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Abstract Searching, expanding, shrinking instantly is the precondition of the similarity/distance matrix storing for the

implementation of agglomerative hicrarchical clustering algorithm. This paper presents a new compound data structure

named as CrossAVL based on cross list and AVL tree for the matrix storing. The time complexity for the implementa-

tion of searching, expanding and shrinking mecthod based on CrossAVL are given. Experimental results show that all

those method can be running instantly.
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(1) node = NewTreeNode ( rowCode, colCode, value) s //# ¥ 3 &0

CrossAVL 35 &5,
(2) if(node! =NULL){
3 AddNewElementToCrossList (node); //3 3 & A
Cross List
(4) AddNewElementToAVLTree (node); //# T A E A
AVL Fiep

(5)return node;

struct MatrixElement B

{ double value; //FE B8 48 PF 49— 76 & KME
MatrixElement * 1.Child;
MatrixElement * RChild;
//AVL BB SR BT
MatrixElement * Parent;
J/AVL g LT &
int balanceFactor; / /8 H T
struct RowColTag * rowPointer;
struct RowColTag * colPointer;
/IR AT FURIARIE g £t

Matanlement * RowBefore;
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Matrlelement * RowNext;
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Matrlelement * ColBefore;
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Matanlement * ColNext;
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NULL % /

1
/ ISERATRIE ﬁﬁﬁ“#ﬂﬁﬁ%l
struct RowColTag
{ int id;
Matrlelement * FirstElement;
RowColTag * next;

1

AT =T

class CAVLMatrix

{ int RowSize; //5EREHITE
int ColSize; //3EHHIFIE
RowColTag * Row;/ /{115 B Ffk
RowColTag * Col;//F{5 B 17tk
RowColTag » » RowBuffer;
[ BATS R R AT (5 B 1T
RowColTag * * ColBuffer;
/RSN F BB BIE
ll:{[atrixElement * root; / / FERESE FER) B4 43 it

public:
MatrixElement * FindMax(:-+);
MatrixElement ¥ AddNewElement(-++);
void DelRowCol(+++);
void AddNewCol(+++);
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(1)p=root;

(Nf(p! =NULL){

(3) while(p->>RChild!
(€] \ p=p—>RChild;

=NULL)

(5)return p;
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(1) p=RowBuffer[ rowCode— 1]; u= p-=>FirstElement; / /3K HH##
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(2)while(u! =NULL)

(3){DelNode(u); //MBE AVL #5447 &1

(4) u=p>>FirstElement; //F—8MEEH &

} ‘
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(6)while(u! =NULL)
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}
(9 RowSize— —; ColSize— —; //HEREM —17. —FI B M BESG , E
BI4T PR, 1 ,
(10) %&lSequenceRowCollnformation( )i/ /BB R BT TR

(11) GenSequenceRowColInformation() ; // E ¥t +F 8L B B
P £ 3]

Wik 3 BERDHIMELEDL .. AOMAD, X
THEEE 1.5 RS REEMRT FIfT I SHREEN +F
R P BLAT. 5 B9 3k 38 ) CrossAVL & LT 4 Row-
Buffer 1 ColBuffer, RowBuffer[i | BUEH K5 i ITITE#ER LIS
&, ColBuffer[j JBUE F 58 j VTR JA84T. BB 10 FIAE
2 NFTFI MRS » RowBuffer, ColBuffer po%4 %%, £ 11 A
LI#R Y RowBuffer,ColBuffer B9¥MI%E . X F nXm BHERE, b
F RowBuffer &1 3 ¥ n 89348 , ColBuffer R FE A m B
$H, H A RABUE R E S HR T CrossAVL H2 %
BEROTHZMIIER KRG, A TFHERERPHE A
WEAERPE m A WS 10,11 goad[E1 250
O(m+n),

3 nXn BrEMMEA CrossAVL 7765, NIE MK
EIMBERE—T.—AREANEIZER O(aXlog
(n),

fERR: " nXn BrERetE A CrossAVL 726

SOHE 3 PR 1~4.6~8.10,.11 LISMYF LT
BfE] 2R BEH 2 O

SO 3 PR 1~4.6~8,10,11 LIAMI B B IREY
B E 2 EZ R O(D)

" nXn BHAEREE S CrossAVL 4%

o 2R 3 9 AVL W B BBR — N5 L 77 TR
AVL B9 # B Olog(n))

SBER 3 gyt B 22 R Olog(n))

AR 2R 4 WRTRIEZ4E R OD

R 2~4 ERMTHRBCAFTRER P AN SR

S PR 2~4 BIRTE B 248 7 O(n X (O(log(n) +0(1)
+0(1))) =0n X log(n))

