Bai giang mon hoc LOGIC MO VA UNG DUNG

PGSTS. Nguyén Van Binh, Khoa CNTT, Hoc Vién NN Viét Nam

M& dau

Trong cudc séng, con ngudi truyén théng tin cho nhau chl yéu bang ngdn ngi tuw nhién.
Mac du ngdn nglr t nhién thuong da nghfa, khéng chinh xac, va khong day dd, nhiwng n6 van la
phuong tién truyén thong tin manh mé vathéng dung nhat gitta con ngudi véi nhau. Vgt qua tat
ca céac han ché do6 cla ngdn ngl ty nhién (thi€u chinh xac, khéng rd rang — vaguenees), con
ngudi thwong hiéu ding va it khi hiéu sai nhitng diéu ma nguoi khac mudn néi véi minh. Day la
diéu maméy méc ndi chung va mdy tinh néi riéng khong thé thuc hién dugc mot cach hoan hao.
Tham vong cuia cac nha toan hoc, logic hoc va cong nghé thdng tin Ia mudn xay dwng cho may
moc kha ndng suy dién vaxi Iy thong tin, tikc 1 co kha nang hoat dong nhw bd 6c clia con ngudi
dé chlng c6 thé nhan nhitng ménh Iénh clia con nguoi thong qua ngdn ngl tw nhién va thuc thi
nhitng nhiém vu dé. Nhu vay, van dé dat ra & day lalam thé nao dé may tinh c6 thé hiéu vaxi ly
duoc nhitng tri thirc dién dat bang ngdn ngi tv nhién. DE dat dwoc diu nay, tredc hét ngudi ta
can phai xay dung mot ly thuyét logic toan cho phép mb t& chinh xac y nghia cla cac ménh dé
khéng r6 rang, da nghia.

Logic todn hoc co dién nghién clru cac phép suy luan vai cac ménh dé cé giatri chan ly
(dung/sai) ré rang. Chéng han ta c6 cac ménh d@ trong logic cd dién:

* p: ‘hdm nay troi mua’ , giatri chan ly cla p 1a“T’(dung) hay ‘F’ (sai) lacd thé xac dinh
duoc.

» ¢ *hdm nay Trung nghi hoc’,s8 c6 giatri chan ly duy nhat [aT hodc F

= ‘tudicla Trung la 22’ ...

V6i nhitng ménh d@ trén, logic c6 dién co thé 4p dung céc quy téc suy dién, ching han quy tac
modus ponens :

“’néu p — q dang va p dung thi g dang™’

do d6 néu c6 luat ‘troi mua thi SV nghi hoc’ thi néu c6 p : *hdm nay tréi mua’ la dang thi s suy
raq: ‘hém nay Trung nghi hoc’ la ding.

Tuy nhién trong thyc té, c6 nhiéu ménh dé chira nhitng théng tin khdng ré rang, khdng chinh
xéc, chéng han ta thuong gap nhitng ménh d@ :

= p’:‘Alanguoilap trinh giéi’

» ' :‘luongcla A la cao’

= r’:‘Aco6cam tinhvoi B’
Nhirng ménh dé 'Erén day chtra nhitng thdng tin khéng chinh xac va khong day du (goi la céac
thong tin mo), chang han: nhu thé nao lalap trinh gidi, cho nén khong thé cd gia tri chan |y clia

p’, hay lvong clia A cao la bao nhiéu, A cam tinh v&i B dén mirc nao ? Tat ca nhirng ménh dé
trén déu khong thé co gia tri chan ly (dang/sai) ré rang (goi la cac ménh dé ‘mo’). Ching ta
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cling khéng thé &p dung quy tdc modus ponens ciia logic c¢6 dién v&i cac ménh dé ‘mo’ trén day,
dé suy ra‘A co lvong cao’ la ddng, du rang co luat : ‘ngudi lap trinh gidi thi ¢ lvong cao’.

DEé may tinh cé thé hiéu duoc cac tri thirc dién dat bang ngdn ngi tw nhién chtra dung nhiing
thong tin ‘mo’, ngudi ta can phai xay dung mot ly thuyét logic méi, cho phép mé ta chinh xac y
nghia clia cac ménh dé c6 chira cac thong tin khdng rd rang, da nghia.

Vao nam 1965, Giao su Lotfi Zadeh - trwdng khoa dién tir thudc trwong dai hoc
California, mdt nha toan hoc va logic hoc nguoi Ha Lan, da xay dyng thanh cong ly thuyét tap
mo va hé thdng logic mo. Phat minh nay clia Zadeh da cho phép con nguoi co thé lvong hda gia
tri cdc ménh dé mo, nho do truyén dat mot s6 thdng tin cho may moc qua ngbn ngl tw nhién, va
chiing c6 thé “hiéu” kha chinh xac ndi dung cla nhitng théng tin d6. Day la mot budc tién co
tinh dot pha trong viéc phién dich hay lvgng héa nhitng ménh dé clia ngdn ngl tw nhién, cé chira
nhitng thdng tin khéng chinh xac va khdng day du, (cac thdng tin “mo™) sang cac ngdn ngi hinh
thiec, ngbn ngl 1ap trinh.
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Chuong |
LY THUYET TAP MO

1.1 BO TUC CAC KIEN THUC VE TAP HOP

DE nghién clru cac tap hop mo (FUZZY SET) valogic mo (FUZZY LOGIC) trudc hét ta
nhac lai cac kién thirc co ban vé ly thuyét tap hop c6 dién (CRISP SET), cac anh xa va cac quan
hé trén céac tap hop. Day la nhitng kién thirc nén tang cla toan hoc, hau hét nhitng kién thirc nay
sinh vién nganh Tin hoc da dwoc hoc tap trong cac nam dau clia bac dai hoc, tuy nhién, sinh vién
can 6n lai va chac chan rang minh d&a nam rét virng nhirng kién thitc nay trudc khi bat dau mon
hoc Logic mo va tng dung.

1.1.1 MO6tatap hop

= M6t tap hop duoc mo ta 1a mot nhom céc déi twong khong co su 13p lai. Mai d6i tuong
clia tap hop duoc goi lamét phan ti clia tap hop do.
Céc chir cai in hoa (c6 thé kém theo chi s6): A, B, C,..hay A, Ay, As... thuong dwoc ding dé dat
tén cho tap hop. Céc chi¥ céi in thuong (c6 thé kem theo chi sd): a, b, c,..hay aj, a, as... thuong
duwoc dung dé chi cac phan ti cla tap hop.

= Néu s6 phan t&r cta tap hop la hitu han va khdng quéa 16n ta co thé dic ta tap hop bang
cach liét ké tat ca cac phan tlr clia né gitra hai ddu ngodac {...}, cac phan t& trong tap hop
dwoc viét cach nhau bdi dau phay “, “ va khdng quan tam dén thiv tv cac phan ti trong
mot tap hop.
Né&u phan tr x [a thudc tp hop A, ta viét x T A (doc: x thudc A), néu tréi lai, ta viét x T A. (doc x
khéng thudc A).

