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A Bai giai Chuong 1
QUAN HE VA DAI SO QUAN HE |

Cd sd dir liu minh hoa: CSDL Thix tap
SV{SV#, HT, NS, QUE, HL)
DT(DT#, TDT, CN, KP)

SD(SV#, DT#, NTT, KM, KQ)

SV - tén quan hé sinh vién

SVit - ma s8 sinh vién

HT - ho va tén sinh vién

NS - nam sinh ctia sinh vién-

QUE - queé (tinh)

HL - hoc luc thé hién qua diém trung binh

DT - t8n quan hé dé tai

DT# - ma sé dé tai

TDT - én @é tai

CN - ho vé 1én chil nhiém dé tai

KP-khhp!ﬁcépcMﬁétéi(triéud&ng).

SD - tén quan hé sinh vién - dé tal

SV# - ma s6 sinh vién

DT# - mé s6 dé tai ma sinh vién 86 tham gia

NTT - noi thuc tap a8 trién khai 88 tai (finh)

m-xméngcammmimt@paénm

KQ - két qua thue tap theo 38 tai da chon--
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Bai tép Co sov Dig liéu

- Gi4 thiét la mot sinh vién cé thé tham gia nhiu d8 tai, méi dé tai sinh
vién dé thuc tap tai mét dia diém.

1.1. -
a) R[AB]=(A B) b) R{(3-B4+D>1) =
a1l (A B C D)
b 2 alx?2
a4 aly?2
c 5 b2x1
b2y1l
c5y7
c) R{(B<4)+4+R(D>3) = d) R(B>=1&B<=5)=
(A B CD) (A BCD) = R
alxa?2 alx2
aly?2 aly?2
b2x1 b2x1
b2yi1 b2y1l
cS5y7 adx2
c5y?
e) R*S[C] f) R(B<4)-R(D>3)
=(ABCD) =R = (A B C D)
alx?2 alx?2
aly?2 aly?2
b2x1 b2x1
b2y1l b2y1
adx?2
cS5y?7
h) R:sS =(A B) g) R(B<4)& R(D>3)
=@ : =(A B C D)
=
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1.2. SV{NS<1983 & QUE="Hai Phong™) -

1.3. SDINTT] |

1.4. SD{DT#=7 & KM > 100)[NTT]

1.5. SD(NTT="Nha Trang")

*1.6. (SVISVH,HT.QUED(SDISV# NTTH)(QUE=NTTIHT]
1.7. DT=SD|DT#] ‘
1.8. (DTIDT#)-(SDIDTH)

1.9. DTIKP=1.5 | KP>2)|DTH]

1.10. SV(2003-NS<20)[SV#r(SD(KQ>TH{SV¥#])

“1.11. SD[DT#,NTT] . (SD{DTH=T)[NTT])

*4.12. (DTIDTH, TDT}(SDDTHNTTESDINTTITDT]
*4.13. (SVe(SDH(DT(KP+5>Sum{DT,KP){DTHNSWINHT]
*1.14. SV(HL>Avg(SD(DT#=4).KQ)IHT]

1.15. Suy tryc tiép tirdinh nghia

1.46. Thi du chiing t6 cac phép toan frir va chia khémg co tinh giao

hoan.
R =(A) S(a) R =(A B) S(B)
a a al 1
b b ?
R-5 =(A) R:S ={A)
b a
S-R =@ 5:R=




Bai tip Co 56 Dit liéu

1.17.

a) R(e & h) = R(h & e), vi e&h = h&e.

b) R{e & h) = R(e) & R(h) — R(e),vie& h = e.
c) Rie & h) = R(h) & R(e) c R(h), vie &h = h.
d) Rle & h)= R{eXh), vi V t € R Sal{t, e&h) <> Sat{t.) & Sat{th).
) Rle|h)= R(h|e), ViVt e R Sallt, e | k) < Satit.e}| Satit.h).
f) R(e | h) = Rle} + R(h), xem e.
g) R(! e) = R-R(e), Vi Vf € R: Saf{t, | €) & | Saf{t.e)

h) R(True) = R, vi vt € R Sat{t, True).
i) R(False) = @, vi Vf e R: 1 Sal(t, False)

M19.VteR:S «te RM&BSCcR © 3ue R uM=t&#SC
RotuMeRIM&ueg RIMPS-R o te RIM &t ¢ (RIM}*S —R)
Ml & te RIM] - (RIM}*S - R)M}.

