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Parallel Algorithm for Computing Convex Hulls in Multi-processor Architecture
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Abstract This paper Improved the Z;, algorithm proposed by ZHOU Pei-de, and proposed a parallel algorithm for
computing the convex hulls of planar point set in multi-processor architecture, The times and duration of calculation
were reduced by digitizing the positional relationship between a point and a directed line segment on plane with "Yan’s
distance". Further, the two progresses were decomposed iteratively which are the foremost time-consuming parts in the
algorithm within the complexity of O(1). That is, the original task is decomposed into several sub-tasks when its scale is
greater than a given threshold and then decompose any of the sub-tasks if its scale is still greater than the threshold. All
sub-tasks will be executed in parallel from the parallel task group to take full advantage of the parallel computation re-

sources of the multi-processor. The correctness of the algorithm was discussed. The experiment results show that the
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algorithm is efficient and stable.

Keywords Convex hull, Parallel computing, Multi-core, Yan’s distance

1 38

SRRV h B R B A R — R
AW NFEREATTRENER S B G ST 0
HERARGERS TR E.

RO BTEE RN ESATRRR T EAEE
B BEEREE SRER MEEE N RER
%, Hb REBEBEEY E Graham F 1972 {21 FR#F
FHAELEREN RS AR KMNEEREN O
(nlogn) . & CHEAEXTVIIG REA HATHI L HE /G R TK
B — 5 5L P R K A T B A T, TR R A U 9 9
RENFABOTS . RFH A Z A AT YRR ER
Heo e T REEREN WA TIHHERE.

BEE HATH BRI AR LR, A5 EFS B A R
ST R AR M AR AERITES S b XEITEET,

TR H .2012-04-05 &4 HP.2012-07-16

KR ZHAEF T 5016 50 3 5 R R A 8 T (R, 3R 4T
T ST SR AEIX B F R, X B 3T BT AR T (R0 R R A A5 3 IR ) A
R, 4 Reif 71 Sen I FEREHLERE AT RI A0 5k =508 5
XF PRI & ALBRHERY » PR AU AR 43 LS5 Ab B AR S B A
R A S TR, & TEEGI/NEARHFS ; 7/VE S8 o HE
Fre s SR BB BRI B B B O 1) P O A P T B 2 0 TR X
BEDEHATHE BNG ERE REN x AT ER
PEHPR R . BRT, X AT R R E R A 5
— FATRIEARZ M, 0 BT # R A% BN 2, A T RE B
A = AEBIATIHESIA T KB BSMTEAL S, nxd
JR R RHEAT S BN AR S HATHF % .

2005 4E,BEE Intel 85— AL B S Pentium D/XE )
HBL, AL SRR A BB, T HEERN EFENETF
BATERDY, BRSO 3t A G Bk T A
BTN Z B, REA BB AR Y RET .y Sink

AXZEREH AR LRSI E (41071253), TTHE AKX AA B I H (20080249 BT,

B OIE1988—), 5, Wi, FERFFE I IHEIU S E B RS T ES, E-mail ; 407037359@qq. com; BRI (1965—), B, 1,
2, TERE A yRBEERRE SUREHESE K988, B, B4, FESRE T AHEERRL ERESMAE: B 120989,

B84, FEWRF OV REBERRE SRR EREE.
. 16 L]



KAG IR /IME BRI 2 3 B B L /ML Yo R B B I
AT ZATER T RRA 5 TR AL RO T AL A
FE X HAM 4 M FEEREBBEARLETANS. TR,
Zs BRSSP A N MR A&, AXH KR
HT HEIRIER AN S 5 A ML BN BEXR, EFRE
B ORI A T B R BE RS B -5 SR P AL T 1 e B Y —
0 RN IE SR R4 , TG FARK QR BT 4R H B A 1) 2R BB A
AKX T LR E R — B T H B RKRBE R A R BRI
FFHBE . HU NN FIR S BB NI IR RR,
St R B PR AR R B RN BT T HATY R, K
BT Z WA 5 O3 R T T LT AT L S B 3T 1S
ZIEAHE ST, AR5 AR Rl R T LIZE OCL) YR Bl 2 B Y
SERL FFATIF RN . BT B FAT BT BB N R E
HISEATAE S50 DU S AT I L FFIEBR 1 AT AR A B
.

