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2. Let Q.. denote the quadrinvariant of the 2m-ic and let O,y be
the source of a covariant of degree 3 in the coefficients, such that

Comar = g Vamar =20, Qomeeeeeeeeiavenencnnnnnannnn. (1)
. a4 d a
then, if d= a.odal+2al da.,+3a’ o +...

operating with é on (1), and remembering that 6 Q,, =0, §C;,.1 = 0,
we have 0 Vame1 = 2Qum cvvveveenierneneecennennnn(2).
From (1) it follows that
Con sz—sz Gzpu =0 (V2m+l Q‘.’p_ Vzml Q'.!m)!
where Vi, Qop— Vipe1 @ s a source of degrec-weight (4. 2m+2p+1).
In the case hefore us m =3, p =2, 2m+2p+1 =11, and

Vz m+l Qz,n e Ifzp +1 Qﬂm

is the source of a covariant of degree-ovder (4.6) for the binary
seventhic.

Replacing the sources by the corresponding covariants, we havo
B.72.6)—(2.2)B.1)=1.7)(4.6) ...\ (3),
a syzygant of degree-order (5.13).

Now, since there are four linearly indcpendent covariants of this
degree-order, and four compound covariants, of which (3) shows that
there are only three linearly independent; it follows that there must
be a ground-form of this degree-order to make up the number of in-
dependent covariants.

The source of thig ground-form is ©, which is kuown to be a ground-
source [of degree-order (5.3) (5.8)] for the quintic and sextic.

It may be shown that © is not a ground-suurce for any quantic of
higher order than the seventhic.

Addition to the furcgoing Paper. By Prof. Caviey.
[Read Dec. 14th, 1882.]

The extreme importance of Mr. Hammond's result, as regards the
entirve subject of Covariants, leads me to reproduce Lis investigation
in the notation of my Memoirs on Quantics, and with a somewhat
different arrangement of the formulie. For the binary seventhic

(2, b,¢,d, e, f, g, R Q2, y),
the four composite seminvariants of the deg-weight 5.11 (sources
of covariants of the deg-order 5.13) are
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I I}
1.7 4.6 .. .. " 2.10 3.3  Deg-order.
1.0 4.11 ... .. 2.2 3.9  Deg-weight.
a+1].|a%h +1 ac +1|. |ach +2
fo -1 | dg —7
abdh —4 ef +5
beg —2 L "bth —2
Byt 46 bog. +7
¢h +3 bdf + 22
odg —2 bet —25
cef —6 Jf —27
df +10 cde +45
de* -5 @ —20
ab’ch 0 —_—
b*dg +20
Bef +57
bg —15
bedf —24
bee* —30
bd’e —10
Sf +27
ctde —45
cd® +20

III.

“2.6 3.7
2.4 3.7

ae +1 |.]a’r +1
bd —4 abg -7
¢ +3 of +9
de —9
?0f +12
bee —30
bd* 420

) Deg-order.
Deg-weight.

and it is here at once obvious that there exists a syzygy of the form
I =III.—-1V.; in fuct, if in II1. and 1V. we write @ = 0, then the
values are each

=—2b (4bd —3c”) (6bf —15ce +10d%) ;
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hence IIT.—IV. must divide by a, the quotient being a seminvariant
of the deg-weight 4.11, which can only be a numerical multiple of
the second factor of I., and is in fact = this second factor, that is,
we have the syzygy I. = IIL.—IV.

Working out the values of the four products, and joining to them
the expression for the irreducible seminvariant of the same deg-
weight 5.11 (O, 2® of my tables for the binary sextic), we have the
table :

5.10 5.11| 0O I | IIL | IV. | IL
a’dh a’eh +1 [+1
eg fq -1 +1
f a’bdh —4 | -4
a*beh beg -2 | -7 |-5
bdyg bf? +6 —6
bef &h +3 | +3 +2
g cdg -2 +2 | =7
cdf cef | =1 [—6 149 |+15 | +5
o | @ | +8 | +10 ~10
d’e de* | =2 | =5 | =5
al®h abich ] —4
bg bidg +20|+28 |+8 | +7
bYaf Vef | +1 | 457 | ¥12 |—45 | =5
b | b’y —15 [—21 |—6 | 47
be’f bedf —7143 —24 | —-36 | —12 +22
bede bee | +11| —80 | —30 -25
bd? bdle | +1 —10 | 440 | +50
e & | +9 | +27 | 427 | —27
¢d e | —14 | —45 | =15 | +30 | +45
a’by ed® | +6 | +20 —-20 | —20
bef a’b*h -2
bide boeg : -7
bice bdf | +8 . —48 |—-48 | —22
bed® bt | —9 +25
bc®d ef| —6 +36 | +36 | +27
et blede| 416 +120| 4+120| —45
—_— b'd® | -8 ‘ —~80 |—80 | +20
bc’e | —3 : —-90 | =90 ‘
b’d’| +2 +60 | +60
cd
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I have prefixed to the table the literal terms of the deg-weight
5.10; for the deg-weights 5.11 and 5.10 the numbers of terms
are = 30 and 26 respectively; and it is the difference of these
30— 26, = 4, which gives the number of asyzygetic seminvariants of
the deg-weight 5 .11,

On Oompound Detéfm{nan{s. . By R. F. Scorr.
[Read Nov. 9th, 1882.]

1. Consider the determinant of or_def n+m,
D = Qy Ay eee Bpyy buv e blm ’

Qgyy Qggy oee Qg b!h aes b!m

Aply Qpgy oo Gy bul; wee bnm

Gy Cigy ,eee Cimg ]I;p ve Mg

Cmuly Cm2y ++o Cmny hmh see hmm

which we may regard as made up of four blocks of elements. A block
of n rows and columns of elements a;; a block of » rows and m
columns of elements b, ; a block of m rows and n columns of elements
ca; and finally, a block of m rows and columns of elements %,

" Let A stand for the determinant of order =,

@y, aee A1y

and let the system of first minors of the determinant 4 be denoted by
Al'l s 'Aln

Ay ... 4.
If _w"e'boziiei the block of elements a; in D with & row and column
“from the blocks of elements ¢y and b,, and that element from the block

of elements k; where these rows and columns intersect, we get a
system of m* elements of the form

Pa= |0y w. G bu|.
Qg oo Gy b

Q) see Apgy bnl

Cit see Cim Par



