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TOM TAT: Vin dé khai théc dit liéu, tim ra cdc dit li¢u thuong xuyén xdy ra theo quy ludt trong
co s dit li¢u c6 tinh thoi gian da dugc nhiéu tdc gid nghién citu trong thoi gian gdn day[3,8,9].
Trong bai bdo nay, chiing téi dé nghi thudt todn khai thdc cdc ludt két hop ¢é tinh chu ky theo thoi
gian. Chdng han, banh mi va caphé thuong dugc bdn cing nhau vao budi sang hodc bdnh trung thu,
long dén va nén thuong dugc bdn vao tét Trung thu. Thudt todn nay la su mé rong cua thudt todn
Apriori trong viéc khai thdc cdc ludt két hop 6 chu ky.

1. Giédi thiéu

Gia sir mot siéu thi bay ban mot s6 luong 16n cdc mat hang. Nhitng ngudi quan 1y siéu thi cdn dua ra
céc quyét dinh nhu: lam the nao d€ tang trudng trong kinh doanh, b6 tri cc mit hang trong siéu thi theo
thi ty nhu thé ndo dé tang loi nhuén, cdc mat hang khi mua c6 lién hé véi nhau nhir the nao, néu mua mat
hang A thi thudng s& mua thém mat hang nao nita, ... D€ dua ra cdc quyét dinh nay, ngudi ta s& phan tich
trén di liéu luu trif cdc hod don ban hang.

Véi cdc kho dif liéu, van dé dat ra la phai khai théc di liéu dé tim ra cdc quy luat giita cdc nhém dit
liéu v6i mot do tin cay ndo dé. Ching han 80% khach hang mua ban chéi ring thi s& mua kem dénh ring,
hodc 85% sinh vién dat di€m t6t mon Toén Cao cp va Lap trinh Cin ban thi s& dat diém t6t mon Ciu
tric dit liéu.

Thuat todn vé khai théc dua trén céc luat lién hé 14n ddu tién dugc giGi thieu trong [2], va bao gém 2
bude chinh nhur sau.

+ Tim ra céc tap don vi dif liéu xay ra thudng xuyén(nghia 12 tim tét ca c4c tap don vi dit liéu c6
s6 1dn xudt hién 16n hon moét ngudng Min_Supp cho truéc)

+ Tir cdc tap don vi dit liéu thudng xay ra, thiét 1ap cdc luat thé hién méi lién hé giita céc don vi
dir liéu.

Trong thuat todn trén chua xét dén cic yéu t6 sau:

- Mot 56 don vi dif liéu c6 tinh chat la sy xuét hién cia chiing c6 tinh chu ky. Ching han, s6 luong
bdn cd chép s ting trong dip dua Ong tdo 23 thdng Chap hoic s6 lugng vit s& dugc ban nhiéu trong dip
Tét Doan ngo. :

- M6t s6 luat két hop khong thod mén trong toan bo Co s& dif liéu ma chi thod man tai mot s6
thoi diém ndo dé. Chéng han, vao miia dong néu khich hiang mua mi len thi 75% s& mua t4t tay.

Trong thuat todn dugc gidi thiéu trong phdn 3, chiing ta s& cai ti€n thuat todn Apriori, véi viéc xét thém
lugc dé thoi gian va xét dén yéu t6 14p lai theo chu ky clia s xut hién clia cdc don vi dif liéu.

Chéng han, véi luge dé thoi gian c6 dang (ngay, thdng, nam) thi ky hiéu (*,5,2003) nghia 1a t4t ca céc
ngay trong thang 5 ciia nam 2003 hozc (10,*,*) 12 ngay 10 clia méi théng.

Bang cédch dua vao khéi niém lugc d6 thoi gian, tinh c6 chu ky ctia viéc xuét hién cia cdc don vi dit
liéu, chiing ta s€ khai thdc sy xudt hién clia céc luat két hop theo chu ky clia chiing.