2 BEMEICEM

ALY E BRI M TS TP N LT M8 BUS %
T I R HEF T AR B A B H 1) A R TR A SR TRLSUF
Bl BT B B 3 B 1 T B R B TR

EX 1 #St={(P,,P.},n=3, ¥ H ELAEES
REE,

(D EE SHIMFECH (S MEE SHB/MME;

D RE SHMEHNR BCH(S)R—MLHE, KT A
A S HRIA;

OHEFEEE SHMTHN S FHRHET R, BN
R E ST BCH(S) B84~ T, BRIZ A FIh S’
RS FS, 188 LVBCH(S);

WOEE Q={PIPESHPZEBCH(S) L}HHEN S
HFES, BE TR SERANEHES SH—-IMATEL
7R NBCH (S),f% NBCH(S) TR ST R S AT
472 AF) NCP(S), NBCH(S) f0# 1o 1h 5 o 3T BE B R 52
£M5EhsE NCE(S),

EX 2(BEREE) # PP, A¥EE—mE, ik A
élé*i‘ﬁ'ﬁ“j@ P, (xl s )fﬂ P;(x; ,yz) ,)ﬁ P(x,y))ﬂzﬁj:ﬁ':
BE— A B X475
z y 1
D=

oy 1 e

Xz e 1
MME A P Bl & P, P, MERIREE® 88 YD(P, P P;).

BRI AMANRENMERERE XA, K&
XEBFAERENTHER:

MR I1ULMEXY) =A% APPP. WEMH S
(APP,P,)=|YD(P,P,P,)|/2;

HR2(ERYIE HRPEELP.P, B, MYD
(P, P\ P)=0; BN, % K P{ER R P, P, 4 GO M, W] YD
(P,P, P;)>0(YD(P,P, P;)<C0);

MR 3ERMEN) FH P:=Q—A) P, +AP;, | YD(P,
P, P;)=AYD(P,P,P3);

MR 4G E)  YD(P,, P, P,)=—YD(P,,P,P;);

HE SCH R YD(P,P,P;)=—YD(P,P,P1).

EREFETLESARBIEER BIER, A XA ERE AR

MR, TREESAMAETHREENEHE, Ef1RE4FX
BRI,

EE1 #Si={P,,P,},n=3, HFHLEEES
EE.Q.Q A TELEEWA, HFHE PCS#18 YD(P,
Q Q) =max{YD(P;,Q Q)| i=1:n}>0, 0] P ¥£ BCH(S)
Lt

B OGRS «fB % P AFE BCH(S) L, 1l

(L EEX 1EH, 5 P AR A7 BCH(S) S

()% P #£ BCH(S) N, W BCH(S) - i B4R E]—
HMQ HEA P EAQQ W, IIH S(APQQ)Y S
(AQQQ);; XHK YD(P,QQ) >0, R\HER IR 2H
YD(Q,Q Q) >YD(P,Q Q) ,X 5 YD(P,Q Q) =max{YD
(P;»QQ) |i=1:n} MIFJE, FiLL P AEE BCH(S W,

4 (D (DAL, PAEBCH(S k.

SEH 1YL T MR R AN A - B R BRI
MR L, BERESEDRBYHTA LTSRN T 8
1 WS,

EE2 & S.:={(P1,,P.},n=3, ¥ FEEIESF
A, AL E PES,7E NCE(S) W ERFFEE— KA R ¢ #
BYDPP,>0,

TEHA RAEE) 88 7E NCE(S) hEAF &L A F
AW RN 0 e AEPIERWE, UFE PCS 18 YD
(P,t.)>0 H YD(P,2:)>0, Tl 1 iR, n KE 6 &
B B s BEBEE QR.UW, HXN NCE(S) ERNE
¥ NBCH(S)ZIEM K, BrLh & QR 1 UW RAH3E, R
QR AHPKERKN—&, W & M MEKKNZR O
7E QR MZEM, B YD (O,QR)<C0. R E 3 A&, YD (P,
OQ>0; X B K 4 1R 5 18 YD (O, PQ) <0, F# YD(O,
RP)<0, HIt, & OTEAPQR W, Fril |8 W.U ZEAPQR
Wo MEABE A WHRUMELI 8 P.QR3 HE!
B MR Y, BT S W FE U £ BCH(OWHS. X5
ti 1z 2§ NCE(S) A FAMTIE. FEE,

Bl w2 ReR

EH 2 PN F YW ATEOTHE, SETHE—
MEEZ QA BER R —LF mAKIMI, XRS5 BT
MR

EE3 ®S:i={P1,,P.},n=23, FH LAEES
BEMIBERRENCES,EXAEAQ:={(P|PESH
YD(P,RiR;)>>0}, 4 Q#Q i, f#1E Po € Q, 118 YD (P,
RiR;)=max{YD(P,RiR)) |PEQ}; A FILE PEQ, &
YD(P,R, P,)<<0 H YD(P,P, R,)<<0,Jll P J3EMaETi&.

