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MOT 6 cAl TIEN TRONG QUA TRINH XAY DUNG PHU T6I TIEU

NGUYBN XUAN HAO

Abstract, The problem of finding the minimal cover plays an Important role In the design of a
relational database, In this paper, some amellorations are proposed for reducing the complexity of the
algorithm for finding a minimal cover.

1. PAT VAN DB

Gid st S = (R, S), R 12 mt lwge dd quan h§ cb thp thude tinh 1a N = {A;, 43,..., 4s},
F={fi1i=1,..,m) 1A t§p chc phy thufc ham. Ta gid st f; = X; — ¥; véi X;,¥; € 0. Khi ckn
chird f,takihiju f=X =Y 1A fX = fY,

Kf higu It 1a t8p t&t cd cdc phy thudc him dwge suy dién tir F' theo cdc tién d8 cda Armstrong.

D& don gidn, ta k{ hifu XUY 1A XY, véi X, Y 1A céc thp hop, k€ cd khi chdng chi gdm 1
phlin t,

Lign quan dén cdc phy thudc him 1A cdc bai todn tim bao déng, bai todn thanh vién, bai todn
tim phd t8i thidu, bai todn tim khéa v t§p céc khéa, Bai todn tim bao déng cé tdi trong 1én nhét,
vl cdc bdi todn sau dé déu vng dung két qud cla né.

Sau diy 1A nhitng két qud d& bift s& dwge ding trong bai bdo ndy.

a, Bao déng

Dinh nghia. Gid st X C (). Bao déng cda X d8i véi tp cde phy thude ham F, ki hifu 1A
Xi: Xf ={A€n|(X — A) € F*}, Khi khdng cin chi r& F, c6 thd vidt 1a X+,

Beeri vd Bernstein d& néu ra thufit todn véi th¥i gian tuyén tfnh véi vige st dung céc cfu trdc
dit ligu thich hgp dé tim X*. Thu§t todn dwéi diy tuy cé 4§ phirc tap cao hon nhung khé tryc
quan khi tfnh bao déng.

1) X8y dyng ddy X, X(*), .., nhu sau:

X0 = x,
x0+1) = x(‘lU( U 1.3,
JGF
rxgx(n
2) Tir két qud trén ta dwge diy:
XOcxec..cx®Wcgc...cn.
Do 01 1 t4p hitu han nén tBn tai mét gid trjt nguyén khéng &m nhé nh&t sao cho: X(*) = X (t+1),
3) Két lugn: Xt = X(¥), '
‘Ménh d8 1. Nfu XCY thi Xt CYt,
b. Bal toédn thanh vién

Vige xdc djnh phy thudc him g ¢é thu§c F'* hay khéng dwge goi 1A bdi todn thanh vién.
Dinh 1y sau dé gidi quyét tron ven bai todn thanh vién [4).

Dinh ly. Gid st (R, F) ld mét luge 45 quan h§, g = X — Y 1d mét phy thude hdm. g € 't khi vd
chf ki Y C X+,
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2. PHU T61 T1fU

Dinh nghia. Gid st G 12 tip céc phy thude ham trén luge 48 (R, F). G dwgce goi 13 phi cla F néu
gt =F*,

DPinh nghia, G dwge goi 1a phi t8i tidu cda F néu G 1A phd cda F vi:
i. Vg€G,g=X—Y thl Y chlcé 1 phln tit.

ii. Vge @ @\ {g}}* # F*.
iii. Vg € G, Vg' thda min ¢'. X C ¢g.X, ¢'.Y = g.Y, ta ludn cé:
{(G\{g}) U {1} # F*.

Chc tinh chit 46 dwge goi la: (i) - v& phdi t8i gidn; (ii) - tfnh khéng thira; va (iii) - tfnh phy
thudc diy dd.

Y nghia cda ph t8i tidu cé thé thfy qua djnh nghia. D6 1A néu thay thé tip phy thuge F ban
d%u b¥ng phi t8i tidu thl sé ting hidu qua tim bao déng:

- Gidm 88 l8n duyét cdc phy thudc haim cla t§p F do F khéng duw thira.

- Gidm kh&i lwgng tinh todn khi x&y dyng diy cde thp X} v} phép ki€m tra v€ trdi cda méi
phy thudc ham (cé ft thude tinh nh&t) 46 1a thp con cda X(*) hay khéng & I& higu qud nhét.

