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..,A.bgt,act. Thir rerearch focuecr ou iaplemeutiug al- .- r^__rgorith-' to rolve baric geo.mett. pi"[*,mr o.n hypercube to,lcgote rending data 6 from @;(rn)(n, rerp.) to nodccomputerr rhich arc pceullr intr6duccd ol the. cb-mlrcr- 3(oi(m), top.l".u.h receiver it aad rtorer er deta a.cialuarlet' Trorolutio.ala*iilit^;"."""*-ririffii: '.!:i-ir;;Jl;areilcmeutr 
nade iu node @i(m). Thc

l= :" prerented,. bol.h iu.o1r"ft'1-time whjcb i, tr-. ds";i-h;;;?.;L:; uode a iu paraltel.best oDe c'n erDect rith existing-r""ii"g-go,ith-;. il rdn; =_o ro J- f6o Iq "_t_r = 0(mod 2i+r) TEENo(logt n) Voronoi, gj"g""--"tgoi,h; ;, sivca. - o(togn) ,.^_BpcIN; i r, i :'=_r_. r END;rolutiona for dctecting-.""a n"alil i"G"r."rroo or two con- -roR r=; - z dowivro 0 Dovcr polvgonr, "omptt-ting -i"j--i'diit.ance b-etween two m all= o1ili'z',iri J"i " * 2;+r -r TEENcoDvcx polvgons ai !  f in i lu-g * i t [al-"ppott  r i "oro?i.J -_ 
g'EbN-)-"J:r : t  +;r ;r :=dr. t ; r :=rrcEND

coDYgx polygonr 
-j O(bS,i p) so)utionrl.o the di,-eter, M.aximum. For-'r, b.iog'-o" til'fu.t rtep of o'rt.rllest enclosing bor,'wilth, qi$;; ur"* nll.it"J elgotitbiGlFr.port (in node-n-ii tl"---J-el cleaear.3r'n qf two conv&.p"lrso"',EiDF;;.hj;;2'5.ii'5: - 

*'"ogi. il;";:l"rarcrelccted. Theraarof aaodeD -'xiaal cleurenti, z:r?t-ai,-ii-.""J1-:uatiog aud docert irffi 'rj'""riltrd1tu[:Ti]n1i,*i,irH.*""*#.Eii:#;q+tr*t]*T#i#iHhH3:p$
. preseated.

'Ad.dioeo,i"o"l-bm|'t,:o1o:|r.of.n:Ii...gie"#:i,:n:nj:J,jL"",,therortiug
2d avuchronized processiag "J"-.ot. [*-nodea), $r,"! i* "T_FF.,ia o(logt 1) tioe [4,22]. After rorriag tbegether- ia a 4di-meqd";i ;i;; "iu.' oot*iJJ. i; eleoeutr arc Lept ii ioder ia tbd reritographic order.Dooe b!! ascocietcd "- coast"ni tii"-p"-ory. Esch Y:tc"q. 

--Cri"-*" 
rotted lrrryr z{ ead g eechaode m ir siven -t "tiq* t-Ei il"-"tinIxi;i'p"iil .tor"ffia-Lyp"r".b1 o!^ize__n/2,rhcir mergiug cra be!na--r'"'"Dr'mo) (hcuce-lbrth referred er-tbi-","g";Jj: ioo" io o.(tog;) $mc 1221. wc.presenr rq ite.rive ead

I'a tbe lcxicogtaphic-order,of aod*, i;+ itr i.d. aud- ,*r\ code ol d"reos lroccdue froa 1221.i+"i:":tlii;'J"Jlr=*]J,_-,f;';: !r1i,,'fiii#i [:j lFu t= 0 ro?:i86:q;;/,;ffii a - @;(r))'T.Tn?rffiH'i::1t*ai;i;i{ii:'l."fffJrfi I'o*-iTg,-=""'"#Ni?.:,",""*",;-rill be ured to denoic tr..":[" - l1h e:;h bit f,ipped (for - 
II the data ia a ir lesr tlas tL. artt ia 6;(a) thcn

;T3''''''''i:j'i.{tfr,1,].9:j::LT:;,H,"iff:i*:X* n{tlJ.,1)iiE':,-""',"'1"5;. *igilg:it*Il"oo 
Sr-:!": of hypcrcube networti il loguitb.ic. oo- 

P,.o: uode to the other.

