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496.

TABLES OF THE BINARY CUBIC FORMS FOR THE NEGATIVE
DETERMINANTS, =0 (MOD. 4), FROM —4 to —400; AND =1
(MOD. 4), FROM -3 TO —99; AND FOR FIVE IRREGULAR
NEGATIVE DETERMINANTS. ‘

[From the Quarterly Journal of Pure and Applied Mathematics, vol. XI. (1871),
pp. 246—261.]

THE theory of binary cubic forms for determinants, as well positive as negative,
has been studied by M. Arndt in the memoir “ Versuch einer Theorie der homogenen
Functionen des dritten Grades mit zwei Variabeln,” Grunert's Archiv, t. XviL (1851,
Pp- 1—54); and in the later memoir, “Tabellarische Berechnung der reducirten binéren
cubischen Formen und Klassification derselben fiir alle negativen Determinanten (— D)
von D=3 bis D=2000" ditto, t. XxxXI. (1858), pp. 335—445, he has given a very
valuable Table of the forms for a Negative Determinant. It has appeared to me
suitable to arrange this Table in the manner made use of for Quadratic Forms in
my memoir “Tables des formes quadratiques binaires pour les déterminants négatifs
D=-1 jusqua D=-100, pour les déterminants positifs non carrés depuis D=2
jusqua D=99, et pour les treize déterminants négatifs du premier millier,” Crelle,
t. LX. (1862), pp. 357—372, [335]; and confining myself to the limits of the last-
mentioned tables I deduce from that of M. Arndt the three Tables which follow.

To explain the arrangement, I give in the first instance the following extract from
M. Arndt’s Table:

D Reducirte Formen mit Charakteristik. Klassen.
SN0 X TAEL: 0cancll, » 1) (B, Qidad)

L M g I @ 1, 2) }(0’ S
+ 0, 1,0 -1)(, 0, -1, 0)

(2! O: 2) (27 0: 2) }(0’ i 1’ 0, 1)
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52 TABLES OF THE BINARY CUBIC FORMS [496

" Reducirte Formen mit Charakteristik. Klassen.
R | s A e | }o (5= 0,
2, 1, 4) gl
8 (01,0 -2
(2’ O, 4) (0; 5] 11 O: 2)
& SHEET() W O O,
’(2’ 1: 6) \% (O’ e 1: it ]-a 2)
12 10) 300, = 8)
@, 0, 6) 0, -1, 0, 3)
g8'the @inand. 5

(2, 1’ 8) ' (O’ - 1’ b 1, 3)

44 ©, 1,0, —11)(1, - 1, — 2, 0) }
4 2, 0, 22) (6, 2, 8) ©, -1, 0, 11), (0, - 2, + 1, 1)
112 0, 1, 0, — 28)(0, 2, 2, — 2)(1, 2, 0, — 4) )
: (2, 0, 56) (8, 4, 16) (8, 4, 16) 0, -1, 0, 28), (0, 2, 2, — 2),
(1, -1, -3, -1) j 0y a1, ~ 882
(8, 4, 16)
144 0, 1, 0, — 36)(0, 2, 2, - 3)
(2,0, 72) (8 4, 20) }
156 ©, 1, 0, -=39)(1, -1, — 3, 1) )
(2, 0, 78) (8, 2’ 20) }(0, ! l, 0, 39), (1, +1, o 3, b 4 l)
216 0, 1, 0, —54)(1, = 2, -3, 0)(2, 0, — 3, 0)} 0, -1, 0, 54), (0, 3,0, +2),
(2, 0, 108) (14, 6, 18) (12, 0, 18) 0, ¥3, 2, +1)

©, -1, 0, 36), (0, -2, -2, 3)

The first column contains the value of the determinant, the second column contains
the reduced forms, omitting the contrary and opposite forms; viz. for the cubic form
(a, b, ¢, d), the contrary form (equal, that is, properly equivalent to the given form) is
(—a, =b, —c, —d); and the opposite form (improperly equivalent to the given form)
is (@, =b, ¢, —d) or (—a, b, —c¢, d); this second column contains also the characteristic
of each cubic form, viz. the cubic form (@, b, ¢, d) has for its characteristic the
quadratic form