S R, B8 6~8 MntE B 2 3 O(n X log(n))

W AEER 10,11 R B AR O(n)

S Bk 3 ORI 2B R O + O X log(n)) + O(n
Xlog(n))+0O(n) +0O(n)

S 3 puetEIE 24 R O(nXlog(n))

2.4 HHRMEMNKRREESES T

7 CrossAVL PAEM AT Jk PR /ETT IR B X . 4t
R —A VR LIE R W R N, mE— R
Olog(n)) By AVL B thifi A5 SUHET ) B 22 B 25 O(log
(n)), T mXn ERENYTE, AREBA ntm+1AF S
ME. RENBRINER 4,

Wik 4 AddNewRowCol/ /4B RERI D" HeRfE

e 16 o

D000 http://www.cqvip.com|

/ * PR A n X AEEE HA A (n+ 1D X n+ DR
B B S AT S 0 n+ 1. 358 m+1 B2 17 85, REHRMENKN
SYEIN AL CrossAVL T R BITFERE N ERE T « /

¥y A rnewRowBuifer .8 m+1 M4 BH¥A., 55 KG9 B K H

FFXF R
newColBuffer ; & n+1 4B H¥A , 595 88 BEA $5)
Xof R

WY RS ER

(1) n=RowSize;m=ColSize; //4RiHEHEHFTTIH

(2) AddNewRlankRowCol()s// MR RERF 7| B 1, =17 508

¥EH n+1 17 om+1 S0 A ERE

(3 DelSe?gJuenceRowColInformation( )i/ /T FERMNITF M

&%

(4) GenSequenceRowCollnformation() ; / /5 i ) i + 2% 3 B9 WP

pedi Rl

(5) For i=1 tom

(6 AddNewFElement(n+1,1,newRowBuffer[i]);/ /B AN 43

&

(7) Fori=1lton
(8) AddNewElement(i,m+1,newColBuffer[i]); //{BAFHS
B

(9 Adgé\zvgilement(n-l-],m+1,newRowBuffer|:m+1]) /1A

W4 FHF nXn BHEREM A CrossAVL 4%, MER R
A BAEBRE 7. -5 RERBTEE RN O(nXlog
(), .

EBH . " nX n BYEREE A CrossAVL 774# .

XS HE RO EERRATIIRERY 1, + FHREME »
+147. 5Bk Ig4 EHHRNERRIS

ST 2 BRI E 4B O(n)

VBRI BN n B4R

SRR 3 BT 2B O(n)

VHRA4ARPAM T FHERAOLEHREIREI 1M
— 4 '

COBTR 4 BRI ZBEDE OGn)

A 1 e 1 MR e.8 E‘Jﬁﬂ'lﬁ]ﬁ_%ﬁﬂﬂﬂ O(log
(n))

SRS 6 IR 7.8 BRI R REER O(nXlog
(n))

“ B BR 9 BIRHE B 22 R OUog(n))

VAR 1 RETEI R 2B OD

SEE 4 BRI B 22 BE R O(D 0 +0(m) +0(m) +
O(nXlog(n))+ O(nXlog(n)) + OUog(n))

SEHE 4 RYRHE B 22 R O X log(n))

3 KEHER

AN UL CrossAVL R ERFE M ER B X5
B 4 R Rt REBEAT T IR . SEIR AR A SCAR IR 3 AY
EER AR R B B R, X AERERIRER
P (DR SERERIAT I B0 (2) EXT AR BERES A
1 IEXT MR B BUE N &R R B SHHEME. EX
AN BASMB LS, WA (3D EXTHRFE. XK
PR FELEHAR AT LU AR L= AR T = /A4

LW, EHLA R MRS, 8 2 REBUE SN
0~1 [EAYSEH. FERE R KAT B 4000, JERERIATS$K
ML BIEARFTIEARL . ABUE =R RE AT A,
ASEEEH 1000 K. B 1.2.3 il T =R ER/EER MK
B, B 1.2.3 &, 8 A0 R B AR Al br 2o o BE A0 AT 300,
FRFRA DR S R Bt A (R B . BAR X =4,
TEHT CrossAVL RABERE P LIRS

LR ERYLE FEEM4ACE A Intel P4 1. 7G CPU
L% DDR 266 JTE 1G.


http://www.cqvip.com

i 500 1000 1500 2000 2500 3000 3500 4000
i

B 1 ks R ERRIEREN

0.03 T Y \ v T v T

0025 |

0.02

0015

001p

0.005

0 i L [ 1 L 1 ]
0 500 1000 1500 2000 2500 3000 3500 4000
3

B2 Y okiRiERERT

x 10
9

0 B0 W0 jE0 20 70 00 B0 AW
e
B3 MR AERERT
ZRE5HRARE HRARLELEITE SR+

D000 http://www.cqvip.com|

—HMBNERRE D, JETSENES/ MU ERNE
RMAHBR BB RMERERTI 8. U CrossAVL I A7 B9 %E
MR, PT AR R R E R TR AR B A RN A
. XA n X n R, X =FRENRHaERESHE O
(nXlog(n)), ZFBENRELHEER AR LA L
LI R,

FHEERA CrossAVLIERHA R, EBRE/MLENER
HERRITEHBERALELL 6 R E .

