DAI HOC THAI NGUYEN

TRUONG DAI HOC CONG NGHE THONG TIN VA TRUYEN THONG

vU pUC HAI

PHU'O'NG PHAP TRIiCH RUT CAC LUAT MO’
PHAN LOP DU'A TREN DAI SO GIA TU
VA UNG DUNG

LUAN VAN THAC ST KHOA HOC MAY TiNH

Thai Nguyén — 2015

S6 héa béi Trung tdm Hoc lidgu - DHTN  http://www.lrc.tnu.edu.vn



DAl HOC THAI NGUYEN

TRUONG DAI HOC CONG NGHE THONG TIN VA TRUYEN THONG

vU pUC HAI

PHU'O'NG PHAP TRIiCH RUT CAC LUAT MO’
PHAN LOP DU'A TREN DAI SO GIA TU
VA UNG DUNG

Chuyén nganh: Khoa hoc may tinh

M3 sd: 60 48 0101

LUAN VAN THAC ST KHOA HOC MAY TiNH

NGU'O1 HUONG DAN KHOA HOC

TS. Dwong Thang Long

Thai Nguyén - 2015

S6 héa béi Trung tdm Hoc lidgu - DHTN  http://www.lrc.tnu.edu.vn



LOI NOI PAU

Trong cudc séng loai nguoi, ngdn ngtr dugc hinh thanh mot cach tu nhién
dé giai quyét nhu cau trao d6i thong tin v6i nhau. Hon thé, n6 1a cong cu dé con
nguoi mo ta cac su vat, hién tuong trong thé gi61 thyc va dua trén do dé tu duy,
1ap luan dua ra nhimg nhan dinh, phan quyét nham phuc vu cho cudc sdng xa
hoi. Ngay nay khoa hoc va cong nghé di c6 nhiing phat trién vuot bac, nhiéu
may moc thiét bi duoc tao ra dd gdp phan giai phong stc lao dong cua con
nguoi. Trong d6 linh vuc cong nghé thong tin da c6 nhitng dong gop vo cung to
16n cho su phat trién kinh té - xa hoi noéi chung va giup giai phong sic lao dong
khong chi 1a lao dong chan tay ma con ca lao dong tri 6c cia con nguoi nodi
riéng. Cong nghé thong tin di gop phan dua kha ning tu duy, lap luan va su
sang tao kiéu nhu bo ndo ngudi vao may moc thiét bi dé “thong minh hon”. Dé
thuc hién diéu nay, rat nhiéu nha khoa hoc di va dang nghién ctru ca vé 1y
thuyét 1an tng dung, dua ra cac phuong phap, cac quy trinh nham ké thira, mo
phong kha ning ctia con ngudi vao cac thiét bi may moc. Trudc hét, cac nha
khoa hoc d3 phai hinh thirc héa toan hoc cac van dé ngdn ngit va xir Iy ngdn ngir
ma con ngudi van lam. Ngudi di tién phong trong linh vuc nay 1a Lotfi A.

Zadeh, ong da dé xuat khai niém mo tir nhitng khai niém mo ho, khong rd rang.

Cho dén nay, hé mo phan 16p dang luat (FRBCS) 1a mé hinh duoc nhiéu
tac gia quan tdm nghién ctru va st dung trong khai phé dir liéu, tim kiém tri thic
tir dir liéu cho bai toan phan 16p. Thé manh ctia mé hinh nay 1 c6 thé cung cép
dugc cho nguoi dung cudi nhiing tri thirc dang luat dé hiéu , dé sir dung d6i voi
con ngudi nhu 1a nhimg tri thirc ctia ho . Vi viée sir dung tdp mo va logic mo

cac nghién ctru déu tim kiém phuong phap xay dung hé md phan 16p dang luat
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nhim dat hai muc tiéu chinh: th& nhat, hiéu qua phan 10p cia hé cang cao cang
tbt; thir hai, tinh phtic tap ctia hé ddng thoi cang nho cang tét.
M6 hinh xay dung hé luat mo phan 16p dua trén dai ) gia tir duoc dé xuét véi
muc tiéu xay dung hé luat mo dé ung dung phan 16p cho cic mau dir liéu sao
cho hé luét phai c6 hiéu qua phan 16p cao, cang don gian, d& hiéu va tudng minh
d6i voi nguoi dung cang tot.

Tén dé tai duoc lua chon 1a “Phwong phdp trich rit cdc ludt mo phéin
I16p dwa trén dai so gia tiv va ikng dung”. Noi dung cua luan van duoc b cuc
thanh cac phan nhu sau:

Churong 1. Kién thirc co bdan vé hé mo va ldp ludn xdp xi.

