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LO1 NOI PAU

Ngay nay, khi nhdc dén sy thanh cong cia mot doanh nghiép nguoi ta
khong thé khong n6i dén vai tro cla hé théng co s¢ di liéu trong doanh
nghiép. Gia tri cta d liéu la mot thd tai sdn quy gid ctua doanh nghiép.
Doanh nghiép can cé dugc nhirtng d liéu chinh xac va kip thdi vé cac hoat
dong cta doanh nghiép, dé quan Iy va phan tich d& liéu mot cach c6 hiéu
qua nhdm dua ra dwoc chién lvgc cho nhitng hoat dong tiép theo. Tuy
nhién, néu khéng c6 dvoc sy quan Iy mot cach htru hiéu d6i véi lvgng di
lieu ngay cang 16n nay, cling nhv kha nang dap (¢ng yéu cau cla céac cau hoi
tim kiém, lugng di liéu nay sé tro nén vo nghfa. Chinh diéu nay da thac day
sy can thiét c6 dwgc mot co so di liéu cling nhu madt hé quan tri co sé di
litu hiéu qua va linh hoat, hd tro doanh nghiép trong cong tac quan ly ciing
nhuv tim kiém théng tin.

Ching ta c6 thé dinh nghTa co s di liéu nhw la mot bd swu tap co té’chirc
cla cac dir liéu lién quan logic v¢i nhau va dugc cac hé 'ng dung clia mot t6 chic
cu thénao do6 st dung. Cach tiép can co s d¥ liéu nhdn manh dén tinh chia sé
va tich hgp clta d& liéu trong toan b§ hoat ddong cla mot doanh nghiép.
Theo cach tiép can nay, dit liéu dwoc lwu trir c6 té chic, tdp trung dudi dang
mot co sé di liéu va gilra cac di¥ liéu cé su lién két logic v&i nhau.

Nh&m muc dich gi¢i thiéu dén ban doc nhirng kién thirc co ban nhét vé
co so dit lieu quan hé, NXB Thang tin va Truyén thong tran trong gidi thiéu
cubn sach "Co st di¥ lidu quan hé va (ng dung" do PGS.TS Nguyén Ba Tuong,
hién dang cdng tac va gidng day tai Hoc vién Ky thudt Quéan su bién soan.

Noi dung cua Cubn sach nay la hé thong nhitng vdn dé quan trong
nha't cua co s¢ d& lieu quan hé, mdt md hinh d@ liéu xua't hién trong hau
khép céc bai toan quéan ly ctia doanh nghiép. Cuén sach gém bén chuong.

Chuwong T: Cac khai niém co ban: néu mot s6 khai niém, ky hiéu toan hoc
sé s dung cho cac chuong sau. Chuong 2: Co s& di liéu quan hé, trong
chuong nay dé cap dén cac khai niém nhu quan hé, phy thugc ham khoa



khoéa chinh, khéa ngoai, dang chuén, rang budc toan ven,... Dac biét chuong
nay con dwva thém céc vi du ¢ng dung cu thé’va cac budc thiét ké mot co s¢
d@ lieu. Chuwong 3: Tap thd va ¢ng dung, gi¢i thiéu nhirng khai niém co ban
nhédt cGa ly thuyét tap thé, mot cong cu déc lvc cia khai thac dir liéu, khai
pha tri thi'c dang dwgc nhirng nguoi lam tin hoc cad thé' gi¢i quan tam
nghién ctku, tim hiéu. Viéc nghién ctu va hiéu biét vé tap tho that sy can
thiét trong nghién ctu vé co s& di lieu. Chuong 4: Hé tin va cac ng dung, la
mot trudng hop tdng quat cta khai niém quan hé. Hé tin thyc chét 1a mot
bang d# liéu. Viéc dua hé tin vao ly thuyét co so di liéu gitp ching ta cé
cach nhin téng thé’vé& mo hinh di liéu quan hé. Hé tin gitp ching ta dé
dang dién dat mot s6 bai toan nhu thuat toan Quiland, K-Mean, Bayer,...

Hy vong cud'n sach sé& la tai liéu bd ich va ly thi khdng chi danh cho cac
giang vién, sinh vién dai hoc, hoc vién cao hoc chuyén nganh céng nghé
thong tin ma ca cac ban doc quan tam va tim hiéu vé co so d liéu.

Nha xudt ban xin tran trong gid¢i thiéu cung ban doc va rdt mong nhéan
dugc y kién déng gbp cla quy vi. Moi y kién doéng go6p xin gki vé Nha xuat
ban Théng tin va Truyén théng -18 Nguyén Du, Ha Nai.

Xin tran trong cam on./.

NXB THONG TIN VA TRUYEN THONG



Chuvong 1

CAC KHAI NIEM Co BAN

1.1. TAP HOP VA CAC PHEP TOAN TAP HOP

Tap hop tuy khong dugc dinh nghfa nhung khi néi dén tap hop u nao do,
chlng ta da hinh dung duwgc cac phan tir cia né. Trong mdt s6 mdn hoc ching ta da
tirng biét va tiép xtc vai nhitng cum tir tap hop nhu: tdp cac diém bat dong, tap cac
diém Ky di, tap compact, 1ap md, tdp dong, tap sinh vién trong I6p... tdt ca nhing tap
nhu vay déu dugc coi la nhitng tap dé "dinh nghia " trong Iy thuyét tap hop.

Trong muc 1.1 ndy ta s& nhéc lai mot s6 khai niém lién quan dén khéi niém tap
hop. DAy ciing la co s& dé chung ta phat trién va hiéu cac khai niém vé tap mo, tap
thé dugc xét trong cac phan sau clia cudn sach nay. Vay ching ta goi cac tap hop da
dwgc xét cho dén thoi diém nay la nhitng tap da biét theo quan diém tap hgp trong
cac tai liéu vé toan cao cép.

Sau day ching ta nh3c lai mot s6 phép toan trén cac tap hop.

DE bidu thi mot tdp X trong khdng gian u ta thuong dung cac phuong phap liét
ké, vidu tdp X = (a, b, ¢, d| hodc X = (x E U: V(x)I, X gdm nhirng phan tir X clia
u théa man diéu kién V(x). Nhu vay néi cho tdp X ta chdc chan c6 cach xac dinh
cac phan t& cla tap X.

Hop cla hai tdp: X u Y la tdp gdm cac phan tir cia X hodc cla Y.

Giao cla hai tap: X n Y la tdp gdm cac phan t& chung cla X va Y.

Hiéu cda hai tdp: X\ Y latap chi chta nhitng phan t& clia X khong thudc Y.

Phan bl cla tap X ky hiéu -X la tap gdbm nhitng phan t& cla khong gian u
khong thudc X.

X ¢ Y hodc Y zo X biéu thi X la tap con thyc sy cla Y.

X ¢ Y hosc Y2 X hiéu thi X Iatap con (c6 thé bdng Y) cua Y.

Ky hiéu X e X biéu thi phan t&r Xthudc tap X.

Ta ding Card(X) hodc |x| dé chi s6 phan tir ctia X, 2Udé chi ho cac tap con

clia u.
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Trong co s& dit lieu quan hé, nhiéu khi thay cho hgp cua hai tap thudc tinh
X uY ta viét XY.

Cho hai tap B va c. Tich Dé-cac cua B vac, ky hiéu BXc latap tdt cacac cap
c6 thé ctia Bvac, ttc B Xc = i(a,b): a e Bvab € C|.

Vidu B= {1, 2,3} c= (x.yl khido:
BxC = |(1,x), (2.x), (3.x), (Ly), (2)y), B.Y)!
CxC= {(xx), (x.,y), (y.,y), (y.x)|
Bx B= 1(1,1), (2,2), (3,3), (1,2),(1.3). (2,1),(3,1), (2,3), (3,2)1

1.2. PHAN HOACH VA PHU CUA KHONG GIAN u
Cho u la tap hitu han, khéc réng bt ky duoc coi la mot khong gian.
Pinh nghia I.l.a Binh nghia phan hoach cla u

Ho céac tap con E = |E,. E2..., Ek), k > 1cua u dwgc goila motphanhoach
clia u néu:
(1) E * 9o;voii=
(2)Ein Ej=0;vo6ii mj
k

(3 UEi=U
i=

M@i E, ta thwdng goi 1a mot nhém clia phan hoach E.
Vidu 1.1:

Chou =(1,2,3,4,5/6,7,8,91

Khidé E= (E, E2E} = 1{1,2), {3,4,5,6), {7,8,9))

hodc p = (P|, Pi| = {{1,2), (3,4, 5,6,7, 8,9) Ila nhitng phan hoach cla u.
Luuy:

- U c6 thé cb nhiéu phan hoach khac nhau.

- S6 cac phan hoach sé& rét I6n khi so' phédn tir cia u du I6n.

- Khi cho tip u ta chi xét 1 phan hoach cu thé
Dinh nghta 1.1.b Binh nghta phl cta u

Ho cac tap con E = {E|, E2...,, EK), k > 1cla u duga goi la mot phti cla u néu:

(1) E, * $vbii= 1..... k
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k
(2) U Ei=u
=

Méi Ej ta thwdrng goi 1a mdt nhém cia phu E.
Vidu 1.2:

Cchou = {1,2,3,4,5,6,7, 8,9).

Khi d6E= {E,.E2E,| = {{1,2}, {1,2.3}, (4,5,6), (7), (7, 8,9)) hoic

p= |P,P2)=({1,2}, 11,2,3,4,51, 13,4,5,6,7,8,911 la nhi*tng phu cla u.
Luuy:

-u c6 thé c6 nhiu phl khac nhau.

- Phan hoach la trvong hop riéng cua phl

- Mdi phan hoach clia u 1a mot phd cua u nén moi tinh chat ddng cho phu thi
ding cho phan hoach

1.3. QUAN HE VA QUAN HE TUONG BUONG

Cho A|, A2..., An; n > 2 la cac tap bat ky.
Dinh nghta 1.2 Binh nghia quan hé n-ngdi

Tap R ¢ Aj X Aj X... X A, dvoc goi la quan hé n-ngdi trén A|, A2..., A,..
Luuy:

- V6i quan hé R hai ngdi (n = 2) doi khi thay cho viét (a,b) e R ta co thé
Viét aRb.

- Khi A|]= A2=Bquan hé R ¢ B X Bdugc goi la quan hé trén B.

Ta nhan xét réng cac quan hé R la cac tap hop nén c6 thé thuc hién cac phép
toan tap hop Irén chdng, vi du c6 thé xét cac quan hé 16ng nhau, giao clia cac quan
hé. hop cac quan hé, phan bu cac quan hé. Ta n6i R 1a quan hé con cta quan hé R’
trén B, ky hiéu R C R\ néu moi (t, t’) e R thi (t, t’) € R'. Noi cach khac R la quan
hé conclaR’trén Bnéu R, R’c BxBvaR latagpconcliaR’, tic Rc R".

Vidutaldy B= {1,2, 3,4}.

Xét cac quan hé R va R' trén B sau:

R=1(1,2), (2,2), (3,4)}; R” = 1(1,2), (4,4), (4,3)).

Khid6éRn R’ = ((1,2)1;

R\R "= 1(2.2), (3,4)1; R uR "= 1(1,2), (2,2), (3,4), (4,4), (4,3)).
Phan bu cla R, ky hiéu -R = Ax A\R.
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Pinh nghTa 1.3 Quan hé twvong duong

Quan hé 2-ngb6i R e B X B dugc goi la quan hé twvong dwong trén B néu R
thoa man 3 diéu kién:

(1) Phadn xa: Vae B aRa

(2) B6i xtrng: Va,b e B aRb khi va chi khi bRa

(3) Bac cau: Va,b,ce B aRb & bRc thi aRc

Khi d6 R chia B thanh cac nhém twong duong va ta dé dang chi ra ring ho céc
nhom twong dwong dé tao thanh mot phan hoach cua B. Ta sé ky hiéu phan hoach dé
la B/R va B/R = {[a]R a eBi v6i [a]Rla nhém cac phan t& b ma aRb.

Phan hoach B/R la plian lioach ruong dwong (vi né dwgc sinh ra tir quan hé
tvong duong R). Vi du goi B la s6 sinh vién trong 16p, R la quan hé cung qué. RO
rang R la quan hé tvong duong va B/R la cac nhém sinh vién cung qué véi nhau.
Vidu 1.3:

a. Cho B= {1, 2, 3,4,5,6, 7, 8 9). Xét R la quan hé dong du khi chia cac
phan ti ctia B cho 3. Khi d6 dé dang chi ra rdng R la quan hé twong duong trén B va
B/R = ({1,4, 71,{2, 5, 8,1,(3, 6, 9}}. Tlc la 1, 4, 7 dong du 1khi chia cho 3, con 2,
5, 8 dong du 2 khi chia cho 3 va 3, 6, 9 déng du 0 khi chia cho 3.

b. Cho u la tdp c6 6 sinh vién gom hai sinh vién ni la Hoa, Hué va 4 sinh vién
nam la Pha, Qui, Giau, Sang:

u = {Phu, Qui, Giau, Sang, Hoa, Hué}. Goi R la quan hé ddng gidi, s la quan
hé khéc gidi.

Khi d6 R, s C UxU rd rang Card(UxU) = 36 va R = ((Phu,Phd), (Qui.Qui).
(Giau,Giau), (Sang,Sang), (Ph0.Qui), (Qui,Pht), (Pha.Giau), (Giau.Pha), (Phu.
Sang), (Sang,Phl), (Qui,Giau), (Giau.Qui), (Qui.Sang), (Sang,Quf), (Giau.Sang),
(Sang.Giau), (Hoa,Hoa), (Hué,Hué), (Hoa.Hué), (Hud.Hoa)).

R la quan hé twong duong; Card(R) = 20; U/R = I(Phl, Qui, Giau, SangI.
(Hoa, Hué} I

s - {(Pha,Hoa), (Hoa.Pht), (Qui,Hoa), (Hoa,Qui), (Giau.Hoa), (Hoa.Giau).
(Sang.Hoa), (Hoa.Sang), (Phu.Hué), (Hué, Phl), (Qui.Hué), (Hué,Qui), (Giau.Hué).
(Hué,Giau), (Sang,Hué), (Hué.Sang)).

s la quan hé khong tvong dwong; Card(S) = 16. Khéng c6 phéan hoach u/s

c. Cho B= 11, 2, 3, 4]. Sau day la cac vi du vé cac quan hé khong twong duono
trén B:
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Xét R| la quan hé chi thda mén tinh phan xa:
R, = 1(1,1), (2,2), (3,3), (4,4)1
Goi R, la quan hé chi théa mén tinh d6i xtng:
R2= 1(2,3), (3.2)1
Goi R, la quan hé chi thda mén tinh béc cau:
R, = ((4,3), (3,2), (2,1), (4,2), (4,1), 3, 1)1
Dé dang thay rang:
R =R, u R2la quan hé théa man hai diéu kién phan xa va déi xing,
s =Rl u R, la quan hé phan xa va béc cau

B6 dé 1.1

a. Moi quan hé twong duong R trén B thi B/R = {[a]R a e B) la mdt phan
hoach cua B.

b. Moi phan hoach E = |E|, E2...Et| cla B c6 mdt quan hé twong duong R
trén Bdé B/R = E.

Chirng minh:

a. Gid s E = B/R = ([a]R a e B ta phai chitng minh E la mét phan hoach
ctia B

- Méi nhom [a]Rcla E la tap con clia B va khéac réng vi méi nhém [a]Rchira it
nhat 1a a.

- Hai nhom khéac nhau [a)R [b]Rgiao véi nhau béng réng. That vay gia st [a]R
khac [b]JRva [a]R n [b]JR * (). T&c ching c6 phan t& ¢ chung nhau, khi d6 aRc va
cRb suy ra aRb va [a]R= [b]Rdiéu nay vo ly vi ddldy hainhdm[a]R [b]Rkhac nhau.

- Hop cla cac nhom trong E bang BViE =B/R = {[a]R aeB)laycho moi a
clia B va cling chi ca B ma thoi.

b. Gid s E = (E|, E2..., Ek| 1a m{t phan hoach cla B.

Ta phai xay dung quan hé R e B X Bdé E = B/R

Ta xay dung R = E,XE| u E2xE2u... EkxEk Khi d6 dé dang thi lai rdng R
théa man 3 tinh chét cla quan hé tvong dwong.

Viducho B= 11,2, 3, 4| vacho E= (E|,E2) = {(1, 2}.{3, 4}}.

Khi d6 E.xE, = {(1,2), (2,2), (1,2), (2,1)1

va E,xE, = 1(3. 3), (3,4), (4, 3), (4,4)1
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vaR = E,XE, u E2xE2= 1(1,1), (2,2), (3,3), (4,4), (1,2), (2, 1), (4, 3), (3.4)l.
R& rang R la quan hé twvong dwong trén B va B/R = IE|, E2I

Tl bé dé 1.1 trén ta c6 nhan xét ring viéc xét mot quan hé twong dwong R trén
B doi khi d6ng nhat véi viéc xét mot phan hoach E = {E,, E2,..., EK| cua B.

Phan hoach tap B thuc chéat la mot cach phan loai hay gom cum tap B thanh
cac nhom theo mot tiéu chi nao dé. Vidu ldy B= (1, 2, 3,4, 5, 6, 7, 8, 9|. Phan loai
theo tiéu chi déng dv 3tacd E = {{3, 6, 9), 11,4, 7), {2, 5, 8}}. Phan loai theo tiéu
chi déng dv 4 ta c6 cac nhom: {4, 81, (1,5, 91, (2, 61, (3, 7}. Hodc coi B la tap
sinh vién trong 16p va xét R la quan hé cung ndm sinh thi A dugc phan hoach thanh
c4ac nhom sinh vién ciing ndm sinh, tic cung tubi. Néu phan loai theo gigi tinh ta co
phan hoach cla B la hai nhém: nhém nam, nhém ni.

Pinh nghia 1.4 Phan hoach con

Phanhoach p = {P|, p2.., P/l cua u la phan hoach con clGa phan hoach
E= {E...Ek)cla u, ky hiéu p « E néu p * E va mbi nhom p, ctia p la mdét nhém
con clla mdt nhéom Ej nao dé cua E.

Viducho B= {1,2,3,4,5,6, 7}; p= {{1,2, 3), (4, 5}, {6, 7}} la phan hoach
conclaE = {(1,2,3}, (4,5,6,7)}.

B6 dé 1.2

Goi R va s la cac quan hé tvong dwong trén U. Khi dé ta c6 U/R « u/s khi va
chikhiRcS.
Chng minh:

Gid s U/R « u/s lay (t, s) G R khi dé t va s thudc mot nhém P; nao do cua
U/RvaviU/R « u/s nénPi CEjvavivay (ts) Es. Vay R ¢ s.

Ngugc lai gias® R ¢S khi d6 néu (t,s) e R thi (ts) e s vavi R, s la cac quan
hé tvong dwong nén t,s thudc modt nhém p, nao d6 ctia U/R va t,s thudc mdt nhém E,
nao dé ciau/s va E, C Pj. Vay U/R « ul/s.

1.4. bAI SO
Pinh nghfa 1.5 Dai s6

Pai s6 1a mot bo gdom tap U va cac phép toan nao dé thda man trén u.

Vidu D = (N, +, X) la mot dai s6, véi N la tap s6 tv nhién, + va X la cac phép
todn cdng, nhan twong Gng. T = (2U, u,n) v6&i 2Ula ho cac tap con clia u, kj.n la
cac phép hop, giao cua cac tap trong 2U la nhitng dai so.



Chuong 1: Cac kliai niém co ban u

Dinh nghta 1.6 Tap sap thi tv
Cho tap u. Ta néi u la tap dwoc sdp thi tw néu trén u xac dinh quan hé thé ty
< théa mén céc diéu kién sau:
(1) Moi Xthi X< X
(2) Néu X< yvay < zthi X< z
(3) Néu X< yvay < Xthi X=y
(4) V6&i moi X,y s u thi hodc X< vy hodc y< X
Viduy ldy u la tap cac s6 ty nhién thi rd rang u la tap duoc sap the v

Ta di dang thdy rdng néu u Ia tap duoc sép thir ty véi quan hé thi tv < thi cac
tap con B cla U ciing dugc sdp thi ty voi quan hé thir ty 1a <.

Gia st u 1a tap sdp thi ty véi quan hg thir ty <; B¢ u.

Phan tr a clia u dugc goi 1a can trén cla B trong u néu X < a véi moi X E B.
Néu phan t& nhu vay ton tai thi ta n6i B dugc chan trén trong u. NEu u c6 phantlk
can trén a thi a la can trén duy nhat clia tdp U; a la phén t& cyc dai cia U néu X< a
véi moi Xe u.

Dinh nghta 1.7 Dan

Mot tap dwoc sdp thi tw dwoc goi 1a mot dan néu moi cdp phan tlr cia nd cod
can trén va can dudi.
Pinh ngha 1.8 Topo

Ho céac tap con ¢ = |C|, c2..., ck) clia u dugc goi la topo néu ¢ thda méan ba
diéu kién:

(1) $¢vao thudc c
(2) uC, thuéc c
(3) nC, thudc c

Trong d6: uCj va nC| la hop va giao cda cac nhém c, nao dé.

15. ANH XA DONG

Téap dong hay tap bao déng gilt vai trdo quan trong trong nghién ctu céac tap
thudc tinh cla co so di liéu quan hé. Trong phan nay ta sé néu vai khai niém toan
hoc cho céc tap dong.

Cho tap hitu han u. Goi 2Ula ho céac tap con cua u.
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Pinh nghia 1.9 Anh xa déng
Anh xa f: 2U—>2Udugc goi la anh xa déng (hay ham déng) trén u néu voi moi
tdp con X, Y ¢ u thoéa man ba diéu kién sau:
(1) Tinh phan xa: X C f(X);
(2) Tinh don diéu: Néu X cY thi f(X) C f(Y);
(3) Tinh Iy dang: f(fF(X» = f(X).
Vidu 1.4:
Anh xa f(X) = X v6i moi X C Ula anh xa déng
Anh xa f(X) = X u X(, véi x,, 1a tap c6 dinh cla u la &nh xa déng
Anh xa f(X) = u la &nh xa déng.
Binh nghia 1.10 Gian, hgp cla cac 4nh xa
Cho cac anh xa f, f: 2U—2uta xac dinh cac anh xa g, h: 2U—2Unhv sau:
g(X) = f(X) n f'(X) goi la illao ctia cac anh xuf va/ ’ ky hieug="fn r.
h(X) = f(X) u f’(X) goi la hgp clia cac anh xa f, f, ky hiéu h=f uP.
Pinh nghfa 1.11 Hop thanh cla cac anh xa
Cho céac anh xa f, f’: 2U-> 2Uta xac dinh anli xa ligp thanh ctaf vaf' la anh
xa T = f(f) nhu sau: T(X) = f(f’(X)), v6i X cU .
Pinh nghta 1.12 Anh xa hep hon
Cho cac anh xa f,g: 2U-> 2U Ta néi anh xa/ hep hon &nh xa g va ky hiéu f<g
néu f(X) £ g(X) véi moi XcU.
B6 dé 1.3
Néu fla mot anh xa déng thi véi moi X, Y ta ludn co:
LX) u Y)=f(X u (f(Y))=f(X u Y)=fFf(X) u f(Y))
2. f(X u Y)2 f(X) w f(Y)
3. f(Xn Y)C f(X)n f(Y).
Chng minh:
Vi (X n Y)c X nén theo diéu kién (2) cia ham dong fta co f(X n Y) C f(X).

Tuwong ty vi (X nY )cY néntacod f(X n Y)C f(Y). Vay f((X nY )c f(X) n f(Y).
diéu kién 3 dwgc chirng minh. Twong tu ta chirng minh diéu kién 2.



Chuwong 1: Céc khai niém co béan 13

Vi(Xu Y)2 Xva(Xu Y)2 Ynénf(Xu Y)3 f(X)<f(Y)
Dé chirng minh digu kién 1. Ta nhan xét rang: f(f(X) u Y) 2 f(X u Y);
f(X u f(Y)) 2 f(X w Y); f(f(X) V f(Y)) 2 f(f(X) u Y)
va f(f(X) u f(Y)) 2 f((X) u f(Y)).
Vay dé chitng minh dng thic kép 1, ta chi can chitng minh:
f(X u Y)=f(f(X) u f(Y)).
Vif(X) u f(Y)3 Xu Y
nén ta c6: f(f(X) u f(Y)) 2 f(X w Y) (*)
Mat khac f(X u Y) 2 f(X)vaf(X uY )d f(Y)
nén f(X w Y)a f(X) u f(Y)=>f(f(X u Y)) 2 f(f(X) u f(Y))
ma f(f(X V Y)) =f(X V Y)nén f(X u Y)2 f(f(X) u f(Y)) (**)
TU (*) va (**) taco f(X u Y) = f(f(X) u f(Y)). B6 dé dugc ching minh.
B6 dé 1.4
Giao cla hai anh xa déng la mot anh xa dong.
Chilng minh:
Gia st f va f” la cac anh xa déng. Ta chirng minh anh xa g(X) = f(X) n f’(X) la
anh xa déng. That vay:
Tinh phan xa: Vi f va f’ la cac 4nh xa dong nén X C f(X) va X C f'(X)
=Xe f(X)n f(X)=9g(X)
Tinh déng bién: Gia sir X 2 Y khi d6 vi f va f’ 1a cac anh xa dong nén
f(X) 3 f(Y) vaf (X) 2 f'(Y), nén f(X) n £'(X) O f(Y) n f(Y)=>g(X) 2 g(Y)
Tinh Ity d&ng: Theo tinh phan xa vira chtng minh ta c6:
9(9(X)) 2 g(X) *)
Mit khac theo dinh nghta cia g(X) ta lai co:
9(a(X)) = f(g(X)) r, F(g(X)) = f(f(X) n £ (X)) n f (f(X) n £(X)),
vi f(X) n f’(X) C f(X) nén f(f(X) n (X)) C f(f(X)) = f(X)
twong ty co: f'(f(X) n (X)) ¢ f'(f (X)) = f'(X).
Vay g(g(X)) ¢ f(X) n f (X)=g(X)=>g(g(X)) C g(X) **)
T (*) va (**) ta c6 g(X) = g(g(X)). B6 dé dugc chirng minh.
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B6 dé 1.5

Hop thanh cla hai 4nh xa dong thda mén tinh phan xa va tinh déng bién.
Chiéng minh:

Giad sl f, g la cac anh xa dong xét anh xa hop thanh h = f(g).

- Kiém tra tinh phan xa cua It: h(X) = f(g(X)) vi f va g la cac anh xa déng nén
ching thda man tinh phan xa, vi vay h(X) = f(g(X)) 2 g(X) 2 X.

- Kiém tra tinh dong bién cua li: 1dy X ¢ Y la phai chirng minh h(X) 4 h(Y),
e f(g(X)) C f(g(Y)). Vi g la &nh xa déng nén g(X) C g(Y) vavi f la 4nh xa déng
nén f(g(X)) C f(g(Y¥)).
BG6 dé 1.6

Hop thanh h = i(g) cta hai anh xa dong f, g khdng hep hon anh xa thanh
phan g.
Chirng minh:

Cho f, g: 2U -» 2Ula céac anh xa dong, xét h = f(g). Khi d6 h(X) = f(g(X)), vi f
la &nh xa déng nén h(X) = f(g(X)) 2 g(X). Vay h khdng hep hon g.
B6 dé 1.7

Hop thanh cda hai anh xa déng f, g 1a &nh xa déng khi phép hop thanh cé tinh
giao hoan, ttrc la f(g) = g(f)
Chirng minh:

Gia st f, g 1a hai anh xa dong.

Gia st hop thanh cua f, g la giao hoan ta chiing minh h = f(g) la &nh xa déng.
Tinh phan xa va tinh dong bién clia h da dvoc chirng minh trong bd dé 1.5. Bay giv
ta xét tinh Iy déng ca h. Ta phai chi ra h(h(X)) = h(X).

That vay st dung tinh giao hoén f(g) = g(f) va tinh lily ddng cua cac ham f, g
ta co:

h(h(X)) = f(g(h(X))) = f(g(f(a(X)))) = g(f(f(a(X))))
= g(f(g(X))) = f(g(g(X))) = f(g(X)) = h(X). BS d& dwgc chirng minh.

Binh nghta 1.13 Tap déng

Cho f la anh xa déng trén u, tap con X cla u dwgc goi la tap dong cua f néu
X = f(X).
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Vidu véi dnh xa dong nhat f(X) = X thi moi X la tdp dong.

Cho u la tap bat ky. Xét G la ho cac tap con cla u ticlaG C 2U.
Pinh nghta 1.14 Gian giao

Tandi G la mot gian giao trén u néu: vx, Y EGIhiX nY e G. Nghfala G
déng véi phép giao (hodc G bao toan phép giao).

Vidu ta ldy G = 2Uthi G la mét gian giao trén u.

Pinh ly 1.1 Dinh Iy vé tap sinh cla gian giao

Moi gian giao G ludn ton tai ho bé nhat Gen(G) = (X|, X2..., XKl sao cho moi
tap cua G déu dugc biéu thi qua giao cua cac tap trong Gen(G).
Chlng minh:

Ta dé dang chirng minh dinh ly 1.1 bdng quy nap.

Gid sl G chi chra 1tap X khi d6 Gen(G) = IX 1= {X]).

Gia sir dinh™y ding cho gian giao Gk chitra k tap, nghia la Gk dugc sinh boi
Gen(GK) = (X], X2...,Xi) ta phai chitng minh dinh ]y ding cho Gkt chira k+1 tap.
Thay cho chitng minh ta ldy Gen(GkH) = {X|, X2... Xi, X| véi X la tdp tht k+1 vira
duwoc thém vao.

Cho f la &nh xa déng trén u. Goi G, la ho cac tap déng cla f. Khi d6 ta cé dinh
ly sau:
Pinh ly 1.2
G, la mot gian giao trén u.
Chirng minh:
Gid st X, Y e G|, ta phdi chitng minh X nY e Gftlrc chirng minh X nY la
tap déng.
That vay vi f 1a &nh xa déng nén theo tinh phan xa ta co:
XnYc f(XnyY) *
Mat khéc theo tinh don diéu va vi X, Y la cac tdp déng nén ta cé:
fX nY) c f(X) nf(Y)=XnY (**)
Tr (M) va(**)taco X n Y =Ff(X nY) hay X n Y la tdp dong.

1.6. LOGIC MENH BE

Logic ménh dé duoc xay dyng trén cac ménh dé c6 gia tri logic ding hodc sai
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Mot biéu thic logic thuong bao gom cac bién ménh dg, cac hang logic, céac
ddu déng, m& ngodc va cac phép toan logic.

Ta thwong dung cac bién ménh dé lap, g, P|, q,.... va cac phép toan logic:

A,V voi

Biéu thirc p A g ky hiéu p va q (hoi cua p va q)

Biéu thirc p V g ky hiéu p hodc g (tuyén cua p vaq)

Biéu thic p g ky hiéu p kéo theo q (p suy ra q)

Biéu thirc p <=>q ky hiéu p tvong duong q (p kéo theo q va ngugc lai)

Biéu thirc -ip Ky hiéu pht dinh cta p (khéng p)

Goi gia tri ding cla bién logic la 1, gia tri sai l1a 0. Khi ddbiéu thirc p Ag cd
gia tri 1khi va chi khi ca p va q déu la 1 Biéu thirc p V q cdgia tri 0 khi va chi khi
cadpvagqlao. Biéuthtc p =>q c6 gia tri 0 chi khi p= 1va g = 0. Biéu théc p 0 q
c6 gia tri 1khi p va q giéng nhau, nguoc lai c6 gia tri 0. Biu th& -.p c6 gia tri 1
khi p = 0, ngwoc lai cé gia tri 0.

Mot biéu thirc logic c6 thé dugc xay dwng tir nhiéu bién logic, cac héng logic,
cac dau (,) va thi ty thyc hién pha dinh, hdi, tuyén, cdc ddu déng, md ngoac theo
th tu.

Gid st a , p la cac biéu thirc logic khi do6 ta c6 cac tinh chit:
(1) a Aa = a
@aVa=a
A a A(aVvp)= a
(4)av(aA p)= a
(5)(avy) A @ V p)=(aA co)v(aAh @V aco)vya O
(6) (a Ay)V (co Ap)=(a V 00)A(aV p)A(YV (0) A (yVvP)

Dé chirng minh cac tinh chat (1) - (6) ta chi c&n thay gia tri a lan luvot badng 1
va 0 vao cac dang thirc va trong mdi tredng hop ta déu thay hai vé cla cac dang thic
la nhu nhau.

Luwu y:

- DPé chitng minh dang thic logic f(a, b, c,...z) = g(a, b, C...2) ta chi can ching
minh fva g cé gia tri logic nhv nhau véi nhitng bd gié tri a, b, C...Z nhv nhau.
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- T6i gian biéu thirc logic f(a. b, c,...,z) 1a qua trinh dung céc tinh chét (1).....(6)...
dé rat gon, t6i gian f(a, b,..., z) vé dang don gian va thuong chira tuyén clia cac hoi.
Vidu 1.5
Toi gian f=(avbvcvcvb)A (avbvcvd)A (avbvcvd)A (avbvcvdve)
=((avbvc)a(avbvcecvd))a((avbvcecvd)a(avbvecvdve))
=(avbvcv d)A (avbvcvdve)
=aavabvacvadvbavbbvbevbdvbevcavcbvccvcdyvce
v da dbv dcv dd =abv acv adv bcv bdv bev cdv ce.

Véiab=aab
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CAU HOI VA BAI TAP CHUONG 1

11 Chou = {1, 2, 3, 4, 5). Tinh Card(2u)); véi 2Ula ho cac tap con cla u.
Mot cach tong quat cho u = (1,2....n). Tinh Card(2u).
1.2 Chou = (1,2, 3,4, 51. u c6 thé c6 bao nhiéu phan hoach khac nhau?

Mot cach téng quat néu u cé n phan t& thi u c6 bao nhiéu phan hoach khac
nhau?

1.3 Chou ={1,2,3,4,5,6,7,8, 9} va ba phan hoach cla v nhuv sau:
p=(p.p2p,) =HI2}, {34561, {7,891).
Q= {9.024q.,94|= 1(1,2}, (3.4), (5.,6), {7.8,9}}.
v= (v,v2vi,v4v5ve) = ((1), (2), {3,41, (5,6), (7), (8,9]l.
Hay xay dung céac quan hé, RI, R2, R3sao cho p= U/RL;Q = U/R2 V = U/R,.
Chitng minh réing R2u R, £ R|va R, n R2n R, la quan hé trong duong
trén u. Quan hé R| uR ; u Rj c6 la quan hé tvong dwong khdng?

1.4 Giad st u = {Ph0, Qui, Giau, Sang, Hung, Manh, Cudng, Hoa, Hué | la tap céac
sinh vién trong 16p, véi Hoa, Hué la n&¥ con lai la sinh vién nam. Néu phan theo
gi¢i tinh ta dwgc phan hoach u gdm hai nhém: nhém nam, nhém ni. Hay liét ké
cé4c phan ti clia quan hé R dé U/R ding béng phan hoach nam, nib.

1.5 Cho u la khong gian bat ky. R 1a quan hé khong tvong dwong trén u. Hay giai

thich tai sao R khoéng chia dwgc u thanh cac nhém quan hé véi nhau. N6i cach
khac khong cé phan hoach U/R.

1.6 Cho R la quan hé twvong duong trén khdng gian U. Trinh bay thuat todn xac dinh
U/R.

1.7 Thi lai thuat toan sau bidng mét vi du minh hoa:
Thuat toan xac dinh phan lioach UIR
Input Khdng gian u, quan hé twvong duong R
Output U/R = {E,, E2...Ek| phan hoach tuong duvong cla u
Algorithm
k=1; Ek= ¢
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repeat
Ldy a e uv; {ala dai dién b4t ky dé tao nhom chira a}
Ek= (a);
u=u- {a}
Foreach b E u if (a,b) e R then
Begin
Ek=Eku (b[;
u=u- ib|
End;
k = k+1; Ek= (i)
Untilu = 9
1.8 Cho R va s la hai quan hé tvong dwong trén u. Chirng minh ring RnS,R u S
ludn la quan hé twong duong trén U.
1.9 Cho E = |Ea Eb,...,} 1a mdt phan hoach cla A; véi E, la nhém chia a
Cho anh xa f: 2U -> 2Uv6i f(X) =u|E,:E.cX).
Chirng minh rdng f(X) ¢ X.
Cho céac &nh xa g, g’: 2U— 2U
voi g(X) = KIjE, a € X1;9’(X)=Uu|E ,;E ,nX *¢&],
Ching minh réng g, g’ 1a cac anh xa dong vag =g’
1.10 Cho G la gian giao trén u.
Choanhxaf:G = Gveif(X)=n {Y: YEG&X c YI.
Chirng minh réng fla anh xa déng.
1.11 Cho hai tap u. B bat ky. R ¢ u X B la quan hé trén u, B. V6i mbi tap X cla
2Uta c6 tap X* gdom cac y cua B ma xRy véi moi Xcua X:
X*=(y e B:(xy) e RV X6 X).
Chirng minh rang anh xa f: 2U -> 2Uvéi f(X) = X* la anh xa déng khi B = u
va R la quan hé tvong duong.
1.12 Cho u la tap bét ky dwoc goi la tap bién. F Ia tap cac quy tdc (hay tap cong
thirc) trén u. Gid st X e U; X C u. Ta no6i X/4 gidi dvogc I X, ky hiéu X -> X
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néu sau mot s6 1an st dung cac quy tic trong F vao X ta c6 x. Dat X* la tap céc

bién giai dvoc tr X.

Goi anh xa g: 2U — 2Uma g(X) = X+ Chitng minh rdng g la 4nh xa déng

1.13Cho A = IA|, A2..., AJ; B= {B, B2

(a,b) e R nguoc lai ghi sd 0.

..... B,; R C AxB la quan hé trén A, B.
PE xac dinh cac phén tir cia R ta c6 thé dung phwong phap liét ké cac cidp (a,b)
thudc R hodc dung bang hai chiéu va tai giao diém cla a va b ta ghi s6 1 néu

Viducho A={a, b, c; B=1Xy,z VI;R ¢ Ax Bcho trong bang sau:

X
a 0
b 0
c 1

P OX

1

O = N

0

o r <L

1

Xét X ¢ B. Ta dat p(X) latapcac phan tir cta A quan hé véi cac phan t&

trong X, téc p(X) = (a e A:(ax) e R VX eX).

Tagoi do tlivong xuyén (hay do

phé bién) clia X trong A, ky hiéu sp(X) la ty s6' Card(p(X))/Card(A).

Vay sp(X) = Card(p(X))/Card(A). Vi du nhin vao bang trén, d0 thuong xuyén
clia {x, z) 1a0, do thuong xuyén cua (x, y) trong A la 1/3; sp((x, y}) = 1/3 ...

Néu u = {6,, 02....om| la tap cac hoéa don; B = (i|, i2...,, in) la tap hang. Khi do
sp(X) la do thudng xuyén cla tap hang X trong tap hoéa don u.

Chiéng minh rang sp(X uY) < sp(X) vasp(X uY) < sp(Y)

1.14 Cho a ,p,y, 6 lacéc bién logic. Chitng minh céc déng thic sau:

(1) a V 3=pV a

(2) a A p=pA a

3)aA (PV Y)=(a A P)v(aA Yy)

(4)av (P Ay)=(av(i)a(ecvy)

1.15 Cho tap u gom chin d6 choi dugc danh s6 tir 1 dén 9 nhu sau:

u= {1,2,3,4,5,6,7,8,91.

Trong cac dé choi c6 cac mau: trang, den, dé; kich thudc: I¢n, nhd; hinh déang:

tam giac, vudng, tron.

Goi R, la quan hé cung mau; R, la quan hé cung kich thuéc; R, la quan hé

cung hinh dang.
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a. Chang minh rdng R|, R2, Rj la cac quan hé tvong duong.

b. Gia s chia theo mau ta dugc ba nhom trang, den, dé
U/R, = {{1,2, 3,4}, (5.,6), (7.8,9)}.

Chia u theo kich thwéc ta dwgc hai nhém 1én, nho

U/R2= {{1,2,3,4,5,61, {7, 8,91}.

Chia theo hinh déang ta dwgc ba nhém tam giéc, vudng, tron
U/R, = {(1,2,3), (4,561, {7,8,9)).

Hay thuc hién cac yéu cau sau day:

- Liétké R,, R2 R,

-Liétke R, " R; R=Rjn R;n R,

- Liét ké cac nhém cuda phan hoach U/R

- Liét ké cac nhém cta U/R, n U/R2n U/R,

21



Chuvong 2

Co SO DU LIEU QUAN HE

2.1. MO PAU

Co so di¥ lieu quan hé 1a tap cac dir liéu dwoc biu thi & dang bang nén mo
hinh co s& dit liéu quan hé 1a mét mé hinh dwgc st dung rong réi trong doi séng xa
hoi ctia moi t6 chirc, co quan, xi nghiép, doanh nghiép, noi nao can quan ly va xir ly
cac thong tin, noi d6 c6 dung cac bang di liéu, tc dung co s& dit liéu quan hé.
Trong chuwong 4 ching ta sé xét khai niém hé tin va vi quan hé la mot hé tin nén ta
nghién cttu quan hé nhv nghién cttu mot 16p cac hé tin. Vay co so di¥ liéu la gi? Va
co s& div liéu quan hé (CSDLQH) la gi? Ta hiéu mot co s& di liéu la tap cac di lieu
tién quan dén mot bai toan quan ly. Mol co s¢ d&¥ liéu quan hé la 1ap cac di liéu
dang bang lién quan dén mgt bai toan quan ly.

Vidu 2.1:

Xét hé so can bd cua mot co quan:

TT MS  TEN NS QUE GT LUONG
1 01 Huy 1945  Hanéi Nam 300
2 02 Tién 1950  Haiphong Nam 400
3 03 Lan 1960  Namha NG 200
4 04 Hién 1965  Haiduong N 250

(TT la th& ty, MS: m& s6, NS: nam sinh, GT: gi¢i tinh, LUONG la luvong cla
can bo tvong Gng...)-
Vidu2.2:

Xét s8 theo ddi khach cha mdt khach san: c6 MK 1a ma khach, NR 1a s6
phong, S6ngudi la s6 nguoi, Tién la s6 tién khach hang phai tra.

MK NR songuoi Tién
101 301 2 400
102 302 1 200
103 303 3 600
104 304 2 400
105 304 3 600
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Trong hai vi du trén tuy quan ly cac mang thong tin (d& liéu) khac nhau nhung
cé& hai déu cé chung mot dic thu: dir liéu dugc md ta dudi dang bang, mbi bang cé
mot dong dau la dong cac thudc tinh.

Trong vidy 2.1 céc thudc tinh la: (TT, ms, tén, ns, qué, gt, lvong}.

Trong vidu 2.2 cac thudc tinh la: [MK, NR, Sénguoi, Tién I.

Méi thudc tinh c6 mot mién gia tri cua nd, vi du thudc tinh nam sinh (NS) c6
mién gia tri 12 cac s6 nguyén: 1945, 1950, 1960, 1965,... thudc tinh TEN c6 mién
gia tri la cac xau ky tu (string): Minh, Tién, Lan, Hién,...

Trong mdi vi du & trén mdi bang déu cé mot s6 phan ti, vi du bang hé so can bo
clia co quan c6 bdn phén tlr, bang theo ddi khach & khach san ¢c6 nam phan ti, mbi
phan t& la mot dong, mot ban ghi. vé sau cac bang d¥ liéu dwgc mo td dudi dang
bang nhu vay sé dwgc goi la cac quan hé.

2.2. PINH NGHTA QUAN HE

Cho tap hitu han khac rdng cac phan tr A = (A,, A2... A,| duoc goi la tp céc
thudc tinh.

M®bi A, cla tap A c6 mign gid tri (mién tri) D(AI).

Dinh nghfa 2.1 Quan hé trén tap thudc tinh A

Mbi tap con R cla tich Descartes (Dé-cac) cac mién gia tri D(A;)
véii=1,2, 3,.., nduoc goi la mdt quan hé trén A.

Vay R la quan hé trén tap thudc tinh A néu: R Q D(A,) x D(A2 x... x D(A,,).

T& dinh nghfa ta thdy tich Dé-cac D(A]) X D(A2)... X D(A,) c6 rdt nhigu tap
con nén trén A c6 nhiéu quan hé khac nhau.

Vidu 2.3:

Giast A= (E,B,C},D(E)= [0,11,D(B)= (a, b, c), D(C) ={x,y|.

Tich Bé-cac D(E) X D(B) X D(C) = ((0,a,x), (0,a,y), (0,b,x), (0,b,y), (0,c,x),
0,c,y), (1,a,x), (1,ay), (Lb,x), (Ib,y), (I,c,x), (1,c,y)|.