= Hai tap hop bang nhau 1a hai tap hop c6 chita cac phan t& nhu nhau.
Chéng han: Taphop A = {1, 2, 3, 4, 5} labéng tap hop B, voi B = {2, 1, 4, 3, 5}, taviét A = B.
Thi du 1.1 Goi D latap hop cac ngady trong tuan, khi do ta cé thé cho D bang cach liét ké cac
phan tl ctia n6:
D ={Mon, Tues, Wed, Thurs, Fri, Sat, Sun}
Taco Mon e D, Fri € D, nhung September ¢ D.
Ngoai ra, tap hop: {Sat, Tues, Wed, Mon, Thurs, Fri, Sun} cfing bang tap hop D.

NéEu mot tap hop chira mot s6 kha 1én cac phan ti, hodc lavé han cac phan tlr, nguoi ta ¢ thé
khong liét ké tat ca cac phan ti clia tap hop, ma dung cach dac ta tap hgp theo mot s6 tinh chat
dac trung cla cac phan tir ctia no.
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Thidul2  CAdthé cho mot sd tap hop nhu sau :
al. D = {x | x lamot ngay trong tuan }, D latap cac ngay clia mot tuan €,
bl.C={z|z=a+ib, vbia b e R,i?=-1}, Clatap hop sb phic,
c/. X ={x|x>5}, X latap cac sb thuyc co gia tri Ién hon 5.
= Tanoi tap hop A latap hop con cla tap hop B vaky hiéu laA < B, néu moi phan t& clia
A ciing la phan t& clia B.
Tan6i tap hop A latap hop con thic sw ctia tap hgp B vaky hiéu laA < B, néu A latap hop con

clia B, vaB c0 it nhat mot phan t&r khong thuoc A. Néu A c6 du chi mot phan tr ma khodng phai
laphan tr ctia B thi A khdng phai latap hop con cla tap hop B.

NEéu A c B thi tandi A bi chira trong B, hay B chira A.
Néu A — B thitandi A bi chira thwe sy trong B, hay B thuc su chira A.

= Hai tap hop A vaB goi labang nhau khi vachi khi A c BvaB c A, vaviét A =B.
Phuong phap ching minh hai tap hgp bang nhau

PE chirng minh 2 tap bang nhau, A = B, ta s& chirng minh hai bao ham thitc A = B vaB c A.
Pé chitng minh A — B ta can chi ra rang: v&i phan tir bat ky x € A thi cling c6 x € B, v6i bao
ham thirc nguoc lai B < A cling chitng minh twong tw. (xem thi du 1.5)

= MOt tredng hop dac biét cia tap hop 1a “tap hop rong”, tap hop nay khdng chira bat ky
phan tir nao, va duoc ky hiéu la@, hay { }. Tap hop rong dwoc xem nhw tap con clia moi
tap hop.

= Tap hop tét ca cac tap hop con clia tap hop A (k€ ca chinh tap A vatap rong) goi latap
hop lily thira ctia A, ky hiéu 2, tap hop nady ciing dwoc ky hiéu 1a P(A).

» Luyc lugng cla tap hop A lasd phan tir clia A. Ky hiéu lvgng cua tap hop A la] A |.
R6 rang taco | 2= 2 1AL,
Thi du 1.3. Mot s6 két qua so sanh céc tap hop :
a.{1,2,3 4c{2 14,5 3}
bl.{1,2, 34,5 =(51,2, 3,4}
c/. Cho A ={1, 2, 3}thi tap hop lly thira clia A la
2'={@,{1.{2.{31.{1.2.{1,3,{23,{1,2 3}
Taco| 2| =2A1=2°=8phantt

Trong chuyén d& nay, tir nay vé sau, dé cho ngan gon, ta dung tir “tap” dé thay cho “tap hop”.

1.1.2 Cac phép toan trén tap hop

Céc tap hop duoc xét 6 day dugc xem nhu la cac tap con ctia mét tap vii tru X nao do. Cac phép
toan xac dinh trén tap hop la

a. Phan bui clia tap hop A trong X, ky hiéu A, latap cac phan ti clia X makhong thudc A.
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A={xeX |xgA}

b. Hop cia AvaB, ky hiéu A U B, latap cac phan tir thudc it nhat mot trong hai tap A , B.
A UB={x]|x e Ahoac x € B}

c. Giaocta AvaB, ky hiéu A n B, latap hop cac phan tir dong thoi thudc ca A vaB.
ANnB={x|xeAvax e B}

d. Hiéucta AvaB, ky hiéu A\ B (hodc A — B), latap cac phan tr thuéc A makhong thuéc B
A\B={x|x € Avax ¢ B}

Mot s6 tinh chat clia cac phép toan trén tap hop:
Cho A, B, C lacéac tap con cla tap vi tru X, cé thé chirng minh dugc céac tinh chét sau:

= MO0t s6 tinh chat vé phan bu (pht dinh):

A=A X=0: @ =X

=  Giao hoan:
AuB=BUA
ANnB=BnNnA
= KEét hop:
AuB)uC=AuBUCQC)
AnB)nC=An(BNC)
= Phanbd

AuBNC=(AuB)n(AuC)
AnBuUC=(AnB)UANC)

= Pai ngau (cong thirc Demorgan):
AUB=ANB 1)
ANnB=AUB 2
* Luc lwgng cua hai tap hop:

|Al+]B|=IAUB|+|ANB]

1.1.3 Tich Decac cla cac tap hop
Tich Decac (Descartes Product) cla hai tap A va B la mot phép ghép hai tap dé duoc tap hop
moi, ky hiéu A x B:
AxB={(ab)|lace A, beB}
Dé thdy rang luc lvong ca tich Decac Ax B la |AxB|=]A|.|B|
C6 thé mé rong tich Decac cho nhiéu tap hop:
ArxAxx ... xApn={(ag, &, ...,an) |aecA,i=12 ..n}.

C6 thé dung ky hiéu Iy thira dé chi tich Decac clia cing mdt tap hop:
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A¥=A xA x...xA (klan)

Thidu 1.4: ChoR latap s6 thuc, biéu dién cac diém trén dudng thang, khi do:
R?={(x,y) |x € R, y € R}biéu dién cac diém trén mét phing,
R*={(x,y,2)|x € R,y € R, z € R}biéu dién c4c diém trong khdng gian,

Thi du 1.5: Chting minh cong thirc Demorgan thir nhit: AUB= ANB

Tacan chirng minh hai bao ham thirc : AUB< AnB VAANB< AUB.
= Ching minh AUBc ANB (a):
Gia siv x & phan tir bat ky ma x € AUB, khi d6 x ¢A U B, suy rax ¢ A vaxe B, vay x
e AN B. Bao ham thiic (a) duoc chiing minh.
= Vi bao hamthiic AnB < AU B (b) taciing chirng minh tuong tu.
Tir (a) va (b) suy ra AUB= ANB.

Céc ban sinh vién ty chirng minh cong thi'c Demorgan thv hai nhw 1a mot bai tap.

1.1.4 Quan hé trén cac tap hop

Trong nhiéu van dg, ta can xem xét dén mot moi quan hé nao do gilra cac phan tir clia cac
tap hop. Truong hop don gidn nhat laxem xét quan hé gitta hai phan t&r cla mét tap hop. Nhitng
cap phan t& nhr vay tao nén mot tap con culia tich Decac X x X, va duoc goi lamét quan hé hai
ngdi trén tap hop X.