$iir",iiritr-,r*ii#f.gi"*xffi r:H+mHq,tit,+f$."fir3"1${rt;iiffifu;ffi:::iTg"a::tF3;"T3#,"i*:*:..,q;_t1*:f.-ef,;#,*Hjb1f,%x{J*J,jE+H,ii,:"H+iiTj
itr neighbora or o"ifo"o ar most oo" op"'"tio;ip-;!oi.. tr.et, ar:i(* jusr-;i",4) 

*a rg2,B)= r(6r,8)_f,bouad .oodd)' il;"g th" -tat!i"t.iu1i, r.. iot"" .o* .i.5 i1.., x)i."it.ir" !"* of aa crcmeui e ia the rorrcdgeoaetric Problema'-assP"C tut-*"-"i ei""o oi. o'[] *t x ltrl-i."r liiii *r, erement beiug 0).
ii,?:{td,i:!:?t::i';'].,'nr:Xi:-ii.1i,nno,. 

that in- +**es. iil}; or the nrst rtcp ia the aersias
i:'"":','jft '"' jj','ff ff i":,srxrllil*.*""'"',,::n-ffi ;,:x*:i:lj::;aa;f *"l'�ncaa!tcchaiques uged iu our rolutionr. 

''e.u',cattoD 
'._-9flt4$9o. we as.eumc tbat rooe uoder m of thepata compunicarion oa hvpercuber lg,:T:t:,i"Fr"",T"i:rrd.rfl{i*iri:i[",i:if{,ff

-- - ?tii:Ttt"{. one ooa. b*loEl-the ar^e bes- op_eratioa-consisrr of ,orrtlogllo.;"}'fi i#'r]i"a ,- to
::,Td'it;*{jlTi:li;j."thehypercub".;G;j.o"ffi,"T"',..'j'["$;jl{'.l.'3':?j*{"
-^-.e=ta:a tt"nt. ci".-o'L anay bs,...,; noda-Ji@-a "j""i."tt."tly for several nodei -. Thia'rreat P.erP-;;;, compute De*61r...+6; t"r'i?'t-?Lli. ::l'*lJt'o6;ilil'. uyi..'o ai"ilu'fr"ir 1"ner forx,l*;;:;3TxTfr.,ruli5"i",3',,'yff*i: ,t{*#;:Hr::,,r#,'.":tTf;ffilil:::,'.**
lJi:""r".ii li,':"i:r-q0,",9:*t:,'ir:iiiJ'i'.- of hvper' -- --t-r*,,r*. 

some-aodee of hypercube contain ,rc-t"a- ""ln"arii"i.".r,t...;;. !r,t;;.;:ljiij';;;; :i:ilm;d:1.,,;j#:{$T:,,"..,,,iH,T*: t -
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the number of act ive clements. After ranl ing rct ive cle-
ments cor6presaion became inverse dietributidn operrtion
and a.rolut ion ie presented in l lb].

Unmerging. Given a rorted lirt of el.ments ro thalbalf
of elements belong to a ret z{.(thus the remaining belong
to 4, the complement of ,4) ald cach elemeot lnowe thi
correspondin6 ranl in ,rl or .i, permute the [st to return
each / and z{ to a hypercube of rize n/2. The problem
can be tolved by nrnning tbe merging algorithm in revcrse
oroer, or b)' two compressious and a translation.

Illgry"l broadcasting. Certain of nodes 0,lr...rn - 1
"t LTffi|ilTiffiaata tbat they must rhale with
dl tl: higher. n"nbercd godes, up to bui aot iududiag the
next le^ader (tbe intervral of nodts between tro bajers).
Interval broadcastiug can be. doue ia O(logn) tioe on L
hypercube ([22, Theorem 6.9], and tlS, Thelorcn ll).

. 
M.an]' - one routiug. Both origiu rnd dest'ination

aocles have Leys, witb Leys of origin oodes beins different
DetweeD each otber. Eac,h Qertiuitio.o ao{g rbo,-,1.4 rcceivedrta frour the origin ritb tha iaroiEy.-toe pnooleE cln
be rolve.d ia O(log2 t ) tr-rDe oa a blpeicube[Zi], by apply-
rag rortiug and ioterval _broadcasting Igchniiues.