Tich D(E) X D(B) X D(C) c6 12 phén tlr va n6 c6 2122tap con khac nhau nén
trén A = |E,B,C) ta c6 222quan hé& R khac nhau. Vi dy R, = 0 14 quan hé rdng
Rj = ((0,a,x)I, R|” = ((0,b,x)I la cac quan hé chta 1 phan t&, quan hé R2= |(0,a,x)
(0,b,x) I la quan hé chia 2 phan t&, con quan hé R = {(0,a,x), (0,a,y), (O.b.x) (0by)
(0,c,x), (0,cy), (La,xx), (Lay), (Lb,x), (Lb,y), (I,c.x), (I,c.y)) la quan hé chia 12
phén t&. Qua vi du, ta thdy mdi phan tlrclia quan hé R la mot b cda tich Dé-cac
D(E) XD(B) X D(C).
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Trong CSDL quan hé, dé cho tién va di hinh dung v&i cAc bai todn quan ly ta
viét mbi quan hé R trén A dudi dang bang. Dong dau cua bang la dong céc ihudc
tinh, cac dong sau cua bang la cac by cla quan hé. Vi du véi quan hé Ro trén
A = IE, B, C} khdng chira phan t& nao ta viét:

Ro
E B ¢ hay viét R((EEBCO = 0

Hodc cac quan hé cha 1phan tt R,, R,” dugc viét:

R, Ri’
EBc EB c
0 a X 0 b X

Quan hé chtra 2 phan tr R2:

r2

EBC
0 a X
0 b X

MOt cach téng quat tir dinh nghfa ta thdy néu cho trudc tap thudc tinh
A = |A|, A2..., An| thi quan hé R trén A 1a m0t bang hai chiéu, trén cot thé i la cac
gia tri cia D(Aj), trén mdi dong clia bang 1a bd n gia tri clia cac mién gia tri cla cac
thudc tinh A|, A2- A,. Mdi dong 1a mot phan t& cla quan hé.
Vay mot quan hé R trén A la bang (khong c6 hai dong giong nhau) c6 dang:
Bang 2.1: Bang quan hé R

R
A a2 A An
a a2 a'i aln
an aj an
am  anm anj am
Trong bang 2.1 moi bd t, = (an, ai2...aij,...,a,n), véi i = 1, 2....m; la mot phan ti

cuaRvaR = (t,
Luu y:

Khi trinh bay dé cho nhanh ching ta khong ké bang ma viét theo cot. dong
tvong ng.
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Hodc doi khi ta viét quan hé R du¢i dang bang 2.2 nhu sau:
Bang 2.2: Bang quan hé

R A A? A A,
t, an  al 3] aln
i ai a? a, an
tm aml  ,pp anf am
Khi d6 R = |t], tm), ti = (aM ai2 al,,...,aln), i=1,2,..., n

DE ky hiéu mot quan hé nao do trén tap thudc tinh A = {A|, A2... A,) ta ding
R hodc r.

Ky hiéu R(A|, A2j... A,) dung dé chi mot quan hé R trén A = 1A|, A2... A,l, vi
du cho quan hé sinh vién sv(MASV, HOTEN, NGAYSINH, QUE, GIOITINH).

Tl dinh nghTa va tryc quan cla quan hé R trén A ta thay khi cho tap thudc
tinh A = {Al, A,,... A, la dd cho khudn hodc lwvgc d6 clia quan hé, va tha vi hon ta
c6 thé coi nhw d& cho mot quan hé, d6 1a quan hé rdng. Vay khi néi cho tap thudc
tinh A = {A],..., An}ta coi nhv cho truéc lvge d6 quan hé (LDQH). Lugc d6 do co
dang sau:

Bang 2.3: Lugc do quan hé

R

Limy:

- Quan hé R la mot tap hop nén trong mot quan hé ta coi hai dong giéng nhau
chi la mot phan tr cia R. Béng thoi véi cach biéu dién quan hé nhu mot bang thi thi
tw tredc sau cla cac dong (cot) khong lam thay d6i ban chit quan hé.

- Moi quan hé R trén tap thudc tinh A = iA|, A,....An}Ilc nao ciing c6 thé biéu
dién béng bang nhu 2.1 hodc bang 2.2 nhung digu nguoc lai khdng dang, nghia la c6
nhiéu bang khong phai la quan hé trén A. D6 la nhitng bang c6 cac dong giéng nhau.

Vidu xét bdng R sau:

R
HOTEN NS QUE KHOA
LAN ANH 1980 Hn CNTT
LAN ANH 1980 Hn CNTT

LAN ANH 1980 Hn CNT



26 Caso dit lieu quan hé & img dung

bay khong phai la quan hé R trén A = {HOTEN, NS, QUE, KHOA}.

Vi voi tu cach quan hé la mot tap hop. quan hé R khéng cé 3 phan t& giong
nhau, mac du trong doi song thyc cé thé co rat nhieu LAN ANH cung sinh ndm
1980, cung qué Hn, cung khoa CNTT.

Trong thwc té quan Iy néu gdp cac treong hop nhw trén ta thém thudc tinh ma
cho céc sinh vién dé phan biét cac sinh vién véi nhau.

Vidu 2.4:
Xét danh sach sinh vién
Cho A = {MASV, HOTEN, QUE, NS, KHOA I va quan hé R nhv sau:

R
MASV ~ HOTEN NS QUE KHOA
01 LAN ANH 1980 Hn CNTT
02 LAN ANH 1980 Hn CNTT
03 LAN ANH 1980 Hn CNTT

Quan hé R c6 4 phan tl, c6 3 sinh vién LAN ANH clng qué, clung nam sinh,
cung khoa.

Vidu 2.5:

Cho cac quan hé Rva S nhu sau:

J s:Tible ro rEPi~En
Masv 1 Hoten 1 NS . E@

» An 02/01/1986 .

sv2 Khang 03/o1/1086 | W

sv3 Thinh 02/02/1988

sv4 Vuong 02/02/1984
*
Rt [H 1< 1L Aiibeid4

Hinh 2.1. Quan hé Sva R
Vay R = (t], t2| vat| = (svl, An, 02/01/1986)
t2= (sv5, Phu, 02/02/1986)
s= ft,\ t2 t,\ t4’| vat,” =t = (svl, An, 02/01/1986)
2’ = (sv2, Khang, 03/01/1986)
,” = (sv3, Thinh, 02/02/1988)
t4' = (sv4, Vuong, 02/01/1984)

-

T day ta sé ky hiéu t la phan t& cla R.



Chuong 2: Co s¢ dit liéu quan hé 27

2.3. CAC PHEP TOAN PAI SO QUAN HE

Nhu ta da biét quan hé la mot tap hop nén trén cac quan hé ta c6 thé thuc hién
cac phép toan tap hop nhu hop, giao, hiéu,... cac phép toan dé nguoi ta thuong goi la
céac phép toan dai s6 quan hé (BSQH).
Pinh nghfa 2.2 Céc quan hé tuong thich

Ta néi hai quan hé r, va r2la tuong thich néu ching cung xac dinh trén tap
thudc tinh A.

2.3.1.Phép hop
Binh nghta 2.3

Hop cla hai quan hé twong thich r, va r2 ky hiéu r, + r2hodc r, r2 la mot
quan hé trén A gém céac phan tlr thudc r, hodc r2 Téc la:r, u r2= {t: t s r, hodc t ¢ r2}

Vidu 2.6:

Cho hai quan hé S va R nhv sau:

Hinh 2.2. Quan hé SvaRr
Khi d6 tacé quanhé R u S:

Rus
Masv Hoten NS
sv1 An 02/01/1986
sv2 Khang 03/01/1986
sv3 Thinh 02/02/1988
své4 Vuong 02/02/1984
sv5 Phu 02/02/1986

TUr dinh nghTa ta thdy ngay réng:
Vrltr2thir, U r2=r2u r,

Vrthiru r=r
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Mot cach téng quat c6 thé 1dy hgp cua m quan hé teong thich. Cho m quan hé
tuong thich r,, r2,r,,... rm

Hop cda cac quan hér,, r2r,,... rmla mot quan hé r, u r2u... u rmgom cac
phén tir thudc r, hodc r2hodc r, hoic... rm

Vayr, u r2u...u r,=|t: ler hodcte r2. hoicte rm}
2.3.2. Phép giao
Cho A = (A|, A2.-, A,), r, var2la 2 quan hé trén A.
Pinh nghia 2.4
Giao cla hai quan hé r, var2ky hiéu: r, *r2hodc r, n r2la mot quan hé trén A
gdm cac phan t chung clar, va r2.
Vay:r,n r2= {t:ter vat € r2).
Vidu 2.7:
Cho hai quan hé R va s nhu trong hinh 2.3:
Khi @GR n S =R giao S.

Masv | Holen Holen
02/01/1986 02/01/1986
03/01/1986 02/02/1986
02/02/1988
02/02(1984
- ]
wy-- B
liLTaeid
J RG0S Tablc
Masv | Hoten | NS
02/01/1986

Hinh 2.3. Giao cla hai quan hé Sva R

Hodac cho hai quan hd r, var2

rl r2

A B ¢ D A B ¢ D
3 b G d, a b ¢ d
a boc d 2 b2 2 d2
a2 b2 c2 d2 X 'y z Y,

a, bj C d,
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Khi d6 ta cé quan hé giao:

2.3.3. Phép trir (hiéu)

r,nr2

a b
a b
a2 b2

Cho hai quan hé r, va r2trén A.

binh nghta 2.5

29

Hiéu cua T va r2ky hiéu r, - r21a mdt quan hé trén A gdm céc phan tir thuéc r,

va khong thudc r2.

Vayr, -r2= {t:ter, vat Er2}.

Vidu lay r, var2nhu sau:

n
A,
a.

as
ad
a5
a6
a7

a,

Khi détacoér2-r, la:

B
b|
b,
b4
bs
bfi
b7
b«
b,

c
q

c3
c4
c5
c6
c7
ch

cy

r2-r,
A, B C D
Xy

Hodc ldy S va R nhu sau va lasé c6 R - S tuong ng trong hinh 2.4

zZ VvV
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Hoten Masv Hoten
02/01/1986 02/01/1986
Khang 03/01/1986 02/02/1986
Thinh 02/02/1988
Vuong 02/02/1984
IRt E ) ' T
Masv |  Holen
02/02/1986

im im aa at

Hinh 2.4. Hiéu cla liai quan hé Rvas
2.3.4. Phép chiéu

Cho A = IA,, A2... A,) var lamot quan hé trén A. X cA. Ta xét quan hé con
clia quan hé r chi trén tap thudc tinh X, dé la chiéu cta r Ién X.

Pinh nghta 2.6
Chiéu cla r 1én tap thudc tinh X, ky hiéu r.x hodc r[X], la mot quan hé trén lugc
d6 X gdm céac phén t& cOa r sau khi da lwgc bd cac thudc tinh khong thudc tap X.
Twong ty voi r.x, cac phan t& cta r.x la nhirng phén tir ky hiéu 1a t.x (hodc
t[X]) chinh la chiéu cta t1én X. Vay r.x = (t.X: I €i[, t.x la chiéu cGa phan tu t Ién
tap thudc tinh X.

Lwuy: r.x lathu gon cua r 1én tap thudc tinh X.
Vidu 2.8:

Cho quan hé r nhu sau:

A, B c D E F G

a B g d e ¢ g

a2 b2 c2 d2 e2 2 ®

a, b, c3 d} e, f, gl

ad c4 d4 ed f« o
Giasttaco X = iB,C|, Y= (F,G].



Chuong 2: Co s¢ di liéu quan hé 31

Khi d6 ta cé hai quan hé con chiéu clar Ién X va Y twong &rng:

r. X r.Y

B c F G

b, c fi gi

b2 c2 2 &
c3 f, 8

Hodc cho S nhu sau va chiéu cda S Ién Masv va Hoten ta dugc quan hé
S_MasvHoten nhv trong hinh 2.5.

Record: QT) i | T (r-ipiiPLor 4
Hinh 2.5. Minh hoa chiéu cla quan hé

2.3.5. Phép Tich Deé-cac (Descartes)

Tich Be-cac cla hai quan hé ta chi xét trén cac tap thudc tinh roi nhau.

Chor, la quan hé trén A = {A,, Al

Cho r2la quan hé trén A’ = (B|, B2... Bm|. V6¢i An A’=0.
Binh nghta 2.7

Tich Dé-cac cua r, va r2ky hiéu: r, x r21a quan hé trén lvgc d6 A u A’ gébm
cac phan tl tao ra tlr tich Dé-cac cla hai tap r, var2

Vay quan hé r, Xr2la quan hé trén luvgc dé:

AUuA’= (A], A2. A,, B|, Hz,.. Bml

vair, Xr2=|(t|,t2:t, 6 1, t2e r2).

Vidu 2.9:

Cho r, va r2nhv sau:
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B c
b, Cl
b2 c2

"1, c6 hai phan tr

rixr2

B c

b, c|
b, c|
b, q
b2 c2
02 c2
b: c2
b, q
=2 c2
b, c|
b2 c2

d2

. r2¢6 ba phan to, t

es5

6l

e2
e3
ed

es

f,

Co's¢ dit liéu quan hé & img dung

G

gi
g2
gi
g4

gs

jch Dé-cacr, x r2sé ce sau phan te.

G
gi
92
gi
gl
02
gl
gi
gi
gs

gs

hoac cho 2 quan hé S c6 4 phan t&, Q c6 3 phén t& nhu
lay tich Dé-céc ta dugc quan hé Tichdecac_SQ c6 12 phén ti.

Hinh 2.6. Minli lioa lich Dé-céac
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2.3.6. Phép ndi ty nhién

Cho r, va r2la hai quan hé tuong &ng trén A va A’.

Binh nghta 2.8

33

Pliép ndi ly nhién cla r, va r2, ky hiéur, |[x | r2la quan hé trén lugc d6 A U A’

gdm cac phan tlr t ma chiéu cla t 1én A la phén t& thudc r, con chiéu clha t1&n A’ 1a

phan t&r cua r2.

Vayr, P<Ir2=(t: tA s r vatA’ e r2

Vidu 2.10:

Cho r, var2la hai quan hé sau:

n r2

B c D c D E F

]| g 4 c, di e, f,

b2  ¢2 d2 2 d2 e2 ®

b, c, d, X y z v

2 3 4

NOGi ty nhién ctar, varz x| r2

B C D E F
b, a d, e. f,

2 c2 d2 e2 u
Hodc cho S va DIEM nhv trong hinh 2.7 khi néi ta dugc badng noi_S_DIEM

1L0 £31
Masv | Hoten NS MaMH [ Diem | Lop
vl An 02/01/19i i c m
sv2 Khang 03/01/191 V2 J n
sv3 Thinh 02/02/191 o3 Gt T3
sv4 Vuong 02/02/19!
ip noi.S.DIEM: Select Query
Masv Hoten NS I MavH Diem | Lop A
svl An 02/01/1986 ¢ 5 I S
sv2 Khang 03/01/1986 J 6 Im . a.
»>sv3 Thinh 02/02/1988 CH 7 T3
*

Hinh 2.7. Minh hoa phép ndéi ty liliién
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Vidu 2.11: Xét hai quan hé cung tap thudc tinh:

rl r2

B c D E B c D E
bi q d, ei yi 4wV
b2 c2 d2 e2 b. d d, e.
b, <« 4 ¢ y2 72 W2 w2
n|x|r2

B c D E

b, c, d, ei
b2  c2 d2  e2
b, c3 d, A3
b4 c4 d4 ed
b5 c5 d5 e5
c6 dé e6
Vay trong tredng hop hai tap thudc tinh nhw nhau thir, [x | r2=r,r>r2
Sau day ta xét vi du ma céc tap thudc tinh roi nhau.

Cho hai quan hé r, va r2nhu sau:

r r2

B c D E F G H
b| o] d. e. f, gi hi
2 c2 d2 e2 fj g2 h2
b, C, d, e? f, g3 h3

reong hop nay ta coér,|x | r2nhu sau:

ri|x|r2
B c D E F G H

bi a d, e ti gi h|
b] ci d| e i2 B

bl d, g f, gi h,
b, c, d e X y z

b2  ¢2 2 e2 f. gi hi
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2 c2 d2 e2 u & h2
b2 c2 d2  e2 f, g h
c2 d2 e2 X y z
b, d, e3  f, g. h
b, d3 e3 u 8i h2
b, el U B hj
b, c1 d3 X y z

Vay trong trvong hgp An A’=0 thir, [><|r2=r, x r2.

Ching ta can lvu y rang cac phép toan tich Bé-cac va phép ndi la nhitng phép
toadn ghép cac bang vao voéi nhau, trong cac bai toan quan ly ta thudng dung phép
nGi dé truy xudt di lidu.

2.3.7. Phép chia

Cho r la quan hé trén A = |A|, A2x.. An); sla quan hé trén A’va A’c A
Binh nghta 2.9

Phép chia cua quan hé r cho quan hé s, ky hiéu r s s hodc r/s 1a quan hé trén
lvge d6 A\A ’ gdm cac phan ti tfA\A '] ma tthudc r va t[A’] thudc quan hé s.

Vayr/s= {tfA\A'l: t c rvat[A’] e sl.

Vidu 2.12:

Cho r laquan hé trén A = IH, B, C, D, E. G), s la quan hé trén A’ = IH, E. GI
nhu sau:

r s
H B c D E G H E G
ai b g d, ei gi ai e gi
% 2 c2 d2 e2 g: X y z
% b, d, e3 gj a3 e? gj
a4 b4 c4 d4 ed o

Khi do:
rls
B C D
b] c| di
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T dinh nghTa ta thdy dé cé thé thuc hién dugc phép chia r/s thi A’ phéi la lvgc
d6 con thuc s cla A.
2.3.8. Phép chon

Trong x& Iy cac CSDL dang bang (quan hé) mot phép toan ta thwdng dung dé
truy van di liéu dé 1a phép chon. Phép chon ttc Ia chon tir bang R ra cac phén t
thoa mén diéu kién E nao do.

Cho quan hé r trén A. Cho E la ménh dé logic trén cac thudc tinh cla A. Phan
t t thudc r théa mén diéu kién E ta ky hiéu t(E).
binh nghta 2.10

Phép chon trong quan hé R theo di&u kién E cho ta mot quan hé trén lugc dé A
ky hiéu R(E) hodc OFR) va chita cac phan ti clia R théa man diéu kién E.

Vay oe(R) = {t(E):te R1
Vidu 2.13:

Xét hd so két qua thi cua sinh vién.

Gia sl ta cé quan hé r nhu sau:

r

TT HOTEN NS PIEMCSDL DIEMFOX
1 Tudn Anh 1974 7 5
2 Huy Céng 1974 8 3
3 Th. Huong 1975 8 9
4 Binh Minh 1976 2 3

Gia str digu kién E la sinh vién c6 it nhdt mot diém kém. Vay:

oe(R)

TT HOTEN NS PIEMCSDL DIEMFOX
2 Huy Coéng 1974 8 3

4 Binh Minh 1976 2 3

Hodc cho bang S nhu trong man hinh (hinh 2.8) va chon nhitng bd c6 ndm sinh
2008. Ta duwgc két qua cé trong bang chon_NS = 2008:
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> Syal
Masv | Hoten | NS |
svl An 02/01/1986 E
sv2 Khang 03/01/1986 |
sv3 Thmh 02/02/1988 1
sv4 Vuong 02/02/1984 U
*
Record: [H] < »CMH
Hinh 2.8. Minh hoa phép chon
3 S:Table

Hinh 2.9. Minh lioa két qua phép clion
2.3.9. Phép két noi theo 9
Chiing ta sé xét phép két ndi theo toadn t&r 9, v&i 0 1a mot todn t& so sanh s6 hoc
hai ngoi 1=, <, >,<,>, * 1.
Cho r va s la hai quan hé twvong Gng trén cac lvgc dd roi nhau A va A’ voi
An A’=0 vaA= (Al,...A...A,|, A’= (B....Bm)
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Binh nghfa 2.11

Phép ndi theo & clia cac quan hd r va s, ky hiéu r |><|jejs 1a mdt quan hé trén
lvgc dd A A’ gdm nhirng bo thudc tich DE-cac cla r va s sao cho thanh phan th i
clia quan hé r thda mén phép toan 0 v¢i thanh phan thir j cia quan hé s.

Vay két ndi 0: r |><|I0)s 1a chon trong r x s cac b ma cac thanh phan thi i, j
clia cac quan hé r, s tvong (ng thda man 0, tkc la:

ri><ligsS= {t 6 rxs:t(A,e B)i.

Day la phép két ndi gén véi tich Dé-cac clar vas.

Vidu 2.14:

Gid st rvas la cac quan hé nhu sau:

H B c D E
1 2 3 3 1
4 5 6 6 2
1 8 9

) ta cé:
r| x| 2<iS
H B c D E
] 2 3 3 1
1 2 3 6 2
4 5 6 6 2

Vidu 2.15:

rvaslacac quan hé:
r s
H B C D E

2 3 1 e

a b c a e
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Khi do:
r|x|u,s
H B C D E F
1 2 3 1 e f
a b c a e f

2.3.10. Phép ndi nira
Cho céac quan hé r va s trén cac lvgc d6 A va A’ tvong Gng.
Binh nghta 2.12
N&i nlra clia cac quan hé r vas, ky hiéu r [>< s 1a mot quan hé trén lvgc d6 A
goém cac bd clar |x | s chiéu Ién A
Vayr [><s= (t:te (r><|s).A}= {tA:te r|x|s).
Thcr |><s= (r [><|s).A
Vidu 2.16:

Gia st r va s la cac quan hé:

r s
H B c B C D
a b c b e d
d b c b c e
b b f a d b
c a d

Khi d6 ta co:
r|><s
H B ¢
a b c
d b c
c a d

Chung ta dé dang nhan thdy réng: N6i nira la néi tu nhién xong chiéu lén A,

r><s*sfp><r
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Luuy:

- Hau hét cac phép toan dai s6 quan hé déu dwgc cai dat trong cac ngbn ngi
truy van quan hé nhu QBE, SQL, ORACLE,...

- Co s& dir lieu (CSDL) quan hé la mot co so dir lieu gom cac quan hé lién
quan dén mot bai toan.

Sau day ching ta sé xét mot so6 vi du dé minh hoa cac ¢ng dung cla cac phép
todn quan hé trong cac CSDL.
Vidu 2.17:

Cho CSDL ban hang gom 5 quan hé sau:

khtMakh. Tenkh. DS...).

Pay la quan hé khach hang gom cac thudc tinh: ma khach hang (Makh), tén
khach hang (Tenkh), doanh s6 (DS),...
nvCManv. tenv...).
Pay la quan hé nhan vién gom céc thudc tinh ma nhan vién (Manv), tén nhan
vién (Tenv),...
sp(MASP. TENSP, DVT, NSX, GIA).
Pay la quan hé san phdm gém cac thudc tinh: ma san phdm (MASP), tén san
phdm (TENSP), don vi tinh (DVT). noi san xudt (NSX), gia (GIA).
hdiSOHD. NHD, Makh, Manv, Trigia).
Day la quan hé hdéa don gdm céac thudc tinh: s6' hda don (SOHD), ngay lap héa
don (NHD), mé& khach hang (Makh). m& nhéan vién Iap héa don (Manv), tri gid hda
don (Trigia).

cthd(SOHD. Masp. SL).

bay la quan hé chi tiét héa don gom céac thudc tinh: s6 héa don (SOHD), ma
san pham (Masp), s6 lugng (SL).

Céc thudc tinh khéa dwoc gach ngang du¢i, vi du Masp
Bang cac phép toan dai s6 quan hé, ta c6 thé thwc hién cac yéu cau sau:
Lap bang Masp, Tensp do khach hang cé tén la A mua.

Lap bang SOHD, TRIGIA do nhan vién c6é tén la Hoa lap trong ngay
01/01/2009.
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Hinh 2.10. Minh hoa co s& di¥ liéu ban hang

Tim cac SOHD da mua cung lic hai mdt hang cé ma 1va 2.

Lap danh sach Masp, Tensp khéng béan duwoc.

Lap danh sach Makh, Tenkh da mua hét tién (tdng cac TRIGIA = DS).

Thyc hién cac yéu cdu trén: Mudn ldy tén 6ng A ta phai vao bang kh. Mudn
biét 6ng A c6 mua hang khdng phai vao bang hd tim (qua Makh cda dng A). Muo6n
biét 6ng A mua nhirng san phdm gi vao bang cthd (th6ng qua SOHD). Mudn ldy tén
san pham ta phai vao bang sp (thdng qua Masp). Nhw vay ta néi tv nhién bén bang
kh, hd, cthd, sp, sau d6 chon nhitng bd chira ho tén A va chiéu Ién Masp, Tensp. Luu
y quan hé kh néi véi quan hé hd theo Makh, cthd ndi véi sp theo Masp, hai két qua
ndi véi nhau theo SOHD.

Vay R, = kh [><| hd I><| cthd [><| sp

Dit E la diéu kién: Tenkh = A

Chon trong R, nhitng bd théa mén diéu kién E cho vao R,
R2= o E(R,) va két qua theo yéu cdu c6 trong R
R = R2[Masp, Tensp]

Hay viét dwéi dang mot biéu thic:
R = (0 E(kh |><]| hd |><] cthd |x | sp))[Masp, Tensp]

= (o HoTenkH= A (kh |><|] hd |><| cthd |x | sp))[Masp, Tensp] va két qua cé
trong bang A_MUA (hinh 2.11).
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J AMUA; Select Query: Table

Hinh 2.11. Minh liga két qua pliép loc
Luu y:

- Hau hét cac cau truy van thuong phai thuc hién noéi - chon - chiéu. Bau tién
ndi cac bang can ldy thong tin lai véi nhau, sau dé chon trong bang dé nhirng bd
thda man yéu cau bai toan, cudi cung chiéu I&n nhirng thudc tinh cén loc.

- Tuong ty SOHD, TRIGIA, NHD c6 trong bang hd, Tenv c6 trong bang nv

Vay:

- NGi

Ri=hd |x | nv
- Chon
Goi E la diéu kién: (Tenv = Hoa) and (NHD = 01/01/2007)
R2= OE(R]) va két qua c6 trong R sau:
- Chiéu
R = R,[SOHD, Trigia].
Hay R = (0 E(hd |x | nv))[SOHD, Trigia] véi E la diéu kién (Tenv = Hoa)
and (NHD = 01/01/2007)
Ta tim Ian lugt cac sd héa don dd mua 1va cac sd héa don dd mua 2 giao cua
hai tdp d6 la nhiing s6 héa don d& mua ca hai mat hang 1va 2
Vay R, = OMASPH (cthd)
R2=R,[SOHD]
~A3= 0 MASP=2 (cthd)
Rj = R,[SOHD] va két qua c6 trong R sau R = R,
Hav R = (CIMA=1 (cthd))[SOHD] n (o MASP=2 (cthd))[SOHD]

Ri.
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M4 san phdm khong ban dugc la nhitng ma san phdm cé trong bang sp nhung

khéng xuat hién (du I Ian) trong céac cthd. Vay ta tim nhirfng ma san pham c6 trong
sp ma khong cé trong chi tiét hda don, l1dy bang két qua ndi véi bang san phdm de
6 tén san phadm va cudi cung la chiéu.

Ri = sp[Masp] - cthd[Masp]

R2=1sp |><| R,

R = R2[Masp, Tensp]

Hay R = (sp |x | (sp[Masp] - cthd[Masp]))[Masp, Tensp]

Mudn tinh téng tri gia chlng ta phai c6 mot phép toan s hoc, phép tinh téng
nhu trong cac phép toan quan hé khdng c6 phép toan nay. Vay yéu cau dat ra khong
gidi duvoc. Pay 1a mot yéu diém clia cac phép toan dai s6 quan hé. D& khic phuc céc
y8u diém cua dai s6' quan hé ta ding cac ngdn ng quan hé khac nhv Access, SQL,
Oracle,... trong cac ngdn nglr d6 c6 cac phép tinh téng.

Trong cac phép toan dai s6 quan hé c6 ndm phép todn dwgc suy ra tir ndm phép
con lai. Ta s& néu dinh Iy vé van dé nay. N&m phép toan: hop, hiéu, licli DE-cAc,
chon, chiéu dwoc goi la ndm phép toan co ban. Nam phép toan: NGi tw lihién, ndi
theo 0, ndi nra, giao, chia la cac phép toan khéng co ban.

Pinh Iy 2.1

Céac phép toan co ban doc lap 1an nhau.

Céac phép toan khong co ban drgc biéu thi qua ndm phép co ban.
Chirng minh:

Ta dé dang thdy béng trwc quan rdng mot trong nam phép toan co ban khéng
thé biéu thi qua bén phép con lai.

Ta chirng minh y hai ca dinh Iy 2.1 bang cach biéu dién cac phép toan khong
co ban qua cac phép co ban, vidurns =r-(r-s).

2.4. PHU THUOC HAM

Trong cac bang quan hé & phan trudc, chling ta thdy gilta cac thudc tinh cua
quan hé cé6 mét sd rang budc (phu thudc dir liéu) dong vai trd quan trong trong ly
thuyét CSDL.

Vi du xét tap thudc tinh hay lvgc do quan hé tuyén sinh vao dai hoc voi cac
thudc tinh the ty (TT), tén (TEN), nadm sinh (NS), qué (QUE), s6' bdo danh (SBD)
diém toan (BT). diém Iy (BL), diém hoa (D H)...
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A = ITT. TEN, NS, QUE, SBD, BT, DL. BH....| ta thdy thudc tinh sd' bao
danh (SBD) quyét dinh duy nhéat cac thudc tinh khac, néi cach khac néu biét SBD thi
biét duoc gia tri ca cac thudc tinh khac nhv BT, DL, DH,... tic SBD kéo theo cac
thudc tinh khac. Vay gita cac tap thudc tinh X, Y cla lvgc dd quan hé A cé nhiing
méi rang budc kiéu kéo theo, xac dinh duy nhat.

PEé di sau hiéu rd ban chit cac m&i rang budc do, ching ta s& xét khai niém
phu thuéc ham-functional dependence (viét tit PTH).

2.4.1. Binh ngha phu thuéc ham trén lvgc do A
Cho luge d6 quan hé A = {A|, A2..., A,).
Giast X, Y lacéac tap con cua A, X, Y ¢ A.

Binh nghfa 2.15 Phy thudc ham trén lvgc d6 A

Ta néi Y phu thuéc ham vao X (hodc X xac dinh phu thudc ham Y) trén lugc
dd quan hé A, ky hiéu X — Y, néu v6i moi quan hé r trén A va Vt, I’ E |
néut.x =t’.x =>tY =t".Y.

X la tap thudc tinh xac dinh (determinant), Y la tap thudc tinh phu thudc
(dependent).

Trong thyc tién ching ta thdy rat nhiéu lugc d6 quan hé A ma trén né moi
quan hé r déu thda man mot phu thudc ham nao d6. Chéng han xét hd so nhan sy
clia mot nwéc thi sd' chirng minh thu 1a mot thudc tinh luén xac dinh duy nhat cac
thudc tinh khac. Hodc néu ching ta xét hd so sy quan thi s6 hiéu sy quan ciing la
thudc tinh xac dinh cac thudc tinh khac (néi cach khac néu cé hai sy quan cé cling
s0' hiéu thi hai sy quan d6 cé cung nhitng tham s6 khac, tic hai sy quan dé la mot).
Trong cac bai todn quan ly nhan sy ta thuong thém thudc tinh ma cda doéi twgng ID
va thudc tinh nay luén xac dinh duy nhét cac thudc tinh khac. Mdi déi twvong chi co
mot ma ID duy nhét khac voi cac doi tugng khac.

Nhu vay khai niém phu thudc ham trén lvgc d6 quan hé A khang dinh su rang
budc mang tinh chat ndi tai cla cac tap thudc tinh trong A. D6 la sy rang budc cla
cac tap thudc tinh trong A xét véi moi quan hé r trén A.

Vidu 2.18:

Cho lvge d6 A = (Manv, Hoten, NS, Que, HS, Luong} véi thudc tinh ma nhan
vién Manv, Ho tén, ndm sinh, qué, Hé sé va Luong tuong (¢ng. Khi d6 ta cé vi Manv
la khéa nén Manv -> IManv, Hoten, NS, Que, HS, Luong I, HS -» Luong. Luong ->
HS. Ta c6 tap phu thudc ham trén A la F = (Manv — {Manv, Hoten, NS. Que Hs
Luongl, HS -> Luong, Luong -> HS) = {Manv -» A, HS -> Luong, Luong -> HS|
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2.4.2. Dinh nghia phu thuéc ham trong quan hér

& trén chiing ta da dinh nghta khai niém phu thudc ham trén lvgc d6 A.

Sau day la khai niém phu thudc ham trén mot quan hé r cu thé cia lvgc do A.

Cho lrge d6 quan hé A va X, Y la cac tap con clia A, r 1a mot quan hé trén A,
Dinh nghta 2.16 Phy thudc ham trong mot quan hé r

Ta néi X xac dinh phu thudc ham Y, ky hiéu X -> Y, trong r néu véi moi t va
t’cla r ma t, t’ bdng nhau trén tap X thi ching ciing bang nhau trén tap Y, tic la Vi,
t’e rnéut.x =t’.x thitY =t".Y.

Vay phu thudc ham trén luge do A l1a phy ham ma t.x = t’.x thi t.Y =t’.Y thoa
man véi moi quan hé r trén A,

Phu thudc ham trong quan hé r chi doi hdi t. X = t’.x thi t.Y = t".Y thda mén
quan hé r. Hién nhién X -> Y Ja PTH trén lvgc d6 A thi n6 1a PTH théa man moi
quan hé r trén A.

Vidu XEt quan hé r nhu sau:

r

H B c D
0 0 0 0
1 1 1 1
0 1 0 1

R4 rang trong r thi H->C (vi cac bd béng nhau trong H ciing béng nhau trong C).
2.4.3. Céc tinh chédt cla phuy thudc ham

Caéc tinh chdt cha phu thudc ham taxét trén lvgc d6 A. Néu X,Y,Z va W la
nhitng tap thudc tinh cla A thi ta c6 mdt s6' tinh chat co ban cualép cacPTH nhw
sau (détién klii trinh bay thay clio 1ap IH, B.C| ta sé viét HBC):

Arl. Tinh phan xa: X -> X, vanéu Y ¢ Xthi X-» Y

Ar2. Tinh mé& rong hai vé: X -> Y => XZ -» YZ (m& rong hai vé tap Z)
Ar3. Tinh bdc cau: X->YvaY->Z=>X-»Z

4. Tinh tva bdc cAu: X = YvaYZ-»W=> XZ »w

5. Tinh m& rong trai va thu hep phai: X ->Y =>XZ ->Y-W

6. Tinh cong ddy di: X -» Y vaz w =>XZ -» YW
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7. Tinh tich lGy: X AYvaY->ZWArX-> YZW

C6 thé ching minh cac tinh chat Arl, Ar2, Ar3, 4, J, 6, 7 mot cach don gian.
Giaslrt, t” Grvar la mdt quan hé bat ky trén A. Chlng ta lan lwgt chitng minh cac
tinh chét trén mot cach dé dang. That vay:

Tinh phan xa Arl: Diéu nay hién nhién vi t va t’ dd bang nhau trong tap X thi
ching phai bang nhau trong moi tap con clia X, ndi cach khac t.x =t’.x =>t.x =t .X
vatyY =t.Y véi moi YcX.

Tinh b3c ciu Ar3: Gid sir t. X = t'.x theo gia thiét X -> Y néntacé tY =t’.Y
ma t.Y =t".Y theo gia thiét Y -> z talai c6t.z =t".z. VAy tr t.x = t’.x ta suy ra
duoct.z=t’.z, nén X -> z.

Tinh m& rong liai vEAr2: Gidslr t.xz =t’.xz ta phai chitng minh t.YZ =t .YZ
TUt.xz =t.xztacdi.x =t’.x vat.z =t".z. Theo gia thiét:

tx =t'.x thitY =t.Y. Vay th t.xz = t’.xz tacot.Y =t’.Y va
tz=t.zmatY =t.Yvatz=t.zthitYZ=t"YZ. Vay xz —>YZ.

Céc tinh chat khéac c6 thé chirng minh tuong ty. Tuy nhién ta thdy rdng céc tinh
chét 4, 5, 6, 7 déu c6 thé suy ra tir cac tinh chdt Arl, Ar2, Ar3. Trong ly thuyét
CSDL, ba tinh chat Arl, Ar2, Ar3 dwgc goi la hé tién d&é Armstrong (Armstrong la
nguoi dau tién néu ba tinh chat Arl,Ar2, Ar3 cua cac phu 'chugc ham).

2.4.4. Heé tién dé Armstrong va cac phép suy dan

Hé ba tinh chat |Arl, Ar2, Ar3| dwgc goi la hé tién dé Armstrong cuta I6p cac
phu thudc ham PTH trén lvgc do A.

Hé Armstrong = IArl, Ar2, Ar31 la hé tién d& vi tir day chdng ta c6 thé suy ra
céc tinh chét khac. Vi du dé chitng minh tinh chét 6, ta thwc hién:

Tl X > Y mé rong hai vébang z tacd xz -» YZ @)
Tz ->w mé rong hai vé bdng Ytacd YZ -» YW (**)
Tl (*) va (**) theo tinh béc cAutacd xz -> YW

Hay dé chirng minh tinh chét 7, ta thyc hién:

Tl Y -> zw mo rong hai vé bing Y tacé YY -> YZW maYY= Y nén taco
Y —» YZW va theo gia thiét X — Y nén theo tinh bic cau tacd X —YZW.

a. Phép suy dan theo hé tién dé

Ta thdy hé tién d& Armstrong dong vai tro luat sinh cda I¢p cac PTH.
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That vay néu cho trudc tap phu thudc ham F trén lvge d6 A thi ta cé thé ding
luat suy dan trong cac tinh chédt cia PTH dé nhan dwoc cac PTH méi, 16p cac PTH
nhan dugc tir cac phép suy dan nhu vay dong vai trd quan trong trong 16p cac PTH
trén lvgc d6 quan hé A. Nhu ta vira trinh bay cac tinh chat 4, 5, 6, 7 déu dugc suy
dan (suy ra) tir hé tién dé Armstrong. That vay:

Tinh tya bdc cau (4) c6 thé suy ra tir tinh m& réng hai vé va tinh béc cau vi tir
gia thiét X -» Y m& rong hai vé bing z tacoé xz —YZ vavi YZ —»w theo béac cau
tacdxz ->w.

Tinh m& rong trai va thu liep phai (5) dwoc suy tir tinh phan xa va bac cdu vi
v6i moi X, y, z, w theo tinh phdn xata lubn cé xz -» X vaY —Y -w vatugia
thiét X — Y theo tinh bdc cAutacéd xz -» Y - w.

Nhu vay ta thdy rdng moi phyu thudc ham f dwgc suy ra tir cac tinh chét cua
PTH déu c6 thé dwoc suy ra tir chi ba tinh chét cua hé tién dé Armstrong. Da4i khi
thay cho néi phu thudc ham f nhan duoc tir tap phu thudc F dva vao cac luat suy dan
trong céac tinh chat cta phu thuéc ham ta sé noi: f suy dan dwgc It F theo hé tién dé
Armstrong (suy dan theo hé tién dé).

Vay gia st F la tap cac phu thudc ham va f la mot phu thudc ham trén A.

Dinh nghfa 2.17 Phy thudc ham suy dan dugc tir hé tién dé

Ta ndi phu thudc ham /’suy dan dwgc theo hé tién dé Armstrong tir tap F, ky
hiéu F 1=f, néu f c6 thé nhan duoc tir F sau mot s6 hitu han 1an 4p dung hé tién d&
Armstrong vao cac phu thudc ham trong F.

Vidu 2.19:
Cho A = (H. B, ¢, D) la lvgc d6 quan hd.
F={H-»B, H-»C, H->D|,flaH-> BCD

Ta thdy ngay f c6 thé nhan dugc tir phép cong day du tkc F 1= H-»BCD va
F 1=H -» HB (theo tinh phan xa va cdng day dd) hodc F 1=H -> HBCD (theo tinh
cong day dua),...

b. Phép suy dan theo quan hé

Trén day ching ta vira néu cac phép suy dan theo hé tién de.

Sau day chang ta sé néu phép suy dan theo quan hé.

Cho lvge d6 quan hé A = {A,, A2" An|.

F tap phu thudc ham trén A, f 1a mot phu thudc ham trén A.
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Pinh nghia 2.18 Phu thudéc ham suy dan duwoc theo quan hé

Ta noi rang/ suy dan dwoc I tAp F theo quan hg, ky hiéu F |- f. néu véi moi
quan hé r trén lvgc d6 A ma F thoa man quan hé r thi fcling thda maén r.

Pay la mot phép suy dan theo quan hé, “o dau tap F thoa méan thi o d6 f
thda mén”.

Mot van dé dugc dat ra la cho truée A, tap phu thuéc ham F, hai luat suy dan &
trén c6 cho ta cung mot tap phu thudc ham suy dan If) khong?

Sau day ta sé thdy hai luat suy dan la tvong duong. NG6i cach khac hai luat suy
dan cho ta cung mot tap két qua.

Pinh ly 2.2

Cho tap phu thudc ham F va mot phu thudc ham f trén lvgc d6 A, khi d6 ta co:
F |- f khi va chi khi F 1=f.

Thuc chat cua viéc chirng minh dinh ly 2.1 Ia ta phai chirng minh hai y:

1. Cac fsuy dan duoc theo hé tién dé tir tap F, nghia la F 1=f thi f 1a mot PTH
trén A (tinh ding dan cda luat suy dan theo hé tién dé), diéu nay c6 nghfta la ching
ta phai chirng minh f théa man moi r ma trong d6 tap F théa man.

2. Céc phu thudc ham f suy dan duoc theo quan hé tir F, nghia Ia F |- f, thi f
cling suy dan dugc tir F theo hé tién d@ (tinh day dd cda hé tién d& Armstrong). Diéu
nay twong dwong véi viéc mot phu thudc ham f khong suy dan duoc theo hé tién dé
Armstrong thi cling khéng suy dan dwoc theo quan hé, nghta la néu f khong suy dan
dugc theo hé tién dé Armstrong thi ton tai mot quan hé r ma trong n6 tap F thoa man
nhung f khong théa man.

Nhu vay dé chirng minh dinh Iy 2.2 ta sé chirng minh dinh Iy tvong dwvong sau:
Pinh ly 2.3

Hé tién dé Armstrong la ding dén va ddy da.

Trong qué trinh ch’ng minh ba tinh chat Arl, Ar2, Ar3 cua hé tién dé
Armstrong déng thoi ching ta da chi ra ring moi PTH suy dan dwoc tir hé tién dé
nay déu la phu thudc ham théa man trén lvgc dd A, ma trong do6 tdp PTH F thoa
mén. Do dé tinh ding dan da dwoc ching minh.

DE chirng minh tinh ddy dd cla hé tién dé chdng ta sé dung bd dé sau:

B6 de 2.1

Gid sl X ¢ A. Néu goi X* la tap tat ca cac thudc tinh Bcua AmaF =X >B

thi voi moitdp YCA, F|=X—>»Y<=>Yc x +
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a. Clittng minh chiéu thuan:
Tac6d F1=X -» Y. Gidst Y = (B,C,D,... | theo tinh phan xa ta c6:
F1=X->B,nén B£ x+
F1=X->c, nénc € X*
F1=X->D, nén De X*,..
vay (B,C.D,..|]=YcX"
b. Chting minh chiéu nguwoc:

Taco Y C x + Theo dinh nghta cta tap x +thi moi B e Yta co:

F 1= X -» B, vy theo tinh céng day du ta c6 F 1=X — Y. BG dé da duoc
ching minh.

Bay gi¢ ching ta sé chirng minh tinh day du ctia hé tién d& Armstrong.

Gia st f = X -» Y la mot phu thudc ham trén A khéng suy dan duoc tr tap F
theo hé tién dé, trc F not 1=X -> Y. Ta s& xay dyng mot quan hé r trén A ma trong
dé6 tap cac phu thuéc ham F thda méan nhung f = X -* Y khong théa man.

Ta xét quan hé r trén A gom chi hai phan t& t| va t2nhuv sau:

r

X+ A-x+
1 1 1 .01 0 0 0 .. 0
1 1 1 .01 11 1 .1

Quan hé r c6 hai phan tir t|, t2 Phan t& t| chtra gia tri 1trong céac thudc tinh
clia X* va gia tri 0 trong nhitng thudc tinh A - x + t2chra toan gia tri 1 cho moi
thudc tinh.

Ta chirng minh rdng r sé théa mé&n moi PTH cla F. That vay gia st c6 mot phu
thugc ham w -> V cua F khéng thdéa man r, thé thi w C x + néu khong sé vi pham
tinh bdng nhau clia hai bd t, va t2trén w. Hon nita V khéng thé 1a tap con cla x \ vi
néu khdng w —» V sé théa man r. Vay c6 mot thudc tinh B cia V khdng thudc X*.

