Hi38 B4 3 M R Ol R R Vol .38 No.3
2021 4F 6 J] Journal of East China Jiaotong University Jun ., 2021

X EHS :1005-0523(2021)03-0137-05
—HMETERSRABEMNXREANIZIHEE L

wee I AL RT R E AR

(MR 3C3E KA 2= e, TL 7Y’ 5 330013)

PE XN IR A AT LENREREL RO ABELZRAALX R, ARBEZIR TN ELRA, F TRREESE H
G R R, T e ki e T A THEE RARBOABRANZIELE, ZHAERFHEMNERF RER, &
FEME A KR AR X AR RTEIN A A RARIESEIE SR KA L B kS22 0 42T AR E —AE 0T EFF4BA,
FHRIRRAALREAZ B E BT R AT OTI RN PIRE b2 AR FREREAVZILER Y T 8B E a4 R34 X
P M T AR50 Apriori kst L 5 nt ), K R H A E

KB Bt R R FBRAR A RAETE AR A 4E M ; Apriori JE ik

HE 5 £S5 TP311 XEAREE A

A AERK AwR, A, NET,F. — A THLLERRBEG XA 2B L R[] A E K5 %R ,2021,38(3):
137-141.

DOI:10.16749/j.cnki.jecjtu.20210706.002

An Algorithm for Mining Association Rules Based on
Graph Theory and Maximum Path

Tu Xiaobin,Guo Li,Liu Chenning,Zhou Ting,Zuo Liming

(School of Science, East China Jiaotong University, Nanchang 330013, China)

Abstract: The goal of association rule mining is to discover the association or correlation between data item sets,
which is an important topic in data mining. For very large data sets, traditional algorithms are inefficient. This
paper improves them and gives an association rule mining algorithm based on graph theory and maximum path.
The algorithm first constructs the transaction sets into a Boolean matrix. After the matrix is cleaned, the transac-
tion set is converted into the form of a graph, and then an adjacency matrix is generated according to the associ-
ation rule graph. When the step size is k£ and £>2, traverse from the first non—zero element by line to find the
path with the largest weight, and the row and column index of the connected elements is the frequent £+2 item
set. Experimental results show that the algorithm firstly reduces the number of scans of the data set. Secondly,
for large data sets, compared with the traditional Apriori algorithm, it can significantly shorten the time and
greatly improve the efficiency.
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3) AR IR P A AR R I M, IE /N T B /)
SRR TT R 0 B,
[) B ] A5 2 45 % 2 -3 4E . L={{ab

}> {ac}, {ae},
{af} (b}, {0/} {ee)  {ef) L Hefh) o

o=
]

4) BB E-TRAE I AR R k>, 18 00 85 3T 4
BUBK N1, LR 01T .2 0505, W5 1 1771
U Dy, R O R AL b, MIAERE A S IR R
R FEAR B 2 AL ac X FEARTTR I AT S K514
A A EIAEE | Bl {abe) ., RIFEXT TR —A 8 ac, A
PFP AL S 1% O, #0745 200 BI04 (abe) . WKL 2(A),
T ARG BT LE . (abe ), {ace ), {abf), {aef}; & i
552 47, RSN be , RIERE S T — AN ST 4R
P, ani&l 2(B) 15 B B IAE « (bef) ;8 1 5% 3 47, 4n
B 2(C), 53 2 B IAE « (cef) .

e f bce
B BE 554-
[b]0|5% 0|4 [b]fo[5]0]4
clolol3]3 _ clofol3]s
mcf elololol3 S e|0]0]|0]|3
5|4 |4 or 5 4 or
.‘ [e][c] e s L] b e [[/]
b
ofs|o|e| [5e]e]_.° 500 4_»@554..
clofol|3]3 blofsjoj4 ¢ 033 bl0l5]0}4
c|0]0(|3]3 c|0]0]|3]3
elofofo]3 elolofo]3 e 0fo0]3 elofofo]3
(A) 5B 1T RS
bo[e] e f b e [] b [e] [/] boe e [f]
a | 5]5]4la e |55 |4]4 a | 55|44 o | 51544
mz.o4 @050- b lo|5]|0]4 p|O|5]0]4
— —
clolola|3] [cJlo]of3]s3 ooE 003-
e |O|O0]o0]3 elO|lO|O]3 e o003 [e]lofo]o]3

