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In this paper we investigat2 sorme propearies of an ML T whigh irn_:‘.u]_y thal cither the APLCCLrNLT ul such wproruior
lics on x stra‘pht lira throuah the origin or the spectre is real.
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Lar IT be ar jcrinite dircensions’ complex Hilber:
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linegr vpertator oo B | e speerum @07 ) of @
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u:rl:l" ) s real o¢ lies on = suaight line through: the
origin, in particular, we esncralize tenrom (1) of
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Hince the boundary of the spectrum of any ooeratir
conziass of apprnsimats cimenvalies [3.7.4%], then

to stow that the spectrum of 77 d5 real, it is snough
to show that &, {T 1 s rzal.

Let leo {T), ™en rhere ewiste =
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Hecall that an operator I7 §s @ - adjoirt if
FP=e™ whers A=K [4] In e Bollowing
e etn we sty e specum of ar eperator 47
it is similar to O agl,icnt ozerator.

Thesrem 2
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el {;‘&r} M hae AT af 17 les on o2
straight line throogh the orpin that mrakey an snel
(52 weith the pamitive X -axic.
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Luihe Tetlowing tiearemre we wiil make de
of the <act that B° {8} is convax 1P 13] and

conbal 15 the spactrcm of & [3 1 14] ta show 1z
T e asimTar o &adinint operater
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Ary OopLTANr iR

e ||‘?J then & is cimilar & -adwint
OpErATT.
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Since W {:Q) 15 comvex [3, 1.3 and dees uat
conlain 0, we care separale 0 lrom {8 ] hy a4

halfop ane seel that Rex =& Mosomed =0 7).
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is o selladjoinl so o lne

tie might 0 £ hence A4 15 postiive and invenible

aenl Therelore it bas o positive square reot which s
salf-adjcnt. [4]. Now,
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Theratore 4 7 d 4 in & adjoint,
Rewall that if #=0, then T
adjoint and it &= |, then [ .3 skew seladioine
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Corollary 4

In (e whisve theorem iT & = 77 hen T 0s abnilar
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:o self-adjoin: operctor aad it € == then ¥ is
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For example, if T s ciher normal or
byponormal, then? satishes (13, [2].
Alsn reealt thar an oparator I is P

hvponotmal 0= =<1 i tTT _1\?" T :]
[l]. Ar invertible operator & is said o ¢ log-
hypenonoul i lﬂgl{TT I lﬂgl[T? I [1].

Ic is knoow thar (1) holds if © s P -
I','"I"-"“:"'"'“l wr |I:.Ig_— h:..fpununnal. EE]

Bow for operators that satisty (33 we can
prove the Tollowng prapesitioo.

Froposition &

Lat 7w an gperalor i ﬂl:;”:l such Ll
8 [I } =, {f ]I and el AL LG, ('1" ]I
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Since A = g2 then :'x walid ‘}-:i (.

tecall taar a famiby {U L aef af
subspaces in 15 sald to form an omthogpona
amily it (MM =00 rr ol

G, e f o J 1A PAE2)
Comllmy ¥ The eiger space ol e
aparafor !owith .-p“ }I—r, wl' ] fomn an

crtcen sl family
B wie prave Lhe fallowing dwarer,
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i [H') such that

(My=a, (1) Aswre  lere  exist
SeR(HY) st 0 (§) and =Fe R suc
thar 8778 <& T Lt deo (T) s

Tet 7 he an operat: ia
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A=e'"1 {ie arpi Lﬁfgj_ Then U(T:}

real.

Traof
Apain ir iz enough we show that o (T ) is real,
Assume there exists A€o (T ) such  that.

A=A It is eloar that A = b, so these 2uisi a

sequence  {X, 1 of wil wectors such that
{T -2 )x, =0, sine a,(T)-0,(T}
v (T =ZF x>0 Now

0 223 00
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Since {ah [.,":. ] implics
g Irl':'-'_I ]I, this  easion implies  ibat

i -2 jsx, | »00.

[Tenee
.87,y =157, Sx, V>0 by
propasition () shwe A £ ¢ A
F:r}f [
Py, = 4 T than |_]r ” =t aml

b=l

£y _._yn::--w.'} i

I'J_").-.-"T-!

\ Gow (8] a
comtiadiction. This sompletes the proof of the
thecrem.

Iz was shown o [6] d i3 i
Lyponormal 2nd f?[:"' ] is razl. then T ds zelf —
adjcint thercfore we por the hallowing coralazy.
Corcllary 0 Lel P be o leeporwiceal cpaeatas such
tiar 578 =T tor some Hef, wwl

e M [H:]. with sy I;S V. I rer each

A B I:'I } A # A then I s selfadioin,

Relerences

1. Aluthae, A& (1990 "0 P-Hyzanormal
Diperators Lor U<P= |7, Iarepr. Fguat. Upor,
Th., 13, P3O7-315.

T Alptnge, 4 And Wang, T {30023 “The Joinc
Approyimate Paint Secetrum O Ar Operate™,
Holkaldo Matl. Jeamal, 31, P 387-197,




3. Halmas, P. B. {1982} A Hilbert Space
Probilem Book™, Springer Velng,

4, Tiamed, B, C2007), “fordan”-Darivations Om
BrH)". Ph. 1 Thesis, Colisee Of Scicnee,
University O Beghdad,

3 Eroysep B (1978} “Inroduciory Fonciona:
Anglysis With Aoppications”, Joho Wiy &
Sune,

&, Sempli IGO0 D985 Pl Typenommal Qperators

And Lpecmal Densis®, Trana Amer. idath.

S TR da9-d76.

langhkazh: K. {19920700  Log-l [y »ondrmi.

Clperators”, letege BEouad, Oper The, 340, 364-

243,

Ao Williwms, 0T (19590 “Dperatlors Similir To
Their Adioint™, Proc, Amer. Math. Soc, 20
121-123.

= Sa
a Ay ol 8 e a0 A1 Sl L o el Vs b
s Sl s 508 ol (L' iy b s Jas | e

0