2.1. Tfnh chit cda phu t6i tidu

Ménh d@ 2. Cho has tdp cdc phy thugc ham F vd G, F 2 Q. Khi d6 véi moi X, bié'u thiéc sau ludn
dwgc thda min: X3 2 X5,

Chitng minh. Gid st z € X7, Ta phdi chitng minh z € X},

Thét vy, nfu z € X}, vd z € X thl ta cé ngay z € X5 Connéuze X% vh 2 & X thl theo
thufit todn tim bao déng X7, c6 mét diy X(©), X(1), ., X() gao cho X() = X(*+1), Gid st ring cé
dwgc diy d6 1A do dp dung cdc phy thude hdm g4, 93,... , 0.

Do gid thiét F 2 G, nén g; € F, suy ra qué trinh tim bao déng XF 1a mét “qué trinh con” khi
tim bao déng X}. Viy z € X}, O

Ménh d8 8. Cho 2 tdp cdc phy thuéc ham F vd G, F 2 G. Khi d6 ta luén cé F* 2 G,

Ching msinh. Thit viy, gid st g = X — Y € G*, ta chitng minh g € F*. Didu d6 twong dwong
véi: néu Y € X} thh Y € X5, Theo Ménh d& 1, 1 G C F nén X € X}, suy ra didu chn chimg
minh, 0O

Ménh d8 4. Véi mes tdp cde phy thufc hdm F, ta ludn cé (F*)* = I+,

Chitng minh, D§ thiy F* 2 F. Ap dung Ménh d8 1 ta cé (F*)+ 2 F*,

Nguge lai, ta ching minh (F*)* C F*. Th§t véy néu f € (F*)*, gid st f duge suy din tir
che fit, 13, o £, md fY € F*, nén £ lai duge suy dfin ti £, iy, .., fiy, V6 fi; € F, nén ghép
chc suy diin 46, ta thily f dugc suy din tir F, tic 1d f € F*, m]

2.2, Xay dyng phu t6i tidu

Theo dinh nghia, ti mdt tp phu thudc hdm bt ky, ta ludn luén bién 48i € né thda mén
disu ki¢n (i): Ndu f = X = Y c6 Y = {Ai1, Aia, ., Ais} (k> 1) th) ta thay f bing céc phy thude
him fi =X — Ayj (= s — '

Sau dfy 12 nhiing két qua d€ phd thda man cdc didu kign (ii) va (iii).

Ménh d8 5. Gid st F ld tdp cdc phy thugc hdm, f € F. Dft G = F\ {f}. Néu f € Gt thi
Ft =G*,

Chiéng mink. D& thiy G C F. Theo Ménh 48 3 thi G* C Ft,
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Nguge lgi, do G € G vA theo gid thidt @ = F'\ (f} nén F\ {f} € G*. Thém phy thugc
ham f vdo cd 2 vé, chi ¥ cé gid thift f € G* nén ta ¢ F C G+, LAy bao déng cd 2 vé, ta b
F+ C (G*)* = G*. Va nhu vy, néu f € G* thl F* = G, O

Ménh d8 5 cho ta thuft todn logi céc phy thufc dw thira cé trong F: Vf € F, néu
£ € (F\{f})* thl tp (F\ {f}) 1a phi cla F.

Qué trinh duyét moi f va loai bd né khéi F' din dén tip F 1A tdp cdc phy thudc hdm khéng
du thira, Viy ta cé thuft todn sau:

Thuét todn 1:
For each f in F
Fi=TF\{f}
if not (f € F'*) then F:= FU{f}.

Ménh a8 6. Gid st F 14 tdp cdc phy thufe ham, f € F, f = XA Y (X S 0, A€ ). Dt
g=X —Y (nhw vdy, phy thudc hdm g cé dwgc ti phy thudc ham f bdng cdch bdt di mét thude
tinh trong v trdi cda f). Dt G = (F\ {f}) U{g}. Ta ¢ cdc két ludn sau:

a. fEGT,

b. M+ C G+,

¢. NéugeFt thi F* =Q*,

Chiéng minh,

a Dog=(X—Y)eGnénf=(XA-Y)eqt.

