LS | Brouwerst:

2-{19.8.4¢}, 150 €2431 Yes ._i;ouwer&ﬁ;

2-(20.3.8) Yes | LS ‘Teirlinek?s

2-(204.30), 12 <25 Yea TKreberso]

2-(20,5.4) Yea "Takeuchi?, j
2.(20,5,44), 2o <3 Yes See Permutation Lemma with 2-(20,5.4)
2-(20.549), am4 2040445004 92,100 | Yes “Hesidual design of 3-(21.5.30 /1)
(220,542}, T=i0.17 32.34.37 55, | Yes Derived design of +-(2t.6.4¢]

59 62.67.70,74.80.82,85 80.94

2.{20.5.44}, +m0 (mod 3) Yes See note {1} with 2-(19.4.2s 3) and 2-{19.5,104 '3)
2-(20.54a), all other a H .

2-[20.8.15s), s w0 (mod 3) Yes Derived design of 3-(21.7.154) -
2-(20.8.15¢}, 4 m28,40,52,58.84 68 80.91 Yes Derived design of 3-(21,7.154}
[2{20.6 158 ), ¢=10,17.34.37 44,55, | Yes Residusl design of 3-[21.0.4¢)
59.02,87,70.7¢,62.85.80.94.100

2:{20.8.15¢), all other » 4
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i, &, 3) Existence Remarka
2-{20.7 424 ), om0 (mod 3) Yes 3(20.7.355) as & 2-design
7-(30.7 422}, 4= 16.28.37,44.64.16.80.02 Tes Derived design of 3-(21.8.424]
2.(20.7 424). all other s T
2.(20,8.140), s m0 {mod 1) Yes 3-(20.8.144) a5 a 2-design
2-(208.14¢), i Yes Residual dengn of 3-(21.9.844 13}
s= [04.182,208.288 416 .494.520.508
2.(20.8,14¢), sl} other # * :
3-(20.9.721), I<e<22] Yes See-note (1) with 2-(19.8.284} and 0-(19.¢.44¢]
2.(20.10,9a}, 1 <a<2431 Yes See note {2) with 2-(19.9.4¢)
2-(21.3.0), 150 <8 Yes LS Denniston?4
2:{21.4.32), 1<0 28 Yes Derived design of 3-{22,5.3s)
.021.5.¢). 15500 Yes Derived design of 3-{22.6.¢}
2-{21.5.¢), s =0 (mod 17} Yes Derived design of 3-{22.6.4)
2.{21,5.0), amD6,07.112,113,128.129 Yes Derived design of 3-{22.8.4)
2-(21.5.6}, #=1995.114.152.171.190, Yeu 3-(21,5,3¢19) as & 2-design
200.247,285.304,342,300.437 456 475
2-(21.5.2), all other # 1 .
2.(21.8.1) No Violstes Fisher’s inequality
2-({21.8.2) Ne See gote (4) with 2-(29.8.2)
2-{21,8.3} Yes "Hallti7:
2{21.0.0). am8.7 Yes Southern#l,
2-(21,6.2). +m0 (mod 4) and 4<a <240 Yes Residual design of 3-{22.8.5 /4}
2-(21.8.0), #=m 384,308 448 452,512,518 Yes Residual design of 3-(22,6.2. 4)
2-{25.6.7), s @0 {mod 88} Yes Residual design of (2364 )
2-(21.6,8), 4 =8,1386,1800 Ye Derived design of 3-(22.7.4)
2(21.8.4), «= 190,323 808,845,703, Yo 2{21.6.4#'19) a3 & 2-design
838.1045.1121,1178,1272.1330. .
1406.1558.1615 189117481788, 1900 .
2-{218.4), sm0 [mod E) Yes See note (1) with 2-(20.5.42/19) snd 2-{20.6,15¢ 19)
2-{21 8.#), all other « * -
2-{21.7.3) Yes Takeuchib2;
2-(21.7 Je), 2<e <IN Yes See Permutation Lemma with 2-(21.13)
2-{21.7.38). Yes Derived design of 3-(22.8.34)
o=144,180.338 360,512,518,
1880.1712.17168
2-{21.7 3¢ ), s} (mod 57) Yes 3-(21.7.15¢/19) as a 3-design
(217 32), Yes 3{21.7.152,19) aa & 2-design
#=532.760.988,1084 12181292 15201729 ’
2-(21,7 3s ), Yo Residual design of -(22.7 4]
am 448 452,1260.1289.1356,1860,1800 B
2-{21,7.30), sm) (mod 4} and 4<a<P8 Yes Residual design of 3{22,7.9)
2-{21.7.3¢). ¢ w0 (mod 88) Yes Residual design of 3-{22.7.4)
2-(21.7.3s). oll other & ?
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T—v, &, %) Existence i Aemara

- 2.{21.8.148 ], Yes Derived design of 3-(22.9.140)

#m3.18.72.90.180,240,330,

504,840,858 .

2218144}, Yes Hesidual design of +(22.8.6¢)

=2 {68.10.12.14.18.58,

180.256.253 858 . .

2.i21.8.14s), s m0 {moad 57) Yes See note {1} with 2-(20784s 19) and
2-{208.182s 19}

T-(O1.8.148),  #=152.260 XM 418, | Yes Sec  note (1) with  2-{20.7 84s:18)  and

608.722,760.874 2-(208.182+./19)

2-421.8.14s), all other & *

2-{21.9.6) Yes "Takeuchif2

2.{21.9.60), 2<e <240 Yes See Permutation Lemma with 2-(21.9.8)

2-(21,8.6a}. ¢ =390.1040.1430. | Yes Derived design of 3-{22.10.6¢}

2584.387¢

2-(21,9.84), +=312.780.2184, Yes Residual design of 3-(22,9.424,'13)

38403718 :

2-{21.8.64), am0 {mod 19) Yes Ses note (1) with  2-{20.8420°18) and
2.(20.9.720 19) :

2-{21.9.8¢). all other 2 ? : ' -

.(21.10.8) Yes Derived design of 3-(22.11.9)

0.{21.10,8s5). 2<8 <200 Yes See Permutation Lemma with 2-(21.10.8)

.{21.10.9¢), s =1430.2584.3878 Yes Derived design of 3-(22.11.94)

(31,1094}, a=300.1040 Yes Residual desigh of 3-{22.10.82)

2.(21,10.92 ), am0 (mod 19} Yes See note (1} with  2-{20.8.72s 19) and
2-{20,10.994 ' 19)

2.{21.10.94), all other » H

3.223.3s), 150 Yes | LS | Tewhncksd]

2-(22.4.2) Yés Takeuchif2!

2-{22 4.2¢), + =m0 [mod 5) Yes Derived design of 3-{23.,5,2s)

2.{02.4.24), +m0 [mod 19) Yes Residual design of 3-{23.4.45,18)

2-(22.4,2¢). all other # 4

2-(22.5.200), 1<2 <38 Yes Derived design of 3-{23,8,20¢)

5-(20.8.50), 15060 Yes F(30.8,0) a3 & 2-design

2-(22.6.54), sm96.97.112.113.128.128 | Yes 3-(22.6.4) as a 2-design

2-{22.8.5¢). + =0 (mod 17) Yes 3(22.8.5) a8 2 -design

2-{22,8.5¢), all other # M

2-(22.7.2) No See note (3)

2-(22.7.4) Yes ‘Southern8l}

2{22.7.8) ] Yes ‘Hanani75,

2-122.7.2¢), +m0 (mod 4), 228 Yes Derived design-of 3-{23,8,8s)

2:{22.7 2¢). all other' # !

(228.8) Yes TSouthern8l,

2-{22.8.42). +w) (mod 5}. 4210 Yes Residual design of 3-{23,8.8¢)

2-{22.8.4#), w0 (mod 8), #2212 Yes Derived design of 3-{23.9.248)

3-{22.8.4#). all other = *
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T—{v, &, A} Existence ~RAemarks
2.(22.9.120) Yes Residual design of 3-{23.9,120)
2-(22.9.24¢), a0 (mod 2). 4 24 Yes Residunl design of 3{23.9.24s)
2-(22.9.242), oll other ¢ M :
2-{22.10.154}, ¢ =0 {mod 19} Yes See note (1) with 2-(21.9.84) and 2-(21,10.9:)
2-(22.10,15¢}, #=8.13.78.06.390, Yes See note (I) witk 2-{2{.9,8s) and 2-(21.10.9+)
1040,1430,2584,3878
2-(22.10,154}, sll other # ? -
2-(22.11,10) Yes THall58 . Takeuchi62., Kageysmal2
2.(22.11.108 ), 2<a <400 Yes See Permutation Lemma with 2-{22.11.10)
2-(22.11,10s), 4= 2880.5188.7752 Yes Residual design of 3-{23.11.0/2)
3.(22.11.108), #=7180,2080 Yes Ser note (2) with 2-(21.10,94 /2)
2-(22,11,100), 2 w0 (mod 38) Yes See note (2) with 2-{21.10.9¢ 2}
0.{22,11,10s), all other # ?
2.{23.3.32), 1653 Yes LS Kramer??
2.{23.4.8¢), 15417 Yes LS | /Chee8Q "
2.{23.5.10s}, 1< <86 Yes LS ‘Chee89’
2-(23.8.154), 145199 Yea LS ‘Chee89
2-(23.7 21a ), 1<a <484 Yes LS 'CheeB8
2-(23.8.28¢), 124 <060 Yes | LS | iCheesd
2-(23,0.364), 1o <1815 Yes [%] ‘Chee89
[ 2-(23.10.454). 1<e <2281 Yes | L5 | [CheeB0

2-(23.11,5) Yen Derived design of 3-(24.12.5}
2.{23,11.50}. 222550 Yea See Permutation Lemma with 2-(23.11,5)
FB{83.11.5¢), Yes Derived deaign of 3-(24.12.5¢)

2= 4004, 4358 4357 45004501

2-(23,11.50), . Yea Remdual design of 3-(24.11.45¢,13)
2=10010,15730,15743.10588.18601 ’ .

2.(23.11.54), Yes See nove (1) with 9-(22.10,15¢ 7] and 2-{22.11.90s 7}
£=2730,7280,18088,27132 ’

2-(23.11.5¢), » w0 {mod 133} Yes See note (1} with 2-{22.10,15#/7} and 2-(22.11.204/7)
2-{23,11,5s ), all other o ?

2-(24.3.2¢), 1055 Yes LS | 'Schreiber74]

2.24.4.3) Yes 'Hananibl;

2-(24.4.35), am) {mod 11] Yes Derrved design of 3-{25.5.3#)

2-(24,4,35), #m7.28,35 Yes Residual design of 3-(25.4,25/7)
2-(24.4,3¢), all other # *

2-(24,5,20) Yes {HananiT2}

3-(24,5,200), a0 (mod 11} Yes Derived design of 3-(258.70)
2-{24.5,200), sll other # *

2-{24.8.5) Yes Hanani75: ] .
2-(24.8.5¢), 2<a <18 Yes See Permutation Lemma with 2-(24.6.5)
2-(24.8.5¢), e 0 (mod 11) Yes 3-(24,6.10¢  11) as & Z-design .

2.24.8.5¢), all other » H
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t—{v, k. 1) Existence Remarks

2{24,7 421 |. a0 {mod 11) Yes Derived design of 3-(28.8.4%6)

2-{24.7.42¢). all other » H .

22787} Yes Hanam?s

2-(24.8.70). 2€0 €155 Yes “5e¢ Permutstion Lemms with %.(24.8,7)

2-124,8.70), 4m0 {mod 11} Yes F(24.8.20s 11) as 8 2-design .

2-(2485#) all other ¢ *

2-{24.9.242), s w0 {mod 11) Yes See  note ()] with 2.{23884s 1I) and
2-{23.9.180¢ 11}

2-{24.9.248 ). adl other o T : :

2-(24.10.45¢). s m0 (mod 11) Yes See  note (1} with  2.{23.9.180¢ L1} - and
2{23.9.3130 11} ’

2124.10.454]), all other » M

2-{24.11.110) Yes Derived design of 3-(25.12.110)

024011100 ). 250 58 Yes See Permutauon Lemma with 2-{24.11.110}

2-{24.11.110#).  #=42.86.67 210,308, Yes See note (1) with 2-{23,10.45¢) and 2-(23.11.854)

560.770.1210.1211.1276.1277

2-24.11.110¢) all other a i

2-124.12.11) Yes Takeuchi62 .

(2412018} 2<a )28 Yes See Permutation Lemma with 2{24.12. 111

2-424.12.114). Yes See note (2) with 2-{23.11.5¢}

¢ = 2730 4004 4356 4357 . ’

4500 4501 7280.10010.15730.

15743.165%8 16801.18088.27132

2-{24.12.F14}. 2+ m0 {mod 133} Yes See note (2) with 2-{23 11.54)

2-{24.12.114). sll other & * .

2+{25.3.8). 10 <11 Yes LS DennstonT4,

2-{254.11 Yes ' | Derived design of 3-(26.5.1}

2-{25.4.0). 2<e < Yes See Permutation Lemma with 2.{25.4.1)

2{25.4.). 4m23.92.115 Yes 3-(25.4.%2 23) as a Y-design

2{25.4.e). em0 (mod 11) Yes Residual design of 3{26.4.4.11)

2-(25.4.2), all other & H

2402551} Yes Takeuchi? :

2.(355.4), 3<s <60 Tes See Permutation Lemma with 2-(25.5.1)

2.{25.5.0), 4 =253 508.750 Yes Derived design of 3-(28.8.¢)

2-[25.5.4). s w0 (mod I7) and s 2>154 Yes Derived design of 3-(288.¢)

2-125.5.0). all other # ? .

