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Ther nurnerical rarigc I1''(.4) of tr botrnclecl liriear operator A on a coniplex Hilbert
space 7l is clefinccl trs the t:ange of the corrtinuous rnapping .r r-) (,4.ir,.r:) on
tlrer unit sphere of the Hilbert space. i.c., itr'(, ) : {(A.r..r) : ; €'}1,1):tll : 1}
Ck:arly l'l'(A) is a boundccl subset of the scalal fielcl ancl its closure contains the
spec'trttnr of the opet ator. The borrncls of thc nurrierric'a1 range helps irr estirnating
tlie spet:tnttn of thr-'opelator. Irr this connection the nuirrerical laclius tr(,4).
t hich is r,lefined as the ra,clitts of tire smallest r,ircle u.ith r:eriter :rt the origin that
contairrs the tiumerical rauge It'(,4). plavs a r.elv iniportant role. The nrain fbr:us
of this thcsis is to devekrp stronger kru,el iirlcl lrpper bouncls of thcl nurrier.ical
raditts rtsing valious tec'hnique. \Ve oirtarn irnltrrtrrernents a.ncl generalizations
rrf the ineclualities 1,(;t) < 1(tt/ll + ll.,tr11r/2) a,rl llle-e + A.t.ll { ",r(.a) {
)llA. A+ A,4- ll. Then r'r,e strtclv the trumerical raclius incqualitr. of the generalizerl
clotlmutator ancl anti-crornmutatnr operators rrhich irrrploves and gerieralizes tlie
irrequality u,(AB+BA) <2\/lllBlirr'(-l). Next rvc present llpper bouncls for the
nurncrical radius of bounclerl litreal operatols rrliich gcneralize anrl improvc on
tlie well-known upper bouncl ,,r(.4) a 11e-1 +,1,,{-ll \\,rc obtain an upper
bound fbr the ntunerical raclitts of tire surn of the procluc:t operators u,hich
generalizes trtrrl impror.es on the cxistirrg ones. \\e plcsent equir,.alent c.onditions
fbr tlrr: equa].itl,of r,,(,,1) : ry as u,ell as ir,2(,.1) :1]].qtt + A.l*]] in ter.rris of
thcl geornctricnl shape of the turrnerical range of ,1. Next u,e clevelop a nunrbcr
ttf ineqrralities using tht' propt,:rties of f-Alutirge tltrnsfolm. \\'c shou, tli:rt the
bottnrls obtaitrccl here tire bettci' tharr the existing ones. \\ also estimate the
spectrtrl raciins of the sttrrt of thc prorhrct of n pails of olterirtols. Then u,e
present llpper arrcl lorverl Jrottucis fbi' thc nurnelicirl laclits ctf 2 x 2 operator.
matrices. Applving the botturls obtainecl hele. to Fr.oJreirius colipaniorr mrrtrix
crf a corttplcx tnonic lroll,uotrti;il p(:) of degree grelrtr.r than ol cqnirl to thre.c..
u'e obtttin ner.l lrortrrcls fol the zelos of 7.,(:).
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