1.20.
Phép toan Ky hiéu Tinh déng
chon ) ¢
chiéu (1 cd
k&t nGi ty nhién * b
cong + khong * ]
giao & khing*
trif - khong *
chia ; khong

(*) Cac phép toan quan hé céng, giao, trir khéng dong voi hai quarn

hé khéng tuong thich.
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1.21. Suy truc tiép tif dinh nghia.
1.22. a) Thi du chitng t phép toan trif khong ¢ tinh k&t hgp:

Cho tap thuéc tinh tuy y U= @. Chon 3 bo khac nhau tuy y tréen U la t,
u, v. Xay dung cac quan he R={tu} S=R T={u v} Taco

R{S-T) = R{R-T) = {t} # (R-S)}-T= (RR}T=@-T= 0.
a) Thi du chimg 15 phép chia khong co tinh két hop:
Xét cac quan hé R(A,B), S(8,C) va T(C). Tacd
R:(S:T) cho ta quan hé cd thudc tinh A, trong khi biéu thitc (R.S):T

khong co nghia.
1.26.

Phép toan Ky hiéu | N&ICo ngang Nd&/Co doc
Chon 0 = .
Chiéu [} ; _

Két ndi tu nhién * + .
Céng + = +
Giao & = : -
T ' ] - ]
Chia : - -

*1.29. Chéing han, R(False) hoac R(A = A) vGi A 1a mot thudc tinh bat
ky trong U.
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Badi tdp Co so Dit liés.

*1.33. Thiduchingt6 RIX;} * RIX,] * ... * R[X]= R

R=(ABC) P=R[AB] Q = R[BC] P*Q = (A B C)= R
alux = (A B) = (B Q) alx
bly al 1x aly

' b1 ly b1x

' b1ly

*1.36. S\_/ * DT cho ta tich Descartes.
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Bai giai Chuong 2
CAC THAO TAC TREN BO VA QUAN HE

2.1.
Algorithm Selection
Format: P = Rfe)
Input: - Quan hé R(D)
- Biéu thttc chon e trén U.
Output: - Quan hé
P(U) = R(e) = {teR|S-t(t,8)]}
Mbthod
// Tao lap quan hé P vOi tap thuéc tinh
// cua quan hé R
Create (P,Attr(R)) -
for each tuple t in R
with Sat(t,e) do
add t to P ;
endfor;
return P;

end Selection;

7



Bai tgp Co sé Dii liéu

22.
Algorithm Projection
. Format: P = R[X]
Input: - Quan hé R(U)
| - Tip con thuéc tinh X cida U.
Output: - Quan hé R[X]={t.X | teR}
Method '
Create (P,X) ,;
for each -:t§9£1e t in R
with t.k not_in P do
add t to P ;
endif;
endfor;
return P;
end  Projection;
23.
Algorithm Join
Format: P = Rsg
Input: -~ Quan hé R(U)
~ Quan hé s(v)
Output: - Qu;!n hé

Res={us*v{uecR, ves,u.M = V.M, N= U v}
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Method
X = Attr(R) v Attr(s);

M = Attr(R) n Attr(s);

Crea.fe (P,X);
for each tuple u in R do
" for each tuple v ip.s-do
if u.M=v.M then
add a*v to P ;

endif;
endfor;
endfor;‘
ot return P;
‘end Join;

