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B E AUSEGBEEZABIEZEN AT XREE, AXMEEREASNESFBEFEN SR
Y, BT T X E R ISR A 5 B PR i B B0 TR i 2R Y /O M R IR B . A U — R
AR E O H £ B B FDF1 (fast discovery frequent itemsets) . X B EF AGEE R AR RN S LGS HETBEE
HITERR , BB /N TR =6, R MR SO T BOReE, AF —KEURFE AR BT E M AT HEN X
R, KRB TRERNE. BEEEXX —HE LN EHT T RIS ML RHE.

RBIR BEZE PETEE, RERCER, 0 R RBE

HhEES¥#KE TP

1 51 F

FiE BB E S AR MR R MG B Ak E, &
ITEAEBRR T KBBR8 E DM 548
BRENMX EXEBERETRERETZEEDN
fa BFAIR, o] LUR &7 s X FF A TEAT T B 3. BT
BUE FEE B AL R B ST 5 FE P BUiE
TR B RRBA RS S RE, MAREXT X &
BUEH TR PTAL R, MR BB FEE A
HAZ"HRE . SHFEN, A TE GBS — 1%
Bob—% X RGN LR ERtLEE T
RROERE, RITER ARG P i EmiR R
BRSOl , 8 TR AMTERRMAANEE W
HTHREEERIVSFEIEARNERE, BIEE T
B 438 & B ( Knowledge Discovery in Database,
KDD) , 8% 8% #1248 (Data Mining, DM) . E BN
HEEIEES A TE SN — R R R

BUE EP AR R ISR E R E PR S
B B B TE A AR S I H0 ) F A B A
A2 KDD 157 B 3 B 5 TH . 1 & B0 EI0 B £ W 2

BARRBAN 2 ARy L B AR FE R
EIA KT B AR 2 BUUE 2 48 LA i G )
B ESERE &SN F S HEENZ R ARME
i . BEMEEME T B £ BRAE R Apriori ®
HPER A FR2-07) Apriori B 3R A AR _E SR
KRR GARETEE KR, M HMEREIREE, 4
BEEE KB EELRREN, S HKE LR
MELLEZ . MEITEIEENER S, RBESENBIE
LR IS BT — KB ER SR E RN
B, BRI R T EB SR O FEFHIBENT#K
O TR0 2 388 B E 1/0 KM kR &% Rb) it
OB R ER LIS B & h Bt T
B, g/ MERZ B /DR ER M E R HB
AHFE EHAXRE T —FHEREREHERRE
855 2 B £ BE B FDFI(fast discovery frequent

itemsets) .
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W= li, iz, i, R—HYHKAA)E,DE—
HAFEFFRZAEFHRERER),D PHBAINESFT
R—EYH(TR) . BRWE TS 1.

EX1 HEFTXFEWHOIB) £ X, R
X< T.

EX2 FHAEXBEFEKNHN% WZFHE,
WRDHHsP WEFIFTIAEX . LK sup(X).

EBX 3 XFEAMNTRHPEXHB/NIFE
minsup BTN B EH N 5 F W B 4 (frequent
itemsets) , R 2, W K 3E 45 B0 B £ (infrequent
itemsets). W1 B 4E B 351 B & M0 B £ H R
BKE.

EBX 4 KEMMEWTEAN -FHEET:X
- Y HP XCI,YCI,HXNY=0.

EBXS5 FREBEHMN X > YEHFFEEED
FHFX/NA s% BWXFFE MRTEEX U V)X
FEER 5% B) support(X —Y) = P(X U Y).

BX6 HFRMX—>YEHEFHEED PEK
NA % BIRTEEE, WSR D X HH AL X WESF
PEHE » NEFFRTHRZFRAEY, B
confidence(X — Y) = P(X U Y)/P(X).

BRI BERFWTHRE:

HR1 R X REESAE, N X i+
ERREETIBE.

R 2 R X RIEMETHSE, W X #9E{T]
HERLIEMETALE.