2-{25.8.5) Yes ‘SouthernBl’

2-(25 8 5¢). 2<e il Yes Sec Permutation Lemma with 2-{25.6.5)

2-125,6.50), s =253,508.759 Yes Residual design of 3(26.6.5)

2-(25.5.50¢). awl} {mod 77) and #2154 | Yes Residual design of 3-{26.8.0)

2-{25.6.54 ), ail other o *
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Existence

T—{v, k, ) ~Remarka
2-(25.9.7) Yes "Soutbernbl,
2-{35.7.74), 20 <40 Yes See Permutation Lemma with 2-[23.7.7)
7.{25.7.74), +m0 (mod 253) Yes Derived design of 3:{26.8.7s)
2:(25.7.74), all other ¢ ?
(2587} Yes "Wison75,
2-[25.8.71), 20 <198 " Yes See Permutation Lemma with 2-{25.8.7)
2-125.8.7¢), +m0 (mod 253} Yes 3-{25,8.420 ' 23} a3 » Z-design
[ 2+{25.8.72), all other 4 * .
2-{25.9.3) Yeu Hall67.
2-425.9.30), 2o 3208 Yes See Permutauion Lemma with 2-{25.9.3)
2-{25.0.3¢), s @D (mod 253) Ter See note (1] with 224821 23) and
21249482 /23)
2-(25.9.34}. all other # ?
2.{25,10.3) No Violstes Fisher's inequality
2-(25.10.38). am2.3 Yes Southern81
2-(25,10,32), s w0 (mod 253) Yes See  nmote (1} with 2-{24.9240/23) and
) 2-(24.10,450 '23) :
2-{25.10.3#). all other # *
2-(25.11.552). Yea Ser note (1) with 2-(24.10.4052:23)  and
4=23,138,0600,1012,1840,2530,3979 2:(24.11,7704 /28)
3-{25.11,55¢), all other # H
7(25.12.11) Yes Takeuchif2., Wibon?5,
2-{25.12.112), 2€e <2081 Yes See Permutation Lemma with 2-(25,12.31)
2-{25.12.118), Yes See  note (1) witk 2-{24.11.110+/23) and
+=4830.7084.12880,17710, 2-{24,12.143+/23)
27830.27853,29348 26371
2-(25.12.1140), all other o H .
2-[28.3.8¢), 1Se <2 Yes LS | Teurlinek?5;
2-(26.4.5) Yea Hanani8l|
(3-{28.4.8¢), om0 (mod 2) Yea 3-(26.4,0 /2] % & 2-devign
2:{28.4,128) "Yes Derived design of 3{27,5.138)
2-{26.4.82), all other # ¥
2-(36.54) Yes "Hanapi72]
2-[26.5.40), 20 <4 Yes See¢ Permutation Lemma with 2-{28,5.4)
2-(26.5.1013) Yes Derived design of 3-(27,9,1013)
.2:{28.5.4¢}. + w0 (mod 22) and s >44 Yes Detived design of 3-(27,6.4¢)
2-{26.5.44 ), all other ¢ 4
2-(28.8.3) Yes Takeuchl2, .
2-{26.6.3s ), 2<0 <55 Yes See Permutation Lemma with 2-{26.,6.3)
2-{28,5.5813) Yes Derived design of 3-(27,7,5313})
2-{28,8.30), #m3542,70814,10828 Yes 3-{26.6.42) as & 2-design
2-(26.6.37), + w0 {mod 154) and +2008 | Yes Residual design of 3-(27.8.4# 1)
2-(286.34). all other o 4
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t—{v, k, X) Existance Remarke
2-(28,7.42¢ ), am4.508 Yes Residual design of 3-(27.7.21s 2)
2-(28,7.338) Yes See note {1} with 2-(25.6.70) and 2-(25 7,268}
2-{28.7 42¢). all other » ?
3-(26.8.282), [<e <49 Yes See note (1] with 2-(35.7.7s) and 2-[25.8.914]
2-(28.8.28a). + w0 {mod 253) Yes 3{28.8.7¢) as & I-design
2-(28.9,284 ). all other « * . .
2:(28.0.720), 1< <04 Yes See pote (1) with 2-(25 8210 and 2-{25.9.514)
2-(28.9.722 ), BS54 403 v
2-(26.109) Yes Southernf1
2:{76.10.9a ). 2<Ca <1258 Yes See Permutation Lemma with 2-126.10.9)
2-126.10.9¢ ). + @0 (mod 253} Yes Ser note (1) with 2-{25.9.30} and 2.{25.10 6s)
2-(28.10.9a ), all other 4 i
2426.11.22¢),  +m92.352 7760.4048, Yes See note (1] wih 2(25.10.334 /4) and 2-(25.11.558 4)
7380.10120.15918 .
2-(26.11.224). ail other o M
2-(26.12.86»), #=45276.1330.7024. | Yes See note {1) with 2.{25.11.55¢ 2} and 2-{25.12,774 2)
3680.5060.7958
2-(26.12.664 ). all other & H
{26.13.12) Yes TakeuchiBY, ‘Kageyama72:
2-(28.13.124). 2<a <416} Yes See Permutation Lemma with 2-{96.13.12}
2-(26.13.12¢). Yes See note (2] with 2-(25.12.114 2)
+=4182.9660.14168,25780,
35420.55660.55708.53009 568742
2-{26.13.120). all ather 2 ?
727 34), 1Sa€12 Yes | LS | Rosa?h
2.{37 4.8} Yen ‘HananiBl
; Yes Derived design of 3-(28.5,150}
2-127.4.52), # =0 [mod 2) Yes Residual design of 2-(28.4.# /2)
2107 4.8e), all other & H
27727 5.10) Yer “Hanani?3,
2-{27.5.460) Yes Residual design of 3-{28,5.60)
2:(27.5,104), s 30 (mod 5) and « >20 Yes Detived design of 3-(28,5,10¢)
2-{27.5.1150) Yes Derived design of 3-{28.6.1150)
(3727 5.10a]. all other & H -
2-(27.6.5) Yes “Southern8t!
00278 54, 200 <22 Yes See Permytation Lemma with 2-{27 6.5}
2-(27.8.5¢). om0 (med 55) and #2220 | Yes Residual design of 3-(38.6,104/11)
2.(27 6.6325) - Ves Derived deaign of 3-(28.7.6325)
2:(27.8 54). all other # H
2.(27.7.214), ¢=10.1265 Yes Residual design of 3-(29.7,54)
2-(27.7.210), all other » N
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Remarke

v, &, A) xistence .
2-{278.282), s=25.50 Yes See vole (I Wik Z(387.108 5] g
2-(26,8.532¢ +25)
2-{27.8.284 ). )l other ¢ 7
2-(27.9.4) Yes Takeuehi82'
2-(27.9.40). 2<2 <3082 Yes See Permutation Lemma with 2-{27.9.4)
2-{37.9.44), 3083<s <BOGET H
2-{27.10.485) “Yes Derived design of 3-{28.11.485)
2-(27.10.45¢}, sm0 {mod &) and 25320 | Yey See note {1} with 2-(20 &.725 ‘5) snd 2-{26.10.1535 3}
2-(27.10,45¢}. all other # *
2-{27.11.554), a= 17981008 Yes Derived design of 3-(28,1 2.554)
2.{27.11.53s), - Yes See vote {1) with 2.{26.10,09¢ '5) and 2-{26.17.176s 3;
2=2345,1725.2530.4600 8325 :
2-(27.11,554). all other o !
2-(27.12.22s}, #m68.382 4100 Yes Residua) design of 3-{28.12 55, 4) .
2-(27.12,02¢). ¢=230,1380,6000.10120 Yes "See note (1} with 2(28.] 1.44¢.5) and 2-(26.12.662 H
18400.25300.39790 :
2-{27.12.220), all other o '
2(27.138) Yes “TakeuchibZ.
2-(27.13 8s). 2<a<27515 Yes See Permutation Lemma with 2-{27.13.6)
2(27.0360).  4=34500.50800.55000, ] Yes See  note (1)  wib 2-(26.12.86¢ 25)  ang
126500,198950 2-{28.13 844 ‘25) ’
2:(27.13.8¢), all other ¢ 4
2-(28.3.24}, 1<s<t Yes LS SchreiberT4
2-(28.4.1) Yes Hananiél’
2-{28.4.0} 2<e <t Yea Ses Permutation Lemma with 2-(28.4.1)
2-(28.4.4). amD (mod 25} Yes Residual design of 3-(29 4,22 725}
2-{28.4.4), 4 m0 (mod 13} Yea 3(28.4.0.13) s a 2-design
2-(28 4.1}, *+=5580.85.95110. | Yes ihrebersg)
120.125,135 550 .
2-(28.4.¢}. all other # H
2-{28.5.20) Tes Hanani?2, .
2-{28.5.20s ), s m26.65 Yes 3-{28.5.300 '13) as a 2-design
2.{28.5.208), all otber # ’ : j
2-{288.5) Yes Southern8]
2-{38.6.5¢), 2<e <t ] Yes See Permutation Lemms with 2-(28.4.5)
2-(28.8.5¢), ¢ w0 (mod 83) and 2 2260 Yes 3-{28.6.10s/13) a5 & 2-denign
2-(28,6,54), all other o '
2.(28,7.2) : Yes Hall6?|
2-{28.7.20), 2<a <04 Yes See Permutation Lemma with 2-(28.7.2)
2-(28.7 32890} Yes Residual design of 3{20.7,7475)
2-128.7.28). all other ¢ H -
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t—{v, k, 1) Exiatence Aemarks
3(285.140), 1S4 <04 7 —
2-(29.8.910} Yea See note (1} with 24{27.7.210) and 2-(27 B.100)
7-(78.8.142 ), BO<s <8222 ? .
2-(28.9.81 Yea Southern8l
2-(28.9.8s). 2o <HTY Yes See Permutation Lemma with 2-(28.0.8)
7-(28.9.8¢). DB0<a€ALIIZ ¥ i
2-(28.10.10) i Yes ‘SoutherpB1’
2:(28.10.5¢), swl) (mod 2} and 4<eSI720 | Y See Permutation Lemma wath 2-(28,10,10)
2-(28.10.715) Yes Derived denign of %(29.11.715)
2-(28.10.54}, all other « H
2-(28.11.1104), 12e <12 v
7-(28.11.1430] Yes Derrved design of 212012 1430)
3(38.11.1104). 14Za< 14202 7
2-(28,12.14) Yes Shrikhandes?!
2-{28,12,1149), 2€e <7065 Yes See Permutation Lemma with 2-{28.12,11)
2-{28.12:11s), «=13325,22425.32860, Yes See note (1) winb  2-(27,11.854/13) and
59800 82225 ) 2-{27,12,882 /13) -
2-{28.12.51+#), ail other 2 H
‘12(28.13.52s), #m68.230.392.13804100, | Yeu Sec note (1) with 9-(37,12.222) and 2-(27.13,300)
6000.10120,18400.25300,30700
2-(28.13,524). all other » ?
2-(28.14,134). lgaszﬁls Yes See note (2) with 2-(27.13.84)
228 14.134), 4 =34500 50600, 92000, | Yes See note (2) with 2-(27,1382)
128500.198950
2-(28.14.,134), all other s ’ -
2-(29.3.32), 1<e <4 Yes | LS | Kramer?7;
2-(28.4.3¢). 1<e<58 Yes Krebersv,
2-(26.5,5¢), 1 <o P02 Yes ‘Kreber89,
3(305.150), 1Ca<584 7
2-[26 B AT75) Yes $(29,6,1300} as & 2-design
3.(29.7 3} Yeo Boseds|
2-(20.7.34), 2<o <dB4 You See Permutation Lernma with 2.(29.7 3)
2-(29.7.34 ). 18528 S13454 N
2-{29.7,40365) Ya Residual design of 3.(30,7 8775)
2-{29.8.2) No ‘Shrikbande50]
2-{29.8,4) . Yes Takeuchi8?2]
3-(29,8.20), sm0 {mod 2) sod # <255 e See Permutation Lemma with 724 2¥,9.4)
2-(29,8:170) : Yo See note (1) with 5-|98.7 260] and 2-[28,8,910)
2-(29.8.24). oll other # T .
2-(20.9.184). [Se<i®d v ]
2.(26.9.3510) Yo See note {1) with 2-(28.8.910) and 2428.9,2600)
2-{28.9,18a ), 196<Ca<24047 4
2.(28.10.454), 1<a <4667 7
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t—{v, k, X) Exlatence Ramarks
2-(20.1156¢), 1<s <38 ?
2-{20.11.21485) Yes Derived design of 3-(30,12.2145)
2-(28.11.554 ), 40Co <42607 ?
2.(29.12.334]. 1<e <116 H
2-{29.12.3881) Yes Residual design of 3-(30.12,2145)
2-{(29.12,33¢ ). 118<a<127822 H
2-(20.13.38s). Yes See note (1} with 2-(28.12.143s Q)  and
#=153.882.3105,9225, 2-(28,13.208+ 9)
15525,22770.41400.58025 :
2-(20,13.30s ). all other o H
2.020.14.13] Yes Wilbon?3
2-(29,14.134). 2<2 23056 Yes See Permutation Lemma with 2-(29.14.13}
2-(29.14.134), Yes See note (1) with 2-(38.13.52, 8) and 2-(28.14,854 9)
0 = 36900.62100,3 1080,
185600,227700 358110
2:(20.14.134). all other o H
2303.25), 150 <7 Yes | LS | Teirlinck?s,
2-{30.4.8) Yes ‘Hananif1
2-(30.4.82). sm0 {mod 7) Yes 3(30.5.30 7] as a 2-design
2-(30.4.8a}, all other # ’
2-(30.5.4) Yes ‘Hanani?2!
2-(30.548), 2<s<S Yes See Permutation Lemma with 2-(303 4)
2-(30.5.42), 430 (mod T) Yes See note {1} with 2-(29.4.30,7) and 2-(29.5.95¢ 7}
2-(30.5.48). all other o i
2.(30.6.5] Ves “"Southern8l
2-{30.6.5¢), 2<4 <20 Yes ‘See Permutation Lemma with 2-{30.6,5)
2-(30.8.54 ), 30<e <2047 '
2-(30.7.424), I<e<1189 i . -
2-{30.7 48140) Yes 3-{30.7 8775) as & 2-design
2-(30.8.28s), 1 <o <BT2T H
2-130.9.244]. 1<s <104 7
2-{34.9 4680) Yes See note (1] with 2-(20.8.1170) and 2-(28.8.3510)
2-(30,9.344 ), 196224687 d
2-(30.10.00), 1<s<172877 H
2-(30.11,110¢ }. 1<<a €31395 i
2-(30.12.2%0). 1205272 B
2-(20.12,8008} Yes 3-{30.12,2145) as » 2-design
2-{30.12.224). 274 < <298352 ?
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t—{v, &k, A) Existence "~ Remarks
2-(30.13,156¢), 12502 ?
3.(30.13.9828) Yes See note (1) with 2.(39.12.3881) and 2-(29.13 5967)
2-{30.13.1582 ). B4<s <8827 T
2-{30.14.81a), Yes See nove 1) with 2-(29,13,30¢) and 2-{20,14.52s)
s=153,882.3105.8225, . . .
15525.22770.185000.56925
2-{30.14.912), all other & ’
2-{30.15.14) Yes Kageyama?2, Wilson??
2-{30.15.140), 2o <4612 Yes See Permutation Lemma with 2-(30.15,14)
4-{30,15.148), Yes Sef note (7} with 2-(29.14.134)
#=73800,124200,182180,
331200.455400,716220
2-{30.15.14¢), all orher ¢ *
t—{v, k, ) Existencs Femarks _
3-(B4.e) 1<ax? Yes NLS | Extension of 2-(7.3,¢)
3-{10.4.0), 1<<s <3 Yes [ NLS | Derived design of 4-(11.5,}
3-(10.5.38). 1<e<3 Yes Residual design of 4-{11.5,s)
a4 Yes | LS | Tewinckss
*{1152) Na ‘Oberchelpr 2, Dehont8
3{11.5.2e). 2T Yes {Brouwer88’ :
243 Yes | LS | Teirlinckss,
312.58) Yes Brouwerss
F(125.12) Yes Derived design of 4-{13.6.12)
3(12.5,18) * Yes TBrouwersd.
3-{12.8.2s). 1< <21 Yes Exvension of 2-(11,5.2¢]
3(13.4.2), (€02 Yes ’ Erouwersu}
(13515 Yer | L3 | [Chees®,
3-(13,8.200). 1<e 3 - Yéa TRramer?s.
3(t44.9). 1<e<2 Ve THaysss
{14.4.0), 3<e <5 Yes TBrouwersh.
3-(14.5.5) Yes iKramersab|
3-{14.5.50), 2<e<3 Yer “TBrouwersd|
3-(14.5,20} Yes Residual design of 4-(1554)
3-{14.5.25) Yes rouwersS!
3-(14.8.52), 1<e <18 Yes wers!
(14,7541, 1Se<38 Yes Extension of 2-(13,8 541
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“t{u, &, A) Existencs Remarks

3-{15,5.8) Yes "[Brouwers#s)

3-{15,5,6¢), 2<e <5 Yes Detived design of 4-{16,8,8s)
3-(15,6,208), 1€ <5 Yes Derived design of 4-{18,7,204)
3{15.7,15s), 1<a<5 Yes Brouwers8!