Pairing elemeots. Given two sels ,{ and g cach con-
t:iniag_v6 data distributed oae per node of a hpercube of
size-n,-broadcast tbese data ia *"1 " *.y tf"i each node
of the bypercube coatajns cractly oo. p"i, "t a"i" jt*.i
one froo eacb z{ a.ad A) lnd all pairs ere distributed. First
te coEpress data ftoa A. These data will bc ttored in
a _sub-bypercube z{' .b aving nod,es (0, ..., 0, x, 4 1 2_r, .:., ; J:Also we- conpress data froo .B ;d tirartlti llem tL
tbe rub-bypercube E, havia-g nodes ("a_rr...s aj7210r...1 0).
Nor, rc broadcast data from .."L ood. oI i aad' B,
to ell aodee of a hypercube of dze 1fi, Ar e r,esult, -
:1ch l"d: (ri-r,.,.,"i1 of hypercube i*ir", a pair j
data by broadcasting froa -aodee (0r...rgrx,j12_rr..rao)
and (e3-1, ...t ?d/2t0,..., 0).

. Plaaar convex bull algorithos

.W."- prc*nt two O(log2 n) dutioue for pleoar cou-
vcx lull p!obl.,m on a h5percube modd of computetiou.
!JD.! uscs ru-ergrDg 3lopes tcahnique (indcapeadently uaed
iu [1011-{,18] fo-r rolviag rcvcral problcros on mceh comput-
ers.and i" lllj for rclving all problemr mcntioncd ia-th;
rection oa CREW PRAM; tbl corrcspoading requeatial
ted1{euc is proeutcd iD 121,51) while-the otf,er ii be^red
on CRE\{ PRAM dsorith.E of 

'[2].

.. Divide-an-d-""9q!"r is a di'-ou rtrategr to f,ad
tbe couvcx !"ll .E(.9) of a ret of poiats S roicd by a-
coordioate: Partition'tbe points of ^g into two rcparitcd
rets P.a.ud Q of balf the rizi, ea,cb rtored in a bypeicubl o?
sbe nf2, tecur^sively compnte .A(p) aod .F(Aitd Delte
.F(P) a,ud E(Q) to form .F(S) by coaputiug commoa teo-
gents of .E(P) and E(Q). Two proplsed iolutione differ
Ern tb_e-ray to Eerge Jf(P) aad E(e).

Me.rging slopes tcchaiquc. o-distaace of e point to rn
orieated.edge p is its distaoce to the aa edge p, obtaioed
b-y Tt-dilg p for the aagle c (with distancJr of poiuts to
tbe left (rigbt) of p' bcing posiiive (negativc, !es;.)). .

Let z{ and I be two ooDyer polygoas in thi-plaoe,
e:ch containiug O(n) edges given ia io-unterclo&wire orj
9.t. $iyen- an aogle a, coasider the following problem
(wc- cal,l it the exrrcraal rearcb problem E.9(/,,.F,c)): For
ercb edge p € ,4 find a verter P e B witb tic'rmaftt o-
,listaoce.to p.rroolg verticee from I (P ir urocirtcd point
oI p in direction c). It ia casy to rce that for a=g (at r;

P is the vertex with the rmallest (greatest, rcsp.) disl,ance
from p among vertices of 8. For a = r/2(o = 3r/2) P is
the easternmost (wcsternmost, resp.) point of p.

To describe tbe procedure ES(A,B,o), we first in-
crcase rlopes of edgcs of ,4 by o. Tbe edgee witb minioll

- slopes in z{ and .B are recognized and by tome translations
tbey are rooved to first nodes of corresponding bypercuber.
Since elopes of cdges of both polygons are then given in in-
creasing order, tbe rcts A and .8 can be merged (by tbcir
r lopes)  in  O( logn)  t ime.  Nos' rets  A,8 aod , {  UB ue
rorted and each edge e of ,,1 can 6nd its cousino iu .B, tbe
coDoDoD cleoents of wbicb is essociated point of c. We urc
ultnerge tecbnique to return all edges to initial positions.

In order to to merge .U(P) and E(Q), re decide for
each tbeir edge whetber it is ao external or iutcroal edgc,
i.c. if it is convex bull edge of .A(.9) as rell. To judge
if a,n edge is external,.we seed to test if E(P) aod .F(Q)
are in the rane ha,lf-plaae bou.uded by tbe cdge. Eow--ever, instead of testiug all tbe verticcs oI E(Q) with al
cdge e of .E|(P), we only test two reprcsentatives (essoci-

' ated poiots of e) such that if they are in the m,oe half-
plane bounded by c es .E(P), every point in .E(Q) ir.