ZHRXBEAMGERXRELAEHEFBIEE D
ch A B R P A B BN X E (min_sup)
MBI & B (min_conf) BIRBRILMA . XER
P R BT B o AR AR B, B
FERTAESHB/INIREVBRERAE;E -4,
MR EE T B P B AL, BP K AT {5 conf =
min_conf B, ML . BT ERE —F R
E. RABEFTAENIBRS TREREENIEIT
#, R FEBE IR THEERRAEA.
2.2 FEREERR

MRARTAAERERATEEAEIROEANES
Ja)ZE . 8RB A KRR, BB T A LE 6
B2~ T . TR BE R 5518 &R (depth-first search) &
—MEHNEERR EEANEENALEEY. B
SV BREF AR (BB ¥ A, 08 1 s, %
EARSEE T ST LUEEHEF.

TR ENBERBECACHN R, IER
RABR RSB EE R, HEZ W A EE A
HAESRRA,FAXNEE, TSR SR LER

BRIME 4/ ERZE. BREES ER A ENE
HRERMTEEN T, M5 R S R F AHX
MR BRI e R W AT LA 3R R B8k
B BT A TAEFHTXHFENBIRE. 43 F
L AXRE T ETHRERCHERYFAEEZHRE

M1 HEKRLREA
3 FDFl &%

3.1 AR

KR 2 TR e B A B, kAR E
MR ROYT RSB IER. ZBEN A F
SEAHORER , BT LA DT 8 B ACES BT AT RE O TR B 42 . 45
E 0 B £ 1 & PUIE AT SR S B i
Rt

{¢1
{al {bl el {d|
\
{a,bl fa,el  la,dl  {b,cd  {b,dl  {c,dl
{a,b,c} f{a,b,dl la,c,dl {b,c.d}
{a,b’c!d{
B2 440 B%E D = la,b,c,d] HISELEER

WHAER TR T - By S0, —49A
Ll:iy, iy, i, HEFHBERERN 1 L. BEER
M, TS n TN A ERFER , n. = n U
{il,i; € L1,H ; KFn FEHENFS.

3.2 ¥RSWHERRR

KT REBERE, L Apriori X FERK K BUH
FHHEMBE R RAMRE 2 kAT EEBBEITH
BB ER SR, el LIRS MR 1A
PR 2 IMEFATBI B X RN E n: F sup(n) =
min_sup , W n MASRENBE V& n WG T
B BB RZ,F sup(n) < minsup, W n
FAEMET AL, BER 2097, n B9BE B n AT
AT MR ETREE, 5. RIFEIH,
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R n BOLHT SN Sk, R, BB R £
REHETTEERAMBETHES, HLETE
EEAEIE b, MARGEHERT 1. £ R ER
B, AT b 7B, HEY R £ 7SR
a]. E2, %5 e, b, ct KT E &, T RE
AEABEP BEWSla.ct b, ol B, BHEETFE
RUBBERBAE a,b,c! P, MRS HIHFT
AR R REAGET A&, SV RE
FEHT VSR,
®1 HZREE

TID Itemsets
acf
dg
abe
bdg
adg
acf
acef
bd
def
acdf

NeREe R N K- N RO, B IE N RS RN S R

—
S

i1
if1¢5)
N T
ja,di(2) ia,fl(4) fa,ct {d,fl(2) id,cl(1) if,el
/

- ~
lal(6) 1di(6) fei(4)

—
la,f,ct(4)

A3 FDFIEHEMNEEKREMERSHE

FDFI R BEME 1- T HE/RE/
LT BEBPIRE TRWANBASI L1 1 OPEN(E 3%
R UAMERRSR LB , SRR — e T H E MY
JE5 & ,CLOSED R AR R KB E I B 4.
HHE - 1 M ERXFFERETFHS,EA L1
. EH%EN LIBAFIBRBEITE », (1) ¥ BYEIT
SREFAE W A, # A OPEN BASI L. (2) M
OPENBASIER B EH L E £, NF Or C I(I €
CLOSED) , % % fin A CLOSED %,:& 81 (1). @k &
I(I € CLOSED), Xt & #4TE £, & sup(k) =
min_sup , ¥ £ A CLOSEDZ,8[(1); R Z , WBR
k,RE(2). HF OPEN F N2, WML, » HIRBF
MR HiRE L1 BAAIRE LE, EE AT
(D.2), HE3 L1 AP A=, £RBEER.
CLOSED R BEp A A EImM A %

