














Remark 3 Let R = },a,9 € ZG. By a result in Arasu and Ray-Chaudhuri [3]
if (X4aq, |G]) = 1, we can replace R by a suitable translate of it, if necessary, in
Theorem 12 and Corollary 2 and conclude R®) = R, i.e. the multiplier ¢ actually
fixes R.

Let ¢ be a multiplier of R = A — B. Then by the above remark we obtain
(A-B)” =A—Bor A — B® = A — B. But A and B have coefficients 0 or 1,
hence it follows that A®) = 4 and B® = B. Thus A and B are unions of some of
the orbits of G under the action z — tz.

Theorem 13 A WC(7,4) exists and hence a W (49, 16) ezists. However no
WC(49,16) ezists.

Remark 4 The non-existence of a W(C(49,16) follows from Corollary 2 using the
multiplier 2.

Most of the above results suffice to settle the cases in the following tables except for
the cases WC(133,10%) and W(C(133,5?) which require ad hoc methods which we
now prove.

Proposition 1 There does not exist any WC(133,10?).

Proof. Assume the contrary. Write G = Zi33 = Z7 X Z1g. Then there exists
D € ZG, whose coeflicients are 0, £1, such that

DDY =102, (3)

Let o : Zy x Z1g9 — Z1g be the canonical homomorphism. Extend o linearly
from
Z[Z7 X Z19] — Z[Z]_g].

Apply o to (3), setting E = D, to obtain

EECYD =102 (4)

in Z[Z19]. Note that the coefficients of E lie in [~7,7]. Since 2'® =5 (mod 19), by
Theorem 12, 5 is a multiplier of E. We may, without lost of generality, assume that
E® = E. The orbits of Z1g under = — 5z are of sizes 1'92. Hence from (4) (after
applying the principal character first to £ and then to both sides of (4)), we can find
three integers a, b, c¢ such that

a+9+9 =10 ' (5)

a® + 982 + 92 = 100. (6)

These integers a, b, c are merely the coefficients of E. By (5) a =1 (mod 9).
But a € [-7,7]. Therefore a = 1. But then (6) gives

b+ =11,

a contradiction, which proves the Proposition. O
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Proposition 2 There does not ezist any WC(133,52).

Proof. Assume to the contrary that there exists a WC(133,52). Write G = Z133 =
Z7 % Z19. By Theorem 2, there exist A and B C Zy33, AN B = ¢, |A| = 15 and
| B| = 10 such that

(A - B)(4 — B)™Y = 5% (7)

By theorem 12, 5 is a multiplier of A — B; hence A® = A and B® = B. The orbits
of Z7 under z — 5z are {0} and {1,2,3,4,5,6}. The orbits of Z19 under z — 5z
are {0}, Cp and C; where Cj is the set of all non-zero quadratic residues of Z19 and
C, = Zy9 — (CoU{0}).

Then, without loss of generality, we can assume that

A=1{1,2,3,4,56} x {0} U {0} x C, and B ={(0,0)}U{0} x Cy.
Let x be any nonprincipal character of G such that x | Zyg = xo. Then x(4) =

—1+49 =8 and x(B) = 1+9 =-10. Therefore x(A — B) = 8 — 10 = —2. But by (7),
|x(A — B)|?> = 52, a contradiction. Thus there cannot exist WC(133,5?). o

4 The Projective Plane Orders

In this section we consider WC(m? + m + 1, k%) for k € {2,---,m}.

Case | n=102+10+1
k |Theorem |[p[t[ m [ n [p/=-1 (modm)
10 Does not exist as there is no projective plane of order 10
9 | Theorem3 |3 ]2|111{111{3°=~1 (mod 37)
8 | Theorem3 |2 |3 37 | 111 |2¥ = -1 (mod 37)
7 | 7 is a multiplier; orbit sizes 13912, |A| = 28, |B| = 21; impossible
6 | Theorem3|3|1]111|111|3°=~-1 (mod 37)
5 | Theorem3 |5 | 1| 37 | 111 | 5¥ = —1 (mod 37)
4 | Theorem3|2|2| 37 {111 |2¥ =~1 (mod 37)
3 | Theorem 9 | Does not exist
2 | Theorem 7 | Does not exist.