These two reprereutetives for e in .A(P)(.F(Q)) "r" acarert
aud furthest cxtreore. points froro .A(Q)(E(Pi, resp.) eod
are_ obtained by calliug proccdures ES(E(p),87e),0),

€tFs({),_q(Q), o), Es(E (Q), E(P), 0) and'its(.Biei;
E(P),r). Now eacb edge ca,n decide in coastast tiie'if ii
is exterad or uot. Tbeo cach crtrcme poiut of .E(p) or
I(.Q) -"r" leara if it ir aa crtrcEe point of Jf(.S) (trinr-
lalion by I cao be uced to ind the Dcccesary aata). Tto
of them ia-both .F(P) end .F(Q) rhare eo ertemr,l'.oa e,a
iuteraa,l cdge. Tbese four poiutr deterariae tro cotnrooD
taogents o! E tP) Tq .E(A). Thca tbe computetion of tbe -
circular edge list of .F(.9) caa be done iu O(loga) time by
3qpg trrnrlstig)s5.

^ -Th. time complcxity of all proccdurcs in merge rtep
is O(Iog a). Because of O(log n) iecureive calls, thcinctail
timecoopleSty of prercnted dgori'l- is O(log2tl).

-_Uriag the merging dopcs te.h.ique the diancter,
rlaallesl eoclosing box, ridth ead minimax liaear 6t oi'
e ret of a pointe end vcctor rum rod critical ;upport liucr
of two coDver polygonr (ree 121,5.,16,18,19j for defaitioas)
cro be'fouud oa e hypercube. The details oltherc dutioai
erc prcse'rted ia a full versioa of the eriiclc [lg].

Aaotber couvex U:tl 4g.ti$g oa e hlptriube ceo bc 
-

a*"_@icu1zibnrwrRA,M
rolution. Tbc maia point iu thc algoritbn jZ]i. t" dividc p
.tq 9 into 16-egual portioae by-coasideriie 6 verticcs
aod, by examiaing eacb pair of coasidered vciti'cce, to f,rld
co'Elor taagent of polygone of rize vE obtaiued ia thir
way. Tbea one of polygoas P ot.Q caa be reduced to dle
y'a aod, in oae more iteratiou, the co--oa ta^ugent of p
EDd Q will be coastructed [2]. Tbe pairiug clcdeatr rad
the broadcas-tiag (to coastruci the taagent fasaiag through
! porDt) tectrniques ale applied. [ 3imilas approach rer
used ia [6J to rolvc tbe coavex hult problem in O0oqz a'l
tiroe oa CREW PRAM a.nd cybe counected cya. i"ia.1
The later one ir dircctly iuplementr.ble ou byfcr-ubiE
O(1"g" a) timc.

Tbe.problea of computioc Einimal dietaacc betra
t-.o ?T"q-.p9lyi9us_iaiolvcs-rimilar i3cl,niquGsl rnd frrolved in [2] for CREW PR"A,M oodd of computatioi.
Uriug pairiag clemeuts-aod otber tcc,hniques a-O(logn) -
DjprPercube loluttotr cao be obtaincd. ,ta

Planar point location and Voronoi di"gr- ,?

;,.;;l0t



Iu order to loca-te o(n) pointr into the planar rub' 
,*?^"-:j!^:mainiog three chainr can be obtained ia parar-

- division defined uv o(li ft; ;; trtt *lir ,*tl-"i lel.(one procerror pei."ch.verl.r ,l) by cooputing nearertdercribed br L1 
-""d'P;";;;it 