3{15.7.154), 8<a <18 Yes {15754} aa 8 3-design
3(164.4). 1<s<B Yea Lindner?7’

H{16,5.80), 1<e<8 Yes Derived design of 4-(17.6.64)
3{166.3) No Extend 2-(15.5,2)

3-(16.6.22), 2<a<5 Yes Brouwerss|

3-(16.8,2s), 8<e<T1 Yes Derived design of 4-(17,7.2s)
$(18.7.5) ¥

4{16,7,10) Yes fkreher&ﬂ

3-{16,1.54), 3<a <71 Yes [Brouwersé]

3(16,3.3¢), 1 <o <214 Yes Extension of 2-(15.7 3#)
3(17.4,20), [ a3 Yes Derived design of 4-{18,52e)
{1754}, 15423 Yes TSkolem27)

+{17.5.3) i

3(17.5,0), 4Sa <45 Yes "Brouwerss

{17 842), I<a<ed Yes TBrouwerS6

FRTLERT 7

3(17.7.74), 2€a g7 Yo Tﬁ_rouwnmi

3(17,8,14a), 1€a<71 Yes Brouwer£s;

T(i8,4,30), 1Sa<? Yes | LS | [Teirlincksd]

3-(18,5.15¢), 1 <a <3 Yes Devived design of 4-(19.6,15s)
L(18.8.50), 1<o<AS Yes Brouwerst|

3{18.7.105¢), 152 <8 Yes Derived design of 4(19,8,1054)
3-(18.8,214}, 1<0<13 Yes rﬁmuwem}

3-(18.8,21s), 14<s<TE Yes 4{18,8.72) sa 3 J-design
3{1E,9.74), 1Se <387 Yes Extension of 3-{17,8,7¢)
(18,440}, 1<e<2 " Yer Derived desigt of 4-(20,5,44 )
3-(19,5,300), 1<s<2 Yes LS rouwerd)

3-(19.8,20s), 1<0<14 Yes rouwer8s|

3(19.7,35¢), 1<0 <528 Yes Krehersg|
"3-(10,5,188s), 1<s<15 Yer Heaidual design of 4-{20,8,704)
L{19028) Ye [Kreberdv]

2(19.9,58) ¥

HI90.84) i) [Krenersn]

3(10.9.084], 45155 7

{199,168} Yes Derived design of 4-{20,10.188)
3{10.0.98¢). T<e<8 7
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t-—{e, &, 1) Existence : Remarks
3-{10,0.252) Yes Derived design of 4-(20.10.252)
3-(19,9.280) T
3-(19.9.28¢}, 11 <12 Yes Derived design of 4-{20,10,284)
3{19.8.384) 4
3-{19,0.28¢), 14Sec2? Yea Denved denign of {20.10.98s)
T(18.0.643) ¥
3-(10.9.38¢), 24<a <32 Yes Derived design of 4-420.10 284}
3 (19.9.624) ¥ )
3-(19.9,28:). M<s<a2 Yes Derived design of #(20.10.282)
3{19.9.1704) v
3-{19.9.280 ), 44<e 52 Yeu Derived design of 4-(20.10,281)
3(19.6.1484) 7
3-(19.0,284}, 54<a <82 Yes Derived design of 4-(20,10,28s)
3{19.9,1764) 7
3-(19.9.28s). B4<a <72 Yes Derived design of 4-(20.10.28s }
{19.9.2044) v .
3{19.9.28), TA<a B2 Yes Derived design of 4-(20.10,28s )
+(19.9.2324) T
3-(19.9.28:). 4<s <02 Yes Derived design of 4-{20,10.284)
3-(19.0.2804) : 7
+{10.0.28s). H<s <102 Yes Derived design of 4(20.10.284 )
3-(16,9.2884) T '
3-(19.9.28s), 10459112 Yes Derived design of +(20.10.28¢)
3199318 T
3-{19.9.28¢), 114<e<I2? Yes Derived design of 4-(20.10.288)
¥(10.5.3444) H i

[FNiadh), 1<i<isz Yer Derived design of (20.10.28¢ ]
(19.9.3724). X ¥ :
(10,9281 ), 1M<e<I43 Yer Derived design of (20,10 28s)
(2044}, 150 <8 Yes Kramerss,
3-(20,5.22), +m0 358 {mod15) Yes Kramer85:

(205 20}, Yes Kreherd,
| am8.9.01,12,14.27.21.24.25 28,27, .
20293230
F(20.52) o=l 247 10.13.16.192231 | 7
3-{206,100), 1 a4 : Yes Kramer85)
3{20.7,354), 150554 Yes Kramergs!
[ (308.14s), 1o <221 Yes Kramer8s|
3{20.9.28s ), sm0,1 (mod 3) Yesr Kramerss.
3-(20.0.281), am2 (mod 3) ¥
3{20.10.48}, 1€e <2431 Yes Extension of 2-{10,9.4¢)
121 4.8) Yes | LS | Terliockad
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- i.l'ﬂlfkl

t—{w, &, 2) Existence ]
3{2153) Yes KramerB8a)
3-(215.34), 2S0<A ?
3(20.5,15) Yea TKrebergd]
3(21,5,18) Yea See note [1) with 3-{20,4.2) and 0-{20,5.16)
3(21.5.21) G
3-{21,5,2¢) Yes 'Kramers4|
3({21527) Yes See note (1} with 3-{20,4,3) and 3-{20.5.24)
3(21.5,3s), 10<a<1) Yes iKreherfig]
3(21,5.38) ’
3-(21,5,39) Yes “TKreberag]
$.(21,5 42) ¥ :
3-{21.5,45) Yes See note (1) with 2-{20.4.5) and 3-(20,5,40}
3-(21.5.48) Yes i{Kreher89;
(21.5.51) ¥
{215,549 Yea See note (1) with 5-{20,4,8) and 3-(20,5,48)
3(21,5,3a), H<a<20 ? : .
3-(21 5,837 Yes See note (1) with 3-(20,4,7) and 3-{20.5,56)
(21,586} ?
3(21 5.69} Yes [Kreher8d]
F21.572) Yes See note (1) with 3-{20,4,8) and 3-(20,5.54)
3-{21.5,75) Yes i reher80l
(218,40), I<a<B |4 . )
3(210.38)° Yes See pote (1) with 3-{20.58) and 3-{20,8,3G)
3-(21.8.40) Yes~ Krehersg
I(21.0.40), L1Se<it ¥
3-(21.8.80) Yeu See note (1} with 3-(20,5,10) and 3-(20.6,50)
3-(21,6,84) ? i
3-(21,6,68) Yes {Krehersd
{21,872} Yea 4+{21,6.12) a3 & 3-design
3{2184a], 19<e<23 7
3.(21.8.96) Yes [Kramer84]
3(21,8.4s), 25Ce<26 ?
3-(21.8,108) Yea See note (1) with 3-{20,5,18) and 3-(20.6,00]
3(218.40), 2850530 ? .
3-(21.6.120) Yes {Kreher89)
3-(21,0.124) 7
3(21,6.128) Yes ramerB4)
3-{21.8,132) Yes See note (1) with 3-(20,5,22) and 3-{20,6,110}
3-(21.6,138) Yes {Kreher8g)
{216,140} ’ .
3-(21,8,144) Yes Kramer84]
F{21 6.148) Yes {Krebers®t
3{2184a}, 38Csr<30 ¥
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i—{v, k, 1) Existence Remarks
3-(21,8,160 Yes Krebersn, :
3-(21,8,184 ?
(21,6188 Yea See note {1} with 3-{20,5.28) and 3-{208.140)
3-(218,172) T
3-{218.178} Yes "Kreher8i
3-(21,5.180) Yes See pote (1) with 3-{20530) and 3-{20.8.150)
3(21.6.4¢), 462s<50 7
3-(21,8.204) Yes 4-(21,0.34) as & 3-design
3-(21,8,208) Yea Krehersp:
{218213) 7
3(21.6.218) Ta +-(21,6,30} as a >-deaign
3-(21,8,220) Yes Kreberg9;
3-{21.8,4¢), 58<a<hB Y
3-{71,8,238) Yes [Kreher8e)]
3-{21,8,240) Yes 4-{21.8,40) an » 3-design
3{21.6.244 r
3-{21,0,248 Yes {Kreherg)]
(218,252 : Yes See note (1) with 3-(20% 42) and 3-{208,210}
3-(21,8.42), BASa < 7
3-(21,6,288) Yes [ reher8g]
3(21,8.273) ’
3(21,8.276) Yes See nate (1) with 3(20.5,46) and 3-{20,8,330)
3-(21,6.280) Yes Kreher§g)
(21,8,284) 7
3(21,8,388 Yes See note (1} with 3-(20.5.48) and 3-{30.8.240]
(218,292 H .
3-(21,6,206 Yeu “Rrebers)]
+(71,8,300) Yes See nowe (1) with 3-(20,5,50) and 3-(70,8,050]
321,842, 185 <TT 7 ‘
3{21.6312) Yes See note (1) with 3-(20,5,52] and 3-{20,6.560)
3{21.6,316 7
| 3-{216.320 Yes iKreber8d] j
{318,324 Yes See note (1] with 3(20.5,54) and 3-{208.370)
3-(21.8,328} Yes TKreberso]
¥(21,6.333) 7
3-{21,8,138) Yes [Kramerfi4;
3-(21,8,340) Yes {Krehers9|
3(21.6,344) - ¥ B
5{21.8,348) Ves See note {1] with 3-(30,5 58] and 3-(20,6,590)
321,835 ¥ -
*{11,6.356) Tes "Krebersg]
3-{21.8,360) Yea 4-{21.8.50) as 2 3-design
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t—={o, k, A} Existence Remarks

{21 6.384) 7 :
3.(21.8,168) Yes ‘Kramer84,
F(216372) 7
3(21.8,378) Yes Kreher8d

[ 3{21.6.386) ¥
3-{21.5,384} Yes See note {1) with 3-{20,5.84) and 3-(20.6.320}
{21.8.40). W< <00 ¥
3-(21,8.306) Yes See note (1) with 3-(20.5.53] and 2-(20.6.330)
3-{21.5.400) Yes ‘Kreher8§
3-(21.5.404) ?.
3-{21.8.408) Yes Derived design of 4-(22,7 408) i
3-(21.7.15¢ ). +m0 {mod 3) Yes See note (1) with 3-(20.6.10+ 3) and 3-(20.7.352 3)
3317 150 ). # =28 40.52.56.64.66 80.91 | Yes "Kramerss,
3-(21.7.154). all other # ?
3-{21.8.84s), 1<e<2 ? . .
3-{21.8.252) Yes See note (1) with 3-(20.7.70} and 3-{20.8, 152}
3-{21 B.B4a), 4<e S * .
{21 8 504} Yes See note (1) with 3-(20.7 140) and &-(20.8.364)
3-(31,8.588) v i
3-(21.8 672} Yes Kramer84
3-(21.8.758) Yes See note {1} with 3.{20.7.210) and 3-(20.8.548)
3-({21,5.840), 10<e <11 H . '
3{21.8.1008) Yes See note (1] with 3-{20,7 280} and 3{20.8.728)
3-{21.8.1002) * i
3-{21.8.1178) Yes KramerSe
3-(21.8,1260] Yes See note (1} with 3-(20.7.350) and %.(20.8.510)
3(21.8.1344) Yes Rramertd
3-{21.8.1428) r
3-(21.8.1512) Yes See note (1) with +{20.7.420] and 3(20.8.1092]
S(21.8.842), 94220 ¥ )
{21.8.1764) Yes See note (1) with 3-(20.7 490) and 3-{20.8.1774)
3-(21.8.1848) Yes Kramer8q- .
3-(21.8,1932) M .
3{21.8,2018) Yes See note (1) with 3-(20.7.560} and 3-(20.8.1458)
(218844}, 55030 v : _
3-(21.8.2288) Tes See note (1) with 3-(20.7,630) and &(20.8.1698)
3(21.8.840). 2B<a <20 H
3(21.8.2590) Yes See note {1) with 3-(20.7 700) and 3-{20.8,1500)
3-(21.8.2804) ’ -
3-(21.8,2688) Yes Rramergd
3-(21.8.2772) Yes See note (1) with 3-(5?.7.770] and 3-{20.8.2002)
3(21.884s), M<a<35 *
3-121.8.3024) Yesx See note {1] with 3-{20.7 840} and 3-(20.8.2184)

[\
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Exintence

1w, &, X} Ramarks

F(20a.3108) 7

3-{21.8.3192} Yes ‘Kramerdd:
331 8.3278} Yes See note (1) with 3-(20.7.910) and 3-(20.8.5368)
3-(25.B.3380) Yes Kramerl4

3(21.6.3444) ’

3-[21.8,3528) Yes See note (1) with 3-{20.7 980) and 3-(26.8.2548)
3-(21.8.84¢4). 1304 ?

NEHEF T Yoo See note {1) with 3-(20.7.1050] and S.(208,2730] |

3(21.8.3884) Yes T ramersd

Z{21 8.3548) Y § :

3-(21.9,4032) Yes See note (1) with 3-{20.7.1120) and 3-{20,8,2012)
T{21.8.840), 4652 <50 7

3(21.8.4284) Yes See pote (1) with 3-(20.7.1190] and S-(20.8,5004)
3-(21.8.42¢). am0.1 {mod 3} Yes See note {1} with (208,144} sad 3-{20.9,28¢)
3{21.9.42: ), +m2 [mad 3) H .

3-{21.10.72¢ ), sm0.! (mod 3) Yes See note (1) with 3-{20.9.28¢) snd 3-{20.10,44s)
3-(21.10,721), #m2 {mod 3) — : -

(22 40), 1<e<0 Yo Derived design of 4{23.5.4)

3(22.5.34). 1Ce?8 Yes Derived design of 4-{23.6.34)

3-{22.6.4), 1e <60 Yes ‘Kramer74b

3(22.6.0). sm08.97 Yes Driessen?8

3-(22.8.0), em112,113,126,129 Yo Derived design of +{23.7.4]

3-(22.6.4), s w0 (mod 17) Yes ‘Derrved design of 4-{23.7 2]

3-(22.8.4), all other » H .

3-{22.0.1) No {Haemers74

23.14) No Driesaer 8

32274}, Yes Derived design of +(338,2}
t-4.6,8,!2.10.20._21.28.32.30.3&0.512,

316.1680.1712.1718 .