2. Céch ti€p cin cla thuit toin APRIORI ‘
2.1. Céc dinh nghia: [2]

Cho I={Il,12,...,Im} Ia tap céc don vi dit liéu. Ta qui uSc méi giao téc 1am phét sinh mét tap cic
don vi dit li¢u. Cho D 1a tap céc giao téc, mdi giao tic T cho két qua 1a tap con céc don vi dit lieu T L.
DPinh nghia 1 :

Mot luat két hop 1a mot phép suy dién c6 dang X — Y, trong d6 Xc I, Yo L, X # D, Y # D va XY =.
]

Gié st, ta khdo sdt tap D gém N giao tdc. Vi mbi tap con don vi dit lieu Xc 1, ta xét s6 luong M cic
giao tic trong D 1am xudt hién cdc don vi dir liéu c6 trong X.

Ky hiéu: v(X) = M/N goi 12 tdn sudt xu4t hién clia cic don vi dif liéu trong X
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Dinh nghia 2
Ky hieu Supp(X — Y) = v(XUY) va goi 12 mifc xdc nhan cha luat X > Y
Pinh nghia 3

Conf(X ) < ERAY 1)
Ki hiéu: Supp(X)
Va goiladotincay coaluat X - Y
Nhu vay, Supp(X) 12 t4n sudt xudt hién cla don vi dit liéu X va Conf(X — Y) la ty 1¢ giita tdn suft
xudt hién gitta XUY va X.
Pinh nghia 4
Cho trude céc gid tri Min_Supp = s0 va Min_Conf = c0
- Ta néi tap X I 12 xdy ra thudng xuyén trong D néu ty 1¢ giao tic trong D chifa X >=s0
- Ta néi luat X — Y la xdy ra thudng xuyén néu:

Supp(X — Y) > s0 va Conf(X — Y)>c0
Vé dui: Xét CSDL gébm N=12 giao tdc: tl, 2, ..., t12 nhu sau:

Giao téc Pon vi dit liéu
t B D
t B C
t, A B D
A A D
ts B E
t, A C D
£ A D E
ty A B E
ty B €
tio B D
t) A D E F
t D F

Ta cé:
v(A) = 6/12, v(B) = 7/12, v(C) = 3/12, v(D) = 8/12
v(AUB) = 2/12, v(AUD) = 5/12
Supp(A—D) = 5/12=41.66%, Conf(A—D) = 5/6 = 83.33%
Supp(B — D) = 25% va Conf(B — D )=42.85%
Supp(D — F) = 16.7% va Conf(D — F) = 25%
Supp(F — D) = 16.7% va Conf(F — D) =100%
Hai budc chinh ctia thuat todn Apriori 1a:[2]
1. Cho trudc céc gid tri s,- ngudng xdc nhan va c,-ngudng tin cdy, hay tim tét ca cdc don vi dit liéu c6
miic x4c nhan 16n hon ngudng s, va goi la cdc don vi dif liéu 12 tap xay ra thudng xuyén. -
2. Dua trén céc tap thudng xuyén nay dé tim ra céc luat thod man bai todn. Néu XUY va X Ia cic tap
thudng xuyén xay ra, ta tinh dugc do tin cdy cla luat nay: Conf(X — Y) = Supp(XUY)/Supp(X)
Néu Conf(X = Y) =¢,, thi X = Y 12 mét luat cin tim
2.2. Thuét todn Apriori
Input: Tap cédc don vi dit liéu I
Tap céc giao tdc D gém N giao tic
Céc ngudng s, va c,
Output: T4t ca cic luat lién hé thoa so, co
Thuét todn: Cich ti€p can nay dua trén Heuristic sau: Néu bat ky tap k-don vi dit liéu nao la khéng xay
ra thudng xuyén thi bt ky tap (k+1)-dvdl chita ching cing s€ khéng xay ra thudng xuyén, nghia la:
Néu IXcl: v(X) <sothi VX'oX:v(X’)<so
Thuat to4n gém céc budce chinh sau:
* Tim cic tap thudng xuyén:
- Thut todn kham phd ra cdc tap don vi dif liéu thudng xuyén bing cdch duyét qua nhiéu l4n cdc
dit liéu. Trong l4n duyét ddu tién, ta tinh miic xdc nhan cia timg don vi dit liéu riéng va xdc dinh don vi
dit liéu nao l1a thudng xuyén (tuong tng véi s, cho trudc). '
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- Trong céc 14n sau d6, ta s& bit ddu véi tap thudng xuyén di xét 14n truée d6, tao ra cdc tap don vi
dit liéu ting vién va tir cc tap dng vién nay, ta tinh dugc miic x4c nhan cba chiing.
- Cubi cud phép duyét ta xdc dinh dugc tap ing vién nao 12 tap thudng xuyén that s va chiing trd
thanh nhan trong phép duyét ti€p theo. _
- Qud trinh dugc ti€p tuc cho dén khi khong cdn tap thudng xuyén nao duoc tim.
Ky hiéu:
- Ta goi s6 don vi dit liéu trong mét tap 1a kich thude cha chiing va tap c6 k phén tir 12 k-
don vi dit liéu.
- Goi L;: Tép hop tap thuong xuyén gém c6 k dvdl. Théng tin vé mbi phdn tir ciia L, c6
dang (X,m) trong d6 X 1a tap con cha I va m 12 s6 14n xudt hién cla X trong D.
- G : Tap hop cdc tap ting vién k- don vi dit liéu. Thong tin vé mébi phén tir cha C, ciing ¢6
dang (X,m) nhu trén.
Thuét todn Apriori dya trén cdc thi tuc sau
Thi tuc 1: Tao ra cdc tip thudng xuyén
begin
L, = {tap thudng xuyén 1-dvdl};
for(k=2;L_,#J; k++)do
begin
C,=Tao ra tap iing vién tit(L,.)); //C, 1a phép két néi L, ,*L, ,
for mdi giao tic t € D do