{2 (b*— ac), be — ad, 2 (¢ - bd)},
(so that the cubic form and its characteristic have the same determinant
—D=(bc—ady — 4 (*—ac) (¢ —bd), =1 or 0 (mod. 4)),

and a cubic form which corresponds to a reduced characteristic is itself a reduced
form. The third column contains for each determinant the entire series of wunequal
cubic forms (that is of the forms whereof no two are properly equivalent to each
other), the representatives of the classes for this determinant. M. Arndt has included
in his table the non-primitive classes (for example Det. = — 112, the form (0, 2, 2, - 2)),
for which the terms (a, b, ¢, d) have a common divisor w, but as these are at once
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496] FOR THE NEGATIVE DETERMINANTS &C. 53

AN

deducible from the classes which belong to the determinant =— =, it seems better to

=

omit the non-primitive classes.

The two opposite forms included in a single expression by means of the sign +
have opposite characteristics which are for the most part unequal to each other, for
instance

Det. — 44; (0, —2, 1, 1) has the characteristic (6, — 2, 8),

(0’ 2; 1; T 1) » ” (6; 2: 8))

where (6, —2, 8), (6, 2, 8) are unequal forms, but this is not always the case, for
instance

Det.—112; (1, —1, — 8, —1) has the characteristic (8, — 4, 16),
(1) 1: —3) 1) 2 ”» (8; 4': 16))

where (8, —4, 16)=(8, 4, 16), since each is an ambiguous form. Instead of the two
unequal forms (1, —1, —3, —1), (1, 1, — 3, 1) which correspond to the opposite (though
equal) characteristics (8, —4, 16), (8, 4, 16), M. Arndt might have given the two forms
(1, 2,0, —4) and (1, =1, —3, — 1) corresponding to the same characteristic (8, 4, 16);
but then it would not have appeared at a glance that the two classes were opposite
to each other; and 1 presume that it is for this reason that he has selected the two
representative forms (1, —1, —3, —1) and (1, 1, —3, 1). It must not, however, be
imagined that the opposite cubic forms which correspond to opposite characteristics,
which are ambiguous (and therefore equal to each other), are always, as in the last pre-
ceding example, unequal: for example Det. — 144, there is only the form (0, —2, —2, 3)
given as corresponding to the ambiguous characteristic (8, 4, 20); the opposite form
(0, 2, —2, —3) corresponding to the opposite but equal characteristic (8, —4, 20) is
equal to (0, —2, —2, 3), and so does not give rise to a distinct opposite class. In
the new tables, the sign + is only employed in regard to opposite ambiguous
characteristics; for instance, Det.—4 x 28 there are given (not included in a single
expression by means of the sign +) the two forms (1, —1, —3, 1), (1, 1, —3, 1) corre-
sponding to the characteristic 2 (2, +1, 4).

I remark that, in a few instances M. Arndt, in passing from the second to the
third column, has modified the expression for a cubic form in such manner that the
characteristic has ceased to be a reduced form; for instance, Det.— 216, he has given
in the third column the two forms (0, ¥3, 2, +1) belonging to the characteristic
(18, ¥6, 14); it would have been better, it appears to me, to preserve the expres-
sion of the second column (1, —2, —3, 0), and adopt the two representative forms
(1, ¥2, =3, 0); I have accordingly made this change.

