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Tlte nurrierical ra,dius u(7-) of ii lrottnik:rl lirrear olrt:rtrlor 711cfinr:r1 on a ccimplex
Hilbcrt space H" is tlefirtctl as tltr: ttrrlirrs of tlrc srrrallcst circular disc rri6[ 1.s11-

tre trt the origin thtrt corrtairrs thr,rnrrncrir:al lansc. i c" rr.,(?-) : sup{i(7.r.. r:)
L: € J{.li,r]] - 1} Rcr:all thal th. rurrn.ri.al r'.r}g('ll'(7') of 7. is d,-rfin.rl;r,s
ttre sutlset ttf contplr:x plattc C u'lrost: clerrrcrrts alt. tlrc irrrirqt: of tlrc rurir circle
of Hilbrxt spa(to }f ttnclcr llt<r cotttirurous rrlirl)l)irrg.r'ts , \'l-t: .r:) fr"orn Jr- to C.
i.e., I'1,'(7) : {(7e:.2) : .r: € :H-, l,r - 1} 'l-ircrc arc scverar. genc1a)izatiols
rll rturnt:r'ir:irl latlirrs, ortc ol'thcrrr is Errclirkra.rr opcralr-,r rariirrs. Eur.lidt:.rri r.:1.r-

erator radius of arr\. d-tuple opcratol 'I' - (7'r .72 ,l',t) € 18,/(ri) ,s ,lcfi,r,:d
((-n ,r' )

irs..1t, (T) t,',f ,1(Il t (lt., ,,') ) , , Jt. ., lt l) . ulr,,r. r,/rJtJ i.' rlr,,
coilcction of all d-tuplc of lrottttrlcrl lirrcirr opcrat ors rlcfirrrrrl on }C Thc rnlirr
foctts of this t,hesrs is to dt:r.'t:lol) str'ong-(,r lowt,r' arrr1 rrpprrr' 

.[rorurcls 
of t],re nr;-

ntclir:rrl rarlirrs :rnd lirrclirlcarr oltcr';r1 ()r t.iulills usirrtr,. ,,rrtr.ious tcchnirlrrc A.ppiving
Euclidean operator rtrdius ittct|ra"1itit's u,c olrtairr \.ar'1o11-* rmrnt:ricirl r.trdius in-
ctlLralitics r.vhir:]t iu'c fitrcl tltarr cxisl irr11 rr-rrrrcrical ltLrliirs irxrclualilics. Arnong
rrLanY irrequalities. urc obtain irrtplor.r:rnr:rrts itrrrl gcrrclirlizations of the incqrial-
ilies ])T.T + T'f- < r/,2(7') < \ 'f'-'f I 'f'l'. 'flrcrr lr.rr olrtairi rrr.r,r. hoLinris
for tire zeros of it cotttlri,'x lur)]ri( 1,, ,1.,'rrorrriirl 7r(:) of iright:r'rlcqrcr:1x, applvltrq
the bouncl's of ttntrtetrit:ai rarlitts ricrrrlolrcrl Ircrc. ,\cxt le strrrlr'iire Euirlic,learr
opclatol radius ittctlttalilit:s of a pail of borrrrt'lcc[ ]inoirr operatols u,hich ilrlrrol-r:
cxistrng oncs. Tiretn \vc J)tescltl ltorrrrtl-s fur tlit: rurrrrc,r.ir:iri radirrs,ri ltiiurtr]cd lirr_
ear opcrators rvhitth gcrtt:r'alize ir"rtrl irnplovc on t.hr: u,cll-knolvrr nurrielical r:adirrs
bottnds rtsing Er-trtlicletrrt opr:r'aior larlirrs irreclrralitir.s. \\,i: irlso sturly gtuertriizecl
Tiltr'lidcnn operatrtl raclitts incrlrrzrlilit,s arrrl lTrcit irltltlir,irl ions. Ncxt rvr. ohlalri
tr)o\vcr incquaiitl' fbr d-tuple opr:r'ator ancl applyirrg t,hcsc I)o\\rer inr:rlrialitrr .re
obt:rin ttrc Ifrrclirlcan opcrator rarlirrs lrorrnris [or'plorhrct of tu,o d-rupll opcr;.-
tors. Finally u,e olttaitt trotrrtrls iirr Ir}rchdean opt:r'ator rarlius of rJ-tup]e op.lrator
arrd of n. >< n, olrclat,or rrra.l,rix 

"l'hosc 
crrtlics i-rrc r/-t.rrlrk,oporators.
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