24.
Algorithm Union
Format: P = R+S
Inpt;t: - Quan hé R(U)
- - Quan hé 5(U)
Output: - Quan hé R+S={tlteR v teS)

Method
Create (P,Attr(R)}):
for each tuple u in R do
" add u to P;



- Bdi tdp Co s& Dit li¢u

25,

82

endfor;
for cach typle v in S8
with v not_in R do
add v to P ;
endfor;
return P;

end Union;

Algorithm ‘Intersection
Format: P = R&S
Ipput: - Quan hé R(UT)
- Quan h3 S(O)
Output: - Quan hé R&S={‘!t<R A teS}
Method
Create (F ,Attr(R));
for each tuple u in R
with v in § do
add u to P;
endfor; '
return F;

end Intersection;
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2.6.
Algorithm Substraction
Format: P = R-S
Input: . — Quan hé R(0)
- Quan hé S(U) -
Output: - Quan hé R-S={(t|teR A tes)
Method.
Create (P,Attr(R));
for each tuple u in R
with u not_in S do
add u to P;
endfor;
return P;
end Substraction;
2.17.
Algorithm Division
Format: P = R:S
Input: - Quan hé R(U}
- Quan hé 3{V)
output:
- Quan hé R:S={t_M|teR, {t.M)*SC R. M = U-vi
Method
M = Attr(R)-Attr(S);
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Baitdp Co sa Dit liéu

c = Card(S);//slé' bé cua 8
Create (P, M) ;
for each tuple t in R
with t.M not in P do
d:=0;//khdi taoc bién dém
for each tuple v in §
if {(t.M)#v in R then
d:=d+1
else breakfor;
endif;
endfor;
if d=c then
ay .M to P;
endif;
endfor;
return P;
end Division;
2.8,
‘Algorithm Selection Projection
Format: P = R{e,X)
Input: ' - Quan hé R(U)
- Biéu thic chon e trén U.

- Tdp con X ciia U.
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Output: - Quan hé
P(X) = R(e,X) = {t.X | teR, Sat(t,e)}
Method
. Creata(P,X};
for each tuple t in R
with Sat(t,e)}) dc
if t.X not_in P then
add £.X to P ;
endif;
endfor;
return P;

end Selection Projection;

2.9.

Algorithm Join Selection Projection

Format: P = [R+5) (e, X)

Input: - Quan hé R(0)
- guan hé S(V)
- Bidu thdec chon e trén UV.
- Tip con X cda UV.

output: - Quan hé

P(X) = (R+S){e X} = {{u*v} .X | ucR,veS, u.M = v. M,

Sat{u+tv,e), M= 0NV }

Mothod
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2.10.

86

M := Attr(R) ~ Attr(S);
Create (F,X);

for each tuple u in R do

for each tuple v in §

with u.H = v.M do

iy sat{urv,e) then

constrvct t=(u+r} X'

if £ not in P theu

add t to B ;

endif;
endif;
endfox;
endfor;
return P;

end Joia _Selecti on_Projection;

Algorithm Card
Format: ¢ = Card(R)
Input: - Quan hé R(0)
Output: - 36 b cila gquan hé K.
Mothod
c:=0;

for each tuple u in R do
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c:=ct+l;
endfor;
' return c;
end card;
2.11. .
Algorithm Sum
Format: 8 = Sum(R,A)
Input: - g3an hé R(O)
-~ Thuée tinh kiéu sé A trong U
Output: - Téng s cdc tri trén cét A trong
quan hé R
Method
s:=0;
for each tuple u in R do
) s:-=stu.A;
endfor;
return S;
end Sum;
2.12.
Algerithm Avg
Format: s = Avg(R,A)
Input: - Quan hé R(U)
- Thuéc tinh kiéu sé A trong v
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Output: - Tri trung binh céa cét A trong quan
hé R '
Method
5:=0;c:=0;
for each tuple u ._i.n' R do
F:=gtu A,
c:=ctl;
endfor;
if ¢ > 0 thep return s/c
else return pull;
endif;
end .Avg;_
213
Algorithm Max .
Format: smax = Max(R,A)
Input: © - Quan Lé R{D)
= Thudc tinh kidu sinh digc A
trong U
Cutout: - Tri lon nhst cda ¢ét A trong quan
hé R :
. Method
smax:= -o;

for each tuple u in R do

88
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if smax < u.A then
smax:=u.A;
endif;
endfor;

return smax,

end Max;
2.14.