WC(10% + 10 + 1, k2) does not exist for any k.
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Case | n=112+11+1

k |Theorem [p[t[ m [ n [p/=-1 (modm)
11 | Theorem 4 | Exists

10 | Proposition

o

Theorem 3 | 3 | 2| 19 | 133 | 3°=—1 (mod 19)
Theorem 3 | 2 }3 19 !133 2=-1 (mod 19)
Open

Theorem 3 | 3 | 1]133 133 | 3°=~1 (mod 133)

Proposition 2

2 is a multiplier; orbit sizes 1132187, |A| = 10, |B| = 6; impossible
Theorem 9 | Does not exist

Theorem 7 | Exists.

BN Wd Ut g 00w

WC (112 + 11 + 1, k?) exists only for k = 2,11 and possibly for 7.

Case | n=122412+1

k |Theorem [p|[t[m | n [pf=-1 (modm)

12 |3/ =4 (mod n) =4 is a multiplier; orbit sizes 1126%, [A] = 78, | B| = 66;
impossible

11 | 11 is a multiplier; orbit sizes 11394, |A| = 66, |B| = 55; impossible

10 | Theorem 3 |2 | 1| 157 | 157 | 2% =—1 (mod 157)

9 | 3 is a multiplier; orbit sizes 11782, | 4| = 45, |B| = 36; impossible

8 | Theorem 3| 2|3 157 | 157 | 2% =~1 (mod 157)

7 | 7is a multiplier; orbit sizes 11523, |A] = 28, |B| = 21; impossible

6 | Theorem 3 | 2| 1| 157 | 157 | 226 =~1 (mod 157)

5 | 5 is a multiplier; orbit sizes 1'156, |A| = 15, | B] = 10; impossible

4 | Theorem 3 | 2| 2| 157 | 157 | 2% =~1 (mod 157)

3 Theorem 9 | Does not exist

2 | Theorem 7 | Does not exist.

WC(122 4+ 12 + 1, k%) does not exist for any k.

Case | n=132+13+1
k | Theorem plt]m [ n [pf=-1 (modm)
13 | Theorem 4 | Exists

12 | Theorem 3 | 2 | 2| 61 | 183 | 2f =~1 (mod 61)
11 | Theorem 3 | 11 | 1| 61 | 183 | 11/ = ~1 (mod 61)
10 | Theorem3 | 5 | 1| 61 | 183 |58 =—1 (mod 61)
9 | Theorem3 | 3 | 2183|183 |3°=~1 (mod 61)
8 | Theorem3 | 2 [3| 61 | 183 |2/ =~1 (mod 61)
7 | Theorem3 | 7 | 1| 61 |183 [ 7/ =~1 (mod 61)
6 | Theorem3 | 3 |1|183[183|3°=-1 (mod 61)
5 | Theorem3 | 5 | 1| 61 |183 |5 =—1 (mod 61)
4 | Theorem3 | 2 | 2| 61 | 183 |2/ =~1 (mod 61)
3 Theorem 9 | Does not exist