Chirong 2. Phwong phdp trich rit ludt mo phén 16p dwa trén dai sé gia tit.

Chuwong 3. Cai dat thwr nghiém va danh gia.
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CHUONG 1:
KIEN THUC CO BAN VE HE MO VA LAP LUAN XAP Xi

1.1. Khai quat vé lap luén xip xi (1ap luin mo)

T ndm 1965 Zadeh dua ra 1y thuyét tip mo, logic mo nhung phai dén
nhiing thap nién cudi cua thé ky XX 1y thuyét tip mo, logic mo méi duge dic
biét quan tdm nghién ctru va tmg dung vao trong 1y thuyét diéu khién, hé thong
va tri tu€ nhan tao. Tap mo va logic mo dua trén cac suy ludn ctiia con nguoi vé
cac thong tin khong day du dé hiéu biét va diéu khién hé thong. Piéu khién mo
chinh 1a mé phong cach xir ly thong tin va diéu khién ciia con ngudi déi voi cac
d6i tuong, do vay diéu khién mo da giai quyét thanh cong rat nhiéu van dé diéu
khién phtrc tap trude diy chua giai quyét duoc.

1.1.1. Pinh nghia tap m&

DPinh nghia 1.1: [4] Cho tap vii tru U véi cic phan tir ky hiéu boi X,
U={x}. Mot tap mo A trén U la tap duogc dac trung bod mot ham i ,(X) ma no lién
két mdi phan tir XEU véi mot sd thuc trong doan [0,1]. Gid tri ham 1a(X) biéu
dién murc d6 thudc cta x trong A. 11,4(X) 1a mot anh xa tirU vao [0,1] va duoc goi
la ham thudc cta tap mo A[1].

Hay A dugc goi 1a tap mo khi va chi khi:

A= {(xpa(¥) XU, pa(x): U= [0,1]} (1)

Trong d6 p,4(x) dugc goi 1a ham thudc cua tap mo A.

Gia tri ham p,(X) cang gan t6i 1 thi mic d6 thudc cua X trong A cang cao.
Tap mo 1a su m& rong cua khai niém tap hop kinh dién. Khi A 14 tap hop kinh

dién thi A c6 thé duoc biéu dién nhu sau
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A={(xua(¥) x €U, py(x): U= {0,1}} ()
Khi d6 ham thudcp 4(X) chi nhén hai gia tri 0 va 1.
1.1.2. S6 mo

Dinh nghia 1.2: [4] Tap md A trén dudng thing sé thuc R 1a mot s6 mo,

néu:
1.A chuan hoéa, tirc 1a c6 diém x’ sao cho p,(x’) = 1.
2. Ung v6i mdi @€ R, tap muc {X: u4(X) = a } 1a doan dong trén R.
3.1,(X) 13 ham lién tuc.

Mot sb dang s6 mo thuong duoc sur dung la s6 mo dang tam giac, hinh
thang va dang ham Gauss.
a. S6 mo dang tam giac dugc xac dinh bdi 3 tham s6. Khi d6 ham thudc

cua sO mo tam giac A(a, b, ¢) cho boi:

(0 néux < a
x—a/b—anéua<x<h

pa(x) = 4 1 néux = b
x—h/c—bnéub= x<c
L0 néux = ¢

A

1

0 a z b C z
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b.S6 mo hinh thang A(a, b, c, d) duoc sac dinh bdi 4 tham s6 va ham

thudc cho boi:

(0 néux < a
x—a/b—anfua<x<bhb
pa(x) =4 1 néub < x < c
x—c/d—cnéuc<x<d
L0 néux = d
A
1
0 z
a b C d

¢.S6 mo dang ham Gauss ¢6 ham thudc cho boi:

(x—c)*
e (z9® néu |x—c| =d,

pa(x) = -
0 néu |x—c|l =d,

Trong d6 d,, 13 s6 duong duoc chon thich hop.