A;Igorithn Min

Format: smin = Min(R,A)

Input: ~ Quan hé R(U)

) - Thuéc tinh kidu sdnh duoc A
trong U
~ output: - 'Tri nhdé nhdt ciia cét A tromg quan

hé R

Method
spin:= +a0;

i-"or each tuple u in R do

if smin > u.A then
smin:=u.A;

endif;

endfor;

return sain;

end Min;

89
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215,

Algorithm Sume

Format: s = Sume(R,A,e)

Input: - Quan hé R(D)
: - Thuéc tinh kiéu sé A trong U

- Biéu thuc e trén U

Output: - Tdng s cdc tri trén cét ‘A ctia cac
bo thda diéu kién e trong quan hé R

Method -

s:=0;

for each tuple u in R
with sat(u,e) do
8:= 'stu.A;
endfor;
return s;

end Sume;
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Bai giai Chuong 3
NGON NG HO! 3QL

CSDL Thie tdp
SV(SV#, HT, NS, QUE HL)
DT(DT#.TDT.CNXP)
SD{SV#,DT#.NTT KM, KQ)
3.4. Danh sach cac sinh vién tré {duGi 18 tudi) va hoc khalgioi
(HL>8.5):
SELECT HT
FROM SV
_ WHERE 2003-NS < 18 AND HL > 8.5;
3.2. Thong tin vé cac dé tai dudc cap kinh phi rén 10 triéu ddng:
SELECT *
FROM DT
WHERE KP > 10;
3.3. Danh sach cac sinh vien tré (dudi 18 tudl), hoc va thc tap ddu
dat loai kha/gidi (HL > 8.5 va KQ > 8.5).
SELECT HT -

FROM SV
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WHERE 2003-NS < 18 AND HL > 8.5
AND SV# IN
(SELECT Sv#
FROM SD
" WHERE KQ > 8.5) ;
3.4. Danh sach cac chi nhiém dé tai ¢ cac sinh vién qué & HA N
tham gia;
SELECT CN
FROM DT
WHERE DTH# IN
{SELECT DT#
FROM SD
WHERE SV# IN
(SELECT SV#
FROM SV
WHERE QUE = 'Ha Noi')):;
3.5. Danh sach céc sinh vién hoc gidi hon cac sinh vién Ha Noi:
SELECT HT
FROM SV
WHERE HL > ALL

{SELECT HL

92
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FROM SV
WHERE QUE = 'Ha Noi');
3.6. biém trung binh clia cac-sinh vién Ha Noi:
SELECT AVG (HL) |
FROM SV
WHERE QUE = ‘Ha Nclvi';
3.7. Tdng s6 doan dudng thuc tap theo dé tai 5:
SELECT SUM (KM)
FROM SD
WHERE DT# = 5;
3.8. T8ng s sinh vién di thuc tap:
SELECT COUNT (DISTINCT SVi#)
FROM SD;
3.9. S6 finh c6 sinh vién d&n thuc tap theo dé tai 5:
SELECT COUNT (DISTINCT NTT)
FROM SD
WHERE DTH = 5;

3.10. Danh sach cac tinh va 36 sinh vién qué d tinh 36, nhém theo
QUE:

SELECT QUE, COUNT(*)