2 Theorem 7 | Does not exist.

WC(132 + 13 + 1, k?) exists only for k = 13.
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Case | n=142 +14 +1
k |Theorem [p|t| m [ n [p/=-1 (modm)
14 Does not exist as 14 # sum of two squares
13 | 13 is a multiplier; orbit sizes 1135°%, |A| = 91, |B| = 78; impossible
12 | Theorem 3 | 2 [ 2] 211 | 211 | 2/ = ~1 (mod 211)
11 | 11 is a multiplier; orbit sizes 1'35%, |A| = 66, |B| = 55; impossible
10 | Theorem 3 | 2| 1] 211|211 |2/ =~1 (mod 211)
9 | Theorem 3 {3 | 2| 211 | 211 |3/ = —1 (mod 211)
8 | Theorem3 |2 |3 | 211|211 |2f=~1 (mod 211)
7 | Theorem 3 | 7 | 1| 211|211 |7/ =~1 (mod 211)
6 | Theorem3 |2 |1|211|211|2f=~1 (mod 211)
5 | 5 is a multiplier; orbit sizes 1'35%, |A] = 15, | B| = 10; impossible
4 | Theorem3 | 2|2 | 211|211 |2/ =-1 (mod 211)
3 | Theorem 9 | Does not exist
2 | Theorem 7 | Does not exist.
WC (142 + 14 + 1,k2) does not exist for any k.
Case | n=152+15+1
k |Theorem |p|t|m | n [p/=-1 (modm)
15 |39=5 (mod 241), so 5 is a multiplier; orbit sizes 1140,
|4] = 120, | B| = 105; impossible
14 | Theorem 3 | 7 | 1] 241|241 | 7/ =—1 (mod 241)
13 | Theorem 3 | 13 | 1 | 241 | 241 | 13 = —1 (mod 241)
12 | Theorem 3 | 2 | 2| 241 | 241 | 212 = -1 (mod 241)
11 | Theorem 3 | 11 | 1| 241 | 241 |11/ = -1 (mod 241)
10 | Theorem 3 | 2 |1 ]241 | 241 | 2!2=~1 (mod 241)
9 | Theorem3 | 3 | 2241 | 241 | 3% =~1 (mod 241)
8 | Theorem3 | 2 | 3241 | 241 | 22 =~1 (mod 241)
7 | Theorem 3 | 7 | 1|241 | 241 | 7f =~1 (mod 241)
6 | Theorem 3 | 2 | 1| 241 | 241{22=—1 (mod 241)
5 | Theorem3 | 5 |1|241 | 241 |52 =—1 (mod 241)
4 | Theorem3 | 2 |2|241 241 |22 =~1 (mod 241)
3 | Theorem 9 | Does not exist
2 | Theorem 7 | Does not exist.

WC(15% + 15 + 1, k?) does not exist for any k.
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Case | n=162+16+1

k | Theorem plt]m]| n [p/=-1T (modm)
16 | Theorem 4 | Exists.

15 | Open

14 1 Theorem 3 | 7 | 1|91 |273 | 7%= —1 (mod 13)
13 | Theorem 3 |13 |1 l 91 ( 273 | 18' = -1 (mod 7)
12 | Corollary 1 | Exists

11 | Open

10 | Open

9 Corollary 1 | Exists

8 Open

7 |Theorem3 | 7 |1|91|273|78=—1 (mod 13)
6 Corollary 1 | Exists

5 Open

4 Corollary 1 | Exists

3 Theorem 9 | Exists

2 Theorem 7 | Exists.

WC(16® + 16 + 1,k?) exists for k = 2, 3, 4, 6, 9, 12, 16
and possibly for k = 5, 8, 10, 11, 15.

Case | n =172 +17+1

k | Theorem plt]m [ n [p=—1 (modm)
17 | Theorem4 - Exists

16 | Theorem 3 and Lemma 2 | 2 | 4| 307 | 307 (%) =1

15 | Theorem 3 and Lemma 2 | 5 | 1| 307 | 307 (-3?) =-1

14 | Theorem 3 and Lemma 2 | 2 | 1| 307 | 307 (52) = —1

13 | Theorem 3 and Lemma 2 | 13 | 1 | 307 | 307 (%) =-1

12 | Theorem 3 and Lemma 2 | 2 | 2 | 307 | 307 (—2—7) =-1

i

=2 ol

11 | 11 is a multiplier; orbit sizes 111532, |A] = 66, |B| = 55; impossible

10 | Theorem 3 and Lemma 2 | 2 | 1] 307 | 307 | () = —1

9 | 3 is a multiplier; orbit sizes 1!34°, | A| = 45, |B| = 36; impossible
8 | Theorem 3 and Lemma 2 | 2 | 3| 307 | 307 | (5%) = ~1

7 | 7 is a multiplier; orbit sizes 111532, | 4| = 28, | B| = 21; impossible
6 | Theorem 3 and Lemma 2 | 2 | 1] 307 | 307 (3-§7) = ~1