Theo b6 d& 21 thiw £ X*o FI1=X->w, maw -» V, nén w — B va theo
tinh bac cau (vi X -» W) thi X -» B, tic F 1=X -> B, hay B thudc x + Digu nay la vo
ly vi B khdng thudc x \

Vay r théa man moi PTH clia F. V&n d& con lai ching ta phai chitng minh réng
r khéng théa man phu thudc ham f= X -> Y.
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Gid stt X — Y théa man r thé thi X, Y ¢ X*néu khong thi vi pham tinh bédng
nhau clat, va t2trén X va Y. Lai st dung b6 d& 2.1: Y Clx +<>F 1= X — Y. Diéu
nay vo ly, vi F khéng suy dan duogc f theo hé tién dé. Vay X — Y khdng théa mén .
Binh ly dugc chirng minh.

2.4.5. Bao déng F* cua tap phu thudéc ham F
a. binh nghia F*

Trong phén trén chang ta da noi dén cac phu thudc ham f suy dan duoc tir tap
phu thudéc ham F cho trudc, ta da c6 dinh Iy chitng minh cac phép suy dan theo tién
dé va theo quan hé la tvong dwong nén tir nay thay cho néi suy dan theo quan hé
hodc suy dan theo tién d& ta chi néi don gian ia suy dan. Tap cac phu thudc ham f
suy dan duwoc tir tip phu thudc ham F ta s& goi la bao déng cia tap F va ky hiéu F*.

Cho lugc d6 A = {A|, A2... A,|; F latap phu thudc ham trén A.
Pinh nghfa 2.19 Bao déng cla tap phu thuoc ham F
Bao ddong cla tap phu thudc ham F ky hiéu F* latap tdtca cac phuthuéc ham f
suy dan duoc tir tap F. Vay F+= (f: F I=f).
Vidu 2.20:
Cho lvgc d6 A = 1B,c, D, E}
Gid s tap F trén A nhv sau:
F=IE->BB->c, E->D,B->D)
KhidoF= (E->BB->c,E->D,B.>D,E ->BD,E->BCD. E c,
E -> CD, E-» BC,B->CD,...|.
Ta thdy F+ludn chia F.
b. Céc tinh chat don gian cla tap F*
a. Tinh phan xa\ véi moi tap phu thudc ham Fta lubn c6 Fc F+
b. Tinh don diéu: néu Fc G thi F+C G+
c. Tinh Ity d&ng: v&i moi tap phu thudc ham F ta luén cé F+= F .

Phédn chirng minh cac tinh chét a, b, ¢ clia bao dong tdp F chlng tdi danh cho
cac ban nhu mot bai tap nhé.

2.4.6. Bao dong X* clia tap lhuoc tinh X
a. Binh nghta bao déng X*

Cho luge d6 quan hé A = (A,, A,). Gia st F la tap phu thudc ham trén A
X la tap con cla tap thudc tinh A.
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Binh nghfa 2.20 Bao déng cua tap thudc tinh X
Bao dong cla tap thudc tinh X theo F, ky hiéu X* (hodc XF+dé chi bao déng
lay theo tap F), | tap tit c& céac thudc tinh B cia A ma X -» B suy dan dwoc tir tap F.
Vay: x+= |B: B6 AvaX->B€ F+).
Ta co thé noi bao dong x +1a tat ca nhitng thudc tinh B cia A ma X kéo theo.
Nhu vay bao dong X* cua X dwgc xac dinh qua tdp phu thuéc ham F, vi thé doi
khi ta ky hiéu XP~ Tuy nhién thong thuong ta chi c6 mot tap phu thudc ham F, nén
thay cho viét X Frta viét don gian x +
Vidu 2.21:
Gia st
A= (H, B, c, D, E,G).
F={H->c, H-» EG B-» D, G-> E}.
X = {H, BI, Y = (C, G, DI.
Khi d6 ta sé c6:
X+=(H, B¢, D EG
Y+= (C, G, D, E}.
Twong tv nhu bao déng cla tap phu thudéc ham F+tdp bao dong x +cling chira
cac phén ti cla tap X, tkc 1a X cr X*.
b. Cac tinh chdt cla tap bao dong X*
NEu X, Y la céc tap con cla tap thudc tinh A thi ta cé céac tinh chat:
1 Tinh phan xa: X C x +
2. Tinh don diéu: Néu X ¢ Y thix+C Y+
3. Tinh llly déng: x += x +
4. (XY)+a X+Y+(bao déng cuia hop chira hgp cac bao déng)
5. (X4Y)+= (XY T = (X+Y+ = (XY)+
6. X*"YoYcX*™*
7. X->Y<=Y+C x+
8. X —» x +va X+" X

9. X+=Y+<AX N YvaY->X.
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Ching ta thady bao déng cua tap phu thuéc ham F va bao déng cua tap thudc
tinh X 1a nhitng tap lién quan voi hé tién d& Armstrong. Cac tap bao dong la “két
qua” cua cac phép suy dan dung luat cla tién d& Armstrong. Sau day ching ta sé
chltng minh céc tinh chét cua tap bao déng.

Tinh chat i: X @& X*. Thét vay theo tinh phan xa cCa hé tién dé Armstrong ta c6
ngay véi moi thudc tinh B cua X thi X -» B, nén theo dinh nghTa clia X* (X* la tap
cac thudc tinh B ma X -> B) thi X ¢ X*

Tinh chat 2 (tinh don diéu): Gia st X ¢ Y la phai chtng minh x+C Y+

That vay ldy B € x 4 theo dinh nghfatacé X -> BmaX ¢ Ynéntacd Y -» B
Vay B 6 Y*

Tinhchat 8: Ta chirng minh tinh chét 8 tic la tinh chdt v x thi X —x +va X* —X.

Theo tinh phan xa vi X C x +nén x +-» X.

Bay gio ta chiing minh X — X*.

Theo dinh nghfa cla tdp x +ta c6 x += {B: X -» B eF+1

Vay gid st x += {D, B, c,... | khi dé:

X->D
X-»B
X-"rC

Theo tinh céng ddy du taco: X -> {D, B, c,... | = x +
Tinh chdt3: X" = X*
RO rang theo tinh phan xa ta c6 ngay x + C x +- Bay gio ldy B s X" tic la

X* -> B, ma theo tinh chdt 8 vlra chitng minh thi X — x +nén X B hay B G x+
Vay x += X*,

Tinh chat4: (XY)* 2 X+Y+

Ldy B e X+Y+tlic B 6 X+hodc B e Y*tlc la X —» B hodc Y -> B => XY -» B.
Hay B € (XY)+

Tinh ch8t 9: X += Y+<>X -» YvayY -> X

a. Chiéu xudi =>: ta c6 X* = Y+ VI X -» x+va Y* -> Y nén X -> Y. chlng
minh tvong ty tacé Y -> X.
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b. Chiéu ngugc <=: Ldy Be x+tlc laX —=BVviY —=XnénY —»Bhay Be Y+
Tuong ty 1dy B E Y*ta chitng minh dugc B € x + Vay x += Y+
Tinh chdt 6: B4 dugc chiing minh trong bo dé 2.6.
Tinh chét 7: Gia st X -» Y, theo tinh chdt6taco Y ¢ X*

Lay bao déng ta c6 Y+ C x+ma x+ = X* nén Y+ C x + Nguoc lai gia st
Y *cX* nén x +—> Y+ Theo tinh chat 8 ta cd X -* X*va Y*-» Y nén X -> Y.
Tinh ch&t 5: Anh xa tir X l1én x +1a 4nh xa déng nén ching ta c6 thé s dung két qua
b6 dé 1.3 trong phan 1.4 cla chuong ] dé chirtng minh tinh chdt 5. Hodc cac ban c6
thé chirng minh tryc tiép.
2.4.7. Thuat toan tim bao déng X*, bai toan thanh vién
a. Bai toan thanh vién

Phan trén ching ta d& néu mot sd khai niém co ban cla cac tap bao déng. Ta
thdy tap x +dugc xac dinh théng qua tdp F+ MOt van dé quan trong trong ly thuyét

vé CSDL la cho trudc tap F va mot phu thudc ham f, c6 hay khong mot khang dinh f
thudc F+? (bai toan thanh vién:f cé la thanh vién clta F’ klidng7)
Dé giai bai toan thanh vién ching ta c6 thé dung tinh chét 6 cua tap bao dong
X +hodc bé dé 2.1 do la tinh chdt: X -»Y E F*t>Y ¢ X* Do vay chi cdn tinh x +
va so sanh voi tap Y ta c6 ngay cau trd 10i la X -> Y = f thudc F+hay khong.
b. Thuat todn tim bao déng X*
Thuat todn tim X* clla Beeri va Bernstein.
Cho lvgec d6 A = IA,, A2..., A}, F la tdp phu thudc ham trén A, X 1a tap thudc
tinh. Tinh x +=?
Ta sé xay dung day x (, X1..., xk.. nhu sau:
X°=X
x (i+l)= X'Z'véiz '= |B: BE X'va X'-» BeF+l, trongdéi=0.12 ..
Ta cd nhan xét réng: day x°, X 1... ludn xay dung dwoc. 7} 1a tap thudc tinh ma X'
kéo theo tryc tiép. Day X", X1 X2... l1a ddy 16ng nhau va tang dan, tic 1a XIlc X'c.
Vi tap thudc tinh A 1a hitu han nén sau mot s6 hitru han buéc, thuat toan phai két thic
No6i cach khac tén tai s6 nguyén k (bé nhét) sao cho:
x k=X (kt)= X (e2=... vazk=zKl=.. = ¢

Tap x kdé chinh la tap x +
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DE chirng minh rang x kchinh 1a tdp X* ta s& xét vi du minh hoa thuat toan.
Vidu 2.22:

Gidst A= (H, B, c, D, E, GI vatap F nhu sau:

F=IHB-»c,c -» H, BC->D, HCD -» B, D -» EG, BE -> ¢, CG -> BD,
CE->HG} X = (B, D|,X+=?

Pau tién ta c6 x° = (B, DI. P& tim X' ta tim z° gébm nhirng thudc tinh
khong thudc x° ma X" kéo theo tryc ti€p. Xét nhirng phu thuéc ham trong F c6 vé
trai ndm trong BD. Ta c6 D -> EG théa mén didu kién d6. Vay z° = (E, G), nén
X'= (B, D, E, G).

Tiép tuc dé tim X2ta tim nhitng phu thuéc ham cda F c6 vé trdi ndm trong
{B,D,E,G), d61aD-» EGVABE->C.Vayz' =C;x2=x'z'= (B, ¢, D, E, G).

Tiéptuc tacd X'=X2Z2= {H,B,c. D,E, G1=A. Day latap x +

Vay X+= {B, D|+= (H.B.C.D, E,G) = A.

Thuéat toan 2.1 Tinh X*

Input: Lwgc do quan hé A, tdp phu thudc ham F trén A, tap thudc tinh X ¢ A

Output: Tap x +

Thuat toan:

Begin

Y. = X;

repeat

Z:=0;

foreach B in A do

if(BEYandY -» Be FHthenZ: = ZuB;

Y:=YuZ;

untilz = 0;

X+=Y
end;

Trong thuat toan nay thay cho tinh cac X' ta tinh Y va tai mdi budc ta tinh z
bang céch xét cac thudc tinh B khong thudc Y ma Y kéo theo B. Thuéat toan dirng
khi khong tim dwgc thudc tinh ma Y kéo theo.
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Dinh Iy 2.4
Trong thuat toan tim bao déng x + ta c6 x += x \ véi k la s6' nguyén bé nhat ma
x k= Xk = x k2=
Chirng minh:
a. Ta chitng minh x+d xk That vay ldy Be x+ Nhu & trén ta dd thay
Xx+=xzvéiz = (B:BE XvaX->BEri"
Vay néu B € X thi B e xkvi X ¢ xk con néu BeZ thi theo dinh nghTa cla
C4c tap 7i t6n tai mot chi s6 idé B e 7' vay B eXkvi voi moi ithi X' Clx k
Trong cd hai truong hop ta déu c6 B e x kvasuy rax +¢ x k.
b. Ta chéng minh x ke x +
Dé dang thdy rdng X -> X1, X' -> X2 Xk* xk
=> X -» x k«> x kc: x +(theo tinh chét 6 cua bao déng).
Vidu 2.23:
Cho A= (H, B c, D, E, 1.
TapF=(H -» D,HB -» E,BI->E,CD " |,E -> C).
Tap thudc tinh X = {H, E}. Tinh X+=?
Tacox°= |H, E|
X'=x°z°vaz°=1Y:Ye X"'vaX SY eF*|
Vay z°= (D,C) vaX'= (H, E, D,C)
z'= {Y:Y 2X‘vaX'"-» Ye FIl va
z' = (1l nén X2= (H, E, D, C,I)
z2=(Y:Y e X2vaX2->Y e F) =0
Vay X3= X2=x+= (H, E, D, C,I).

Trén day ta vira néu mot thuat toan tinh bao déng x + Tuy nhién khi tinh x +ta
nhin vao tap phu thudc ham va liét ké I1an lwgt cac thudc tinh ma X kéo theo.

Quay lai vidy 2.23;tac6 A=|H,B.c, D, E, I|.
TapF=(H->D,HB->E,BI->E,CD”" I,E~ CI.
Tap thudc tinh X = {H, E}. Tinh x +=?

ViX -» H, X -> Enénx+= (H, E,... |

ViH—>DvaE —c nénx+=|H, D, E, c,.}
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ViCD -» Inén X*= (H.E, D, c, I,...1
Vi HECDI khéng kéo thém thuc tinh nao nén X*= IH, E. D, ¢, 11

2.5. KHOA, KHOA CHINH, KHOA NGOAI

Trong cdng tac quan ly cdc CSDL quan hé ta da thdy gitra cac tap thudc tinh cd
cac méi rang budc kiéu phu thudc ham. Vi du, trong hd so nhan sy clia co quan
thudc tinh ma nhéan vién (MANV) déng vai tro “xac dinh” cac thudc tinh khéac, tic
12 ¢6 thé dung thudc tinh MANV nhu 1a khéa. Hodc trong luvgc dd quan ly tuyén
sinh dai hoc, thudc tinh s6 bao danh (SBD) déng vai tro la khda.

Sau day dé cho tién khi trinh bay va s dung ta néu thuat ngir so d6 quan hé
(viét tét 1a SDQH) nhu sau:

Cho lvgc do quan hé A = (A,, A2>.. An|; F la tap phu thudc ham trén A.
Pinh nghta 2.21 So d6 quan hé

So dé quan hé lacap A, Fky hiéu law =< A, F >,

Vay no6i cho mot so d6 quan hé w, thuc chat chi la cho tredc tap thudc tinh A,
tap phu thuéc ham F trén A va viét ching thanh capw = < A, F >,
2.5.1. Dinh nghta khéa clia so d6 quan hé

Cho so d6 quan hé w = < A, F > Trong d6 A = {A,, A2..,, A,) la tap thudc
tinh, F la tap phu thudc ham trén A.
Pinh nghia 2.22 Khoa (key) t6i thieu

Tap thudc tinh k ¢ A duoc goi 1a khoa t6i thiéu cliaw = < A, F > néu no thoa
man hai diéu kién:

k+= A (hayk->A)
k t6i thiéu.

Vay tap k c: A duoc goi la khoa t6i thiéu clia so d6 quan hé w = < A, F > néu
k la tap t6i thi€u kéo theo A.

Tirc k 1a khoa t6i thiu néu: k+= A (hay k->A) va bat khoi k d0 mot phan ti
thi bao dong cla tap con lai khac A. Vay tap k ¢ A goi la klida 16i thi€u néu: k* = A
va (k- Bf * A, voi B bt ky thuoc k.

Truc quan tir dinh nghfa, ta thdy rdng niu k la mot tap thudc tinh ma k+= A thi
tlr K ta c6 thé bt dan cac phan t cta k, dé nhan dwoc tap k t6i thiéu c6 bao dong
bang A va dé chinh la khéa tél thiéu clia so dd quan hé.
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Luuy:

Trong tai liéu nay ta chi ding khoda t6i thiu nén tir nay ta néi khda thay cho
néi khéa téi thiéu.
B6 dé 2.2

Moi so d6 quan hé w =< A, F > ludn c6 khoa.

Chitng minh b6 dé 2.2 béng cach lay k = A rdi bot dan céc thudc tinh B ma
(k-B)+= A dé c6 k t6i thiéu.

V@ sau cac thudc tinh thuéc mot khoa nao do6 ta goi la thudc tinh khéa, nguoc
lai thugc tinh khdng thudc khéa nao goi la thudc tinh khéng khda (lioac thudc rinh
thir cdp) va ta ky hiéu F,, la tap cac thudc tinh thir cdp claw =< A, F >.

Vidu 2.24:
Cho so d0 quan hé w = <A, F>Vv6i A= (H, B,c, D, E, G),
F=MHB->c,D->EGc->HBE.. ¢,BC->D,CG BDHCD -> B
CE -» HG1 Ta sé thay céac tap thudc tinh:
k, = (H, BI, k2= {B,El.k, = (C.G),k4= (C,E} k5= |C, D |,k6= (B,CI
déu la cac khéa ciia w va tap cac thudc tinh khéa béng A, va vi vay Fn=0.

Mot so d6 quan hé c6 thé cd nhidu khéa va tap thir cdp F, c6 thé réng. Véan dé
con lai d8i v6i chung ta la cho truéc mot so d6 quan hé w = < A, F >, lam thé nao
dé tim khéa ctia n6?

2.5.2. Cac thuat toan tim khéaclaw =<A,F >

Ta nhdc lai khéa la tap thudc tinh k t6i thiéu ma bao déng cla k ding bing A
(k+= A) va néu bat khoi k mot phan tir bt ky thi bao dong cia nd khac A.

T& dinh ngha khoa va theo bd dé 2.2 ta thdy cé thé’ tim khoa bat dau tir tap
k = A vi k+= A va bot dan cac phan tk cla k dé nhan dwoc tap bé nhdt c6 bao dong
béng A.

Cho so d6 quan hé w = < A, F>. Tim mot khoa clia w.

Thuéat todn 2.2 Tim 1 khdéaclaw =<A,F >

Input: w= <A, F >;

Output: k la khoéa clia W,

Algorithm:

Budc 1: Patk = A
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Budc 2: Ldp qua trinh loai khéi k cac thudc tinh tlita B ma (k - B)* - A
Begin
k: = A;
for each B in k do
if(k-B)*=Athenk =k -B
End
Luuy:
- Thuat toan 2.2 trén day cho ta tim dugc mot khda cia so dd quan hé w .
- Néu mudn tim cac khéa khac (néu cd) clia so do quan hé ta cé thé thay doi
thi tv loai bd cac phan t& cua k.
Vidu 2.25.a:
Chow =<A,F> Vvé i A=1H,B,c, D, E G, 11
F={HC -> B, Bl -> HCD, HBC -> D, J -> |, HCE -» BCG, CG->HE)
Tunk="?
Buéc I:k = A= |H,B,c, D, E,G.,J, I)
Budc 2: Lan lugt loai cac thudc tinh thira trong k:
Tht loai thudc tinh H: Tacé (B, c, D, E, G, J, Il+= A (vi CG —» HE) nén H
duoc loai vak = (B, ¢, D,E,G,J, 1}
Thir loai phan tr B: Tacé (C, D, E, G, H, I)+= A (vi CG -> HE va HC -* B)
nén Bduwoc loai vak = Ic, D, E, G, J, 1)
Th loai phan t& C: Ta cé {D, E, G, J, I}* * A nén ¢ khong loai dugc va
k={C, DEG,6J I
Thtr loai phan t D: Tac6 (C, E, G, J,ir = A (vi CG-> HE, HC -> B,
HBC —D) nén D duoc loai vak = {C,E, G, J, Il
The loai phén t& E: Taco |C, G, J, I)+= A (vi CG -¢ HE, HC -> B, HBC -> D|
nén E loai dugc vak = Ic, G, J, )
Tht loai phan ti G: Tacé |C, J, ip * A nén G khdng loai dwgc vak = (C. G, J, 1)
Thtr loai phan t J: Ta cé (C, G, I13+* A nén J khong loai dwgc vak = (C. G. J, 1)
Thi loai phan t& I: Ta cé |C, G, J|+= A (vi CG HE. HC -> B, HBC -> D,
J—>1}nén I loai dwoc vak = Ic, G,J1 Vay k= Ic, G, JI lamft khda cua w.
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Thuat toan 2.2 cho ta phrong phap tim 1khéa ciaw = < A, F > M0t véan dé
c6 tinh ly thuyét quan trong la c6 thuat todn nao tim hét cac khéa ciaw =< A, F>
khéng?

Thudt todn 2.3 Thuéat toan tim cac khéacllaw =< A, F >

Inputw =< A, F>

Output k|, k2,..., k|la cac khoéa cua w

Algorithm

Buécl: Xay dung P(A) = {X,, x 2...} la ho tdt ca cac tap con cia A

Butc 2: Xac dinh M =(X;: Xj e P(A) & Xj+=A).

Budc 3: Xac dinh K la ho céac tap cuc tiu cua M (k la cyc tiéu cia M néu n6
khong chira phan t& nao cia M). Khi d6 K I1a ho khoéa cta w
Vidu 2.25.b:

Chow =< A, F> véi A=|H,B,c, D|; F={HC -> B, HBC -> DI

Buéc 1: P(A) = (<>, H, B, ¢, D, HB, HC, HD, BC, BD, CD, HBC, HBD, HCD,
BCD, HBCD}

Bwéc 2: M = (HC, HBC, HBCD)

Butc 3: K = {HC). Vay w c6 1khoéa k = HC.

Vidu 2.26:

Chow =<A,F> véi A=|H, B, c, DI; F=(HC -> B, HBC -> D, D -» HCI

Buéc 1: P(A) = (<>, H, B, ¢, D, HB, HC, HD, BC, BD, CD, HBC, HBD, HCD,
BCD, HBCDI

Buéc 2: M = {HC, HBC, HBCD, DI

Buéc 3: K= {HC, DI.Vay W c¢6 2 khoa k,= HC, k, = D.

2.5.3. Cac tinh chéat cia khéa

TU dinh nghTa khoa va thuat toan tim khda ta c6 cac két luan sau:
BG6 dé 2.3

1. Céac thudc tinh khong xudt hién trong ca vé trdi va vé phai cla tap F phai c6
trong moi khéa k claw = <A, F >

2. Céac thudc tinh chi xuat hién bén trai clda cac phu thuoc ham trong F cla
w = <A, F > cling phai thudc moi khoa k.
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3. S6' lvong cac phan tir trong mdi khéa cé thé khac nhau.

4. Ho tat ca cac khoa cia mot w 1a hé Spemer (tic khong cé hai khéa bao nhau)

Trong mot s6 tai liéu cac tac giad da dinh nghTa khoa la tap thudc tinh k toi
thiéu théa man tinh chit: v&i moi cdp t, t2 khac nhau cua moi quan hé r trén A ta
luén coé t,.k * t2k.

Dinh nghta khac cla khoa t6i thiéu.
Dinh nghta 2.23 Khoéa (key) tgi thiéu

Tép thudc tinh k ¢ A dugc goi la khdéa clia w = < u, F > néu théa méan hai
diéu kién:

V&i moi cdp t|, t2e r (r bat ky trén A) ma t, * u thit,.k *t2k

k la t6i thiéu.
Pinh ly 2.5

Hai dinh nghta 2.22 va 2.23 twvong duong nhau (nghTa la tr dinh ngha nay suy
dinh nghTa kia)

DEé chirtng minh dinh ly 2.5 ta chi can chirng minh diéu kién (1) cla hai dinh
nghfa tvong dwong:

a. Néu k 1a khoa clia so d6 quan hé w = < A, F >, r la quan hé trén A thi voi
moi cdp phan t& khac nhau t|, t2cda r ludn cd t|. k *mt2. k.

That vay:

Gia st k la khoa clia w, t|, t21a hai phan tl khac nhau clGa r ma ti. k = t2. k.

Viklakhéanéntaco k-> Avatrt, k=t2ktacot,. A=1t2Atkct =1t2
diéu nay mau thuan voi gia thiét la t| "mt2

b. Nguoc lai néu k 1a tap toi thiu théa man v&i moi quan hé r trén A va moi
cap t|, t2cta r mat]. k * t2 k thi k — A nén k la khoa cla so dd quan hé
w=<A F>
2.5.4. Khoéacla mot quan hé R

Chlng ta da xét khoa va thuat toan tim khoa clia so d6 quan hé w = < A F >,
Bay gio ching ta xét khéa clia quan hé R va cac thuat toan tim khoéa clia quan hé R.
Ta can lvu y rang néu k la khéa cia so do quan hé w = < A, F > thi k la khéa cua
moi quan hé R trén A. Cho A = {A,, A2, A,i la lugc d6 quan hé. R = |t,, u...t]
la quan hé trén A.
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Binh nghia 2.24 Khéa cua quan hé R

Tap k ¢ A dugc goi la khéa clia R néu:

Moi cdp t; va tj khac nhau cla R ta ludn cé t,. k * tj.k

k la t6i thiéu

Cho A = jA,, A2., A} la lugc dd quan hé. R = jt|, trol 1a quan hé trén A

Ta s& dinh nghfa ma tran khac nhau D va ma tran giéng nhau (bang nhau) E:
binh nghia 2.25 Ma tran khac nhau (ma tran phan biét) D cia quan hé R

Ma tran vuéng m hang, m cot (m la s6 cac phan t& ctua R), ky hiéu D = (d]j) véi

dj= (B e A:t. B> t. Bl dvoc goi la ma tran klidc nhau (‘hdy ma tran plian biét)
cua R trén A.

Ta dé dang thay rdng D la ma tran d6i xitng qua dwdng chéo chinh.
Pinh nghfa 2.26 Ma tran bang nhau E cda quan hé R

Ma trdn vudng m hang, m cot (m la s6 cac phan tr clia R), ky hiéu E = (ey) vai
ej= (B e A:t.B=tj.B) dwoc goi la ma tran bang liliau cla R trén A.

Ta dé& dang thdy rdng E ciing 1a ma tran déi xing qua duong chéo chinh va véi
moi i, j ta ludn c6é e,j u dij = A. Trén dwong chéo chinh cta E ludn la tap thudc tinh
A, trén duong chéo chinh cua D luén la céc tap rong ().

Vidu 2.27:

Cho quan hé R gom 3 phan ti trén A = 11, B, ¢, G, L, H) nhv sau:

R

| Bc G L H
1 22 2 3 3
1 23 3 3 4
113 2 2 4

Khi d6 ma tran D va E c6 cac dang:

(y— CGH--BCLH i
CGH — 06— BCGL
BCLH — BCGL— 4

Trong matran E, A = (I, B, c, G, L, HI latap tat ca cac thudc tinh.
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Luu y:

- Trong cac thudt toan dung cac ma trdn D, E cac phdn ti trén dwong chéo
chinh ta bé qua, khong s dung ching trong moi trwvong hop va vi D va E ddi xing
qua duong chéo chinh nén khi xac dinh cac ma tran nay ta chi can xac dinh céc di,
ejthudc ntra trén (j >i).

- Sau day ta sé trinh bay thuat toan tim mdt khéa cua R dya vao E va thuat toan
tim céc khéa cua R dwa vao D.

Thuat todn 2.4 Thudat toan tim 1 khéa cda R dua vao ma tran bang nhau E

Input Quan hé R = (t|, tm) trén A = {Ai, A2..., An)

Output k 1a mot khéa clia R

Algorithm

Budc 1. Tinh nira trén cla ma tran E, tirc tinh ej véij > i

Budc 2. Loc trong E ra cac phan tir cuc dai cho vao M (phan tir cyc dai cla E la
phan tir khéng bi chira trong phan t& khac cla E).

Budc 3. Patk = A

Buwéc 4. Cho ichay tir 1 dén n néu (k - A;) khdng la tap con cia moi meM thi
k=k-A,

KEét thac vong 1ap ¢ budc 4 ta cé k la mot khéa cua R.

Pinh ly 2.6

k tim dwoc theo ihuat toan 2.3 la mot khéa cua R.
Chng minh:

Dé chirng minh k la khoéa ta can lvu y rang k 1a t8i thiéu vi trong qua trinh t6i
thiéu hoa k & buwdc 4 la da kiém tra cho moi thudc tinh cia A. Bay gi¢ ta chi can
ching minh néu i * j thit.k * tj.k. Diéu nay hién nhién vi néu ti.k = tj.k thi k la tap
con clia mot tdp m trong M, diéu nay vo ly véi viéc chon tap k trong bwéc 4.

Thuéat todn 2.5 Thuat toan tim tat ca cadc khda cla R dwa vao ma tran khac
nhau D

Input Quan hé R = |t t2...t] trén A = (A, A2....A,)

Output K = |k|, k2,....kq) 1a ho khoéa cua R

Algorithm

Budc 1. Tinh nira trén cla ma tran D, téc tinh d,jV0ij > i

Budc 2. Coi mdi thudc tinh 1a mot bién logic. Dat f = A(Vd,j); f1a hdi cua cac
tuyén (Vdjj la tuyén clia cac thugc tinh trong djj)
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Budc 3. TGi gian f va dwa f vé dang tuyén cla cac hdi f=k, v k2 V... v kqvoi
mdi ki 1a mot hoi cha cac thudc tinh.

Khi d6 mbi k, 1a mot khoa cia R.

Luuy:

Néu ta coi mdi thudc tinh Al clia A 1a mot bién logic (mién tri cua Aj chi cé hai
gia tri dang hodc sai). Khi d6 biéu thirc f = A(vd,j) 1a hdi cla cac tuyén clia cac djj
duwoc goi 1a ham Bool cta R. Mai ki trong buéc 3 & trén c6 dang hoi cac thudc tinh
Ba...aC ta coi nhu k; = B...C
Pinh ly 2.7

Ho cac k; tim dwoc trong thuat toan 2.5 la ho khéa clia quan hé R.

Trwéc khi chtng minh dinh ly 2.7 ta xét vi du
Vidu 2.28:

Cho R = (], t2 t,, t4 15 16, t7| la quan hé tren A = (1, B ¢, G, H) sau:

R

I B ¢ G H
10 10 1
1 2 33 1
2 2 34 2
3 322 3
4 405 5
5 541 1
4 556 0

Khi d6 ntra trén (c& duong chéo) clia ma tran D sé la

d]l M2/M3M4M5M6M7 0 BCG A A A IBCG A
d2d2d2d25d2d 2z & IGH A A IBCG A
d4d5d®Bd37 » A A A A
MA 45 d4Sd4T = &> A A A

dsfi d57 + A BCGH

der + ICGH

d77 9



64 Co s6 dir liéu quan hé & img dung

St dung cac tinh chét cda tuyén va hoi:

aAa=a (€]

ava=a (2)

aA(av P)=a 3)

av(aa P)=a 4

(@aAab)yv (aAp)=(ava)a@Vv P)a (bVa) A (bvp) 5)

@V A @VP)=@Aa)V @AP)V (bAa)V (bAP) (6)
Khi do:

f= A(vdjj) = (BvC vG) A (I vG VH)
=(laB)V (BaH) VG =1BVBH VG =KkjVk2VKk,.

Vay R c6 3 khéa ki = IB, k2= BH, k, = G
Chung ta thdy biéu thirc t6i gian cla f = A(vd,j) la tuyén cua cac hoi sau khi da
lvgc bd cac s6 hang twong dwong.

Pinh Iy 2.7 sé duoc chitng minh béng cac bwéc nhu sau:

Budc 1: Goi z la ho clia cac X, ma mdi X, 1a mot tap cac dai dién khac nhau
clia cac djjVa goi K 1a ho khda cia R. Ta dé dang ching minh dwoc rdng K¢ z.

Budc 2: Sau khi rat gon f = Alvdy) céac dai dién cla ho Z khong la khoa sé triét
tiéu.

« Taxéttap X e A gdm cac dai dién cla cac d,r méi dij 1dy 1 thudc tinh, tic:

X=(B:Bed,j Vi<j|

(6 day ta xét nira trén clia ma tran D. tc j > i). Ta dé dang thdy rdng moi cap t,
va tj khac nhau cta quan hé R ta lun c6 ti.x * tj.x.

That vay, vi ta gia si 3 cap ti va tjkhac nhau cla R ma: ti.x = tj.x

Khi d6 moi B sX thit,.B =t.B diéunay vd ly viBed,

« Béng cach thay d6i cach chon thudc tinh B cda cac d,j ta s& c6 cac tap X khac
nhau. Goi z = (X]|, x 2».. 1 1a ho tat ca cac tap X nhu vay.

* Goi K = |kj, k2>.. 1 la ho tat ca cac khoa cua R.
Ta sé ching minh: KcZ.

That vay, gia sit 3 mot khéak 6 Kmak € z.



Chuwong 2: Co sé di liéu quan hé 65

Vik g z nén 3 mot thugc tinh B e ksaocho Bt dj (Vi j=1,. m).
Do B khdng thudc bat ky mot tap djj nao nén: Vi, j thi t,.B =tj.B
Ma: B e k b

Vij=1,..,m > =>tj.(k-B)* tji(k - B) Vi. j

t.k * . k
Suy ra, k vi pham tinh t8i thiéu ctia khoa diéu nay v ly.
Tic 13, ta d& chirng minh duoc: KcZ.
e Strdung (1), (2), (3) va (4) ta sé chirng minh:

A(veU = V(A xt) (Xke Z) (7)

Vi phép tuyén va phép hoi la cac phép toan dwgc xay dung trén cac logic ménh
d8 nén dé chitng minh (7), ta s& xét cac gia tri ding hodc sai cia ménh dé logic.

Nhan xét: A(vd;j) chi cé gia tri dung néu véi moi vdij cé gia tri ding. Tkc
khong 3 djj nao ma tat ca cac phan tir clia nd déu sai (vdjj sai néu tdt ca phan t&r cua
né déu sai)

Xét hai truong hop:

+ Trwong hop 1: 3 mot d,j ndo d6 ma tdt ca cac phdn tir cla djj 1a sai suy ra
vdjj c6 gia tri sai nén A(vd;j) c6 gia tri sai.

Vivxke z thi xkludn phai c6 1 phén t clia djj. Ma moi phan t& cua dj déu sai
nén \/Xkthi AXkcé gia tri sai suy ra v(AXK) cé gia tri sai.

Vay & trvong hop nay A (vdjj) = v(aX[)

+ Truong hgp 2: Khéng 3 mot djj nao dé6 ma tat ca cac phan tlr cua n6 déu sai.

Suy ra V i, j 3 mot thudc tinh Ajj e dJj Ia dung va vdij c6 gia tri dang V i, j.
Nén A(vdl|j) c6 gia tri dung.

Theo cach xay dung céc tap x kctia ho z thi phai 3 mot x k, € ZmaXfc,» {Ajjv i, j|.
Vi x k,gém toan bo phan tkr c6 gia tri dang nén AXK,c6 gia tri dang.

Ma v(AXK) sé ding néu cd it nhat mot x knao d6 ma AXkdung.

Vay, vi Ax k,dling nén v(Axk) ding

Suy ra A(vd,j) = v(aXKk)

« Bay gid ta s& chirng minh moi nhdm A xt ma x kkhéng la khoa sé triét tiéu
trong biéu thirc V (a x K.
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Gia slr coO x KW 6 z ma x k, khong la khoa. Ta sé& cuc tiéu hoa x k, dé tim duogc
khéa k ¢ Xko. Viéc nay cé thé mé ta bang thuat toan sau:
Buéc 1. k = xk,
Budc 2: Lap qua trinh loai phan tr B ma V tj, tj thi: ti.(k - B) * tr(k - B)
Thuat toan dirng lai khi khong tim dwgc phan t B nhw vay:
Thuat toan trén sé dam bao k tim dwoc la khéam akc x Kk,
Ta da chirng minh & nhitng phan trudc néu k E z thi trong biéu thirc v (A x k) co
nhém Ak va nhém AXko => v(AXK =T V [(Ak) V (AXk,)]
goi x k,- k= {B,, Bv). Vikc xk,nén X lo=ku {B]|, Bv|
= Ak V (AXID)= (A V (Aka (], BvD= Ak
(Theo tinh chata V (a A (5= a)
VE@XOo=TV ®)
Tic la ta dd ching minh dugc x k, khdng khéa da bi triét tiéu.
Vay tinh ddng dan cla thuat toan d4 dugc chirng minh.
Lwu y: Mot quan hé R c6 thé c6 nhiéu khoa
Binh nghia 2.27 Khéa chinh, khéa ngoai
Khéa chuili cua quan hé R la mot khéa cia R dugc chon lam khéa chinh. Khéa
ngoai clia R la trwvong di liéu dong vai tro khéa chinh trong quan hé s khéac.
Vidu 2.29:
Xét CSDL trong vidu 2.17
khfMakh. Tenkh, DS...)
nv(Manv. Tnenv...)
sp(Masg, Tensp, DVT, NSX, GIA)
hd(SOHD. NHD, Makh, Manv, Trigia)
cthdfSOHD. Masp. SL)
Khi d6 Makh la khéa chinh trong quan hé kh va la khéa ngoai trong quan hé hd.
Manv la khéa chinh trong quan hé nv va la khéa ngoai trong quan hé hd.
SOHD la khoéa chinh trong quan hé hd va la kh6a ngoai trong quan hé cthd.

Masp la khoéa chinh trong quan hé sp va la khéa ngoai trong quan hé cthd.
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2.5.5.Phan khoa cta so d6 quan hé w =< A, F>

Chow =< A, F>lasoddquan hé. Gid siK = k|, k2,..., k|} 1a ho khéa clia w.
Pinh nghfa 2.28 Phan khoéa cla so d6 quan hé

Téap thudc tinh X ¢ A dugc goi la mot phan khda cua w néu X khdng chira
mot khéa k; nao nhung néu thém vao X mot thude tinh B thi XB chira mot khoa ki
nao dé. Ky hiéu K 1la ho cac phan khéa clia w.
Vidu

w =<HBCD, |HB -> ¢, ¢ -> H)>.

Khi d6 ho khéa cua w la K = (HBD, CBDI va K'1= {BD|; w chi c6 mot
phan khoéa.

2.6. CAC DANG CHUAN

Trong céng tac quan ly va xr ly cac hé co so dir liéu, ching ta thudng phai tién
hanh “chuan h6a” cac hé CSDL. Tic la chling ta sé xét mot s6 dang dac biét ma trong
CSDL goi la cac dang chudn NF (Normal Forms) va trong nhiéu trwdng hgp CSDL ¢
NF nay thi t6t hon & NF kia. Sy phan loai cac so do6 quan hé w = < A, F > theo cac
NF thyc chét la phan loai cac so d6 quan hé dva vao dac trung cla tap phu thudc
ham F. Céc dang chudn ta xét d6i véi cac so do quan hé. Tat nhien nfuw =< A, F> la
2NF thi cac quan hé R trén A cling 2NF. Tuong tv w= < A, F > la NF nao thi cac quan
hé R trén A la NF do6.

Sau day chung ta sé xét mot s6 dang chudn quen thudc cua cac so dé quan hé
da dwoc nhiéu tac gia quan tam.

Chung ta phai nghién cttu cac dang chudn vi ching ta cdm gi4c réng cac bang
trong co s& di¥ liéu & dang chuén 3NF hay BCNF thwdng tét hon & chudn INF, 2NF.
2.6.1.Dang chudn 1: INF

Dang chudn 1 (P 1Norm Form) ky hiéu la INF.

Cho luge d6 quan hé A, F la tap phu thudc ham trén A.

Khi d6 ta c6 so do quan hé w = < A, F >,

Pinh nghia 2.29 Dang chuén 1
w = <A, F> dugc goi 1a dang chudn | (INF) néu va chi néu toan bd cac mién

gia tri c6 mat trong A déu chi chtra cac gia tri nguyén td (gia tri nguyén to la gia tri
khéng thé tach thanh céac gia tri khac - gia tri don).
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Khi w = <A, F> la INF thi moi quan hé r trén A cling dwvoc goi tuong tng la
quan lié INF.

Vidu 2.30:

bat A = IMasv. Hoten, Que, GT}, Masv (ma sinh vién) la khéa chinh khi dé
tap phu thudgc ham (khéng tinh cac phu thuéc ham tam thuong):

F = (Masv Alvaw = <A, F>vavimdi sinh vién chi c6 mot ma duy nhét,
mot ho tén, mot qué va mot gidi tinh nén w 1a INF. T4t nhién moi quan hé r trén A
la INF.

Lay A = (Magv, Tenmon, HTj véi Magv la ma gido vién, Tenmon la tén mon
hoc ma gi4o vién tham gia day, HT 1a hoi truong I1én 1op. Khi d6 mdi gido vién co
thé day nhiéu mon va ¢ nhiéu hdi trvdng khac nhau vi du ta xét bang théng bao R
trén A sau:

R

Magv Tenmon HT
Gv,, Gv2 CSDL, Java E1l E2
Gv,, Gv4 c,cr\ Web E3, E4

Bang R c6 thé coi 1a mot quan hé R trén A (theo nghfa mé rong - khong don
tri vi gia tri ciia méi thudc tinh trén mdi bd déu khéng don tri).

Day la mot quan hé khong la INF vi cac thugc tinh c6 mién gia tri khéng don
tri ma da tri. VAy quan hé trén khong la dang chudn INF va tit nhién w =< A, F>
cling khong la 1INF.

Luuy:

Tuy nhién moi quan hé R nhu trén ta luén dva vé dwvgc dang don tri

R

Magv Tenmon HT
Gv, CSDL El
Gv2 Java E2
Gv, C E3
Gv4 c" E4
Gv, Web E3

bay la quan hé don tri.
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Luu y:
Moi quan hé d&u cé thé dua vé dang don tri nén moi SDQH W =< A, F> déu
c6 thé coi la chudn INF. VAy I6p INF chira tat ca cac so d6 quan hé.
2.6.2. Dang chuén 2: 2NF
Binh nghfa 2.30 Binh nghta phu thudc hoan toan
Ta néi Y phu thudc hoan toan vao X, néu trong X khong c6 tap con thuc sy X,

ma X, -» Y. N6i cach khac Y phu thudc hoan toan vao X néu: X -» Y va b6t khoi X
du mot thudc tinh B thi tap con lai X - B khong kéo theo Y.

Cho so d6 quan he W =<<A. F =k la mot khoa cua W.
Dinh nghia 2.31 Dang chudn 2NF

Tandi w la 2NF, néu moi thugc tinh th cdp cua w phu thudc hoan toan vao
khoa. Néi cach khac w 1a 2NF néu: trong w khong c6 phu thudc ham dang: X —b
ma be F, va X la tap con thuc sy cua khoa.

Tir dinh nghfa ta thdy ngay la 16p cac so d6 quan hé 2NF 1a I6p con thyc sv cla
16p INF, vi c6 nhiéu so dd quan hé khdng la 2NF.

Vidu 2.31:

Ta xét hd so nhan sy co quan (quan hé r) nhv sau:

TT HOTEN NS 0 QUE GT
01 Tuén Anh 1960  Pai hoc Hué Nam
02 Lan Anh 1977 Pai hoc Ha Noi N
03 binh bong 1945 TS Vinh Phi Nam
05 binh Bong 1943 TS Ha Noi Nam
06 Coéng Nu 1960 TS Vinh Phi  Nam
07 Hoa Hué 1972 Tr. hoc Nghé An N

Ta thdy ngay rang tap c6 mot thudc tinh TT la khéa cla quan hé r vi theo dinh
nghfa clia PTH ta ¢c6 TT -» IHOTEN, NS, TBO, GT, QUEI. Vi r la INF va tap
khoa chi c6 mot phan t nén khong thé c6 phan ti khong khéa phu thudc ham vao
tap con thuc su clia khéa (tap con thuc su cla khoa béng rdng), vay r l1a 2NF. Ta c6
két luan sau:

BG6 dé 2.4

W 1a 2NF néu mdi khoéa ctia W chi c6 mdt thudc tinh.



70 Cos6 di lieu quan hé & ii»g dung

Vidu 2.32:
Quay lai vidu 2.23, ta da thay khéa cia w la:
Ki = IH, BI,K2= {B,EI,K, = (c, G),
K4= (C,E},K5= {C,D1,K6= (B,C).

Trong vi du nay tit ca cac phan tr cla tap thudc tinh A déu la phan t& khoa,
tirc 1a tp cac phan tir khong khoéa bang rong nén khong ¢ PTH dang B-> bmab la
phén ti th cdp. Vay w la 2NF.

B6 dé 2.5

w la 2NF néu tap cac thudc tinh khong khéa F,, = d).

Vidu 2.33:
Sau day ta xét mot vi du w khdng la 2NF.
Chow =< A, F> v6i A= (G,B.c, D,E, HI
F={G->E ¢ ->D,E-» DH|.

Dé dang thdy réng tap k = {G, B. C| la khéa duy nhél cla w, D la thudc tinh
khong khéa va ¢ — D, vi ¢ la tap con thuc sy cla khéa nén w khdng la 2NF.