Ta c6 dinh nghfa hinh thtrc cho mét quan hé R trén tap X nhw sau:

Binh nghia 1.1.

Mot quan hé hai ngdi R (hay don gidn la quan hé R) trén mot tap hitu han cac phan ti X, 1a mot
tap con cua tich Decac X X, ky hiéu 1a R(X).

Néu hai phan tira, b T X c6 quan hé véi nhau theo quan hé R thi taviét aRb hay (a, b) T R(X).
Chung ta quan tam dén cac tinh chat sau clia mot quan hé hai ngdi R trén tap X:

» Phan xa: Quan hé R c6 tinh phan xa néu: aRa," al X
=  DGi xing: Quan hé R c6 tinh ddi x(rng néu: aRb b bRa
= Bic cau: Quan hé R ¢6 tinh bac cau néu: (aRb va bRc) b aRc

M&i moét quan hé cé thé c6 mot s6 hoic tat cd ba tinh chat trén. Mot quan hé s& duoc goi la quan
hé phan xa, quan hé ddi xtrng hodc quan hé bac cau khi né cé tinh chat twong (rng.

Thidu 1.6. Xéttap X ={1, 2, 3, 4}.

Taxac dinh cac quan hé :

al. Ta xac dinh m&i quan hé L gitta cac phan t&r clla X nhu sau: véi a, b € X, tanéi acd quan
hé L véi b, néu anhd hon b. Vay quan hé L trén X dwgc xac dinh bdi tap hop:
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L(X)={(1.2), (1, 3).(1,4).(2,3),(2.4), 3,4 }

b/. Ta xac dinh méi quan hé D gilra cac phan t& clia X nhu sau: véi a, b € X, tanéi aco
quan hé D v6i b, néu a chia hét cho b. Vay quan hé D trén X duoc xac dinh bai tap:

D(X)={(2,1), (3, 1), (4 1),(4,2),(1 1), (22,3 3) (4 4}

Dé thdy rdng L laquan hé bac cau trén X, nhung khdng phai la d6i x(tng va phan xa, con
D laquan hé phan xa vabac cau trén X, nhung D khong phai la quan hé doi xing.

Nguoi ta quan tam dén mot loai quan hé dac biét, d6 la quan hé twong duong.

Pinh nghia 1.2.
Mot quan hé hai ngdi R trén X dwgc goi la quan hé twong dwong néu R la quan hé phan xa, d6i
xrng va bac cau; tirc 1&: véi moi phantkr a, b, ¢ 1 X thi Rthda céc tinh chét:

= aRa," al X (Tinh phan xa)

= aRb P bRa (Tinh ddi xing)

= (aRbvabRc) P aRc (Tinh bac cau)
NEéu R laquan hé twong dwong trén X thi moi cap phan ti thudc R(X) dwoc goi la twong dwong
vOi nhau (theo quan hé R).
Thidu 1.7. Xéttap mso tv nhién: M = {1, 2, ... m}, véi moi cap sé a vab thudc M, ta néi a
dong du véi b modulo k, néu amod k =bmodk, (0<k<m),vaky hiéu la

a~b (mod k).

Dé thy rang néu a~b (mod k) thi a— b lamat bdi s6 clia k.

Co thé thdy rang quan hé a~b (mod k) théa man ca ba tinh chét phan xa, d6i xing va bac cau,
vay day lamdt quan hé twong duong.

Chéng han, véim =5,k =2. Taco M = {1, 2, 3,4, 5}, Xé quan hé¢ R trén M 1& quan hé
a~b(mod 2). Khi d6 céc s6 a, b thoéa quan hé R lanhirng cdp s6 khi chia cho 2 thi ¢ cling s6 du.
R(M) ={(1,3), (1,5),(2,4),(3,5), (3, 1), (5 1), (4 2, (53), (1, 1) (2,2, (3,3, (44), (5 5)}
R rang R thoa ca 3 tinh chat phan xa, d6i xing va bac cau, vay R la quan hé tvong dwong.

» Phan hoach cla tap hop: M6t quan hé twong duong cé thé xac dinh mot cach chiatap X
thanh cac tap con roi nhau goi la mdt phan hoach clia tap X. Cu thé, ta ¢é dinh nghta sau:

Binh nghia 1.3.

Phan hoach ctia tap hop X latap P cac tap conclia X: P = {X1, X, ...Xk }, trong d6 Xi | X,
i=1,2 .., ki XiEXE...EXe=X, XCX =/AEVGiil].

Mét quan hé tvong duong R trén tap hgp X sé chiatdp X thanh céc |6p twong dwong, sao cho hai
phan tt thuéc cung mot I6p la twong duong véi nhau (theo quan hé R). Mot phan tir a clia tap X
phai thudc vé dang mot I6p twong duong nao do, chira tat ca nhirng phan tir twong dwong Véi a,
ky hiéu 16p nay la C(a,R). Nhu vay cac I6p twong dwong la cac tap con roi nhau cla X, va phi
kin tap X.

Do d6, mot quan hé twong dwong R trén mot tap hop sé xac dinh mét phan hoach trén tap hop
do, va nguoc lai, mot phan hoach bat ky trén mot tap hop sé twong (*ng voi mot quan hé tuong
duwong trén tap hop do.
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Tré lai thi du 1.6, ching han, vé6im =5, k =2, tacd M = {1, 2, 3, 4, 5}, tagoi R la quan hé
twong duong a~b (mod 2) trén M, thi R & chia tap M thanh hai |6p twong dwong la tap cac phan
tlr khi chia cho 2 sé c6 cung sb du :

C(1,R ={1,35}

C2 R ={2 4
RoranglaC(1, R) u C(2, R) =M, va C(1, R) n C(2, R) = & nén cac I6p tvong duong trén lam
thanh mdt phan hoach cla tap M, chia M thanh tap con cac s6 & vatap con cac sé chan trong M..

» Quan hé thir ty: DAi khi, ta con chi y dén mét tinh chat khac clia cac quan hé, do latinh
phan déi xt(rng. Quan hé R c6 tinh phan déi x(rng néu: (aRb va bRa)P (a = b). Ta c6 dinh nghfa:
Binh nghia 1.4.

Quan hé R trén tap X dugc goi la quan hé thir tw néu n6 6 ba tinh chét: phan xa, phan  d6i
xtng va bac cau.

Thidu 1.8. Tréntap X ={1, 2, 3, 4}xét quan hé R: v&i moi cap s6 a vab thudc X, ta n6i aRb
néu a<h.

Taco R(X) ={(1,2), (1, 3), (1,4),(2,3),(2,4), (3,4, (1, 1) (2, 2), (3, 3), (4, 4)}
Dé thdy rang R lamat quan hé thi tw trén tap X.

= Bao dong cla mdt quan hé. Cho quan hé R trén tap hop X, gia st P la mot tap cac tinh
chét nao dé cuia cac quan hé (chang han tinh chat phan xa, d6i xiing hay bac cau...).
Binh nghia 1.5.
Bao dong P (P-closure) clia quan hé R tréntap X, 1a mot quan hé nho nhét chira titcad  cac
cap clia R, va nhirtng cap duoc suy dan ra tir cac tinh chat trong P.
Taxét hai loai bao déng sau cta quan hé R.

