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jestlize kazdé s ni ptibuzns matice je regulérni p¥ip. singulérni. Jsou-li prvky
uvaZovanych matic z télesa obsahujictho alespoti t¥i prvky a oznatujeme-li
nulovy, jednotkovy a opaény k jednotkovému obvyklym zpisobem 0, 41
a —1, plati:
V&ta 1. Pro &wercovou matici A = |a;;|| o n Fddeich jsou ekvivalentni podminky:
a) A je absolutné requldrni.

b) V kaidém tddkw a v katdém sloupci matice A existuje prdvé jeden proek,
NAPF. Ay, takovy, Ze a, A, == 0 a totéZ plati pro katdou matici piibuznou s A.
Pro tyto proky dokonce plati 0 == a,,|A,,|(— 1)+ = |A]|, kdyZ |4, je dopinék
proku a,s v determinantu |A).

c) Existuje prdvé jedna n-tice menulovych proki z A, z nichf ¥ddné dva ne-
patit do téhoz Fadku ani do téhof sloupce. Jsou-li to proky Aoy 1 =0 =, plati
ziejmé | Ja,, = + |4].

i=1

Vita 3. Ctvercovd matice o n Fddcich je absolutnd reguldrni pravé tehdy, kdy# ji
lze viyménou jejich Fadks nebo sloupct wvést na takovy tvar A = ||ay;||, #e plati:
1. Vdechny hlavni podmatice Fadu m < n matice 4 jsou absoluiné reguldrni a
2. Jestlize | M| je minor matice A, ktery neni hlavni, a jestlize |M*| je jeho
doplnék, pak |M| . |M*| = 0 a toté plats pro katdow matici pFibuznou s A.
Nepodatilo se vSak dokazat tyto véty v piipadé, Zze v nich zeslabime pod-
minky b) pifp. 2 vypusténim dovétku ,,a totéZ plati pro kaidouw maticy pFibuznou
s A*. Zejména lze pro &tvercovou matici 4 = ||a,,|| o » Fadeich, kterd spliuje
podminku 1 a piisludné zeslabenou podminku 2, polozit tuto otdzku:

Mize existovat permutace (By, ..., Bn) Gisel 1, 2, ..., m, kterd je riznd od permu-
tace zdkladni (1, 2, ..., n) a pro ni£ plati | [a;s, == 07
i=1

Snadno se nahlédne, Ze takovéto permutace mohou byt jenom mezi té€mi,
které spliuji podminku f; == 4 pro kazdé+ =1, 2, ..., n.

Summary

ABSOLUTE RANK OF SQUARE MATRICES
Karer Curix, Brno

Matrices A = ||a;;|| and B = |[b,|| of the same type m/n are said to be related,
if ¢;;=0<>b,;=0forallij(l=i<m, 1=j=n). Theabsolute rank of
a matrix is the minimum of ranks of all matrices related to the given matrix.
A square matrix is said to be absolute regular resp. singular, if every matrix
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related to it is regular resp. singular. If the elements of matrices belong to
a field containing at least three elements and if zero, the unit and its opposite
are denoted by 0, 1 and —1, then there hold the following theorems:

Theorem 1. For a square matriz A = ||a,,|| with n rows the following conditions
are equivalent: :

a) A is absolute reqular.

b) In every row and in every column of A there exists just one element, e. g. @,
such that a,,|A,,| == 0 and the same is valid for every matriz related to A.

¢) There exists just one n-uple of non-zero elements of A such that no two of
these elements belong to the same row or column.

Theorem 3. A square matrix with n rows is absolute regular if and only if it is
possible by a permutation of its rows or columns to obtain a mairiz A = |al]
such that

1. all the main submatrices of degree m << m of A are absolute reqular and
2. if | M| is a minor of A which is not main, and if | M*| is its complementary
manor, then | M| . | M*| = 0 and the same is valid for every matriz related to A.

There remains unsolved the problem, whether the phrase “and the same is
valid for every matrix related to A’ can be omitted in these theorems (in condi-
tions b) and 2). Namely for a square matrix 4 = ||a,,|| with n rows satisfying
the condition 1 and the weaker (in the previous sense) condition 2, there arises
the following question:

Does there exist a permutation (By, ..., B,) of integers 1, 2, ..., n different from
(1, 2, ..., n) such that Ha,.ﬂ‘ =+ 0?
i=1

Such a permutation must satisfy the condition §; =1 foralls = 1, 2, ..., n.
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