
REptltt:r oN T,IIf, IIÁBILITÁT;ON TlIEsl§

h{ ulti,u a,rt tl,te F *ur"i, t y, * W eyl tra,ns.f *,rrn s an rl th ezr n p pli catá o ns

nrr Ixc, JlŘí HnlvruÁx" Plt.D,

T}lt,ttrtlsis ittitllr rt,vitltl, r:r.rttxixts rlf itlt int,r,,_rclttt,tiolt, ťll*r r:h:rpt,tlrs. t:r.:.ttt:ittsitx. tlrt:

rcíi,rcttt:tl list lrtrtl t}rr: list rrf Alrp}ir:;ttrt's pitblit:;rl,ilrrm tltr i.}trlsis i* liuih rl1",il:t,

'Ihc tlrcsis is csscntiallt, }lnse,xi rru litn íi:}ll,rving ttittc;til1_;t:rs trv the Ai:1llit,nnt:

r Ott rliscrctizatirtt nť tr;ri rlf l,ttttt;lr:t:t "cintpir l'ic grttt;ls

r {]cneraiized dis*r*tt rrrbit ťtrilťtirin t,ransibrntl E;ť allirrc \\,k,vl gr{Jltllpj

r 0n §-disc:rctizitliein *ť lori uf r:ntrt;la.r:ť simp}c Li* gr:*ups

r ()rr fi-íirrrcti*rn* s:ť sťttti*{i§tíllr- l,irl s*1,(l1l1.}§

c Ttl,tprlirttllrt*irlttal s,vttttttr,!.ri*, i.lttii att1 isítttr*r,irit, ;4t,ttt,rlr}izlrtiruts trí'r,-x.1lirtttltl1 itti

allcl tlr;,sine íiuti:titltts

r Discrcte tT i:rrsíbrtrru anrl ortlrtrgtlltii,l ;tt:rh,nrtntiir}s trť irrrili)svr:lt}tťltriť tuultirryrri;rlt

cllsine firnr:t irln":

r Discrrltizxi \Yct,i-rirbit fiutltir,rtis: r:lcliiíit:i] rrrrt}tiplirat,it:tr arrrl firllrris s_vrttttit,t.ry

r \tri;iglrt,-ltttit,il dirt,rt:tizir,litltr rlí W,v]*irrtlit l1tlr_"tiotis

r §iuct,el,e t.,tlliille anr-l sine tra;tsfurtrrs gcltcraiizr:r1 tc ltrut*.vcr:urh lattice

\l:}rile ntatty r,f t}rc Applic;rnl's puilli,:aiit:trs a.re r.,u-iluthtxtx1, tLe tlir"t.rsit"!, iif crl;ltti}trir*

itt atlatiltttir: st.urrlitrg. gtritgrrrpllr.,atttl stittttrt.,ilrrrr.itlrt ilititt: lt t,retlillit,tlrritlt:ltt,tl ltlr tilt,

rťseirl(*l indepcttdrttctr r;ť tlrc Api:lir:arrt. ltt p;-rrtilul;rr, firr t,ltc ttine 1lr_,rl:ers lis|cd tl.lrllrl

r tltc íirst. tlrirrl, arrti íiťtlr pirp(.}r§ ;trc j*int wit}r ,í. Fateril {Xlnnl,ré;rl" flitrratia}

r t}te sei,rlncl ptrprr is,it,,int, w,itlr'f. L]z:*zr"cki {Lli;liv*ioir, Ijr:lalrd)

* the tt-,nrth prrpt*r is ,irrilrt wit}l L §ns}tttlra {Sit: Pitrt}lr. Brazil)
arrcl J. Pat,er* {}4irrtt,ró;ri, {lar:itrla j

r t}tť sixth arrd ttirit}r p*pf_)rs i:rrc.}t;illt r"*it}r I", bltt]oc}tt.,vá il:'rrrgttt. Czcc}r lt*prr}:lit:i

r 1,hr: sevt:lri}t *n<l cigirt.ir l}irpilťs irrl jriittť wit}i }I, \l'rrlt,rrtr (I"*t}rliririgtt, {ltlrlrrrlrt)



l rv*ttld lltl glirrl l.t.l lt:a.rtr ivlral.:tttll it;tl,t:d titrl Áp1llirrrrx's t,itrtitx, tu lrrriiti 1irt: {}rr:sis

aroutttl thi* trrarticrrlrlr -sťt rrf 1lape,rs gir,r:it thtt ht, h;rs qttitc a llulttbťť *ť *tltttr ;rnh}icr,ttitltts.