IEM:EN PEQ, Tl YD(P,RiR;)<<0; X YD (P,
RiPy)<X0 HYD(P,QP:)<0,Ffh P EEAR R Py NEBEL
HRE.

X PHEARIR, Py NEET, P £ BCH(S W, P 3D
A=

0170



M PEARR P, A Eit, 8% PE€ LVBCH(S), M7
LVBCH(S)HH 3 H3t4k,:x5 BCH(S) BN EhABHF
B. IEEE,

SETE 3 MUBER T 3wk A AR o vl UM B s 2 A 1 10
A s BN EMIARDRETA.

B 1T 3 BACE LN FEAKE.

3 BEiEmR

3.1 #lB
BRSO BT LU 2 " R S i iR, —
i, Bk A AR R B IR TT B » B AP FRAT HU B BR VAR 52 TR
ROHAR TR RSN OFETA NI . BAEMSE, A XH A
Wi RS AT 2, SR BB M T A — AR

A—FT AR A — AT BER 52 3 A I BR BT R 2
BAE T8 R AT E B A KBS, EERER A
BRI .

3.2 HERE

REBVHRE S HOFEREESHN 4 BT, 40
HPIEA TR DT AP B TR 7
W1k b 2% 200A 1 1 B0 3 AR AR R BR A L SR TR, SN 2 B
e

ERMBFEANR, HARFRAORL
#ANCES), T 54N % B F) 4 NCP(S).

RO T % 5 02 =

——*—% 4T £ KNCE(S)
HHERHRY

] 3 v
[exgpmmin] [ - ] [2kEtann]
| T ]

v
[ mBNcPOT#EOATE |

K2 RERBEE

3.2.1 MHBAREANEILSF AR

e E RER BT EW N AR A 58 s, HE AT DU
VRATEMTLT]. ARES —PHMEBRARRMELTR
B RBNE « bR .y BRI 4 MRIES. X 44
O TT BEAEAE A TR B A B0 = AR AR A B K AR y ABAR I
B AR E — 8, A BER S I E B &, AT
WRBA T B BERX 4 A8 o R A X AR S RAR
A0y, Y S hTA AA SR, BOBRE 34 A
B R B e e F HEFIME r i A e e R g
3.2.2 SEHHK

ST RI— R BB A 56 2 M52 55 NCP(S) , KXt
MR 2Tk NCE(S) AREEH 2 ST 4, A
£ S HEATE NCE(DFHAR MBEM, B 4% NCE
(SFFRE—FEMBMAEN. BMFRE XHE,E NCEST
B A 16 2 B ZE B R — AR 5 A X U R
MRS, HASRBHARMNA MO EMETFE, X,
NCE(S)"hE4A mnaffta s HEMnHa SniE.

« 18 »

BURTT 8 K HE 2 A M ) AR A A B M A

B 2 MSE R 3 WA, A8 AR 2 B, S 1)
RME—K. HE4KFIEABHELR. 8 S SN HE,
e1vezves e SMHIRFHEAASN BV M, T S iy KB4
YER er BISPRL BANEN e ves B e WISP R B4 KI5
Aj—ia Xﬂ‘)ﬁ% Sther e V€364 i&ﬁﬁ%%ﬁﬁﬁﬂ"l‘

(DINR S i HBAKF MAXCLS 1) 4 £%,5:(5);

Hrp, MAXCLS Bxf s 5243 28 B 047 3517 L SR AT e 5
BIE, BN B 2AE 5 AL BLS BR  SB B/ IME

24 S RIS HFAKDERVAEFNSES S S,

QX EE S, e oo HATIHATHEE S M ITA
FANERAHER S ES Suf S M Su b HER e BI5M ALK
XEEGINA e ISP REAE FFATHINT S Bl e, BATHIFI LR,
e Sufl S P RIR R EHBIERY S, B HATHR A
S, 1% e;es PATHHRINERE,

BRGOPHPAANIFTEFITERE S PABCLE
erve; BISMEG TRRE S, PAEEE e e BISFA.

ORI HHATETRG) FHRFFATLR, XA S &
€3 €, f&’?’?%ﬁ?ﬁ}%’#ﬁ‘ﬁﬁxﬂ',ﬁ% S, 3‘2‘(" €1.€; i&?ﬁ'%?’?ﬁ'
%, AR 5L ES h MR 86 .