= Bao dong bac cau (bao dong truyén ng) clia R, ky hiéu R dwoc xac dinh nhu sau:

- Néu (a, b) € Rthi (g, b) cling thugc R™.

- Néu(a,b) e R"va(b,c) e Rthi(a c) e R".

= Bao dong phan xa va béc cau clia R ky hiéu R dwoc xac dinh nhu sau:

R =R'uU{(aa)|VaeX}

Thidu1.9. Choquanhé R={(1,2), (2, 2), (2, 3), (3, 4)}tréntap X ={1, 2, 3, 4},
Tact: R" ={(1,2),(2 2), (2, 3), (3, 4),(1,3), (2,4, (1, 4}
Taco: R ={(1,2), (2 2), (2 3), (3 4), (1, 3), (2 4), (1 4), (1, 1), (2 2), (3 3), (4, 4}

1.1.5 Anh xa trén cac tap hop

Gilia cac tap hop c6 thé cd su twong (ng gitra mot (nhiéu) phan ti ctia mot (nhiéu) tap hop nay
v@i cac phan ti cla (cac) tap hop khac, khi dé ta c6 mot anh xa gilta cac tap hop d6. Truong hop
don gidn nhat, ta cé dinh nghia sau :
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Binh nghia 1.6

Cho hai tp hgp A va B, néu c6 mdt quy tic f cho tvong (rng moi phan tir xI A v&i mdt phan t
duy nhatyT Bthi tandi cd mdt anh xaf tir A vao B, vaky hiéu 1a:

f:A® B

= Phan tlr y € B ma tuong (ng véi phan tir x € A duoc goi la anh clia x qua anh xa f,
thuong dugc ky hiéu lay = f(x).

= Téap tat ca nhitng giatri y e B laanh clia x nao dé trong A, goi laanh clia A qua anh xa f,
duoc ky hiéu va xac dinh nhuv sau:

f(A) = {yl B|coxl Adéy=1(x)}

T dinh nghfa anh xa trén day, chl y rang anhh xa f phai théa man hai tinh chét:

(i) Moi phantlr x € A déu c6 twong rng v&i mot phan ttry € B. Tap A con dugc goi lamién
xac dinh cla anh xa f. (khdng thé c6 phan tir nao clia A khong co twong (rng vao B)

(i) CA thé c6 hai phan tlr khac nhau clia A cling twong (ing v&i mot phan ti clia B, nhung
mot phan tlr clia A thi khdng thé twong (ng véi hai phan tl khac nhau ctia B.

NEu vi pham mot trong 2 tinh chét trén thi phép tvong ing f khong phai lamdt anh xa.

Binh nghia 1.7

Cho anh xa f tlr A vao B, khi d6:

al. Anhxaf: A® Bdugc goi la don anh néu anh clia cac phan tir khac nhau la khac nhau.
NGi cach khac: anh xa f goi 1a don anh néu vai moi X1, Xal A, M X1 = Xo, thi f(X1) = f( X2)
b/. Anhxaf: A® B dugc goi latoan anh néu f(A) = B.

NGi cach khéc: anh xa f goi 1a toan anh néu véi bat ky yi B, co it nhat mot phan tir xI A tuong
tng vaiy, tc lacox1 Asaocho y= f(X).

c/. Anhxaf: A® B goi la song anh néu f vira 1a don anh vira la toan anh.

Chay:

1. Néuf: A® B lamdt anh xa song anh, thi ton tai anh xa nguoc tr B vao A, ky hiéu f 1 B A,
(rng mdi phan tr yI B voi modt phan tir xI Amay = f(x).

Anh xa nguoc f 1 B® A cling lamét song anh va chi anh xa song anh méi cé anh xa nguoc

2. Anh xa don &nh con dwoc goi la *anh xa 1 — 1”; anh xa toan anh con goi 1a “anh xa 1én’ va anh
Xa song anh con goi laanh xa ‘1 -1’ va ‘lén’.

3.Anhxa f: A® B cling dwoc goi lamdt ham tir A vao B. Khi cactap A, B lacéc tap con cla
tap sb thuc R, thi cac anh xa duoc goi lacac ham sb.
Thi du 1.10.

al. Goi A latap cac sinh vién trong 1 16p, B = {0, 1, 2, ..., 100}, phép twong tng f tng moi sinh
vién vai 1 gia tri trong B la diém thi mon tiéng Anh cua sinh vién dé (thang diém 100, khong c6
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diém 18). RA rang f 1a mot anh xa tir A vao B, vi v&i moi sinh vién déu c6 diém (thdéa man tinh
chét (i), vamét sinh vién chi c6 mot diém duy nhét (thda man tinh chét (ii) clia anh xa).

b/. Phép twong (ng nguoc lai tir B vao A khoéng phai la anh xa, vi cd thé véi mot giatri trong B
g v&i nhiéu sinh vién cung nhan gia tri do la diém (pha vd tinh chat (ii) clia &nh xa. Ngoai ra,
6 thé co6 nhirng gia tri clia B khong ¢ sinh vién nao ¢ diém nhuw vay (phéa v tinh chét (i) cla
anh xa). Phép twong (ing pha v& it nhat mot trong hai tinh chét trén thi khdng phai 1a anh xa.

c/. Néu goi C latap cac ma sinh vién clia 16p, thi twong (ng g moi sinhh vién véi ma SV cla
minh s& la mdt &nh xa vira co tinh don anh, vira cd tinh toan anh, vay g la mdt anh xa song &nh tir
A vdo C. Taco &nh xa nguoc tlr tp ma sinh vién C vao tap sinh vien A: g™ C® A. Ré rang
anh xa g * cling 12 mdt song anh.

Cé&c ban sinh vién co thé tim thém céc thi du vé cac loai anh xa.

1.2 CAC KHAI NIEM CO SO CUA TAP MO

1.2.1. Khéi niém tap hgp mo

Khé niém “Tap hop my’ (Fuzzy Set) lamé rong ctia khéi niém tap hop c6 dién, nham dap
trng nhu cau biéu dién nhitng tri thiec khong chinh xac. Trong 1y thuyét tap hop c6 dién (Crisp
set), quan hé thanh vién clia cac phan ti doi véi mot tap hop duoc danh gia theo kiéu nhi phan
mdt cach ré rang : moi phan tlr u clia vii tru tham chiéu U 1a chic chan thudc tap A hodc chac
chan khong thudc tap A. Nhu vay, dé xem mot phan tr c6 |alathanh vién clia tap A hay khong,
ta gan cho phan t& do6 gia tri 1 néu phan tir dé chac chén thudc A, vagiatri 0 néu n6 khdng thudc
Ve tap hop A, tlrc la ta cd thé xay dwng mot ham thanh vién (hay ham thudc) dé danh gia mot
phan ttr cé thudc tap A hay khéng :
lifueA
Oif ugA

RG rang, ham thudc pa S8 xac dinh tap con co dién A tréntap vi tru U. voi pa chi nhan gia tri
trong tap hop{0,1}.