Hay xét tap thudc tinh A = {Mav, Tenv, Pho, Sonha) gom cac thudc tinh ma
vling, tén vang, phd, s8' nha. Dé dang thdy rang tr ma vang suy ra tén ving va tir tén
vling suy ra ma ving va khi dé tap F = {Mav  Tenv, Tenv — Mav 1, so d6 quan hd
w =< A, F>1la2NF viw c6 hai khéa k, = (Mav, Pho, Sonhal, k2= [Tenv, Pho,
Sonhal va tap thi*r cdp Fn= 0.

Vay khi xét mot so d6 quan hé w = < A, F > c6 !a 2NF khong ta phai tinh tit
ca cac khoa clia so d6 quan hé va tir d6 suy ra tap thudc tinh thir cdp F,, cudi cing
can xét xem co tap con clia khoa kéo theo thudc tinh thi cdp khong?

ViduW=<AF>; A= (G B¢, D E},F=1G-» B ¢ -» DI.

Khi d6 moi khéa k phai chita E, G, ¢ va ta ciing thdy rdng tap k = |G, c. E| la
khéa duy nhat. Vay cac thudc tinh thi cdp la B, D. Ta thdy trong khoéa k c6 chia cac
tap con thuc s G, ¢ va ching kéo theo cac thugc tinh th* cdp B, D twong (ng. nén
w khéng la 2NF.

Vay vipham cta 2NF la lIap con thuc sy cia khéa kéo tlieo thudc tinh thir cap
va day 1a ly do tai sao khi xét dang 2NF ta phai tim hét khéa dé co tap F,,.

2.6.3. Dang chudn 3: 3NF

Cho so d6 quan hé w = < A, F >,
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Pinh nghia 2.32 Dang chudn 3NF

Ta néi w la 3NF néu trong w khéng ton tai phu thuéc ham dang X -» b ma
beFnvax+* A.

TUr dinh nghta ta c6 nhan xét rdng néu w 1a 3NF thi né 1a 2NF. That vay:

Gidstw =< A, F > la 3NF ma khong la 2NF. Ttc la cé tap con X cua khoa kéo
theo thudc tinh thir cdp b: X -» b ma b £F,. Vi X la tap con cla khoa nén x +» A =>
trongw c6 X —=bmab eFnva X*"mA. Vo Iy viw la 3NF.
Vidu 2.34:

a. w khong la 3NF, ta ldy vi du 2.28. Trong vi du nay ta thdy D la thugctinh
tha cdp va c -» D, déng thoi c** u. Vay w khéng la 3NF.

b. Tré lai vi du 2.23, ta thdy réng w trong vi du nay la 3NF, vi tap thudc tinh A
& day khong c6 thudc tinh khong khéa; Fn= 0.
Vidu 2.35:

Cho so d6 quan hé w =< A, F >,

wiu = (E B C,D);F= |[EB->c, D-> B ¢ -* EBDI

Ta thdy rang, cac tap k, = |E, BI, k2= |E, D|, k, = |C) lacac khéa.vVay A
khong c6 thudc tinh thv cdp, nén w l1a 3NF.

B6 dé 2.6

Moi so dd quan hé w = < A, F > khdng chtra thudc tinh thd cdp thi w la 3NF.
2.6.4. Dang chudn BCNF: Boyce - Codd Normal Form

Dang chuén Boyce - Codd Normal Form ky hiéu 1a BCNF.

Cho so d6 quan hé w =< A, F >
Pinh nghta 2.33 Dang chudn BCNF

w la BCNF néu trong w khong tén tai phu thuéc ham dang X -> b v6i b g X
vax+* A,
B6 d& 2.7

Néu w la BCNF thi w la 3NF.

That vay:

Gid st w = < A, F > la BCNF va w khong la 3NF. Nghfa la trong w c6

X ->bmab E Fnva x +it A. Vay trongw c6 X »bmab i XvaX*# A diéu nay
VO Iy vi w 1a BONF.
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Vidu 2.36:

Chow =< A,F> voiu = {G, B, c, D)

F= {GB -» ¢, c =GBD)

Dé dang thay rang:

Céac tap c6 bao déng khac A la X = {G| hodc X = {BIl hodc X = |D| hodc
X = |G, Di hoac X = |B, D| va trong céac tap trén khong c6 phu thudéc ham dang
X —» b véi b E X. Vay w 1a BCNF.

Vidu 2.37:

Xét mot so d6 quan hé w maw 1a 3NF nhung w khdng 1a BCNF.

Chow =< (G, B, ¢, D|, {G-» BCD, BC -> DG, B-» C)>. Rd rang rang w
la 3NF vi w c6 hai khéa la {G}va (B,C| nén tap khong khéa la D va khdng cé tap
nao cé bao dong khac A kéo theo thudc tinh thi cdp D. Ngwoc lai w khdng la BCNF
vi ¢6 phu thudéc ham B -> ¢ raa B* khac A.

Luuy:

Néuw =< A, F> la INF, 2NF, 3NF, BCNF,... thi moi quan hé r trén A cling
la INF, 2NF, 3NF, BCNF,... tvong Gng.

TU dinh nghta suy ra rdng, cho so d6 quan hé w = < A, F >

a. Muon xétxem w la 2NF hay klidng ta phai:

» Tinh tat ca cac khoa k cia w va suy ra dong thoi tap thudc tinh thé cdp F,

» Xét xem c6 k’-> Xkhong (k’: tdp con thuc sy clia khoa k va Xthuoc F,).

Vidy chow =<A, F>véiA={H B ¢, DE, G) va F = {H -> BC.
¢ —DE, E -> G 1. Khi d6 ta thdy moi khdéa k phai chi*ta H va hon thé nita tap IH) la
khoéa nén ta c6 ngay tap thr cdp la 1B, ¢, D. E, G) vaw la 2NF vi cac tap khda chi
c6 mot phan tb.

b. Mudn xét xem w la 3NF liay khong ta phai:

e Tinh tap thudc tinh tht cdp F,, = |X,... |;

e Xét xem c6d X -> X(x i XvaX** R).

Vidyw=<AF>A=(,Bc,DEGHI

F=1]C ->1B,D -» E, B-» G)

Ta thdy moi khoa k déu phai chira H, c. D va tap ba phan t nay la khoéa. Vay
ta c6 tap cac thudc tinh tht cdp {I, B, E, G}. T F ta thdy ngay rang khdng cé tap X
ma bao dong khac A kéo theo thudc tinh thit cdp. w la 3NF.
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c. Mudn xét xem w la BCNF hay khong ta phai:
e Xét xem c6 X —»a vbia éX vax+* A

Vidy, A= (I,B,c, D,E, G, H),F=|l ->BC,D -> E, H-> G|. Ta thdy tap con
c6 bao déng khac A ma kéo theo thudc tinh khac: D -> E. Vay w khdng la BCNF.
Pinh Iy 2.8

Céc 16p dang chuén cia cac so d6 quan hé c6 quan hé I6ng nhau, 16p sau ndm
trong 16p trwéc. Nghta la ta c6: INF n 2NF 3 3NF z BCNF. Long nhau ¢ day la
thuc sy. nghTa 1a I6p sau ndm gon trong 16p trudec.

That vay v6i A = (G, B, c, DI vaF, = (GB -> ¢, D -> B, ¢ -> GBD) thi
w, = <A, F,> la 3NF nhung khong la BCNF (vi khong c6 tap X ma c6 bao déng khac
A nhung lai kéo theo thudc tinh thi cdp (tap cac thudc tinh thir cp bang rong) nén w
1a 3NF. Nguoc lai, W, khong 1a BCNF vi né chiva tap X = D6 bao déng khac A va
kéo theo B. Con w 2=< A, F, > v6i F2= (B-> D, G —c. ¢ —GBD] la 2NF, nhung
khong la 3NF (vi cac thudc tinh thit cdp B, D phu thudc hoan toan vao khéa nén né la
2NF, nguoc lai c6 tap X = {B| cdé bao dong khac A nhwng kéo theo thudc tinh thi
clp D nén n6 khong 1a 3NF), va rét nhiéu so dd quan hé la INF nhung khéng 1a 2NF.

2.7. PHU THUOC PA TRi VA DANG CHUAN 4: 4NF

L6ép cac quan hé ching ta da va dang xét rat Ion, mot s6 cac quan hé cé ngl
nghta (semantic) phtc tap, trong tap cac thudc tinh khdng cé phu thuéc ham hodc cé
cac phu thudc dic biét. Vay dé di sau nghién clru cac dac tha, tinh chat cta I6p cac
quan hé, ching ta sé trinh bay tiép khai niém phu thudc da tri.
Vidu 2.38:

Ta xét bang r thong bao chu va xe nhu sau:

Chu Xe Bién
A BMW 29F1
A BMW 29F2
A BMW 29F3
B Toyota 29H1

(o]

Toyota 29H2
Trong quan hé nay khéong cé phu thudc ham gitra Chl va Bién, nhwng gitta cac
thugc tinh Cha, Bién, c6 méi quan hé dic biét. Vi du ta thdy néu cing mot Cha thi
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trdo hai bién bat ky cho nhau ta van dvgc mot xe hop 18 cla chi dé. Kiéu phu thudc
ddc biét nay s. Jajda goi la phu thudc da tri.

Vay ta c6 khai niém phu thudc da tri trong cac lvgc d6 quan hé nhu sau.
2.7.1. Binh nghta phu thudc da tri

Cho lwgc d6 quan hé A = (A,, A2.~An(,n > 3. X va Y la cac tap con cua A va
z=A-(Xu Y). Maite rtaco thé coi t deoc ghép tir 3 phan chiéu cla t tic la
t=tXtYtZ.
Binh nghta 2.34 Phy thudc da tri

Ta noi trong lvgc d6 quan hé A xac dinh pliu thudc da tri [ X 1én Y (X xéc
dinh da tri Y), ky hiéu la X ->—Y, néu moi cdp phan t& t|, t2cla r (r la quan hé bat
ky trén A) béng nhau trén tap X, tic:

t, =t,.Xt,.Ytj.Z s r; t2=t|.Xt2Yt2z e r 1)

vat|.x = t2x thi khi d6i dudi t] va t2cho nhau (déi t|.z va t2.Z) chang ta van
nhan dugc cac phan ti thudc r, téc la:

ti’ = t|.Xtl.Yt2Z vat2' = t|.Xtj.Yt].Z )]
cling thudc r
Noi cach khac X -»-» Y néu voi moi t|, t2nhu trong (1) thudc r va tj.x = t2x
thi ta cling c6 t|\ t2 trong (2) thudc r.

Vidu 2.39.a:
Xét quan hé Chd - Xe r nhu trén ta c6 ngay:
Chu ->-» Xe va Chu —-> Bién
Vidu 2.39.b:
Mot cach téng quat cho lvgc dd quan hé A va hai tap thudc tinh X, Y ¢ A.
Néu X -» Y thi X -»-» Y. That vay gia st t| va t2thudc r va t,.x = t2x vi

X -> Y, nén tl.Y =t2Y. Khi d6 ti’=t|.Xt|.Ytj.Z = t2Xt2.Yt2Z = t2thudc r. Tvong tw
ta c6 t2’ =t, thudc r. Nén X ->—=Y

2.7.2. Céac tinh chét cla phu thudc da tri
Tinh chdtd I: Tinh bu cla phu thudc da tri:

Néu X, Y, z la ba tdp con rdi nhau cua lvgc d6 quan hée AvaA =X uYuZz
v6i A = (A, A2...A,l thi X Y khi va chi khi X -»-> z.
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Tinh chat d2: Tinh tidng truong:
Néu X ->-» YvaVcW thixw ->-» YV.
Tinh chdt d3: Tinh bic cau:
Néu X -»->Yvay Vthi X ->-> v\Y.
Tinh chat d4: Tinh pha tron:
Néu X -> Y thi X ->-» Y.
Phu thudéc ham la trudng hop riéng ctia phu thudc da tri.

Tinh chatd5: Néu X -»-> Y vaw ->Vv6i Vc Yvaw n Y=0 thi X->V. Va
mot s6 tinh chat c6 thé suy dan duogc:

Tinh chat 6: (Hop) X ->-» YvaX -»-» z => X ->-> YZ.
Tinh chat 7: (Tua bic cau)
X->->YvaYW V =>xw V- YW.
Tinh chat 8: (Tva hop)
X ->->YvaXyY ->w,thi X->w -Y.
Tinh chat 9: Tinh phan ra
Néu X ->-> Y va X ->-> V thi
X ->-» YnV;
X -»->Y - V;
X V-Y.

vEé sau ta thuong ky hiéu phu thudc da tri 1a MD (Multivalued Dependencies),
vidu cho phu thudc da tri ta viét cho MD X -» =Y.

Binh nghfa 2.35 Phu thufc co s&

Mot MD X-»-» Y trén lvgc do A dwoc goi la phu thudc co sd néu Y * 0 va
XnY =0vaxXuY*A.

Sau day ta sé chirng minh mot vai tinh chat cua phu thudc da tri:
Tinh chatdl:Taco X -»-> Yvaz =A-X-Y.

Gia sk t| va t2 1a hai phén t cla r ma t,.x = t2x va t, = t.Xt,.Yt.Z

t2 = t2Xt2Yt2 z theo gia thiét X ->-> Y nén t|” = t|.Xt|.Yt2Z, va t2’ = t2Xt2Yt,.Z
cling thudc r, vi t|.x= t2x nén déi t|.x va t2x cho nhau trong cac t|’va t2’ ta van duoc
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cac phan ti thudc r, hay t,” = t2Xt,.Yt2Z; t2= t,. Xt2Yt,.Z ciing thudc r. Theo dinh
nghfata céd X ->-> z. Vay ta c6 dinh nghia tvong dvong:
Binh nghfa 2.36 Phu thudc da tri

X -»-> Y néu t| vat2mat,.x =t2x vat = t.Xt,.Yt.Z cung t2 = t2Xt2Yt2Z
thudc r thi t,' = t,. Xt2Yt,.Z va t2’= t2.Xt,.Yt2.Z cling thudc r (thay phan gitra clia hai
phan tir t, va t2).

Tinh chat d2: Tacé X -»-> Y vaV ¢ w, ta phdi chtng minh: xw ->-> YV.

That vay, gia st ti va t2thudc r

mat,. Xxw =t2 xw

vat, =t,. XWt,. YVt|. z = t,. XWt,. Yt,. Vt,. Z;

2= 12 XWt2 YVt2 z = t2 XWt2 Yt2 Vt2 z

va vi X ->-» Y nén t|’ = t|.XWt2Yt.Vti.Z va u’ = t2XWt].Yt2Vt,.Z cung
thude r (chd y vi t,.xw =t,.xw nén t,.x =t2X), maVcW nén Vc xw vado
t,.xw =t2xw nént,.v =t2 V.

Thay ti.v vat2.v vao ti’ vat2' taco t|’ = . XWL2Yt2Vt.Z = t.XWt,.Y Vt|Z va
t2= 2 XWt,. Yt.Vt2Z = t2XWt|.YVt2Z ciing thudc r. Vay xw —>—> YV.

Tinh chét d3:

Ta s& chitng minh tinh chat 3 bdng phan chiing.

Gia sl két ludn cua ménh dé khéng théa man, nghfa latdntai mot quan hér
ma trén d6 X ==Y va Y — >V thdéa méan nhung: X »\ Ykhong théa man.
Nghta 1a trén r tén tai hai bo ti, t2ma:

t,.x =t2x vat,’ = t|.Xt2(V\Y)t. (R\XMV\Y))gr

Theo gia thiét X -»-> Y va tr t|.x =t2x tacé t|” = t|.Xt2Yt,.(R\X\Y) € r. Ta
dé dang nhan thdy rdng: t,”.Y =t,.Y vavi Y ->-> V nén ta c6 thé thay chiéu cla V
trong t2va t|” dé dugc cac phan t& thudc r.

Tic 1at]’” =t].Xt2Yt, VIL(R\X\Y\V)) e 1.

Ta sé chirng minh t,” = t|”’. RG rang trén tap thudc tinh X u (V\Y) thi t|’ va
t,”” béng nhau. Bay gi¢ ta chi ra réng t|’ va t,”” bang nhau trén phan con lai, tic
trén R\xyv\Y).

Mat,” . (RAXYV\Y)) = t,.Yt2(VnY)t,.(R\X\Y\V)

=t2Yt,.(R\AX\Y\V) = t|".(R\V\Y)).

Tuwong tu ta c6 thé’ti€p tuc chirng minh céac tinh chét con lai cda phu thudc da tri.
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2.7.3. Hé tién dé cla cac phy thuéc FD, MD

Goi FD la I6p tat ca cac phu thugc ham khi d6 ta da cd hé tién dé Armstrong
cho 16p FD:

Arl Tinh phdn xa: X-> X vanéu Y ¢ X thi X -» Y.

Ar2 Tinh bdc cu: X -» Y vaY -» V thi X -> V.

Ar3 Tinh md& rong hai vé&: X -> Y thixz -» YZ.

Trong I6p MD, hé ndm tinh chat dI, d2, d3, d4. d5 goi la hé tién dé cta lop MD.

Téng quat: Hé tam tién d& {Arl, Ar2, Ar3, dl, d2, d3, d4, d5| goi la hé tién dé
cla cac rang budc dang phu thuéc ham va phu thudc da tri FD u MD.
Pinh ly 2.9

Heé tien dé |Arl, Ar2, Ar3, dl, d2, d3, d4, d5| ding dén va day da trong lop
cac rang buéc FD u MD.

T nay khi néi cho tap rang budc D ta ngdm chi réng trong B c6 chira cac rang
budc ki€u phu thuéc ham va cac phu thudc da tri.

Vidu:D=I1H—-B,G->>¢c,E->F, G ->EI

Tuong ty bao dong cta D, ky hiéu D+Ia tap tat ca cac rang budc dwoc suy dan
tr . Vidu cho b = (G -> BCE) thi b+= (G ->B,G->C,G -> E, G ->
G ->-> B, G ->-> ¢,...}. Vay ching ta thdy réng tap D c6 rét it phan tir nhung tap
D+c6 thé rat 16n.
2.7.4. Dang chudn 4: 4NF

Cho so d6 quan hé w= < A, B >,
Pinh nghia 2.36 Dang chudn 4NF

Ta n6i w la 4NF néu moi MD X ->-» Y € D+la phu thudc co sd thi x += A,
N6i mot cach khac w la 4NF néu moi phy thudc da tri:

X—=—>Yeb+tmaY*0 vaXn Y=0vaXuY=*Athix+=A.

Vidu 2.40:

w=<Ab>vVvéiA={H. B,c,E,GI,D={H —-»BCEG}thi w la 4NF vi moi
phu thudc da tri X -»-» Y e D+déu théa man dinh nghia cla dang chuén 4.

TU dinh nghTa ta c6 ngay két luan sau day:
B6 dé 2.8

Néu w la 4NF thi w la BCNF.
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That vay gia st w = < A, B > khong la BCNF, c6 nghta la trong w c6 PTH
dang X —» B E X va x +* A, vay trong B c6 X-»-> B e D*|a phu thudc co so nhung
X +* A, suy ravd ly. Vay w la BCNF.

Mudn xét xem so d6 quan hé w = < A, D > c6 1a 4NF hay khong ta chi can
xét xem trong Bcé phu thude co so X -»-* Be Da X+ A?

Néu D+=0 thi w la 4NF.

Tir dinh nghfa ching ta thdy rang didu kién cda cac dang chuén duoc thét dan
vao. DAu tién la dang chudn 1: INF 1a 16p chra moi so quan hé. Dang chuén 2 la cac
so dd quan hé chdc chdn phai la dang chudn 1va thém digu kién moi thudc tinh thi
cdp phu thudc hoan toan vao khéa...

Vay I6p cac so d6 quan hé & cac dang chudn sau 16ng trong cac dang chuén
trude noé.

Pinh Iy 2.10

Trong cac I6p clia cac dang chudn ta c6 m&i quan hé 16ng nhau thyc su nhu
sau: INF n2NF 3 3NF d BCNF z4NF =>.. (I6ng nhau thyc sy, nghfa la lop
trwéc chira I6p sau thue su).

2.8. RANG BUOC TOAN VEN
2.8.1.Dinh nghfa Rang Budc Toan Ven (RBTV)

Rang Budc Toan Ven (RBTV) la gi? Rang budc toan ven clia mot co so di liéu
la rang budc c6 tinh nhat quan vé cac gia tri cua cac thudc tinh trong CSDL. Vi du
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ndm di lam cGa mot nhan vién khong thé bé hon ndm sinh cGa nhan vién d6. Hoic
trong phan HOTEN cula b4t ky nhan vién nao cling khéng thé d& tréng (HOTEN not
null), hay s8' thi sinh thi trong mot phong thi khong thé vuot qua strc chira clia phong
thi d6, cac gia tri cua thudc tinh khéa chinh phai tirng d6i mot khac nhau, hay gia tri
cua HOTEN phai thudc ki€u xau ky tu, tri cia DIEM phai thudc kiéu s6 ...

Pinh nghfa 2.13 Binh nghia RBTV

RBTV clia myt CSDL la rang budc vé gia tri ctia cac thudc tinh trong CSDL.

Vi du mié&n gia tri cOa thudc tinh ngay (Day) chi c6 thé tir 1 dén 31, hay thudc
tinh GT (gi¢i tinh) chi c6 gia tri 1a ‘nam” hoac ‘n@’...

Luu y:

- RBTV 14 loai rang budc ndi tai cla CSDL, rang budc hién nhién, ton tai
khach quan. Ndm sinh cta méi nhan vién phai bé hon ndm di lam cla nhén vién &y,
dé 1a rang budc bét budc va khach quan.

- Khi thiét ké va thao tac trén CSDL chung ta phai ddm bao va tuan tha cac
rang budc d6. Trong cac ngdn ngi I1ap trinh cé mot sd rang budc phai mo ta. Vi du
HOTEN NOT Null hay khi tao bang GIAOVIEN trong SQL c6é ma sd giao vién
(MaGV) la khéa chinh, ma hoc ham (MaHH) la khéa ngoai, ta md t& RBTV khda
chinh, khéa ngoai nhuv sau:

Create table GIAOVIEN

(

MaGV smallint Not null,

MaHH smallint Nol null,

Constraint pk_GIAOVIEN primary key (MaGV),

Constraint fk HOCHAM_GIAOVIEN foreign key (MAHH)
references HOCHAM (MaHH)

)
2.8.2. Céac loai RBTV

Co6 nhiéu loai RBTV VE gia tri, tuy nhién ta chia ching thanh ba nhdm chinh:
() RBTV loai 1: RBTV kiéu khda chinh, khéa ngoai:

Trong phan truéc ta da biét khoa chinh cua quan hé R la mot khéa cia R dwoc
chon lam khéa chinh. Khéa ngoai cla R la trwong dit liéu dong vai tro khéa chinh
trong quan hé s khac. Vi du ta c6 hai quan hé sinh vién va bang diém cua sinh vién:
SV(SoTT, Masv. Hoten, NS, Que, GT) gdm céac thudc tinh s6 th ty, ma sinh vién
ho tén, ngay sinh, qué, gi¢i tinh. Quan hé nay c6 Masv la khda chinh.
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Bang_Diem(Masv, diem) gdom hai thudc tinh la m& sinh vién va diém cua sinh vién.
Quan hé Bang_Diem c6 truong Masv la khéa ngoai vi né la khéa chinh trong sv.
Binh nghia RBTV loai 1

RRTV loai 1 la kiéu rang budc khoéa chinh, khéa ngoai: mdi gié tri khéa ngoai
phai la mot gia tri khéa chinh.

N6i cach khac tap gia tri trong khéa chinh chira tap gia tri trong khéa ngoai.
Vi du gia tri ma sinh vién Masv trong bang diém phai la mét gia tri cia Masv trong
bang sinh vién. Hay néi cach khac SV[Masv] 2 Bang_Diem[Masv].

(b) RBTV loai 2: RBTV kiéu phu thugc ham:
Pinh nghfa RBTV loai 2

RBTV loai 2 la kiéu rang budc dang phu thudc ham: rang budc vé gia tri cla
hai tap thudc tinh X va Y, ma X -> Y.

Vi du xét quan hé R cé hai thudc tinh ma vung va tén ving R (ma vung, tén
ving) khi d6 ta c6 RBTV ki€u phu thudc ham: ma vung —»tén ving hay biét tén
vlng suy ra mé vung, tén vung —>ma vung.

(c) RBTV loai 3: RBTV loai 3 la kiéu rang budc khéng phai khoa chinh, khda ngoai
va khong phai kiéu phu thudc ham:
Binh nghia RBTV loai 3

RBT\’ loai 3 la kiéu rang budc khong phai loai I, khéng phai loai 2.

Vi du gia tri cia ndm sinh (NS) phai nhé thua gia tri nam di lam (NDL) cua
nhéan vién.

S6 tién cac khach hang da mua khdng dugc vugt qua s6 tién (doanh s6) ma
khach hang cé.

Cac truong di lieu nhu ho tén, ma nhan vién cla cac bang nhan vién khong
dvoc dé trong... la nhitng RBTV loai 3.

2.8.3. Phuong phép trinh bay moét RBTV

Khi thiét ké ¢ng dung mét co so di¥ liéu, ngudi thiét ké phai ndm chic céac
RBTV c¢6 trong CSDL. D& trinh bay mot RBTV trong ngdén ngl 1ap trinh phai mo
ta theo céach viét cia ngdn ngl dé. trong ngén nglr quan hé ching ta phai trinh bay
céc cong thirc, rang budc gia tri bang cac bd cha cac quan hé.

Muén trinh bay dwoc bang ngdn nglr quan hé ching ta phai ndm chic cdu
tric cta CSDL va cac bang trong CSDL.



Chuwong 2: Co sé di¥ liéu quan hé 81

a. Phuong phép trinh bay mét RBTV b&ng ngdn ngi 1ap trinh

Trong phan nay ta s& minh hoa mot ngoén nglr khai bao dé dac td mot RBTV.
Ngon ngir nay giéng v&i SAL (ANSI, 1986) nhwng téng quat hon. Ngén ngir nay cho
phép ching ta mo6 ta, ghi nhan hodc thdo bé mot RBTV. Nhitng RBTV nay duwoc
dinh nghta, m6 ta vao lic tao quan hé hodc vao mot thoi diém nao do, ngay ca khi
quan hé da chtra dir liéu.

Xét CSDL quan ly ban hang trong vi du 2.17.
kh(Makh. Tenkh. DS...)
nv(Manv. Tenv, HS, Luong...)
spfMasp. Tensp, DVT, NSX, GIA)
hdfSOHD. NHD, Makh, Manv, Trigia)
cthdiSOHD. Masp. SL)
Caéc vi du sau minh hoa mot s6' mé tA RBTV
-RBT\" loai 1: Khoa duy nhat
Cdp (SOHD, Masp) la khéa duy nhat cua cthd
(SOHD. Masp) UNIQUE IN cthd
Khéa ngoai
Masp trong cthd la kh6a ngoai cua Masp trong sp
Masp in cthd REFERENCES Masp iN sp
-RBTV loai 2: Phu thudc ham
Manv xac dinh phu thuéc ham Tenv
Manv IN nv DETERMINES Tenv
Phu thudc ham
Hé s6 lvong clia nhan vién (HS) xac dinh phu thugc ham Luong
HS IN nv DETERMINES Luong
- RBTV loai 3: Tliitc tinh khdng nhan gia tri null
Ma nhan vién trong quan hé nv khéng nhan gia tri null
Manv not null in nv
Thudc tinh nhan gia tri trong khoang
Doanh s6 ca mdi khach hang ndm trong khoang 5000 dén 10000
Check on kh (DS >= 5000 and DS <= 10000)
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Rang budc mién khi xda
Chi voi cac b6 cla kh c6 DS = 0 méi duvoc x6a
Check on kh when delete (DS = 0)
Rang budc gia tri cac thudc tinh trong cac quan hé
Tdng tién (t6ng Trigia) cta cac hoa don < 100000
Check on hd (sum(Trigia) < 100000)
b. Phuong phap trinh bay mét RBTV bang ngén ngir quan hé
Nguoi thiét k& CSDL ciing nhv nguoi trién khai (ng dung phai hiéu rd ban chét
cha cac bang trong CSDL ciing nhu cAc RBTV ctia CSDL. Mot ngudi khéng hiéu
ban chét cling nhv cdc RBTV ciia CSDL khéng thé trinh bay. dién dat dwoc rang
budc dé.
Chang ta thuong trinh bay RBTV trong ngdn ngit quan lié bing ba budc:
Budcl: Noi dung cia RBTV. Tl mot cdu bing ngdbn nglr ty nhién ta phai
chuyén sang ngon ngi¥ quan hé.
Buéc 2: Liét ké cac quan hé tham gia vao RBTV dang xét. BuGc nay chi liét ké
cac quan hé lién d¢i dén RBTV dang xét.
Buwdc 3: Lap bang tdm anh huong. DAy la bang cé 4 cdt. Bang nay canh bao,
thdong ké cac anh hudng cla céac thao tac: thém, stra, x6a di¥ liéu trong cac quan hd
tham gia rang budc c6 anh huéng dén RBTV:

Bang tdm anh livéng

Céc quan hé Thém Stra Xoba
R
S + +(C)

Trong dé:
R, s la cac quan hé tham gia RBTV.
Dé4u - biéu thi thao tac khdng anh huéng dén RBTV.
D4&u + biéu thi thao tac c6 anh hwéng dén RBTV.
D4u +(C) biéu thi thao tac &nh huéng dén RBTV trén thudc tinh C
Luu y: Bang tdm anh hwong chi xét véi rang budc cé trong ndi dung ¢ budc L
Mot CSDL c¢6 nhiéu RBTV.
Vidu 2.41:
Xét CSDL quan ly ban hang trong vidu 2.17.
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kh(Makh. Tenkh, DS, NS, NGN) véi NS la ndm sinh, NGN la ngay gia nhap

nv(Manv. Tenv, HS, LUONG) véi HS la hé so' lvong, LUONG la luvong

sp(Masp. Tensp, DVT, NSX, GIA)

hd(SOHD. NHD, Makh, Manv, Trigia)

cthd(SOHD. Masp. SL)

Thuc hién (ba buéc) cdc RBTV sau:

RBTV loai | : Néu cac RBTV khoa chinh khéa ngoai cua CSDL.

RBT\" loai 2: Cac nhan vién cé cung hé sé luong HS thi c6 cung LUONG.

m y loai3:

- DVT cha san pham chi c6 thé la chai, lon, két, thung.

- Ngay gia nhap (NGN) ctia khach hang phai 16n hon ndm sinh (NS) cua khach
hang do.

- Ngay mua hang cua khach hang phai 16n hon NGN cuda khéach hang dé

- Mdi héa don phai c6 it nhat mét chi tiét hoa don.

- Trigia ca mot héa don phai bdng téng tién (t6ng cac SL * GIA) cda hda
don do.

- DS cha mdt khach hang phai I6n hon hodc béng téng cac Trigia héa don
khach hang da mua.

Luuy:

- Trong co s& di liéu nay cac khéa chinh dwoc gach dwéi, khéa ngoai la cac
khéa chinh d6 xudt hién trong cac quan hé khac.

- Ta cén lvu y ring trong CSDL trén c6 cac khoa chinh va khoa ngoai tvong
ng: Makh la khéa chinh trong quan hé kh va né la khéa ngoai trong quan hé hd,
Manv la khéa chinh trong bang nv va khoéa ngoai trong hd, Masp la khéa chinh
trong sp va n6 la khéa ngoai trong cthd, SOHD la khéa chinh trong bang hd va khéa
ngoai trong cthd. D&’ trinh bay cac rang budc toan ven khéa chinh khéa ngoai trén ta
chi can thyc hién cho mot cap khéa chinh, khéa ngoai, cac truong hop khac thuc
hién twong tu. Vi du thuc hién cho treong hop Makh
Trinh bay cac RBTV loai 1

Buéc 1: NOi dung RBTV

Vt e hd 3t’e kh sao cho: tfMakh] = t’[Makh]
(hodc lam cach khac hdiIMakh] Cl kh[Makh])
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Bu¢c 2: Cac quan hé tham gia RBTV: hd, kh
Buwdc 3: Bang tam anh huong clia RBTV

Céc quan hé Thém stra Xo6a
kh +(Makh) +(Makh) +(Makh)
hd +(Makh) +(Makh)

Trinh bay cac RBTV loai 2
Buéc I: Noi dung RBTV
vt, t’e nv néu (t[HS] = t’[HS]) thi ({{LUONG] = t’[LUONG]).
Buéc 2: Cac quan hé tham gia RBTV: nv
Budc 3: Bang tdm anh hwong
Céc quan hé Thém stra Xoa

nv +(HS, LUONG) +(HS, LUONG)

Trinh bay cac RBTV loai 3
a. Bwéc 1: Noi dung RBTV
Vtesp thi ({{(DVT] = ‘chai’) or (tfDVT] = ‘lon’) or (tf[DVT] = ‘két’) or
(t[DVT] = ‘thung’).
Buéc 2: Cac quan hé tham gia RBTV: sp
Buéc 3: Bang tdm anh hwong cla RBTV
Cac quan hé Thém stra Xoa
sp +DVT) +DVT)
b. Bwéc i : NOi dung RBTV
Vt ekh thi(t[NS] < t[NGN])
Buéc 2: Cac quan hd tham gia RBTV: kh
Buwéc 3: Bang tam anh hudng clia RBTV
Cac quan he Thém stra X6a
kh +(NS,NGN) +(NS, NGN)
c. Buwéc I : Noi dung RBTV
Vt G kh & t” e hd néu t’[Makh] = t{Makh] thi tfNGN] < t’[NHD]
Buéc 2: Cac quan hé tham gia RBTV: Kh, hd
Buwdc 3: Bang tdm anh huéng cia RBTV
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Céac quan hé Thém stra Xo6a
kh +(Makh, NGN)
hd +(Makh, NHD) +(Makh, NHD)
d. Bu¢c | : Noi dung RBTV
\% te hd 3 t” E cthd sao cho t’[SOHD] = t[SOHD]

Buéc 2: Cac quan hé tham gia RBTV: hd, cthd

Buéc 3: Bang tdm anh huong RBTV

Céc quan hé Thém stra Xoa
hd +(SOHD) +(SOHD)
cthd +(SOHD) +(SOHD) +(SOHD)

e. Bwéc 1: Noi dung RBTV
Vte hd 3 t|, t2...tme cthd va t|\ e sp sao cho:
(t[SOHD] = t,[SOHD]) and (t;[[Masp] = t,’[Masp]); i= 1,
va "Mi[SL]X t'[GIA] < t[TRIGIA]
i
Buéc 2: Cac quan hé tham gia RBTV: hd, cthd

Buwéc 3: Bang tdm anh hwdng cia RBTV

Céc quan hé Thém stra Xoba
hd +(Trigia)
cthd +(SL) +(SL)

f. Buéc 1: Noi dung RBTV
Vt € kh 3 t|,t2...,tme hd sao cho:
(t[Makh] = tifMakh]); i= 1,

va At[TRIGIA] < t[DS]

Bu¢c 2: Cac quan hé tham gia RBTV: kh, hd
Buwéc 3: Bang tam anh hwong

Céc quan hé Thém stra Xoa
kh +(DS, Makh) +(DS, Makh)
hd +(Makh, Trigia) +(Makh, Trigia)
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Luuy:

Bang tam anh huong chi xét xem cac thao tac thém, skra, x6a c6 anh hudng
dén RBTV trong ndi dung & buéc 1khong?(va chi RBTV do).

Vi du trong cau (f) khi thém mot héa don ta chi can chi y dén Makh, tuy
nhién ta cting can chi y dén SOHD vi mbi héa don phéai c6 mot SOHD duy nhét
nhung RBTV d6 khdong thudc yéu cau ctia cau (f). Tvong tw khi x6a mot khach hang
chlng ta con phai chd y cac rang budc khac vi khach hang nay da 1ap va mua nhiéu
héa don. Tuy nhién trong cau (0 khdong yéu cau vé nhitng rang budc dé.

2.9. NGON NGU VAN TIN SQL
2.9.1. Ngon ngi van tin

Trong phan trudc, chlng ta da lam quen véi cac phép toan dai s6 trén cac quan
hé. Trong phan nay chilng ta sé trinh bay tiép mot trong cac ngdn ngit thao tac (Data
Manipulation Language - DML) trén cac CSDL quan hé, hay con goi la ngdn ngi
van tin (query language) dé dién ta cac cau Iénh kiéu nhu:

1 Truy xuét tir CSDL s6 lugng ghé con trong trén mot chuyén bay.
2. Giam mot s6 chd tréng trén chuyén bay 747 vao ngay 03 thang 9.
3. Tim tat ca cac chuyén bay tir Ha N&i di Sai Gon ngay 20 thang 9.
4. Nhap 100 ché tir Ha Noi di Sai Gon vao chuyén bay 456 ngay 20 thang 9.
V6i CSDL cai trong may c6 quan hé chuyén bay R (number, data, seats, from, to)
Ngon liglt van tin 1a ngdn ngl dung dé’truy xuat di liéu
Vidu irong ngdn ngit SQL dé dién ta cau lénh s6 2 & trén, ta c6 thé viét:
Update R
Set seats = seats - 4
Where number = 747 And Date = ‘3/9’;
Hodc @&’ thuc hién muc 4 ta c6 thé viét:
Insert into R
Values (456, ‘20/9’, 100. 'Hanoi’, ‘Saigon’);
Sau day chlng ta sé xét mot “dai dién” cla cac ngdn ngit van tin, dé la ngdn
nglr SQL, mot ngdn ngr dugc st dung kha phd bién trcfig cac ngdn ngl 1ap trinh
trong cac CSDL phan tan trén mang may tinh.
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2.9.2. Cau lénh tao quan hér
Gia st ta can tao quan hé r(A|. A2..., A,) v6i cdc thudc tinh Aj c6 kiéu di liéu
1a K,. Khi dé ta viét:
CREATE TABLE r(Aj k|, A2k2...., A, k,);
Vidu 2.42:
Ta can tao quan hé r trén A, véi A = (Masv, Hoten, NS, Que) ta viét:
CREATE TABLE r (Masv Char, Hoten char, NS Date, Que char);
2.9.3. Cau lénh thém (nhap) d& liéu vao quan hé r
Gia sl ta can nhap bo di¥ liéu t = (V|, v2...,v,,)) vao quan hé r ta viét:
Insert into r
VALUES (v,Vv2..V,);
Vidu 2.43:
Nhap sinh vién c¢6 ma sé 1000, ho tén 1a Nguyén Thi Hoa sinh nim 1986, qué
Ha Noi vao bang r trén ta viét:
Insert into r
Values (1000, ‘Nguyén Thi Hoa’, 1986, ‘Ha Noi’);
2.9.4. Cau lénh slra mot sé bo cla r
Gia sl ta can stra lai gia tri cac thudc tinh A], A,,..., A] clia cac bd théa man
diéu kién E trong quan hé r ta viét:
Update r
SetA| = V|, A2=v2.., Al =V,
Where E;
Vidu 2.44:
Cong hai diém cho nhirng sinh vién thudc khu vuc 4
UPDATE Bangdiem
SET DIEM = DIEM + 2
WHERE KV = 4;
2.9.5. Cau lénh x6a mot sd6 bd cia R thda man diéu kién E

Gia sl chlng ta can x6a cac bd trong r thda man diéu kién E ta viét:
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Delete from r
Where E;
Vidu 2.45:
X6a khoi danh sach 1¢p céac sinh vién cé diém bang khéng
Delete from DSLOP
Where DIEM = 0;
2.9.6. Cau lénh x6a mot quan hér
Gia st chlng ta cin x6a quan hé r va x6a ca lugc do quan hé ta viét:
Drop table r;
Vidu 2.46:
Ta can x6a bang diém khong lvu lai ddu vét
DROP TABLE BANGDIEM;
2.9.7. Cau lénh Select
Dang thong dung nhét cua cau vdn tin trong ngdn ngl* SQL la cau Iénh SELECT.
Céac dang thvong gdp clia SELECT:
2.9.7.1. Cuphéap clia cau lIénh SELECT don gian
SELECTTr. A,...,s. B

WHERE E;
Trong do:
r,..., s la cac quan hé.
r. A...s. Blachiéuciar,.., s lén A..... B; E l1a mot biéu thirc logic
Th ty ihwc hién cua cau Iénh (don gidn) ia ndi cac quan hé cd mat sau from,
chon trong quan hé két qua nhitng bd théa man diéu kién E, sau d6 chiéu I&n cac
thudc tinh A,..., B. Vay ké&t qua cda cau Iénh Select dang ngén la néi - chon - chiéu.
Vidu 2.47:

Xét cau van tin “liét ké tén nhirng khach hang cé s6 dv &m”. Khi dé trong SQL
ta co:

SELECT NAME
FROM customers
WHERE BALANCE < 0;
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2.9.7.2. Néu saufrom chicé mot quan hé r
NEu sau from chi cé quan hé r thi thay cho r.A ta viét A
Vidu 2.48:
SELECT NAME
FROM customers
Where BALANCE < 0;

Trong vi du nay chi c6 mét quan hé khach hang customers sau ménh dé
FROM nén khéng cé su nham Ian nao lién quan dén cac thudc tinh.

NEu mudn ldy moi thdng tin vé& nhitng khach hang cé sd du am, ching ta c6
thé viét:
SELECT NAME, ADDR, BALANCE
FROM customers
WHERE BALANCE < 0;
2.9.7.3. Néu saufrom chicé mdt quan hé r va can loc hét tdt ca cac thudc tinh
Néu sau from chi c6 quan hé r va ta can loc hét cac thudc tinh trong U, khi do
thay cho liét ké cac thudc tinh ta viét dau *.
Vidu 2.49:
SELECT *
FROM customers
WHERE BALANCE < 0;\
K&t qua cua cau Iénh cho bang tat ca cac thudc tinh trong quan hé customers.
Vidu 2.50:
Cho co s¢ dit liéu quan ly ban hang:
1. Quan hé khach hang
khiMakh. Tenkh, DS)
2. Quan hé nhan vién
nv(Manv. Ten)
3. Quan hé san pham
sp(Masp. Tensp, DVT, NSX, GIA)
4. Quan hé héa don
hdISOHD. NHD, Makh, Manv, Trigia)
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5. Quan hé chi tiét héa don
cthd(SOHD. Masp. SL)
Hay ldp bang Makh, Tenkh, DS c6 doanh s6 DS > 100.
Select *
From kh
Where DS > 100;

Hinli 2.13. Minh hoa kéT quéa phép loc

Thuc hién cau lénh:

B (mt Qi lots fow tv
la - . D) Lo vy 3 -31»R f I u
siEa -

SRS ()]

Hinh 2.14. Cau lénli loc

Keét qua cau Iénh c6 trong hinh 2.15.
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2.9.7.4. Néu cau Iénh loc ra c6 cac b trung nhau dung DISTINCT
Sau cdu lénh Select ddi khi ta loc dugc cac bd 1dp nhiéu Ian, vi du loc nhiing
MASP, TENSP ma khach hang Nguyén Vén A d& mua, khi dé vi khach hang A da
mua nhiéu héa don nén c6 thé c6 nhitng san phdm dugc mua nhigu I1an. DE loai trir
cé4c trung 14p kiéu nhv vay ta dung tir khéa DISTINCT theo sau SELECT, cau Iénh
van tin khi dé c6 dang:
SELECT DISTINCT r. A....s. B
FROM r,..., s
WHERE E;
Vidu 2.51:
Loc ma san pham, tén san phdm ma éng Nguyén Van A da mua
SELECT DISTINCT sp.MASP, sp.TENSP
FROM sp. kh, hd, cthd
WHERE (kh.HOTENKH = °Nguy&n Vin A’) and (kh.MAKH = hd.MAKH)
and (hd. SOHD = cthd.SOHD) and (sp.MASP = cthd. MASP);
2.9.7.5. Bién bd
Doi khi ching ta cédn lién hé dén hai bd hodc nhiéu hon hai bd trong ciing mot
quan hé. Dé thuc hién viéc nay ching ta dinh nghfa cac bién bd cho quan hd sau
ménh dé FROM va dung bién bd nay lam "bi danh” thay cho quan hé:
Vidu 2.52:
Xét cau “in ra cac khach hang c6 doanh s6 nhé hon doanh s6 cla khach hang
V6 Van Kiét khi d6 cau lénh sé la:
SELECT*
FROM kh
WHERE DS < 50000; (néu doanh s6 cua V& Van Kiét la 50000).
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T6i day chdng ta can phai cha y réng néu ta khong biét cu thé doanh so' cla
ong Kiét thi cau Iénh phai dugc viét nhu thé nao? nghfa 1a tham chiéu dén doanh s6
clia Kiét bdng cach nao? Trong tredng hop nay ta dung “ bién bo”.