3-{22.7.s), #=1260,1388,1386.1880,1590 | Tes Driemen?s

3-(22.7.0), am 4B 452 Yes Residual design of +-{237 474

3-{22.7.4}, sm0 [mod 4) and 1<e <08 Yoo Residual dengn of €(23.7.0/4

3(22.7.4). ¢ wd (mod 88) Yes Residual design of 4-(23.7.47¢

3-(22.7.s), all other » *

3{22.8,8s}, 25084, | Yes Residual design of 4-{23.8,2)
#m8.8.10,12.14,15,18,180,258 258 840),

858 858

3(22.8.338) Yes Driemen?s

3-(22.8.60), 0 =72,90 Yes Denved dengu of 4-(230,84)

3-{22.8.8¢}), all crher o 4

3.(22.9.424), aw1,6,24,80.290.288 Yo Residual desigo of 4-(23,9,184)

3{22.9.168) Yes Driessen?s’

3{129.42¢, s=30.80.110 Yes Derived design of 4-93.10.4%4)
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t—{v, k, X} Existence — Pemarke

3-(22.9 424}, all other » ?
3-(22.10.84). #=3.96.1430.2504.3978 Yes Derived design of 4-(32.11.84)
3-122.10.84 ). 4= 380.1040 Yes Residusl design of 4-(23.10 424 13)
H(22.1G.60 ), all other o H '
3(28.11.9) Yes Driessenta;
3-(22.11.9s}, 20 <100 Yes See Permutation Lemma with 3-{22.11.8)
3-(22.11.90), #=1430,2584.3878 Yes Resdual design of 4-{23 ] 1.62)
3-(22.11.9+). +®0.18 (mod 57) Yea See note (2) with 3-{21.10.72¢ 19)
3-(22.11 .94}, all other » H
+{234.40). tSa<? Yes | LS | Cheedd
3-(23.5.100), 1<e <8 Yes 4{23.5.0) as & 3design
3-(23.6.508), 12 <28 Yea Derived design of 4{24.7.20s)
3-(23.7.30], I€e<24 Yes See note (1) with 3{22.8.4) and i00.7 44}
3-(23.7.5s), em112 113,178,150 . Yes (2374} a8 & Jedesign
3-(23.7 54} am0 (mod 17} Yes 4(23.7.0) a3 & 3-design
3-{23.7.54). all other & H
3-{31.8.8) 3
3-23.8 §2), 9<a <09 Yes Kreheraq,
3-123.9.680) Yes 4(23.9.18} 35 & 3-design
3-£23.9.12s). 40 {mod 2), 424 Yes Kreherds
3-(23.9.12s}. all other & ’

[3-[33.10,1200 . ¢ = 30.80.110 Yes +(23.10.4%¢) as a 3-design
3-{23.10.120a ), all other o i
3-(23.11.150). s mB.98,1430 3534 3678 Yes 4+{23.11.6s) a5 2 3-design
3-{23.11.154), all other o * .
3124434}, 1S9 <3 Yes | LS | Teulnek8q
3-(24.5.300), 14 <3 Yes LS Cheeig
3-[24.8.10a}, 1Ca<B6 Yes Krehers9’
3-(24.7.105#). 1<a 528 Yes L5 {Chees9
3-(24.8.21s), E<a <484 Yes ‘Kreber8f
3-{24.0.84e |, a=1.6.80.350.288 Yes 4+{24.9.244) a3 a 3-design
3-{24.9 84 ). s=5135140 Yes Driessenis’
3-(24.9.842), all other H .
3-{24.10.1804 }. 2= | .40.41 Yes Driessen?8
3-124.10.5.400) Yes +{24.10.1600) as & >-deaign
3-(24,10.1804), all other « ?
T(Z11.454), Ya Driemsen7s,
o= | 68.67.1210.1211.1276.1277
%-24.11,34650) Yes 4-{24.11.13500] as & Fdesign
3-124.11.458). all other ¢ H

[ 5]
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v, &, )) Existence . Remarks
3(24.12.50), aml.2.144.145.4356 4357, | Yes Driemenis]
45004501 .
3(24.12.120) Yes "Hughes85,
3-(24.12.54), #m 58,872 4004.10010.1B0B8 | Yeu 4{24.12,15¢ 7) a2 » 3-denigh
3{24.12.5¢). all other » ?
3(254.28), sm1 45 Yes ‘Krehersd
3-{254.20), 4m=23 i
3:(25.5,30), #=1).22,33 Yes See note (1] with %{24.4,3¢) and 3-{24.5.30¢ )
3-{25.5.30), all other 2 °
(258200}, 0w i1,22,33 Yes See note {1} wih  3-{24,5.30s,11) “and
3{24.6.1004 /11}
3-025,6.20a), all other 4 i
3-(25.7.354), #m0 (mod 11) Yer See  nmote (1) wih  3-(246.70s.11] . and
3{24.7.3154 711}
3-(25,7,350). all cther o t
(258,422 ), #m0 {mod 11) Yea See  note (1} with  3{24.7.1054 .1 and
3-(24,8.3579 /11)
3-(25.8.422}, all other # H
3(35.9.21s ), #=33,330.770.1540.1573 Yeu See note [1) with 3-{24863; ) and
. 3.(24.9.1884.'11) .
3-(259.21s), all other » H
3-(25.10.24a), 1<e <10 ¥
| (25.10.284) Yes See note {1} with 3:{34.9,84) and 3-{24.10,180)
3+(25.10,74¢). 125253553 ¥
3-(25.11.495) Yes See note {1} with 3-{24.10.180) and 3-{24.11 315)
3(25.11.4954). 20 <323 ¥
3.[25.12,110) Yes See note {1} with 3-(24.11.45) and 3(24,12 85}
325121100 ), 2o <4 Yes See Permutation Lemms with 3-{25,12.110)
3-(25.12.1104), 550 <2281 H
3-(268.4.1) Yo ‘Hananis0!
3126 491, 2<e<IT Yoo Derived design of 4-(27.54)
3-(20.5.1) Yes Derived design of 427,81}
$-(265.2). +ml) (mod I1} and #2222 Yea Derived design of 4-{27 8.s)
3-(76.5.4), ail other # M :
3-(268.7) Yes Derived design of 4(27,7.7)
3-(288.4}, a=253.508.759 Yes See note (1) with (255,34 /23) and 3-{258,20¢ 23}
T(388.2), +m0 (mod 77} and #2154 Yeu Residual design of 4-(278,6/7)
3-(28.8.4), all other » H .
[3-(26.7.35) Yo Residual design of +(27.3.7)
3267 350), 25 <128 H -
3.(26.8.7¢), +m0 (mod 253) Yes See note (1} with  3-(25.7.350,23) and
: : . 3-{25.8,126s 73} :
3-{26.8.7s), all other 4 !
3-126.9.21s5). 1<~ <2403 v




{={u, k, &)

Existence

Remarka

3{26.10.3)

No

i{Cameron73.

3(26,10.32 ). 2<a <40859

{2611 .330). 150522

3

3-(26.11.750)

Bee note (1) with 3-(25.10.264) azd 3-(25,11,485)

3.{26.11.23s), 4<e <7429

3-(26.12.564). 1Se <7420

(613,11}, am 23 488092

3-{28.13.11¢). all other &

See pote (2) with 3{25.12.110+ 23)

3-(274.13)

Yes LS

"Teirlinck84,

3-(27.5.8:). +mD {mod 2) and a4

€{27.5.02) as & Sdesign

3-(27.5,138)

Residual design of 4-{28.5.12)

T(27.582), all other s

{27 8As), 4m2.258

Detived design of 4-(28.7 44)

3-[27.8.4a), sy [mod 22) and #2449

3-{27.6.4a), all other #

4-{27.8,0/2) a8 & J-design

(27,7210}, #=2,253

Residual design of +(28.7 4¢)

3-(27,7,214), ail other s

3(27.8.168s), 1505126

327 5.284), 154 <2403

3-{27.10.72¢ ). 1Ce <2403

T(2711.9%a), 1SacaTIA

3(27.17.449), L<a<14858

3-(27.t3,665), 1o 14858

{2844}, 1<a512

‘Lindner7?’

3-{28,5,30}

+{28.3.80)

Retidual design of 4-(20,5.5)

3(28.5.30s ). 3<e <A

3:(28.5.150)

Detived design of ¢(29.8,150)

3-(28.6.10s), s®0 (rmod 5) and 2 270

(288645 a8 3 Sdesign

3-(28.8 1150)

Derived design of 4(29.7,1150}

3.(28.6.104), all other &

F{08.754). i< <O

3{38.7.50}

+(38.7.8) a3 a >-design

3{26.1.5¢), 1050 <1364

3.{28.7 6325}

3-(28.8.42¢ ). 1o cAN2

Residual design of 4-(20.7.1158)

3-(28.8.28), 12 <3182

$(28.10,20¢). 124 <10

F{28.10.220

Derived design of +{20,11,220}

T(28.10.20s |, 122412017

F(28.11.495)

Derived design of 429,12 495}

T28.11.4954), 2<0 1002

119813554, 120516

2-/28,12.935)

Residual design of 4-{29.12.485)
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t—{v, k, )}

Existance

ﬁ.markl

3-(28.12.55¢), 18<s <07

k]

3-(28,12.5390)

Detived design of 4-(29,13 5390}

F(28,12,550), $9Sa <1024

3-(28.12.5637%)

Detived design of 4(29.13,58375)

3-(28012.554 ), 10762 < 18572

5-{28,13,22¢). 1 Se <301

3-(28.13.8824)

Derived design of 4-(29.14.8624}

3-{28.13.227), 303<s <4000

3-(28.13,90200)

Derived design of 4{29.14.90200)

3-(28,13.235 ). 4101 Ss<T4290

3-(28,14.8¢), 1<s <1950

3(28.14.11760}

Residual design of 4-{2%.14,8624)

3-(28.14.84), 1081 <4 220459

3-{28,14.123000}

Residual design of 4-{29.14,80200)

3-(28,14.64], 20502<2 <371450

3-(20.4.24), I<s<t

Krehersg]

3-(28.5.5¢), 1<« <13

3-(29.5.85) -

4-(29.5,5) a2 & 3-design

3-(30.554), 14<s<32

3-{29.6.200}, 1o <04

3-(29,6,1300}

Derived design of 4-(30.7.1.300)

3307 5a). 1S <1404

30207 7478)

+(29.7,1150} a8 a 3-design

3{20.8.4s), 1 <e <8222

3-{29.9.14¢). 1<s <8237

3-(25.10.400 ), 1 <o <8232

3-{20.11.554), i<s<iz

{29.11,715)

Derived dewgn of 4(30.12.715)

3-(28.51.550), 14<a < 14207

3-(29.12.110s), 1<s<13

[ F(2817,1430)

4-(29,12.495) a2 & S-design

2(20.12,110s), 14Zs 14207

13429.13,1434), 1<e <07

3(29.13,14014)

Derived design of 4{30,14.14014)

3-(26.13.143¢), W<s<1024

3-(29.13,146575)

3-(29.13.143¢), 1020<s< 18572

Derived design of 4-(30,14,148575)

3-(20.14.524 ). 1Ca<IOL

3-{79.14.20384)

4-{29.14,8624) s & 3-design

3-{29.14.52¢), 393, <4090

3-(29.14.213200)

H(20.1452¢). 1101S2 <1 4290

+(26.14.90200) as & >design

{3043}, 1€a<a

"Teirinc ka4,

{305 3e] 1<s <38




ﬁ.l‘ﬂll‘kl

t—{v, k, ) Existence
3-{30.8.5s). 1<s <202 y
3{30.7.13¢), 1<a <584 7
3(30,7.8775) Yes 4-(30.7,1300) 33 & >-design
3-{30.8.8¢). I<a<B72T ?
3-(30.9.64). 1 <s<24667 4
3-(30.10:184 ), 1<a 24887 3
3-{3.11.4052), 1€ €2242 ?
3-(30.12.55¢), 15s <38 ’
3-(30.12.2145) Yes 4-(30,12.715) as a 3-design
3{30.12.352), 40<a<42607 7
3-(30,13.429), 1<s <0832 7
3-(30.14.300 ). 1< <881 ?
3-(30,14,24398) Yes 4-{30.14,14014} as & 3-design
3-(30.14,38¢ ), 883<a2 <9224 7 .
3-(30,14,359775] Yea 4+{30.14,146575) & & >-devign
3-{30.14,308 ), 9726<s <167152 3
3-(30,15.13x), 1<s <3527 ¥
3-{30.15 45864} Yes See note (2} with 3-{20.14,26354)
3-{30,15,13a). 3520<s <IGEO0 H
3-(30.15 479700 Yes See note (2) with 3-(29,14.913200)
3[30,15,130}, 36001 <a<HBBE610 H .

t—{v, k, 3] Existence “Ramarke
{1151} Yes TWite3s,
4(1152) Yes | NLS | KramerTda
+(11.5.3) Yes ﬁruuwersc:
+1354) Yes | LS | [Deanwwonss]
+{1262) o Extend 3(11,5,2)
4(12.0.4) Yes 5-{12,6.1) as 3 4-design
+(12.8.8) r
4-{12.8.8) Yes 5-(12.8.2] as & 4-design
4{12.6,10) Yes iKreher87b!
+(12.8,12) Yes 5-{12,63) as a 4-design
(128,14} Yer Extension of &11,5,14)
4(13,5.3) Yes Derived design of 5-(14.6.3)
4-(13.8.8) ?
4+(13.6.12} Yes Kramer78
4+-(13.8.18) Yes 5-(13,6.4) as & 4-design
4+(14,6.15) Yes LS | 'CheesS
+(14.7,20) Yes {Brouwerss;
+{14.7 40) Yes $-(14.7.13) as & 4-design.
+114.7.80) Yea Extension of 3.(13.4.60)

219




v, k, X) Existence ~ AsMarks

+(155.1) No Mendelsohn72;
+{155.2) y
4-(15.5.4], 3<e<d Yes _‘_irouwersﬁ
+(15.5,5) Yes ‘Kreheris;
4{158.5) T .
+(15.6.54), 9Se <3 Yes "Brouwerkb.
(156.20) v
4-{15 8.25) Yes Residual design of 5-(16.8.5)
4-(15.7 5¢), 1S9 <5 y
4{15.7.52}), 6<a<18 Yes Brouwergs!
+{18.6.6) - 7
4-{18.6.64). 2Ca <4 Yea Derived design of 5-{17.7 8s)
4-(16.6.30} Yes rouwer8d.
4-(10.7.20¢), 1 <ac} Yes Brouwerst
+{16.7.80) Yes rived design of 5-(17.8,80)
+{16.7.100} Yes \Brouwerg:
4-(16.8,153). 1Se%4 7
4-(16,8.75) Yes Brouwer8g
+-{16.8.158), 6<a <15 Yes 5-{16,8.5¢) as & 4-desgn
+{18.8.240) . Yes Brouwerts.
+(17.54). 1<s<3 7
4(175.4), 4<e S Yes [Kramer?s

F4(1758) d _
${17.8.6s). 1<s<8 Yes Derived desigo of 5(18.7.8s)
+(177.0) Na Exiend 3{18,6.2)
+{17.74) ¥ -
1-(17,7 8) Yes Derived design of 5-{18.6.6)
+{17.721), 452 <5 v :
4(17.7 24), 6<a<T1 Yes [Brouwers;
17 85) No Haemers?d]
{17 8.10) 7
+{17.8.15) Yes {Hubsut?4.
4(17.8.5¢), 452 <5 v
+{17.854), 8<a<al Yes werss,
+-(17.8,160) Yes {Kramer?5|
417 B.165) Yea “Residual design of 5-{18.8.66)
+{17.8.170) 7 .
{178,175} Yes [Kramer?s;
4{17.3.5¢], I8<a< Yes Derived design of 5-(18.9,54)
4(17 8,200} Yes KramerT5; ]
+{17.854), 410 <5 Yes Derived design of 5-(18.9.52)
+{17.8.230) Yes Residual design of 5(18.8.92)

220




t—(v, k, \) Existence Femarks

(11 85s). 470 <54 Yes Derived design of 5-(18.9.54)
4{17,8.54), 55<+ <56 Yes |Kramer?5)

+{17.8.285] Yes Derived design of 5-{18,9.285)
«(17.8,200) ¥

4(17,8.205) Yes Kramer?s]

+(17.8,5s), 80<s <83 Yes Derived design of 5-(18.9.52)
+(17.8,320) Yes Kramer?5]

+{178.51), 65<e <06 Yes Derived deaign of 5(19.9.58)
+{17.8.50), B7<s<B8 Yes [Kramer?5;

£(17.8,345) Yes Derived design of 5{18.9,345)
4-(17,8,350) Yes Residual design of 5-{18,8,140)
4-(17,8,355) Yes - {Kramer75!

4-(18.5.20}, 1<a <3 Yes Brouwerssi

+{188.1) No ]

4+(188.4), 3<a <A ?

+(18,6,#), 5<a<33 Yes Brouwerss] .

+(18.6,34) 7

{1884}, 35<e537 Yes {Brouwerss]

+-(18,6.38) 7

4-(18,8,0), 39<s <40 Yes (Kramer?5;

“(t8.8.41) ?

+{18.8.,42)  Yes Kramer?5

+{18,0.43) Yes [Brouwer88,

4(18.6.4), 414<e<4S ?

(18,7280}, 152 <0 Yes 5:{18,7,80) as 3 4-design
+(188.7s}, 1Se<3 7
“+(18.8.21) Yes See uole (1) with 4-{17.1 8) and 4-{17,8,15}
+(18.8.28) ? . )
+(18.8.7¢), 65a<8 Yes [Kramer?s;

+(18,8,72), 9<e <10 Yes See note (1) with 4-{17.7 3¢) and 4-{17,8,52]
+(18877) Ve TKramer75)].