VUEU,W]A(U)={

Nguoc lai, ly thuyét tap mo cho phép danh gid nhiéu méc dd khac nhau vé kha nang mot phan to
c6 thé thudc vé mot tap hop. Ta cling ding mot ham thanh vién (ham thudc) dé xac dinh cac
mtrc dd mamot phan tir u thude vé tap A :VueU,0<m,(u) <1.

Chéng han, xét vii tru tham chiéu & c&c nhan vién trong 1 c6ng ty, goi A latap ‘nhitng ngudi co
mirc lwong tlr 6 triéu dén 8 triéu dong, thi A la 1 “tap rd’, gdm tat ca nhirng nguoi c6 mirc lvong
S, ma 6000000 < S < 8000000. Rd rang ai c6 lveng 5.990.000d hay 8.010.000d la khéng thudc
tap A.

NEu ta coi mirc lvong tir 6.000.000 tré 1én la mic ‘thu nhap cao’, thi ca nhitng ngudi c6 mic
lvong thdp hon 6.000.000 vai chuc ngan dén vai tram ngan dong van c6 thé dugc xem la thudc
tap hop ‘nhitng nguoi cd thu nhap cao’. Tap A & trén latap hop theo nghta c6 dién (tap rd), con
tap B : ‘nhitng ngudi cd thu nhap cao’ latap mo, moi phan tir cdia vi tru tham chiéu déu duoc
gan mot gia tri chi mic do thudc tp md ndy, chdng han mot nhan vién ¢ mic lvong 6.800.000
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c6 do thudc vao tap B nay labang 1 (chac chén la ngudi co thu nhap cao), nhung mot ngudi cé
mirc lvong 2.000.000 thi ¢c6 thé coi la thanh vién clia tap nay véi do thudc rat thap, do thudc sé
tang dan véi nhitng ngudi c6 mic lvong cang cao. Nhitng ngudi cé thu nhap dudi 1.000.000 d
thi chdc chin khéng thé thudc tap B (mtkc do lathanh vién déi véi tap B labang 0).

Tacd dinh nghta hinh thiic cho mot tap con mo trén mot vii tru tham chiéu nhu sau :

Binh nghia 1.8.

Cho U la mdt v tru tham chiéu, tap con md A trén U dugc xac dinh bdi ham thudc pa, gan cho
mOi phan t& u clia U, modt gia tri pa(u), vai 0 < pa(u) <1, dé chi mirc d6 ma phan tir u thudc vé
tap mo A. Néi cach khac, tap con mo A trén U duoc xac dinh béi anh xa :

pa:U® [0, 1]
Tap con md A trén U xéc dinh béi ham thudc pa : U — [0, 1] ¢6 thé dwoc biéu dién nhu sau :
= V6i U latap roi rac cac gia tri, U = {uy, Uy, ...,un} tap mo A trén U dwoc biéu dién:
A ={ pa(ur)/ug, pa(u2)/uy,..., pa(un)un| Ui e U,i=1,2,...,n}
= V6i U lamién khdng dém duoc, tap mo A trén U duoc biéu dién bang ky phap:

A= ju m, (u)/u

Ky phép trong céch biéu dién thir hai ndy khong lién quan gi dén tich phan, chi c6 nghia rang véi
moi phan t& u clla mién vi tru U (U la mién lién tuc hodc khong dém dwoc) déu duoc gan voi
mot dd thudce clia u vao tap mo A.

NEéu ham pa(u) cho két qua 0 d6i voi phan tr u € U thi phan tlr d6 khong cé trong tap da cho, két
qua 1 thi phan t&r d6 hoan toan thudc tap dacho. Cac giatri trong khodng mé tir 0 dén 1 dac
treng cho céac phan tr mo, tlrc la mic do lathanh vién cla phan t&r d6 doi voi tap hop da cho.
Truong hop dac biét, néu ham pa(u) chi 18y gia tri bang 0 hay 1, tirc lapa : U — {0, 1}, thi tap
con mo A lamot tap con ¢ dién ctia U. Nhuw vay, tap con cd dién (tap rd) la mot truong hop
riéng clia tap con mo.

Thi du 1.11. Xét tap U gbm 8 cén hd dugc ky hiéu 1a uy, Uy, Us, Us, Us, Us, Uz VA Ug, MOi can hd
c6 sd phong tvong tng 1a 1, 2,...,8 phong. Goi A latap hop gobm céc can hd “rong”, B latap
hop gdm céac can ho “thich hop cho 4 ngudi”. Ta xay dung ham thudc cho cac tap mo A va B
nhu sau:

Ma : Ha(us) = 0.4; pa(us) = 0.5; pa(us) = 0.6; pa(us) = 0.8; pa(uz) = 0.9; pa(ug) = 1.0
Ug : Me(us) = 0.4; ps(us) = 1.0; ps(us) = 0.7; pa(ue) = 0.5,
d6i voi cac phan tir khac, céac gia tri ctia ham thudc 1a béng 0.
Nhu vay c6 thé biéu dién cac tap mo trén nhu sau:
A ={0.4/uz; 0.5/ug4; 0.6/us; 0.8/ug; 0.9/u7; 1.0/ug}
B ={0.4/us; 1.0/ug; 0.7/us; 0.5/ug} .

NEu goi C latap céac can hd c6 s6 phong khéng qua 4 thi ré rang C = {us, Uy, Us, Ug}la mot tap
con cd dién (tap r6) ctia U, Tuy nhién co thé coi C latap con mo trén U véi ham thudc pc nhu
sau:
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Hc(ur) = 1.0; pc(Uz) = 1.0; pc(us) = 1.0; Pe(ua) = 1.0, pc(Us) = Pe(Us ) = He(Ur) = Hc(us) = 0.
Biéu dién C duwdi dang tap con mo trén U:
C={21.0/u;; 1.0/uz ; 1.0/uz ; 1.0/u4}
Thuat nglr “Tap mo” la dugc dich tir “Fuzzy set”, voi muc dich phan biét voi “Tap rd” (Crisp

Set). Thuc ra phai dung thuat ngtr “Tap con mo™ clia mot tap v tru nao d6. Tuy nhién, dé cho
gon ta c6 thé duing “Tap mo™ thay cho “Tap con mo” makhong gay ra sai sét va hiéu lam nao.

1.2.2 Céc dac trwng clia tap mo

Céc dac treng clia mot tdp mo' A trén U, la nhitng thong tin dé mo ta vé cac phan ti lién quan
dén tap m& A, nhitng déc trung nay con chi rd sy khac biét cla tap m& A, so véi nhirng tap con
c0 dién khac ctia U.

Binh nghia 1.9.

Gia do clia tap mo A (Support) la tap cac phan t&r c6 gia tri ham thudc Ién hon 0 trong tap mo
A, duoc ky hiéu va xac dinh nhu sau:

supp(A) = {u| u e U | ua(u) > 0}

Binh nghia 1.10.

Chiéu cao cla tdp mo A (Hight) la gia tri I6n nhat ma ham thudc c6 thé ldy trong tap mo A,
duoc ky hiéu va xac dinh nhu sau:

h(A) = sup{m, (u),ueU}
Chu'y rang néu U latap roi rac thi h(A) = max{m), (u),u €U}

Binh nghia 1.11.