FROM SV

93
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GROUP BY QUE;
3.41. Cac dé tai c6 trén 10 sinh vién dang ky tham gia:
SELECT TDT
FROM DT
WHERE 10 < (SELECT COUNT {*)
FROM SD
WHERE DT.DT# = SD.DT#);
*+3.12. Diing SQL d€ bidu thi cac phép toan clia dai s6 quan hé:
a) R(e):
SELECT *
FROM R
WHERE e;
b) RiX}:
SELECT DISTINCT X
FROM R;
c) R+S: Gia sif AHI(R) ~ AHI(S) = {A, Ax.... A
SELECT *
FROM R, S
WHERE R.A; = S.A,
AND k.Az = S.A,

AND._.
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AND R.Ay = S.A;
d) R+S:

R

UNION

s;

e) R&S:

INTERSECT

N R-S:
R
MINUS
5;
_ 3.13. Cho thong tin vé nhiing sinh vién sinh tridc nam 1973 va qué g
Hai Phang:
SELECT *
FROM SV
WHERE NS < "1973 AND QUE = ‘Hai Phong’;
3.14. Cho danh séch cac finh ¢6 sinh vién dén thc t3p:
SELECT DISTINCT NPT

FROM SD;
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3.15. Cho bié céc dia Gi8m thuk 1ap xa tnaing (KM > 100) clia dé tai s6 7
- SELECT DISTINCT NTT

FROM SD

WHERE DT# = 7

AND KM > 100;

3.16. Cho thngHin vé viéc thuc tap tai Nha Trang ciia cac sinh vién:
SELECT *+
FROM SD
WHERE NTT = 'Nha Trang'
*3.17. Cho danh sach sinh vién thic tap tai qué nha:
SELECT HT
FROM SV, SD
WHERE SV.SV# = SD.Sv}
AND SV.QUE = 8D NTT;

3.18. Cho théng tin vé cac dé tai cb sinh vién thuc tap:
SELECT DISTINCT *
FROM DT
WHERE EXISTS

(SELECT **

FROM SD

WHERE DT.DT# = SD.DTH) :
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3.19. Cho bi&t ma ctia cac dé tai khong cé sinh vién nao tham gia:
SELECT DT# ' | ' |
FROM DT
MINUS
SELECT DISTINCT DT#
FROM SD;
3.20. Cho biét ma cfia nhilng dé tai co kinh phi 1.5 triéu va nhitng dé
tai cé kinh phi trén 2 triéu:
SELECT DT#
FROM DT
WHERE KP = 1.5
OR KP > 2;
3.21. Cho biét ma clia nhitng sinh vién dudi 24 tudi, thuc tap kha (cé
diém ket qua trén 6):
SELECT SV#
"FROM s_v-
WHERE 2003 - NS < 24
AND svit IN
(SELECT SV#
FROM SD

WHERE KQ > 6);

97
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*3.22. Cho danh sach cac dé tai c6 sinh vién hoc gidi nhat Idp tham
gia:
SELECT TDT
FROM DT
WHERE DT# IN
( SELECT DISTINCT DT#
FROM SD
WHERE SV# IN
{ SELECT sv#
FROM SV
WHERE, HL, = ( SELECT MAX (HL)

FROM SV ))); “

*3.23. Cho danh sach cac d@ tai khéng cé sinh vién hoc kém nhat I6p

- tham gia: ‘ :

SELECT TDT -
FROM DT |
WHERE DT# IN
(( SELECT DT#
FROM DT )
MINUS

{ SELECT DISTINCT DT’I

98
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FROM SD
WHERE SV# IN
{ SELECT svi
FROM SV
WHERE HL = ( SELECT MIN (HL)
| FROM SV ))});
Chuy: biéu thuc SQL sau day
SELECT TDT
FROM DT
WHERE DT# IN
( SELECT DISTINCT DT#
_ FROM SD
WHERE 'sv# IN
(' SELECT SV#
FROM SV
WHERE HL > { SELECT MIN (HL)
| FROM SV )));
cho biét danh séch cac dé tai co sinh vién tham gia, nhung nhing
sinh vién ndy khéng phai Ia nhing ngudi hoc kém nhat lép.
*3.24. Cho danh sach nhiing sinh vién thuc tap theo dé tai c6 kinh phi
Idn han mot phan nam téng kinh phi cap cho cac dé tal: -
SELECT HT