Khi d6 cau 1énh cé dang:

SELECT c,*

FROM khc,khc2

WHERE c,. DS < c2DS

AND c2 Tenkh = V6 Vén Kiét’;

O day chang ta can nhé thém mot cach viét clia SQL la: cac tén di sau céac tén
quan hé la cac bi danh cua cac quan hé dé, vi du kh CJ|, kh c2thi cad G va c2déu la bi
danh cua quan hé kh, ching tré thanh cic bd chay trén quan hé kh.
2.9.7.6. M& rong kha ning dang where bang tir khoa like (1a)

Nhdm mé rong thém kha nang dung where E ta dung tir khéa like va hai ky
hiéu phu: %, _

- Tu like 0 day dung theo nghta “la”.

- Ddu % duoc ding dé dai dién cho cac ky Iu.

- Dau _ dung dé dai dién cho mot ky tu.

Vidu 2.53:

Xét cau van tin “in ra cac Masp do cac khach hang c6 ho tén bat dau bang ky
ty B dd mua”, khi dé ta cé cau Iénh:

SELECT cthd.Masp
FROM cthd. hd, kh
WHERE (kh. Tenkh like ‘B%’) and (kh.Makh = hd.Makh) and
(hd.SOHD = cthd.SOHD);
Vidu 2.54:

Xét cau vén tin “in ra nhitng s6 héa don nidm trong khoang 1000 - 1999". khi
do ta cd cau lénh:

SELECT *
FROM hd
WHERE SOHD like‘l
Tat nhién ba ddu____ dai dién cho ba dau bat ky tir 0 dén 9.
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SELECT véi cac ham gop

Cac ham godp co ban trong SQL gém:
SUM(B) téng cac gia tri trong cot B
MIN(B) gia tri min cla cot B
MAX(B) gia tri max cla cft B
COUNT(B) sd lugng cac gia tri trong cft B
COUNT(*) s0 cac ban ghi ctia quan hé hién hanh
AVG(B) tri trung binh cua cot B

T4t ca cac ham gop déu phai di sau Select

Vidu 2.55:

Tinh téng doanh s& cla cac khach hang nhé vao TONG
SELECT SUM(DS) as TONG

FROM kh;
Hodc tinh doanh s6 trung binh cla cac khach hang gia nhap trong quy 1
nam 2008
Select AVG(DS) as TB

FROM kh
WHERE NGN BETWEEN 01/01/2008 AND 31/3/2008;

2.9.7.7. Gop theo nhém

Trong thwc té nhigu khi ching ta cdn gop theo nhom, vi du tinh diém trung
binh theo qué, tinh diém trung binh theo khu vuc hodc tinh tong diém theo ma sinh
vién. Trong SQL cho phép chiang ta thuc hién cac phép gop theo nhém béng céch
chia cac bd cua quan hé thanh cac nhém va thuc hién phép gbp theo cac nhém riéng
biét. Chung ta sé thyc hién cac phép gdp qua tir khdéa group by (gép bdi nhém) va
danh sach céac thudc tinh can gop.

Nghia la ménh d&: GROUP BY A], A2..., At chia quan hé thanh cac nhém sao
cho hai bd sé cung mdét nhéom néu va chi néu ching giéng nhau & cac thudc tinh

Ak

DE két qua cla cau van tin nhu thé c6 nghfa, tat nhién cac thudc tinh A|,... Ak
phai xuat hién trong cau Iénh SELECT.
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Vidu 2.56:

Trong CSDL quan ly diém sinh vién ta c6 bang két qua gdm ma sinh vién, mi
mon hoc, diém. 16p. khoa: KQ (Masv, Mamh, Diem, Lop, Khoa).

Hay thyc hién cac yéu cau sau:

a. Tinh diém trung binh cac mén thi cla tirng sinh vién

b. Tinh diém trung binh theo 16p m6n Ml

c. Tinh diém trung binh theo khoa mén M2 va chi tinh cho nhirng khoa c6 Irén
10 sinh vién thi mén M2.

DE thyc hién yéu ciu ciu a ta lvu y trong bang két qua cé bao nhidéu ma mén
hoc thi mot méa sinh vién xudt hién bay nhiéu lIan. Nhv vay diém trung binh cta moi
sinh vién chinh la téng diém cda sinh vién d6 chia cho s6 1an ma sinh vién xuét hién.

a.

SELECT Masv, AVG(Diem) as TBdiemsv
FROM KQ

GROUP BY Masy;

SELECT Lop, AVG(Diem) as TBdiemlop

FROM KQ

WHERE Mamh = M]

GROUP BY Lop;

SELECT Khoa, AVG(Diem) as TBkhoa

FROM KQ

WHERE Mamh = M2

GROUP BY Khoa HAVING COUNT(Masv) > 10;
Luu y: KEét qua clia cac cau Iénh trén la nhitng bang hai cot

Vidu két qua cua cau c cho ta bang hai cot la khoa va diém trung binh mén
M2 theo khoa: Khoa, TBkhoa véi nhitng khoa cé s6 sinh vién trén 10. S& sinh
vién cla khoa trén 10 la diéu kién theo nhom. Trong SQL diéu kién cta nhom di
sau Having.
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Vay gop theo nhém c6 dang la:

Select

From

Where E

Group by Aj, A2,..., AkHaving E,;
Trong d6 E la diéu kién toan cuc, E, la diéu kién cua nhom
Cau lénh Select c6 sdp theo thi ty tang hodc giam cuda cot B
P&’ sdp theo thi tu tdng (giam) dan clia cot B ta dung tir khéa ORDER By
Khi ta viét Order by B thi mac dinh sép ting dan cdt B, con néu viét Order by

B DESC thi c0t B dwoc sap giam dan.

Vay mot cau lénh Select day du cua SQL c6 dang:

Select...

From...

Where E

Group by A], A2...AkHaving E|

Order by B DESC;
Hoac

Select...

From...

Where E

Group bv A,. A,,..., AkHaving E,

Order by B:

Order by B la méc dinh sdp xép theo thi tu ting dan.

2.9.7.8. Select 16ng nhau

Trong thyc té nhiéu khi ta can phai dung cac Select 16ng nhau dé tinh mot sé
div liéu nho vao cac dir lieu khac. Vi du can loc ra cac sinh vién cé diém mon Ml
bdng diém mén MI cia sinh vién sviooo hodc in ra cac khach hang cé doanh sé
nhé hon doanh s6 clia khach hang Vo Vian Kiét,... D& thuc hién cac yéu cdu nhuv vay
ta dung cac Select 16ng nhau. Trong SQL ta c6 thé dung dén 14 1&n Idng nhau cua
Select, tuy nhién khong mat tinh t6ng quat ta chi xét hai Select 16ng nhau. Hai Select
16ng nhau cé dang:

Select... From... Where B 9 (Select... From... Where...);
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Trong d6 Select trong ddu ngo&c 0 la Select trong, Select ndm ngoai ddu ngoic
la Select ngoai. B la mot thudc tinh. O(teta) c6 thé la mot phép toan so sanh hoic
phép toan tap hgp. Noi cach khac 0 co thé e {=,<,>,<,>,*} hodc thudc (in,
not in, all, any). Dua vao két qua cla Select trong ma 0 thudc nhém so sanh hay
nhém céac phép toan tap hop.

- Néu Select trong loc ra 1giatrithi 0 e {=,<,>,<,>,*}

- Néu Select trong loc ra nhiéu hon 1gia tri thi 0 e {IN, NOT IN, ANY, ALL]|

Vidu 2.57:

Loc ra cac sinh vién c6 diém moén MI bang diém mon M1 cla sinh vién
sviooo. Select trong can tim ra diém mon MI cla ban sinh vién sviooo. Select
ngoai loc ra cac sinh vién cé diém bang diém vira loc dugc & Select trong.

Select*

From KQ

Where (Mamh = M 1) and Diem = (Select Diem from KQ
Where (Mamh = M) and (Masv = sviOO0));

Hodc loc ra cac sinh vién c6 diém mén MI béng diém mén M1 cla sinh vién
sviooo hodc sinh vién SV2000 hodc sinh vién SV3000. Trong trudng hop nay Select
trong loc ra 3 diém mon MI cla céc sinh vién sviooo, SV2000, SV3000.

Select*
From KQ
Where (Mamh = M 1) and Diem IN (Select Diem from KQ
Where (Mamh = M) and ((Masv = sviOOO)
OR (Masv = SV2000) OR (masv = SV3000)));
2.9.8. Tinh day du cua SQL

Sau day ching ta sé xét tinh day dd cta SQL, tic la xét xem kha ndng cua SQL
c6 thuc hién dwgc tit ca cac biéu thirc cha cac phép toan dai s6 quan hé. DE thuc
hién mot biéu thirc ta thuc hién theo thi ty tir cac biéu thic con dan ra dén biéu thic
toan bd. Vay dé xét xem SQL cé thyc hién dugc cac biéu thirc cla dai s6 quan hé ta
chi can xét 1an lugt cho cac phép toan co ban cla dai s6' quan hé.

Trong chuvong 2, muc 2.3 ching ta da n6i vé moi lién hé gitta cac phép toan
quan hé. Bay gio ching ta phat biéu lai dinh Iy 2.1 d6 nhv sau:
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Pinh Iy 2.1
Ndm phép toan quan hé co ban: {hop, hiéu, tich Bé-cac, chon, chiéu) cua dai
s6 quan hé doc lap voi nhau, nghTa Ia khdng mot phép nao trong ching dwoc biéu thi
qua cac phép con lai.
Céac phép toan khac cla dai sé quan hé: (ndi tv nhién, giao, ndi nka, ndi theo
teta, chia) cd thé nhan dwoc tir cAc phép co ban trén.
Vay dé SQL thuc hién dwgc cac phép toan dai s6 quan hé ta chi can cai dat cho
SQL 5 phép toan co ban la (hop, hiéu, tich Bé-céac, chon, chiéu).
e Phép hop: Giad sk ta c6 hai quan hé r va s ¢6 cung lvgec do A = (A.....A,).
Khi d6 dé tinh T =r + s ta viét:
INSERT INTO T
SELECT *
FROM r;
Tiép theo la
INSERT INTO T
SELECT *
FROM s;
* Phép trir: D& tinh T =r - s trudc tién ching ta chén r vao T nhv trén. Sau do6
dung cau lénh xéa nhu sau:
DELETE FROM T
WHERE (A,....An) IN
(SELECT * FROM s);
e Tich Dé-cac: Cho r la quan hé trén A, s la quan hé trén A’. Diéu kién
An A’=<$vaT=r Xs, taco cau lénh:
INSERT INTO T
SELECTr.A , r.A,. SB....s.Bm
FROM r,s;
Voi A= {Al.A, A,lvaA’=(B,B2 BJ.
* Phép chon: T = r(E).
INSERT INTO T
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SELECT *
FROM r
WHERE E;
e Phép chiéu: Gia s X la tdp con clla R va X = {A|,... Ak}
T =r. X, ta c6 cau lénh:
INSERT INTO T
SELECTA,,...,Ak
FROM r;
» Cac phép toan con lai cta dai s6 quan hé déu c6 thé nhan dugc tir cac phép
toan trén.
« Phép giao: Tachd yrAing T=rn s=r - (r-s). Cac cau lénh clia phép trii ta
dung nhu trén.
« Phép néi tw nhién T =r Ix| scidartrén A vastrén A’. Ta lvu y ring néu A
va A’ roi nhau thi ndi ty nhién cua r va s la tich Dé-cac cla r va s. Néu A va A’
chung nhau tap thudc tinh X thi ta chi néi nhitng bd clia r va s ¢ giéa tri bang nhau
trén X. Vay ciu lénh dé tinh T sé la:

INSERT INTO T
SELECT I'A,.... I A,, s.Bj,..., s.Bm
FROM T, s
WHERE r.x =s.X
e Phépchia T =r4svéirtrén A vastrén A\ A’ latap con cla A. Thyc chat

két qua clia phép chia r s la nhitng bo t.(A-A’)mat £ rvat A’ s s. Vay ta co cau
Iénh tinh T:

INSERT INTO T
SELECT r.(A-A")
FROM 1, s
WHERE E; ¢ day E la diu kién t.A’ e s
« Phép ndi theo ¢chon trong tich Bé-cac rxs nhitng b théa mén 0
« Phép ndinkra T =r Ixs. Thuc chat la chiéu cuar IxI s Ién R. Tic la:

ri>s=(rlIxls). R
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2.9.9. Tao khung nhin

Trong SQL c6 mdt nhém 1énh dong vai tro nhw ngén ngl dinh nghia di liéu
DDL (Data Definition Language), nghia la tr mot quan hé, nhém lénh nay dinh
nghia cho ta mot quan hé con, tao cho ta mdt khung nhin (view) cé tén ma khong
ton thém b nhd. Cu phap cua cau 1énh tao khung nhin:

CREATE VIEW V(A.... AK) AS Q;
Trong d6 V la tén cua khung nhin; Al....Akla céc thudc tinh cua né. Q la cau
van tin dinh nghta khung nhin.
Vidu 2.58:
T quan hé cac nha cung cép ta c6 thé tao ra mot khung nhin: quan hé gém cac
mat hang va gia cua ching do A cung cép:
CREATE VIEW V (ITEM, PRICE) AS
SELECT ITEM, PRICE
FROM supplies
WHERE NAME = ‘A’;

Twong ty nhu hiy bang, mudn hly khung nhin ta dung cau Iénh DROP. Vi du,
DROP V.

Trén day la nhitng khai niém co ban clua ngdn ngl van tin SQL du dung cho
cac minh hoa trong cudn sach nay. D€ sir dung dwgc SQL ching ta cdn tham khao
nhitng qui dinh cu thé va sy gén két cia SQL vé&i cac ngdn ngir chi khac trong cac
moi treong cu thé. Cac ban cé thé tim thdy cac phién ban khac cla SQL trong nhiéu
tai liéu khac hién dang duoc ban trén thi truong.

2.10. MINH HOA (’NG DUNG VA THAO TAC TREN CSDL QUAN HE

Cac budc thiét ké va tao phan mém (ng dung mot CSDL

Buéc 1. Thiét ké cac bang (cac quan hé) cé tao khoa chinh

Budc 2. Mo tA RBTV (Relationship) khoéa chinh-khda ngoai

Budc 3. Nhap dit litu. Cha y khi nhap dit liéu phai theo quy tic khda chinh
nhép trvéc, khéa ngoai nhap sau.

Buwdc 4. Tao cac truy van dé phuc vu yéu cau bai toan

Buwéc 5. Tao cac giao dién tién ich pht hop yéu cdu bai toan ...
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Sau day chdng ta minh hoa mot s6' vi du thic hién bon budc 1, 2, 3. 4 dé thiét
ké mot CSDL.
Vidu 1. Thiét kECSDL quan ly phong thigdm 4 bang:
PT(Sopt. DC, Suchua) day la bang phong thi cé 3 thudc tinh la s&' phong thi,
dia chi phong thi va stc chiva ctia phong thi. Sopt la khéa chinh.
TS(Sobd. Hoten, Sopt) day la bang thi sinh cé 3 thudc tinh Ia sé bao danh, ho
tén, s6'phong thi. Sobd la khéa chinh.
MTYMamt. tenmt, B, N) day la bdng mon thi cé 4 thudc tinh 1a ma mon thi, tén
mon thi, bu@i thi, ngay thi. Mamt la khéa chinh.
KQ(S6bd, Mamt, Diem, Vangthi) day la bang két qua c6 4 thudc tinh la s6 bao
danh, ma mon thi, diém thi, véng thi.
Chung ta sé thiét ké trong Access - ngdn nglr quan hé don gian.
Bu¢c 1. Thiét ké cac quan hé: PT, TS, MT, KQ
Thiét ké bang PT(Sopt, DC, sSuchua) c6:
Sopt khoéa chinh, kiéu text.
DC kiéu text.
Suchua kiéu number.
Thiét ké bang TStSobd. Hoten, Sopt) cd:
Sobd 14 khoa chinh, kiéu text
Hoten kiéu text. Sopt khéa ngoai.
Thiét ké bAng M TtMamt. tenmt, B, N) c6:
Mamt khéa chinh, kiéu text
Tenmt va B kiéu text; N kiéu ngay thang.
Thiét ké bang KQ(Sobd, Mamt, Diem, Vangthi) cé:
Diem kiéu s6

Vangthi kiéu text hodc logic
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Hinh 2.16. Bang PT
Thiét ké bang TS co:
Sobd khéa chinh, kiéu text
Hoten kiéu text
Sopt kiéu text.
Bang TS c6 trong hinh 2.17

Thiét ké bdng MT co6:
Mamt khoéa chinh, kiéu text

Tenmt kiéu text
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B kiéu text
N kiéu ngay thang

Hinh 2.18. Bang mén thi MT
Thiét ké bang KQ c6 cac thudc tinh:
Sobd kiéu text
Mamt kiéu text
Diem kiéu number.

Lun y bang nay c6 thé tao khda chinh hodc khong. Trong vi du nay ta khong tao
khéa chinh cho bang nay. Ta dung hai thugc tinh Sobd va Mamt la nhirng khoéa ngoai.

Hinh 2.19. Bang két qua KQ
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Buwdc 2: Tao lién két (Relationship) khoa chinh khéa ngoai.
Su lién két khéa chinh khéa ngoai dugc mo t4 khi thiét ké co s¢ di liéu.

Sy lién két khoa chinh khoa ngoai la sy lién két 1-n (mot nhiéu). Mot gia tri
khoa chinh c6 thé xudt hién nhiéu Ian trong bang ma n6 déng vai tro khoa ngoai.

Vidu soptcod thé xudt hién nhiéu Ian trong bang TS vi cung mdt phong thi c6
thé c6 nhiéu thi sinh thi trong do.

Hinh 2.20. Relationship - Lién két cac bang
Buéc 3: Nhap div liéu
Nhép di liéu theo th¢ tv PT, MT, TS va cudi cling la bang KQ

Hinh 2.21. Ba4ng PT c6 10 phong thi
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Hinh 2.23. Bang TS c6 100 thi sinh
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Hinh 2.25. Minh hoa truy vén tryc quan

105
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Hinh 2.26. Minli hoa truy van bang SQL
Va két qua c6 trong bang Diem_m2_tren_5

R =t 0% s |

'y tt.ui-1.2; A-ai aikiij liro t

1 Hoen sbd 1 Dem 1
> 37 81
| doHen 26 7
IhuHen 27 20
iNgisn Hen 28 7
Hvan Hieu 29 sl
Hviet Hi 30 sl
H dicHen 31 81
iMrhHen 32 81
HMai Ha 33 sl
IXmn Han 34 8j
MonAh 1 10]
phusng Hoang 36 si

*««09.r 1BICH. d%

Hinh 2.27. Ba&ng mén m2 trén 5

Loc ra s6 bao danh va diém trung binh cac moén thi
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Man hinh truy vén tryc quan

Hinh 2.28. Truy van tryc quan
Man hinh truy van SQL

Hinh 2.29. Cau Iénh SQL
Két qua c6 trong man hinh 2.30.
Loc s6 bao danh, ho tén va diém trung binh cAc mén thi cla thi sinh

Dé thyc hién cau nay ta néi TB_Diem v6i TS rdi chiéu 1&n Sobd, Hoten va
DiemTB
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Truy vén theo SQL

Bay gio' ching ta quan sat RBTV: “V&i mdi phong thi, sd thi sinh thi trong dé
khéng duoc vuot qua stre chira cia phong thi d6”. Ta c6 10 phong thi va 100 thi sinh

Hinh 2.32. K&t qua truy van
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(ng v&i mdi phong thi c6 m sinh vién thi trong d6 va m < slc chira ca phong
thi d6. Vidu c6 13 thisinh thi & phong s6 1va phong nay co stc chiva la 50.
NOi dung clla RBTV la: Vt ePT 3t|, t2..,, tmeTS
sao cho: t.Sopt = t,.Sopt vam < t.Suchua; i=1, 2,.., m
Sau day 1a bang s6 phong thi va s6 lugng thi sinh thi tvong Gng.
Sau khi thyc hién cau Iénh:
SELECT Sopt, Count(Sobd) AS SL_ TS
FROM TS
GROUP BY Sobd;
Ta c6 két qua trong bang SL_TS_PT.
Bén canh la bang cac phong thi, nhin vao va so sanh ta thdy khéng phong thi
nao c6 thi sinh thi vugt qua stc chira cua noé.

Hinh 2.33. Minh hoa két qua truy van
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CAU HOI VA BAI TAP CHUONG 2

2.1 Cho hai quan hé r va s nhv sau:
r s
E B c D E B c D
1 0 0 0 2 1 1 1
1 1 0 0 2 2 1 1
1 1 1 0 1 1 1 0
1 1 1 1 X y z v

a.Tinhr-svas-r.

b. Tinhr +s.

c. Tinhr *s.

d GiasrX = (E B D), Y= (E ¢, D}.
Tinh cac quan hé chiéur. X,r. Y va s. X, s. Y, (r+s). X, (r+s). (Xu Y).
e. Chirng minh réng véi moi quan hé r,s, q thi ta luén c6:
r*s =s*rvar +s=s+r (tinh giao hoén)
r*(q+s)=(r*q)+ (r *s) (tinh két hop)
(r+s). X=r. X+s X
(r*s). X=r. X*s. X
2.2 Cho hai quan hé r va s nhu sau:
a. Hai quan hé giéng nhau:

r

n

E B C D E B c D
0 0 0 1 0 0 0 1
0 0 1 1 0 0 1 1
0 | 1 1 0 1 1 1
| 1 1 1 1 1 1 1

Tinhr |><| s, r[><s,s[><r.
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b. Hai quan hé hoan toan khéac nhau trén cung mot lvgc do:

r s
E B c D E B c D
0 0 0 0 a b c d
0 0 1 1 X y z \%
0 1 1 1

Tinhr |><| s.

c. Hai quan hé c6 tap cac thudc tinh 16ng nhau:

r S

E B c D c D
0 1 1

X y z \% 0 0
z \%

\% z

Tinh r |><| s, r |><s, s [|><r.

d. Hai quan hé 16ng nhau:

r S

E B c D c D
0 0 1 1 1

1 1 1 1 0 1
1 1 0 1

Tinh r |><| s, Tinh r |>< sva tinh r I><| 22s. 1 |x | 1< s>sb<|1<2r-
e. Cho hai quan hé r(TT, TEN, NS, GT) va s(QUE, MH, BIEM) sau:

r s
TT TEN NS GT QUE MH PIEM
1 Linh 77 N HN Anh 18
2 Quyén 76  N@ HF Hoa 20
3 Nam 75  Nam SG Toén 22
4 Tudn 74 Nam VF Tin hoc 22
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Hay dung céac tha thuat nhd va st dung cac phép toan quan hé dé c6 quan hé
két qua DS sau:.

DS

TT TEN NS GT QUE MH DIEM
1 Linh 7 N HN Anh 18

2 Quyén 76 Ni HF Héa 20

3 Nam 75 Nam SG Toéan 22

4 Tuén 74 Nam VF Tin hoc 22

Mot cach téng quat cho hai quan hé r va s nhu sau:

r s
H B c D E F G
a. bi c. di e, fi gi
a2 b2 c2 d2 e2 ) B2
a3 b, c3 d, c,
a4 b4 ca d4 e4 o
Hay tim cach st dung cac phép toan quan hé va cac tha thudt dé c6 quan hé kg

kq
A B c D E F G
a. b, G d, ei f, gi
a2 b2 ¢2 d2 e2 h 92
a3 b3 c, d, e3 u aj
a4 > c4 d4 ed u g4

2.3 Cho hai quan hé r va s sau:
r S
H B C D E
0 0 0 5 6
1 1 1 0 6
1 1 0

Tinh tich Bé-cac clarvas: r Xs.
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2.4Cho hai quan hé r va s sau:

r S

H B c D E D E
0 0 0 0 1 0 1
0 0 1 1 0 1 1
1 1 1 1 | 1 0
0 0 0 1 1

Tinhr/s.

2.5*

a. Chirng minh rang: ndm (5) phép toan co ban cla dai s6 quan hé hop, hiéu, Dé-céc,
chiéu, chon la doc 1ap véi nhau, nghia Ia khdng mot phép toan nao trong ching
c6 thé biéu dién qua cac phép con lai.

b. Chirtng minh réng céc phép toan con lai cla dai s6 quan hé giao, néi, ndi nira, ndi
theo 0, phép chia, déu c6 thé nhan dwoc tir cac phép toan co ban trén.

2.6 Cho r va s la hai quan hé trén cac lvgc d6 tvong 'ng A va A’:

A= (A], A2.., A,|l, A= |A|, A2— Akl véi k < n.
Giast X = A-A’= {AKkH,..., A,).
Chiéng minh réng: r/s =r. X - ((r. X x s) -1). X.
2.7
a. Cho lvgc d6 quan hé A vatap PTH
F={B->E,JG->1.BE-*I,E-» G, Gl -> H}trén A.
Chiéng minh réng JB -> GH.
b. Twong tv cho tap PTH F sau:
F=iJB-»c. B->D,CD->E, CE-> GH, G-»J}.
Chéng minh réng: JB -» E, JB -» G.
2.8 Cho so d6 quan hé W = < A, F >, Chitng minh (giai thich) réng: véi moi tap con
X bt ky cia A va moi phéan tir B thudc tap X thi X -> B € F+
Thcla: VB E€ Xc A=>X->B€ F+
2.9 Cho so do quan hé w =< A, F> v6i A={E,B,c,DlIvaF={E->B E-»Cl.
Hay tim cac PTH suy duogc tir cac quy tdc clia PTH trong cac rang budc sau:
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a. E-» D.
bhc->D
c. EB -> B.
d. BC-> E.
e. E-> BC.

2.10 Cho so d6 quan hé w =< A, F>,v6i A= |E,B,c, D]vaF = (E->B.BC->D|.
PTH nao trong déy sau la suy dugc tir F bang cac quy tic clia PTH:

a ¢ —D
b. E-> D.
c. ED ->c.
d. BC -> E.
e.B CD.
2.11 Cho bang quan hé r:

r

E B c D
X u X y
y X z X
z y y y
y z w z

Trong cadc PTH sau day PTH nao khong théa mén r:
E->B,E-»c,B->E,c D,D-»c,D E.
2.12 Cho hai luge d6 quan hé AvaA’, An A’ =X,
Chirng minh rdng néu quan hé r trén tap thudc tinh Au A’ théa man X -> A’
thir=r. Alx|r A’
2.13 Cho so d6 quan hé w =< A, F>,v6i A= {l,B,c, D, E, G, HI vatap cac PTH
F: F={l->D, IB-> DE, CE-> G, E-» H|. Tinh (IB)+
2.14 Trong thuat todn tim bao déng x +ta da xay dung day:
x"c X'¢c X2..¢ X'...c Vi
X° =X
xil=x‘Z'vaz'= {Be ABEX vaxX -*BeF|.
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a. Xétgiao cliacac Z:z'n zk=7?
b. Chitng minh réng: Viz 'd (X)+

2.15

a.Cho sodé quan héw =< A, F> v6iA = (I,B,c,D,E,HI vaF=1l->E,c -» D.
E -» DHI. Chitng minh réng K = {I,B,C) la khéa duy nhét ctia w.

b. Cho so d6 quan hé w = < A, F >, v6i A = |G,B.C,Dl vaF = {GB -> ¢, D -> B,
¢ -> GBD}. Tim ho khéa K va ho phan khéa K 'clia w.

c. Cho so d6 quan hé w = < A, F >, v6i A= |HB.C,D,E,G| vaF = (HB -> c,
¢ ->H,BC->D,HCD -> B,D -» EG,BE -> ¢, CG -> BD, CE -» CG). Tim céac
khoéa ctia w.

2.16 Cho lvgc d6 quan hé A = 1A). A2... A,|. Ho s cac tap con cla A dwgc goi la lié
Sperner néu trong s khdng cé hién twgng 16ng nhau, nghta la khdng cé6 X ¢ Y
voi X, Y € s. Goi K la ho tat ca cac khoa cua so d6 quan hé w = < A, F >,

Chiéng minh réng: K 1a hé Speraer.

2.17* Cho hé Spemer khéng réng K trén A. Chirtng minh rdng t6n tai mot so do quan
hé w dé K latap cac khoa clia w. Vay ta c6 thé chiing minh ménh dé K 1a ho khoa
culaw =< A F> khi va chi khi K la hé Spemer.

2.18 Cho so d6 quan hé w = < A, F>. Goi K 114 ho phan khéa ctia w.

Chéng minh réng: K 114 hé Spemer.
2.19 Gia st K, K 1la cac hé Sperner trén A. Ching minh rdng: uK = A - (n K
& day u K van K'1la hop va giao cda cac tap trong K va K ' twong (ng.
2.20 Thuat toan tim khoéa clia mot quan hé.

Cho r la quan hé sau:

-

E B c D
1 1 1 1

2 2 2 2
1 2 3 4

Hay tim mot khéa va tit ca cac khéa cla r bdng thuat toan tim 1 khda, thuat
toadn tim tat cd cac khéa cdar.
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2.21 Ta ndi tap phu thudc ham F la Phu cua tdp phu thuéc ham G néu p z» G~
Hai tap phu thuéc ham F va G la ruong duong, ky hiéu la F ~ G néu: p =G~
Chitng minh réng: F ~ G khi va chi khi F phd G va G pha F.

2.22 Ky hiéu x 0+, XF+la cac tap bao déng doi véi cac tdp PTH G va F twong Ung.
Chitng minh rdng néu F ~ G thi XG+= XF+

2.23 Cho so dd quan hé w = < A, F >. Ta n6i w la chinh tac néu:

a. V& phai cia mbi PTH trong F 1a mot thudc tinh.
b. Trong tap phu thuéc ham F khdong c6 phu thudc ham f (thra) ma: F -f ~F.
c. Trong F khdng cé phu thuéc ham X -> A

macoz e Xva(F-(X-» A)u (Z-» A) ~F. Chitng minh rang v&i moi so
dé quan he w = < A, F > ludn t6n tai mot so dd quan hé chinh tic W= <A, G>
twong dwong véi w (hai so d6 quan hé la tvong dvong néu cac tap phuthudc ham
clia chiing tvong dwong).

2.24 Thuat toan tim pha chinh tc cua mot so dd quan hé.

Input: w =< A, F>, voi F = (f, fm)
Output: W’ =< A, G > chinh tdc va trong dwong véi w.
Thuat toan:
Buéc 1
F.=F

F,=Fj| - néuF;, - f| tvong duong voi Fj.|, nguoc lai F, = Fj.|,
i=1,2,..,m
Buéc 2:
Loai bd cac thudc tinh thira trong vé trai clla cac PTH cla F .
Chitng minh ring tap Fmnhan duwoc chinh la tap G.
2.25Chosodéquanhéw =<A, F> v6iA={ab,c,de gl viF= |ab-» ¢, c-» a,
bc ->d, acd ->d, d -> eg, be -> ¢, cg -> bd, ce -> ag).
Dung thuat toan trén tim W’ = < A, F > chinh tic va twong dwong véi w.
2.26 Gia st w =< A. F> laso do quan hé, K l1ahg khéacuaw. PatM = 1k-B:Be k
va k 1a mot khoa, tic k E K 1.
F,, la tap tat ca cac thudc tinh th cap (thudc tinh khong khoa).

patL=(C:c € Ml.
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Ching minh réng khi dé ta c6 3 ménh dé sau la tvong duong:
1. Wla 2NF.
2.VXe LthiXo F,=0.
3.VXeLvaBE€F,thi(X-B+=X-B

2.27 Cho so dd quan hé w = < A, F >, F, la tap tat ca cac thudc tinh thé cép, K 1a
tap cac khoa. Bat Y = {k - F,: k 6 K'1). Chitng minh rdng: w 1a 2NF khi va chi
khi vx e Y thi X+=X.

2.28 Cho so dd quan hé w = < A, F >. Ta ndi trong w c6 quan lié bac cdu néu giira
2 (hodc nhiéu hon) thudc tinh th cdp c6 rang budc phu thudc ham. Ching
minh rdng: w 1a 3NF néu trong w khong c6 quan hé bac cau.

2.29 Cho luvgc d6 quan hé A= (c. I,D,B.Q, G, L, M) vatap F= {c -» IDBQ. D -> B,
L -> QI.Xét xem w = < A, F> thudc dang chuin nao, 2NF, 3NF, BCNF, 4NF?

2.30 Xét xem so d6 quan hé sau diy thudéc dang chudn nao w = < A, F >,
véi A = (J,B,C,DLE,GH,l) va F = (JC -> B, BI -> JCD, JBC -> D, H -> |,
JCE -> BCG, CG -+ JE}

2.31 Cho so dd quan hé w = < A, F >. F, la cac phan t& thit cdp. Chirng minh réng:
W la 3NF khi vachi khiVB6 K as F,thi (B-a)+=B-a

2.32 Cho so dd quan hé w = < A, F >, Chitng minh réng w 1a 3NF khi va chi khi
véi moi tap thudc tinh X * A: X* = X, a la thudc tinh th( cdp va a e X thi
X-a)+=X-a

2.33 Cho so d6 quan hé w = < A, F > F, la cac thudc tinh th* cdp. Chirng minh
rdng w 1a BCNF khi va chi khi VB e K a GBthi (B -a)*= (B - a).

2.34 Cho lugc d6 quan hé A = (H, B, ¢, D, E, G, va tap phu thuéc ham F = (HB —c,
¢ -»B HBD->E,G->H).

Xét xem w =< A, F>c6 la BCNF khong?

2.35* Cho quan hé r, E la ma tran bang nhau clar.

M la ho cuc dai cla E. Chirng minh ring r 1a BCNF khi va chi khi véi moi B

thudéc M va a thudc B thi (B -a)+= B -a.

2.36* Cho so do quan hé w = < A, F >, trong F khdng c6 PTH dang tam thudng
(X -* Y ma Y < X). Chétng minh rang: w la BCNF khi va chi khi X -> B € F
thi X += A.
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2.37 Cho lwgc dé quan hé A = {A, A2.. A,), X, Y ¢ u. Chitng minh ring: Néu

X ->Y thi X -»-> Y (ndi cach khac phu thudc ham la truong hop riéng clia MD).
2.38* Ta n6i MD X ->-> Y trén A la khong tdm thuong néu Y * 0, Y not ¢ X

vaxXu Y™*A

Cho luge d6 quan hé A; X, Y, z lacac tap roi nhauvaXuyY u z = A

Néu X —Y hodc X -> z thitacd X ->-» Y (hodc Z). Khi d6 MD X -»->Y
(hodc Z) ta sé& goi la MD ké cta phu thugc ham X -» Y (hoéc Z).

Ta néi rdng phu thudc da tri X ->-> Y Ia thuan nhédt néu né khéng tdm thwong
va khong la ké cla bat ky PTH nao trén A.

Cho so d6 quan hé w = < A, F > K = {K,, Km| la tap khoa cla w.
Chitng minh rdng néu Y n (n Kj)= 0 *a X ——> (Y - Ki) v6i i = 1, 2,... m thi
MD X -»-> Y khong la mot MD thuan nhat.

2.39* Gia st MD X ->-> Y la MD thudn nhét trén A.

K = {K,, K2,..,, Km| la tap céac khoa.

Ching minh rdng néu X ->-> (Y - Ki),i=1, 2. mthiYn (n K|)* 0.

2.40 Gia st X ->-> Y la MD khong tam thuong trén lvge do A va K|, K2... K, la tap
cac khéa ma: Y -K;* 0, i = 1, 2,... m. Chitng minh ring néu Y n (n K)=0
vaX —->Y nK [,i=1, T,... mthi X ->-> Y la MD khéng thuan nhat.

2.41* Gia st x ——>Y la MD thuan nhét trong lvgc d6 quan hé A; K = {K|, K2..., Kml
la tap cac khoéa. Chirng minh réng néu X ->-> (Y -n Ki)thiY n (n K)* 0.
2.42* Gid st X ->-> Y la MD khdng tdm thwong trén lvgc d6 quan hé A. K|, K2... Km

latap cac khéacllaw mayY -Ki*0,i=1,2.. m.

Ching minh réng X (Y nK ;)->X (Y n Kj) véii*j.
2.43* Gid skt X ->-» Y la MD khong tdm thwong trén A.
K lakhéactaW ,Y nK *0.
Chéng minh ring X (Y nK)->Y .
2.44* Gia slr X -»"» Y (hodc Z) 1a MD thudn nhét trén A.
Chiéng minh réng voi khéak ciaw thik-Y * 0 vaK -z * 0.
2.45* Chirng minh rdng néu X —-> Y (ho4c Z) la MD thuan nhét trén A, k la mot
khoéa cia w thi k cé it nhat la 3 phan tt, tic la 1kl > 3.
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2.46* Chirng minh rdng néu X ——» Y 1a MD khéng tam thuong thi X —Y khi va

chi khi t6n tai khéakm aX ->Y nk.

2.47 Cho lugc d6 quan hé A= (B, D, |, 0, s, Q), tap cac rang budc |S ->-» D,1 -» B,
IS-» Q,B-> Q. Xét xem w c6 la 4NF khdng?

2.48 Qio lvgc d6 A = 1G, B, ¢, D, E, 11va tap rang budc F =(G—>-» BCD. B -»-* GC,
¢ —=DIl.w =<A, F>c6ladNF khong?

2.49 Goi A la tap thudc tinh va B la tdp phu thudc (thudc mot loai bat ky) trén tap
thudc tinh A. Chung ta hdy dinh nghta SAT (D) la tap cac quan hé r trén A sao
cho r thda man méi phu thudc trong B. Hay ching minh.

a. SAT (P, u P2 = SAT (P,) n SAT (P2

b. Néu B, suy dién dwoc tit ca cac phu thudc trong B2thi SAT (P,) 2 SAT (B2
2.50 Goi F la mét tap phu thudc véi cac vé phai chi c6 mot thude tinh.

Chiéng minh réng néu luvge d6 A c6 mot phu thudc vi pham BCNF X -> B,
trong d6 X -» B thudc F+thi tén tai mot phu thudc Y -> ¢ trong chinh tap F vi
pham dang BCNF.

2.51 Chirng minh nhan xét sau: Néu A la mot lvgc do quan hé vak 5 A la mot khoa
cha w (rng v&i tap phu thudc F thi k khong thé c6 mot vi pham dang 3NF ng
voéi tap phu thudc chiéu cla F 1én k, 7tk(F).

2.52 Ching minh rdng khong thé c6 mot phu thudc duoc goi la “Phu tliudc ham gén
két" (embedded functional dependency). Nghia la néu s ¢: R véi s, R la cac
quan hé trén A va X -> Y dung trong s thi X -> Y dung trong R.

2.53 Phu thudc bao ham don ngdi (“unary inclusion dependency) C ¢ B trong dé c,
B 14 cAc thudc tinh (c6 thé tir cac quan hé khac nhau) khéng dinh rdng trong
nhitng gia tri hop 18 cda cac quan hé, mdi gia tri xudt hién trong cot clia ¢ ciing
xudt hién trong cot clia B. Ching td ridng céc tién dé sau la ding dan va day da
déi voi cac phu thudc bao ham don ngoi.
a.BcB véi moi B
b. NéuHc BvaB5 cthiHCc

2.54 Gia st vdi s6 chdn n ching ta ¢ cac thudc tinh A]...,An. Ciing giad sk rang
A,s AW v6iilé, nghtalai= 1,3,..., n-1.

Cudi cung gia st rdng voi i = 3,5......n-1 chang tacé Ai-» AH va A, -> A .
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a. Chitng minh réng néu cac quan hé dugc gia dinh l1a hitu han thi tat ca cac

phu thugc trén co6 thé dao ngugc lai nghia la:
A% A], A2-» A, Adc A, Ad-» Abi..., A,c A, |, A,-> Al

b. Chirng minh rang tén tai nhitng quan hé vdé han ma (a) khéng ding; nghfa la
chiing thda man tat ca cac phu thudc da cho nhwng khdng thda mén cac phu thudc
dao nguoc.
2.55 Chitng minh réng néu B chi 1a mot tdp phu thudc ham thi quan hé R c6 dang

BCNF rng v&i B néu va chi néu R cé dang 4NF (ng voi D.
2.56 Chitng minh rang néu X -> A,....X —A,, la cac phu thudc ham trong mét phd

cuc tiéu thi so dd w = < XA|,...An F > c6 dang 3NF.
2.57 Cho CSDL quan ly phong thi gdm cac quan hé sau:

PTYSoPT. DC, Suchua); Quan hé PT c6 cac thudc tinh s6 PT, dia chi, slc chta

TS(SBD. Hoten, SoPT,...); Quan hé TS c6 s0' bao danh, ho tén, sé phong thi,...

MON(Mam. Tenm, Buoi, Ngay); Quan hé mon thi c6 ma mon, tén mon, budi
va ngay thi

KQ(SBD, Mam, Diem); Quan hé két qua c6 s6 bao danh, ma mén, diém.

Trinh bay 3 buéc cac RBTV sau:

Véi mbi phong thi s6 thi sinh thi trong d6 khéng duoc vugt qué stc chira clia no.

V@i mdi sinh vién s§ mén sinh vién dé thi khéng vuot quéa 10.

Bang BSQH thuc hién cac yéu clu sau:

V&i cac thi sinh thi & phong thi s6 1 hdy loc ra SBD, Hoten, Diem cua budi
chiéu ngay 20/10/2008.

Loc SBD, Hoten cla cac sinh vién c6 diém clia 2 mén CSDL va Java déu trén 8
Bang SQL thyc hién cac yéu cau sau:
Thuc hién bang SQL hai cau trong phan b.

Loc SBD, Hoten nhitng sinh vién c6 diém CSDL cao hon diém CSDL cla sinh
vién SV200.

Tinh diém trung binh cac mén thi cla tirng sinh vién.



Chuong 3
TAP THO VA UNG DUNG

3.1. CAC KHAI NIEM VE TAP THO

Khéi niém tap thé dugc GS.TSKH Ba lan z. Pawlak dua ra vao nam 1982.
Theo mo6t nghia nao d6 khai niém tap thd gan lién voi cac bai toan phan loai cac déi
tugng. Xét mot khdng gian cac doi twogng u, p = {p,, p2... pkl la mdt phan hoach cua
n, khi dé trong ho céac tap con 2Ucla u sé c6 mot s6 tap la nhitng tap rd, sé con lai
la nhitng tap tlid ng véi phan hoach p. Tap thé gén véi cac bai toan phan loai, gom
cum cac déi tvgng. Chinh nhitng sy phan loai va gom cum d6 tao nén phan hoach p
cla u. V& mit trwc quan tap thd Ia tap nhirng d6i twvong khong phan loai dugc. Tap
rd la nhirng tap phan loai duvgc. Vi du xét U la tap sinh vién trong 16p. Néu phan loai
theo gidi tinh thi u dvgc chia thanh hai nhém, nhém nam va nhém n&r mdi nhém la
mot tdp phan loai dwgc, d6 1a nhitng tap ré. Bay gio ldy mot tdp gdbm vai ban nam.
vai ban nit, tdp nhu vay khéng phan loai dugc, d6 1a nhitng tap thd. Vay tap thd gan
vGi mot phan hoach ctia khdng gian dang xét u. D& minh hoa mot &ng dung cla tap
thd ta xét khdng gian u gom cac bénh nhan trong mdt bénh vién. Khdng gian u
dugc chia theo cac nhém vi du nhw E, gdm cac bénh nhan bj bénh tim, Ei gom cac
bénh nhan bi bénh phdi, E, g6m cac bénh nhén bj cac bénh con lai. Nhu vay E,, E2,
E, la nhitng tap rd trong khdng gian u, day la nhitng tap plian loai dwgc, mo ta dugc.
Bay gio xét tdp X gdm vai nguoi trong E,, vai nguoi trong E2va vai nguoi trong E,
khi d6 tap X la tap khéng phan loai dwoc, tap khong mod ta dwoc day la tap tho. Viéc
nghién ctu nhitng tap X nhv vay la nghién clru cac tap thd. Vay ¢ dau c6 phan loai,
& d6 co tap tho.

Cho tdp u hitu han, khac réng bat ky, u duwoc goi la tap céc d6i tuong.
E = {E,, E2....EK| la phan hoach cta u. Trong ly thuyét tap thd cac nhom E|, E2..., Et
dwoc goi l1a cac tap sa cdp hay cac tap mo ta duoc.

Cdp u va phan hoach E tao nén khdng gian dwgc goi la kliong gian xdp xi hay
khong gian nén Pawlak:

Vay Apr = (U, E) la khong gian nén hay khong gian xap xi Pawlak.
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3.1.1. Xap xi tap hop

Cho khdng gian xap xi Apr = (U, E).

GidsirXc u.
Pinh nghTa 3.1 Xdp xi clia tdp X trong khdng gian Apr = (U, E)

Xdp xi trén cla X trong Apr = (U, E), ky hiéu XE (hoac X (E)) la hop cua cac
nhém E; c6 phan t& chung véi X hay XE= X (E)) = u IE;e E: E| n X* ).

Xap xi dudi clia X trong Apr = (U, E), ky hiéu XE (hodc X(E)) la hop cla cac
nhém Ej ma E; la tap con ctia X hay X E= X(E) = u (Ei e E: E|e XI.
Luuy:

- XAp xi trén, dudi cia X luén gan véi khong gian nén Apr = (U, E) hay gin
véi phan hoach E.