iU, a paralletizati";;i p-"r+; t..-ri'i),'i'.n,ro,the left.and'to ttrc ;sut rerpec-which for mesh'connected comput'c"J'i, giroo tilri.-w; itr"]rirtr. ""fui.*g. "hqo aad fiad.ing the rnte*ectioaeligbtlv modifv both metbodc in order.tJse,.3" qilg, ri :t ,lt.l; *iifiilffi' [.e through_-/. ciearry z{, aad z{,o'*HJ,.'3i'ff :,"::#:tyrE:.*::i"i;;";l[?:Eir::ili'.i;fr i*r$tj"*ti"t**##terior pointa (called ienterei. tl.o-.--oootone comprile :i?-": F:--p{ib.-b.o* decired intereectionr cao be ob-aet of chainc is defined "" io 1tr,ro,tzi. rr.r. .h;;;; 3?.d by merginl'ir"ii"o,;;iji;,;;'i"rrJ;
noder of a balancJ bi"^tv;f;il'^t"'f., or .ru"t io,"J Pd Tc u ro. "ia iri.tsiog betweeu ,r" ,i;.Yio"ir',lr:trpond to resionr "f.'uuah;"i.'b*;'."L-"i; il;r-il:i denote-.tbetJ;a;i;;ip;d.a";;:,. 

together byend iadcr (ibe raul."ih. Juli"-i*tu. "t--"i"isr""i t-.""rai-ortJ 1it-""i'L. conrtnrcted io o(rien) time bylevd)' chains -tv "1"r.-"f;;;;g"". If 3" "d;.;;:: Eerglg. uppci and tower cbai'r of p aoj-q). considerlongr to more than on1$r rt;:ffi,.:I -.Ei*, "r :,acb-alit iJfi"J..t; tt neighboriag pointc z{ eod B. ona ret (an interval).of.consecutive chains. w. t"rigo-;f ,3-. L+;;i'fi;-";tluater-of poioir-rt]rii, a2, As, B,Fjerarchicallv the hish; Ji'; ;";;:i . t".ff#: ii: Pr, p, *; ;t 1-tilo"r*.tioo !1, i;;-b;Lli ," excbauRelevel-aod index olbr rhiil;ta;#-r.Uiii:"'t:v;:'"n"n"f.t i$ .tr'ilelini,ir i:;tii',ijilt'fr'ff*tril-:!;thcir level as the primarv ien their ioJ"x."s the sccJndarv t-o).p;l; "i Fnb'-u.h..r. ro""t.Jilih. srab (thereand the v-coordin'ate of i#;iil;;:;;€;;f; ,..*il T. 
'oril.i 

iot.rr"iiiloJor..ases. of p aad e or verticer of
key (eadpoiut pith letr y'coordjaate t?o, two endpoint'r f * e. ;hi.i'*.'ffi.a iasidc the ot[.i potygoo). soli.T,'-35i"et'".".,*,9ifi',r;i*in::-':# .T'-",tiit:fniir*,.i.n*,;.:,i,.nf'.r..jl1t"Ef"Tt'highest level floczl. and inder o. rt.", i"t iifil'rfi j::;-o* "*i"cx hull. .rbr each vertex of intersectiou wefrom.1.1_[osi.l i" I = o ;; th. i.u"*"s, ;T*.qhetliiit ir*ii"
-,, -lt-)-":+;ti :l g.a;.-';i:;; points (norc that ;itg(lhr;; i:;"; ;':"'i*"llo,H:fii::';t3;gau querv points have the iaoc te"ei, .ef ir 1" 'j)-- ;:?#'#1t b.-m:": 

"r "o'i"Eti[i'C iiii"n-;'gi(ii) perforo iaterrar b;;;;-to.fiod, for each Iso.d ,"ro o, io. "J.-i:l Ff;aiij :i;t_T"r*xidquery point Z. th,:i.'id-b";#;:,nT":!:"*fi?f: ;:i:,:ffni?i *Ti,$._tff,*,;::illt_ll,i:lJi,;it-";ii;f'#'*"'$fi"J;T"":,*i.*"ff;F:I.$:i*t'iit 
.ir:-1?"'"r,jil:"fr',, that aclivi p.d,; #iiadtioj""l',t'"."1:;i:,ry**z"til?l*i$;*iffi:n $,.:_x";nlp;"**$:$Jifi##ilj:li#,-,, -!1il1,1'-".r. .:9q:i il;.;;:tts (usiag foranerr!(ucca of querv ooints), 

-^_ 

r-'* 'vrssr 

iar 
Thir argorithn r"l":r_:l:_ the.probrep-of 

.detectiagrts"ntlfT;::i:$:f,$:,'ti.9fi:,i',"=.;tes, bvc.ompre:r. ilffii;"":t"i.f :;;5f,:.'";";il5#:il:}' ia step (ii) 1q""'v poiats wirh ;; Ji[;i3'*tlt i:: 
p n c i""i.'iilililjll ".rnprexity is stiil o(roga).