A

v
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Khai niém vé phan hoach mo (fuzzy partition) cling 1a mot trong khai

niém quan trong trong viéc tiép can giai quyét bai toan phan 16p.
1.1.3. Pinh nghia phan hoach m&

Theo [4] Cho p diém cb dinh m;<m,<...<m, trong tap U = [a, b]=R. Khi
do tap gom p tap mO Ay, Ay, ..., Ap(VOi fa,, Kay, -, Hay, 12 cic ham thude twong
mg) dinh nghia trén U duoc goi 1a mot phan hoach md cua U néu céc didu kién
sau thoa man, Yk=1,...,p:

1) pa,(mg) =1 (my duoce goi la mot diém trong nhan ctia A));

2) Néu X& [My.1, Ms1], fa,= O (trong d6 Mo = My = & va Mpsy = M, =b);

3) Ha,(X) lién tuc

4) pa,(X) don diéu tang trén [my.q, M] va don diéu gidm trén [my, Mi1];

5) Vxe U, 3k, sao cho 4, (x) >0 (tat ca moi diém trong U déu thudc mot

16p ctia phan hoach nay vai o thudc nao do khac 0)
1.1.4 Cac phép tinh trén tap mo Zadeh
1.1.4.1 Cac phép todn tip hop:
Cho A, B 14 2 tdp mo trén cung tap nén U:
Phép giao (Intersection):
Phép giao cua tap A va B 1a tap md C dugce dinh nghia nhu sau:
C=ANB={( pc()Ix €U, puc(x) = min{p,(x), ps(x)}}
Vi du:
Cho U= {1, 2, 3,4, 5} va hai tdp md A, B nhu sau:

A ={(1,0), (2,1), (3,0.6), (4,0.3), (5,0.2)}
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B ={(1,0), (2,0.5), (3,0.7), (4,0.2), (5,0.4)}
Khido: C=An B ={(1,0), (2,0.5), (3,0.6), (4,0.2), (5,0.2)}
Phép hop (Union):
Hop cua hai tap mo A va B 1a tap mo C dugce dinh nghia nhu sau:
C=AUB = {{(x, O x € U, uc(x) = max{pa(x), t5(X)}}
Vi du:
ChoU={1, 2, 3,4, 5} va hai tap mo A, B nhu sau:
A={(1,0), (2,1), (3,0.6), (4,0.3), (5,0.2)}
B ={(1,0), (2,0.5), (3,0.7), (4,0.2), (5,0.4)}
Khido: C=A u B ={(1,0), (2,1), (3,0.7), (4,0.3), (5,0.4)}
Phép bu (Complement):
Bu cua hai tdp mo A duoc dinh nghia nhu sau:
A = {(X, pae()) X € U, pye(x) =1 - 1,(x)}
Luuy:
1/ AUA®=U
2/ AnA®+ 0
3/ (A9 = A
1.1.4.2 Phép phu dinh:

Phu dinh (negation) 1a mét trong nhitng phép toan logic co ban. Dé suy
rong chiing ta can tdi toan tir v(Not P) xac dinh gia tri chan 1y ctia Not P dbi véi

ménh dé P.
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Pinh nghia: Him n: [0, 1] — [0, 1] khong ting thoa min cac diéu kién
n(0) =1, n(1) =0 goi 1a ham phu dinh.

Ham n 13 phép phu dinh manh, néu n giam chit va n(n(x)) = x véi mdi x
Vidu: n(x) =1-x, n(x)=1-x*
1.1.4.3 Phép hgi:

Phép hoi (van quen goi la phép AND — conjunction) la mot trong nhiing

phép toan co ban nhat. N6 ciing 1a co s& dé dinh nghia phép giao ctia hai tap mo.

Dinh nghia 1.3: [4] Ham T: [0, 1] x[0, 1] — [0, 1] 1a mdt phép hoi hay t —

chuan (chuan tam giac hay t- norm) néu thoa man cac diéu kién sau:

1) T(1,x)=xvoimoi 0 <x<1

2) T c6 tinh giao hoan, tirc 1a T(x, y) = T(y, X) voimoi 0<X,y<1

3) T khong giam theo nghia T(x, y) < T(u,v) v6i moi x< U, y <V

4) T c6 tinh két hop : T(x, T(y, z)) = T(T(x, y), z) véimoi 0<x,y<1

Vi du vé mét sb t — chuéan
TX, y)=min(X,y); T (X, ¥)=Xy; T(X,y) = max(x+y -1, 0)

1.1.4.4 Phép tuyén:

Gidng nhu phép hoi, phép tuyén hay toan tir logic OR thong thudng can

thoa man cac tinh chat sau:

Pinh nghia 1.4: [4] Ham S : [0, 1]x[0, 1] — [0, 1] goi 13 phép tuyén hay

1a t - 46i chuan (t — conorm) néu thoa man cac tién dé sau:
1) S(0,x) =xvdimoi 0<x<1
2) S c¢o tinh giao hoan: S(x,y) =S(y,x) vé6imoi 0 <x,y<1

3) S khong giam theo nghia s(x,y) <s(u, v) voix < U,y <V
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