FROM SV



WHERE sV# IN
( SELECT sV
FROM SD
WHERE DT# IN
( SELECT DT#
: FROM DT
WHERE 5*KP > ( SELECT SUM(KP)
FROM DT )));

*3.25. Cho danh séch‘céc sinh vién c6 diém hoc tap cao hon diém

thuc tap trung binh clia dé tai ma so 4:

SELECT HT

FROM SV

WHERE HL > ( SELECT AVG(KQ)

" FROM SD
WHERE DT# = 4);

*3.26. Cho quan hé R(U). Hay ding SQL d8 sinh ra quan hé réng
. S(U);
SELECT * .
FROM R

WHERE False;
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4.1,

4.2

Bai giai Chuong 4
PHU THUOC HAM

f,: A > A théa,

f,: A —> B: thda,

f.: A —>» C: khGng thda,
f,: AC - C: thda,

f;: A — D: thoa,

f,: D — A: théa.

“Algorithm Closure

Format: ¥ = X*
Input: ' - LPQH p =(U,F)
- Tap thuéc‘tinb Xcu

Output: - Y = X' ={aeU | X>A€eF")

Method
_ Y:=X;
repeat
Z:=X;
for each FD L - R in F do

f
RISl

MO
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if L c Y then
- ¥Y:=¥ U R;
endif,
endfor;
until Y=Z;
return ¥Y; .
end Closure;
43. ,
F1. Néu Y c X thi R(X - Y) (tinh phdn xa)
VUVveR uX=v.X=>uY=vY viYcX .
F2.Néu R(X - Y) thi R(XZ — Y2Z) (tinh gia tang)

VYuveR: uXZ=vXZ = uX=vX & uzZ=vZ > uY=vY &
uZ=vzZ =>uYZ=v.YZ '

F3. Néu R(X — Y) va R(Y - Z) thi R(X - 2) (tinh bdc cdu} ~
Yu,veR: u.X=v.X D uY=v.Y=uZ=v2

44.GRslt £ X 5 Y z F . Tachimgminh X - Y ¢ F bing cach
chi a ‘mdt quan hé Armstrong R{U) thoa cac PTH trong tap F (tham
chi trong F*) nhung khong thod PTH £ .

Quan hé Armstrong R dudc xay dung nhif sau:

Gid sl U = {A,, A,..., A} va a,va b, 13 hai phan (if khac nhau clia
dom{A), i= 1..n. Quan hé R chifa 2 b uva v nhy sau;

u=(a, ay..., a,).

V.A7a;, néu A e X*, ndu khéng ta dat v.A=b,,i= 1.n.
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Trudc hét ta chitng minh R khéng thoa PTH X—Y. Theo cach xay
dumg R, ta cb hai bd u va v ging nhau trén mién I6n duy nhét 1a X",
uX =vX vado X' o XnénuX=vX GasituY=vY.Théthi
YoX*. Theo dinh nghia bao déng ta suy ra X—Y e F’, mau thuan vdi
gia thiét. Vay R khong thod PTH X Y.
Ta chimg minh R thoa moi PTH trong F. Gia sift W-»Z € F' va
w.W-v.W. u day 1ut1a, do dic didm ciia R, W ¢ X'. Theo dinh nghia
bao déng, X > W - F, theo tinh chat bac cau cho cac PTH X —>W
va WoZ ta suy ra X—>Z € F' . Lai theo dinh nghia bao déng ta cé
ZcX* va do 36, theo dac didm clia R ta cd uZ = v.Z Vay R thoa
. W>Z dpcm. '
Chii y: Chiing minh duoc dua trén gié thiét la mién trf cda cac thude
tinh trong quan hé chira It nhét 2 tri phan bigt. Gia thiét nay la kha tu
nhién, vi néu trong bng c6 mét cot chi chira mét tri duy nhét thi ta co
thé& xoa cot do.
45. - a. Néu Fc G thi SAT(F) 2 SAT(G): R(G) = R(F).