5 | Theorem 3 and Lemma 2 | 5 | 1| 307 | 307 (W) = -1

4 | Theorem 3 and Lemma 2 | 2 | 2| 307 | 307 (597) = —1

3 Theorem 9 Does not exist

2 Theorem 7 Does not exist.

WC(17% + 17 + 1, k?) exists only for k = 17.
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Case | n =182 +18+1
k | Theorem plt]m | n [pf=-1 (modm')
18 | Theorem 3, Lemma 1 | 3 [ 2[343 | 343 [ 3*=~1 (mod 7) = 3/ = -1 (mod 7°)
17 | Theorem 3, Lemma 1 | 17 | 1 {343 | 343 | 17=3 (mod 7) = 3/ = ~1 (mod 73)
16 | 2 is a multiplier; orbit sizes 11322121472, |A| = 136, | B| = 120; impossible
15 | Theorem 3, Lemma 1 | 3 | 1|343 | 343 |3%=~1 (mod7) =3/ =~1 (mod 73)
14 | Theorem 3 7 |1(343|343 | 7=~1 (mod 1)
13 | Theorem 3, Lemma 1 | 13 | 1 { 343 | 343 | 13 = —1 (mod 7) = 13 = -1 (mod 73)
12 | Theorem 3, Lemma 1 | 3 | 1| 343 | 343 | 3° = (mod 7) = 3/ = -1 (mod 7°)
11 | 11 is a multiplier; orbit sizes 11322121472, |A| = 66, [B| = §55; impossible
10 | Theorem 3, Lemma 1 | 5 [ 1]343 | 343 | 53=~1 (mod 7) =5/ = ~1 (mod 73)
9 | Theorem 3, Lemmal | 3 |2 |343 | 343 | 3*=-1 (mod7) =3’ =-1 (mod 73)
8 | 2is a multiplier; orbit sizes 11322121472, |A| = 36, | B| = 28; impossible
7 Theorem 3 7 | 11343 343 | 7=-1 (mod1)
6 | Theorem 3, Lemma 1| 3 | 1{343 {343 | 3*=-1 (mod7) =3/ =-1 (mod 7)
5 Theorem 3, Lemma 1 | 5 | 1{343 | 343 | 5 =~1 (mod 7) = 5/ = -1 (mod 73)
4 | 2is a multiplier; orbit sizes 11322121472, |4| = 10, | B| = 6; impossible
3 Theorem 9 Does not exist
2 Theorem 7 Exists.
WC(18% + 18 + 1, k?) exists only for k = 2.
Case [n=192+19+1

k | Theorem plt] m] [p/ =-1 (modm)

19 | Theorem 4 Exists

18 | Theorem 3 32381381 |3%=-1 (mod 127)

17 | 17 is a multiplier; orbit sizes 11216321262, |A| = 153, | B| = 136; impossible

16 | 2 is a multiplier; orbit sizes 1}217'81418, | 4| = 136, | B| = 120; impossible

15 | Theorem 3 3]1|381|381]3%=-1 (mod127)

14 | Theorem 3 and Lemma 2 | 7 | 1 | 127 | 381 (127) = -1

13 | 13 is a multiplier; orbit sizes 13635, |A| = 91, | B| = 78; impossible

12 | Theorem 3 | 3 | 1]381|381|3%=-1 (mod 127)

11 | 11 is a multiplier; orbit sizes 11216321262, |A| = 66 |B| = 55; 1mpos31ble

10 | Theorem 3 and Lemma 2 | 5 | 1 | 127 } 381 (137) = -1

9 | Theorem 3 3 381|381 | 3% = -1 (mod 127)

8 Corollary 1 Exists

7 | Theorem 3 and Lemma 2 | 7 | 1 | 127 | 381 | (&) = -1

6 Theorem 3 3113811381 3‘1’% = -1 (mod 127)

5 | Theorem 3 and Lemma 2 | 5 | 1 | 127 | 381 (%.7) =~1

4 | 2 is a multiplier; orbit sizes 1121781418 |A| = 10, |B| = 6; impossible

3 Theorem 9 Does not exist

2 Theorem 7 Does not exist.

WC(192 + 19 + 1, k?) exists only for k = 8 and 19.
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Case | n=202+20+1

k Theorem

20 | Theorem 3 and Lemma 2
19 | Theorem 3 and Lemma 2
18 | Theorem 3 and Lemma 2

17 | Theorem 3

16 | Theorem 3 and Lemma 2

15 | Theorem 3

14 | Theorem 3 and Lemma 2
13 | Theorem 3 and Lemma 2
12 | Theorem 3 and Lemma 2
11 | 11 is a multiplier; orbit sizes 1!