begin
C, = Tap con cha (C,) chia t
formédi c € C, do

c.count++;
end
L, = {c € C | c.count =5 *N}
end
Return (U, L,);

end

Thi tue 2: Tim ra tat cd cdc lujt lién hé
begin
Result=
for mai tap x4y ra thudng xuyén XeL do
begin
for méi a € L sao cho a=d do
if (Supp(a)/Supp(L) >= c,) then
Result = Result U{X — (X-a))
end 1
Return Ressult
end

Vi du 2: Trong vi du 1, véi c;=60% va s;=40%
Ta c6 tap L gém céc tap don vi dit liéu xay ra thudng xuyén nhu sau:
L= {{A}, {B}L{D}, (E}, {AD}}
C6 céc luat lién hé nhu sau:
A—D v6i ¢=83.33% va s=41.66%

D—A véi ¢=62.5% va s=41.66%

3. Thuét todn tim cdc ludt k&t hgp cé chu ky trong cd sé dif liéu c6 tinh th¥i gian

3.1 Gigi thiéu

Viéc tim ra cdc luat két hop c6 chu ky di dugc mét s6 tic gid nghién citu va duoc dé nghi nhu sau:

- Trong [10] céc tdc gia da dua ra thuat todn tim ra céc lut két hgp mot cich dinh ky va da giai
quyét trong trudng hop khodng cich gifta cdc thdi diém dugce xét luon luén 12 1 hing s6, chua gidi quyét
truong hop khoang céch céc thdi diém khic hing s6.
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- Trong [12] 12 sy m& rong thuat todn ctia [10] va tim dugc cdc luat v6i khoéng thoi gian do ngudi
sir dung dinh nghia trudc. V6i cdch nay yéu cdu ngudi sir dung phai biét trudc cdc khoang thoi gian cdn
tim cic luat va chu ky ctia ching.

Trong thuat toin sau day, ching ta s céi tién thuat todn Apriori, bdi xét thém yéu t6 luge db thoi
gian. Biing cich dua vao khdi niém lugc dé théi gian, tinh c6 chu ky cta viée xudt hién cia cdc don vi dir
liéu, chiing ta s& khai thdc su xudt hién ctia cic luat két hop theo chu ky cta ching.

Dinh nghia 5: Ta goi lugc d6 thoi gian 12 tap R={d, € DT; véi i=l,...m}

Trong dé: d; 1a yéu t6 thdi gian, ching han: ngay, thing, nam, gid, budi, ...

va DT, = Dom(d;) U {*}: 12 mién gi4 tri cho truéc ciia t; va ky hiéu *

Vidu 3: ChoR, = {ngaye [1..31], thdng €[1..12], ndme[1980..2003]}
Cho R, = {budie[sdng, trua, chiéu, t6i], thire [Chii nhat, .., Thi bay]}

Pinh nghia 6: Ta goi thdi gian co s trén R 12 b0 t € R va bac clia t 12 56 ky hiéu **’ xuéit hién trong r. Ky
hiéu t. néu bac clia t 16n hon hodc bing 1

