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e Abstra.ﬁt

The idsa and technique usad in [7] are apphed to the multiplicative inverse eigenvalue problems as
well. Some sufficient and necessary conditions that the multiplicative inverse eigenvalue problems be.
unsolvable almost everywhers are gn;ren Ths resnlm are mrmlar to those of [7], but the proofs are more

~ -complicated. ; 3f—+ G

§1 lntl'oductmn e W MR | Bl
P
..The multiplicative inverse elgenvalue prnblemﬂ for real” matncea P tha

followmg (see [2], [41): i |
.. Problem M-1. GivenannXn positive deﬁmte symmatnﬁ matmx A & non-~
zero Teal numbers Ay, ¢, Ag and k+1 nonnegative integers re, 71, **y Tk satisfying
ettt =0 (Ic;l), find a real nXxn diagonal matrix O=dmg(ci, ses, 0,) sSuch
" that the matrix A has a zero eigenvalue of mulmplmlty re and mgenvalues_- Mg, *%s
Ay Of multlphmty g4, **+, T, Tespectively. £ = b E D
Problem GM-1. Gwen m real nxn symmetrio matrmes Ai, oo, Am, k& mon-
zero real numbers Ay, +--, A and k41 nonnegative integers ro, ry, *»*, 7% satisfying
rot-ore+r- =1 (k}l), find 7 real numbers ¢y, **+, 6 sSuch that the matrix. ciA4
+ovetCmdm has a zero eigenvalue of mulhphmt-y ro and e:genvalues ?Li, ?.;.; of
multiplicity o5, «*, T, respectively.. * | i
Problem M-2. .Given a real nxn nonsingular mairix 'A- ~k non—’zerﬂ -real
numbers Ay, -+, Ax and E+1 nonnﬂgaﬁv’e integers 7o, 71, ***; T satlsfymg Toto1+ 1
+rn-—n(k;==1), find a real nXn diagonal matrix Osdlag(ci, +ss, ¢,) Such that the
matrix CA is diagonalizable and has a zero eigenvalue of mulhpllmty re and
eigenvalues Ay, *-, A of multiplicity. 115 ***, Ty, Yespeotively.
Problem GM-2. Given m real nx’.n matrices .Ai, '-4-,.;_ Aﬂi‘ 1’:_ non-—zero real

facta I M B |

numbers A1, *++, Ay and & +1 nonnega.twe 1nwgers To, 115 -y.f_;*:iﬁ-% Liyg y Ta'ﬂ'if-;ri+ see
=1 (k}l), find m real numbers .. £y O guch that the ?ﬁﬂli:?xﬁi+"- + Cmdm

is dla.gonahzabla and has a zero egeqwlng af mulmphmtmg" ; and. 6
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Prnblem M——-l is a elassmal rdalti 1igitive mverse
Pmblm ggiﬂlgfniem-z are gan _. aliiplicab o3 _.L,fh ge Wh;!ﬂ Problemg

g 3111&3’33; %

SN haddsBeun -gtudied *ﬁ
for real ma.tnﬁea asae [3]).-;'1‘1;199@ nq_ :.:._£.==~ Jigyenpeon siudiedsy yﬂgg‘?eml authorﬁ,
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Thig paper is a continuation of {7]. In this paper we give mma suﬁcmnt and
necessary conditions that the problems M-1, GM-1, M-2 and GM-2 be unsolvable

almost everywhere (a.0.), respectively. |
Notation. The gymbol R™** denotes the set of rml mXn ma.trmea, R =R*1 and
R=R!, I® jg’ the nxn ideniity malbrix and O is the nall matrix. R(A) standa for

the ﬁolumn gpace of A. The supersoript P ig for transpose, and

; Sﬁ'm"{ﬁeﬁ"“ .A.T==A}, qulu{AERn}(n .A.T.A.—I}
and |
“"“F{AESR"" A ig pomliwa dﬂﬁmiie}
Besides, for A= (ay) ER"’" we wrlt-e

141 = Claal, h(A)—mﬂ >l aul)
7

LIRS, e ittt

and

kg(A) —-max(g a:,)”“. N

1<j<n

Now we define the unsolvability of mul@ghqahve inverse eigenvalue problems

Definition 1.1. Pfablm M1 is said to be umlmbl-a almost wsrywham (u:;'s a.e. )

Daﬂnl‘tmn 1, 2 Problmn G}.I:f-—l g8 S{I‘&d to ba %.5.a.6. wf t}w set of mtﬂw&s Ai,---
A € R and veciors A=(A, **° . AT ER® of which @t ¢s aoh:able hasmmswre 2810
Rn){il A 4 : 1 | ‘
mthepq'odwtwotorswﬁ‘ xm3SR’ xR" " . |
, Deﬁnltmnlﬂ Problemﬂf—zmsmwdtabeusma ﬂfﬂw ot of mtmms Aec
R gnd vectors A= (A, ==+, A )T ER* at whrwh it és solvable has measure.zero in ‘the
product vector space t R“’“xﬁ"
Definition 1.4. Pyroblem GM-2 gs sa@d to be ©.8.G.6. ﬁf th-s set of mtrms
Ay, <1, AnER™™ and veotors h={(q, ***y M) T ER® at which @ &8 solua-&e has MeasSUre
zero m t]w produotmmspaoe R2XP % ov xR"’"xR“.. : s Ty o

h‘_"\f'_"'—"
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§ 2. Maln Results

Theoremﬁ.l Pmblwn.ﬂf—l%usas,;gfﬂﬂd?ﬂlﬂ*f o
.t *ff. HES .. max{ry, ** 1‘:}?‘1- Gk, wRIE R ;.;-":*i: s e (@)
Theorem 22 Probkm G‘M—l i3 ¥.8. a?e ifs-j S e ok e 5 R s e
B - o ol éﬁ

theu r.‘>1 is a mj’ioim#
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