p
2
19
2
17
2
5
2
13
2

t|m [ n |[pf=-1 (modm)
21421 [ 421 | () = —1

1]421 | 421 (%—):—1

1] 421|421 (@-E):.wl

11421 421 [ 17 = —1 (mod 421)
41421 | 421 | (&)= —~1

1| 421 | 421 | 5105 = 4 (mod 421)
1421|421 (Zél—)z——l

1421 | 421 (z%—x)=—1

2421 | 421 | () = -1

105, |A| = 66, | B| = 55; impossible

10 | Theorem 3 and Lemma 2 | 2 | 1] 421 | 421 | (&) = ~1

Theorem 9
Theorem 7

NWH UTO N 0O

(
3 is a multiplier; orbit sizes 111054, |A| = 45, | B|
Theorem 3 and Lemma 2 | 2 (
7 is a multiplier; orbit sizes 11705, |A| = 28, | B| = 21; impossible
Theorem 3 and Lemma 2 | 2
Theorem 3 and Lemma 2 | 5
Theorem 3 and Lemma 2 | 2

| 1

1
1
2

= 36; impossible
| 421 | 421 | (&) =1
1
421 | 421 | (g7)
421 | 421 | 5% = —1  (mod 421)
421 | 421 | (&) = -1

Does not exist
Does not exist.

WC(202 + 20 + 1,k2) does not exist for any k.

Case| n =212 +21 +1
k | Theorem Pl tlm | n [pf=-1 (modm)
21 | Theorem 3, Lemma 2 | 3 |1 [ 463 | 463 | 3 is a primitive root mod 463, s0 (553) = -1
20 | Theorem 3, Lemma 2 | 5 | 1 | 463 | 463 | (;%) = -1
19 | Theorem 3, Lemma 2 | 19 | 1 | 463 | 463 | ( ;lzﬁs =1
18 | Theorem 3, Lemma 2 | 3 | 2 | 463 | 463 | 3 is a primitive root mod 463, so (%) =-1
17 | 17 is a multiplier; orbit sizes 1}2312, | 4| = 153, | B| = 136; impossible
16 | 2 is a multiplier; orbit sizes 112312, |A| = 136, | B| = 120; impossible
15 | Theorem 3, Lemma 2 | 3 | 1 | 463 | 463 | 3 is a primitive root mod 463, so (£5)=-1
14 | Theorem 3, Lemma 2 | 7 | 1 | 463 | 463 (%33) =1
13 | Theorem 3, Lemma 2 | 13 | 1 | 463 | 463 | (%) = -1
12 | Theorem 3, Lemma 2 | 3 | 1 | 463 | 463 | 3 is a primitive root mod 463, so (%) =-1
11 | Theorem 3, Lemma 2 | 11 | 1 | 463 | 463 (4—12%) =-1
10 | Theorem 3, Lemma 2 | 5 | 1 | 463 | 463 | (%) = -1
9 | Theorem 3, Lemma 2 | 3 | 2 | 463 | 463 | 3 is a primitive root mod 463, so () =-1
8 | 2 is a multiplier; orbit sizes 112312, [A| = 36, | B| = 28; impossible
7 | Theorem 3, Lemma 2 | 7 | 1| 463 | 463 | (&) = -1
6 | Theorem 3, Lemma 2 | 3 | 1| 463 | 463 | 3 is a primitive root mod 463, so ( 4%3) = -1
5 | Theorem 3, Lemma 2 | 5 | 1 | 463 | 463 (&) =~-
4 | 2 is a multiplier; orbit sizes 112312, {A] = 10, | B| = 6; impossible
3 | Theorem 9 Does not exist
2 | Theorem 7 Does not exist.