- Xdp xi trén cta X la hop cua nhitng nhém E; giao véi X khac rdng, ma moi
phan t&r Xcda X thudéc mot Ei nao d6 nén X e XE

- Xap xi dw6i cia X la hgp cta nhitng nhém Ei ma Ei ¢ X, nén XEcX . Vay ta
lubn c6: XEc X ¢ X s

-Vung Xe\X egoi la vung bién cua X, ky hiéu BIEN(X) =XBX E

- Dai lugng a xe = card(XE)/ card(XE) la dd chinh xac cta xdp xi X (ng véi E.

Vidy 3.0m:

Hinh 3.1: Minh hoa tap xdp xi
Gia st U la hinh chi¥ nhat va phan hoach cua U ¢é 20 nhém, mdi nhém la mét
hinh vuéng con trong U, tic E = (E|, E2... |

Lay X la hinh elip.

Khi d6 XE= hinh gdm hai nhém ké 6 vudng nhd trong elip.
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XE= hop clia cac nhém c6 phan tl chung véi X

X =E2~ E3 E4 E7» Ex EywEj| EI5 Ef EI7l Xg

<= card(XB/ card(XE) = 2/12 = 1/6 (& day phdi gid st cac nhém c6 sd phan
t nhu nhau).
Vidu 3.1.b

Chou = (1,2, 3,4,5,6,7, 8,9);

E={E,E2E,E4}=111,2,3), {4,5}. (6. 7), (8, 9)1.
Ldy X, Y la cac tap con cualU va X = (1,2,3); Y = (1,4).
Khi dé: Xe=Xe= (1,2,3);
YE= (1,2, 3}u {4,5}=11,2,3,4,5) VaYE= &

BG dé 3.1

Cho khdéng gian Apr = (U, E).

a. Khi d6 véi moi tap X ma X la hgp clia mdt s6 nhdm E, nao do, trc X = u Ej
ta luén c6 XE= XE= X.

b. V&i moi X ¢ u khac réng, XE luén khac réng va XE lahgp cua mot s6
nhém Ej nao do, tic la XE=u Ei.

c. V6i moi X ¢ u khéac réng, XEco thé réng hodc khac rdng,néu XEkhac
rong thi XEla hgp clia mot s6 nhém Ei nao do, tic 1a XE=u E;.
Chiring minh:

a. Theo dinh nghia ta c6 XE= 1Ej e E: E; ¢ X |; néu X = uE|thi moi Ej
trong UE; va chi nhitng E, d6 thda méan E, ¢ X nén XE= u E, = X.

Twong tu theo dinh nghiatacé XE= u (E,e E: E, r>x * (i)); néuX=o0Ei thi
moi Ei trong UEi va chi nhitng E| d6 thda mdn Ej nX ~ <4nén XE=uE, =X

Hai ménh dé b va c cla bd d& ta dé dang suy ra tir dinh nghfa cua XEva XE

Chung ta cling dé& dang ching minh dwoc mot sé tinh chat don gidncuacac tap
xap xi trén, du¢i cia X trong khong gian Apr = (U, E):
B6 dé 3.2

Gia st cho Apr =(U, E) la khdng gian xap xi, X, Y e u.

Vi E = {E|, E2..., EKl. Goi -X = u \x laphan bu cla X
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Khi d6 xdp xi du¢i (Lower approximation) cta X trong Apr = (U, E) théa man
cac tinh chat [16]:

LO.

. Xe=-(-X)e

LI. XEs X

L2
L3
L4
L5
L6

. GE=4
.UE=U

_N6u X ¢ Y thi XEC Ye
(XU Y)e2 (X)Eu (Y)e
(X n Y)e= (X)En(Y)E

L7. X C (Xe)e

L8
L9

. (XBE=XE
. (Xe)e= XE

Va xap xi trén (Upper approximation) cta X trong Apr = (U, E) théa mén céc

tinh chat:

uo. XE=- (- X)E

ul

. tE= e

U2. UE=u
U3. X C (XB
U4. X ¢ Y thi XEC YE

U5. (X u Y)E= (X)Euv (Y)e
UB. (XnY)Es (X)En (Y)E

U7. (Xe)ec X

U8. XEE=X E
U9. (Xe)e= XE

Ngoa

TL

T2.
T3.

i ra ta dé dang thdy mat vai tinh chat cla xdp xi trén dudi nhu sau:

Néu X = E| uE j U...U E|thi XE= XE= X ttc la khi X lahgp cia mot
s6 nhom thi x&p xi dudi va xdp xi trén ca X badng nhau vabang X va
khi d6 XEE E= XEE.E= X; v6i (XE)E= XEE

(-X)E= u \ (XB) = -(XB véi -X = u \ X Ia ph&n bii clia X

(-X) =u\ (XB=-(XB
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T4. (XEV Ye)e= (XEu Ye)
T5. (XEu YE)e= (XEu Ye)
Chéng minh
LO. Chirtng minh XE = -(-X)Etkc la chitng minh ~XQ = (~xf
That vay gid s XE=E| u E2V ..u Ejthi bucia XEla:
-Xe=EiH u EmRU...U Ek

trong -XEc6 thé c¢6 nhitng nhém c¢é phén ti chung véi X, conhitng nhém nédm
ngoai X va dé chinh la xap xi trén cla -X, tc-XE= Ei+, UE#2 U...U Ek=-(X)E
Twong tv chitng minh tinh chdt uo. Thay cho chitng minh = -(-X)Eta ching
minh - (if> = (-X)E
That vay gid st XE= Ej u E; U...U E, thi bu cua XEIa:
-XE=Ei{ u Ei2U...0 Ek
trong -XEcéac Ei+l, Ei+2... Ekdéu dugc chira trong -X
nén (-X)E=Eitl u Eiv U...U Ek=-(X)E
B

Vidu xét X trong hinh 3.1 tacé (-X)E= IjEi va xdp xi du¢i cia X; XEIa hai
i=

hinh vudng ké trong X ttc la XE=u - (-X)E= -(-X)E
XE=E2u E, u E4u E7u Egu E9u Enu E5u E®Bu E7u XE
=u -(E|U E5u Hiu E[0 E4wE_2w Ejiw Eih)=u - (-X)E=-(-X)e
Céc tinh chat L1, L2, L3, U, U2, U3 suy tryc tiép tir dinh nghTa.
LA, U4. Ta clitthg minh tinh don diéu cta xdp xi trén va duéi
Gia sl X ¢ Y ta phdi ching minh XEC YE Ldy X € XEsuy ra X €E,nao dé
maE ¢cX vaviXc YnénEc Ytic X€ YE
Tuwong ty 1dy X e XEsuy ra X e E| nao d6 ma Ei c6 phan t chung véi X va vi
X cY nén E; c6 phan tlr chung véi Y, suy ra Xe YE
L5, U5. Ta chirng minh cac tinh chat lién quan dén xdp xi trén, dudi cla livp X u T
Trwéc tién ta chitng minh tinh chat L5: (X u Y)E2 (X)Eu (Y)E
Vi(X u Y) 2 Xva(Xu Y)3Ynéntheo tinh chat don diéu L4 ta cé:
Xu Ye2 X)E;(Xu Y)ga (Ye.
Trdésuy ra: (X u Y)EO (X)Eu (Y)E
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Twong Iy chirng minh linh chat U5: (X u Y f =(Xf (Yf.
Theo tinh chat don diéu U4 ta c6:
(X u Y)E2 (X)E
(X u Y)e2 (Y)Enén ldy hop hai vétacd (X u Y)E2 (X)E (Y)E
Bay gio ta chitng minh XEu YE3 (X u Y)E ldy Xe(X u Y)Esuy ra Xe §
nao d6 ma Ei c6 phén t& chung v6i X uY suy ra E| hodc c6 phdn tir chung voi X va
khi d6 X € XEhoac Ei cé phan t& chung vii Y suy ra Xe YEsuyraxeX Eu YE
L6, U6. Clittng minh cac tinh chat xap xi trén, dudi cla giao hai tap X n Y.
Chirng minh L6: (XnY )E= (X)En(Y)E
ViXnYc XvaXn Yc Y néntheo tinh don diéu L4 ta co:
X' n Y)ec (X)E; (X n Y)EC (Y)E
Tl day suy ra ta dugc mot vé (XnY)EC (X)En(Y)E
Tach*rng minh vé con lai (X)En (Y)Ec (X nY)E

Lay Xe (X)En (Y)Esuy ra Xthudc Ei ma E; c6 phdn tlr chung véi X va Y nhw
vay E, c6 phan t chung véi X n Y nénxe (X n Y)E

Clittng minh U6: (Xn Y)EC (X)En(Y )E Tinh chat nay suy tryc tiép tlr tinh
chat U4.

Céc tinh chat L7, L8, L9, U7, U8, U9 suy tryc tiép tir dinh nghfa va két qua
trong bé d& 3.1.

B6 dé 3.3

Tl c4c tinh chat U3, U4, U8 ta thay anh xa 6 : 2U —»2Uvéi O(X) = XEIa anh
xa déng va ta c6 déng thirc (X u Y)E= (XEu Y)E= (X VI YBE= (XEu YBE
3.1.2. Binh nghTa tap tho, tap rd theo xdp xi

Cho khong gian xap xi Apr = (U,E); X ¢ u.
Pinh nghta 3.2 Binh nghta tap tho, tap rd theo xap xi

Tap X e2uduoc goi la thd trong khdng gian Apr = (U, E) (hay X la thdé Ung véi
phan hoach E) néu XE * XE

Tap Xe2uduwoc goi la rd trong khong gian Apr = (U, E) (hay X la ré tng Vi
phan hoach E) néu XE= XE

Hoac:

Tap X dwgc goi la thd trong Apr = (U, E) néu a”< 1
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Tap X dugc goi lard trong Apr= (U, E)néu a, = 1
Quay lai vidu 3.3.b ta thdy X la tdp rd ¥ng v6i phan hoach E, Y la tap thd (ng

v6i phan hoach E.

Luuy:

- Trong dinh nghta tap thd X ludn cé cum tir (¢ng véi phan hoach E. Vi E la
phan hoach cda u trong khdng gian Apr = (U, E) nén ddi khi thay cho néi X tho (ng
vGi phan hoach E, ta n6i X thd trong khéng gian Apr. Ta ludn nhé rdng béan than céc
tap X, XE XEla nhitng tap con cua u.

- Khéi niém tap thd luén gan véi phan hoach E. Cho truéc hai khéng gian
Aprl = (U, E) va Apr2 = (U, P), X c6 thé tho trong khong gian nay nhung lai rd
trong khéng gian kia.

Vidu 3.2.a:

Cho Aprl = (U, E);

véiu = (1,2, 3,4,5,6,7, 8,9);

E={E1E2E,E4}= {{1,2,3|,(4,5}, 16,7},{8,9)}.
Apr2 = (U, P); véip= (p, p2 p, p4}= {11,4), (2, 3), (5.6, 7). {8, 9)}.

Ldy X, Y la cdc tap con cia u va X = (1, 2, 3}; Y = (1,4) thi nhw da xét
trén X la rd trong Aprl, Y la thé trong Apl.

Trong khéng gian Apr2 tac6 x p= (1,4} u {2,3} = {1. 2, 3,4) va Xp= {2, 3)
vay X tho trong Apr2 va Yp= {1,41=Ypnén Y tap rd trong Apr2.

Vidu 3.2.b:

Xét tap 7 sinh vién cé cac thudc tinh nadm sinh, qué nhv bang sau:

Masv NS  QUE

1 82 HN
2 82 HN
3 82 HP
4 82 HP
5 84 HP
6 84 HT

7 84 HT
Xét khong gian Aprl = (U, E); u = {1, 2, 3, 4, 5, 6, 7| va theo tiéu chi cling
nam sinh thi u duogc chia thanh hai nhém:
E = {E|, E2) = {11, 2, 3, 4}, (5, 6, 7}}. Theo tiéu chi cung qué thi u duwoc
phéan hoach thanh 3 nhém p= [p, B2 p,i = {{1,2), {3,4.5), (6, 7) I.
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Bay gi0 ldy tdp X = 11. 2). Khi d6 theo phan hoach p ta cé x p= Xp nén X rd
rng véi p.

Nguoc lai theo phan hoach E thi XE= {1, 2, 3, 4) va XE= & vay XE* XEnén
X tho ¢ng véi E.

Trong chuong 1ta da biét ring moi phan hoach E = {E,,....Ek} ludn c6 quan hé
twong duong R dé U/R = E va nguoc lai véi moi quan hé twong dwong R trén u thi
U/R la phan hoach E nén céac phan sau thay cho E d6i khi ta c6 thé viét R.

Vi du xét quan hé R la quan hé dong du khi chia cac phan tir clla u = (1,2, 3,
4,5,6, 7, 8,9} cho 3. Khidé UR = (E[,E2E3) = (3, 6, 9}, {1, 4, 7}, 12, 5, 8})).

Ldy X = (1,2,3).

Tac6:XR= XE=11,4,7) u{2,5,81 u (3,6,9) =u.

XR= XE= 0.Vay X la tap thd tng véi E (hay Gng véi R).

Ldy Y =E, = (1,4,7).

Tac6: YR= YR=Ej. Vay Y latap rd ¢ng v6i E (hay &ng voi R).

LdyZ =E, V E2= 11,4,7) u(2, 5, 8,).

Taclng c6 ZR=ZR= {1,4,7} {2,5, 8,}, z cling la tap ro.

3.1.3. Binh nghta tap thd, tap rod theo tap hop

Cho khéng gian Apr = (U, E); E = {E], E2..., EK) la phan hoach clia u thuong
duoc goi la ho cac tap so cap.

Ky hiéu 2Ula ho céc tap con cda u.

Tl cac tinh chat cha x4p xi & trén ta d& dang thdy ring trong ho cac tap con
clia U thi tap rong (i), hop cla cac tap so cdp E, la nhitng tap rd. Nhirng tdp X khong
biéu dién dwoc qua hop cla céc tap so cdp la nhitng tap thé.

Cho Apr = (U, E).

bdt RO = (4> Ej, E2,..., Ek, uEj, U}, trong d6 uE 1la hop cla cac nhém E
nao do.

Ta dé dang thdy rang (2U, u,n) v&i 2Ula ho cac tap con clia u la mot dai s6
va (RO, u ,n )ciing la mot dai so.

N6i chung RO la ho con thyc sy clia 2U. Vi du xét khdng gian xap xi

Apr= (U, E) =(11,2,31, E) vaE, =)1,21; E2=(3}.
Khi doé:
RO= (6, {1,2], 13), (1,2.3]}.
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V==C{D-{4.3.(1.9,1.3LD{L.2)L
2U-RO = {(1 }.{2),{1.31,(2,3)
Cho khéng gian Apr = (U, E). Trong ho 2Uchi c6 cac tap rd va céac lap thd
rng v6&i phan hoach E.
bdt RO = ((» E,, E2...,, Ek uE,, Ul, trong d6 uEi la hop cla cdc nhom Ei
nao do.
THO = 2u\RO
Binh nghta 3.3 Binh nghfta tap thd, tap rd theo tap hop
Cho khéng gian Apr = (U, E)
X e 2Ula tap rd trong Apr = (U, E) néu X e {0, E|, E2..., EK UE, Ul =RO
X 6 2Ula tap tho trong Apr = (U, E) néu X 6 THO = 2U\ RO
Trong d6 uE, lIa hgp cla mdt s6 nhém Ej nao dé.
BG dé 3.4
Cho khong gian Apr = (U, E); v6i E c6 k nhom E = (E|, E2...EKL
Khi d6 so' cac tap rd trong khdong gian nén Apr = (U, E) la card(RO) = 2k S6
cac tap tho trong khong gian nén Apr = (U, E) la card(THO) = card(2u) - 2k
Chtrng minh:
Tac6 ho cac tap ro trong Apr la:
RO = (<|>,E,E2..,EKElu E2E,u E,...U].

SO tap khong phan tr 6 1a cll = 1 s6 tap gdm mot tap E|, E2 . E kla cl,, sO
k

tap la hop hai tap la cj;,... nén Card(RO) = £ci, = 2k
i0

Trong d6 Cl, 1at6 chap icdan.
Lwuy:
(RO, u, n) la mot dai s6

(THO, u, n) khong la mot dai s6 vi u, n cha hai tdp trong THO c6 thé
khong thugc THO. N@i cach khac hgp, giao cla hai tap thd c6 thé tho hodc ro.

RO la m¢t gian giao trong u.
Néu X, Y la nhitng tap rd thi X n Y, X u Y, X\ Y la nhitng tap ré
Néu X, Y la nhitng tdp thd thi X n Y, X u Y, X\ Y la nhitng tap thdé hoac ro
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3.1.4. Binh nghTa tap thd, tap rd theo ham thudc tho

Cho khdng gian Apr = (U, E); trong d6 E = {E, E2Ek)laphan hoach cua
n. Ky hiéu E, Ia nhém cua E chra d6i tugng o.

Bay gi0 chlng ta sé dung ham thudc tho d€' dinh nghTa tap tho, tap rd.
Gidstr X ¢ u.
Xét ham ‘u -» [0,1].
Binh nghta 3.4 Binh nghia ham thudc thd
Cho khéng gian Apr= (U, E); X e 2U
*ng v6i X va E ta xdy dung ham thudc thd Hx:u — [0, 1]Jv6i Vo eu

E = card(XoEO0)
card(EO0)

Trong d6 card(E,,) la s6 phan t& cia nhém chia o.

Nhan xét rdng véi moi o e u thi E, c6 thé ndm gon trong X

khi d6 E,, n X = E,, va nl:(u) = 1 véi moi u thudc E,,, hodc E,, c6 phan chung voi
X nhung khéng ndm trong X khi d6 E, nX Ia tap con thuc su cla E, va do d6
0 < |i"(u) < 1véi moi u thudc E,, hodc E, ndm ngoai X. Khi d6 E,,nX = 0 va
Hx (u) =0 véi moi u thudc E,,.

Viduu =(1,2,34,5.6.7,8,9); E= {(1,2,3), {4.,5), (6,7,8,9] |

Gia st X = (1.4,5). Khi dé:

HE(1)= Card(E, n X)/Card(E,) = (4(2) = nlI(3) = 1/3,
Hx(4) = (1*(5) = 1, ni(6) = Hx(7) = ~(8) = n*(9) =0;

Gié tri Hx(u) ta sé goi la gia tri thudc thd cta Il tng véi X va E.

Vay gia tri cGa ham thudc thd n”(u)trén moi nhém E; ndm gon trong X hay
trén XEva la 0 trén moi nhém E, ndm ngoai X hay trén u \ XEva n”(u) cé thé co
gia tri gita 0 va 1 trén cac nhoém c6 cd phan trong X va phan ngoai X hay trén
BIEN(X) = Xe\X e.

Vay tap Values ={ |i*(a):a e U) c6 thé ding dé xét tap X la tho hay ré Gng
v6i phéan hoach E.



Chuong 3: Tap tho va ling dung 131

Vidu 3.3:
Xét tap X nhv trong hinh 3.1: khi d6 c6 gia tri 0 trong cac nhém 1, 2, 3, 4,
5 6.7,8,9, 10, 11,12, 13, 14, 15, 16. c6 gia tri 1trong hai nhoém ké dévudng nho
vanl: c6 gia tri gitta 0 va 1trong cdc nhém a, b, c, d, e, f, g, h, i, k.
Vidu 3.4:
Ldy u = {1,2,3,4,5,6,7,8 91 R laquan hé déng dv khi chia cho 3.
U/R = {E,.E2E.,} = ((1,4,7), (5,8,2}, (3,6,91).
Ldy x= (1,21
Khi d6 ta c6 Values = (1/3, 1/3,0, 1/3, 1/3,0, 1/3, 1/3,0).
Tap X la thé ¢ng véi phan hoach E = U/R.
Néu ldy X = (1, 4, 71. Khi d6 tap Values = {1,0} nén X la tap rdkrng voi E.
BG dé 3.5
Cho khong gian Apr= (U, E). X, Y cU.
Tl dinh nghTa ham thuc tho ta ludn cé:
1 (@d)=1néuae XE
2. (*@)=0néuaeu-XE
3- HxUY)Ha) s max(i4(a), n*(a)), véi moi a E u
4- HXn Y)Ha) s min(Hx(a)’ Hx(a))- véi moiae u
5.0< (a) voi moi a e XE- XE
6. nEx(a) = I- (a), véimoiae u
Pinh nghta 3.5 Binh nghta tap tho, tap rd theo ham thudc thd
Cho khong gian Apr = (U, E)
X e 2Ula tap rd trong Apr = (U, E) néu tap gia tri cia ham thudc tho
klidng chira gia tri khac 0 va 1
X e 2Ula tap tlid trong Apr = (U, E) néu tap gia tri cua ham thudc thdé nj; c6

chtra gia tri khac 0 va khac 1
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3.1.5. Svtuong dvong cla ba dinh nghTa tap thd, tap rd

Ching ta dé dang chitng minh réng céc dinh nghia 3.2, 3.3, 3.5 vé tap tho, tp
rd trong cac muc 3.1.2, 3.1.3, 3.1.4 la twvong duong. DE lam sang t6 diéu nay ta
chrng minh dinh 1y ca ba cach tiép can tap tho, tap rd & trén déu cho ching ta cling
ho céc tap ro, tap thd &ng véi E nhw nhau.
Pinh ly 3.1

Cho khéng gian Apr = (U, E); v6i E = |E|, E2..., EK} la phin hoach cua u. Ba
dinh nghTa 3.2, 3.3, 3.5 la twvong duong theo ngha néu X C u la thé hay rd trong
dinh nghTa nay thi né cling la thoé hay rd twong (ng trong hai dinh nghta con lai.

DE chirng minh dinh ly 3.1 ta sé chi’ng minh hai b dé 3.6 va 3.7.
BG6 dé 3.6 Cho khdng gian Apr = (U, E); v6i E = {EPE2..., EK}

Hai dinh nghTa sau la tuong duong

(1) Tap X e 2Ula tap ro trong Apr = (U. E) néu XE= XE

Tap X e 2Ula tap tho trong Apr = (U, E) néu XE* XE
(2) Tap X e 2Ula tap ré trong Apr = (U, E) néu X e {<E, E2.., Ek uEi, U]
TapX E 2Ula tap tlié trong Apr = (U, E) néu Xe {8, E,, E2..., Ek, uE,, Ui.

Chng minh
1 => @

Lay X £ 2Ula tap ré, tic XE= XE

Khi d6 néu X = $thi 0E= é = 0EnénX € (<t>,E, E2...Ek UE,U).

Néu X = Ej thi XE= XEnén X e{O .ELE2...Ek uE, U}

Néu X = u E ,thi XE= XEnén X e (<t>.E|.E2...Ek UE,UI.

N&u X = u thi XE= XEnén X 6 (6. E|, E2...,, EK UEj. U].

Vay X la tap roé &¢ng véi E theo dinh nghfa (2)

Ldy X 6 2Ula tap tho, tic XE* XE

Khi d6 chdc chédn X i.16. E,, E:....EK uE,. Ul vi néu X thudc mat trong céc
tap ré (0, E|, E,....Ek UE,, u 1thi XE= XE Vay X la tap thé &ng v¢i E theo dinh
nghta (2).
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(2)=> (1)

Lay X g 2Ula tap rd (rng véi E theo dinh nghta (2),

tec X e {(), E|, E2..., Ek, uEi, U|. D& dang thdy rang tit ca cac tap X nhuw vay
ludn c6 XE= XEnén X la tap rd theo dinh nghta (1).

Ldy X 6 2Ula tap tho ng véi E theo dinh nghTa (2),

tic Xe 10, E|, E2..., Ek UEi, U|. Vi X g<i>, E|, E2.., Ek uEj, U) nén
X # 0 va X phai cha it nhat mot tap con thyc sy cia mét Ej nao dd, néu khong X la
hop clla mdt s6 nhém nao d6. Khi dé xdp xi trén XEcua X c6 chra E1lva xdp xi duoi
XEcua X khéng chita E,. Vay XE* XEnén X tho theo dinh nghta (1).
Vidu 3.5:

Cho Apr = (U, P)

véiu = (1,2, 3,4,5}; p= |p.,p2p3}=({1,2}, (3,4), {5}).

Khi d6 ta dé dang liét ké céc tap tho, tp ré (ng véi p

RO= (<|>,p,p2 p,wp, U| = {& (1.2}, {3,4}, 15), (1,2, 3,4), (1,2,5),
(3.4.5), (1,2,3,4, 51).

2U= (0, (1), {2}, (3), (41, (51, 11.2), (1,3), (1,4), (1,51, (2,31, (2,4),
(3.41, {3,5}, {4,5}, (1,2,3), (1,2,4), {1.2.51, (1,3,4%}, (1,4,5), (2,3,4),
(2,3,5), (2,4,5), (1.4.5), (1.3,5), (1.2. 3.4}, {1,2,3,5), (1,2, 4,5}, {1,3,
45), (2,3,4,5), 11.2. 3.4. 51.

THO = 2~ RO = 111), (2), (3), (4]. (1,3}, {1,4}, {1,5}, {2,3}, (2,4},
(3.5), (4,5), {1,2,3), {1,2,4}, (1,3,4), (1,4,5}, (2, 3,4}, {2,3,5), (2,4,5),
(1.3.5), (1,2,3,51, (1,2, 4,5), (1,3,4, 51, (2,3,4,51}

BG dé 3.7

Cho khong gian Apr = (U, E); v6i E = (E|, E2...Eki

Hai dinh nghTa sau la tuong duong

1) Tap X e 2Ula tap ro trong Apr = (U, E) néu XE= XE

Tap X e 2Ula tap tho trong Apr = (U, E) néu XE* XE

(3) Tap X e 2Ula tap rd trong Apr = (U, E) néu tap gia tri cia ham thudc tho

nJ(o) khoéng chta gié tri khac 0 va 1

Tap X e 2Ula tap thd trong Apr = (U, E) néu tap gié tri ciia ham thudc tho

c6 chtra gia tri khac 0 va khac 1
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Ching minh
(1)=>(3)

Ldy X e 2Ula tap rd, tiic XE= XE

Khi d6 néu Xe\X e = $tlrc vling bién gitta XEva XEIa <), BIEN(X) = XE\X E=>,
voi moi O E Xptaco p, n X =p,nén lij;(0) = 1vao E xptacép, ri X =0 nén
Hx(0) = 0 véi moi o ndm ngoadi XE= XE Vay tap gia tri Hx(o) cua ham thudc thd
khong chia gia tri khac 0 va 1nén X rd theo dinh nghfta (3).

Ldy X e 2Ula tap tho, thc XE* XE

Khi d6 vung bién gita XEva XEkhac < tec BIEN(X) = XE\ XE * li). Ta d&
dang thdy rdng voi moi 0 e XEthi EOn X = E, nén Hx(0) = 1. V6i moi o i XEta
c6 E, n X =0 nén Hx(0) = 0- VGi moi 0 6 BIEN(X) thi E, n X khac rong va la
tap con thyc su clia E,, nén gia tri khac 0 va khac 1. Vay X la tap thd ng voi E theo
dinh nghta (3).
<3) => (1)

Ldy X e 2Ula tap rd ng voi E theo dinh nghia (3), tic Hx (0) khong chira gia tri
khéac 0 va 1. Tic 1A E, n X béng E, hodc bdng 6. MAEONn X = E, chi khi E,, ¢ X,
hay E, ¢ XE E, n X = 9 chi khi E, ndm ngoai XE Nhu vay gitta XEva XEham
thugc thé khong c6 gia tri nao nén BIEN(X) = XE\X E= (j). Vay XE= XEnén X la tdp
rd theo dinh nghTa (1).

Ldy X e 2Ula tap thd (ng véi p theo dinh nghta (3), tic Ux(0) c6 chira gia tri
khéac 0 va I. Ta dé dang thdy réng véi moi o ma E, C XEthi EOn X = E, nén
H~(0) = 1 V6i moi 0 ma E,, ndm ngoai x pthi E, n X = () nén (~(0) =0. Vay i4(o)
c6 gia tri khac 0 va 1 chi c6 thé c6 véi nhitng o trén viung BIEN(X)= XE\ XE Vay
BIEN(X) phai khac réng hay XE* XE X 1a thg theo dinh nghta (1).

Luuy:

- Cho khdng gian Apr = (U, E). Thay cho néi tdp X e 2Ula tdp tho(tap ro)ing
véi E, doi khi ta ndi X la tap tho (tap rd) trong khong gian Apr.

- Khi cho trvéc khdng gian Apr = (U, E) va X e 2Uta n6i X la tap thd (tap rod)
c6 nghfa X la tap thd (tap rd) trong khdng gian Apr = (U, E).

- Nhv vay khi ta'néi X la tap tho (tap rd) ham chi trong mdt khdng gian
Apr = (U, E).
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Vidu 3.6:
Cho Apr = (U, E)
véiu= (1,2,3,4,5); E= (E,E2E} = 1(1,21, {3.4}, (5)).
Khi d6 ta dé dang liét ké cac tap thd, tap rd (ng voi p theo dinh nghia ham

thudc thd Hx(o) = card(X nE o)
card(EO0)

RO = {0, {1,2}, {3.4}, {5}, {1.2,3,4), 11,2,5), (3,4,51, {1,2,3,4,511.

2U= &, (11, (2), {3}, (4), i.7}, {1.21, (1,3), (1,4}, )1,5], {2,31, (2,4],
(3.4}, {3.53}, (4,5), (1,2,3), (1,2,4), (1.2.51, {1,3,4}, {1,4,5}, |2, 3,4),
12,3,5), (2,4,5), 1.14.51, {1,3,51, (1.2.3.41, (1,2, 3,5), (1,2,4,51, (1,3,
45%, (2,3,4,51, (1.2. 3.4. 5|.

THO = {{1}, (2), (3), (4), (1, 3), (1, 4), (L, 5), {2, 31, {2, 4), {3 %),
4, 5), {1, 2, 3], (1, 2, 4), (1, 3,4}, (1, 4, 5( {2 3, 4), (2 3, 5} {2 4, 5),
(1,3,5), (1,2,3,51, (1,2,4,5), (1,3,4, 5), (2,3,4,5)}

3.2. CAC PHEP TOAN TAP HOP TREN CAC TAP THO, TAP RO
3.2.1. Cac phép toadn tap hop trén cac tap ro

Cho khong gian Apr= (U, E) vaX, Y Q u.

Trong phdn nay ta sé xét bai toan néu X, Y la nhitng tap ré trong khong gian
Apr thi hop, giao, hiéu,... cla X, Y c6 la tap ré khong?

BG dé 3.8

Cho khong gian Apr= (U, E); X ¢ u

X la tap rd khi va chi khi X = $hodc X = u Ej
Chilring minh:

Theo dinh nghfa cla ho cac tap rd RO thi X = (@) hodac X = u Ejla tap ro.
Nguoc lai néu X 1a tap rd thi X phai 1a tp réng hodc X lahop cda mot sénhom  E
nao do, tic X = u E, néu khdng X chtra tap con thuc sy cla motnhém Ejnao dé va
Xtho.

B6 dé 3.9

Cho khéng gian Apr= (U, E); X, Y ¢ u.

a. Néu X, Y € RO thi Xu Y lataprd, thc X u Ye RO

b. Néu X, Y e ROthi X n Ylataprd, tic X nV E RO.
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c. Néu X. Y € RO thi X\ Y latap rg, tic X\ Ye RO.
d. Néu X e RO thi -X (phan bu cua X) la tap rd, tic -X e RO.
Chirng minh:
Theo bd d& 3.7 vi X, Y lanhitng 1ap r6 nén X = u E;vaY = u E, nén
a. Hop X u Y = u Eju Ejlatap rd.
b.GiaoX n Y =u E|n u Ej= [) hoic béng hop cia cac nhém nao dé trong
E cling la tap rd.
c. Hiégu X \Y = uE i\u E J=(|) hodc béng hop clia cAc nhém nao dé trong E
cling la tap rd.
d. Phan bu clia Xla-X=u\X=u\u E =V Ejlatap rd.
Luuy:
- Hop, giao, hiéu, phan bu cla cac tap rd la mot tap ro.
- Tap con thyc sy cha tap rd co thé 1a tap rb hoic tap tho.
Vidu 3.7:
Xét khong gian xdp xi Apr = (U,E) = (11,2,31,E) = {{1,2,31m11,21,(3)).
Khi dé:
RO = (0, (1,2), (3), 11,2,311 la ho céc tap rd.
2U={(M 1),12),13),(1,2),11,3),{2,3},{1,2,3)}.
THO = 2U- RO = {111,(2),{1,31.(2,3)) la ho céac tap tho.
Ldy X =(1,2),Y =(3}1a nhitng tap rd.
Khi dé: XuY = {1,2,3}=u lataprd. X n Y = & la tap rd.
Hiéu X\ Y = X, phdn bu -X = u\x = {31 =Y lanhing tap rd.
Xéttapré z = XuY = 11,2, 3| = u. Khi d6 tap con thyc sy (11 cua z la tap
thd. Tap con thuc sy {3) clia z la tap ro.
3.2.2. Céac phép toan tap hop trén céc tap tho
Cho khong gian Apr= (U, E)va X, Y ¢ u.
Trong phan nay ta sé xét bai todn néu X, Y la nhitng tap tho trong khéng gian
Apr thi hop, giao, hiéu ... clla X, Y c6 la tap thd khdong?
B6 dé 3.10
Cho khéng gian Apr=(U. E)vaX ¢ u.
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X la tap thd khi va chi khi X chia tap con thuc su (khac réng, khéac E,) cia mot
nhém Ei nao dé.
Luu y:

Ta n6i X chira tap con thuc sy cla E, cé nghia la X chi chita tap con thuc sw
khéc réng cia E|, dé tranh truong hop hiéu nham néu X chira E, thi X chira moi tap
con cla E,.

Chrng minh:

Gia st X la tap thd khi d6 X phai chira tap con thwc sy khac réng cua mot
nhém Ej nao do6, néu khong X = u Eilatap rd.

Bay gid gia st X chita Y 14 tap con thuc sw khac rdng cia Ej khi d6 z = Ej\ Y
la tap con thuc sy khéac rong cla Ej. Do d6 xdp xi trén XEcda X c6 chira Eji con xép
xi duéi XEcla X khong chira Ej nén XE * XE vay X la tap tho.

BG6 dé 3.11

Cho khong gian Apr= (U, E); X, Y ¢ u.

a. Néu X, Y e THO thi X u Y latap thd hodc tap rd.

b. Néu X,Y E THO thi X n Y latap thd hodc tap rd.

c. Néu X, Y e THO thi X\ Y la tap tho hodc tap rd.

d. Néu X e THO thi -X (phan bl cla X) la tap tho.

Chlng minh:

d. Néu X la tho thi X chia tap con thuc sy clla nhdm E; va phan con lai cla E;

thudc -X. Vay -X chtra tap con thuc sy cua Ej nén -X la tap tho.

Thay cho chirng minh céac két luan a, b, c b6 dé 3.10 ta xét vi du minh hoa.
Vidu 3.8:
Xét khong gian xap xi Apr = (U,E) = (11,2,3). E) = {{1,2,3),{{1,2).{3)).
Khi dé:
RO= 10, 11,2), (3), (1,2,311 la ho céc tap ré.
2U= (0, 11}, {2). 13),(1,21, (1,3), (2,31,(1,2,31).
THO = 2U- RO = 1(1},{2}.{1,3), {2,3} | 1a ho céc tap tho.
Ldy X = 11, 3}, Y = (2, 3) la nhitng tap tho.
Khi dé:
XuY = (1,2,31=u lataprd.
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X n Y = (3} latap rd.
Hiéu X\ Y = | 11la tap thd, phdn bl -X = u\x = (21latap thd.
Néu ldy X’ = (1), Y’ = 11, 3} la nhitng tap tho.
Khi dé:
X'uY ' = {1, 3} latap tho. X n Y = (11la tap tho.
Hiéu X"\ Y= {) latap ro.
Céc phén bu -X’ = {2,3); -Y’= {2] la nhitng tap tho.
Néu X, Y e THO thi Xu Y, X n Y, X - Y c6 thé thé hodc ré. Hop, giao, hiéu
clia cac tap thd cd thé la tap tho hodc tap rd.
Luuy:
- Céac tap X, Y tho khéng nhat thiét X u Y, giao X n Y, hiéu X - Y phai tho.
- Phan bu -X cua tap thé X la tap tho.
- Tap con thuc su ctia mot tap thd cd thé la tap thd hodc tap rd.
Vidu 3.9:
Xét khong gian xap xi Apr = (U,E) = (11,2,3L E) = {{1,2,31,({1,21,{3}}.
Xétcac tap tho X, Y ,ZveiX= {13}, Y= {2),z= {2,3}.
Khidé: X u Y lataprd, Y u z latap tho.
X nY=20lataprd, Y n z = {2} latap tho.
z\Y = (3) lataprd, Y \x = (2) latip tho.
Phén bi-X = U\ X= (2); -Y =U\Y = {1,3); -Z=U\Z= {1} la nhing
tap tho.
BG dé 3.12
Cho khong gian xap xi Apr = (U, E); voi E = (Ej, E2... EK). Khi d6 ho céc tap
rd: RO = {0, E|, E2..., EkK uEi, U) trong Apr la mot topo.

3.3. KHONG GIAN NEN va t¢*ng dung clia né
3.3.1. Khai niém khong gian nén
Cho hai khong gian nén
Aprl = (U, E)
Apr2 = (U, P);
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Véiu = {0, 02..., om) la tap ddi tuong, E = (E|, Ez..., EKl, p = Ip,. p2- P i)
la cac phan hoach cua u.
Lwu y: Trong phan nay ta chi xét cac khong gian nén cung tap déi tvong u.
Binh nghta 3.6

Ta néi Aprl = (U, E) min hon Apr2 = (U, P) (hay Apr2 thdé hon Aprl) néu sb
tap ro trong Aprl 16n hon sd'tap rd trong Apr2.
Vidu 3.10

Chou = (1.2, 3,4, 5};E={E,,E2E,| = 1)1}, (2,3.4), (5)}.

P=(P,P2)={{1, 2,3,41,15)}.

Khi d6 s6 tap ré trong Aprl 1a 8, s6 tap rd trong Apr2 la 4. Vay Aprl = (U, E)
min hon Apr2 = (U. P).
Vidu 3.11

Xét hé tin dang quan hé gom 10 ngudi cé 2 thudc tinh nhu sau:

u Tinh Huyén

T, Nghé An Nam Ban

€2 Nghé An Nam Ban

3 Nghé An Thanh Chuong
t4 Nghé An Thanh Chuong
5 Ha Tinh Thach Ha

t6 Ha Tinh Dlic Tho

t7 Ha Tinh Dlic Tho

Te Ha Noi Tw Liém

t9 Ha Noi Tl Liém

TO Ha Noi S6c Son

u=(T,T2>T, T4Ts,T6iT, Ts, T, T10

Phan hoach u theo Tinh ta c6 Aprl = (U, E)
E={E,E2E,I|
E, = {T,T2T,T4)
E2= (T5T6T7}
E3= (T8 t, TI|(j!

Bay gio phan hoach u theo Huyén ta c6 Apr2 = (U, P)
p= (P1.P2.Pj.P4. Ps. Pfi)
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P=|T,T2)
P2=(T,T4l
P, ={T)
P4= T7|
p5= [Ts,Tg|
P6= [Tl.}

Apr2 min hon Aprl hay Aprl thd hon Apr2.

Luu y: NEu chi c6 hai khong gian Aprl va Apr2 thi khdng gian min hon ta goi
la khdng gian min, khong gian kia goi la khong gian tho.
Pinh ly 3.2

Cho Aprl = (U, P); Apr2 = (U, E). Gia s ring Aprl min hon Apr2. Khi dé:

a. Moi tap X e2ula tap rd trong Apr2 thi X la tap rd trong Aprl.

b. Moi tap X e2ula thd trong Aprl thi X la thd trong Apr2.
Chlng minh

a. Gid st X la rd trong khdng gian thd Apr2, khi d6 xét dinh nghfa tho, rd theo
tap hop ta c6 X chi cd thé latap 6, Ei, uE|, u. Néu X = 9 thi X la rd trong Aprl.
Néu X =u thi X lard trong Aprl. Néu X = Ei hay X = uEj thi X = vay X la
tap ré trong Aprl.

b. Gid s X la tap thd trong khdng gian min Aprl, X phai chita tap con thuc su
cta mot nhém Pi nao d6, vi p la phan hoach con cla E, nén Pi <= Ej va nhu vay X
chira tap con thyc sy cla Ej nao d6, X la tap thd trong Apr2 = (U, E).
Luuy:

- Qua dinh ly 3.2 ta thdy tap rd trong khong gian thd la taprd trongkhdng gian
min, tap thd trong khdng gian min la tho trong khdng gian thé.

- Qua vidu 3.10 ta thdy Apr = (U, P) cho ta modt cach nhin téng thé vé tap cac
d6i twong u. T quan diém nay ta c6 thé coi Apr = (U, P) nhw 1a mot tri thic cua
con nguoi doi véi tap d6i twong u.

- Ta c6 tri thtec (quan sat dugc) vé u trong Aprl = (U, P)nhiéuhon trong
Apr2 = (U, E) néu Aprl min hon Apr2.

Dinh Iy 3.3

Cho hai khong gian Aprl = (U, P) va Apr2 = (U, E). Néu p « E (ttc p la phan
hoach con cua E) thi Aprl min hon Apr2.

Chiéng minh dinh Iv 3 hoan toan suy tir dinh nghia 3.6.
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3.3.2. Cac (rng dung khong gian nén

Cho khdng gian nén Apr = (U, E).

Gia st u la htu han &nh xa ip: 2U-> R+ v6i R' la tap s6 thuc khéng am, thda
man ba diéu kién:

(1) =0

(2) tp(X) > 0 néu X khac rong

(3) 9 don diéu, tic la néu X ¢ Y thi (X) < (@(Y) dwoc goi la ham do do

trén u

rng voi X e 2Uta xay dwng ham thudc thé (I* :u -> [0,1] nhu sau:

Hx(0)=—" n ko) ; trong d6 E,, 1a nhém chira déi tuong o.
<P(E,,)

Ching ta d& dang chi ra rdng X 1a rd néu tap tri cda ham Hx khéng chia tri
khac 0 va 1. X la tap thd néu tap tri cta ham c6 chira tri khac 0 va khac 1. (Xem
bai tap 3.9).

Cho hai khdng gian nén Aprl = (U, E); Apr2 = (U, P).

Dath(E)= ~({oeE ,:"1})

card(Ei)
rng v6i X e 2Uta xay dwng hai ham thudc tho ‘u -» [0, 1] nhv sau:
<p(P.) <p(EO)
trong d6 p,,, E,, 1a cac nhém chia ddi twong O.
Dinh ly 3.4
Cho hai khong gian Aprl = (U, E);V6éi E=|[EhE2....... EkI

Apr2 = (U, P);Voip= 1p,, Py p}
ip:2U-> R+la ham d¢ do trén u

Khi d6 Apr2 min hon Aprl néu ton tai tap X € 2Usao cho:
| k
Xcard(Pi)|nE(o)- h(pj) < card(Ej) Hx (o) - h(E})
i= i=
Lwu y: Viéc lam min khdng gian Apr = (U, E) la lam tdng céac tap rd, giam cac
tap thd trong khong gian Apr = (U, E).
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142
Vidy 3.11
Xét lai hé tin trong vi du 10 gom 10 nguoi c6 2 thudc tinh nhu sau:

u Tinh Huyén
T, Nghé An Nam Ban
€2 Nghé An Nam Dan
3 Nghé An Thanh Chuong
t4 Nghé An Thanh Chuong
5 Ha Tinh Thach Ha
6 Ha Tinh Dilrc Tho
t7 Ha Tinh Dlic Tho
Te Ha Noi Ti Liém
9 Ha Noi Tl Liém
T0 Ha Noi Séc Son

U=(T,T2T,T4T5T6T7TsT9T,,1
Néu chi phan hoach u theo Tinh ta c6 Aprl = (U, E)
E=(E,E2E,)
E, ={T,T2T,T4}
E2={T5T~,T7}
={Th Tu, T}

Mai tap con thuc su ctia E, hay El, hay E, la nhiing tap thé. S6 céc tap tho, tap
ro trong Aprl la card(RO) = card({ &, E|, E,, E,, Eiu E2Z E,u E,, E2u E, E,u E2
UE,|) =2 =8 Card(THO) = 2""- 8 = 1016 tap tho.

