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C. E. Cullis (2 1913 £, 1918 £, 1925 LT, ANy I RETIToLERFEr TV v ¥
KEZEHREY, 3%FDKE Matrices and Determinoids] & L CHRL, F1EOEEN D, EWITSI
DITFROMELHET 2L ELBIZRD, HHEOEZFICETIHRREVEX LITo TV 5.

FBIBEIEHTRIN—VETHING, ZOFFHRICETIHRENBIZ SAEPNTNDL D TH
LN, BERELZOFRAFTDObONEL, RABTIIIREERITNLDS. REFHIIRFD S5, 6 N—T T
HELDTLEST. £ INIETRZT TRV L D T, 1930 FICHKETHMR & 72 Thomas Muir
iz % [Contributions to the History of Determinants, 1900-1920] '®»H T4, FVol.I: --. It also
bristles with words and phrases used in unfamiliar ways; all of these are carefully defined, --- | T---
there is safety in hazarding the conjecture that the extent will be limited as compared with that of
its fellow-subject Matrices, or its prototype Determinants.] [Vol.II: --- The term ” determinoid” is
almost entirely absent from it, whereas determinants, --- | 72 EDXEMNRZIT AL, FAEEWET
T, BRIZZFESRESHFEN TR L ) THD.

Lipl, ZOXRBHRENZ BB ELTIROERER D27\ D, 1932 FIZHE THIRE
7= HW.Turnbull & A.C.Aitken (2 & 5 #£EDHME [An Introduction to the Theory of Canonical
Matrices| OF 223% (2% The most complete accounts of the theory available are those of Muth
(Elementarteiler, 1899) and Cullis (Matrices and Determinoids, Vol. I, II, II1. 1913,1918, 1925). We
have preferred to follow the lead of Cullis, who develops the theory in termes of the structure and

properties of matrices - in matrix ideom, as it were, rather than in termes of bilinear and quadratic
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forms, or linear substitutions.[T] We take the oppotunity of acknowledging our indebtedness to the
work of those writers who have given a sustained account of the theory, in one guise or another;
in particular to Muth, as above, to Bromwich ....0 Cullis (Vol. III of Matrices and Determinoids,
1925), and .0 0000000000000 00000O00O0O0OO0OO0OOOOOOOOOOOOO
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000000000000000000000000000 R.W.Farebrother 0000 A.C.Aitken and
the Consolidation of Matrix Theory LAA, 264(1997), 3-12.000000000000000000O0O
0000 00O Much non-standard terminology reduced its infruence, but it was notable in several
ways: in particular, he stressed rectangular matrices from the start (indeed, a ”determinoid” was
his extension of a determinant to such matrices, using the Laplace expansion).[ a careful study of
Cullis’s work by a team of mathematicians concerned with the properties of the generalized inverses
of matrices would pay dividends by offering insights into the nature of the subject and identifying
possible souces of this and related concepts. 000000000 CullisO000000 I00O0OOOOO
00000o0oO00o0ooOo0o0oOoOo0o0UOoO0oUDUbOOOOD0ODOOOoUOD
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(i) 1<k<nO00.000nxk0OO X =(x1,22,--+,x,) J0000CullisO00 D, 00
Dy p(e1,@2,---,2,) 000 X O Cullis000000ODO
detn,k(X)

gooo

nO00000 XO0OOODOOO detpnn(X)O detn(X)DDOODO
det nn(1n) = Dpn(er, ez, en) = (~1)Zi=1079 — 1
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0o 2 (i)

a

b| = Ds,1(ae1 + bes + ces) = aDs1(e1) +bDs,1(e2) + cDs 1(es)

¢ d| = Ds,2(ae1 + cez + ees, be1 + des + fes)
e f
= abDs2(e1,e1) + adDs2(e1, e2) + afDs2(e1, e3)
+ cbD32(e2,e1) + cdDs2(e2,e2) + cf D3 2(e2, e3)
+ ebDs32(e3, e1) + edDs 2(es, ez) + ef D3 2(es, e3)
= (ad — bc)D32(e1, e2) + (af — be)Ds2(e1, e3)
+ (¢f — de)Ds2(ez, e3)
= (ad — bc)(_l)(1—1)+(2—2) + (af — be)(_l)(1—1)+(3—2)

+(ef = de)(=1)*7VTE

(ad — bc) — (af —be) + (cf — de)
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1. C. E. Cullis : Matrices and Determinoids, Vol.I, xii4+-429, Cambridge Univ. Press, 1913 ;
ibid. Vol.II, xxiii+555, 1918 ; ibid. Vol. ITI, xviii+681, 1925.

2. Y. Nakagami and H. Yanai : On Cullis’ determinant for rectangular matrices, Linear Algebra

and its Appl. 422 (2007), 422-441.

3. Y. Nakagami : On left multiplicativity of Cullis’ determinant for rectangular matrices,

preprint in 2008.
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