(5)535 S EPB,‘J/@/I\,ﬁ Pa#“ﬂ‘ﬁ P %%j‘] €1.€2.\€3 ﬁ €y
B5RLLER WIS FrIBR P, 304 P 3 A ZIXE R i 4h S5
.

(6) FRITBEH,

XT3 RAFAKIFRL, RS FRE AEER, &
AR, 4 B U R 119 A SR 15 A 27 A B BT T HEA T
DRI EE St er e, HATHRBLRINT .

(DR S PHSBAKRTF MAXCLS 1) 2 £%5, 8 (5),

(2% SR AN R/NEVUMFRAES S S,

(DM S FBIBR e HSP AL B XEEGIMA e HI5 R SR
B HATHRT S, 1 e PRATHHRITHE,

XN HATES PTG, S PAEEE o« I,
F#E S, PABAE e BSPA.

(OZIHPATETRG) P HFATLR BRI S HRIER e
RIS R X AT e BN RERE FFATHNT S, Fler TR
FrMR 54 (6) .

(DWH SHEREANE P E P e KIS RN S Bl
B P,3t# P AR s WSMREEHE P R e 850, W
M S HER P 3R P AR e HSMRES .

OF;eSur
3.2.3 AmARAKEK

XARSELMNFENISE NCE(S) h B — KA WA PP,
TR AR K. EREKBEEY.

(DFEA D Po Py BI5REERZ, MR = 85,

(DOWAEEH PoPr BISEEA T BZA 134 8 ER
REEBEB XA P ARIEETE 1 R PR S BIMYRER.

()34 Po P PPy tEIRPIFHT A 14134 PoP #l PPy, 5t
FA 34 Po Py SN SERTEA A PoP 71 PPy B2,
183 PP #1 PP, HISF AR .

WOEREB PPy BHIRESTRBEEAKRT
MAXGROW ) 2 &, %% (6) .

(O FFTERERKF WP PoP M PP 2 5148 2] 251



L, ﬂ] Lz »/ﬁ\,ﬂiﬁﬂ LZ{Po } ULl U {P} ULZ U {P1 } ’%(lo)e

(6) 5 X4k ERAEEE TR ML, ¥ PoP 71 PP, A
E.

(DX F EhHEREGIEN e, HHIEEAGR RN
RO . OWEHFEBIATKFTNAER L e Mes NE
IR ¢, FETEIESE e WAL BIEA e1 Mo, HF o 5 e FHEA
AR

®OFEL B PIEE—5&H & RKA FARINEES R
Hyas  WE (D,

(DM ERE—4Am#,H4 L AHE PEAEL
WIS A HEFO T AL A 455

(104 B3 L REERIRE

HBW ) MAXGROW B #7347, BITEEHR
8, RAEERFEKWA LR SEE BB, A mEHAT
B, BEESRBTEA I SHEERERD  FTERER
HAAHENE, WA EREPITRBSRE RSN FERRK
TR NIBHER.

3.2.4 BirkdEn AT &

T —RBHRE S HWOLFR RS LPBCH(SOWEET
#T# BCH(S ) LR AR A . K@ A LPBCH(S)
FRE—, 3 P YRR SR A P WETHK,.QA P WG
gk, WHE R.P.Q3 AR, 5L\ LPBCH(S) ik A P, &
X LPBCH(S) 89— Y8 Hi » BB BT A AR TS B A, SR RETS
B4 S WINETUSFFI LVBCH(S).,

3.3 HEEME

ACEG EE WA T HER, WA IR TR, 3
AN A. AT HAEENEMRE, BERHRA D
TR MR, R E AR LB AR T AN RA.

BUMEZERR TR EOELF A X
B RIEMFRET A ERNE =SB RS R T
WREH 3 £HMTA AL BEINRIEN T A B NEE —
EMER T BCH(S I EMETE M S, Bk, BEREH R
WA TR

A—HH, EEENE =R B R &R AT
—&H MBI EES N, UREEH 2 MIEE —RER
ARNSREREAEANAN, FFERERIBHATE
MERNRRENME. BE, BERENEEEATLMERR
#3d b8 S R BB AN T, BRI T A28 R TR
J=

4 BEHW

4.1 HEERESW

BTN T » SR, ARBE RN &SR,
LA X 2 SN — N RE BB S —ANRE . B BBE
HEFENIGN LR, BRNFHESEDT 2n. FFUER
Rz RE R O .