Bay gio phan hoach u theo Tinh va Huyén ta cé khong gian min hon
Apr2 = (U, P)

p= |pi,p2 p, p4, p5p6)

P,=(T.,.T2)
P2=1T7,T 4)
p.= (T
P4={Tf,T7)
Ps = {T», Tu}
p.= {T..i

Céac tap p,, p2 p,, p4 p,, p6la nhirtng tap thd trong khdng gian thd AprK nhung
lai rd trong khong gian min Apr2.
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SO céc tap rd trong Apr2 la:
card(RO) = Card(( 4. P|, p2, p., p4 p5 p6 PIUP2. PIUP3. PIUP4. PIUP5.
Pi uPfi.P2wPi' P2 P2WP5- P2VjPfin—, U'|) = 26= 64.

SO tap thd la 2™ - 64 = 960.

SO tap rd tdng 1&én va so tap thoé gidm xudng.

Néu tiép tuc 1am min Apr2 bang cach phan rd u theo Tinh, Huyén. X4 la sé
giam duoc cac tap thd va tang cac tap ré.

Lvu y: Mot vin dé dwoc dit ra 1a nén lam min khong gian nén Apr = (U, E)
dén mirc d6 nao? bdi vi mudn lam min Apr ta lai phai thém cac thugc tinh vao cho
tap do6i twong u. Thém céac thudc tinh cho cac doi twong u lai ton khdng gian lvu trir
u. Nhiéu vén dé truy cap trén u lai phic tap. Hién tai bai toan ngugc dang dugc
nhiéu tac gia quan tdm d6 la giam cac thudc tinh cia u ma van gi nguyén sé cac
tap tho, tap rd trong 2U D6 la vdn dé rat gon hé tin dugc xét trong chuong 4.

3.4. PHU VA TAP THO

Trong cac phan trén ching ta dd xét cac khai niém lién quan dén tap tho 'kinh
dien Tic tap thé trong khong gian Apr = (U, P) gén voi phan hoach p hodc quan hé
tuong duong R.

Chdng ta thdy réng trong doi séng thyc ton tai nhidu méi quan hé khéng trong
duong gitra tap cac ddi twgng thudc u. Ciling trong thé gi¢i thwc cé nhiéu bai toan,
nhiéu vdn dé phan loai khdéng thé tach rach roi cac ddi twong trong u, gilta cac
nhom phan loai cac ddi twgng c6 nhitng phan t& chung nhau. Vi du c6 nhiéu bénh
nhan Itic nhdp vién dwa vao cac triéu ching, bénh nhan c6 thé diéu tri & khoa no
hodc khoa kia.

Trong phan nay ching ta néu va xét mé rong khai niém tap thé khi bd diéu
kién roi nhau cta cadc nhém trong phan hoach p hay bo didu kién bdc cau clua quan
hé tvong dwong R. Bay la cac khai niém mo rong dé xét cac tip tho theo phu hay
tap thdé dung sai da va dang dugc nhiéu tac gid quan tam trong thoi gian gan day.

3.4.1.Phl va phan hoach

a. Phan hoach
Cho tap d6i twvong o = (0[. 02..., oml
Ho céac tap con clla o, p = .. . I'duoc goi la phan hoach cta o néu p thoa
man 3 diéu kién:
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Q) p, * 6 v6i moi i

(@ p. npj =>voii*j

(3)0= UPi

i
b.Pha
Ho cac tap con ¢ = {C|, ¢ 2...,ck}cﬂa o dugc goi la phi clia o néu:

ma 4
k

(ii) o = NCi
i=

Nhv vay phan hoach clia o la mdt phd cua o. Moi tinh chat két qua dang cho
pht thi ding cho phan hoach. T4t nhién cdé nhiéu tinh chdt c6 thé ding cho phan
hoach ma khdng dlng cho pha.

Vidu 3.12:

Choo = (1,2, 3,4,51

¢ = {C|,C2 Cj| = {{1,2}, (2, 31, {3,4,5) 1Lla mdt phl cla o.
3.4.2. Tap tho theo phu

Cho o = 10|, 02>.. om); ¢ = (C,, C2.. Ckl la phti cla o

Khoéng gian PHU = (O, C) duoc goi la khéng gian phad

GidslrXcO.

X&p xicuatap X
Xdp xi trén cua X trong khéng gian PHU = (O, C),
ky hiéu xc=u |C,: C; nX # (i)}
Xép xi’ dwgi clia X trong khong gian PHU = (O, C),
ky hiéu xc=u {Q: Cic Xl
Dinh nghta 3.6 Tap thd trong khdng gian PHU theo xap xi

Tap X duoc goi la rd trong khdng gian PHU = (O, C) néu xc = xc¢

Tap X duoc goi la thd trong khdng gian PHU = (O, C) néu xc * xc
Binh nghta 3.7 Tdp (hé trong khdng gian PHU theo tap hop

Tap X duwoc goi la rd trong khdng gian PHU = (O, C)
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néuXed{6,Cl,c2.., ck uC|, Ol; trong d6 uCj la hgp cua cac C; nao do.
Tap X duoc goi la thd trong khdng gian PHU = (O, C)
néu X E{8,C|, Cj,...,ck uC;, Ol;
Pinh nghfa 3.8 Tap tho trong khéng gian PHU theo ham thudc
Choo = (0], 02...om); c= {C|,c2x.ck| laphtclao
Khoéng gian PHU = (O, C) dwoc goi la khong gian phd
Giast X C o.

rng voi X va C ta xay dwng ham thudc :0 —»{0.1] nhv sau:

trong d6 Ci(o) 1a nhom Cj chira d6i tvgng o, min theo cac ¢, khac nhau.
Tap X dugc goi la rd trong khdong gian PHU = (O, C) néu tap gia tri cia ham
thudc Hx chichtra tri 0 hoac 1
Tap X dugc goi la thd trong khdng gian PHU = (O, C) néu tap gia tri ctia ham
thudc Hx cé chira tri khac 0 va khac 1.
/Vidu 3.13:
Choo = (1,2, 3,4,51
¢ =)CJ|, C2 C3) = {{1,2}, (2, 3), (3, 4,51] ia mdt phu clao.
Xét xem X = (1,2) vayY = 11,3} la thd hay rd theo ca ba dinh nghia 3.6;
3.7; 3.8.
Theo dinh nghta 3.6 ta c6 XC= (1, 2, 3); XC= (1,2); vay X thd
Theo dinh nghfa 3.7 tacé X = ¢, nén X lard
Theo dinh nghTa 3.8 ta c6 tap gia tri cua ham thudc la:
ne£(l) = 1, Mx(2),
Hx(3) = 0, Hx(4) = 0" ~x(5) = 0; X la tap rd.
Tuong ty xét tap Y

Theo dinh nghfa 3.6 tac6 Yc = {1, 2, 3,4, 5}; Yc= {|; vay Y thd
Theo dinh nghta 3.7 ta c6 Y khéng thudc tap rd nén Y thd
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Theo dinh nghTa 3.8 ta c6 tap gia tri cta ham thudc Hy la:
nE(l) = 1/3, hE(2) =0, nT(3) = 1/3,

Hy(4) = 1/3, nT(5) = 1/3; Y la tap tho.
Luu y: Trong khdéng gian PHU = (O, C) ba dinh nghfa 3.6; 3.7; 3.8 khong
tvong duong.

3.5. TAP THO DUNG SAl (TOLERANCE ROUGH SET MODEL-TRSM)

Chou = {0,,02... om|;
a. Quan hé twvong duong
Pinh nghTa 3.9 Quan hé R ¢ Ux u dugc goi la quan hé tvong dvong trén u néu R
thoa méan ba diéu kién:

(*) Phdn xa: Vo e u thi (0,0) £R

(**) Boi xt*rng: Vo, 0’E u néu (0,0°) eR thi (0’,0) 6 R

(***) Bac cau: Vo,0’,0” e u néu (0,0’)eR & (0’,0”)eR thi(o,0”) 6 R
b. Quan hé dung sai (Tolerance relation)
Binh nghfa 3.10 Quan hé¢ R C UxU duwoc goi la quan hé dung sai trén u néu R
thoa man hai diéu kién:

(*) Phan xa: Vo eu thi(o,0) e R

(**) Boi xtrng: Vo, 0’ eU néu (0,0’) eR thi(0’,0) e R.

Nhuv vay quan hé tvong duvong la quan hé dung sai. Moi tinh chat kétqua ddng
cho quan hé dung sai thi ding cho quan hé twvong duong.

Vidu 3.14:

Xéttapu= 11,2,3,4,5,6,7);

Quan hé R ¢ Uxu véi(0,0’) e Rnéulo-0’ls 1laquan hé dung sai vi R théa
man hai diéu kién:

Phan xa: Vo su thi (0,0) e R

Doi xtrng: Vo, 0’ eU néu (0, 0) e R thi (07, 0) G R. Tuy nhién R khong théa
mén tinh bic cau vi 11-2°1s 1va 12-31 < 1nhung 11-31> 1.
Vidu 3.15:

Cho bang diém ba mon toan Iy hda cla céac sinh vién
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u T L H
o 2 2 1
02 4 4 2
03 6 3 3
o 8 9 4
o5 8 9 5
% 9 8 8
- 3 8 7
08 5 7 8
® 8 7 9

Trén u ta xay dung cac quan hé dung sai nhu sau:

Rtc Uxu véio RjO’néu lo(T) -o’(T)l < 1. V&i o(T) la diém toan clia o

R_c Uxu véioRIlo’néu lo(L) -o’(L)I <1

RHe UXU voi o Rho’ néu lo(H) -o’(H)I < L

Khi d6 r6 rang RT, RL RHIa cdc quan hé dung sai chi théa mén hai diéu kién
phén xa, d6i xtng va khéng bac cau.

Nhin vao bang ta thdy réng:

Rt chia u thanh cac nhém roi nhau:

Ci = {o,, 07,02 08 03},C2= {04, 05, 06, O}
hoac cac nhém khong roi nhau:
c, = i0|, 07,02}, C2 ={02 ox 0s}t C3= {04, 05}, C4= {05, 0(l, O9I.

Vay quan hé dung sai c6 thé cho ching ta nhigu pht ¢ = {c,, C2...c k| khac
nhau.

Lwu y: Moi quan hé dung sai R trén tap doi twogng u ludn chia u thanh pha.

- Néu dit R(x) la nhém cac d6i twong quan hé véi Xthi ta dé dang chi ra réng
y 6 R(x) khi va chi khi X e R(y).

- Ta d& dang chi rardng quan hé R Q UxUmao RH’<=>0Ryo’ & oRLl0’ &
oRho’ la quan hé dung sai trén U.
Pinh Iy 3.5

Moi quan hé dung sai R trén u thic = |[R(x): xsU) la mot phl cua u

Moi phu c= |C|, C2..., ck) cla u thi quan hé

R=C|X c| u C2Xc2u...ckx ckia quan hé dung sai trén u.
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Ta dé dang chi ra rdng quan hé dung sai xay dung nhu trong dinh ly 35 la
khdng bac cau.
Vidu 3.16:

ChoU =(1,2,3,4,5}; ¢ = {Q.Q} = {{1.2, 3), {3.4,5}).

Khiddé R=c, Xc, u Cj XQ = 1(1,1), (2,2), (3,3), (1,2), (2,1), (1,3),(3.2),
(2,3), (3,2)1 w ((3,3), (4,4), (55), (3,4), (4,3). (3,5), (5,3), (4,5),(5,4)). Rorang R
khong bac cau vi (1,3) e R va (3,4) e R nhung (1,4) éR.

Lwuy: T dinh ly 3.5 ta thay ti€p can tap thd theo phu va theo quan hé dung sai
la hai hwéng cua mot van dé.
c. Khdng gian tap thé dung sai (Tolerance Rough Set Model-TRSM)
P=(, I, u, P):
U: Tap cac déi tvong.
I: u -> 2U- Ham khéng chéc chan (uncertainty function)
0:2UX2U-m [0,1] -d0 map mo (vague inclusion)
P: I(U) — (0,11 - Ham cdu trGc (structurality function)
Gié st d6i tvgng Xduge nhan biét bing ham théng tin Inf(x)

I: u -> 2U ham khéng chdc chdn xac dinh I(x) l1a mét 16p dung sai (tolerance
class) ctia déi tuong X

u: 2UX 2U-» [0,1]: ham map m¢ danh gid mic do bao ham cla céac tap hop, cu
thé n6 danh gia do bao ham cua Iép dung sai I(x) trong tap thd X.

P: 1(U) — {0,1): Ham c4u trGc phan I6p tap I(x) cha doi twgng X e u vao mot
trong hai tap con la tap cé cau trdc voi P(I(x)) = 1 va tap khong c6 cdu trdc véi
P(I(X))=0
Vidu 3.17:

Sau day ta xét mot vi du biéu dién van ban trong TRSM

Chou = {t,, u,..., t,11a tap cac thuat ngi.

D = {d|, d2..., dm| la tdp m van ban.
6 e R+la mot so thuyc khéng am, dwoc goi la ngudng.
F: Ux u —*R+v6i F(t,t") [a s6 vdn ban cla tdp D matvat’ cung xudt hién.

Pét: I: u —»2Unhu sau: I(t) = [t F(t,t’) > 0) V (t)
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Ham tinh d6 map mo:

Ta c6 thé coi tat c& cac 16p dung sai clia mdi t déu la cac tap con c6 cdu tric,
nghia la P(I(t)) = 1véi Vte u
Vay ta c6 khong gian tap thé dung sai: 9i= (U, I, V, P).

* Cac xdp xi trén va dudi cia tap X ¢ U trong khonggian Sira  xac dinh
duoc tinh theo cac cong thic:

Xdp xi dwoi: L(9i,X) = (te U:u(I(t),X)= 1)
Xdp xi trén: U(-R,X) = {t6 U: u(I(t),X) >0)

Gia st cho tap gdm 31 thuat ngit nhu trong bang dudi day. V&i ngudng 0 = 2 ta
tinh dwoc cac 16p dung sai (ng véi cac tr t nhv sau:

I(ti) = {, 12,13 t16}
1) =Ulr2uts e i

1(t3)= 1t,1
1(td) = {t2,t4l
I(ts) = Uh %%
={ t7}..
STT Tu khoa Xdap xi dudi Xd&p xitrén
d, L, 2t3tt5 13.14,16 tu 2,13, t4, 15, 116, tB
d2 i*8yg 6 829 [
a3 > H0>MT D > *10 ML tv 124, t4, 15, t10, t11t t16, t
<4 tetht2tBtU 6 N2 N3 M4 6> >*12 *13 N4
ds  t2tl5t4 .15 t,. t2.t4, 15, t15 tB
d6  t>tl6' N7 M8 MY D N 7' M8 M9 D * 12 U' M6 M7LNB M9 /D
A7 o1 2 43 /s 1 2 43 A 2L 12 23 o4 "5
ds 21212617 ti2, 26,127 ti. 12, t4 ts. t12 X, 27
dg 06 12 *B 6 "B ti. t4, 15, t26, tB

MO AMB 216 930 /8L 1,6, 2L 06 t B> tao, t3L i, 12, 1, 16, 120, 126, 129, t30, 1L
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CAU HOI VA BAI TAP CHUONG 3

3.1 Cho X la tap thd nao d6 trong khong gian Apr = (U, E). Tap con B cla tap thd X
la tap nhu thé nao? cé thd khéng? cho vi du minh hoa.
3.2 Cho u latap gom 9 sinh vién.
u = (Phd, Qui, Giau, Sang, Hung, Manh, Cwvong, Hoa, Hué|. Goi X la tap thd
VGi tap gia tri cta ham thudc thd nhu sau:
X = ((Phd, 0.3), (Qui, 0.1), (Giau,0.5), (Sang,0.9), (Hung.0.0), (Manh,0.2),
(Cutng,0.4), (Hoa,0.3), (Hué, 1.0)1;
Goi Y la tap thd véi cac gia tri thé nhu sau:
Y = {(Pht, 0.3), (Qui, 0.1), (Giau,0.5), (Sang,0.9), (Hung,0.0), (Manh,0.2),
(Cwong,0.4), (Hoa,0.3), (Hué,1.0)}.
Hay néu y nghfa va xac dinh gia tri thudc tho cla cac phan t& trong céc tap
Xu YvaX nY.
3.3bdtu = Mu V; trong d6 M la nhém sinh vién M§, V la nhém céac sinh vién Viét
Nam. Goi X la tdp céac sinh vién sé tro thanh thién tai. Theo ban tap X la thd
hay r6 theo phan hoach p = (M, VI?
3.4 Giai thich y nghia cla cac ham thudc tho trong tich DE&-cac va chiéu sau:
Tich Bé-cac
Gid st X|, x 2,... X,, la cac tap con trong cac khong gian twvong tng U|, u 2..., u,,.
Tich Dé-cac cuia X|, x2..., X,, la tap X = X ,xX2.. xX,, trong khong gian
u, Xu2. xU, voi ham thudc thd dwvoc xac dinh nhv sau:
m (a) = min(nx(a]),nx(a2),...,lix(an)); cho m9* a= (ai. al...aj
Phép chiéu
Gia st X la tap con trong khéng gian U| XU2chiéu cla tap X lén U] la tap X|
trong u , v&i ham thudc thd HX(a,) = max {XX(aj,a2:a2€ U2}.
Mot cach téng quat gia st X = X, X Xi.. xX,, la tap trong khong gian
u,x Uu2.. XUnvéi ham thudc nx(a) dwgc xac dinh cho moi a = (a,, a2...aj

Hay xac dinh tap Xi la chiéu cla X 1én Uj. Cho vi du.
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3.5 Cho tap sinh vién A = |Phd, Qui, Giau, sang, Hung. Manh, Cuong, Hoa, Hué|.
Trong d6 Hoa va Hué la nhitng sinh vién ni, con lai la nhitng sinh vién nam.
Cho X = (Pha, Quf), Y = {Hoa, Hué), z la tdp nhitng nguoi sé thanh dat. Hay
cho biét va giai thich cdc ménh dé sau day ménh dé nao dung:
a. Téap X la tap ro

=

Tap X la tap tho
Tap X la tap ro theo phan hoach giéi tinh

a o

Tap X la tap thd theo phan hoach gi¢i tinh

@

. Tap Y la tap ro

—h

. Tap Y la tap rd theo phan hoach gigi tinh
g. Tap X u Yla tap ro
h. Tap X uY la tap rd theo phan hoach giéi tinh
i. Tap X uY la tap tho theo phan hoach gigi tinh
j. z latap thd
k. z latap ro
3.6 Cho vidu khéng gian u. phéan hoach E va céac tap X, Y, z ma:
a. X la tap con thuc sv cua mot nhém E; cua E.
b. Y = uE, la hgp cuia cdc nhém cla E
c. z latap chta mdi nhom mot dai dién
Xét xem X, Y, z la thdé hay rd theo phan hoach E bang ca ba dinh nghfa 3.6,
3.7,3.8.

3.7 Cho quan hé sinh vién sv nhuv sau:

sV

TT TEN NS QUE GT Mautéc  CAO
1 Pha 1985 HN Nam ben 170™
2 Qui 1985 HN Nam bo 1.65m
3 Giau 1985 HN Nam Pen 1.70m
4 Sang 1985 HN Nam bo 1.65m
5 Hung 1986 HN Nam Pen 1.70m
6 Manh 1986 HP Nam Do 1.65”
7 Cuong 1986 HP Nam ben 1.70m
8 Hoa 1986 HP N bo 1.65m
9 Hué 1986 HP N Tréng 1.65m
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Cho X = (PhU. Qui}, Y = |Hoa, Huél, z = (Cwong, Hoa), MO la tap nhiing
sinh vién sé thanh ‘Dai Gia’. Goi R la quan hé cung gi¢i tinh, s la quan hé cung qué,
R’ la quan hé cung nam sinh, S’ l1a quan hé cung chiéu cao. Xét xem X. Y, z thd
theo quan hé nao, ré theo quan hé nao trong khong gian sv = {Ph0, Qui....Hué 1?

3.8 Xét khong gian cac bénh nhan clia mot tinh dwgc diéu tri tai mot bénh vién da
khoa. M6i khoa cda bénh vién s& diéu tri cho mdt s6 bénh va triéu chiing nhét
dinh. Mdi ngay c6 X bénh nhan nhap vién, Y bénh nhan ra vién. Xét xem X. Y
la thd hay rd theo phan hoach khoa?

3.9 Cho khéng gian nén Apr = (U, E).

Giad st u la htru han va do dwgc béi ham do do (p: 2U -» R'; véi R’ la tap s6
thuc khong am, théa man céc diéu kién:

(1) <p@4>) =0

(2) <p(X) > 0 néu X khac réng

(3) @ don diéu, téc la néu X ¢ Y thi cp(X) < op(Y)

(rng voi X e 2Uta xay dyng ham thudc thd Hx :u -» [0, 1] nhu sau:

N tp(XnEO0);trong A nhém chira doi tuvong o.

FD)
a. Chirng minh rdng X la ré trong Apr néu gia tri cia ham khong chta tri
khac 0 hodc 1. X la thé trong Apr néu ham c6 chira tri khac 0 va 1

b. Cho hai khdng gian Aprl = (U, E) va Apr2 = (U, P). Gia st Aprl min hon
Apr2.

*rng v6i X € 2Uta xay dung hai ham thudc tho ‘u -> [0, 1] nhv sau:
<P,)
Hx (°) = —,°~:trong d6 p,,,E,, 1a cdc nhém chira ddi tvong o
<P(ED)

Ching minh réng néu X la thé trong Aprl thi sé tri cua nhiéu hon so tri cla
Hx, ttc card({[i*(0)}) > card({n1'(0)}); v&¢i moi o thudc u.
3.10 Cho tap u gdm chin d6 choi dugc danh s6 tir 1dén 9 nhu sau:

u=(12,34,5678)9)
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Trong cac d6 choi cé cac mau: trang, den, do; kich thwdc: 16n, nho; hinh dang:
tam giac, vudng, tron.
Goi RI la quan hé cung mau; R2 la quan hé cung kich thuéc; R3 la quan hé
cung hinh dang.
a. Chirng minh rang R I, R2, R3 la cac quan hé twong duong.
b. Gia s chia theo mau ta dwoc ba nhém trng, den, do
U/RI = {11,2,3,4}, {5,6}, (7, 8,9)).
Chia u theo kich thuéc ta dwgc hai nhém 16n, nho
U/R2=(11,2,3,4,5,6), {7,8,9}}.
Chia theo hinh dang ta dugc ba nhém tam giac, vudng, tron
U/R3 = ((1,2,31, (4,5,6}, (7, 8,9)).
Hay thuc hién cac yéu cdu sau day:
- Liét ké (hodc cho biét chinh xac s6 tap hgp) cac tap rd cta khong gian
Apr = (U, U/R1)
- Liét k& (hodc cho biét chinh xac s6 tap hop) cac tap ré cla khong gian
Apr= (U, U/(R1 nR 2n R3))



Chuwong 4
HE TIN VA CAC UNG DUNG

4.1. DINH NGHITA HE TIN
Hé tin (Information System) dugc z. Pawlak dinh nghTa 1an dau tién trong [18].
Hé tin 12 mot bang thdng tin cua mot tdp déi tvgng u (Universe). Mbi d6i
tugng o e u duwoc dac treng béi tap thudc tinh A = 1A, A2,..., An|. Vidu xét hé tin
gdm 5 sinh vién:

Bang 4.1. Bang hé tin

Masv Hoten NS Que
o 1 An 86 Ha Noi
02 2 Binh 86 Ha Noi
og 3 Sinh 86 Ha Noi
oy 4 Phi 87 Hai Phong
o5 5 Qui 87 Hai Phong

Bang 4.1 cho ta biét thdng tin vé Hoten, nam sinh, qué quéan cda 5 sinh vién.
Trong bang nay ta cé u = |0], 02 03 04, 05|
Tap thudc tinh A = {Masv, Hoten, NS, Que |
Binh nghta 4.1 Hé tin
Hé tin 12 b bén thanh phdn s = (U, A. V, 0-

Trong dé:
*U = (0, 02...0m), m> 1, dugc goi la tap cac doi twgng, hay vi tru (Universe).
* A= (A], A2..An|, n > 11a tap cac thudc tinh, mdi thudc tinh a e A c6 mién

tri (Domain(a)) la Vg
*V = uV, lamién tri cua cac thudc tinh;
*Ham f: Ux A —»V théa man didu kién f(o, a) E Vaduoc goi Ia ham théng tin.
T dinh nghta ta nhan xét ring mot hé tin hoan toan dwgc xac dinh néu:
(1) Tap doi tuongu= |0, 02...0J, véim >1, xac dinh.
(2) Tap céac thudc tinh A = {A,. A2..,, A,|, n > 1, xac dinh.
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(3) Tap cac mién tri V = w V, xac dinh.
(4) Anh xa f: U x A —»V xac dinh va f(0,a) e Va
Luuy:
Doi khi G cho tién ta ¢d thé vist hétin s = (U, A). V6i V, fcoi nhu xac dinh.
Trong nhiéu tai liéu cac tac gia thwong viét a(o) = v thay cho f(o, a) = v.
Vida 4.1:
Chou = {o, 02 0,, 04, 05) tap cac doi tugng.
A = (Manv, NS, QUE, GTi.
Domain(Manv) = {nvl, nv2, nv3, nv4, nv5l|.
Domain(NS) ={50, 60,70, 80, 82, 83, 84).
Domain(QUE) = |HN, HT, HD, HB, LS)
Domain(GT) = (Nam, Nu).

\Y = (nvl, nv2, nv3, nv4, nv5, 50, 60. 70, 80, 82, 83, 84, HN, HT, HB, HD LS,
Nam, Nu}. Ham f cho trong bang 4.2:

Bang 4.2. Bang hé tin

Manv NS GT QUE
°1 nvl 50 Nu HN
02 nv2 70 Nu HN
o3 nv3 82 Nam HT
o4 nv4 83 Nam HT
og nvs 84 Nam HB

f(0|, Manv) = nvl, f(02, Manv) = nv2,
f(03 Manv) = nv3, f(0o4, Manv) = nv4, f(05 Manv) = nv5.
f(0[, NS) = 50, f(02, NS) = 70, f(0,, NS) = 82, f(04, NS) = 83, f(05, NS) = 84.
f(o,, GT) = Nu, f(02, GT) = Nu,
f(0:, GT) = Nam. f(04, GT) = Nam, f(0o5 GT) = Nam.
f(0,,QUE) = HN, f(02QUE) = HN,
f(0,QUE) = HT, f(04QUE) = HT,f(0oj, QUE) = HB.
TUr dinh nghTa hé tin ta dé dang suy ra cac b6 dé 4.1 va 4.2 sau day:
B6 dé 4.1
Moi hé tin S = (U, A) déu duoc biéu dién dudi dang bang:
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Bang 4.3. Bang lié tin tdng quat

A a2 A I~
0, ail a2 aj am
% al ai aj ah
‘m am  and am am

Moi bang dang bang 4.3 déu xac dinh hé tin S= (U, A, V, f)-

Véi U ={°. 02..., oml va A = |A|, A2 Am|; cac gia tri trén giao cla
dong Q voi cot Aj la gia tri cia ham thong tin ffOi.Aj) = ayy V la tap cac gia tri co
trong bang.

4.2. HE QUYET DiNH, HE KHAI THAC DU LIEU, QUAN HE R
4.2.1.Quan hé R trén tap thudc tinh A la mot Hé tin
Cho A = (A], A2,..., A,) latap thudc tinh.
R = {ti, tm}la quan hé trén A.
Trong chwong 2 ta da biét moi quan hé R déu c6 thé biéu dién dang bang:

Bang 4.4. Bang hé tin dang quan hé

Vay quan hé R trén A la mot Hé tin S= (U, A, V, f).

Trong d6 U =R = |t], t2,,. tml; A = (A,, A2..., Anl| la tap thudc tinh; V va f
cho trong bang.

B4 dé 4.2

Moi quan hé R trén A, v6i R = {t, t2...tj; khi dé6 S=(R. A, V. f) |ém6t hé
tin, voil("/,, AJ = t,.Aj
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Vidu cho quan hé r nhu sau:

r

Manv NS GT QUE
t. nvl 50 Nu HN
2 nv2 70 Nu HN
3 nv3 82 Nam HT
] nv4 83 Nam HT
5 nv5 84 Nam HB
Khi d6 ta c6 hé tin hoan toan xac dinh S = (U, A, V, f) véi U = {t,, t5),

A =|A|, A2 Aj, A4) = IManv, NS, GT, QUEI va mién gia tri cac thudc tinh V duoc
cho nhu trong bang.

Lwu y: Moi quan hé r trén A lubn biéu thi dvgc dang bang, nhwng c6 nhigu
bang khong phai la mot quan hé r trén A va vi vay c6 nhiéu hé tia khong phai la
quan hé. Vidu xét hé tin S = (U, A, V, f) va ham f dvoc xac dinh nhv sau:

Vidu 4.2:
HOTEN NS QUE
°¢ T. ANH 82 HN
02 T. ANH 82 HN
3 T. ANH 82 HN
og4 T.ANH 82 HN
o5 T. ANH 82 HN

Pay la hé tin ma cac doi twgng giong nhau (bat kha phan biét) trén tap thudc
tinh A.

Theo dinh nghTa quan hé r trén A nhirng bd gidng nhau trén toan bo tap thudc
tinh A phai dwgc coi 1a mot phdn tir clia quan hé. Vay hé tin trén chi dwgc biéu thj
bang quan hé r trén tap thudc tinh A = {HOTEN, NS, QUE i la quan hé chi 1 phan ti:

r

HOTEN NS QUE

T. ANH 82 HN
Luu y:

- Moi quan hé la mot hé tin. Lép cac quan hé IRI la 16p con thyc sy cua l6p
cac hé tin (S|.
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- Quan hé la mot hé tin nén moi khai niém, tinh chdt, két qua ding trong hé tin
déu c6 thé dung trong cac quan hé.

Lop cac hétin s

L6p cac quan hé R

Hinh 4.1. L&p cac hé till
Vidu 4.3:
HOTEN NS GT QUE
An 45 N Ha Noi
An 45 Nam Ha Noi
Binh 80 Nam Thai Nguyén
Bich 60 Nam Tuyén Quang
Ngoc 60 N Lang Son
Lan 82 N&#  Thanh Hoéa
Huwong 82 N Nghé An
Day la hé tin va la mot quan hé.
4.2.2. Hé quyét dinh la mot Hé tin
Pinh nghia 4.2 Hé quyét dinh
Hé quyét dinli 1a hé tin S= (U, A, V, f) vdi A=c u D trong d6 ¢ duoc goi la
tap thudc tinh diéu kién, D la tap thudc tinh quyét dinh va CriD = 0.
Vay hé quyét dinh lahés =cu,CuD, V, f).
Thong thuong tap thudc tinh quyét dinh va tap thudc tinh digu kién roi nhau,
thic lac n D =0 vagia tri cac tliudc tinh diéu kién quyét dinh gia tri thudc tinh
quyét dinh.

Vi du 4.4 cho biét diém thi 3 mén Toan (T), Ly (L). H6a (H) clda céc thi sinh
quyét dinh (d) thi sinh d6 dau hay trugt cudc thi:
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Vidu 4.4:

THISINH

SBD HOTEN T
1 A 4
2 B 6
3 C 2
4 E 8
5 F 9

L
5
9
3
8

9

H

10
9

d
Truot
bau
Truot
Pau
bau.
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Hé quyét dinh trong vi du 4.4 co: tap 5 d6i tvong U = {1, 2, 3, 4, 5); Tap thudc
tinh A = (HOTEN, T, L, H, d( véi tap thudc tinh diéu kién ¢ = {HOTEN, T, L, H|
va tap thudc tinh quyét dinh D = jd) c6 1thudc tinh.

Luuy:

- Trong hé quyét dinh théng thuong tap thudc tinh quyét dinh chira it thudc

tinh va mién tri cla cac thudc tinh quyét dinh chi c6 vai gia tri.

- Trong vi du 4.5 ta xét hé tin cac &ng vién thi ngudi dep c6 thudc tinh quyét
dinh (hoa hau) c6 hai gia tri 0 (trvgt) va 1 (hoa hau). Cac thudc tinh diéu kién nhu:
cao, nang, vong 1(V 1), vong2(V2), vong3(V3), thudc tinh quyét dinh D = (Hoa haul|.

Vidu 4.5:

THISINH_DEP

SBD

4.2.3. Hé khai thac d& liéu la mot Hé tin

1

2

3

4

5

17

175

1.55

1.50

Néng

55

55

58

55

50

Vi

85

88

88

70

60

V2

58

60

60

70

70

V3

88

90

88

70

70

Hoa hau

Binh nghta 4.3 Dinh nghta hé khai thac thong tin (hé khai thac di liéu)

Hé khai thac thong till (KTTT) lahétins = (U, AV, f)-

Trong d6 tap U = {o,, 02,..., oml duoc goi la tap cac hba don (hay tap cac

giao dich).
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Tap A = {i, i,,) dwoc goi la tap cac médt hang (hay tap cac muc).
Tapv= |0, 1).

Gia tri f(Oj, ik} = 1 cho ta biét hoa don g chira mat hang ik va f(o,, ik) = 0 néu
héa don G khdng chira mat hang ik

Vidu 4.6:
b i2BU B 7
ool 111 11 1
021 110 01 O
ool 101 00 O
041 000 1 0 O
051 000 00 O

Luu y: Cac hé tin nhu trong vi du 4.6 dugc goi la hé khai thac thong tin vi tir hé
théng nay ta cd thé khai thac dwgc cac théng tin nhuy mat hang i, ban tot nhat vi nd
xudt hién trong tat ca cac hoa don. Mat hang i7ban kém nhat vi né chi xudt hién mot
lan trong cac hoéa don.

Dinh nghta 4.4 D6 phd bién (hay do thwong xuyén) cla tap hang s

Cho hé khai thac di liéu (KTDL) = (O, I, V, f);s ¢ I

Do phd bién clia tdp mat hang s, ky hiéu sp(s) 1a ty s6 gitra s6 lan xudt hién
trong cac hda don cua tap s trén tdt ca cac héa don. Goi m la s6 cac héa don khi dé
ta c6: Sp(s) = (sdlan xudt hién cua s)/m.

Viduy xét dit liéu trong vi du 4.6 ta cé:

sp((i,]) = 5/5 = 1; sp({i2i,)) = 2/5;
sp((i,,i,i41)= 1/5; sp((i7])= 1/5.

Vay véi moi tdp hang s e 1thi 0 < sp(s) < 1vamoi s Ee(0,I] chia ho cac
tap con cua | thanh hai phan. Mot phdn gdm cac tap s ma sp(s) < E va phan kia gom
cac tap s ma sp(s) > E. Trong khai thac di liéu ho |s ¢ I: sp(s) > £ 1 dwoc goi la
céc tap ph6 bién véi ngudng E, goi tat 1a cac tap phd bién. Goi FS Ia ho céc tap s
ma sp(s) > £. Mot bai toan quan trong trong khai thac di¥ liéu la tim céc thuat toan
dé tinh FS.

Luuy:

Trong khai thac di liéu dé tim cac tap phd bién FS ngudi ta dung nguyén ly

Apriori nhu sau:
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- Néu s la tap phd bién v6i ngudng minsupp thi moi tdp con cla s 1a tap phd bién.

- NEu s khong la tdp ph6 bién téc sp(s) < minsupp thi moi tap cha cua s la tap
khéng phd bién.
binh nghfa 4.5.a Luat két hop

Chohé KTDL = (O, 1, V,f); X, Y ¢ L

Luat két hgp cta X va Y ky hiéu X -> Y la luat chi kha nang xudt hién cta Y
khi X xudt hién.

Trong khai thac di liéu kha ndang xudt hién cla Y khi X xuat hién dugc do
béng d tin cay cla luat.

Vidu néu ldy X = {i,, i2| va Y = X thi kha nang xudt hién cla Y khi X xudt
hién 12 100% va luat X — Y c6 dd tin cdy 100%. Nhu vay moi luat két hop c6 do
tin cdy CF(X -> ).

Pinh nghTa 4.5.b Binh nghta d0 tin cay cla luat két hop

Chohe KTDL= (O, I, V,f; X, Y £ I & XnY = ¢

Do tin cay cla luat X -> Y. ky hiéu CF(X -> Y) la dai lvong chi kha ndng
xudt hién cta Y khi X xuét hién. D9 tin cdy dwgc tinh theo cdng thic:

CF(X -> Y) =sp(X V Y)/sp(X).
Vidy Xét di liéu trong vi du 4.6 ta co:
CFR((i.i2] -> (i,1415)) = sp({iLi2i,i4i5))/sp({il.i2})
1/3. CF((i,}
sp(ji,i2l)/sp({i, 1) = (3/5)/(5/5) = 3/5

4.3. QUAN HE BAT KHA PHAN BIET TRONG HE TIN

Cho hétins = (U. A);t,t’e U; X ¢c A

Trong tap cac doi twgng u ta xét quan hé IND(X) ¢ u Xu dugc goi la quan lié
bat klia phan biét (INDiscernibility) hay quan lié giong nhau trén tap thudc tinh X.
Pinh nghia 4.6 Quan hé bdt kha phan biét (gidng nhau) trén tap thudc tinh X

Quan hé IND(X) C UxU dugc goi laquan hé batkliaplian biél (INDiscennbility)

trén tap thudc tinh X, néu hai doi twong batky t, t” € u thi (t, t”) 6 IND(X) khi va chi khi
f(t,a) - f(t\a) VaeX.

Luu y: Hai d6i twong t va t’ c6 thé gidng nhau trén tap ihudc tinh A, tic t
IND(A) t” khi t va t’ giong nhau trén moi thudc tinh a cia A va khi do6 ta néi tvat’
giéng nhau trén A.
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Vidu 4.7:

Cho hé tin nhu sau:
(a)
[0} EB cD
0, a, b, c, d,
QR 2 Q2dj
o, 12 33
04 12 33
05 12 44
06 23 32

Khi dé tap cac déi twong {03, 04, 05) giong nhau trén 1E. BI

Hodc trong hé tin

(b)

r HOTEN NS GT QUE
t, N.V.An 1980 N Hanoi
t2 N.Binh 1930 Nam Hanoi

t, Tran Minh 1960 Nam Hanam
t4 Tran Minh 1960 Nam  Hanam
Khi d6 r = (t], t2 t,, t4) hai doi tvong t| va t2giong nhau trén thudc tinh QUE,
hay (t|, t2) e IND(QUE). Hai do6i tuong t, va t4giong nhau trén toan bd tap thudc
tinh A, nhv vay t, va t4giéng nhau hay n6i cach khac t, va t4 bat kha phan biét trén
A, tirc (t,, t4) e IND(A).
BG6 dé 4.3
Cho hétins = (U, A, V,f). Xc A
Quan hé IND(X) la quan hé tuong dwong trén u
Khi d6 u/ IND(X) la phan hoach twong duong cla u, ky hiéu PART(X). Vay
phan hoach tvong duong PART(X) la: PART(X) = U/IND(X) = {[0]INDX: 0 E U]|;
[PliIND(X) la nhdm cac do6i twgng quan hé IND(X) véi o.
C3p u va PART(X) tao nén khong gian Pawlak: Apr(X) = (U, PART(X)).
Vidu 4.8:
Xét hé tin (a) trong vi du 4.7, v6i A= (E. B, c, D), u =)0|, 02 0,, 04, 05, 06).
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Ldy X ={E, B).

Khi d6 PART(X) = u/ IND(X) = (E,, E2 E,, E4)
1{o0,], |02), (Oj, 04,05}, K 1}.
Tic la phan hoach PART(X) c6 4 nhém:

E, = (o)l
E2= {02}
E, = {o0,, 04, 05]
E4= {o,}.
B6 dé 4.4

Cho hé tins = (U, A). X ¢ A, o0 £ u. Khi dé:
a. IND(X) = PI IND(x)

xeX
b. V&i moi tap thudc tinh X, Y ta cé: [0]|NDX) C [0]|NKY) <= IND(X) C IND(Y).
c. V&i moi tap thudc tinh X, Y néu X ¢ Y => IND(Y) C IND(X)
Chitng minh:

K&t ludn a Ia hién nhién vi hai ddi twgng o va 0’ giéng nhau trén tap thudc tinh
X khi va chi khi chiing giéng nhau trén tlrng thudc tinh Xclta X. Tuong tv b, ¢ cling
hién nhién.

Hoan toan béng truc quan ching ta c6 két luan sau:
BG d& 4.5
a. V&i moi tap thudc tinh X, Y cua u ta ludn cé:
IND(XuY)C IND(X) & IND(Xu Y) C IND(Y)
b. Cho r la quan hé trén A, hay cho hé tins = (r, A); X, Y ¢ A.
Khi d6 r thda man phu thugc ham X —» Y khi va chi khi IND(X) C IND(Y).

Sau day ta sé dinh ngha khdéng gian dwvong hay ving dwong cia tap doi twong
lién quan hai tap thudc tinh X, Y.

Cho hé tin's = (U, A, V, 0- X, Y ¢ A. Khi d6 PART(X) = U/IND(X),
PART(Y) = U/IND(Y) la cac phan hoach twong duong cua u.
4.4. VUNG DUONG

ChohétinS=(U. A, V,0; X,Yc A
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PART(X) = (p., p2....pKl;

PART(Y) = {9,,92.., q,| la cac phan hoach cda u.

bat Apr(X) = (U, PART(X))

Apr(Y) = (U, PART(Y)) la cac khdong gian Pawlak twong ng véi X va Y.

Pinh nghfa 4.7 Vung duong (hay khong gian dvong)

Vung duong (positive region) cla hai tap thugc tinh X va Y, ky hiéu la POS(X.Y)
la hgp cla cac nhém p thuéc PART(X) ma p dugc chra trong nhém g nao dé cla
PART(Y) hay POS(X,Y)=u |p € PART(X): 3 g e PART(Y)saochopcql.

Luuy:

Gia st PART(X) = p = (P|, p2..., pk), PART(Y) = Q ={q,, 92..., g, la cac
phan hoach cta u &ng véi X, Y.

- TUr dinh nghta ta dé dang suy ra ring POS(X.Y) = 1JqiP; tirc ving duong
=
POS(X.Y) la hgp cia cac xap xi dwdi cla cac qgi tng vdi phan hoach p.

- Vang duong trong u gan véi hai tap thudc tinh X, Y nén ddi khi thay cho ndi
vung duong cla hai tap thudc tinh X, Y ta néi vung dwvong cua X, VY.

Vidu 4.9:
Cho hé tins = (U, A, V, ) nhu sau:
u HB¢c D
00 a bcd
o9 a b g d,
oL a b c2 d2
04 a. bl c. dj
°5 a b c4 gj
Ci a2 b2c5 d5
07 ~2 b; c¢5 d5
08 a2 t2 c5 d5
0, % b, ¢5 d5
Khi dé néu lay X = {H, Bl vaY = {C, DI ta cé:
PART(X) = (p. P2 p. p4| = {{0L, 02 0,1, |04 05i, {06,070, 1, (Oy}}.
PART(Y) = |9., 92 q,, 94, 5. gfil
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Vay trong phan hoach PART(X) chi c6 hai nhém p, p4la cac tap con cla
nhém gq6trong PART(Y) nén:
POS(X.Y)=p, u p4={06,07,0») u (o, = |06, 070,,09].
Va tvong tu:
POS(Y,X) =q,uq2uqjuq4Vijgs
= (O]ju(o2lu(o,}ulo4}l;{o5) = {o, 020, 04, 05}

Luu y: POS(X.Y) hodc chira tron mdt s6 nhom clia PART(X) hodc khong chira
nhém nao cla PART(X). N6i cach khac néu POS(X.Y) da chlra mot phan tir nao dé
clia mdt nhém trong PART(X) thi POS(X.Y) phai chira hét cac phan t&r cia nhém do.
Vidu 4.10:

Xét quan hé r(A) trén tap thudc tinh A = (B, c, D).

V6irgom 8 phan tlrr= (t, t2t, t4,t516,t, tB.

r

D B ¢
1 0 2
1 1 3
3 1 3
3 1 2
3 1 3
4 1 5
4 2 5
4 3 5
Khi d6 ta co:

IND(D) chia r thanh 3 nhém va PART(D) = ||t],t2|, (t,t4t5), {t6t7,t]i}).
IND(B) chia r thanh 3 nhém va PART(B) = {{t,}, {t2t, t4ts, tfi), (t7.t,]).
IND(C) chia r thanh 3 nhém va PART(C) = I {t[,t4}, {t2t,t5}, (t6t7t«11
IND(BC) chia r thanh 6 nhém

va PART(BC) =( {t| I, (t2.t,, t5], |t4l, (t,|, [t7), (t8]).
IND(DC) chia r thanh 5 nhém

va PART(DC) = (|t] I, |t2}, {t,,t5), (t4),
Khi dé:
POS(D,B) = {t,.tj.t5}, day la nhém thir 2 cia PART (P
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POS(D,C) = |t6t71t8), day la nhom thi 3 cia PART(D).
POS(D,BC) = 9, khdng chiva bd nao clia bat ky nhém nao ctia PART(D).
POS(DC.BC) = {t], t2 t,, t5 t4} chira 4 nhém ciia PART(DC).
Ta thdy POS(D.B) C POS(DC.BC).
B6 dé 4.6
Cho hé tin S= (U, A); X, Y ,Z c A. Khi dé ta cé:
a. card(PART(X)) < card(PART(XY)) & card(PART(Y)) < card(PART(XY))
b. card(POS(X,Y)) < card(POS(XZ,YZ)
Chirng minh:
a. PART(X) = U/IND(X) = |][ND(X): t e v}
PART(XY) = U/IND(XY) = ([t]INDXY): t €U).
Ta nhan xét rdng moi cap t, t’ bat kha phan biét trén XY thi bat kha phan biét
trén X. Nhu vady moi nhém ciia PART(XY) la mdt nhém con ctia PART(X) va mdi

nhom [t]INKX¥clia PART(X) c6 chia it nhdat mot nhém con [t]INDRXY) cia PART(XY).
Nhu vay s6 nhém ctia PART(XY) nhigu hon hodc bang s6 nhém cla PART(X).