FlanxiZ 1 o BAERE, XA FDFL &, K
HEEEMERBEEWME 3 Fr(BREMAERE

min_sup = 4).
3.3 HeFF

EERIFESS, MBATRERHME
A EK—&5. rUE-KE#BRAHE - 1WA
£ L12ZJ5, 3 L1 P RSTR RS E R/ NEFHE,
F RS BB RY B, X R B & B
ERMEAERE L. AT RIEN 18 Rig
7. BIOEREEEREEMNEM.
3.4 ZFHEITHRERE

THE I B S0 SO R & B B0 B & ke
I H T ARPT R R0, X BE EE R S B ER
BEEE 1/0 1E55 . SBIBEPE U E KT, Bl P — k&R
TRERAKERBTE]. Apriori RFIE LD, FHKEBE
Z,BH THEAAHERN#EE. AR T —F TIDB
ST, RBE—RKBUEERM A S A B &
B SCFFEEVHEUCTAE , MR KRID TBUR B (15,
FRIR TH BRI A%

XEEHITHME, AE -1 WEEY -1
TEAEESH, AN R s
tids(n)

I sup(n)

Itermn-n l

ltem-n AT B PRIR, tids (n) WA FSHIRE
FEETH » BEFIRR TID WESR, support(n)
BOAWA n B3R, WL R rids BOTR I
B.anxfER 1 B 5 B e, dad — B
tNCIEE R R P o

a 1,3,5,6,7,10 6
b 3,4,8 3
c 1,6,7,10 4
d 2,4,5,8,9,10 6
e 3,7,9 3
f 1,6,7,9,10 5
g 2,4,5 3

B ominsup = 4, BB —HEMETHEN o,
feb it i B SCREAD TR FFERI TR,
BRI TER .

a 1,3,5,6,7,10 6
c 1,6,7,10 4
d 2,4,5,8,9,10 6
f 1,6,7,9,10 5

e ESCRTRE L R KRR, N o 4
(n=2)WMBEi, i, i, WXFEN, XEFH
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XHEMGBAE EHATERE, AR p ki HEF &
W BB tids BMBICE i1 tids () ip. tids N - ) i,.
tids BIR] , @3 E ALK B H R8P sup(n). X
WHE a,dl,
sup(ad) = sizeof(a.tids [ d. tids)
= sizenf((1,3,5,6,7,10) N (2,4,5,8,9,10)
sizeof (5,10) = 2.
HEXEE|q,d BWFWEla.d, fI BFFE,NE
sup(adf) = sizeof(ad , tids [ f. tids)
= sizeof((5,10) N (1,6,7,9,10)) = 1.
WA ZF AT BB EAR, el LIP3
WHEEFEESEYIN B EMSTRE.
3.5 FDFI Wik##id
WA BEFEEE DB, B/NXFFE minsup
WA EETE & FI
PH4L:OPEN = @, CLOSED= @, L1 = @
(1) for each transaction(z) in DB // 3 &

(2) for each item(:),if i < ¢ doi
(3) TID(z) MOA i. tids 38;
(4) i.sup ++;3
(5) if i.sup = min_sup, doi
(6) Ll<i; //A—4ER%MEEX L1 3
oL
(7) CLOSED =i}
(8) % L1 FHITTE i ¥ sup(i) BEFFHER
(9) if L1 # @,dof
(10) M L1 PBRHEEITE n, delete n from
L1;
Ck_general (n) ,1& A OPEN F3k#;//
V& n, EAHER
if OPEN # @, do!
M OPEN XHBREHILE &,
if # C I(I € CLOSED)do
{CLOSED < k,delete % from
OPEN, #(11);}
else do{
k.sup = Count(k); // Bl L3Py
RSTFFETHORE S EE k. sup
if k. sup = min_sup ,CLOSED =
k ,delete £ from OPEN, #(11);
(19) else delete 2 from OPEN,#(12)};
(20) else $(9);1
(21) return CLOSED.