WC(21% + 21 + 1,k2) does not exist for any k.
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Case | n =222 +22+1
k | Theorem plt][m ][ n [p=-1 (modm)
22 Does not exist as 22 # sum of two squares
21 | Theorem 3 and Lemma 2 | 7 | 1| 169 | 507 (7275) =1
20 | Theorem 3 and Lemma 2 | 2 169 | 507 | (-5) = -1
19 | Theorem 3 and Lemma 2 | 19 | 1 | 169 | 507 (g) = -1
18 | Open
17 | 17 is a multiplier; orbit sizes 112165785, |4| = 153, | B| = 136; impossible
16 | Theorem 3 and Lemma 2 | 2 | 4| 169 | 507 | (&) = —1
15 | Theorem 3 and Lemma 2 | 5 | 1 | 169 | 507 (E) =-1
14 | Theorem 3 and Lemma 2 | 7 | 1 | 169 | 507 (-g) = -1
13 | Theorem 3 131|169 | 507 | 13' = -1 (mod 1)
12 | Theorem 3 and Lemma 2 | 2 | 2| 169 | 507 | (&) = —1
11 | Theorem 3 and Lemma 2 | 11 | 1 | 169 | 507 (ﬂ) = -1
10 | Theorem 3 and Lemma 2 | 5 | 1 | 169 | 507 (—1]5;) = -1
9 | Open
8 | Theorem 3 and Lemma 2 | 2 | 3| 169 | 507 | (&) = ~1
7 | Theorem 3 and Lemma 2 | 7 | 1 | 169 | 507 (g) = -1
6 Open
5 | Theorem 3 and Lemma 2 | 5 | 1| 169 | 507 | (§) = -1
4 | Theorem 3 and Lemma 2 | 2 | 2 | 169 | 507 (;2~) = -]
3 | Theorem 9 Exists
2 | Theorem 7 Does not exist.

WC(22% + 22 + 1,k?) exists for k = 3 and possibly for k = 6, 9 and 18.
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Case | n =232 +23+1
k | Theorem plt] m [ n [pf=-1 (modm)
23 | Theorem 4 Exists
22 | 11"=4 (mod 553) = 4 is a multiplier; orbit sizes 11323914, |A| = 253,
| B} = 231; impossible
21 | Theorem 3 and Lemma 2 | 7 | 1 | 553 | 553 | () = ~1
20 |5/ =8 (mod 553) = 8 is a multiplier; orbit sizes 171342, |A| = 210,
| B] = 190; impossible
19 | 19 is a multiplier; orbit sizes 1161392780, | 4| = 190, | B| = 171; impossible
18 |3/ =8 (mod 553) = 8 is a multiplier; orbit sizes 171342, |A| = 171,
| B] = 153; impossible
17 | 17 is a multiplier; orbit sizes 1161263785, | A| = 153, | B| = 136; impossible
16 | 2 is a multiplier; orbit sizes 11323914, | 4| = 136, | B| = 120; impossible
15 |3/ =25 (mod 553) = 25 is a multiplier; orbit sizes 1132394, | 4| = 120,
| B| = 105; impossible
14 | Theorem 3 and Lemma 2 |7 | 1 | 553 | 553 | (#) = —1
13 | 13 is a multiplier; orbit sizes 112339278°, | A} = 91, | B| = 78; impossible
12 | Open
11 | 11 is a multiplier; orbit sizes 1132394, |A| = 66, | B = 55; impossible
10 |5/ =8 (mod 553) = 8 is a multiplier; orbit sizes 1713%2, | A| = 55,
|B| = 45; impossible
9 | 3 is a multiplier; orbit sizes 1161787, |A| = 45, |B| = 36; impossible
8 | 2 is a multiplier; orbit sizes 11323914, | A| = 36, |B| = 28; impossible
7 | Theorem 3 and Lemma 2 | 7 | 1 | 553 | 553 | (&) = ~1
6 |3/=8 (mod 553) = 8 is a multiplier; orbit sizes 1713%2, | 4| = 21,
|B] = 15; impossible
5 | 5is a multiplier; orbit sizes 1161392786, |A| = 15, | B| = 10; impossible
4 | 2 is a multiplier; orbit sizes 11323914, |A| = 10, | B| = 6; impossible
3 | Theorem 9 Does not exist
2 | Theorem 7 Exists.