Tap mo A goi la chuan hoa néu chiéu cao ctia nd h(A) =1

Nhu vay tap mo A trén U duoc goi lachudn hoa, néu chac chan co it nhat 1 phan tir cla U lathat
sy thudc A.

Binh nghia 1.12

Hat nhan cla tap mo A (Kernel) |a tap cac phan t c6 gia tri ham thudc bang 1, duoc ky hiéu va
xac dinh nhu sau:

ker(A) = {u|ul U|mu) =1}
Nhu vay, tap md A c6 nhan khéc rong khi va chi khi A l1atap mo chuén hoa.
Binh nghia 1.13.

Luc lugng clia tap mo A dwgc ky hiéu va xac dinh nhu sau:

|Al= > m(u)

ueU
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Chuy rang néu A latap rd thi pa(u) = 1 v&i moi u thude A, tdng trén bang s6 phan ti clia A,
trung vgi dinh nghta luc lvong cla tap hop co dién.
Binh nghia 1.14

o - nhéat cat cla tap md A (hay tap mic a clia A) & tap cac phan tir ¢ gia tri ham thudc 16n hon
ho&c bang a, véi o e [0, 1], dvoc ky hiéu va dinh nghTa nhw sau:

Aq={u]ul U|mu)?2 a}

Chly rang o- nhét cit clia tap mo A la 1 tap “rd”, cac phan tir clia A, hoan toan dwoc xac dinh.

Thidu 1.12. Xéttap m& A trong thi du 1.11:
A ={0.4/uz; 0.5/ug; 0.6/us; 0.8/ug; 0.9/u7; 1.0/ug}
Gia d&, hat nhan, chiéu cao, tap mic a clia tap mo A dugc xac dinh nhu sau:
SUpp(A) = {Us, Us, Us, U, Uz, Us}
ker(A) = ug
h(A) = 1.0
A latap mo chuan hda, do cd h(A) = 1.

Nhét cit mirc oo = 0.5 clia tap md A: Ags = { Us, Us, Us, Uy, Us}; Agg = { Uy, Ug}

1.2.3. S6 me va cac tap con mo 16i

Khi U 1a mot tap s6 thuc R (hodc latap con cla tap R), biéu dién cac gia tri bang s6 nhw chiéu
cao, khoang céch, trong lvong, tubi tac, mic lvong, nhiét do..thi céc tap con mo trén U biéu dién
cac giatri ‘mo’ nhu gan, xa, cao, thap, nang, nhe, tré, gia...Cac tap con mo trén R c6 ham thudc
laham 16i duoc goi la cac tip mo 16i, dac trvng cho cac ‘dai luong mo” trén tap so thuc.

1.2.3.1 Tap mo 16i va s mo

Binh nghia 1.15.

= MOt tAp con mo A trén tap sd thuc R 1a tap mo 16i néu vai moi cap phan tir a, bl R va véi
moi s6 thuc | T [0, 1], ham thudc clia A thda man:

Ha(l @+ (1-1)b) 2 min{pa(@), pa(b)}
= Tap con mo A trén tap s6 thwe duoc goi la mot s6 mo, néu A la tap mo 16i va chuan héa.

Trong chuyén dé nay, chiing ta chli yéu nghién clru cac tap con mo trén vi tru tham chiéu latap
s thuc R. Trong hau hét céac trieong hop, khi vii tru tham chiéu la tap so thuc R, ta ¢ thé dong
nhat khai niém ‘tap con mo” va ‘sé mo’.

Thi du 1.13. Xét tap H céc ngdi nha ‘gan bé bién’tai mot dia phuong, thong thwong ta cé thé
hiéu cach bai bién 50m l1a gan, hay c6 thé cach bai bién dén 200m van la gan, trén 200m thi tinh
chét ‘gan bai bién’ sé it dan di, vatlr 500m trd Ién thi khdng con coi 1a gan béi bién nita. CO thé
biéu dién nhitng tri thirc trén bang mot tap md, néu goi A |a tap khoang cach dén b bién cla
céc ngoi nha ‘gan bai bién’ thi A < latap con mo trén R, véi ham thudc la
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Yue Rm,(u) =

1 if 0<u<200
500—-u

,if 200 < u < 500
0 if u>500

D0 thi clia s6 mo A trong thi du 1.13 nhu sau:

A

HA

200

»

500
Hinh 1.1

Khoang cach (m)

Ham thudc pa trén day la mot ham 16i, tdp m& A xac dinh bdi pa la tip mo 16i, A la tap mo
chuan hda, vay A duoc goi lamot sé mo.

1.2.3.2 Céc kiéu ham thudc cltia tap mo

Kiéu cla tap mo phu thudc vao céc kiéu ham thudc khac nhau. Ba cé nhiéu kiéu ham thudc khac
nhau duoc dé xuat. Dugi day lamot s6 ham thudc tiéu biéu.

1. Tap mo tam giac. Céac tap mo nay xac dinh bdi ham thudc véi 3 tham s6 la can duéi a, can
trén b vagiatri m (&ng vgi dinh tam giac), voi a < m < b. Ham thudc nay dwugc goi la ham thudc

tam giéc, duoc goi 1a d6i xirng néu néu gia tri b —m bang giatri m—a, hay m =

m, (U) =

D0 thi cla cac ham thudc tam giac (khéng ddi xirng va doi xirng) co6 dang:

HA(‘tJ)

h

»
»

0 a m b u

a+b

2

0 ifu<a,oru=b
u-a .
, Ifa<u<m
m-a
b—u’ if m<u<b
b-m
h if u=m,véih<1
Ha(u)
A
h
0 é m

Hinh 1.2 Cac tap mo tam giac.

v
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2. Tap mo hinh thang. Ham thudc cla tdp mo nay goi la ham thudc hinh thang, xac dinh béi
bd 4 gia tria, b, c, d theo cdng thirc sau:

0 ifu<a,or u>d
F, if a<u<b
-a
mA(U): d—u
, ifc<u<d
d-c
h if b<u<c,v6ih<1
D6 thi clia ham thudc hinh thang cé dang sau:
Ha(u)
1
h
0Ol a b c d u

Hinh 1.3. Tap mo hinh thang

3. Tap mo L. Ham thudc clia tap m& nay goi laham thudc L, duoc xac dinh nhu sau:

h ifu<a, véih<1
b-u .
m,(u)=<——, ifa<u<b
(W) =10
0 ifu>b
Do thi clia ham thudc L c6 dang sau:
MA
A
h
0 a b u

Hinh 1.4 Tap m& L
Ham thudc trong thi du 1.13 trén day cé dang ham thuéc L, v&i a = 100, b = 500.

4. Tap mé Gamma tuyén tinh (hay L tréi). Ham thudc cla tap mo nay goi la ham thudc
Gamma tuyén tinh (hay ham thudc ‘L- trai’, cé dang nguoc véi ham thudc L), dugc xac dinh béi
hai tham s6 a va b theo cong thtic sau:
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0 if u<a,
u

-b .
m,(u)=<——, ifa<u<b
(W)=
h ifu=b,v6ih<1
D0 thi clla ham thudc gama tuyén tinh ¢ dang sau:
Ha
A
h
0 a b u

Hinh 1.5 Tap m& Gamma tuyén tinh.