I divide M. Arndt’s table into two tables; the first of them corresponding to the

determinants =0 (mod. 4), the second to the determinants =1 (mod. 4). In the first
table I take for the characteristic the form

{0*—ac, % (be — ad), bd —c?},
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54 TABLES OF THE BINARY CUBIC FORMS [496

which belongs to the determinant —}D, and I arrange the cubic classes according to
their order; viz. we have the properly primitive order (pp) when the terms (a, 3b, 3¢, d)
have no common divisor; and the improperly primitive order (¢p) when the terms
(@, 3b, 3¢, d) have no common divisor other than 3, or what is the same thing when
a and d being each of them divisible by 3, the terms (@, b, ¢, d) have no common
divisor. But, moreover, the characteristic {*—ac, % (bc—ad), bd —¢%, may be of the
properly primitive order pp; or of the improperly primitive order #p; or it may be
of a derived order u(4’, B, C'), =p.pp or w.ip, according as (4’, B, C’) considered
- 4/%;D, is of the properly
primitive or the improperly primitive order. And in these different cases, the cubic
class is said to be of the order pp on pp, pp on ip, pp on w.pp, pp on u.ip,
ip on pp, &c., as the case may be.

as a form belonging to the determinant B?— A4'C’, =

For the determinants =1 (mod. 4), I retain the characteristic
{2(0*— ac), be—ad, 2 (c*—bd)},

and this being so, the division into orders is the same as in the former case; only
as the characteristic, when primitive, is of necessity improperly primitive, the orders
pp on pp and ?p on pp no longer exist.

To every characteristic I annex in the tables the symbol of its composition; viz.
1 denotes the principal form, ¢ a form which by its duplication, d a form which by
its triplication, &c., produces the principal form, o denotes the most simple form of
order 1ip, oc, od, &c., the forms obtained by combining o with the forms ¢, d, &c., of
the order pp. Similarly to a characteristic p(4’, B, (') I annex the symbol of com-

position of the form (4', B, ("), (considered as bel;)nging to the determinant B2 — A4’C,

=— 4€2> multiplying this symbol by the number w; for instance, .1 denotes that

(4, B, (") is the principal form, and similarly in other cases.
I have given a third table for the determinants
— 4 x 243, —4 x 307, —4 x 339, —4 x 459, —4 x 675,

where —243, —307, —339, —459, —675 are those of the thirteen irregular negative
determinants in the first thousand for which the number of classes is divisible by 3.
The number —4 x 675, =—2700, is beyond the limits of M. Arndt’s Table, but the
calculation (at least for the order pp on pp) presents no difficulty.

I remark that, according to M. Arndt (Grumert, t. XviL. p. 19), the number of
cubic forms corresponding to a given characteristic (4, B, C) is equal to the number
of proper transformations of (4, —B, (), Det. D, into (342 B*—1AC, 1C?), Det. DB
so that when there is no such transformation, there exists no cubic form corresponding
to the characteristic (4, B, C). This includes, I believe, the theorem in a letter of
mine to M. Hermite, Quarterly Mathematical Journal, t. 1. (1857), p. 85, [162], viz. that
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for a pp form (4, B, C) of negative determinant, there is either no corresponding cubic
form, or else a single corresponding cubic form, according as (4, B, () does not, or
does, produce by its triplication the principal form; but the particular theorem, in the
cases to which it applies, is the more convenient one: it shows at once that for a
regular negative determinant the number of cubic forms corresponding to a properly
primitive characteristic (or, what is the same thing, number of cubic classes of the

order (pp or ip) on pp) 181 Jor 3, accordlng as the number of quadratic classes is
not, or is, divisible by 3

The inspection of the tables gives rise to other remarks, but at present I abstain
from pursuing the subject further; I will only notice that in some instances, for
example Det. — 224, the classes which correspond to characteristics of the principal
genus are partly of the order pp on pp and partly of the order ¢p on pp.

Table L. of the binary cubic forms, the determinants of which are the negative numbers
= 0 (mod. 4) from — 4 to — 400.