b. Tir gid thidt, ta cé (F'\ {f}) € G. Va tir k@t lufn a, ta 6 f € G*. Suy ra moi phy thuge
hdm thuc F d8u thuéc G*. Viy F* C G*.

c. Tir gid thidt g € F'*, ta thfy moi phy thudc ham thude @ d8u thuéc F'* nén ta cé G+ C F*,
Két hop véi két lufn b, ta ¢6 G+ = F+, (m]

Ménh 48 6 cho ta thuft todn x8y dyng thp cdc phy thudc ham diy dd:

VEF, f=X-Y, VAEX,
g:=(X\{4})) - Y.
Néu g€ F* thl (F\ {f}U{g} 1a phi cda F.
Thufit todn 2:
For each f in F
For each A in f.X
g9.X = £.X\ {4}

g.Y = fY
If g € F* then F = (F\ {f}) U {g}.

Tuy nhién, 48 phirc tap cda thufit todn trén cdn 1én do vide duyét mei thude tinh cé trong vé
tréi cla tirng phy thudc ham. N&i dung sau diy cho di¥u kign cin dé g € F'*, tir 46 gidm dwee 88
phép duyét céc thudc tinh cé trong vé tréi cda f.

3. GIAM QUA TRINH DUYST TRONG THUAT TOAN 2
Ménh 48 7. Gid st F Id tdp cdc phy thugc ham, fEF, f=XA—-Y (XC0, A€, A¢ X).
Ditg=X—Y,G=(F\{f})U{g). NéuF khéng du thira vi g& F* thi A € Ur(f.Y).
f€
Chetng minh., K{ higu R = |J (£.Y). Tir gid thi€t g € F*, ta c6 Y C Xj. Xét qud trinh tim
EF

/
bao déng X}, ta ¢6 ddy X = X0, Xx(1) .., X() .., VI ¥ C X} nén 35 > 0, nhd nhét sao cho
Y c x(9),
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+ Ta chérng minh 5 # 0. Thit vy, nfu 7 = 0 thi chimg td Y € X, hay Y C X4, tic F I dw
thiva, tréi véi gid thidh,

+ Véij>0,do s nhé nhft nén tacd Y € XU) va Y € XU-1), Ta chitng minh A € Xxt-1),
Gid st trdi lai, A ¢ X(/=1), Nhu vy, qué trinh tinh dén X(7) khéng cé sy tham gia cda f vI v& tréi
cda f 1A XA, khéng phai I tgp con cda X(*¥) véi k = 1,..,, 5. Do 46 néu logi f ra khéi F, tinh x};;} -

tavinc6 Y C x};(},}. Theo Ménh d¥ 1, ta c6 ¥ C (XA)[Y) ), hay f = (XA = Y) € (F\{f})*,
trai véi gid thi€t F khéng du thira.

+DoAg X, A XU-1) nén A di dwge b8 sung trong qué trinh tim bao déng. Viy A i
m8t thudc tinh trong v& phai cla mét phy thudc him ndo 46, hay A € R. O

Ménh d% 7 cho ta didu kign chn A8 g € F* 12 A € R. K&t hop véi Ménh d8 6, ta cé thuft todn
cdi tién sau:

Thuft todn 8:
For each f in F
For each A in (f.X N R)

0.X:= 1.X\ {4)

g.Y = fY

If g€ F* then F:= (F\ {f})U{g},
trong 46 R = |J (/.Y).

JEF

4. KET LUAN

D€ xiy dyng ph t&i tidu cda t§p cdc phy thude ham cho trude, ching t8i di dwa ra hai thuft
todn 1 vd 2. Tuy ring vidc chl ra mét céch tudng minh 49 phirc tap cla Thuft todn 8 th&p hon
Thuft todn 2 1d khé khiin, song vé tryc quan ta th&y Thuft todn 3 d& gidm qué trinh duy§t céc phin
tk ¢6 trong vé tréi cla f. VAy nén ding Thuft todn 1 vi Thuft todn 3 ¢ tim phd t8i tidu.

Ciing cin lwu ¥ ring phai thyc hién Thuft todn 1 trwéc d¢€ ddm bdo t§p cdc phy thufc him
F thda mén digu kign cda Ménh d8 7 12 khéng dw thia.

Cudi ciing, téc gid xin cdm on PGS, HB Thulin d& doc vA gidp hodn thign bii bdo nay.
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