With tllt of tlre abr:ve ninn pnpcrs tuakiug notrri;le cnntrilrritirlns tn 1}rt:ir sttll^iect, util,

simpk: L,it: grozt7ls rvhir:i: prť${itlís 1,1 rt* l,vpcs oť r.l*rtirln nntrrericitl rlntil ftrr sirrrplc Lir
srúups of anv f.yp* ru}d rarrk" The srrid tltrtrr alt,th(,ll *tni;lo1erJ ftrr Furtricr*likc exltirttsirrtls

af rnultidirrrettsionirl digital tlata ,into filtitr. slrit s rií {i* tir §*fttnt,liiltts tttt 1ltr {itrtilarntr:lt;rl

clontniris oť t}rc ttttdr:rl.vitrg l,il, grottlts.

l alstl rluit,e likt tht s+venth i}$p(:f. il,isrTl.ti;m!, |*'t:.ql-nrbit fulrc{t*ti,l: rtturlitit:tl inllLtlpl;-

rla,ta. asst.rr:iated *,it}i \\itss,*Zlrrrlinr;,-§ttvikrtr,--\\'itterl (\\rZ§W) r,tlnfirt,tnal íitit1 lirt,t,r,it,s

antl rlisr:rr.tizrx] \Vtvl r;rltil ftttrr,1 ir,tts" 'l'}tis sitttiil;rity;rlltltr.tl tirc i-ltttililrs |tr rlilta.in llt,*

t,aitt irnpoltant. rrsnlts tlr:nt,c:rtittg tli* ol}rit ťrttrrtirlrts irt qltcsttt-,ti

As ťar as the speelific results oť tlrc ilbolt ttilte 1lttliii*atiotts lrrc r:rlltri:rlt:tl. l wt:itllrl nistl

like tr: hishtight in partielui;rr'|lrotlreltrt i}"ij in thc s*t,linrl pnlx]tr attri 'l'}teortlltl -!.1 irr t]tt,

eighth pílpťr, rls the_v +:st*bIish r*ťlttrr ttxt'lfitl íat,ts l;rt tltt getittrt:trr,,;ť t}tc \\i.:r"i ;iri.rttlri

irssr;r:iirtr:d lt; ilirrtaitt Lit: irlgt:llrtrs.

Havirrg said that, i rvtltllr] alsn liltt trr ptriltt ilut t}rirt in th* pilpL]r§ r:trtrstiťrrtirtg t }ttl t }trlsi,"

*ne fintls not jusl rtert titt trr*rtrs lltlt nlslr a littlnllt.]: trť rtst-íir] nt,rl rli:titrititltts i:ť,rtir]ttt,ittfi

ner,v killrls of trirrrsfnrrtts rdirtcei tti thc trllit fltnc,iititts"

The aut}mr oťtlre 1.hrlsis is il 1rr,.-rrlrirt.ive rr,:st:alr,ilo1, tvitr,r hirs trvt,rall irrtt]ri:rttl rrttlLtl t}latr

3f prrl.rlir:a{,i(]11-\ lrl ria1*. prcrli_,ttlitlattlil il} il}1ct,ll§lilrtltl jr,ttlrta]s r:f vt-rt- gooti rt,pt:ir, l;tit,

exanrple. tin xixtli of thc ninr: p; pcrs ii;it,li a}lor,rl il 1rtlblislrrrl itt t.ltr,, 1riglr*lpr.rlitt, jtirtrtt;ll

Ana,ltlst.s. I{trthnr cvirlrrtrr oť ťtttr iItilll'$ rt,srrtťt,}t ni,tivit-\. ix tlrr,íirt:1 1ltat, lrl l,}tl irtlsl rrl'

ntv i<nowlerlgc. lte ltoly §1.1!}Fr\,iFt,s l,t,ltl t'h.D. st,ttrlrlttts. Átlr.t:tl l3rtx attr1 h,íichrrl .lttrti,ttr:k,

Ttl r:onplt_:t,el l,he gcntrirl dtxrription rrí tlre Al:plirlllit"§ lc|iL.i,irr:Ir pli,filc ltt tne 11,1itrl

aut t}rtt u}r(}il thi: dt".t'gttst-: r_rí'his rlrlltt rnl lhc-qiii }tl stturtd n. 1lrrsttlrit,trlra,l ft,llcrvslriil ;-rt

tlte rettcrlvlt Ccntrr rle H,pcit*r,r:lttls }iatltť:rtratiqttr::s llf tlt* l*]nír,r:rsitti dr: }lrrntrliil, {lnn*rl;i.

ttttdtr 1,ittl;itts;;ir:r:s rrť ir iríglriv pr$illit}l]}t1 sr:ii:tttigt, prirl'. ,Jirť l';ilt,r*.

Nr".lw, t,r_r g*lt |:a,ck t,rr iit*l tltrsis itsr:lť- 1ht,tttltitt ta"sk ril llx,l itttlr-,tlttctiriti ilttrl (:tltll:ill.qi,tn

is, clttitc nn,íttralh,, tr-t put tht, App}ie:rrnt'§ ť{]§(lillťlt 1rtrst:tttmi in |itrl ttrrsis itlttl tl itrtlatlcr

r:ontelxt. inclr.rdirrg t}tc api:lit,;rtitxts.