M FER A R R IE A AT P2 /AE JK & BLBH 5T A
KEBPHE LI FR ., CrossAVL BT LAVE R4 SR 4
W2Z—., FEL L ERETEEATE P MERR LT
HA, CrossAVL 7] LU EAE A 5 R 00 A R BT Y2 R0 A .

il AL @2l BB FRLTHHUHRSH
B,

& * X W

1 Fayyad U, Uthurusamy U. Data mining and knowledge discovery
in databases [J]. Commun, ACM, 1996,39,24~27

2  Mitra S, Pal S K, Mitra P. Data Mining in Soft Computing
Framework; A Survey [J]. IEEE Trnas. on Neural Networks,
13(1).:3~14

3  Ohsawa Y,Nara Y. Decision process modeling across internet and
real world by double helical model for chance discovery [J]. New
Generation Computing, 2003, 21(2).:109~121

4  Shu B, Kak S. A neural network-based intelligent metasearch en-
gine [J]. Information Sciences, 1999,120(1),1~11

5 ChiaHui, Chang. Enabling Concept-Based Relevance Feedback
for Information Retrieval on the WWW [J]. IEEE Trans. on
Knowledge and Data Engineering, 1999,11(4);595~609

6  Arwar. Item-Based collaborative filtering recommendation algo-
rithms [A], In; Proc. of the 10th Intl. World Wide Web Conf.
(WWW10) [C], 2001. 285~295

7 Jain A,Dubes R C. Algorithms for Clustering Data [M]. Prentice
Hall, 1988

8 Karypis G, Han E,Kumar V. Chameleon: A hierarchical cluste-
ring algorithm using dynamic modeling [J]. TEEE Computer,
1999, 32(8).68~-75

9 Larsen K S, AVL trees with relaxed balance [J]. Journal of
Computer and System Sciences, 2000,61(3) :508~522

10 Mehlhorn K, Tsakalidis A. An amortized analysis of insertions
into AVL trees[]J]. SIAM Journal on Computing, 1986,15(1) :
22~33

(E4% 13 7O

3 http.//www. napster, com

4  Stoica I, Morris R, Karger D, et al, Chord: A Scalable Peer-To-
Peer Lookup Service for Internet Applications. In; Proc. of ACM
SIGCOMM 2001

5 Stoica I, Morris R, David K D, et al. Chord, A Scalable Peer-to-
peer Lookup Protocol for Internet Applications. To Appear in
IEEE/ACM Transactions on Networking, http://www, pdos.
les. mit. edu/chord/papers/paper-ton. pdf

6 Ratnasamy S, Francis P, Handley M. A Scalable Content-Ad-
dressable Network, In: Proc. of ACM SIGCOMM, 2001

7 Rowstron A, Druschel P, Pastry. Scalable, Distributed Object
Location and Routing for Large-scale Peer-to-Peer Systems. In;
1IFIP/ACM Intl, Conf, on Distributed Systems Platforms (Mid-
dleware) , Heidelberg, Germany, 2001. 329~350

8 Zhao BY, Kubiatowicz ] D, Joseph A D. Tapestry: An infra-

structure for fault-tolerant wide-area location and routing:[ Tech.
Rep]. C8D-01-1141, Berkeley, 2001

9 Gruber T R, A translation approach to portable ontologies.
Knowledge Acquisition, 1993 , 5(2):199~220

10 Wache H, Vogele T, Visser U, Ontology-Based Integration of
Information -A Survey of Existing Approaches. In: Proc. of the IJ-
CAI-01 Workshop on Ontologies and Information Sharing, Seat-
tle, USA, Aug. 2001. 108~118

11 Sperber D, Wilson D. Relevance; Communication and Cognition.
Oxford; Basil Blackwell, 1986

12 Xu L,Embley D W. Combining the Best of Global-as-View and
Local-as-View for Data Integration, Department of Computer Sci-
ence, Brigham Young University, Provo, Utah 84602, U. S A

13 Tamnitchi A, Ripeanu M, Foster I. Small-World File-Sharing
Communities, IEEE INFOCOM, 2004


http://www.cqvip.com