WC(232 + 23 + 1,k?) exists only for k = 2, 23 and possibly k = 12.
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Case | n =242 +24 +1

k | Theorem [plt]m ]| n [p/=-1 (modm)

24 | Open

23 | Theorem 3 23| 1]601{601]23%0 =—~1 (mod 601

22 | Theorem 3 and Lemma 2 | 11 | 1 | 601 | 601 | (&)= -1

21 | Theorem 3 and Lemma 2 | 7 | 1 {601 | 601 | (557) = —1

20 | Theorem 3 5111601601 |5 =~1 (mod 601)

19 | Theorem 3 and Lemma 2 | 1 | 1| 601 | 601 | (&%) =—1

18 | 2% =27 (mod 601); 27 is a multiplier; orbit sizes 1'25%, |4 = 171,
| B| = 153; impossible

17 | Theorem 3 and Lemma 2 | 17 | 1 | 601 | 601 | (g) = —1

16 | 2 is a multiplier; orbit sizes 112524, |A| = 136, |B| = 120; impossible

15 | Theorem 3 5]1]601]|601]|5 =-1 (mod 601)

14 | Theorem 3 and Lemma 2 | 7 | 1 | 601 | 601 (3-07—%)) =1

13 | Theorem 3 and Lemma 2 | 13 | 1 | 601 | 601 | 13'° = ~1 (mod 601)

12 |2 =27 (mod 601); 27 is a multiplier; orbit sizes 1'25%*, | A| = 78,
| B] = 66; impossible

11 | Theorem 3 and Lemma 2 | 11 | 1 | 601 | 601 | (&%) = —1

10 | Theorem 3 5 | 11601 | 601 5g = —-1 (mod 601)

9 | 3 is a multiplier; orbit sizes 1'75%, |A| = 45, |B| = 36; impossible

8 | 2 is a multiplier; orbit sizes 112524, |A| = 36, |B| = 28; impossible

7 | Theorem 3 and Lemma 2 | 7 |1 [ 601 [ 601 [ (601) = -1

6 |2%=27 (mod 601); 27 is a multiplier; orbit sizes 11252, [4] = 21,
|B| = 15; impossible

5 | Theorem 3 | 5]1]601]|601]5%=-1 (mod601)

4 | 2is a multiplier; orbit sizes 112524, |A| = 10, | B| = 6; impossible

3 Theorem 9 Does not exist

2 Theorem 7 Does not exist.

WC(24% + 24 + 1, k?) exists only possibly for k = 24.
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Case | n =252 +25+1
k | Theorem plt][m [ n [p/=-1 (modm)
25 Theorem 4 | Exists
24 | Theorem 3 | 3 | 1651|651 |3%=-1 (mod 217)
23 | Theorem3 |23 | 1| 93 | 651 | 23°=—1 (mod 93)
22 | Theorem 3 | 11 | 1| 93 | 651 | 11 =—1 (mod 93)
21 | Theorem3 | 3 | 1651|651 |3®=—-1 (mod 217)
20 | Corollary 1 | Exists
19 | 19 is a multiplier; orbit sizes 136315630'8, | 4| = 190,
|B| = 171; impossible
18 | Theorem 3 | 3 | 2| 651 | 651 | 3" =~1 (mod 217)
17 | Theorem 3 | 17 | 1 | 651 | 651 | 17" = —1 (mod 651)
16 | Corollary 1 | Exists
15 | Theorem 3 | 3 | 1| 651|651 |35 =~1 (mod 217)
14 | Open :
13 | Theorem 3 | 13 | 1| 217 | 651 | 13" = ~1 (mod 217)
12 | Theorem 3 | 3 | 1|651 | 651 |3 =—1 (mod 217)
11 | Theorem 3 | 11 | 1| 93 | 651 | 11¥=—~1 (mod 93)
10 | Corollary 1 | Exists
Theorem 3 | 3 |2 651 | 651 | 3% = —1 (mod 217)
Corollary 1 | Exists
Open
Theorem 3 | 3 | 1| 651|651 |3%=~1 (mod 217)
Corollary 1 | Exists
Corollary 1 | Exists
Theorem 9 | Does not exist
Theorem 7 | Exists.

WC(25% + 25 + 1, k2) exists for k = 2, 4, 5, 8, 10, 16, 20, 25 and possibly for k = 7, 14.
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