(B) #5 2 1718 K id 2

E 2

(C) %6 37 R id 2

S k- M A T R

Fig.2 The process of generating frequent .t—itemsets



53 4

WO, 55 — AR T I8 5 B R AR A S IBE L U 42 40 vk 141

e 2] 130 B 3-T 4R Ly=({abc}, {ace}, {abf},
{aef} {bef), {cefl} o M KEET maxITIHF 457 1R 2,
32 KWERSW

A e S B R, BAXE RS
Apriori B3 AT ORI 42 8 5258, BE AR IR BT
Intel (R)Core (TM)i7-10 750 Hz@2.60 GHz, %k {4 ¥
5i4 Windows10 #:4E R 55, ffi H] Python Zi #4553 A<
SEIG VPR T R A R A 48 A 0% W P A R
(https://download. csdn.net/download/qq_42878458/
16601884 ?spm=1001.2014.3001.5503) , iz K 1 &
9 835/ AR ELHE , 169 A~ S 20

2 IECY RS BUE e R G R SRS
Apriori LA T[] (X EL T AR SE 86 25 LR 3,

2.00

1.75

1.50

w1.25
%1.00—
=075

0.50

0.25

OOO 1 1 1 1
0 2 4 6 8 10

B A /K
B3 M#HEpEES Apriori Eik
Fig.3 Improved algorithm and Apriori algorithm
Hi &1 3 AT, 5 Apriori S35 AH L, Bl 04 AR
AR R, Bt ) B 12 4 4 A S AR 14 I ) 7 AN
Wb AR T AR AR IS SRR A TR AL

4 g

1) Apriori 532 3 F 2 U 35 55 5000 4 R M
17 AE B SR SR SR S5 R R AR A 1) T H AR
BAEAT IO A, R — B Rl 0-1 %
ER R U)o /> T s () 2 ) R A

2) F G IR ) A P AR A T 24 6, W25 90 RN T I
ANSERE BETERC A s XA IS A B AT A T R
= BRIV T iR/ SR EETHE I TR D 0 B
T T

— BRI
Apriori 5%

_—

3) GG HORBRAR S, A2 SRR FE A A2 1 AR
B0 TTER AR A, S5 EIE P A d R AR [ 1]
A AR BUE R R — AR A AR K e
ISR S e NI/ S SRR - W R 5 WK R P ¢
i g R Al A Ak B TR — R L

S5 UK -

[1] AGRAWAL R. Mining association rules between sets of
items in large databases,SIGMOD conference[]]. ACM SIG-
MOD Record, 1993,22(2):207-216.

[2] 0B, 6 T I R B 118 G IR R 00 42 8 5574 (D). LD AR < 1
A K% ,2009.

[31 &1t , ZE B R, — b 3k F 1 45 46 4 19 Apriori 575 BigaJE BF
FE[0). H AR ,2013,40(12) : 75-80.

[4] RSCE, ma . ST MR Apriori B35 B THEHL
HARE K E,2016,26(6) :62-64.

[5] AR, T H . —F 3 F 46 W A AL ek 1) Apriori B74(]).
i T2 5 TFFHL, 2017,34(1) : 136-140.

[6] A KA, PN . B F AUE 1) 0 R 29 fRT 19 Apriori B[]
AL TR 5 191,2018,39(3) :690-693.

[7] BR22 55, 5 sk, X 2 3. Bk T A SR B 24 13 119 Apriori 5772
SO RF S TSR AR 5 R ,2019,41(12) :2231-2238.

[8] AT, A ARVL. Rl A 2R AE R0 AR 1 DG I0E R D) 47
i B R[], FE I TR ,2020,27(6) : 1004-1011.

[9] SUN L N. An improved apriori algorithm based on support
weight matrix for data mining in transaction database [J].
Journal of Ambient Intelligence and Humanized Comput-
ing,2020,11(2):495-501.

[10] 4 %% 7% , &4, ] 53 7. Research on Improved association
rules algorithm base on matrix[J]. Operations Research and
Fuzziology ,2019,9(2) : 147-155.

[11] T8H &%, B . 5l B2 ) T 58 ok ()], 3T
FAHLEL,2009,36(12) . 1-4.

[12] 1 BT, 5K e 4R 4B AR, 45, B0lE A~* Sk Wi E A
B3z it B8 A2 LR [J). 48 AR 5 38 K 27 2% 41, 2019,36(6) :39—
46.

[13] XU R, Tl B, B 203, 45 67 ok AT SO 19 0 g
LML N AR BRI T]. 48 7R 38 38 K 2724 4, 2020,37(6)

103-107.