5. Ham thudc Singleton. Bay la ham thudc cho tap A cé ding mot phan ti u = m, cé gia tri 0
tai tdt ca cac diém trong tap v tru, ngoai trir tai diém m ham c6 gia tri 1. Ham thudc Singleton
cla A ky hiéu va xac dinh nhu sau:

G, (U) = 1ifu=m
A7 100f uzsm
D0 thi cla ham Singleton:
SGA(U)
A
i
0 rﬁ/ 'u

Hinh 1.6 Téap mo Singleton.

Trong hau hét cac truong hop ng dung ly thuyét tdp mo thi vi tru tham chiéu latap s6 thuc R
va céc kiéu ctia ham thudc thuvong gap cac dang trén, la nhitng ham 16i tuyén tinh. Trong truong
hop tong quat, ta ¢ ham thudc la cac ham 16i tong quat, co thé tuyén tinh hodc phi tuyén, céc
van dé ly thuyét tap mo dudi day déu dwoc trinh bay v&i nhitng ham 16i tong quat.

Chéng han, khi u la cé&c sb thuc, ta c6 thé vé do thi ham thudc pa ciing véi cac dac trung cla tap
m& A: gia d&, hat nhan, a-nhét cit nhw hinh sau:
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Ha(U)

1.0

—>»  ker (A

Aa

¢ — SUpp(A) >
Hinh 1.7 Gi& d@, hat nhan va a - nhat cat cua tap mo A

A

1.3 CAC PHEP TOAN TREN TAP MO

Tuong tw nhu ly thuyét tap hop, trén cac tap mo cling dinh nghta cac khai niém bang
nhau, bao ham nhau va mot s6 phép toan nhu: phép hop, phép giao, tich Descartes, clia 2 tap
mo, la sy mé réng cac phép toan tvong (ng trong ly thuyét tap hop co dién.

1.3.1 So sanh cac tap mo
DE so sanh cac tap con mo' A, B trén cuing vi tru tham chiéu U, ta xem xét cac ham thudc cua no.
Binh nghia 1.16.
Cho Ava B la hai tap con mo trén vi tru tham chi€u U véi hai ham thudc twong tng la myva n,
khi d6 ta co:

= Hai thp m& Ava B goi la bang nhau: ky hieu A=B,néu™ ul U thi myu) = ny(u) .

= Tap my Achtra trong tap mo B: ky hiéu Al B, néu" ul U thi my(u) £ ms (u).

Tir dinh nghta 1.3, ta thdy hai tap mo 1a bang nhau, khi moi phan ti clia tap ndy ciing thudc tap
kia (v&i cling do thudc) va nguoc lai. Dieu nay hoan toan twong tu khai niém bang nhau cta hai
tap hop co dién. Ngoai ra, tap mo A latap con cla tap mo B néu mot phan tir bat ky thudc A thi
cling thudc B (v&i dd thudc khdng thap hon do thudc cla phan tr d6 doi voi A), diéu nay cling
twong tw nhw d6i véi cac tap hop co dién.

1.3.2 Cac phép toan trén cac tap mo
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Cling nhu v&i cac tap hop co dién, ta co cac phép toan hop, giao, lay phan bl vatich Decac cla
cac tap con mo. Céc phép toan nay dwgc dinh nghta thong qua cac ham thudc cua cac tap con
mo.

1.3.2.1 Phép hop va phép giao clia cac tap con mo

binh nghia 1.17.
Hop cla hai tap mo A va B trén U, ky hiéu A E B, 1a mdt tap md trén U v6i ham thude duoc ky
hiéu mygeg(u) va xac dinh nhu sau:

ul U, meg(u) = max{m(u), ng (u)}

D0 thi ham thudc ctia hop mo A, B vatap mo A E B duoc cho trong hinh sau:
L), pa(u)

Haln) o

A B
1

0 . SRR

L

Hinh 1.8 Hgp cua hai tap mo AvaB

binh nghta 1.18.

Giao cla hai tap mo A va B trén U, ky hiéu A C B, la mit tap mo trén U v&i ham thude duoc ky
hiéu m~ g(u) va dugc xac dinh nhw sau:

ul U, mea(u) = min{m(u), ms (u)}

D6 thi ham thubc ctia hop mo A, B vatap mo A C B dugc cho trong hinh sau:

o (u), pidu)
oy 1)
.

A E A B

Hinh 1.9 Giao cla hai tap mo AvaB

Mot sb tinh chat clia phép hop va phép giao cac tap mo:
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1. Giao clia hai tap md 16i cting 1a mot tap mo 18i, nhung hop clia hai tap mo 16i thi chwa chic da
latap mot mo 16i.

2. Céc tinh chat giao hoan, két hop va phan bd clia phép hop va phép giao trong |y thuyét tap hop
c6 dién van ding di véi phép hop, phép giao ctia cac tap con mo. Tic lanéu A, B, C lacéc tap
con mo trén vi tru tham chiéu U, ta ¢6 cac cong thirc sau:

» Giao hoén:
AuB=BUA
AnNnB=BnA
=  KEét hop:
(AuB)uC=Au(BUC
AnB)nC=An(BNC)
* Phan bo:

AuBNC)=(AuB)Nn(AuUC)
AnBuUC=(AnB)UANC)

Noi chung, nhitng cong thirc clia tap hop cd dién chi lién quan dén phép hop va phép giao, thi
cling ding d6i voi cac tp con md, chdng han: ArB c A c AUB, AnU=A, AuU = U, ...
1.3.2.2 Phan bu ctia mot tap con m&

Trong tap hop c6 dién, phan bl clia mot tap hop chira nhitng phan tir khdng thudc tap do (trén
cling tap vii tru tham chiéu). D&i v6i tap con m A trén U, phan bui clia A, ky hiéu 1a A, chia
nhi*ng phan tlr v&i dd thudc cang cao néu dd thudc cuia phan t&r nay vao A cang nhd. NGi cach
khac, mdt phan tr cang it c6 kha nang thudc vao tap m& A thi cang cd nhiéu kha nang thudc vao
phan bl A, nhu vay A ciing [amot tap con md trén U, va duoc dinh nghta nhu sau:

Binh nghia 1.19.
Phan bu clia tap mo A, ky hiéu A 1a mdt tap con mo trén U véi ham thudc duoc ky hiéu m; (u)
va xac dinh nhu sau:
"ul U my(u) = 1- ma(u)
D0 thi ham thudc clia tap mo A vatap mo A nhu sau:

M), fglu)

h

4

' £

Hinh 1.10 Phan bu cla tap mo A

Mot sb tinh chat cia phép lay phan bu cac tap mo:
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1. D3i v6i cac tap con cb dién tréntap vii tru U, talusn c6 A N A = @ vaA U A= U, nhung
ddi v6i cac tap mo thi hai tinh chat ndy néi chung khong ding, tée lanéu A 1a phan bl clia tap
mo A trén U thi:

» ANA=z O, va

= AUA=zU.
Day la diém khac nhau quan trong giira cac tap con cd dién vacéc tap con mo.