:iiiff'J:,X[':::".P:t-::E:l;oi'qo"'y poiutr arc ^-.,fl1,1.,cribcd cls;ha caa bc 4so iapreoented in
"Xr"i:r$tlly;,""t"$fT ,Tf,'f":'?flff:od,r"""l"g :t;'ff#tffi;ir: a"'h coaput"i ""a i"-oiff;;iil"-;;

A l l q u e r y p o i n t c w i l l . b e l o c a t e d i o t h e S t e p ( i i ) w b e a %
i:0' since all steps 1t)-1if 

-r*.-c;{"ri) 
t i .;, ir i,, t i-. -. 

.Giveu a ret s J{or,...,p,} of a pointr in 2-complexitv of plaaar poini tocatioa js";il; biil-s;;): li:$"f{ 
,p""".-.1 foint pi domiuater 1 goinr pi(p; >o6..tifjl'ffi1Xe";$'- to constri"i vo,oooi ii"Is,.- frl.i{-rJrti iii,fipi"ii .= !,2, rhere p[,rj dcnotcr thc!or8 crn u. out.io.all.".i.1l:i 'hvpercu-be l;tt;;;;; l:ll-1":tl'1i iir '' n9i"t pi';;il;J$ib";al E.DF

t_,::i": o-.'o-#ffiitili{:;fi:"":ilfil'",11*il,}: ilf$ig,5h3fiil::ill';i-t""*"'J,5i# f;
PorDt location technisus.""d t;;;;;il-"1. communica- ..,1_et_thel;1.;h,ij of e point p in the iet s con-
iii=:"'F!H "ti,ltil"iilnY':itr. *-"P.;ffi;; 3'--T-1 t:in-t! b; ilt-io*tioi- "r p 1- tr.',ei .e aortedo(l%';1;; * '"=_.**l:DE caD be impremeated ia i"";,il,."it,l"otl,i"r;iillfr".irii!iU,r'*jTi",:,rr"..

Findin. intersectioa or two convex porysou! 
,:.,.'$lrt"ri!lTfTg"'"*&:fl?iT;*{*irrt"r,mwe give a parallel "tgorith;;;;tg the interaec- l:--t*,.dtsub.J'rel"iii".ry. suppose s is divided into"tii"::ffiir;.J.i,;,,'":T,i,::ni?,,*,!j*,.t#,,: f:'d:l;iilil$;*i+*$iii,,,j,h:#,;fr'"0 il*1'Tirf.'i*iljr, ii,r,";;:l4i::,":,,i l"Jf5'*tllifi*!:','il,ili."r#il',":,T.i".*,#f"i'o?''"','fih:iirl':ii,'"1'fJa:i,:Jl-:';t* +i4f- ,uiit; fir{;'j,,illilt-i,.i,l}";rae uPper and the lower. chai.n "r "."ii."1'(a."ot. 

-t}r.,o 
,i"la directly from the rerationg:rrp,tp,ae and t6 resoecrively). Th.;;;;;)tion" l,t, i i D_(1,4,-:;il;)r;;":, I I e L,andz{3oravert lcar i in.p""" i 'gt i l ; ; ; ' ; ;ertex,4of 

a Di: , -s). ,=; \ , ; , i ; iJ1",r ,1 _B(r, .R) ror al l  , .€R.
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.. -. u'folding resursio-n yields the iteratrve rorution. Ini-tiallv I = D = p -^0_foieaJ, ooa.l'Jhypercube.FOR '_=-Q_TO (t - 2 DO 
-.- -- : Y'

.  BEGIN
MERGE conaecutive blocls of r ize 2i ia pairr;I I  " ,  =  I  THEn*  D : :  D ;  F '_  D.

E N D  
8 t =  P

'  In the Ererre procedure values g,D and p are ex-changed- whenevlr d,"t. "i..r"l,tJ.d"bti*..n nodes. Theranks of elements atter oerging are-denoted by p and areeasily obtained a.s the relaii"." "Lal.-l-.i. in tbe corre-spouding bloc.h of size 2i+t .