4-(18,8.84) Yes uwer8s)

+(18,8.74), 13<s<}P Yes Kramer?5;

4(16,3,140) Yes See note (1) with 4-(17.7,40) and 4-(17.8,100]
+(18.8.7s), 21<a<7] Yes amer7$)

+{18,0.14s), 1<s<2 ?

+{18.9.42) Yes See pote (2) with #-(17.8,15)
+{18.0.142), 4S5 ¥ .

+{189,14s}, B<a<13 Yes See note {2) with 4-{17,8,5¢)
4+(18.9,14s), 14<e<1% Yes [Kramer?s] ‘ ‘
+{18.9.780} Yes See note (2) with 4-(178,100)
+{18.9.144), 21<a<T] Yer Kramer7s,
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t—{v, k, 3) Existence ~ Remarks
4-(198,152), 1Ca<2 Yes {BrouwerB6i
+{19.8 45) Yes _See note (1} with 418,58} and +-(18,8.39)
=(19,7,350), 1<a<B Yes Derived design of 5-(20,8.35¢)
+(19.8,1052), 1<a<B Yes See ote (1) with 4-{15.7 28¢) and +(18.8.774)
+-(19.9.21s), 1<e<? ?
+(19.9.83] Yes See note (1) with +-(18.9.21) and 4(18.9.42)
(190714), 4<ash ¥ : .
+(19.9.21s), §<e<]t Yes See note (1) with (i88.7¢) and +(18,9,14¢)
4-{19,9.213), 12<a<13 Yes Derived design of 5(20.10,212] .
+{18,9.214), 14<a <7 Yea See note {1} with 4-{18.8.74) and 4+{18.9.140)
+{20.5,4) Yes Kreher8)| :
4-{20.5.R) Yer Derived design of 5-{21.6 8}
4-(20,6,30) Yes- . rehersg)
4-{20,8,60) Yes ‘Kramer85
+(20.7,140) 7 _
4-(20.7,280) Yes [Kramer85]
+{20.8.702), I1<e<13 Yer ;T(umer&')g
4-(20,9.188) L ?
4-{20.9,1884 ), 2<s <3 Yes Kramer85;
4-(20.9.872) Yes See note (1) with 4-{10.2.210) and +(19,9,462)
+-(20.9.1884 ), 552 <8 Yes [Rramerss,
+(20,9.1178) Y .
4-{20,9,168+), 8<a <P Yea Kramersi
+{20,0.1680) Yes See note (1] with +-{19.8.525) and 4.(19.9.1158) -
+(20.9,188:), 11<e <12 Yes TKramera)
+(70.9.2184) ¥ -
+{70,10,282), 1< <5 Y :
+(20,10,168 Yeu See note (2) with 4-{19,9.63)
4-(30,10,284 ], 7<e <8 ]
+(20,10.252) Yes {Kramer8i5]
4-(20,10,280) 4
4-(20.10.28s), 11 a1 Yes "Kramerds!
+(20,10,364) 7
4-(20,10,28¢ ), 14<a <17 Yes {Kramer85i
+{20.10504) Yes See note (J) with 4-(19.0,108)
4-(20,10,28s ), 19<2 <22 Yes iKramers5|
+(20,10,044) . Y :
4(20,10.282), 245a <27 Yes Kramer8s,
+(20.10,784) ~Yes Ser note (2) with 4{19.9,504)
4-(20,10.282 ), 20<Ca <32 Yen IKramer85|
+(20.10.924) 7
4(20,10.284), 34Sa <37 Yea Kramerss:
[+120.10.1004) Yes See note (2] with 4-419.9.599)
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T{v, £, %) Existence Aemarke

4-(20,10,285 ), 0<a <42 Yes [Kramerss)

4-(20.10,1204) 7

4{20,10 284}, 44<a <47 Yes T ramerss]

4(20,10,1344) Tes See mote (2) with £{10.9.504)
+{20.10,284), 49<a <52 Yes TKramerss]

+{20,10.1484) ¥

4(20.10.284), 54<s <57 Yes K ramer85;

+(20,10,1624) Yes. See note (2) with 4 19.9,608)
+(20,10.28+), 59<a <82 Yes Kramer8S|

+(20,10.1784) v

4-(20,10,984 ), B4<a <B7 Yes (Kramer8S;

4-(20,10,1904) ] Yes See note (2} with 4-(19.8.714)
4(20.10,284 ). 095 <72 Yes {Keamer8ss;

4-(20.10,2044} v

4-(20.10,28s), TA<a <77 Yes {Kramer85)

4-{20,10,2184) Yes See pote {2) with +{19.8.819)
4-{20,10.28s), 79<s <82 Yes Kramer83]

+{20,10.3324) | 7

4-(20,10,28¢], S4<8 <87 Yes Kramerss)

4-(20,10,2464) Yes See note (2] with 4-(19.9,924)
4-(20,10.28s), B9Ca <02 Yes TKramerss|

+(20,10.2604) 7 ;

+(20,10,284). M4<s <07 Ve Kramerss]

+(20,102744) Yes See- note [2) with +(19.9.1030)
+{20,10.282 ). 9<a <102 Yes Kramerds)
" 4-{(20,10,2884) 7

4-(20,10,28), 104<es <107 Tra Kramers5)

4-{20,10,3024) Yeu See note {2) with 4-{10,9,1008)
4(20,10,28s), 109<e<112 Yo TKramer8s)

+(20,10,3164) ¥

+(20,10,283), 114<4<117 Yes [Kramerds]

+(20.10,3304) Yes See note (2) with 4-(19.9,1239)
4-(20,10,280 }, 119<a <122 Yes Kramer85!

4-(20,10,3444) ? -

+(20,10,284), 124<s <127 Yes [Krameras]

+(20.10,3584) - Yes See note (2) with 4-(19.9,1344)
4-(20,10,284), 1209<s <132 Yes - {Kramer8S|

+{20,10,3724) 7 :

+{20,10,98¢), 134525137 Yes TKramerss)

+{20,10,3584) Yes See note (2 with 4-{19.9,1449)
[ 4-(20,10,287), 139<s <142 Yes 'K ramers5:

+(20.10,4004) Yes Extension of 3-(19,9.4004)
“{2154), 168 7
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Remarks

t—{v, k, 2) Existence
(218,207, 1<e<5 7
+(21.8.12) Yea "Kreberss]
21,8,14] H
4+-{21,6,18} - Yes Kramersd,
(21824, 9Ca<IB T
4-(21,6.34) Yes See note (1) with 4{20,5.4) and 4-(70,8.30)
'4-(21.8,38) Yey ‘Kreherg9
+(21,6.38) v
4+{21,8.40) Yes Kreher8gl
H{310.22), 21<e<29 T
+{21.6,60) Yes Krehergg!
(21,6247, 3124533 7
4-(21,8.68} Yes Derived design of 5-(22,7,88)
4-(21.7,100), 1<e <12 H .
4-(28,7.120) Yes Kramers4!
(21,1100, 1354<33 7 :
4-(21,7.340) Yes 5-(21.7,80) as » 4-design
4+{21,8,700), 1<€a <17 4
T+ (210.140), 1<a <170 7
4-(21.9.1820) Yes Kramerfi¢
{210,141}, 13154 <135 T -
+(21.9.1904) Yes See note (1) with 4-(20.8,560) and +(20.9.1344)
(219,144}, 137<0 <153 4 )
+-(21,9.2158) — Yes "Kramersd,
+(31.9.132). 155<a< 18] 7
+(21.9.2688) — Yes Kramerdd:’
[+ 213, 140), 1935 <208 7
4-(21.9,2858) B Yes See note (1) with 4-{30,5,840] and +-(20,9.7016)
4(21.9, 14}, 205<s <215 ?
-4-{21 8,3024) Yes |Kramer8d;
+(21,0.142), 2175+ <221 7
+(21,10.78a), 1Sa <11 7
4-(21,10,338) Yes ‘Kramer84’
+(21.10,384 ), 132415 7
«{31.10,448) Yes [Kramerg4!
4-(21,10.284), 17<a <33 ¥
+{21.10,672) Yes Kramer84}
+(21.10,08s ). 252¢<38 y
4-(21,10.852) Yes Keamerse,
+(71,10,980) 7
4{21.10,2008) Yes "Kramers4,
+(21.10.38a), 37230 —
+(21.10.15120) Yes 'Kramer84
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t—{v, &, A} Existence Remarks
4(21,10,28s), 41<a<45 H
4-(21,10,1288) Yes ‘KramerB4:
4-(21.10,28a, 47<2<51 ’
4-{21,10,1458) Yes 'Kramer84
4-(21.10.1484} *
4-{21.10.1512) Yes Keamerds
(4-(21.10.283 ), 55<e <50 ?
4-(21.10,1680) Yes Kramer8d
4-(21,10.28s). 61<a <83 H
4-(21.10,1792) Yes ‘Kramer84,
+(21.10,1820) 3
+[21,10,1848) Yes Kramers4
+(21,10,1878) . !
4-(21,10.1804) Yes See note (1) with 4-{20.9.672} and +(20.10.1232]
4-(21.10.1932) '
4(21,10,1980} Yes [Kramer8d
4-{21.10,1988) H
4-{21.10.2018) Yes ‘KramerSd,
+(21,10.280), 73077 y
4+(21,10,2184) Yes KramerB4
4-(21.10.282}. 79<s <81 v )
4-(21.10.2268) Yes Kramer8d'
4-{21.10.2324) ¥ ;
4-(21.10.2352) Yes Kramer8d’
+-(21.10.2350) Yes See note (1} with 4-(70.8.640) and 4-[20.10.1540]
4-(21.10.08¢). 88<¢ <80 Y )
+(21.,10,2520) Yes [Kramersd:
4-(21.10.28¢), 91<e <93 ¥
+{21.10.2632) Yes [Kramer8q;
+(21,10,3680) 2
4-{21.10,2688) Yes {Kramer84.
4(21.10,28¢), $7<4 <101 ’
4-(21,10.2856) Yes See note {1} with 4-({20.9.1008) and 4-{20,10,1848)
4-{21.10,28s), 103<a<118 !
{21.10,3360} Yea Kramer84;
4-[31,10,28¢), 121<2<131 4
4-(21.10,3698) Yes Rramerst
+(2110,28s ), 13322 <135 7 .
+{21,10,3506) Yes See note (1} with 4{20.9.1344) and +(20,10,2464)
“4(21,10,282), [37<e <143 7
4+{21.10,4032) — Yes Kramer34
4-(21.10.284), 145<a <152 ?
4-(21.10.4284) - Yes See note (1) with £{20.9.1512) and 4-{20.10.2772)

225




t—{v, &, A}

Existence

Aemarks

-(21.10,28¢). 154<s <106

4-(21.10.4780)

4-(21,10.284), 171<e <188

(21,10 5236)

+(21.10.284), 18E<a <201

4-(21.10.5856}

Kramer8d,

1121.10,5684}

+121.10.5712)

4-(21,10.28¢ ). 205<0 <221

(22.58)

+[22.6.32), 1Se <35

4-(22.7 40), 1545101

+-(22.7 ADE)

5-(22,7,68) as & 4-design

+(22 8.308). 1<s<51

+(29.6.2524), 1Se <17

$(22.10.422), 1<e5135

1(22.10.5712)

+120.10.422), 137<a<203

4-{22,10 8568)

+(22.10.42¢), 705<s <221

+(32.11.722). 1<a <l

+(22.11.864)

See note {2) with 4-(21,10,338)

+-(22.11.72s), 142515

4(22.11.1152)

See note (2} with 4-(21,10,448)

(22.11.72¢), 170528

={22.11,1798)

Se note (2} with 4-(21,10,872)

+(20.11,722), 354 <83

4-{22.11,2448}

“See note (2) with 4-(21,10,052)

4-(22,11,2520)

3-(22.11.2502)

‘See note ('#;) with 4-{21,10.1008)

+22.11.724), T <r<30

+{22.11,7880)

4-(22.11,728), 11<e <43

See note {2) with 4-(21,10,1120)

+{22,11,3312)

See pote (2) with 4-{21,10,1288)

4{22,11,72), 4750 <51

4-{22.11,3744

See note (2) with 4-{21,10,1458)

4-(22.11 3816

4-(22.11,3888})

See note (2} with 4-(21,10,1512)

1 4{22,11.720), 555050

4-(22.11 4320}

See note (2) with 4(21,10,1080)

+(22.11.722). 014 <83

4-(22.11.4608)

See note (2) with 4-(21.10.1792)

+(22.11.4680)
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See note (1) with 4{20,6.1848) and 4-{20.10.35'88]
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v, &, %) Existence — Remarxs
+{22.11.4752) Yea See note (2) with 4-{21,10.1848)
4-(33.11.4824) T
4-(22.11 4806} Yes See note (2} with 4-(21.10.1904)
3-(32.11.4808) ;
4(22,11.5040) Yes See note (2) with 4-{21.10.1960)
+-(32.115112) 7
4-[22.11,5184) Yes See note {2] with 4-(7].10.2018)
1-(22.11.724). T3ICA<TT T
4-(22.11,5618) Yes See note (2) with 4-(21.10.2184)
(2211724}, 79<s <BI 7 -
4-(22,11,5004) Yes See note (2} with 4-(21,10,22668)
+(22.11.5978) 3
4-(22,11,72s), B4<2 <85 Yes See note (2] with 4-{21.10.28s)
(52.11,728). B89 <E0 T
4-(22.11.,6480) Yes See note (2] with 4-{21.10.2520)
+(22.11.72¢), 915 e<03 H -
4+{22.11,8768) - Yes See note [2) with 4-(21.10.2632)
+{(22,11.6940) 2 ‘
4+{22,11.6912) Yes See note {2] with 4(21.10,2888)
4-(22,11,724), 97 <o <101 H
+(22.11.7344) - Yes Sec note {2) with 4-(21,10.2858]
$(20.11,724), 103<s <110 3
4-(22,11.8640) Yes See note (2} with 4[21.10.3360)
+(22,11,72:), 12154 <131 7 _ _
#-(22.11,9504) Yes “See note (2] with (21.10.3696)
-(22.11.72¢). 1335135 H

+(22.11.9769) . Yes See nate (2] with 4-(21,10,3808)
(22.11.720). 13T Se< 143 7

4(22.11.1G388) Yes See note (2) with 4-(21,10,4032)
£(22.11,124), 1452 <169 H

4-(22.11,12240) Yes See note {2) with 4-(21,10,47080)
(22 1170), 1714 <186 7 A
+{22.11,13484) Yes See note (3] with 4-{21.10.5236)
+{(20.11.724), 18852 <201 7

+{22.11,14544) Yes See note (2) with 4-(21.10,5058)
+(22.11,14618) ¥

4-(22.11,14688) Yes See note [2) with 4+-{21.10,5712}
4(22.11.72s}, 20550 <221 v

£(23.5,1) Yes Derived design of 5-{24.6.1)
+(23.5.3) Yes Krehersd

+(21,3.3} Yes Derived design of 5{24.6.3}
+{235.¢), 4<e <8 Yes "Kreherg|

(236,80, 1Se<TE Yes Derived design of 5{24.7.32)
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—{v, &, 3) Existence Aemarks

+{23.7.1) Yes TWinas;

4+(23.7.0), 2<a<2¢ " Yes Kramer74b;

+(235.4) am112.113 Yes Drieseen )

4+(23.7.4), #=128,120 Yes Derived design of 5{24.8.4)
4+{23.7.¢), +m0 (mod 17) Yes Residual design of 5-(24,7 3s/17)
+(23.7.a), all other ¢ 7

4-{23.8.2} No ‘Ray-Chaudhuri? 5|

INEEERY Yes FResidual design of 5-(24.8,1}
(23,88} Yes Derived design of 5(24.9.8)
+[23.88) Yes “Residual design of &(24,8.2)
+(23.8.10) H ;

+(23.8.12) Yes Residual design of 5{24.8.3)
" 4-(23.8.14) ¥

4-(23.8.18) Yes Residual design of 5-{24.8.4}
+123.8,18] - H

4{23.8,20} Yes Residual design of 5-(24.8.5)
+(23.8.22) H :
4={23,8.24) Yes Residual design of 5-(24.8.8)
4-(23,5,28) ’ :
4-(23,8,28) Yes Residual design of 5-{24.8.7)
+(238.30) i

+{23.8.32) Yes Residual design of 5-{24.8,8)
+{23.8,34) ?

