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CTBEHHBI® UHCHIA Ay, Ay, ..., A; KDATHOCTEH My, My, ..., M [lycTs U — cobeTBER-
HBIE BeRTOD (crosmbem) mMaTpumsl A, cooTBercTBYyOmuE A, h — npoussonbmsi
roMmnueKcHEA BexTop. Torma marpuna A + uh’ (rme mrpux oGosmadaer Tpase-
mos|muio) mmeer coOcTBeHHble umena A, + h'u, 1y, 4,, ..., 4, wpaTHOCTEH 1,
m; — 1, my, ..., m,

CraTps mocBsAIMeHa HEKOTOPHIM JOHNOJIHEHUAM K 3TOH Teopeme.

B maparpaje 2 [0Ka3HBAIOTCSI HEKOTOPHE BCHOMOTATeTbHBIE TEOPeMEl
O KOPAAHOBHIX Gasucax, Kacaloluecs IIaBHEIM 00pa3oM CKaJApHEIX IPOU3-
BeJleHUI BeKTOPOB 3TUX 0a3MCOB M BEKTOpa U.

ITaparpa¢ 3 gomosHseT NpuBeJeHHYIO TeopeMy Bpayspa nmosicHeHHeM, KaKIM
06pa3oM M3MeHAIOTCS JJIeMEHTapHbe NelIUTelH MaTpunmbl A Ipm mepexofe
K marpmune A 4 uh’. Mempy nmpouum BHIHO, 9TO He mM3MeHsercs (oiee ABYX
3JeMeRTapHEIX Aenmreneid. Merox morasarenscTBa ormmuaerca or [2] u [3];
OH OCHOBaH IO CyImecTBY Ha ujiee, ymorpebienHol, mHampmmep, [expparmom
B [4] 1A KOHCTPYKIAH KOPAaHOBa Oasuca.

amee mpuBO{ATCH HEKOTOPHE IPOCTHIE HPUMEHEHUs TeOpeMH. Ecim Mbl
3HAaeM y MaTpHUIEl A HOpAIKA % OXHO cOOCTBEHHOE YUCIO A, M COOTBETCTBYIOMHH
BEKTOpP U, TO MO’KeM JIerKO MOJIYYUTh MATPUIy HOpAfka n — 1, Koropas
MMeeT Te jKe COOCTBeHHBIE YHCJA 32 MCKIIOYeHWeM A, KPaTHOCTH KOTOPOTO
MeHbIIE Ha eMHUIY. JTa UJed U ee JONOJHeHHe OTHOCHTEIBHO 3JeMeHTapHBIX
nenureneit pas6uparorcsa B maparpade 4. Harkomen, B maparpade 5 npusogaTcs
OpuMeHeHUs K 0OO0OIeHHBIM CTOXACTHYEeCKHM MAaTpHIAM.

Summary

ON SOME RELATIONS OF THE ELEMENTARY DIVISORS
OF A MATRIX TO ITS CHARACTERISTIC VECTOR

ZBYNEK SIDAK, Praha
(Received July 11, 1958)

A. BraUER has proved in [2] the following theorem which we quote in a
more precise formulation according to [3]:

Let A be a matrix with complex elements which has the characteristic roots
A1, Agy - vy Ag of multiplicities m,, m,, ..., m,. Let u be a characteristic column
vector of the matrix A belonging to 1,, h an arbitrary complex vector.
Then the matrix A + uh’ (where the dash denotes transposition) has character-
istic roots A, + h'u, 14, 4, ..., A; of multiplicities 1, m; — 1, m,, ..., 7,

This paper is devoted to some supplements to this theorem.
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In § 2 some auxiliary theorems on Jordan bases are proved, mainly
concerning the scalar products of the vectors of these bases with the vector u.

In § 3 Brauer’s theorem is supplemented with the determination of the
manner in which the elementary divisors of the matrix A are changed by the
transition to the matrix A + uh’. Particularly, it is seen that no more than two
elementary divisors can change. The method of proof is different from that
of [2] as well as [3]; it is based on the idea used e. g. by I. M. GELFAND [4]
for the construction of a Jordan basis.

Further some simple applications of the theorem are discussed. Knowing
one characteristic root 4, and an associated characteristic vector u of the
matrix A of degree n, we can easily obtain a matrix of degree n — 1 which has
the same characteristic roots except 1, the multiplicity of which is smaller by
one. This idea and its supplement concerning the elementary divisors are

dealt with in § 4. Finally, in § 5 the theorems are applied to generalized sto-
chastic matrices.
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