Téc card(PART(X)) < card(PART(XY)).

Twong tv ta c6 card(PART(Y)) < card(PART(XY))

b. Ldy t e POS(X,Y) khi d6 ta cé [t]]INDXY C MND(Y) <=> IND(X) ¢ DVDfY)
=> IND(XZ) g END(YZ) <=> [tJ(ND(xz2) C [JIND(Y2=>t e POS(XZ,YZ).

Vidu xét hé tin s = (U, A) trong bang sau:

Voiu = {1,2, 3,4, 5); A= |X, Y, X, QUE).

u X Y z QUE
1 a 82 N& HN
2 a 82 Ner HN
3 b 83 Nam HP
4 b 84 Nam HP
5 b 84 NG HP

Khi do:
PART(X) = {p,.p2l = {{1,2}, (3, 4, 511 PART(X) ¢6 2 nhém.
PART(XY)= (q.92q,1 = {{1,2), (3), (4, 5) |. PART(XY) ¢6 3 nhém.
Vay POS(X.Y) = {1,2}.
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PART(XZ) = 1(1,2}, {3},(4,5)1.
PART(YZ) = {(1,2), (3), (4), (5} 1.Vay POS(Xz,YZ)= (1,2,3}
BG dé 4.7

-Cho hétins = (r, A); X,Y cA

- Néu r théda man phu thuéc ham X —»Y thi mdi nhém P; trong PART(X) ndm
gon trong mdt nhdm gj nao d6 clia PART(Y).

Chiing minh:

Gia st p 1a mot nhéom thudc PART(X), nhu vay p gdm nhitng bd bang nhau
trong X va vi r théa man X —>Y nén cac bo dé ciing bang nhau trong Y. Vay céc bd
d6 cung ndm trong mdt nhdom q cia PART(Y).

BG dé 4.8
-Chohétins =(r, A); X ,YCA
- V&imoi cap X, Y coi POS(X,Y) la mdt quan hé con cla r. Khi d6 ta co:
X ->Y thda mén trong POS(X,Y)
Néi cach khac POS(X,Y) thda mén X —*Y.
Ching minh:

Gia sl c6 hai b0 t va t’cia POS(X,Y) ma t.x = t'.x thi hai bd dé thudc cung
mot nhém u ctua PART(X), theo dinh nghia cia POS(X,Y) thi c6 mdt nhém Vcla
PART(Y) chita u, do d6 tvat’thudc cing nhém Vva vi vay t.Y = t’.Y. Két qua dwoc
chrng minh.

BG dé 4.9

Cho hétins = (r, A); X, Y c A

Néu POS(X, Y)=r o rthdéaméin X >mY

Chirng minh suy tryc tiép tir dinh ngha va b6 dé 4.8.

B& dé 4.10

Cho r(U).

Véi moi X ,Y ,ZcU ta luén c6 POS(X, Y) C P(XZ,YZ).
Ching minh:

Giad st 6 POS(X,Y). Lay t lam dai dién ta c6 [t]INKX C [tJiNDY>

Ta phai chitng minh t e POS(XZ,YZ), tirc ta phai chirng minh [t]INco@) C [t],NX(Y2
hay theo b6 d& 4.4b ta phai chiing minh IND(XZ) ¢ IND(YZ).
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Ciing theo b8 dé 4.4 ta thdy IND(XZ) = IND(X) o IND(Z)

va IND(YZ) = IND(Y) n IND(Z).

Theo gia thiét ta c6 [t]INDX C [t],NDY) o IND(X) C IND(Y).

Vay IND(XZ) ¢ INDYZ). B8 d& dwvgc chirng minh.
B6 dé 4.11

Chorlaquan hétrén U; X, Y,zc u

Néu POS(X,Y) = r thi POS(Y,Z) ¢ POS(X, Z).
Chéng minh:

Ldy t e POS(Y, Z) => [t]INDYePART(Y) va [t]iNDQ e PART(Z) va tat nhién
Mindyi E Mindizc Mat khac MLPOS(X.Y) = rnén r théa man phu thuéc ham X —Y,
tirc IND(X) ¢ IND(Y).

Vay [tlIND(X) £ UIINDIiY) va Vi [t]IND(Y) Q [f]IND(Z) n~n [{]IND(X) £ [t][ND(2) nay
nghtalate POS(X, Z).

BG dé 4.12

Néu POS(X,Y) = r thi POS(Z.X) C POS(Z,Y) v6i moi X. Y,z Clu.
Chilng minh:

Tuong ty nhu chirng minh bd dé 4.11 14y t e POS(Z, X) va ldy t lam dai dién ta
c6 [tliND@ e [t]INOX va vi POS(X,Y) = r nén r théa man phu thudc ham X —»Y, tic
IND(X) ¢ IND(Y) => [t]INDX ¢ [t]INDY)=> [t]IND@ C [t]INDY)diéu nay tvong duong
véite POS(Z, Y).

Sau day ching ta sé xét khai niém vé phu thudc ham trong hé tin. Day la khai
niém ma rong cta khai niém phu thudgc ham trong chuong 2. Trong chuong 2 ta da
dinh nghTa r thda méan phu thuéc ham X —Y néu moi cdp t|, t2e r ma t|.x = t2x
thi t,.Y = t2Y. Bay gio ta ndi rong dieu kién t|, t2c6 thé bdng nhau trén X nhung
khong béng nhau trén Y. Khi dé ta ndi r théa man phu thuéc ham X —*Y & mic do
k nao d6 va ky hiéu X — »Y. T4t nhién k € [0,1]. Nhu vay dé xac dinh phu thudc
ham gitta X va Y trong quan hé r ta phai xac dinh do phu thudc k cta Y vao X.

Dé lam rd diéu nay ta xét khai niém phu thudc ham trong hé tin.

4.5. PHY THUOC HAM TRONG HE TIN
Chohétins=(U,A V,f);X,Yc A
Khi @6 ta c6 POS(X.Y) va dat k = card(POS(X.Y))/ card(U).
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Dinh nghta 4.8 Phy thudc ham trong Hé tin s

Vé&i moi cdp X, Y ¢ A

Tano6i Y phu thudc ham vao X (hodc X xac dinh phu thudc ham Y) mbc d6 k,
ky hiéu X ——>Y; Trong d6 k = card(POS(X,Y))/ card(U).
Luu y:

k = card(POS(X,Y))/card(U) la do phu thudc cta Y vao X.

Moi cdp X, Y ta lubn c6 X ——>Y véi k = card(POS(X,Y))/card(U)va0 < k < 1.

Khi k = 1thay cho viét X ——>Y ta chi viét X -> .
Binh nghta 4.9 B phu thufc

Gia tri k = card(POS(X,Y))/card(U) duoc goi la d6 phu thudc ctia Y vao X
Vidu 4.11:

Xét X va Y nhu trong vi du sau:

Cho hé tin s nhv sau:

u H Bc D

0)a bec d
02 a b g d
o a b ¢2d2
o4 a b G dj
0 a b c4 d4
°6 a2 b2c5 d5
07 32 b2c5 d.

0» a2 b2 &5 d5
09 a, b3c5 d5
Khi d6 néu ldy X = IH, Bl vaY = (c, D) ta c6:
PART(X) = |E,,E2 Ej,E4| = |(0l,020,1, |04, 05), |06, 07,0,), (Oy}}.
PART(Y) = (E,\\ EA E,’, E4, E5, Efi’l
=((o,l, (02], io,|, (o4l, |o5l, (06,07, 0,,09)]|.

Vay trong phan hoach PART(X) chi cé hai nhém E,, E4la cac tap con cla
nhom Efi’ trong PART(Y) nén:

POS(X.Y) = E, u E4={06,07, 0okl u (Oy}= (06 07, OB 09].
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ta c6:
k = card(POS(X,Y))/card(U) = 4/9, vay X —!£-» Y.
Luuy:
-Khi k= 1tacé X -> y. Baylaphu thuéc ham binh thuong.
- Khi k= 0, X va Y néi chungkhdng phu thudc hay d6 phu thudc cua Y vao X
1a0.
BG6 dé 4.13

V&i moi cdp s6 hitu ty k, k’ thudc doan [0,1], moi tap X, Y ¢ A, ta luén xay
dwng duoc cac quan hé R, s trén A sao cho:

X — > Y théa man R
X — > Y théa man s
X — > Y théamin R uS, véi 0 < k”< 1. Gia thiét cac mién trj cua cac

thudc tinh trong A khéng han ché.
Chilng minh:

D& chirtng minh bd dé 4.13 ta chi can xay dung cac quan hé R va s trén A (ng
v6i cdp do phu thudc k, k’ cua Y vao X.

Gid st k =m,/n|, k’=m2n2

Véim,, n,, m2 n2la nhitng s6' tv nhién, vam,< n, va m2< n2.

Khong mét tinh téng quat ta ludn c6 thé gia st ring m, <m2vam, > 1

Truée khi xdy dwng R va s ta can lvu y rdng, néu trong R ma mdi nhom cla
phan hoach PART(X) c6 nhigu hon 1hbd (cé it nhat hai bd bang nhau trén X) va mbi
nhom cla phan hoach PART(Y) chi ch*a ding 1 b0 (tdt ca cac bd déu khac nhau
trén Y tirng doi mot) thi POS(X.Y) = ().

T4at nhién trong nhitng trwvong hop nhu vay dé phu thudc cua Y vao X ludn
béng 0. Ttrc 1a k = card(POS(X,Y))/card(r) = 0.

Bay gi¢ ta xdy dung R va S:

Khi x&y dung cac quan hé R va s ta ludn coi X, Y la cdc nhém thudc tinh va
cac gia tri xi, y, cling la nhirng nhém gia tri. Ta sé xay dung quan hé R c6 n, phan tb.
quan hé s ¢6 n2phan t&r va ta c6 thé xay dung dé R va s khéng c6 phan tr chung.
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R S
Y X Y
X, y. ti X y'lL ot
y2 t2 X2 yijot
i ym ™ i y'm U,
X yml+ M *mi+ y m+H t'm
X ym ol xm  y’n2 ot
a y me+ t7

a y2 ot
V6i cac gia tri trén Y cia R va s trng d6i mot khac nhau, cac gia tri trén X
trong R tir X, dén xm trng d6i mot khac nhau. Céc gia tri trén X trong s tiv X| dén xn2
trng d6i mat khac nhau, tir X| dén xml trong R va s giéng nhau, a va Xkhéac cac X|,
x2..xm2va a * X.
Vi cach xay dung nhu vay khi d6 trong R ta co:
PART(X) =) (t]) uU)
PART(Y) = I{t) il I»{miH
M&i nhém cia phan hoach PART(Y) cé ding 1 bd.
Khi d6 POS(X.Y) = ) va k = card(POS(X,Y))/card(r) = m,/n,.
Trong s ta cé:
PART(X) = {{t’| { t m2} {tn+i,..tn2ii
PART(Y) = {{t’1}...[t'm2|, (t’nR+I),...|t"n2I).
M®&i nhém cuia phan hoach PART(Y) trong s c¢6 ding 1 bo.
Khi d6 POS(X.Y) = (t’.....t’m2) va k’ = card(POS(X,Y))/card(s) = m2n2
Trong R uS ta c6:
PART(X) = {{t|.t’ tmt |, It mi+ 1 tnel,
[ I»it ARl Y
CO m2- 11 nhém chira dang mot bo tr t’mli+ dén t’m2: (t’m+1).....[t 'm2l
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Cac nhoém khac clia PART(X) c6 it nhét la hai bd.
PART(Y) c6 n,+n2nhém, mdi nhém cé ding mot bo.
Khi d6 trong RU s ta 00:
POS(X,Y)= (t'mm....t"m2)
va K” = card(POS(X,Y))/card(RuS) = (m2-m,)/(n|+n2).
Ta dé dang thdy ring 0 < k” < 1
Vidu cho k = 3/5 va k’ = 4/7. Khi d6 ta xay dung R va S nhu sau:

R S
XY X Y
1 5 IS
2 6 t2 2 12 g
3 74, 3 13 ¢,
4 8 ¢4 5 14 4
4 9 t5 6 15 t5
6 16
6 17 7
Ru S
X Y
15 ¢
2 6
3 7 3
4 8
4 9 t5
11
2 12 t2
3 13 g
5 14
6 15 t5
6 16 ¢
6 17 7
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Khi d6 trong R rd rang:
R/IND(X) = {{t|}{t2},{t3}.{t4 t5) |
R/IND(Y) = {{11},{t23, {131, {t4}, (13}
POS(X,Y) = {t|, t2 t,}
k = 3/5.
Trong s c6:
S/IND(X) = (It,”},(t2),(t," }.{t4'1, 1V, t6\ t7"}t
SAND(Y) = ((t").(t2°},(t,").{t4 }{t5'}, [t7'3)
POS(X,Y) = (t|\t2t3 t4'}
k*=4/7.
TrongRuS:
(R w S)/IND(X) = {{t|, t| } {t2t2} {t3t3 }, {t4 t5} {t4 }, {t5,t6,t7
(R u S)/IND(Y)=({tI},(tI 1{23.{t2 3. {t.}.(t,, },(t4l, (t51.{t& t.{t5), (V I,t,")I
POS(X.Y) = (t4’1
K” = 1/12
BG6 dé 4.14
V&i moi cap s6 hitu ty khac 0, k = m,/n,, k’= irii/n, thuéc doan [0,1], moi tap
X, Yc A, taluon xdy dwng dugc cac quan hé R, s trén A sao cho:
X —f{—> Y théa man R
X — >Y théamaéns
X — > Y théa mdn R u s. V&i diéu kién cac mién tri cla cac thudc tinh
khong c6 han ché.
Ching minh:
PE chirng minh b dé ta sé xay dung cac quan hé R va S trén A Gng voi cap K,
k’ nhw da xay dung trong b6 d& 4.13. Cha y vi m, =m2nén ta c6 Rva S nhu sau:

r S
X Y X Y
X i t, X ooyt

X2 yi h 2 y\ t'
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yml tmi Mmloym Aml
A ymliH A n y meH ~AmeH
X oyt a oy, tme

V@i cac gia tri trén X,Y dwoc 18y nhu trong b6 dé 4.13.
Khi dé trong R ta co:
PART(X) = ) {t, tm 1,
PART(Y) = ((t]).....(tml], |tml+},...(U)}.
M&i nhém cda phan hoach PART(Y) c6 ding 1 bd.
Khi d6 POS(X.Y) = (t,,.. tm}vak = card(POS(X,Y))/card(R) = m,/n,.
Trong s ta c6:
PART(X) = {it’, {t'm2}, [t'm2H.....t"n2)), lvu y m2=m,.
PART(Y) = 1{t’jl...{t'n2I, {t'n2+),...{t'n2}).
Méi nhém cda phan hoach PART(Y) c6 ding 1bd.
Khi d6 POS(X,Y) = {t’.....t'm2}va k’ = card(POS(X,Y))/card(s) = m,/n2
Trong RuS taco:
PART(X) = I{tj,t 1 Itmit mi}, {tm+ | L t n2}1. Cac nhém
chtra it nhat 2 bo.
PART(Y) c6 n,+#n2nhém, mdi nhém c6 ding mot bd.
Khi d6 trong Ru s ta co:
POS(X,Y) = 0 va K”= Card(POS(X,Y))/ Card(RuS) = 0.
BG dé 4.15
V&i moi cap s6 hivu ty k, k’ thudc doan [0,1], moi tdp X, Y C u, ta ludn xay
dung dugc cac quan hé R, s trén A sao cho:
X ——» Y théa mén R
X — >Y théamans
X —b—>Y thda mdn R nS.
Chkng minh:
P& ching minh bd dé ta chi can xay dwng cac quan hé R va s trén A (ng voi
cdp do phu thudc k, k’ cua Y vao X.
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Giast k=m,/n,, k’=m2n2, m,< n, va m2< n2

Khong maét tinh téng quat ta ludn co6 thé gia st rang m, <m2vam, > 1

Trueéce khi xay deng R va S ta can lvu y va nhic lai ring, néu trong R ma mdi
nhém cua phan hoach PART(X) c6 nhiéu hon 1bo (c6 it nhat hai bo béng nhau trén
X) va moi nhom cla phan hoach PART(Y) chi chita diing 1 bd (tdt ca cac bd déu
khac nhau trén Y tirng doéi mot) thi POS(X,Y) = 0. Tat nhién trong nhiing trudng
hop nhu vay do phu thudc ctia Y vao X ludn béng 0. Ttc la:

k = card(POS(X,Y))/card(R) = 0.
Bay gi¢ ta xdy dung R va S:

R

X Y X Y

Xy ot X, y'l

0 y2 D X2 yi 2

Xm ymi tm, xmi o y’m m

X ymit i+l V= mm

X oy XN ym2 @ om
a y m2+ m2+l
a ymn t,2

V@i cac gia tri trén Y clia R tlrng d6i mot khac nhau, cac gia tri trén X trong R
tlr X| dén xm trng ddi mot khac nhau.

Céc gia tri trén X trong s tir X dén xn2tlrng doi mot khac nhau, tir X dén xm|
trong Rvas giong nhau, a va X khac cac X|, x2,..., xn2.

Céc gia tri trén Y trong S tirng ddi mot khac nhau vay’l=yhy’2=y2..y’ni= ym-
V@i cach xay dwng nhu vay khi dé:
Trong R lo c6:

PART(X) = {(t, I  [tml). (tml+...U |

PART(Y)= ({1,1  (tml), (tmi+l],...(tnll).

M&i nhém ctia phan hoach PART(Y) c6 dung 1 ho.

Khi d6 POS(X.Y) = (t....tml) va k = card(POS(X,Y))/card(R) = m,/n,.
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Trong s ta c6:
PART(X) = ((’,)...(t'm2), {rm2t ,t’.21)
PART(Y) = {{t’I (t'n2,),...(t"n2)|.
M&i nhém cua phan hoach PART(Y) c6 ding 1 bd.
Khi d6 POS(X.Y) = {t’ t'm2) va k’ = card(POS(X,Y))/card(S) = m2n2

TrongR n S:
X Y
Xy, t,
X2 y2 t2
xm oymi i
PART(X) = 11 t] {t mi)cé m, nhém, mdi nhém chira dang 1 bd.

PART(Y) = PART(X).
Khi d6 trong RnS ta co:
POS(X,Y)= {ti, t2...trril} vak” = card(POS(X,Y))/card(Rn S) = m,/ni| = 1L
BG dé 4.16

V&i moi cdp s6 hitu ty khac 0, k = mi/n,, k'= m,/n2thudc doan [0,1], moi tap
X, Y C u, ta luén xay dung dwgc cac quan hé R, s trén A sao cho:

X — >Y théaméan R

X — >Ythéamans

X — + Y théa mdn RnS.
Chirng minh:

DE chirng minh b dé ta sé xay dung cac quan hé R va s trén A (ng voi cap k.
k’ nhu da xay dyng trong b6 dé 4.13. ChG y vim, = m, nén ta c6 R va s nhv sau:

R S
X Y X Y
X, Y, X] yi t’

2 y2 X2 y% t’
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Xml ymi Xm y'nl tm
X Y+ tml H d yneH tned
Xy, a y.2 t,2

VGi cac gia tri trén X,Y dugc ldy nhu trong b6 dé 4.13.
Khi dé trong R ta cé:
PART(X)=)(t,jtm), (tm+,....tnll}
PART(Y)= {{.t,{tm], {tml+),...(t.1}).
M&i nhédm cida phan hoach PART(Y) c6 ding 1 bd.
Khi d6 POS(X,Y) = {t...... I va k = card(POS(X,Y))/card(R) = m,/n,.
Trong s raco:
PART(X) = ((t’| { t ’ra2l, {t'n®4,...,t'n2}} lvuym 2= m,.
PART(Y) = {|t’| }..{t'm2|, (U'n@H},...itn2l|.
M®&i nhom cla phan hoach PART(Y) ¢6 dang 1 bé.
Khi d6 POS(X.Y) = {t’ t’m2}va k’ = card(POS(X,Y))/card(S) = m2n2
Trong R ri S:
PART(X) = {(tj,t 1} {tm,t mil, itm t n/} {tnm tn2)}
Céac nhém chia it nhat 2 bo.
PART(Y) c6 n,+n2nhém, mdi nhém cé dang mot bo.
Khi @6 trong RN S ta CO:
POS(X,Y) =0 vaK”=card(POS(X,Y))/card(RnS) = 0.
BG d& 4.17
Néu X — thi x z — YZ voik < k’vaX, Y, ZE A
Chng minh:
Theo bo dé 4.6 ta co:
card(POS(X.Y)) < card(POS(XZ,YZ2))

card(POS(X,Y))< card(POS(XZ,YZ)):
card(r) card(r)

ki!
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B6 dé 4.18
Néu X->Y vda Y—F*Z thi X = »z véi k<k'

Chlng minh:
Vi X -» Y nén IND(X) C IND(Y), diéu nay c6 nghia la méi nhém cua PART(X)
ndm gon trong mot nhém ctia PAKT(Y), tirc 1a POS(X,Y) =r.Theo bd dé 4.11 ta co:

card(POS(Y,Z)) card(POS(X,2)) _k

card(r) card(r)
BG6 dé 4.19
Néu X— >Y vaY->z thh X— véi k<k’
Chlng minh:

Ta sé chitng minh POS(X,Y) C POS(X,Z)
fdy t G P(X,Y) => [t]]INDX) c; [t]ND(Y)
yiY ->z => [t]jNDY) C [t]jNDZ) => [{]iND(X) = [{IND(Z) => i G POS(X,Z).
Vay k = card(POS(X,Y))/ card(r) < card(POS(X,Z))/card(r) =k’
BG dé 4.20
Néu X —~->YZ thi X—~"->Y va X—"-»Zvéi k<k'k\
Chéng minh:
Vi vai tro cla Y va z nhu nhau nén ta chi can chrng minh cho Y. Tic ta phai
chltng minh:
K = card(POS(X,Y Z))/card(r) < card(POS(X,Y))/card(r) = k’
*» POS(X,YZ)c POS(X,Y)
Ldy te POS(X,YZ) taco: [t]IND C [t]INX(YD vi IND(Y Z) la quan hé con cua
IND(Y) nén [(iND(YZ)  [t] INDY) Ulind(X) ~ t]iND(Y) = t e POS(X,Y) (dpcm)

4.6. DINH NGHTA PHU THUOC HAM THEO IND(X), IND(Y)

Cho quan hé R trén tap thudc tinh A = {A,, A2...A,); X, Y < A.
Binh nghfa 4.7 Phu thu6éc ham trong R

Ta no6i X xac dinh phu thudc ham Y (Y phu thuéc ham vao X) trong R. ky hiéu
X-» Y néu IND(X) C IND(Y).

Khi d6 ta cling n6i R thda man phu thudc ham X —»Y.
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Ching ta dé dang chirtng minh réng dinh nghia 4.7 va dinh nghia 2.14 trong
chuong 2 vé phu thudc ham trong mot quan hé R 1a tvong duong. DE chirtng minh
digu nay ta nhic lai dinh nghta 2.14 trong chucmg 2:

Pinh nghta 2.14 trong chwong 2 néi réng:

Ta no6i X xac dinh phu thudc ham Y, ky hiéu X — Y trong R néu véi moi t va
t’ cla R mat, t’ bdng nhau trén tap X thi chdng ciing béng nhau trén tap Y, tic la
Vt,t’e Rnéut X =t\ Xthit Y=t\Y.
Pinh ly 4.1

Hai dinh nghta 4.7 va 2.14 la tvong dwong. Tkc tir dinh nghTa nay suy ra dinh
nghTa kia va nguoc lai.
Chirng minh:

Cho quan hé R trén tap thudc tinh A, viét R(A)

+ Binh nghia 2.14 =>Dbinh nghia 4.7

Tac6 R thoa man phu thuéc ham X —»Y theo Binh nghfa 2.14 nghfa la moi t,
t’claR néut.x =t’.x thitY =t\Y =>néutIND(X) t  thit IND(Y)t".

Vay IND(X) C IND(Y) va khi d6 R théa mén phu thudc ham X —*Y theo dinh
nghia 4.7.

+ Dinh nglifa 4.7 => Dinh nghia 2.14

Ta cé R théa médn X — Y theo dinh nghfa 4.7 tirc 1a IND(X) C IND(Y).

Ldy t, t’ thudc R va gia s t.x =t’.x ta phai chtng minh t.Y =t".Y

Vit.x =t".x nén t IND(X) t’

vavi IND(X) C IND(Y) nén t IND(Y) t’=>t.Y =t’.Y. B6 d& dwoc chirtng minh.

4.7. RUTGON HE TIN

Cho hé tins = (U. A, V, f); u lavi tru, A latap thudc tinh.

Khi d6 PART(A) = (E|, E2...EK|.

Sau day ta s& xét qua trinh rat gon tap thudc tinh A bang cach bé khéi A nhitng
thugc tinh tlira. Thudc tinh B e A dwgc goi la thira néu bé B khéi A khong lam thay
d6i phan hoach PART(A). NGi cach khac thudc tinhB dugc goi Ia tlira trong A néu
PART(A) = PART(A-B) = (E|, E,.....EK|.

Thuyc hién 13p qua trinh loai bd cac thudc tinh thlra clla A ta sé nhan duogc tap
t6i thiéu k ma PART (k) = PART(A). Tap k nhu vay dwoc goi 1a mot rat gon (reduct)
clia A.
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Vidu 4.12:
Cho hé tins = (U. A, V, 0; A = (Massv, Hotenl; U = {0j, 02 o,, 04) vGi ham
thdng tin nhv trong bang sau:
u Masv  Hoten
0. Svi Khang
) Sv2 Khang
01 Sv3 Thinh
o4 Sva Vuong
Khi d6 ta co:
PART(A) = (E|.E2 E3 E,) = {{0.} (02), (0.I, (04)]
va dé dang thady réng thudc tinh Hoten la thira trong A
vi PART(A) = PART(A - Hoten) = {Ej, E2 Ej, E4}. Nhuv vay khai niém thira
cta mot thudc tinh B & day ta xét theo quan diém phan loai tap d6i tvgng u theo
nhitng thdng tin trong tap thudc tinh A.
Binh nghta 4.10 Rt gon hé tin
Cho hé tin s = (U, A). Khi d6 ta c6 PART(A) = (E|, E2..., EK}
Tap thudc tinh reduct ¢ A dwoc goi la rat gon cta A (doi khi ta con goi la lGi
gon cua hé till S) néu reduct la tap t6i thifu ma PART(reduct) = PART(A).
Noi cach khac reduct ¢ A dugc goi la rat gon clia A néu:
(1) PART(A) = PART(reduct).
(2) reduct t6i thiéu
Luuy:
reduct t6i thiéu theo nghfa néu bot khoi reduct mot thudc tinh thi
PART (reduct) * PART(A). Reduct la tap bé nhat c6 thé khong lam thay déi phan
hoach trén u.
Vidu 4.13:
Xét vi du 4.9 thi reduct cha hé tin 1a Masv. Vi Masv chi ¢6 1thudc tinh nén toi
thiéu va tat nhién PART(Masv) = PART(A).
Vidu 4.14:
Xét hé tin s = (U, A); véi u = R = {ti, t2 t,, t4 t5 tfi, t7) la quan hé trén
A=1Q,B,C, D, E H, I.J L, M, N} va ham théng tin duoc cho trong bang sau:
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R

Q B
1 01
t2 00
t, 1 2
% 4 4
t5 1 3
Kk 25
h 2 6

Khi d6 ta c6 cac reduct cta hé tin la:
reduct, = B; reduct2= C; reduct, = H; reduct4=I; reducti = J;
reduct6= L; Reduct7= M; reductg = QD;
reduct, = QE; reductu, = DE; reducti! = NQ;...

Pinh Iy 4.2

o W A~ O N O

5

A w01, O W

2

a B~ OO N W W om

2

= 0 N N WS

0o O o B w N

7

o N oD W e«

8

w N oo o o b~ N

- O w Z

A~ o ©

- w & >

~ © O u
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Cho hé tin dang quan hé s = (r, A) khi d6 reduct ¢ A la mot rat gon cua A khi

va chi khi reduct 1a khoa (t6i thiéu) ctia quan hé r.

Chiéng minh:

a.Ta ching minh mét reduct la mot khéa.

Gidsur = |t

nén khong cé hai phan tlr ctia r gibng nhau trén toan bd A, ndi cach khac t, A * tj.A
V ikhac j. Tc 1a PART(A) = {{t]), (u),..., {tm}}; m&i nhom 1a mot phan t& char. Vi
k 1a rat gon clia A nén k la tap t6i thiéu gilr nguyén phan hoach cda r, nghia la k 1a tap
toi thieu cia A ma tj.k * tj.k. Vay k lakhéacuar.

b.  Ta chtrng minli kliéa k clGa r la mt rGt gon cla A.

Vi k la khéa chia r nén k la tap t6i thiéu ma t|.k*tj.k nén k la tip t6i thiu ma
tm}} = r/IND(A). Vay k la mot rat gon cua A.

MIND(K) = {|tj), {t2

tm|; k ¢: A lamotrat gon cda A. Vi s la hé tin dang quan hé

TU dinh ly 4.2 ta c6 thuat todn tim mot rat gon, tat cad cac rdat gon cla hé tin

S = (U, A) nhu sau:

Thuat todn 4.1 Tim céc rat gon cda hé tin s = (U, A)

a. Trwong hop S 1a hé tin dang quan hé, cac d6i twong trng doi mot khac
trén A, khi d6 thuat toan tim mot rGt gon, tim tat ca cac rat gon dwgc tién hanh nhu

nhau
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cac thuat toan tim khoéa dwa vao ma tran bang nhau E, ma tran khac nhau D d& xét
trong quan hér.

b. Trudong hop s la hé tin dang khéng phai quan hé; téc cé cac déi tugng gidng
nhau trén tap thudc tinh A. Khi d6 thyc hién hai butc:

Budc 1: Trong mdi nhom d6i twong giéng nhau trén A chon ra mot dai dién

Budc 2: Goi r la tap cac dai dién nhu vay va thuc hién nhv trong phan a cla
thuat toan 4.1.

Vidu 4.15:
Cho hé tin dang quan hé nhu sau:

R
H Bc D
1112
12
13
2

w W N NN

3

3

2 2
2 3 3
3 3 3
12 13

Vay R = jt|, t2 t,, t4, t5 16, t7) = u la tap d6i tuong, khong cd hai déi tvong
giéng nhau tréen A = IE B, C, D).

Tim mot rat gon béng thuat toan tim khoéa 2.3. Tim tdt ca cac rdt gon bang
thuét toan 2.4.

a.Dung thuattoan 2.3 tim mol rGt gon cla A:
- Tinh nita trén cGama tran béng nhau E
HD HD D & o HC
HCD BD ¢ ¢ HB
D BC BC H
H ¢ B
BCD D
D
- Ho céac tap cuc dai cua ElaM = (HCD, BCD, HB1
-batk = HBCD
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- Léan lwgt thr loai bd cac thudc tinh trong k:

+ Th loai H tap con lai BCD la tap con clia mot tap trong M nén H khdng bo
dwoc va k = HBCD.

+ Thir bd B tap con lai HCD la tap con cua tap trong M nén B khong bo dugc
vak = ABCD.

+ Tht loai ¢ tap con lai ABD khong la tap con cua tap nao trong M nén
k = HBD.

+ Thi loai D tap con lai HB la tap con cua mdt tap trong M nén D khong loai
dugc va k = HBD la mot rat gon cda A.

b. Dung thuat todn 2.4 dé’tim tat ca cac rat gon cla A:

- Tinh ntra trén cGia ma tran khac nhau D

BC BC HBC HBCD HBCD BD
B HC HBD HBD CD
HBC HD HD BCD

BCD HBCD HCD

H HBC

HBC

-batf= A(vdj varitgon ta dugcf=B A H a(Cv D)= HBC v HBD.
Trong d6 HA B A ¢ viét thanh HBC.
- Vay A c6 hai rat gon la reduct, = HBC; reductj = HBD.

Vidu 4.16:
Cho hé tin dang khdng phai quan hé (cé cac déi tvgng gidong nhau trén A) nhu sau:

HBc D
001112
w1l 23 2

13 3 2
42 2 2 2
52 3 3 3
B3 3 3 3
712 1 3
o1 2 1 3
091 2 1 3
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Vay u = {o,, 02 0, 04, 05, 06, 07, 0a, 0,} la tap cac ddi tvong; A = |H, B, c, DI
la tap cac thudc tinh, cé ba ddi twong |07, 08 0,} gidng nhau trén A = |H. B, ¢, DI.

Chlng ta can lvu y rang trong phan hoach PART(A) = U/IND(A) = ||0[},
(02J, {03}, |04}, {05], |06|, (07, O» 0,)} cac dbi twogng gidng nhau trén A thudc
cung mot nhém.

Theo thuat toan 4.1.b ta chon trong nhém cac ddi twong (07, Gii, 091 giong nhau
trén u, doi tugng ov lam dai dién. Khi dé xét hé tin dang quan hé s = (r, U);
vei r = {0], 02, Oj, 04, 05, ofi, 07I.

Tiép tuc dung cac thuat toan 2.3 ta dwgc mot rat gon la HBD; Dung thuat toan
2.4 ta dwgc hai rat gon la HBC va HBD.

Luuy:
Viéc rat gon cac thudc tinh c6 thé thuc hién trén mot tap thudc tinh X bét ky.

Khi d6 thudc tinh Xcla X duoc goi la thira trong X néu U/IND(X) = U/IND(X-X).

4.8. TAP THO TRONG HE TIN

Chohétins = (U, A); X cA

Pat p = U/IND(X) = {p,, p2....pk) la phan hoach cac déi tvgng gidng nhau trén
tap thudc tinh X

Khi d6 ho cac tap r6 RO = {(> Pi.....Pk, up,, U}

Ho céc tap tho THO = 2U- RO la cac tap thoé (ng véi p.
Vidu 4.17:

Cho hé tin nhu trong vi du 4.16 va xét X = (H, B}.

Xét xem tdp Q = (0], 02, 03) thd hay rd &ng véi phan hoach PART(X).

Ta c6 hai cach dé” xét tap Q = |0|, 02, 0,1 thd hay ré Gng véi phan hoach
PART(X)

Cach 1: Liét ké hét cac tap rd ¥ng voi phan hoach PART(X) rdi xét xem
n =10j,020,1co latap rd khong, néu khdng no la tap tho.

Ta co:

PART(X) = {{0,1, {o2070#0,1, (0,), {04}, (05), K Il
= {p.-p2 p..p4 p5 pfil =p
RO = {0. .. up,u!
= (<> |o,(. (02 07, 08 09}, |0j}, {o4), (05|, {06), ({o,, 02 07, O» O»),

0|, 0,1, {0|, o4}, {0/,0,], |0],061, fo2, 07, 08 09, 0,1, {02 07, 0*. 0904}, (02, o,, Oy,
ogosi. i°2. 07,08, 0, 06}, {0,,04l, (0,05l. (0,061, (04, 05}, {0406}. |05, 06),..., U).
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Ta dé dang thdy rang trong RO khdong c6 tapQ = (0], 02 0,1 vi tap
n = lo,, 02 0, | khdng thé biéu thi qua hop cac tap trong PART(X).
Vay Q = (6,, 02 0, I 1a tap tho.
Céch 2: Tinh xap xi trén du¢i cia Q= (0], 02, 0,1 va so sanh chling véi nhau.
—{0| 2 o0,, 07,0s, Qul va Q p= {01l Oil.
Vay n= {0],02,0,) lathd tng véi PART(X) vi xap xi trén khac xdp xi duoi.

4.9. CAC BAI TOAN NG DUNG CUA HE TIN

4.9.1. St dung luat két hgp deé tim qui luat nhirngsinhvién & khuvyc nao

thi kha ndng dau dai hoc la cao nhéat

Cho hé quyét dinh s = (U, A u d); u = {0], 02...oml lacac ¢ng vién thi dai
hoc; A = (T, L, H, kvl, kv2, kv3) la tap thudc tinh gom cac thudc tinh diém toan
(T), diém Iy (L), diém hoa (H), thudc cac khu vuc 1, 2, 3 (kvl, kv2, kv3), thudc tinh
d la thugc tinh quyét dinh. Néu d = I thi &ng vién la dau, d = 0 (ng vién khdng dau.
Xét bang két qua cua m sinh vién thi dai hoc:

Bang Diem: Két qua thi dai hoc

T L H kvl kv2 kv3 d
o1 7 5 5 0 1 0 0
o9 8 9 9 1 0 0 1
om 7 7 7 0 0 1 1

Cha y rdng méi ng vién chi c6 thé thudc mot khu vuc trong ba khu vuec.
Trong cdt khu vec mot ta ghi 1 néu Ung vién thudc khu vuc mot, ngugc lai ghi
khdéng. Tuong ty cho cac khu vuc hai, ba.

Bay gio xét hé khai thac di¥ liéu trén céac thudc tinh kvl, kv2, kv3, d:

Bang D: Két qua thi dai hoc cua khu vyc

kvi kv2 kv3 d
°] 0 1 0 0
02 1 0 0 1
m 0 0 1 1

Khi d6 kha ndng dau dai hoc cua cac khu vuc dwgc tinh dya vao do tin cdy cua
cac luat két hop:

CF(kvl -> d); CF(kv2 -> d); CF(kv3 -> d)
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4.9.2. St dung luat két hgp dé tim qui luat nhitng moi trwong sdng thé nao

thi kha nang s6ng tho cltia con nguoi la cao

Cho hé tin tir cudc diéu tra vé mai trvong va tudi tho clia con ngudi tvong ng.
T hé tin nay ta c6 thé dung luat két hop dé tim dd phu thudc ca tudi tho vao moi
truong song.

Gia st ta c6 hé tin s = (U, A); u = {o,, 02..., oml la tap cac Gng vién duoc
khdo sat.

A= (K, Q N, M, T, tho} gém cac thudc tinh K - mdi trwdng khong khi;
Q - quyén con nguoi; N - nén vdn héa; M - mirc séng, T - tinh than, tho la tudi tho.

Bang DT: Két qua diéu tra

K Q N M T tho
o1 16t binh dang cao 0 1 0
°2 0 0 cao cao 0 1
tot 0 0 0 0 1

M®i thudc tinh cha A chi c6 hai gia tri 1a t6t khong t6t hay cao khong cao, binh
dang khéng binh dang.

Trong c6t tho ta ghi la 1 néu ddi twong quan sat tho cao, nguoc lai ghi 0.

Ta dwa bang diéu tra v& hé khai thac di¥ liéu (Bang DT: Hé khai thac di liéu):

M®i thudc tinh digu kién c6 hai gia tri 0 va 1: K la khéng khi c6 gia tri 1 néu
moi trvong khdng khi tdt, ngugc lai cé gia tri 0. Q cé gia tri 1 néu con nguoi cod
quyén binh déng, nguoc lai c6 gia tri O...

Bang DT: Hé khai thac di liéu

K Q N M T tho
0, 1 1 1 0 1 0
) 0 0 1 1 0 1
m 1 0 0 0 0 1

Bang la hé khai thac di liéu ta c6 thé ding d6 tin cdy CF(s — tho) dé tinh do
phu thudc cla tudi tho vao mai treong s; s 1a tap con cla A.
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CAU HOI VA BAI TAP CHUONG 4

4.1 Cho hé khai thac di liéu nhw sau:
BOng_BT4.1: Hé khai tliac d{ liéu

1 h 3 i4 5

g 1 1 1 0 1
» 1 0 1 1 1
03 1 1 1 1 0
o 1 1 0 1 1
05 1 1 1 1 0
a1 1 1 0 0
07 1 1 0 0 0
o8 1 0 0 0 0

Bats = {i|, ij), S’ = (i4 i5§ X= |02 G, 04)

a. Tinh do tin cay CF(S —S").

b. Tinh k trong s ——>S’.

c. So sdnh do tin cady CF(S ->S’) va ddo phu thudck trongs——»S’ Hai gia

tri nay c6 bét budc béng nhau khong vi sao?

d. Xét xem X la thé hay ré ¥ng véi PART(S). Liét ké tat ca tap rd Gng voi

PART(S).

e. Xét xem X la tho hay rd &ng véi PART(S’). Liét ké tat ca tap ro (ng Vi

PART(S).

4.2 Trong quan hé va luge d6 quan hé ta cé hé tién d& Armstrong. Trong hétin ta c6
hé tién dé Armstrong khong? céac tinh chét cta Armstrong c6 dangchophu
thudc ham trong hé tin khong?

4.3 Tim céac rGt gon cla hé tin trong bai 4.1

4.4 Cho hé tin s = (U, A, V, f). Nhan cta hé tin s, ky hiéu Core(S) la giaocua cac
rat gon cta S: Core(S) = n reduct.

a. Cho vidu hé tins = (U, A, V, f) dé Core(S) = ¢
b. Cho vidu hé tins = (U, A, V, f) dé Core(S) * 0

¢. Cho hé tin nhu bdng_BT4.4: Tinh céac rit gon cla s
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d. Tinh Core(S)

e. Tinh PART(CD), PART(DE)

f. Liét ké cac tap rd rng v&i cac phan hoach PART(CD), PART(DE).
g. Tinh do phu thudc k trong cac phu thuéc ham sau:

CD —i-» DE; B —i-> H; B —*-» DE; D —!i-y E;H -i-> D

Bang_BT4.4

B c D E H
op 1 1 1 0 8
o 2 0 1 1 7
03 3 1 2 1 6
oq 4 1 0 1 5
0S 5 2 1 2 4
G 6 1 3 0 3
07 7 2 2 0 2
g 8 0 0 0 1

4.5 Cho hé tin nhu trong bang Bang_BT4.4 cua bai 4.4. Hay tim cac rGt gon cda

hé tin.
4.6 Cho bang két qua thi dai hoc cla cac sinh vién nhu sau:

Bdng BT4.6: Bang diém két qua thi dai lioc

T L H kvl kv2 kv3 d
ol 7 5 5 0 1 0 0
02 8 9 9 1 0 0 1
03 8 8 8 1 0 0 1
04 7 7 7 1 0 0 1
05 3 4 5 0 0 1 0
06 2 5 5 0 1 0 0
07 7 7 7 0 0 1 1
o7 3 4 6 0 0 1 0

a. Tinh xem kha nang dau dai hoc cla khu vuc nao cao nhat?
b. Néu qui dinh loai gidi la (T+L+H)/3 > 8;

Kha la (T+L+H)/3 > 7 va (T+L+H)/3 < 8

Trung binh la (T+L+H)/3 > 5va (T+L+H)/3 <7

Kém la (T+L+H)/3 < 5.

Hay tinh cac kha ning dau dai hoc cua tirng loai hoc lvc, dva vao bang diém trén.
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4.7 Cho hé quyét dinh S = (U, A ud) nhu trong Bang_Diem bai 4.6. Hay thuc hién
cac yéu cau sau:

a. Tinh k trong phu thuéc ham T ——» d

b. Tinh k trong phu thuéc ham |T. L, H) ——>d
4.8 Cho hé KTDL = (O, I, V, f).

Chéng minh rdng néu s va s’ 1a nhitng tap phé bién this n s’, s\ s’ la nhitng
tap pho bién.
4.9 Cho he KTDL = (O, 1, V, f).

Ching minh réng ho cac tap phé bién FS voi ngudng minsupp la mot gian giao
trong I.
4.10 Cho hé tin S = (U, A); X,Y ¢ A

Ta dinh nghTa phu thuéc ham trong hé tin nhu sau:

X -> Y néu IND(X) s IND(Y).

Ching minh rang cac phu thudgc ham trong hé tin théa man 3 tinh chét cta hé

tién dé Armstrong.
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[iE*u -> [0 1] Ham thudc tho cla tap X ¢ng v6i phan hoach E

s=(U AV, Hé tin

S = (U, A) Hé tin ma tap gia tri thudc tinh V va ham théng tin fda xac dinh.
IND(X) Quan hé bat kha phéan biét trén tap thudc tinh X

CF(X —=>Y) Do tin cay caa luat két hop X — Y

X kK )Y Y phu thugc ham vao X voi d¢ phu thudc k

PTH Phu thudc ham
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