4+(23.8.28) Yea Residual design of 5-(24.8.9)
(23822}, 19S4<170 N :

+(23.8,350) Yes Derived design of 5(24,8,300)
+(23824), IBISa <255 1

+{23.8.512) - Yes Residual design of 5-(24,8,128)
+{273.8514) i

+{23.8,518) Yes Residual design of 5{24 8.129)
+(23.8.2¢), 259<a <830 T :

+{23 8.1680) Yes Berived design of 5{24,9,1680)
+{238.24), B41<s <855 i

+{238.1117) — Yes Ution of 4-(23,8,33) and +{23 §,1680)
+(238.1714) 7

+{23.8.1718) Yes Derived design of 5-{24,9,1718)
+{23.5.24), B50<s <089 ¥ '
[ +(23.0.18) Yea Residual design of 5-(24.9.8)
4-(23,9.18s), 2D ?

+(23.9.108) Yes Tenidual desigo of 5(24,9,38)
+(23.9.184), TS5 ?

+(23.9432) Yes {Drieseni-s']

T123.0.18¢), 3552 <20 7 .
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t—{v, k, i}

Existence Remarks
4-{23.9,540) Yes Derived design of 5~(24,10,540)
4-{23.9.18s), 31<s <59 7
4+(23,5.1080) Yes Revidual design of 5-(24.9,380)
4-(23.0.184), B1<s <278 H
4(23.9,5040) Yes Residual design of 5-{24.9.1680}
4-(23.9.18s). 281<s <285 T
+{23,9.5148) Yes Residual design of 5-(24.9.)718]
4+(23.9.184), 287<¢<323 ’
+{23.10.424). 1<2<29 ?
+(23.10.1260) Yes Residual design of 5-{24,10.540)
4-(23,10.424), 31Sa <70 ?
4-(23,10,3360) Yes Dricasents’

[ $-(23.10,42¢), 81<e <109 ¥
[4-(23.10,4820) Yes Derived design of 5-(24.11 4820)
(23.10,424), 1112 €323 H
+{23.116¢), 18 <2 No ‘Haemers?a;
+{23.11.85), 32427 7
4-{23.11,48) Yes Derived design of 5-(24,12 48)
(23,1160}, < <05 ¥
4123,11,578) Yes Derived design of 5-(24.12,576)
4-(23.11.60), ©T<a<1420 ?
4-(23.11 9580} Yes Residual design of 5(24.11,4820)
4-(23.11.6¢]. 1431<s <2583 ¥
4-(73.11.15504) Yes See note (1) with 4-{22 10,5712} and 4(23.11.9783].
4-(23.1184). 2585<0 <3875 ? - -
[ 4-(23.11,23256) Yes See note {1) with 4(22.10,8508) and 4(22.11, 14888}
[4-(23,11.82), 3877<s <4190 Y : -
+(24.6.102). 1<s <8 Yes 5{24.8,0) 25 & 4-design
+{24,7.20¢). 1o <28 Yes- 5(24.7.34) sa & 4-design
4+{24.8.54), 1<e <9 Yes 5{24.8.4) as 2 d-design
+{248 5s), 102 <137 i ‘
4-{24.8.5¢), 128<2 <129 Yes 5({248.4) a5 a 4-design
4-(24,8.55), 1305a<484 7
4-{24,9,24) Yes 5-(24,9.8) as 3 4-design
1-{24.9.244), 35e <5 ?
4-(24.9,144) Yes 5(24,9,38) az & 4-design
4(24.9,240), TSe <59 ¥
+(24,9.1440) Tes 5(24.9.360) as & 4-design
4+{24.9.202), B1<e<270 T
4-(24.0.8720) Yes $-(24.9,1680) as 2 4-design
+(24.9.24s), 281<s< 285 y ;
4-(24.0.6864) Yes 5+{24.9.1716} as & 4-design
+{24,9.24s), 287<s <323 T
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t—{v, k, 2)

Existence

Remarke

+(24.10.60s), 1<e <20

[l

4-{24 10,1800}

5-{24.10.540} as a ¢design

4-{24.10.60s), 31<s <323

4-{T4.11.1200). 1<s <100

4(24.11.13200)

5{74.11,4820} as & 4-design

{2411, 1200), 1122322

+{24.12.15)

‘HaemersT4

4-(34.12.158). 20 <7

+{24.12.120)

5-(24.12.48] as » d-design

+{24.12.158), 98 <95

+{24.12.1440)

5-{24.12.576) as a 4-design

4-{24.12.152). 97 S8 <571

&+{24.12,21450)

5-(24.12.8580) as a 4-design

+{24.12.154), 573<e <1429

+{24.12.31450)

See note (2} with 4-(23.11,3580)

+(24.12.158 ), 1431 <0 <2583

+-124.12. 38760}

5-(24.12.15504) as a 4-design

+{24.12.15¢), 258520 <4199

+{25.532), 1< <3

1-{25.6.308}. 1<e <3

25,7708}, 15258

[25.7.490)

5-(25.7.70) as » 4-desiga

+-{25.7.700], 9<a <Y

4+{25.8.1054), 1<a <28

+(25.9.830). 15053

+1(25.9.189)

See note (1) n'ilh. +(24.8,45) and 4-(24,8.144)

+{25.9.630), 45e<16)

425 10.842), 1<4<323

{25 11,1808} 1o <323

125 12454), 1245709

+{25.12.34850)

+195.12.45¢ ), 171<a <2961

+{26522) 1545

4-(26.6.31), 1<a <38

4-(26.7.1408 ) 1<2 <5

+(26.835 1 1<s<104

+(26.9.120s), 12 <104

+(26.10.3147. 1<s<1776

+-(26.11.964s ), 1<e <023

+-(26 124950 ), 1€+ <323

+(2613.110¢}. 1S9 <769

+{26.13.84700)

See note (3] with (35.12.34650]

+(36.13.110a), 171 <s <2261
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t—{v, k, 1)

Existence Remarka

+(37.5.1)

’

(27 5e] 22a<ll

Yes

Derived design of 5-(286.4)

+(27,8.1)

Yes

Denniston78:

(27 8.4, sm0 {mod 11] and 2 =22

Yes

Residual design of 5-(28.6.4 11)

4-(27 8.5), all other »

H

PRETEX]]

Yea

Residual design of 5-(28.7.1}

w(27.7.74). 254 <126

{27,835}, 1<s <128

+(279.74), 124 22403

+127.10.214). 15¢ <2403

+{27.11.334). 1Se <3714

4(27.12.38), 1<e< 7429

4-(27.13,550), 1Ca<TA20

$-(385.13)

LS Derived design of 5-(29,6.12)

4-(28,8.139)

Derived design of 5-{20.7,138)

+[28.6,84), am0 {mod 7), #4

5-(28.8,0/2) aa a 4-design

4-{28.8 82). all other o

“(28.74)

(2818

5-(28.7.1) as & 4-design

4-(28.7 4r), 3¢ <052

4-(28.7.1019)

Residual design of 5-(28.7,138)

T-(28.8.420), 129128

+(28.9.168¢), 1<e <126

+-(98.10,282 . 1S4 <2403

1-(28.11,7038), 1<s <218

+(28.12.99¢], 1S4 <3714

+{38,13.448 ), 1<a<14858

+{23.14.86s ). 1<e 14858

4-{29.5.3)

[Krebersg|

+(29.5.10}

4-(20.6.30s ). 1Ss <4

+(29.6.150)

Derived design of 5-(30.7.150)

4(20.7,108), 1<e <114

(297 1150)

5-(20.7.138) as a 4-design

+({208.102), 1<e <832

+{20,9.422), 1< <837

+(29.10.140¢). 1 <o <832

4=(29.11,220)

Derived design of 5-{30,12.220}

«(20.11.2208). 25951082

+(29.12,495)

Residual desiga of 5-(30.12,220)

4-(28.12,4958). 2<a <1082

+(29,13.552), 1<s <97

+{29.13 5390}

Derived design of 5-{30,14.5390}
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(2813 552} 902 <1024

+(20.13,56375)

Derived design of 5-(30.14.56375)

4-{29.13.554 ). 1026 <1B572

+{29.14.222). 1<a <381

3-(20.14.8624]

Residual design of 5-{30.14.5390)

4-(70 14 232), 39352 <4009

+(29.14.90200)

Residual design of 5-(30.14,56375)

4-(29.14.224). 410124574250

+{30.52s) 1528

1-(3065¢), 1a<a?

+-(30.7.200). 1<s <B4

1-(30.7,1300)

4-[30.8.108), 155747

5-{30.7.150) as a 4-design

(30,848}, 1<9<8392

(30,1014}, 1 <s <8222

(30114400 ), LSs<T47

+(30,13.55¢). 1S4 S12

4-{30.12,715)

T(30.12.230] as & 4&-design

+-(30.17 558 ). 14<s < 14207

+{30.13.1430¢). 1<6<1082

+{30.14,1432), 1 Ce <07

1-(30.14.14014)

\5-(30.14,5300) a5 & 4-design

+{30.14 1432}, 09<s <1024

+(30.14,148575)

5-{30.14.56375) as & 4-design

4-(30.14.1438 ), 1028<s < 18572

+(30.1552¢). 1<a<14280

3
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t—v, I, %) Existence Hemarks
5{12.8.4). 1<e <2 Yes | NLS | Extension of 4-(11.5.8}
5{13.6,4} Yeu LS "Wreheriia
5-{14.8,3) Yes ‘Browwer8t
5(14.7 8 7
5-(14.7,12} Yes Exwension of 4-{13,8.12)
5-{14,7.18} Yes 6-{14.7.4) 35 a S-design
5-{15,7.15) Yes “vanTrung86:
5-16.8.1) No Extend 4-({15.5.1}
5-(16.8.2) Y
5.(16.8,3) Yes ‘Brouwer88
5-(16,6.4) 7
5-(16,8.5) Yes ‘Brouwer88;
316,754, 12 7
5-(18.7.15) Yes Brouwer8¢’
5-(18.7.52), 4S8 55 7
5-(18.8.5¢), 1<s<5 T -
5-{16.8.50). 8<a<18 Yes Extension of 4-(15.7.54)
(17.1.8 7
5-(17.7,12) Yes Brouwer8§,
5-{17.7,18) Yes vapTrungss

5-{17.7,24} Yes Brouwer86.
5-(17.7.30) M

5(17.8.20s}, 15052 T

5.(17 8.80) Yes van Trung86:
$-(17,8.80) Yes Kramer75
(17 .8,100) 7

5-(18.8.4), 1 <o <3 ?

5(18,8.4) Yes Kramer75
5-(18.6.5) Yes Brouwers6_
5-{18.8.8) '

518,780}, 1<o <8 Yes Kramer?5;
5(16.82) No Exvend 4(17.7.2)
5-(18,8.4} 7

5-(18.8,8) Yes MacWillisms78;
5(18.8.24), 45058 T

(18,8.24), 1S4<8 Yea TKramer?5:
5118,8.2¢), 9Ss<I4 T

{18,824}, 15<a <18 Yea [Knmerﬁr
5-(18.8.2¢), 17<a<2l 7

5-(18 8 40) Yoo TMacWillams78|
5-(18,8,2s), 22<e <24 Yes Kramer?5;
5-(18,8.2¢), 25<a <2 H

5(18,8,27), 30<a <33 Yes Tamerts;
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t—{v, k, 3} Existence
5-{188.28). <537 ¥
5-[t8.8.2a], 38 <41 Yes ‘Kramer?5:
5(18.8.24), 4224545 ?
5-(18.8.2¢), 46<a <48 Yes ‘Kramer75
5(18.8.22). 50<s <51 ? _
5-{18.8.104) Yes See note (1) with 5{17.7.24) and 5(17 .8.80}
5-(18.8.1061 ? .
5-{18.8.2a ). 34€a %57 Yes ‘KramerT5
5-(18.8.52}. 585 <B} 7
5.{18.8.22}. 62<a <65 Yes Wramer75
5{18.8.22) 66<s <88 7
1 5-{18,8.2s), TOSe <71 Yes Kramer?5,
5-(18.8.5) No Extend 4-(17.8.5)
5-(18:9.10) 7
5-{18.8.15) Yes Extension of 4(17.8.15)
518050 ), 4<4<5 H
5-(18.9.54), 8<Ke <27 Yes Extension of 4-[17.8.5¢)
5-(18.8.140) Yes ‘Kramer?5
5-{18.9.58). 29<2 <30 Yes Extension of 4-{17.8 54}
5(18.8.155) Yes ‘Kramer?5
5-{18.9.58). 32<a <33 Yes -Extension of 4-(17.8.54)
5{18.8.170} 3
5-[18.8.175) Yes Extension of 4-{17.8.175}
516 950} 36<a <38 Tes "Brouwer8b,
5-{18.9.195) Yes Kramer?5
5-(18.8.700) - Yes Extension of 4-{17.8.5¢}
5-(18.9.205) Yes Kramer?5.
5-(18.8.58), 42€e <44 Yes ‘Brouwer&s’
| >(18.9.225) Yes ‘Kramer?s,
5-(18.9,230) Yes Extension of 4-{17,8,230)
5{18.9.235) Yes | (Kramer?3
5-(18,9.52). 48<s 4P Yes Brouwerst,
5-(18.8,5#). 0<e <51 Yes ‘Kramer?5,
5-(18.9.260) Yes "Brouwerst!
5-{18.9,58 ), 53<a 554 Yes 'Kramer75:
5-{18.9:275) Yes Extension of 4-{17,8.275}
5-(18.8.50}. 50<a €57 Yes Kramer75:
= (18,9,290) v
5-(18.9.50 ], 50<a<00 Yes . Kramer75;
5-(18.9.305) Yes Brouwer88:
5-(18.9.5¢ ), 03<s<B3 Yes Kramer7s,
'5-(18.9.320) Yes Extension of 4(17.8.5+).
S(18.9,50 ). B5<a <BE Yo TKramer7s|
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t—w, &, %) Existence Remarks
5-{18.8.5¢], 87<s<BE Yes Extension of 4+{17.8.54)
5-{18,9,345) Yes ‘Kramer75:
5-{18.9.50), T0€#<T1 Yes Extension of 4-(17.8.5#)
51190 32). 15053 7
S(18.770) 1¢ %3 "

5-(19.7 .28} Yes vanTruaght
5-(19.7 .35} Yes See note (1) with 5-(18.6.5) and 5{18.7.30)
5{19.7 42} Yes Brouwer8g
5(19.8.28) T

5-(19.8,284 ), 22 <3 Yes ‘vanTrungBB
5-(19.8,112) Yes Detived design of 8-{20.0.112)
3-(19.8.140) Yes ‘vanTrung86:
5-(19.8.168) ”

5-(19.9.7} No ‘Kohlerss’
5(19.9.14) T

&{19.9.21) Yes :ﬁrouwerﬂﬂ
(199,74} 4<9<8 7

3.{19.9.72). T<a<B Yes wanTrunghé
5-(19.9.78) Ba<i4 7 .