2. Céc tinh chat khac di vi phan bl clia tap con ¢6 dién van ding cho céc tap con mo, tic 1a
néu A, B lacac tap con mo trén U thitaco :

» M@t s6 tinh chat vé phan bu (pht dinh):
A=A U=@:@=U
= Céc cong thirc d6i ngau (cong thirc De Morgan):
AUB=ANB (1)
AnB=AUB 2
Thi du 1.14. Tré lai cac tap mo A, B trong thi du 1.11:
A latép hop céac can hd “rong”. A ={0.4/us; 0.5/ug; 0.6/us; 0.8/us; 0.9/u7; 1.0/ug}
B latap hop cac can hé “thich hgp cho 4 nguei”. B = {0.4/us; 1.0/ug; 0.7/us; 0.5/ug}
Khi do ta co:
A U B = {Céc can hd thich hop cho 4 nguoi “hodc” réng}
={0.4/us; 1.0/ug; 0.7/us; 0.8/ug; 0.9/u7; 1.0/ug}
A N B = {Céc can hé thich hgp cho 4 ngudi “va” réng}
={0.4/us; 0.5/u4; 0.6/us; 0.5/ug}

A = {Céc can hd khong rong}
={0.6/us; 0.5/us; 0.4/us;0.2/us; 0.1/u7}

A N A ={0.4/us; 0.5us ; 0.4/Us ; 0.2/Ug ; 0.1/u7} = &

1.3.2.3 Tich Descartescua cac tap con mo

Truwéc hét ta dinh nghta tich Decac cla 2 tap con mo A va B trén cac vi tru tham chiéu twong
tng UvaV, gid st U vaV la doc lap véi nhau.

Binh nghia 1.20.

Cho AvaB lahai tap con m& c6 cac hamthudc pa va pg trén cac vii tru tham chiéu twong ng
U vaV, khi d6 tich Descartes clia A va B la mot tap con m& ky hiéu [a A" B trén vii tru tham
chiéu U” V, voi hamthudc la pa s duoc xac dinh nhu sau:

" (UV) € UxV, Pas (U,v) = min{ua(u), Us( v)}

Twong tw nhw trong ly thuyét tap hop co dién, ta c6 thé ma rong dinh nghfa tich Decac cho k tap
m@ trén cac v tru tham chiéu doc lap:
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DBinh nghia 1.21.
Tich Descartes clia k tap mo Aq, Ap,...Actrén cac vii tru tham chiéu Uy,U,,..,Ux la mot tap con mo

ky hiéu laAy” Ay" ..o A¢ trénvi tru tham chiéu U;” Uy" ... Uy, voi hamthudc 1a Par a2 ac
duoc xac dinh nhu sau:
" U=(Ug Upeli) T U Uy 7 Uk, Mar a2 ak(U) = minpa(Us), Pas( U),..., Mar( Uk}

Dua trén cac dinh nghia vé tich Descartes cla cac tdp con md, ching ta sé nghién clru cac quan
hé mo trong cac phan sau.

Bai tap chuong 1
1. Cho A, B, C lacéc tap con co dién clia tap vi tru X, hdy chirng minh céc tinh chat sau:
a. A=A; X=@; @ =X
b, AuB=BUA;AnB=BnNnA
c.(AuB)UC=Au BUC); (AnB)NnC=An (BNC)
d. AU (BNC)=(AuB) N (AUC) ; AN (BUC)=(AnB) U (ANC)
e. AUB=ANB; AnB=AUB
fl.|A]+|B|[=]AuUB|+]ANB]|

2. Cho A, B lacéc tap con c6 dién cuia tap vi tru X. C6 thé dung ham thudc dé biéu dién cac tap
con A, B nhu sau:

lifueA
Oif ugA

1if ueB

va vVxe X, m,(X) =
& X, m() {OifugéB

VX e X,m\(x)z{

Hay xay dung cac ham thudc dé biéu dién cac tap AUB ; ANB va A.

3. Cho A, B, Clacéc tap con c6 dién cla tap vii tru X. Hay ding ham thugc dé chiing minh céac
cong thirc sau, bang céach chi ra rang v&i moi cong thire thi ham thudc cla tap hop & vé trai bang
ham thudc cla tap hop & vé phai.

a. Au(BNC) = (AuB) N (ALC) ; AN (BUC) = (AnB) U (ANC)

bl. AUB=ANB:; AnB=AUB
4. VGi nhitng tri thike cho trong thi du 1.13:
al. Hay xay dung vavé do thi ham thudc cua tap mo B lakhodng cach dén bai bién cua nhiing
ngdi nha ‘khéng gan bai bién’. Ham thudc nay cé phai la ham 16i khong?
b/. Hay xay dwng vavé do thi ham thudc clia tap mo C lakhodng cach dén bai bién clia nhitng
ngdi nha céch bién khoang 300 dén 400 m, chap nhan sai s6 dén 50 m.

c/. Xac dinh tap mo chi khoang cach clia nhirng ngdi nha khdng gan béi bién, nhing céach béi
bién khoang 300-400m.

5. Cho A latap con mo trén tap v tru U, chitng minh rang v&i moi o, o € [0, 1], néu o’> a thi
A, Ay, VOI Ay VaA, lacac nhét cat mic o vao' cla tap mo A.
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6. Cho A, B lacéc tp con mo trén tap vii tru U, chirng minh rang v&i moi mirc ae [0, 1], nhitng
nhat cit mirc o clia cac tap mo A, B, AUB, ANB thda man céc tinh chét sau:

a. (AuB), =A,UB,
bl. (AnB), = Ay MBg
c.nfftuAocBthi A,oB,

7. Xét tap U gdbm 5 tng cr vién vao chirc vu quan déc phan xwang, U = {ug,Up,Us,Us,Us }, ho
duoc lya chon theo hai tiéu chuan: A — trinh do nghiép vu (mirc d6 lanh nghé), vaB - kinh
nghiém nghé nghiép. Tap thé cé y kién danh gia vé mirc do phu hop clia cac ing vién voi cac
tiéu chuan A va B nhv sau:

u Tiéu chuan A Tiéu chuan B

Up kha phu hop twong déi phu hop
Uy hoan toan phu hop kha phu hop

Uz rat phu hop hoan toan phu hop
Ug it phu hop khéng phu hop

Us twong déi phu hop rat phu hop

Céc mic do phu hop dugc xép loai nhu sau:
- hoantoan phu hop: mac do phu hop 1;

- rat phu hgp: mirc d6 phu hgp0.8;

- kha phu hgp: mic dd phu hop 0.6;

- twvong do6i pht hop: mirc do phu hop 0.4;

- it phu hgp: mic dd phu hgp 0.2

- khdng phu hop: mic do phu hop: 0;

Goi A vaB lacéc tap con md nhitng ngudi thoa tiéu chudn A va B tuong ¢ng. Viét biu dién cla
céc tap con ndy.

al. Tim tap con mo ctia U nhitng (ng vién thoa it nhat mot trong hai tiéu chuén
b/. Thda ca hai tiéu chuan.
c/. Khong thda tiéu chuan A.

d/. Tim nhét cit mirc o. clia tap md nhitng tng vién thda cé 2 tiéu chudn, véi o = 0.6 va o =0.8.
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