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w /01!"#$2Frequent Pattern3
!"#$%&'()*+,-./01!"#23$%&456789:

;'(*+<=)>?@A1BC1DEF1GH'()*+IJ)>

?KLMLNMOPQF1RS!"T)?Frequent ItemsetF.

w !"#$%&4567

U&@%'(VWXY+Z[Z\1]Z[^_`aMbZcdeMfg

Z\`aMhijkcdel'(`amn+op1qrstuv\wM

xyz{M|}~�l��.

w 89:;<=

]�0X→Y+����-1��“��X�u���Y”1X�Y�'()*
����bG+�n'().��+`a���AprioriMFP-Growth�
Eclatl.
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Apriori+, (1)

Transaction_ID Items
1 A,B,C
2 A,C,D
3 A,D,E
4 B,E,F
5 B,C,D,E,F

u !"#$
p ����� S�T?ItemF

p T)¡¢Y0�£¤�T+)>

p ¥¦§?SupportF¡!"#$%&𝑋 ∪
𝑌'()*X+Y,-./

p ¨�§?ConfidenceF¡^_𝑋 → 𝑌&
'()*+¨�§1��'()*¢

YX+23R¢YY+©/

p 0123456789+:;9<=>?@-ABCD=789'Minimum 
Support,min_supED=:;9'Minimum Confidence,min_conf

p FGH#-789I*D=789JKELMNOH#



Apriori+, (2)
u >?@A

Step1¡ª«�¬�+!"T)1®t£lt��¥¦§¯°+T)

Step2¡±!"T)²³Z[^_1´µ¶^_+¨�§·¥¦§¸®
t£lt��¨�§¯°���¥¦§¯°

u >?BC

Apriori��¹s0º��c»¡1F¼½�)>]!"T)1_¾¬�
¿ÀÁ)Â]!"T).2F¼Ã½)>�¿!"T)1_¾¬�Ä)
Â]¿!"T).

u >?@A

?1FÅÆÇ¡!"T)W+ÈO�1ÉLk−1*Êk−2�Tb2+k−1T
)>È1²³ËÌk-T)+)>Ck.
?2FÍÎÇ¡ÏÐCk*¿!"ËÌT)+�Ñ1stÒÓÔ�Ck¬¢
YT)+'Õ.



Apriori+, (3)

u Apriori)*BC

!"T)+²³1Ö×'()ØÙ¤ÇÚÛ.

Ü½Ç1wÝ¬�¢Y½�Þß+T)$%+!'1ÈàÌ$��

t��¥¦§+T)á

âÜãÇäåæçÚÛ1è�éê�!"T)³ë.æç�Ñ+Ük
Ç1ì(Ük−1Ç³ë+!"(k−1)-T)²³kíîÌT)1ïðñò
'()D1��îÌT)+¥¦§1È·��¥¦§ØÙ©ó1âô
«�!"k-T).



Apriori+, (4)

!L1"#$%1-&'(')
k←2*L←∅
While Lk−1≠∅ Do
Ck←Apriori_gen(Lk−1) //Apriori_gen+,-.'/01Ck"#2k345(-.'
For each tÎD Do
count←0*Ct←subset(Ck, t) //Ct6D789t:;(<=-.'45
For each cÎCt Do
count←count+1

End For
Lk←{cÎCk | ⁄𝑐𝑜𝑢𝑛𝑡 𝐷 ≥ 𝑚𝑖𝑛_𝑠𝑢𝑝}

End For
L←LÈLk
k←k+1

End While
Return L

PQNOH#-!RMNE
BApriori-STUV
WXO(𝑁!)Y



Apriori+, (5)

Apriori_gen(Lk−1) //+,-.'/0
Ck←∅
For each p∈Lk−1 Do

For each q∈Lk−1 Do
If p[1]=q[1]Ù⋯ Ùq[k−2]=q[k−2]Ùp[k−1]<q[k−1] Then
c←pÈq //>q(2k−1345?@Ap
If Has_infrequent_subset(c, Lk−1) Then //BCcDE6-.'
Ck←Ck\{c}

Else
Ck←CkÈ{c}

End If
End For

End For
Return Ck

ÅÆÇ

Z[\]9C
O(𝑁")



Apriori+, (4)