5-(19.0.72). 15<e <18 Yes ‘'vanTrunght
5{19.5.72). 11<s<19 7

5-(18.9.140} Yes ‘Brouwerds
3(19.9.147} T

5-(19.9.7¢), 22<e <24 Yes ‘vanTrungB6
5(19.9.72). 25<s <20 H

S{19.8.72), 30<s <33 Yes VAR TTungas.
5-{19.9.78). 34<a <37 H ’

~(19.9.7¢), 3I8<s <4l Yes {vanTrung8s,
S(19.0,72), 421243 T

5-(19.0.308) Yes Residunl design of 6-(20,9.112)
%(16.9.315) H

5{18.9.7¢), 46<s <D Yes vanTrung8s:
5-(19.9.7¢). S0Ce<51 M

5-(19,9.384) Yes {van Trungeb,
5(19.9.371) v .

5-(19,9.7s), S4<e <57 Yes TvanTruogell
5{19.9.74), 58<+ <61 ¥

5{19.9.7¢), 62<s <85 Yes TvanTrungs8]
5(19.9,72). SB<e <9 7

5(19.97s), T0Cs<T1 Yes vanTrungss
5-{20.8.35 1._15. <8 Yes K.ramer85:
5{20.9.105) Yeu rameris
5-(20.9.210) Yes ivanTrung8f’
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t—{v, k, X) Existance
5(20.8.1058 ), 32s<4 Yes Krameris,
5-120.9,525) Yes VAL TTungss.
5.(20.9.830) Yes Kramer8s:
5-{20.10,21s), 1<e <2 ?
5-{20.10.83} Yes "Extension of 4-{19,8.83)
5-{2010.714}, 450 <5 ¥
5-{20.10.21¢). 8<s <8 Yes Kramer8s:
5+(20,10.189) Yeg Extension of 4-(19.8.189}
5-{20.10.21¢). 10<e<13 Yes Kramers5
5-120.10.212), 145a <7} Yes Extension of 4{19.9,214}
5(216.4) B ; .
5(21.8.8) Yes Derived design-of 5-('2'5.7,8}
5+{21.7.30) ? *
5-(21.7.80) Yes Residual design of 6-{22.7,8)
5-(21.8.280) ?
5-{21.8.70) H
5-{21.9.140} Yes vanTrung8s:
5-(21.9,210) M .
5-(21.9.280) Yes vaoTrung8,
5-121.9.350) H
5-{21.9.420) Yes vanTrung8si
5-(21.9.490) !
5-(21.6.560) Yes ‘van Trung®s!
5-{21.9.630) H
5-121.9.700) Yes vanTrung8é:
(216,770 3 -
5(21.9.840) Yes vanTrung88
5(21.9.910) 7
5(21.10,168) v
§-(21.10.338) Yes ‘Kramer84
5-{21,10.504}) 4
5-{21,10,872) Yes ‘vanTrung§s’
+(21,10,840) v
5-(21.10,1008) Yes ivanTrunghs!
5(21.10,1178) H
5-(21.10,1 344} Yes See note (1) with 5-{20.9.470) and 5-(20,10,024)
5(31,10,0512) v
5-(21,10,1680) Yes vanTrung®s|
5{21.10,188), 1S <13 H
5(238.4), 1Sa<8 7
5(22,7.24), 1433 ¥
5(22.7,68) Yes &{22.7.8) aa » >-design
5i22.8.208), 1Ce <17 ?
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t—{o, k, 3) Existence Remarks
5-{22.9.70s), 1<e <17 ?
5(22.10.144), 12 <87 ¥
5-(22,10.952} Yes Ses mote (1) with 5-{21,9.280} and 5(21,10871)
5-(22,10,14¢). 88<2 <101 *
5(22,10,1428} Yes See note (1) with 5-(21.9.420) and 5-(21.10.1008)
5-(22,10.144). 103<a <135 ?
5-{22.10.1904) Yes ~See note (1) with 5(21.9.560) and 5(21.10.1344)
5-(22.10.144). 137<a <169 ?
5-(22.10.2380) Yes See note {11 with 5-{21.9.700) and 5-(21.10.1683)
5-(22.10.148). 171<2 <221 ¥
5-(22,11,28s}. 1 €2 <11 !
5-{22.11.336) Yes Extension of 4-{21.10,338)
5-(22.11.28s }. 135015 ?
5+(22.11 448) . Yes Exteasion of 4-{21,10.448)
(2211288 ). 1758 <25 7 -
5(22,11,872) Yes Extension of 4-(21,10,672)
5-(22.11.28¢), 25<a <33 ?
5-(12.11,952) Yes Extension of 4-(21.10.952)
3-(22.11,980) ¥ -
5-{22.11,1008) Yes Extension of 4-{21.10.1008)
3{20.11.082), 3722 <39 T - )
5.{22.11.1120) Yes Extension of 4-(21,10,1120)
5-{22.11.288), 41<e <AS M
5-{22.11,1288) Yes Extension of 4-(21.10,1288)
5-{22,11,2%4 ). 47<Ce<51 ? .
5-[22.11,1458) Yes Extension of 4-(21.10,E458)
5-(22.11.1484) ’
5.(22.11.1512) Yes Extension of 4-(21,10,1512)
5-(30.11.287), 55<e <50 v .
5-(22,11.1880) Yes Extension of 4-[21,10,1680)
5-{22.11.282). 81<e <03 7 -
5-(22.11,1792) Yes Extension of £(21.10.1782)
5-(22,11,1820] v
5-(22,11,1848) Yes Extension of 4-(21,10,1848)
5(22.11.1878) . ?
5-{22,11.1904) Yea See note (2) with 5-(21.10.672)
5(22,11,1032) 3
5(22.11,1900) Yes Extension of +{21,10.1960)
5{22.11.1088) Y
5122,11,2018) Yes Extension of 4{21.10,2018)
5(22.11,28s), 7358 <77 3
S{20.11,2184) Tes Extension of +{21,10.2184)
5(22,11,28¢), 1954 <81 H
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t—{v, &, 1) Existence ] Remarks
5-(22,11,2298) Yes Extension of +(21,10,229€)
5-(22.11,2324) i
5-(22.11.28s), B4<a <85 Yes Extension of 4-{21,10.28s)
5-{22.11.28+), 88<a <80 H
5{22.11.2590) Yes Extension of 4(21.10,2520],
(20.11.284). 91<e <03 H
5.122,11,2632}) Yes Extension of 4-(21,10.2632)
5-{22.11.2680) 4
5-(22.11.2688) Yes Extension of 4-(21.10,2888)
S(22.11.280 ), WTZe<I0] 7
5-(22.11,2856) Yes See note (2) with 5(21.10.1008)
5-(22 11.984), 103<s <118 7
5-{22.11.3360} Yes Extension of 4-{21,10.3360)
5(2.11.780), 12150 5131 7
5-(22.11.3896) Yes Extension of 4{21.10.3606)
5+{22.11.28e), 1330 <135 H
5-(22,11.3808) Yes See note (2) with 5:(21,10.1344)
5(22.11.982), 13724 <143 ¥
5-{22.11.4032} Yes Extension of 4-(21,10.4032)
5-(22.11.28¢), 145<s <152 7
5-{22.11.4284) Yes Extension of 4-(21,10.4284)
(22.11.28¢}. 1S4<s <160 3
5-(22.11,4780) Yes See note (2] with 5-(21,10.1880)
5-{22.11.284), 171<s <188 H
5-{2211,5238) Yes Extension of +(21.10,5238)
5-{22.11.28s). 188<a <201 4
5-(22.11.5858) Yeu Extesnion of 4-{21.10,5858)
5-(22.11.5684) ¥
S{22,11.5713) Yes Extersion of #(21,10,5712)
5{22.11 282 ), 20528 <721 7
5-(23.8.8) 4
5-(28.738), 1€a<25 B
5(23.8.82), IS8 %51 7
5(23.9,006), 1<e<i? 7
5-(23,10,25% ), 1<a <17 7
5-(23.1143s), 1Ss <87 7 -
5(23.11.2858) Yes See note (1) with 5-(37,10,952) and 5-3.11.1904]
5-(23.11.42s), 89<a <101 B
3-{23.11 4284) Yo See note (1) with 5127.10,1428) and 522,11 2858)
5-{23.11,424), 103<a <135 7 - ;
5-(23,11 5712) Yes See note (1) with 5-(22,10.1504) and 5(22,11,3808)
(23 114%4), 137Ss <100 7
S{33.117140) Yes See note (1) with 5-{22,10,2390) and 5-(22,11,4760)
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t—{v, k, %) Existence Remarks
52311420, 171205221 ?
5(24.6,1) Yes ‘Denniston 78,
5(24.6.2) Yes KreherBg,
5(24.6.3) Yes Driessen?8
5(M.8.0) 4<e<B Yes Kreberg9.
5-(24.7.3) Yes ‘Driessen?s
5{24.7.30), 2<e <20 Yes Kreherdd'
5-(24.7.83} Yes Driessen?8
5-(24.7 32 ), 234 <28 Yes " Rrehersd
5-{24.8.1) Yes Wittds
5-(24.8.6), 2<0<8 Yes ‘Kramer7 4b.
S(24.8.4), 10<e <127 7
S-[248.8), 128<a <120 Yes ‘Driemen78
§(24.8.0), 130<a<4B4 7
5-(24.9 8} Yes Assmusty
524,984}, 2Ca<5 ?
5-(24,8.38) Yes Driessen?s
5-(24.9.88), T<a <59 '
5-(24.9.360} Yes T | Assmusés
5-(24.9.8¢). 81<a <279 ? .
5-{24,9.1880}) Yes Difference of 5-(24.9.1718} and 5{24.9.36)
5{24.9.6¢). 281<s <785 T
5-[24.0.1718) Yes Driesen?s
5-(24.9.82), 287 Se <323 ]
5-{24.10.188 ], I<s<2¥ 3
5.(24.10.540} Yes Driessen?®’
5(24.10.182), 31<s <323 7 ;
5-(24,11.42s). 1Sa <109 7
5-{24,11,4620) Yes . iDriessen78
5(24,31.429), 111545023 7
(24,19 82). 1543 Ne Extend 4{23.11.6¢)
(241283}, 3<e<T Y
(24,12.48) Yes Asamus8o’
5{24.12.87), S0 595 T
5(24.12.576) Yes |Assmusty
51241280}, 9T <1291 7 -
S(24.12,7752} Yes See note (2] with 5-{23.11,5350)
5-{24,12,62), 1203<e <1420 * .
5-(24.12.8580) Yea Extension of +(23.11,3580)
524,12 82), 14315s <1937 7
5{24,12.11628) Yes See note {2) with 5-{23.11.4284)
5-{24.12.8s), 1939<s <2583 ! ’
5-(24.12.15504) Yes See note (2) with 5-{23.11.5712]
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5-(24.13.82), 2585<e <3230

?

$-(24.12,19380)

Yeu

See note [2) with -'»{23,1.1.7140)

5-(24,12.62), 3231Ca<A199

5-(35.7.10s), 1<s <0

5-(35.9.20 ), 254 <28

5(35.9.152). 1<e<g

£(25.9.45)

See tote (1) with 3{24.8.8) and 5-(24.9.36)

5{25.0.154). 4Sa <161

5-25,10.244 ). 1 <o <323

5-(25.11.80s ). 1<+ <323

5-{25,12,120s ), 1<s <108

5-(25.12.13200)

See note {1} with 5(24.11.4620) and 5{24.12,8580)

5(35.12.1202), 111<s <302

5-(268.00), 1503

5-{26.8,700), 1<a <8

${26.8.315¢). 1S45B

5(26.10.63¢), 1<s <161

5-(28.11.84¢ ), 1<s <393

5{28,12.1804), 1<s <323

5.(26.13.45¢ ), 1<a <708

cal o] caf ] caf ) ca] el

5(26.13.34850)

See note {2) with 5-{25.12.13200)

5-{26.13.45¢), 771<a <3261

o=
2

5-(278.21), I<a<h

5-(27.7 21s), 1545

5278 140e). ISe<h

5{27 9,35¢), I<e<104

5-(37,10.1264). 1<e <104

S{27.11.9314). 1€ <101

5-(27.12.2844 ). 1<a <323

5-(27,13.4854 ), 1<a<323

5-{78.8.1)

5-{28.8,2), 2<s<1)

Kreher87a.

3(28,7.1)

Denniston7s;

T(24.7.4) 25a<128

5{08.8,74), 1<4<1T6

5-(28,9,35s), [<s<128

5-{28.10,7¢), 15s <2403

5-{28,11,2%13), ISs <218

5{28,17,33¢), 12 <3714

5-(28,13.3%), 1<a<TAE

5-(26.14,550), 1<s <7420

af ol el sl ] ] ]

5(30.6.12)

v
2

LS

Derived desgn of 6-(30,7,12)

b

5{20.7 84, 152 <E2
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I—w, F, %)

Existonce

Hemarks

5(29.7.138)

Yes

“Residual denign of 6-(30.7.12)

5{2088¢). ISe<IZ0

5-(20,0.42¢), 15120

5-(29.10,1882), 1<+ <128

§-(29.11,308¢), 1<s <218

-af uf -al

S(28.12,70%4¢), 1<s <218

iy

5120,13,99s), 1<s <3714

5(29.14.44a), 152 < 14558

5(30.8.5¢). 122 %2

5-(30,7.30s), lggi

5{30.7.150}

8:(30.7,12) as & S-design

5-{30.8.20s), 1<a <5y

5-(30.8.10¢), 1<e <032

5-(30.10,42s), 1<a <832

5-(30.11,15408)), 1S <57

5-(30.12.220)

MacWilliamar 8! .

5-{30,12.2202), 254 <1092

5-{30.13.4954), 1<s <1082

5{30.14.551), 1Se <7

5-(30,14.5390)

MacWilliams?8)

5-(30,14.55¢). G0<a <1024

5-(30.14.58375)

e Wikiama 78]

5-(30,14.55¢), 103B<s<18572

S(30.15,222). 1S9 <74290
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i—{v, k, )\)

Existence

Remarke

6-(14,7 4)

Yes LS

Extension of 5-{13,6 4)

Tens7a)

5(16,8.15)

8-(17 7.1}

Extead 5-(16.8.1)

B-(17.7.4), 2<e<5

8-{17,8.5¢), 1<s<5

6-{18.8.64), I<e <3

8-{18.9.202), 1<

81974, ISa<8

8-{19.8.84), 1<s <8

6-(10.9.24), 1<oCh

‘Haemers74!

5{19.5.32), 5<s <71

6-(20.8.74). IS4 B

8-(20.9,284), 1S4 <3

8(309.112)

KramerB5:

8-(20,8.28s ). 5Cs <6

6-120.10.70), 1S9 <2

‘Hasmers?4.