Vi du 4: Trong vi du 3 v6i R;: t, =(25,2,2003) c6 bac 1a 0

t, = (25,*,2003) cé bac 1a |
Pinh nghia 7: Cho 2 thdi gian co s t=(t;, ty, ..., t,) VA U'=(t";, 'y, ..., ') trén luoc d6 thai gian R.
Ta goi t 1 *-bao gém t’ ky hiéu: t >, t’ n€u hodc t=t’; hodc t;="*" Vi=1,..,m

Viduy 5: Tacé (25,*,*) >. (25,%,2003) va (25,%,2003) >. (25,2,2003)
Pinh nghia 8: Cho D la tap céc giao téc va thoi gian co s& t=(t;, ty, ..., ) € R. Ta goi phan hoach D ting
Vv6i t 12 Dyv, Dyes, ..o Duva Vi Dyy; 12 tp giao téc ting v6i cdc gid tri cla t; ™.

Chéng han, trong vi du 3, R = {ngay, thing, nam

+ V6i t=(ngay,*,*) thi D s& dugc phan hoach thanh Dy, Dy, ..., Dy, trong dé D, ting véi (1,*,*

véi i=1,..31

+ Vé6i t=(ngay, thang,*) thi D s& dugc phan hoach thanh {D.;1i=1,..,31, i=1,.12}

Nhén xét: Theo thdi gian, cdc giao tic s€ duge ghi vao CSDL, qua vi du trén néu 4dp dung phép khai théc
céc luét theo nhu trong [2] s& ndy sinh vén dé sau:

Néu céc thanh phén dif liéu chi xuat hién tai mot vai thoi diém nao dé va c6 tinh chat 1ap lai, néu xét
theo cdch thong thuong thi tin suét xudt hién cha cdc thanh phén dif liéu nay néu xét trén toan cyc thi
khong thé thod man Min_Supp, tuy nhién néu xét tai céc thdi diém xay ra theo chu ky thi s& thod man.

Nhu vay, véi céc phan dit liéu khic nhau theo thoi gian, s& dugc xét véi cdc khodng thoi gian theo
chu ky ma dir liéu d6 xudt hién. Cédc khdi ni¢m d9 tin cdy va miic x4c nhan s& dugc gén thém khdi niém
tng v6i khoang thdi gian theo chu ky ma don vi dif liéu d6 xudt hién trong phan hoach.

Tuy theo yéu t& thai gian dang xét ma CSDL dugc phén hoach thanh n phan, mdi phédn ng véi mot
phén tit clia thdi gian co'sd teR trong viée luu trir dif liéu.

n
GQi D=y Dt*k
k=1

I Do, | 12 86 giao tdc trong Dy,
Npw(X) 12 56 giao tac trong Dy, c6 chifa tap don vi dit liéu X
Trong phdn nay, ching ta s& xét cic luat cé dang 1a 1 cip <(X—.Y), t™> véi Supp(X—.Y)
>Min_Supp va Conf (X —>, Y) > Min_Conf. Ngoai ra mdi ludt tvong tng v6i thoi gian co s t” 6 bac
>=1.
V6i céch phan hoach nhu trén khdi niém muc xdc nhan Supp(X) dugc thay béi midc xdc nhan Supp,.
(X) nhu sau:

Pinh nghia 9: Miic x4c nhan theo phan hoach cia X 12 gid tri:

Np,., (X)
Suppp,,, (X)=——"—
& lDt“'k |
Pinh nghia 10: Miic xdc nhan theo phan hoach cla luat (X —. Y) la gié tri:
Np,, (XY)

Supp(X = Y) =
: Dy |

Pinh nghia 7: Ta goi d6 tin cdy theo phan hoach ca ludt (X = Y) 12 gid tri:
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Suppp,,, (XY)
Conf(X =, Y) = %
Suppp,,, (X)
Trong thuat todn dugc gidi thiéu sau, chiing ta s& tim ra céc tap thudng xuyén theo khdi niém miic

xdc nhan va do tin cdy theo phan hoach va céc gid tri nay dugc tinh ting v6i khong thoi gian theo chu ky
ma don vi dit liéu dé xuat hién trong phan hoach.