}ricxt, thc first chrtpter is also oť intri,ldttct(:Iy í1;l!ilrp: it xt:ts ttp t[itr ttrlt;tíit;tlt ltttrJ

revierts a, ntimlrtl r:ť ctl:tr:cJ.rtr frt:nr titil tltllrlrl rlť l,it: ir}p,t lir;* tntl iu-qtlt,iitllll \l'eltl *ťt}ltlt5

attci affinc \d'eyl grorrlls r,<,quirt:ti filr tlrt, rt,st r,ť i,]it, tlrt:sis.

Tire scr:onrl rhapttt,. trrttclting tirrrtt t}tt, ťirst ťolrl crf tlrt,ttiue 1tirllt,rs iixteci irt thc lltrgill-

nirrg oť thc 1lrr.stltrt r(.l]nr1,. sťlrrts wilir rlr.íirrirl§ {]l}ť cť t}:r kt.v 1trritrlgtl:tists l:f thr, ť}r*sis,

t}re r:r:Lrit ťttttctir:ns. irrtd ;;rtrttrt:ds trt llt:iilit, tltr: tlixt,rtlt* 1rartsfsrttt:s rplrrlt,d tl: tlt* latt'cr



'I}rtt third clrilpttrr dcals with synr:rtet,ric *trd irnt,isvnrrrretric extr;onent,ini anrl trig*nrl-
*te1ric transťclruts. Thtl Áp;:li*ant th*n ;lr*renrls t* present the applicatinris r:f the trnns_

f*rtrrn irr questi*tt io th* i*ťerptilntiot pr*ř:}erus itt ťr+.t} *trci three inrl*;rtrrrlent variablcs
cstirtllis}ring itttcr aiirr t}t* uuiqittltttls:, o{ itrtr:rpol;rlíttg futtr:lir.rns undcl l*t,tiiin tr*turill as-

s*rrrpti*ns, 'fbe e}rnpter cl*ses g.ith * sectinn rlisi:tssing the cosine eulrrtur* forrrtrtlas,

Thc fourti} chapter r:xpl*res the r:c'nlectiou betrv*ert t,he Fariri*r-\&evl transfr:rlns artel

confnrm*l field theory, inclurling tlie link irnl*ltg th<- I{ac*Petelr§c,lll matrices frotn fhc
lntter auri tlre rl,*ight, lattice F*urier Vlrtlyl trrrnsttlrnr§. ir.s §,eil as t,}t* irpplicati*tls cf *r*

bit iirrrct,icxrs tn stlitl stnte plrysicx" inrltrding t}re so*cr1,1lp,t1 transvcrxal vihratir:n nrodeis,

Alsci. the rnr:ltiplicatir;n Ji;r,nt*lnl f,rir r:rltit, {utt*ticnts nar1 thn r*:lir,terl ťlalr;is svntuletrins

a,re ťorrched ui]On.

'I'ltc thcsi"" is rtot ťrrc nf rlrarr,h*rks" Iitlr ont-t itrtrtlclttrltirrn anrl rrlnc}ttsitln cottlrl, in
trty rrp.initxr, lrtl n hit lrss tet-,hnical rrrrcl dtr rr sorrtcrv}rat tmťier jelh af pi*cing the results r:f

the Áppliexnt i:r tlre }ri6 pi*turc *ť t,hc subjt_,ct, lt r+.*rr]t* a}s* [rc nice trr see a sornt:witilt,

nrr,lre rl*tailecl cliscrrilsir"rn *ť ct:ttficl*tir.ins oí rhe trl:evl liťůtlps to the repre*entati*tt tltgory
iri Chrrpt*r l. Tlrerc als* ix il nuurbtr *ť nrisprirrtx. e,g. ccr*:/fir:r:ní,s insteirrl of rntftr.,ltrr.ťs

*t p, 1{}, tlr lhtl;,rr"rlrli*ntir.rtr ytiir 1l}Ut} itutcrr,lloť 1t}l}7 irr [;lti] +r1 p. 5ť,i, tirc utissing t,olllttic,

isstrr: *ncj pagc trrtnrbrrs f*r tlrc rcť*rencc [8?] lrr p. fiO, and Chebyshe,f inst*ad nť ó'ňe ňg,tllr rr

in |9§] at p. S1.

'l'o r:llnt:iirrlr:. the ir}rclvt rritit:al retxltrks nntrr.itirstg:trrlirTg. in nry *pitrion t}rc th*sis
lnet;t§ the recluire*retlt,s r:f Árt §rr, 1l1l1Sí}8 ťr.ll},. orr l{iglrer Ecluc.atintt Ittstittttir;t§, nc

*tttetttlt,tl, atrrl t,lcarl},iltrlira,l,t:** tlrt: Ápplicattt'ri rrllt,ittelc ť*í ltsearch, srr I.trrr pl*aserl to
ťecrrtlt&tcltti tlre lil*sis lrl be aet,*p{grl itlrl the lrall,rilitnrticrr prrrr:ess ttl gll r.rlt,

(}1rtva rIrx,, f{§IJr, Artttr St:rgycvtlv. Ph.I)