Det. Order
e

4x Classes on Charact. Compn.
1 01,0571 pp pp 154050 1
2 0,-1,0 2 »p p 120 L2 1
3 0,-1,0,3 p P 18023 1
4 0, -1, 0, 4 »p »p 1, 0, 4 1

| Bt T | pp 2pp 2(1, 0,.3) 2.1
5 0,5~ 1,20,5 pp rp 1, 0,5 -1
6 0,-1,0,6 p p 106 1
% 0,-1,0,7 Pp P L3007 1

1, 0, — 2,72 1

2% 2(2 )

e jpp 2ip 2(2, £ 1, 4) T
8 0,-1,0, 8 p p 154048 1

,0’ -2,0 1 pp 2pp 2(1, o, 2) 251
9 0, -1,0,9 W pp 15059 1
10 0, -1, 0, 10 »p p 150,810 1
11 0, -1, 0, 11 J RS ]! 1

0,-2~1,1 pp pp Fi a

0, -2 1,1 gy T O b
12 0= 1,.0: 19 p »p 0 S 7] 1
13 (8 e S L 0 7P »p | e it 1
14 0, -1, 0, 14 op pp 10414 1

www.rcin.org.pl



56

Det.

4%
15

16
17
18

19

20

21
22
23

24

25

26

27

28

[ S )
i

Siofo

(=]

TABLES OF THE BINARY CUBIC FORMS [496

Classes
-1,0, 15
-2,0, 2
2,0, — 2

o 1j00,146
1,017

B g 5 7.
Tt il b

&y &

by W 0

-1, 0,19

Order
on
i pp

) 4
IW ip
pp PP
P PP
P pp

}w 3pp
PP PP
PP
pp  2pp
wp rp
Py PP
r PP
W PP
p  2pp
pp PP
}W Spp
P pp
W pp
p 3pp
Py pp

2ip

Charact. Compn.
1, 0, 15 1
4, +1, 4 ac
1;.10; €16 I.
=0 M0 1
1, 0, 18 1
3(1, 0, 2) 3 .1
10019 1
4, 1,5 d
4, -1, 5 d?
1, 0, 20 1
2(2 1, 3) 2¢
140, 2% il
1, 0, 22 1
1,920,423 1
3. —1,8 a2
SIS d
1, 0, 24 1
2(2, 0, 3) 2
1, 0, 25 1
5(1, 0, 1) aul
1, 0, 26 1
3y = 1,649 q°
Sseal , 49 gt
1, 0, 27 1
4, -1, 7 it
4 15T d
3(1, 0, 3) 8 1
1,.0, 28 1
2(2 +1, 4) 20



Det.

4 x
29

30
31

32
33
34
35

36

37

38

39

40

41
42

43

€. " VL.

FOR THE NEGATIVE DETERMINANTS &c.

Classes

0,-1,0, 29
83,295 %9
2, -1, -9 2
0, =1, 0, 99
0, -1, 0, 31
o e
9, =1 4913
0, =1, 0, 32
0, -1, 6588
0, -1, 0, 34
0, 21,0 8
0, 2 1, %
0, =88 §
0,1, 0, 36
0 =9 095
0, =1, 0, 37
0, -1, 0, 38
sgig B g
892y 3%
0, -1, 0, 39
|V W T
B =1 080
0, —1, 0, 40

. 0,-20,5
g, =% ¢°a
0, — 1, 0, 42
0, =% 0 &
0,-2 1,5
0,21, -5
' yten o o o
ik P Peh |
§ =2 2184

Order

—_— e
on
P Pp
p pp
pp PP
. pp
P pp
pp pp
} pp pp
W pp
p  2pp
P pp
p o pp
p o pp

} pp P
pp PP
. 2pp
. pp
o pp
pp pp
PP Epp
} »p 2ip
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Charact.
1, 0, 29
a, 4 16

1, 0, 36
2(2, 1, 5)
1, 0, 37
1, 0, 38
6,2 7
6, — 2, 7
1, 0, 39
£ e
4, 1, 10

1, 0, 40
2(2, 0, 5)

1, 0, 41

1, 0, 42

it

, 0, 43
¢ =0
'L M

1, 0, 44

2(3, w1, 6)

Qe

.—a%&,n—n»—l

—

“‘prd

—

2¢

fu—y

Ll <Q“ 25
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TABLES OF THE BINARY CUBIC FORMS