. 
Tbe runniug -time of merging step is O(loga) whichgt* 
if,-1_O(log? 

n)-time f"rbCbf .""r.uiog probtera.
lDe 6rhe alcorith- solves also the maximil- elemeutsproblem, i.e. tbelrobrc;.;i J!p"ir"jiip.i"t. wbjcb are9ominated by no bther p"i"r. wt;.-ff;ib;;l;->;;<

rn tbe definition of do,n'i.erion ;a-i;L-fo, pointe p withD(p,S) = 0. Maxju"t "t.-";tl;;;r; be determined
*::llt 

by rcrtiog *.d q:{a-p,.* G; . = maa) op-cratroD, as suggested in [3] for CnBW'PRAM model.,Tbe 2-set domiuance couating problem (computing foreach. point from /, rbe number "iil;;;;; .a dominareduq tle point).and the ,qaximal j;;t;;;bill;;;;
rets in three-diaensional space ;E;;;,i; ., btp;;;L;
i", 90:q'a) tioe by a._eimilar it"r*;". Jgorith.a, ueingIabeled fuactious from l3J.

Closest points problem

t4l Ii..P. B-atcher, 'sorting networlts and tbeir rpoli-cations," proc. Soring Joint Co_p"t., C"ii. '(rt#d;;p p . s o i . g -t't 
Fa,,r..!,&,ffi

. uarnegie-Mellon Univ. (1929).
16l A.L. Chorr.. "A oarallel algorithm for .determiningconv€x. .trulls of ".p 9f p-i1, ii'i*I crmeasious.,P roc. A ll erron Co'f . Cod*. Codd-!-'Jnd*G-Jo ]"'

ltl mal pa.rallcl
prefix curns a.trd lisg ran\!g, ffi
@ b . r e s z ) . '

[8] F. Dcbn", :0_6&) etgodihas fo, ib. maximal ct-cments aod ECDF rcarching problem oa a mesh_
fi iffi ;:JrT*il;;;o"'"r'"-Ii'ior--'F'o""'LctL'

[9] F. Dchle_gd L Stojmenovii,, "An O(16) algorith-
for the ECDF eearch-ing pr"bltro-f"r alt;l""ry dimen-sions on a aesh of oroc&iors," Intoi,n. Flo".i, jit.,
to appear.

J10l C.S. Jcong and D.T. L*, parallel Reometric
. l - ^ - : a | . - -  ^ -  -  r  ,  .  

-  " =  - - - - -

,  (1987).
[11j

112l

D.T. Iee and F.P. Preperata, -rlocation of pointe
iI. -.- _nt1n"r rubdivisibq ;d its apl[c"tiou","
SIAM J. Comp., 6,9 (tgZZ), pp. SSI-OOOI--'
M. Lu, 'Constructing tbe Voronoi diagran oa a uesb-

!!:t:tffJti:mputer'' 
IFEE conr' Par' Proc' (1e86),

l13l R- Miller and S.E. Miller, 'Uring hypercube multi-

il::?', *:,,9" Xm",""gg'"",iff gff fj:: fr$;pp. 638{40

-^_3.9(tqg2n) bypercube solutiou io tbe problea of
1o:r31tius. two. poiots with the .;-"U; Art..o".-li"oolit gr veD poiuts based. on__a ..q ".oii "lGlil;i pr.*#Jiill6j rix be described. 

_wt d;;"plry*iilr"rivc rpprorchratber. tbau recursive one.
-trrst Te rort a o^oiatsfroo.given rc-t S of poiute b.y c- -coordiaate. At a stage i.(1berc d;*;; f"; 0 ro d_1), letr ard I be left and-rish_t tJ;;;ip";i";;" a siven blocLof-eize 2i,,respectivavl s"pp"* ;IJffi L uotu rortedoy y-coordinate. aud 61(6ri (tf".LJiid.i'.t"o." betwecn

li:T.."_.itg'm*)-* j"F,*.Er,lr,.*�li:i:
,1iil.,'r=fl,1f ;'*ei."TJa: j;l;E;:ltr},.*l*
dcoeltE. Each active "l;-.;t fr";iiij dould calcu-

!E j'r"t**i""lsri.Ti*;,l,;,i"ii+ii.#r,"il',H
nal lroadcasti ng tecF. i_que conetani'nurub., o{ ti rles . (rix)Te lnto&E eacb acti ve.:lenent about-ic[Llorrog eJetDeDtr

il$"f -1?h3*}f "#;flsRH'B*iTI#;"+;#sl"*:
d and Eerse L aad .R t".t[t;;i ;i;;":-*
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