HEB— B EBIBA TR, A o AP R
B x ATy AR TT TR 4 MRELA BY L 2B O(n) 5
BB NERNT n I RE R ERRERN O B=H
BAERAE 1 HERKEDT logm, m ROFETAL, 5
—RBRBEX n A ST 02, BRI 2 BE KR Olnlogm)
5 0 MR AR D e TR AR TR B R P A 2 A (5T A, B T B 4

BT Oty . FRUE B ERE R E 248 R Onlogm) . %%
B, FERIR BT , BT R P I SRR B
TRt R E R E A2 Olnlogn) .

4.2 FHITHEFHSH

HT AR EBECREREFHMEEITH.

RN IE B SRR U R AT HE BRI RN R I
A FERTF HATHE R FE (Parallel Patterns Library, PPL) 3
TWEBEHT HHFTiTE. PPL BETHREBETH T
RIFFREEAGWEN. BEREFEMT/ERIIRAR
SZEFWHTHE. EFHASBEFEATIEGBRAS, T
FEREMESARTNRE. H BT NZAT] P BRE
%, AR ERERATS . B, fAMTERE,
HERREE FRRTREE KRIBREREITH.

B, AR EE TS ZRMHEM S, BATIAKE
BRI AR TR LR B I R T LA R A
. BB AT RITH BE PR R EHIT SR,
BEAR KK WMA KN, IR HEEFIATIERE . B MR TN
BEAK, T EFEAN UL S HPTR BN ZE K FRELFH
1B, i RA LRI R RSB AR/D, B T
HATTHE T BT & BRIk A .

4.3 ZBWERSH

ABIXEBEET C+iE T I 15 B % (Standard
Template Library, STL) fIF A ESLI

HRA OB WFHATHERE, X Z BT T AL
HERXEHRAF M. SARCEERM, EABIKER
R TERREE, BREWHER THRE. ] Z B MHE
W Zs: B AR RN AL A & L R PATES R X B
WE 3 . B3HEART .

(DR ST 10° B H i S5 /N 52 0K A E B2 200
2R, U T A B R R

OfifE  BEMEREE LA RRNES;

BRI FATHEM— BB TR, LB E
B, BRPUTHI R EA.

09
08
07 /
= 06 - L3y KK
' 05 . *&BZ:#J
o4 el A Z3 Mk
0 — A X
03 el ~ *
w02
ol _4.4:;%'—’/:/
01 10 20 30 40 50 60 70 80 90 100
R¥ET™)
B 3 BRATRE
6
5
4 R
2 =it
3 -y {12
B
2
1
0 1 10 20 30 40 50 60 70 80 90 100
REGT)

B4 BBMEL

B 4 B8 T BRI SGHRTE BnE L, KRS HE
AT IR AE 1. 55 ity , RN ELTE 3. 89 24
Horb, AT e BB B T 2, XL T RSB+

(F#5 57 70
¢ 19 .



B TAEMR T > SemTagP B ¥ A1 ISLPA B ¥4t X 2l 43
BOTRATEE A3 4 FTF), SemTagP B 8K #E X R 4K 13
A, PSSR GRNTHEE T L2184 . ISLPABEA
X R Bt £ BRI 1L, (6 ISLPA S5 806 R0 R 43
#—E R4y, RBT 18 MR M. BT L ISLPA R4 R
HEEFA U EARSRTB— B X, IR 4 PFEW
MHREERISAN programming B X 45/

# 4 B3k SemTagP Ml ISLPA #3004 X R S 455%

SemTagP % % ISLPA J3
wE AF%E RE Ar$H

programming 59 novel 44

novel 55 psychology 39

psychology 41 programming 1 33

operatingSystemn 33 operatingSystem 32

economic 23 programming_2 25
HEFRIE A E SRR LB AE B SemTagP HIA R

FFELR AT & M4 ROARAE , A CHR T B 1918 UAR SR
B (ISLPA) . ISLPA BiEEA% BN P EIFREIE LKA
R BRI ERR AR RIS PSS A 1 A R 4%,
FEXH AT X R4y, ISLPA Bi:EiRR ket g 20E.
SEISIER, ISLPA BBARIT M S ME EITH R R4y, £ T
— BT 5 ISLPA B EEEH X A8 RN A,

& % x &t

[1] Newman M E]. Detecting community structure in networks [J].
The European Physical Journal B-Condensed Matter and Com-
plex Systems, 2004,2(38):321-330