Det.
4x Classes
45 0, —1, 0, 45
2, 0, -3, 3
2,0, -3, -3
46 0, -1, 0, 46
47 0,-1,0, 47
1, -2, -2, 2
1, 2 -2 -2
480 08 T
1, -1, -3, 3
1, 1, -3, -3
49 0, -1, 0, 49
50 0, -1, 0, 50
p N A
2,70, <18, =8
51 0, -1, 0, 51
0,-2 1,6
0.9 & 46
52 0, —1, 0, 52
0, -2 -2,56
5 0,-1,0, 53
19 —82.00.2
1, 3,0, — 2
PR TR
1, 2, -3, 0
1, -2, -3, 0
0,-3,0 2
0,3, 0 —2
55 0,-1,0, 55
1, -1, -3, 5
(0 AR
56 0, -1, 0, 56
0, =9 0.7
57 0, -1, 0, 57
58 0, -1, 0, 58

Order
PN
on Charact,
ip Pp 1, 0, 45
}pp 3pp 3(2 +1,3)
pp PP 1, 0, 46
. pp 1, 0, 47
) 6,1, 8
p p glly 1§
p Pp 1, 0, 48
}pp 4pp 4 (1,0, 3)
. pp 150, a8
1, 0, 50
. pp 6, '— 2,19
6, 2%
1, 0, 51
P Pp 4, -1, 13
4,1, 13
PP 1, 0, 52
pp  2pp 24,7
1, 0, 53
pp PP 6, a2l 40
6,1, 9
ip 1, 0, 54
ppy PP 7,-3,9
PP 0.3, 9
}pp 3pp 3(2 0, 3)
pp PP 1, 0, 55
§ £ 2t 14
}pp e 4,1, 14
pp PP 1, 0, 56
rp 2pp 2(207)
P Pp 1,0, ibif
PP 1, 0, 58
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Det.

4x
59

60

61

62
63

64

65
66
67

68
69
70

71

72

73

FOR THE NEGATIVE DETERMINANTS &cC.

Classes

0, -1, 0, 59
0, -9 1,17
& 9 1%l
0, -1, 0, 60
1, 0,°-1 &
h 8 SEs
0, ~1, 0, 61
I, =2 2138
G TR
0, -1, 0, 62
0, -1, 0, 63
1,0, -4, 2
Ldi g
0 -k 0 &
G AT
0, -1, 0, 65
0, 21, .0;'d6
0, -1, 0, 67
g «3 s
8,80 -4
0, -1, 0, 68
0, =9 42,10
0, -1, 0, 69
Qif =1 0,20
0o 0,9
L 48 L3
1, Bl §
R g
d=en g
g, e W
19 Lo L5
g -8 0°8
40«8
0, -1,0, 73

Order

—
on
pp pp
P pp

} pp  2ip
pp PP
pp PP
P pp

} Pp P
zo | 1P
pp App
pp PP
p o pp
PP pp
pp PP
pp 2pp
P pp
. pp
pp PP
} . p
P pp
p 2pp

} pp  bpp
} pp 3pp
pp  pp
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Charact.
1, 0, 59
4, -1, 15
4 1, 15

Compn.

S \d %d
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o’

aht

59
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Det.

4x
74

75

76

77
78

79

80
81

82
83

84

85

86
87

88

89

90

LC O OOL L MO O L OO Lol P

= e

=

e SR el e e [ i

K=

TABLES OF THE BINARY CUBIC FORMS

Classes

LTy 05 Tk

= 1; 08%5
=9 1,
2.1, 469

— & Do 76
b bl |
PR TReE

-1, 0807
-~ 1,10,%78
S (8

9 498y
2. gpl
~1, 0, 80
=¥ 0, %1
~8, '

'

3,2 —2
L1, a8

o
117971 PG
9.i1,za T

<%, 0, 8¥
L9 {oplg
L. 04
1,380,086

N, %, 87
ko i 'Y
9.5 2
S E T
2,0, 11

2,50 20
-0 g
1o

~1, 0, 90

Order
e
on
. pp
wp  pp
pp PP
2P pp
P pp
pp PP
} pp wp
PP PP
Pp
pr PP
wp
PP i PP
pp PP
P pp
p 2pp
Bp D
PP PP
p
PPy PP
rp
P PP
pp Zpp
pp PP

wp

pp

Charact.
1, 0, 74

1, 0, 75
4, —1, 19
4,1, 19
1, 0, 76
5 —2, 16
5, 2, 16
1, 0.4
1, 0, 78
10, 09
8, «1710
8, 1, 10