Has_infrequent_subset(c, Lk−1) //^_c2`Mab#-c!
For each sÎc(k−1) Do   //dc(k−1)efc-(k−1)-g#-#h

If s    Lk−1 Then
Return True

Else
Return False

End If
End For

Ï

õ'Has_infrequent_subset(c, Lk−1)+3Wö÷§�O(M).
fø1Apriori��+3Wö÷§�O(𝑁!×𝑀).
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Apriori+,-. (1)

TID T1 T2 T3 T4 T5 T6 T7 T8 T9
项ID A B E B D B C A B D A C B C A C A B C E A B C

扫描数据集

候选1-项集的
集合

项集 支持度
{A}
{B}
{C}
{D}
{E}

0.67
0.78
0.67
0.22
0.22

1C

筛选

项集 支持度
{A}
{B}
{C}
{D}
{E}

0.67
0.78
0.67
0.22
0.22

1L

1C
频繁1-项集的
集合 1L

项集 支持度
{A, B}
{A, C}
{A, D}
{A, E}
{B, C}

0.44
0.44
0.11
0.22
0.44

2C

{B, D}
{B, E}
{C, D}
{C, E}
{D, E}

0.22
0.22

0
0.11

0

连接步

候选2-项集的集
合 2C

项集 支持度
{A, B}
{A, C}
{A, E}
{B, C}

0.44
0.44
0.22
0.44

2L

{B, D}
{B, E}

0.22
0.22

筛选

频繁2-项集的集
合 2L

项集 支持度
{A, B, C}
{A, B, E}

0.22

3C

0.22连接步

剪枝步 项集 支持度
{A, B, C}
{A, B, E}

0.22

3L

0.22
候选3-项集的集合 3C

筛选

频繁3-项集的集合 3L



Apriori+,-. (2)
• ùúûü¬��n1×ý�T+$%þ'Ý'1²³1-T)+)>C11�
�©óËÌT)+¥¦§·��¥¦§1ÿ!!"1-T)L1.

• ²³L1*¬��"+#>1È×ý�#>ØÙ$d1%&!"T)+¬�
¿ÀÁ)R]!"+.Ý�C1*T)+¥¦§1��!"2-T)L21©ó
ËÌ)C2·��¥¦§1²³ËÌ2-T)C21²³ËÌ3-T)+)>C3.

• ±t!"T)+¬�Á)'(]!"+1�ÿ!ð4�ËÌT)��"]
!"+1føâC3*ÏÐ.ûüD*�n1±)���¥¦§+C3*+Ë
Ì3-T)#ëL3.

• é¹sL3²³ËÌ4-T)+)>C41�*C4=∅1«$¬�!"T).

• ot`a��+¬�!"T)1³ëZ[^_¡
'1,i>jkNOH#lElml-56-nog#p

'2,i>l-jqknog#sEr#$%(')
#$%())

≥ 𝑚𝑖𝑛_𝑐𝑜𝑛𝑓EBs(AB“s→(l−s)”t



nog# :;9 uvAB

{A} 2/6=0.33 A → B ∧ E
{B} 2/7=0.29 B → A ∧ E
{E} 2/2=1 E → A ∧ B

ot`a��+!"T)L={A, B, E}1³ëZ[^_¡

!1"#$%&'(L={A, B, E})*+,-.(/{A}, {B}, {E}, {A, B}, {A, 
E}, {B, E}0

!2"1234,-.()56%&'(L78$(D9:;<=8>,-.
(:;=8<?@)Amin_conf=0.7)BCBE→A∧BDA∧E→BEB∧E→A
/FCBG

Apriori+,-. (3)

{A, B} 2/4=0.5 A ∧ B → E
{A, E} 2/2=1 A ∧ E → B
{B, E} 2/2=1 B ∧ E → A

ot!"T)²³Z[^_¡
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Apriori)*4DEFG

l +,¡-�MHÛ.M'(/011×23+M4+!",-`a

)�ó5+671´89c:M�ÈÙÝ�.

l ;,¡&ý½Ç²³îÌT)3æç²³+#>�¤1ê�<Ð�

=>·#>+ÞßáýþÝ�T)+¥¦§31Â×'()D*+
?i@AØÙ½Bûü©ó1×t®C+'()1µDûü©óÉ

®®EFÝ�3WäG1´µDHIJK'()*@A'+EFL

%$MNO'EF.
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