6-(20.10.74), 3<a <1

B-(21.9354 ). 1<s <6

8-(21.10,1054), 1<s 6

B(22.74)

6-(22.7.8)

Teirlinckss

$(22.8.80)

6-(22.9.280)

6-{22.10.704), 1S9 <13

8-(22,11,168s), 1<s <13

&(23,7.7), ISe<8

6-{235.49). 1<e<I7

8-(230.20¢), 1< <17

8-(23.10,704), 1S4 <17

812311 14s), 1<e <221

cof ey cwl ] 2] w] caf e e

8-(24.7 8)

&{24,8.01), 1<s<25

6-(24.9,242), 1<a <17

6-(24.10.904 ), 159<17

5{24,11,25%s). 1<e<17

8-(24.12.4%), 1S4<231

cal ] ra] 0] -]

B(25,7 4}, 1<+ <9

-

6(258.34), 1Se<28

6(25,9.3¢), I<e<ibl

8-25.1084), 1<s <333

8-(25,11.182), 1€e <323

8-(25 12474 ). 1<e <323

o] cal a]
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T—{v, £, %)

Existencs

Remarks

G-(26,8.10s), 1<e <9

*

6-(26.9.600), 1<4<0

6-{28,10.130), I<a<161

#-{28.11,243), 1<e<323

6-(26.12,80s), 1505323

ol caf ] -

5-(26.13.120s ). 1S4 <323

8-(27.9,70¢), 12750

6-(27,10.3154), 1<s <9

8-{27,11.83¢), 1Sa <161

6-(27.12.848), 1<s <323

8(27.15,1804), 1S4<323

6-{28.7.20), 1 <e <5

6-[28,8.21s), 1<a <5

&-(28.9.140s), 1<a <5

6-(78.10,352), 1<s <104

ol el ] ] 0| -] -

6-(28.11,13864), ISs <P

-8

8-(28.12.2314), 1S4 <161

B-(28.13.0644 ). 1<s <323

6-(28,14.4858), 1<4 <323

(28.7.0), 1<a<i]

{208.4) 1<e<IZ8

#(209.74), ISs<170

5-(29.10.354 ), 1<e <120

6-(20.11,774), 1< <218

8-(29.12.2314), 1<e <018

8-{29.13.332), 1<s<3T14

6-{29.14,331), 1<a <742¢

vl ] el o] cwl o] -] ] ] e

6-(30.7.12)

|
2

LS

TTeirlncksg)

6-(30,8.12s), 1<sS11

6-(30.0.62), 1<e <170

8-(30.10.424), 1245128

6-(30,11.18482 ), 1<e <11

5-(30,12.3082), 152 <218

8-(30.13,7024), 1<# <218

] w] ] w] 0]

6-(30,14,992). 1<e<3714

-~

6-(30.15,44}

HaemersTa]

B-(30,15.14a}, T<s< 14858
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i—{v, &, A) Existence Remarke
7-(18,8.8) v
7-(18.8.1) No Extend 8-(17.7.1)
7-(I€8.1), 25455

7(18.9.5¢) 15955

L]

H

7-{19.8.82}, 1<s <5 L
7{30.8.0], 1506 ’
b

7-(20.962]. 1Sa<B

7-(20.10.2¢), 1€e<5 No Extend 5-(19.9.2s)

720,10 22, 6<a <71

721,0.74), I<s<B

7-(21.10.284), 1<e<8

7-(22,10,352), 1<a<B

7-[22.11.1064), 1<0<8

T-258.8)

cafwf ] a] wf ]

7-(33,9.60)

7-(33.10.280)

T-(23.11.70¢), 1Ss<13

T-[24.8.4). ISe<8

T-{BA9,4), 1Se 1T

-af o] o] -l -l

7-(24.10.200). 1<s <17

7-{24.11,708), 1€0 €17

T-(234,12.14%), 1502201

(2588

7-(25.6.64), 124 <8

T(25.10.248), 124 <17

7-{25.11.008), 1<a<i?

7(25.12.252¢), 1Sa<17

7-(268.4), 152 <D

7026, 9,90), 1Se<h

wa] cw] ] a] o] u] -al-a] -] e

7-(26.10.04), 1<a <181

7-{28,11,8)

F4
o

iHaemers74)

7-{26,11.8s), 21 <023

7-(26,12.184], 1<a <328

7-(28.13.422), 1<a <323

7-(27.8.102), 1<a2h

caf a| a] ]

7-(27.10.60a ], 1S2 <8

7-(27.11 15¢), 1€a <181

T-(27.17.04¢), 1<s <323

7.(27.13 800 ), 1<s <373

7-(28.10,704), 1S2 50

7(28.11,3152). 1S <0

17208, i<a<ifl

ol al el u] ow] ]

7-{28.13.842), 1<e <353
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t—{v, k, A}

Existence

Remarks

7-(28,14.1308), 1<e <323

r

7-{20.8.24), 1055

7-(20,8.218), 1S <5

7-(29,10.140¢), 1S9 55

7-(20.11,385a ), 1<e <9

co| o] e ] -

7-{29.13.2314), 1S4 <161

7-(29.14.2642), 1S9 <323

7-(30,8.2), 1<s<I1

7-(30,0.9). 1<s<I128

7-(30,10.78), 1<e <128

7-(30,11,3854 ), 1S4 <11

o e] o] a] a] -

7-130,12.77a ). 1Se <218

7-{30.13.9318), 1<e<21E

7-(30,14.308). 124 <3714

7(30.15.33s). I<s<i429

PR R R

(19.8.1)

Extend 7-{18,8.1)

5(16,8.0). 2<a<5

8-(20.106¢), 1<a<h

8-{21.9.¢). 15s<B

T-(21.10.8s], 1<e <0

F(22.10.7¢). 1<0<8

8.(22.11.284), 1<a 5B

8(23.11.350). 1548

#121.08)

8-(24.10.80)

R-{24.11.280)

®(24.12.704), 1Se<13

#2504, 1<e<8

8-(25,10.42), 1<ax17

&(35,11.200), 1Se <17

8-(25.12.708), I<e<17

ca] w0} -

8-(26.10.87), 15058

&(26.11.24¢), 1Se<1]

i

%.(26,12.908), 1< <17

8-{26.13.052a), 1<e<17

B(27.9.9), ISe<9

8-(27.10.94), 1 <a<9

| sl ] e

|

#(27.113)

HaemersT4

B-{27,11.3a), 2S4 <101

8(27,12.80). 1582

_'Humeu?l]

8-(27 1264 ), 328 <323

®(27.13.18)

Haemers74|

8(27.13.182), 252323
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le.(v. &, 3}

Existence

ﬁomlrkl.

8-{28,10.10¢), 15059

§(28.11.600), 1500

5-(28.12.152), 1S4 <101

$-(28.13.24)

‘Haemers?4:

[F(28.15.240}, 2<a <303

8-{28.14.600}, 1< <I23

8-{19.11.70s}, 1<a <P

$(29.12.3154). 1<e<D

8(29.13.83s). 1a<ibl

§(29.14.84¢ ), 1<e <323

§-(30.9.28), 1o <5

8(20,10.21s), 1S9 <5

B-(30.14.231e), I<e <161

8730152642, 1<e<328

$-(20,10,1)

Extend 8-(19,9.1)

${20.10.4), 2<s <5

G(22.10.4). 1<s <B

B{22.11 8a). 1<s<B

$(I3.11.72), T<s<h

ol e

0-(24.12.350), 1€4<8

9-(25.10.8)

*(25.11.60)

9-{25.12,280}

T(36.104), 1S+ <8

0-(26.11.4s), 1<s<17

(2612 20¢), 1< <17

020,153,700 ), 1<a <17

(27,1100}, 1<e<8

8(27.12.240), 12517

9-{27.13.90¢), 1<a <17

9-(28.10.0), 1<e <0

O(35.11.9s). ISa<0

rof ] -w] w] -] ca] ] o] af a] ] ] -l

8-(28,12.3)

,ﬁumen‘“}

©(28.12.3¢), 2<a <161

(28,13 84), 15e<2

!ﬁumers‘u}

%(29,13.60), 354 <323

(28,1418

HaemersT4!

%(28.14.184), 250 <923

9-{20.11.10s), 12258

$-129.12,600 ), 1S9 <9

9-(29.13.15¢). 1 <o <181

9-(29.14.24)

iﬁ;mers'll;

9-(29,14.74¢), <2 <323
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t={v, &, X}

Existsnce

Remarks

9-(30,12,700), 1<a <9

T(20.14.832), 1<a <161

B-(30.15.84¢), 1<e <393

10-{23.11.8), 1<a<B

10-(24.12.70), 1<a <8

10-(26.11.8)

ca] w] ] cafe] -] -l

10-{26,12,60)

10-(26.13.289)

"~

102711 4), 1€e<8

To-(27.12.4)

HaemensT4

10-{27.12 42), 2€4 17

10-(2: 13.20)

‘Haemers74i

10-(27.13.204 ). 2<8 217

10-(28.12.94}, 1<e <8

10-(28.13,244), 158517

10-(28.14.00s), 1<a<17 .

10-(28.15.4), 1<s<@

10-(29.13.9¢ |. 1<a<¥

10-{29.13.32), 1o <3

ﬁumenﬂ_

10-(25.13.3¢ ), 4<a <161

10-{29.14.88), 1<e <8

HaemersT4

10-(26.14.6¢), 98 <323

10-(30.12.104 ). 15858

10-(30,13,804), 1S4 <9

10-(30,14,15)

Haemers?4

10-(30.14.154), 3<# <101

10-(30.15,24¢), 127 <4

ﬁumen'ﬂi

10-(30.15.240), <8 <30

TI-(24.12.4). 1S4 <8

11-{27.12.8)

11-127,13 50]

11-(28.12,8), 1€s<8

11-{28.13.4) |

‘Haemers74:

T1-(28.13 40}, 224517

11-(28.14,20}

Haemers74|

11-(28.14,20s ). 22417

11-(29.13.00}, 1<e <8

11-(20.14.24), 1<e <17

11-{30.12.5). 1<e <9

11-(30.13.99), 1S90

11-(30,14.32), 1<2<5

‘Haemers74

11-{30.14.35), 6<a<IB1

11-(30.15.83}. 1<2<8

‘Haemers74

11-(30.15 84, 8<¢ <323
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t—{v, k A}

Existerce

ﬁlﬂ'llrltl

13-(28.13.,8)

12-(78,14,60)

12-(29.13.0), 1<2 <8

12-(39.14.4)

Haemera? 4!

12-(28,14.4¢), 220 <17

12-(30.14,9¢), 1<e<8

15:(30,15.24)

iHaemers?4;

12-(30,15.24¢), 2<8 <17

13-(29,14,8) '

13-{30.14,0), 1<<s <8

13-(30.15 4]

Extend 12420.14.4)

13301548 ], 2<a <17

14-(30,15,8)

No_tel

(1) Let (X, BUY) be a t—{v, &', 20 Idnign for j=1,....0 and 2< 4 <t such that the foilowing

conditiong bold:

4=

4d=m —-

m -

K gty 2<5<,

‘]x“’(...., =AMy O0Sm<a-2

Then there exiaus & t—~(v + ¢ — 1. k1%, AV, __ )} design. See ‘vanTrungB6;.

(3} If there existe & 1=(2k + 1. £, %) design, then there exists & f—(2k + 2, k 4 1.
design. See vanTrung88;.

(3) TIf a symmetric block design exists with parameters v, k, 3. t
L. if vis even, n ia a square.
2. U visodd, 2* = n2? + {=1}1""'2%y? has 2 solution in integers z. y, 2 not all zero.

See IChowlas0;.

ben writing n = k — A:

(i)
(i)

2k 4+ 2 — ¢
k+1-t

(4)  Let v, k, & satisfy kik — 1.) = A{v — 1) and suppose we are given a block design D with parameters
vimy -k k'm k-3 3 =A andthat A = L or 2. Then D can be embedded as a residual design
ip & symmetric design with parameters v, k, . See Hall54'.
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Infinite Families of t-designs , ¢t > ¢ -

L LI
4={2° + 1, 2™, (2™ - 3) 22"““_1) designa exist provided 2 < m < n. See Hubaut74).
img -

4=(2" + 1.2°70 4 1, (2777 - )2 % - 12" — 4)) designs exist provided n > 4. See Driessen7d.
- m L] ko1 2.-6 =1
=2+ 12"+ L2+ ) [T
w277 -1
See Hubaui74'.

) designs exist provided 2 < m < n and m does not divide n.

(2 + 1+ 9. " =1, [2. +:‘- 3](2"' =~ I{2* ™ = 1)2" " = 4)) designs exist for each s >2 such

=1 _
that n > 8 is large enough so that 2n T >0 + 8. See Magliverass?).

2 +e-2

=2+ 1 40, ™ [ . ](2" = 3)u) designs exist for m sufficiently close to n, with m Inrge

m=] pa— _
encugh so that [z] / {"' :' '} > hofhg — &) where p = [T :.... i
il -

blocks and replication number respectively. See Magliverass?|.

and kg, X are the number of

=" + 1+, 2" 41, [2. +: - 3](2“' + 1)u) designs exist for m sufficiently close to n, with m large

+ .] L Sl ] b admli 1

enough 30 that i] / [v e | >2elho = Ap) where p = [] P
(-7 -

biocks and replication number respectively. See Magliverass?;.

and Mg, A, are the number of

5—(2" + 2.2°7 1, (2%~ 32" ~ 1)} designa exist provided n > 4. See Allwop72’,

5-{2% + 3. 2% 4 1, (2 - 22 3Nttty dl'esi;ns exist provided n > 6. See 'vanTrung8d. .
5—(2% + 4,27 4+ 2, (2 ~ IX2* - 2){2*~® — 1)) designs exist provided n > 5. See vanTrungssl.
5—(2% + 5, 2% 4+ 2, 2%(2% - 1)2% = 22" 2 — 1)} designs exist provided n 2 8. See ‘vanTrungss).
5—(2% + 8. 2% 4 32772 4 1) ~ 1) - 2)} designs exist provided n > 8. See vanTrung86!. .

5—{2" + 2 + o 1, [2. +: = 3](2"‘ = 3}2°7® - 1)) designs exist for each n > N such that a >0,

o¥ _ N

N>4and 1

> 2 + 4. See Magliveras87!,

t={v. t + 1, (¢ + 1)P*) designe exist provided v mt (mod (¢ + 1)®*)) and v 2t + 1 See Teir
linek87:. .
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Resuits on the Explicit Ehumention of t-Designs

Thbe following table contains ¢-designs without repeated blocks for which explicit enumeration had
been done. N{h: ¢, k, v) denotes the number of pairwise non-isomorphic t—(v, k, A} designs.

t—{v, k, A} -  NBitEw) : n.m;rn.

2-(6.3.2) 1 [Nandi48a;
24{7.3,1) t (Hallg?
2-(7.3.2) 1 iGibbons78} ’
2-(7.3,3) | [Gibbana7e’
2-(8.4.3) 4 INandi48b!
2-(8,3.1) ; Hall67]
%{8.3.2) 13 {Gibbons7s!
2-(9.3,3) 132 Harmse?!
2-{9.4:3) u 'Stanton?6)
2-(10.3.2) 394 - {Colbournsa;
2-(10.4.2) L} {Nandid8a}
2{10.5,4) 7' [vanLine?7}
2-(11,5,2) 1 [Husain45)
2-(13.8,1) 2 DePraqualess!
2-(13.4,1) t {Gibbons7e'!
2-(15,3.1) 80 {Cole2s]
2.{15.7.3) 5 INandid6b;
2-(18.4,1) 1 Wite38]
2-{18,8.2) 3 Husain4s| -
2-(19.9,4) s [Gibbons?e’
2{21.5.1) 1 (Wittas!
2-(28.5.1) 1 (Maclnnes0T;
2:{25.9.3) 78 [Dennistonga!
*{84.1) 1 " [Barraucs)
3(8,4.2) 1 |Gibbons78]
3(3.4.9) t [Gibbons76]
3(104.1) 1 [Barrau08]
3{10.5.3) 7 {Breach?9)
H{14.4.1) 4 Mendelsohn?2|
3(17.5.1) 1 Witas]
3-(22.6.1) 1 Witeas) '
3-(268.1) 1 [Chen72}
+{115.1} 1 {Barrau0s|
+{03.7.1) | Wit138] ]
5-(12.8.1} . 1 'Barrau0s;
3{24.8.1) ] Wine3gj

250



[Alltopbs)
{AlltopT1a|
[AlltopT1b]
(Alltop72]
[Alitop75]

[Assmus67]

{Assmusag]
[Assmus72

{Assmus86]

[BarrauOS]-

[Bays17]

[Bays35]
EBhén;charyMS[
[Bethss)

{Bose39)
{Breach79]

iBreach8s)
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