3.2 Thujt todn: Thuat todn gém céc thi tuc sau
Thii tuc 1: Tgo ra tdp xdy ra thuong xuyén cé chu ky gom 2 dvdl

Begin
Ret=0
L,.={tap tat ca cic 2-dvdl véi thoi gian co s& t ¢6 bac 0}
For V6i méi gid tri k clia thoi gian co s& t* chifa t (nghia 12 t* >, t)
For Véi méi X, € L,
if (X; ¢ Ret) then
X,.Count = 1
Xz.Stan= k
Re{ = Rct v X2
end if
if (X, € Ret) then
X,.Count = X,.Count +1
if (X,.Count + (ID,,,l-k) < Min_Supp*ID,,,| ) then Ret = Ret - X,
end if
end for
end for
Return <Ret, t*>
end
Thi tuc 2: Tim tdt cd cdc tdp dit ligu xdy ra thuing xuyén cé chu ky D
Begin
L=¢g
Tao ra tap xay ra thudng xuyén c6 chu ky gém 2-dvdl;
m=2
while (C, #0) do
C, =C,.* C,, //Thuc hién phép két n6i véi tat ca dvdl
m=m+l
end

For Vi méi thdi gian co s& t* chifa t (nghia 1 t* >, t)
For véi méi tap dvdl X € C_, do
X.Count = X.Count + 1
end for
For véi méi tap dvdl Xe C,, do
if (X,.Count + (ID,,,|-k) >= Min_Supp*ID,,,| ) thenL=L U X;
Return <L, t*>;
end

Vi du 4: Xét luge dé thoi gian R={thit, tudn}, cho Min_Supp=50% va Min_Conf=70% va dix liéu duoc
cho bdi bang sau:

Thi2 | Thit3 | Thit4 | Thi5 | Thit6 | Thit7 | Chinhat
tudn 1 ABD | ABC AD BCF
tudn 2 BDF BC CD D EF CF
tudn 3 AD B AF BD BC
tudin4 | ACDF | BD DE ACEF
tudn 5 ADF BE DEF DEF
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Vi thuat todn Apriori, ta c6: Supp(A—> D) = 5/35= 14.38%
va Conf(A— D) =5/8 =62.5%
Nhu vy, néu xét trong toan cuc thi luat A~ D khéng thé thod man.
Tuy nhién, 4p dung thuat todn 3.2 tim c4c luat két hop theo chu ky, véi thoi gian co s& t=(thit 2,%), ta
c6 cac két qua sau:

L,(1,%) v6i k=2
L,(1,%) véi k=1 X, Start Count
X, Start Count iBD 1 1
AB 1 1 1 1
AD 1 1 BD 1 2
BD 1 1 BE 2 I
DF 2 1
Sau 14n duyét thi 2, tap cdc tap don vi dif liéu Ung vién la:
{AB, AD, BD, BF, DF}
L,(1,%) véi k=3 L,(1,%) véi k=4
X Start Count X, Start Count
AB 1 1 AB 1 1*
AD 1 2 AC 4 1%
BD 1 2 AD 1 3
BF 2 1 AF 4 T
DF 2 1 BD 1 2
BF 2 1%
CD 4 ]2
CF 4 1%
DF 2 2

Véi mébi 14n duyét qua L,(1,*) véi céc hé s6 khac nhau ciia k, tuy theo su xuét hién cha cic don vi
dit liéu thod man diéu kién: X,.Count + (ID,,l-k) > Min_Supp*ID,,,] ma s& dugc xét trong ldn duyeét ti€p
theo (ky hiéu * cdc don vi dif liéu khong thoa), trong vi du trén ID =5, Min_Supp=50%

L,(1,%) v6i k=5 L,(1,*) véi k=5

X, Start Count X, Start Count
AD 1 4 AD 1 4
AF 5 1* DF 2 3
BD 1 2%

DF 2 3

Luat két hop ung | Supp Conf

véi L,(1,%)

(A->.D) 80% 100%

(D—, A) 80% 80%

(D—. F) 60% 60%

(F—>.D) 60% 100%

- Véi Min_Conf=70% , ta c6 tap cic luat dugc tao ra theo thuit todn trén nhu sau:

Luat két hop ung | Supp Conf
véi Ly(1,%)

(A—>. D) 80% 100%
(Do, A) 80% 80%
(F—>.D) 60% 100%
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Nhan xét: Néu dp dung céch tinh nhu trong thuat todn [2] thi luat trén khong thé thoi man céc nguong vi
sur xudt hién clia cdc don vi dif liéu trén 1a khong thé thod Min_Supp. Tuy nhién, bing cich xét su xudt
hién theo chu kY, chiing ta c6 thé tim ra c4c luat két hop tuong iing.