1, 0, 80

¥0, &
9, -3, 10
9, 3, 10

1, 0, 82

1, 0, 83
4, = 1,21
4,1, 21

1, 0, 84
2 @, 1, 11)
1, 0, 85
1, 0, 86

1, 0, 87

7, -9, 13
7,9, 13

1, 0, 88

2 (2, 0, 11)
0, 89

5, % 1348
5,1, 18

—

1, 0, 90

Compn.

e

o

<

QR -~ Q
L ) -

-

—
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Det.

4x
91

92

93
94
95

96
97
98
99

100

S e

S o

o

(S HORSUOH DO wuO-tmy. T R

>

-

-

e - O O

FOR THE NEGATIVE DETERMINANTS &C. 61
Order
—

Classes on Charact, Compn.
LT 01N 1, 0, 91 1
-2, 141 pp PP 4, -1, 23 g
9, 11,0~ ¥k 4,1, 23 P
=1; 0, '98 1, 0, 92 1
-3,0 4 pp PP 9 =42 g
g oo 9, 4, 12 g
— 11,0, 93 wp Pp 1,50:793 1
-1, 0, 94 p  pp 1, 0, 94 1
-1, 0, 95 pp PP 1510, %90 1
ey = 804 } | é—1,'16 i’
9.1 g, g st W 6, 1, 16 b
-1, 0, 96 ip  pp 1, 0, 96 1
-1, 0, 97 PP Pp 150 A9 il
-1, 0, 98 Pp Pp 1510298 1
—=1,-0; 99 : 100889 1
-2, 1, 12 7 pp 4, —1, 25 a8
9 1212 4, 1, 25 9
-1, 0,100 pp PP 1, 0, 100 1
& 2, = 2031 pp 2pp 2 (Baaly 13) 2.1
oL r4¢ 1 5 5(1, 0, 4 5.1
B, &4, pod )pp P (1, 0, 4) .
&% % 1.8
b pp  10pp 10 (1, 0, 1) 10.1

Table IL. of the binary cubic forms the
numbers =1 (mod. 4) from —3 to —99.

Det.

4x
3

11
15
19

Classes

1, 1,0

6 L1
$ =85 =
-1, -1,
gt
-1, -1,
-1, -1,

1
1
2
3
4

Order
/_—J—A
on
P
p p
p.
PP P
P ip
p Wp

PP ip

determinants of which are the positive

Charact. Compn.
2, +1, 2 o
2, 1, 4 T
2. 155G T
2018 T
e [ (0] o
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Det.

4x
23

27

31

35
39
43
47
51
55
59

63
67
71
75
79
83

87

91
95
99

TABLES OF THE BINARY CUBIC FORMS

Classes

A R
1 -h, 58 4
0 Rl ¢
0« - B
1,1, -2, -1
1, -1, -2, 1
2, -1, -1, 2
B i g L e D
vl A

1, 0, -2, -1
0, <1 o Jas
6 =% =89
[ d vk
g PR L )
0, =1, 21"
0, =1 ~1%4s
I N Gl
Yroigy St
L1, = 9000
0 ~ 1,188 145
8 <1,11,'%6
0, 1}, 21 547
A CH g
0, -1, -1, 19
0, -1, -1, 20
MU e
a9 g 08 SECH
0 '—1,'-1,'88
1, -2 0, 3

10.8°6, 58

0,171,992
0fit) 00, 08
0) 1, 1504
150 ~58

1,0, -3, -3

Order

—_—
on
pp P
ip p
pp  3ip
P
pp p
ip p
Pp P
»p p
ip p
rp P
p p
P p
»p p
. ip
P P
p P
p ip