[2] Kernighan B,Lin S. An efficient Heuristic Procedure for Parti-
tioning Graphs[J]. Bell System Technical Journal,1970,2(49):

291-307

[3] Clauset A M, Newman M E J, Moore C. Finding community
structure in very large networks[J], Physical Review E, 2004, 6
(70):1-6

[4] Newman M E ]. Fast algorithm for detecting community struc-
ture in networks[ J]. Physical Review E,2003,6(69):5-11

[5] Palla G, Derényi 1, Farkas 1, et al. Uncovering the overlapping
community structure of complex networks in nature and society
[J7. Nature, 2005,7043(435) : 814-818

[6] Raghavan U N,Kumara S. Near linear time algorithm to detect
community structures in large scale networks[J]. Physical Re-
view E,2007,3(76):106- 115

{7] Ereteo G, Gandon F, Buffa M. SemTagP:Semantic community
detection in folksonomies [ C] // IEEEWICACM International
Conferences on Web Intelligence and Intelligent Agent Techno-
logy. 2011.:324-331

(8] FHEW EAMEEEHXENBEEHRR(D] XE. KFEHET
K¥,2011.24-26

[9] BastianM, HeymannS; Jacomy M, Gephi: An Open Source Soft-
ware for Exploring and Manipulating Networks{J]. American
Journal of Sociology,2009,2:361-362

{10] Pons P, Latapy M. Computing communities in large networks u-
sing random walks[J7]. Journal of Graph Algorithms and Appli-
cations, 2005,2(10) ;191-218

[11] Mika P. Social Network and the Sematic Web [M]. Semantic
Web and Beyond, 2007

[12] Passant A, Laublet P, Meaning of A Tag: A Collaborative Ap-
proach to Bridge the Gap Between Tagging andLinked Datal J].
Evolution, 2008,5(41) : 1-5

(k3% 19 3D
fIIHEBN. WE 4 BFLAE H, HA7 I3 AT BN iR E
B TR nE B SR . X EENE TRk B
T RENERBIES AT RE, TSR
THEEH B,

ERE AXET Z. . BAERETHRHHFFTLEE
%, BR.ETHREBRSESEMRT MO HE
AR T8 FHBK [ BE B A IE 520 40 5 HOK, ABU/NRIFR T PR 2 3L
SR T RFT B B, A BRI B TR
IAFI/ANRLEEAE ST B 23 s B AR BN ERTT IR, B TR
BB KEMIENT A BT KENTHELITE, #ip
MERAEREZY, WHBEEAARKERSRLS THER . EX
BT AR AT T B R B NS B BAE £ TR, I
FIEAD KB T WR Z. EREROZCR. Fib, BkA
BESR A — itk M 5 ()RR, T EL BB PR HboR 4808 B (10° AU
PRREMESHERBELRAMAERNLTE. FCREH
ISR DA AR =R SR A, Xt E T —
FHBFR B,

2 % X H

(1] S U EJUT-ESM 5 G BOIML. dbm . e RS
HiRR#E, 2008

[2] Graham R L. An efficient algorithm for determining the convex
hull of a finite planar set[ J]. Information Processing Letters,
1972,1(1).132-133

(3] &304 %, XY, % BTEFRALHEHTHAENE
PRESREUEET]. HTEYLER, 1998,21(6) :533-539

(4] ®E,MftH FEAROTOREEE] HEIIBSK
FH,2009,45(1) ;56-58

(5] Reif J H,Sen S. Optimal parallel randomized algorithms for tree-
dimensional convex hulls and related problems[]]. SIAM ].
Comput, ,1992,3(21) :466-485

(6] 5k=7C,SF|E. FEBELAENMEFTEEI] ke
. T2ERR, 1999, 33(4) :432-440

[7] A, R 8060, % FPEAELMOHFTEETRD
MR, 2005,25(10) : 2462-2464

(8] Fm¥, 5%, 8,5 BTHERKMA S HEHEES KK
MFEIATEHE LT AR, 2008,35(4) : 244-247

(9] BRfH, HRE, BRL. ZREAT RBIE 4 B E AL Rk 0k
U1 HEHLREE 5IRR, 2011,5(12) : 1057-1075

[10] XRESY, T, REAE. 2 T I E Cache EH AL I A Hash E 8
ALY ]. BR4g2248 , 2010, 21(6) : 1220-1232

[11] #%BR, BG4 BREE NIRRT LR #otEN
f58.,2011,27(8) :194-196

[12] kB, B, BFE, % SRR T HEEBOMTEEW T,
HEHRE,2012,39(1):295-298

u57o