(11)

(12)
(13)
(14)
(15)

(16)
(17)

(18)

4 BT S KRR

MIRRZ 0] 517 , FDFL B3k IR E L o8
R, G5 SR E T H R AR | R R 2 SRIEH1R
RIR HEEENGEE LB EE I, OXFENTER
INSTHEEE, WA A Ja kT R v B BR (M 2) . &
EOMBEAS TERXBNELEMET HES, W]
HEEXTZIMEENXFETEMBEEREABRETNA
Frp (MR 1) . T8 O BRI SE 18 R R A SOt 48
/NT IR R A6 Fenl X 5 A 4 R E NS BT
% BB ENEBAE . St—1 n SIREEHNER
HB ASENEZEAEERTEEEK 2" AL, T FDFI
HENMATERE »n MHE. HWX(A,B,C,D),
FDFI B H%E(A).(A,B).(A,B,C).(A,B,C,D)
PRI RBIT R, MEE MR R E BRI
5M(A, C) (A, D) ++(B,C,D) R EM B EHFT
B NGEARME 4, FOFl B ELHE
Item-TID BLS, (N F/ — R BB R, W iH A A
R B AR B SR, AT R K0 T HIERm R,
Vi TS /O B [H]. BARMINE Ttem- TID BR5H TS ZEFE
B—ENNFER, BREETEVEF LR, XF
“RAzs ARt a]” 97 B R B SE eI AT HY .

AT HRIE FDOFI BEEMARE TV RBESE
#E¥E, ATHE Pentium [ 800MHz 4 ¥ 2%, 128M
RAM, Windows XP ¥4 KRG KT HE YL £ A Visual
C++6.03EHM T FDFI & ¥, flH http: //www. ics.
uci. edu/~ mlearn/MLSummary. html _F & 88 75 18
FE (mushroomdatabase ) 17 T X8 . R BEEH
8 124 Kic®,iCR TEHmIEF TR EFHEa,
FHIER . BMB6 . KR EFETRE . BRBARS
23BN, B ERER 2 B 12 MEEHE. AR
JBTE stalk-root A 2 480 MHEAEEE , 7 Fb veil-type
BEA P BUES{E partial A1 universal, T FF & FE A
{E¥924 partial, X BN BHER THIR. LRER
WFER, 88 T EARNREER AR GBI
BE(4r512910% .5% 2% ) TR RN EREL. X8
EREN HRNBERT, B/ FERK, Bk
MEHERES ERNERE, F—XFET, B
RIBATET R BERE BOE Wl TR K, 87R T FDFI
BHEEARFHY BN AR IEPERE, B
B3t —AE TR E (BUEE) PRy TH (E%)
B, METREMN B IREERNBERT R
MHERBEREK, XK TR REEEE R
FEIETR.
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AN ALGORITHM OF FAST DISCOVERY FREQUENT ITEMSETS
Bai Shilei, Mao Xuemin
(Department of Automation , University of Science and Technology of China , Hefei 230027)
(Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)
Wang Rujing, Xiong Fanlun
( Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)
ABSTRACT
To discovery frequent itemsets is the pivotal question of many kinds of data mining. Many algorithms have
been proposed based on Apriori method, which need iterations to the database. Recent algorithms attempted to
improve the mining efficiency reducing the number of database passes to control the 1/O cost. An algorithm
FDFI (fast discovery frequent itemsets) is presented in this paper. Using depth-first searching and cooperated
with the properties of frequent itemsets, FDFI can reduce the searching space more efficiently. At the same
time, particular support-count strategy based TID-mapping structure is introduced. Via TID-mapping the
support of all itemsets can be computed with only one time database scanning. Thus FDFI can decrease data
scanning and disk /0 time sharply. Finally the effectiveness of this algorithm is analyzed and some experimental
results are given. The experiments show that FDFI is efficient, especially when the length of frequent itemsets
is higher.
Key Words Data Mining, Frequent Itemsets, Depth-First Search, Item Identification Mapping



http://www.cqvip.com