4. Chitng minh tinh diing ddn cda thuit todn 3.2
B4 dé 1: Diéu kién cdn va di dé 1 tap don vi di lieu qua phép xir 1y ctia thuat todn trén 12 xay ra thudng
xuyén theo chu ky & buéc phan hoach thit k 1a:
X.Count + (IDyJ-k) >= Min_Supp*ID,,,|
Chitng minh:
1. Diéu kién cén: Ta thdy trong thuat todn 3.2, cdc don vi dif liéu nao khong thoa diéu kién trén
déu bi loai ra khéi tap ung vién.
2. Diéu kién di: Cic don vi dif liéu 1a thudng xuyeén theo chu ky phai thod man: sau khi xir 1y
dén thoi diém sau cling trong méi phan hoach, phai c6 X.Count >= Min_Supp*ID,l.
Nhu vay, tai thoi diém thi k, s6 14n con lai 6 thé cap nhat X.Count t6i da 1a (ID,,J-k). Vay dé 1
tap don vi dif liéu qua phép xir ly 1a xdy ra thudng xuyén theo chu ky & buéc phan hoach thi k 1a:
X.Count+(ID,/-k)>= Min_Supp*ID,,,|. Ta c6 diéu phai ching minh.
Dinh Iy 1: Goi L., 1a tap k-don vi dit liéu xay ra thudng xuyén iing véi céc thdi gian co sd bac 012 t°, va
duge xir 1y béi thuat todn 3.2, khi d6 tap két qua <L, t™> s& chifa t4t ca va chi chita nhiing tap don vi xay
ra thudng xuyén véi céc thoi gian co'sé t”>.t va thoi man Min_Supp ing véi mbi phan hoach nay.
Chitng minh:
1. VXe <L, t*> ta cin ching minh X 1A x4y ra thudng xuyén véi cdc thoi gian co s& t' >, t va
thoa man Min_Supp.
Vi Xe <L, t*> do dé X.Count >= Min_Supp *ID,.,| sau phép xi Iy cuéi ciing. Véi méi lin
cip nhat, theo B3 dé 1 ta c¢6 X.Count + (ID,,l-k) >= Min_Supp*ID,,,| . Nhur vay, khi tét ca cic
don vi dif liéu xdy ra thudng xuyén dugc duyét ing véi thdi gian co s& t* thi s& cé it nhét ty 1&
s6 don vi dit liéu dugc duyét >=Min_Supp.
2. Gia sir nguoc 1a 3Y 1a xay ra thudng xuyén ing véi thdi gian co s& t” ma Ye<L, t¥>. Vi
Ye<L, t*> do d6 3k’ sau I4n xir 1§ nay Y bi loai ra khdi tap <L, t*>. Theo B8 dé 1, khi dé,
Y.Count + (ID,,l-k’) < Min_Supp*ID,,J. Nhu vay, ty s6 1dn Y.Count khong dugc cip nhat
ting v6i thi gian t'y 12 < Min_Supp. Do d6, Y khong thé 1a tap xay ra thudng xuyén ing véi
thoi gian cosét’. ;

5. K&t ludn

Trong bai bdo nay ching toi da gi6i thiéu thuat todn véi khai thac cdc luat két hop theo thoi gian cé
tinh chu ky. Thuét todn s& hitu hiéu khi cé céc dit liéu xudt hién cé tdn sudt thip va su xudt hién cha
chiing c6 tinh chu ky.

USING CYCLIC ASSOCIATION RULES IN TEMPORAL DATABASE

Nguyen Dinh Ngoc, Nguyen Xuan Huy, Nguyen Dinh Thuan

ABSTRACT: Because the data being mined in the temporal database will evolve with time, many
researchers have focused on the incremental mining of frequent sequences in temporal database
[3,8,9]. In this paper, we study the problem of discovering association rules that display regular cyclic
variation over time. For example, bread and coffee are frequently sold together in morning hours, or
moon cake, lantern and candle are often sold before Mid-autumn Festival. This paper extends the
Apriori algorithm and develop the optimization technique for discovering cyclic association rules.
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