Vi
PP
Py

w
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ip
p

p
p
P
p

3ip

Charaet.
L
~ 1%
4,1, 6
2, 1, 14

b0

-

IS I R

Lo
-

D DN DO

Sdeas T -

e T e T o T e S o S S G S
[ ]
=

[CI-
e
o |
w
)
B
=

~

-

-

(SN RN S
— — d — —
w
@

-

-
-y

-
—
>

» ® o
SR
—_
5]
p—
(55

o o o ®
— et
B~
o

3(2 +1, 6)

Compn.

od
od?

od
od?
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496 FOR THE NEGATIVE DETERMINANTS &cC. 63

Table I11. of the binary cubic forms the determinants of which are the negative numbers
— 972, — 1228, 1336, — 1836 et —2700. (—4 x 675=— 2700 is beyond Arndt’s Tables.)

Det. Order

4x Classes /__)b?l Charact. Compn,

243 0, —1, 0, 243 wp 1, 0, 243 1
1, -1, -6, 0 Pp 7, 3,436 d
1,1, -6, 0 pp { 7, — 3,.36 d?
0, 2 1, — 30 p 4, 1,61 dy
2,3 -2, -5 pp v PP 13, =2 19 dd,
0, 3, 2 -8 Pp 9,°-3,128 d*d,
0, —2, 1, 30 i P 4, -1, 61 d?
0, -3, 2 8 Pp 9, — 3, 28 dd?
2, -3, -2, b Pp 1351190119 d*d?

307 0, —1, 0, 307 ' 1,550,807 ik
1, 1, -6, — 8 7, 1, 44 d
1, -1, -6, 8 7, -1, 44 a2
081, <98 L g
1, -3, -2, 8 - pp Pp 11, — 1, 28 dd,
4,1, — 4, -3 17, 4, 19 d*d,
0L 9,01;:88 ’ 4 BTy a2
4, -1, -4, 3 17, — 4, 19 dd,?
1, 3, -2, 8 1, 1528 d*d?

339 0, —1, 0, 339 p 1,70,:339 1
1,0, -7, — 4 P 7, 2, 49 i
1, 0, -7, 4 pp 7, — 2, 49 d?
0, 2, 1, — 42 W 4, 1, 85 dy
3,0, -5, —4 pp PP 15, 6, 25 dd,
2, -3, -2, 8 Pp 13, — 5, 28 d’d,
0, -2, 1, 42 wp 4, — 1, 85 d,*
2,3 -2, -8 Pp 13, 5, 28 dd?

+3,0, -5, 4 pp 15, — 6, 25 d’d?

459 0, -1,0, 459 . p 1, 0, 459 1
0, 3, 2 —16 pp 9, 3, 52 d
0, —3, 2, 16 PP 9, — 3, 52 d?
0,2 1, - 57 P 4, 1, 115 dy
1, 4, -3, — 4 PP - pp 19, — 4, 25 dad,
2, -1,6,0 Pp 13, 3, 36 d’d,
0, —2, 1, 57 P 4 —1, 115 dy’
2,1, -6,0 Pp 13, - 3, 36 dd;’
1, —4, -3, 4 pp ) 19, 4, 25 d’d?
0, -3, 0, 17 pp  3pp 3¢5, 0, °17) 39°
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Det. Order

4x Classes ﬁ Charact. Compn.

675  ©,—1,0,1675 1, 0, 675 1
0, 3, 2, —24 9, 3876 d
0, —3, 2, 24 9, -3, 76 d?
0, 2, 1, — 168 4, 1, 169 d,
0,5 —4,-3 - pp 25, — 10, 31 dd,
3, -1, —6,0 19, 3, 36 d’d,
0, —1, 1, 168 4, — 1,169 d?
3,1, -6, 0 19, — 3, 36 dd,?
e Y J 25, 10, 31 d*d,2

N.B. For this last determinant —4 x 675, there may possibly be other cubic classes
based on a non-primitive characteristic; I have not ascertained whether such forms do
or do not exist.
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