b. SAT(FG) = SAT(F) n SAT(G): R(FG) <> R(F) A R(G).
4.6. Chay: Nhimg chd co déu ? la gdi y ban doc giai thich vi sao.
Chimg minh ménh @8 b tnudc sau d6 suy ra ménh dé a.

b. R ¢ S = FD(R) o FD(S):
Gia sit X—>Y € FD(S ) va uva v la hai b6 trong R thda uX=v.X. Ta
cb u,v e S(?).DodbuY=vY(?)tirdosuyra X-Y e FD(R).

a. FD(R+S) ¢ FD(R) n FD(S)
Vi R#So Rva R+S o Snén, theocaubtlacd
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FD(R+8) c FD(R) va FD(R+S) c FD(S). Ti do6 suy ra a.

Thi dy chimg 16 FD(R+S) c FD(R ) ~ FI(S).

U=AB; R chita médt bd duy nhat u = (1,x); S chifa mét bo duy
nhat v = (1), x # y. Rva S thda moi PTH trén U(?). Quan hé
P=R+S chila 2 bd u va v. P khdng théa PTH A - B(?).

47

Nhdn xét : Cac toan tlf SAT va FD c6 tinh nghich bién(?) va
SAT(F)=[\SAT(f) va

feR

FD®) = (\FD(R)

Rewt

4.8.
Véimgitapcon X, Y, Z, Vlcﬂa v va vdi moi thudc tinh A trong U:
F4. Tinh ta bac cdu: Néu X—Y, YZ»Vthi XZ >V

X=Y (é‘)

YZ-V (q)

XZ->YZ (F2)

XZ->V (F3)
F5. Tinh phan xa chat: .X—> X(F1)
F6. M3 rong vé& trai va thu hep v& phai: Néu X—» Y thi XZ — Y\ V

X=Y (gt)

' Y—>Y>\ V(F1)
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X-Y\V(F3)
XZ->X (F1)
XZ—>Y\ V(F3) |
F7. Céng tinh ddy dii: Néu XY va Z-V thi XZ- YV
XY (g S
Z-V(gY)
XZ->YZ (F2)
YZ->YV- (F2)
XZ->YV (F3)
F8. M3 rong v trai: Néu X->Y thl XZ-Y
XZ-X (F1)
XY (g0
XZ-Y (F3)
F9. Cong tinh d vé phai: Néu X—Yva X-»Z thiX>YZ
XY (¢)
X->XY (F2)
X-Z (gt)
XY->YZ (F2)
X—>YZ (F3)
E10. B5 phan & v& phai: Néu X—YZ thi X-Y
X-YZ (gt} -
YZ-Y (F1)
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X=>Y (F3)
F11.Tinh tich luy: Ny X—YZ, Z->AV thi X—YZA
ZHAV (@)
YZZ>YZAV (F2)
YZ-»YZAV
YZAV->YZA (F1)
YZ->YZA (F3)
X->YZ (gt)
X—YZA (F3)
49,
V X, Y € Poset(l))
(C4) AXY) 2 AR Y):
XY 2 X (ltth- theo ly thuyét tap hap)
(XY) 2 AX) (C2)
XY 3 Y (itth)
AXY) 2/(Y) (C2)
RXY) 2 RX)Y) (Cong tinh ciia lith)
(CS) RXY) € RO AY):
XAYC X(tth)
XY < AX) (C2)
XAYC Y (ith)
KXY) < fY)(C2)
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fXnY) c X)) (itth)
(C6) AAX)Y) = AXYY: ’
Xc fRX)(C).
XY ¢ RX)Y (itth)
AXY) < AOY) (C2)
Xc XY (itth)
)< 10X (C2)
Cvexvgum
Xy (e
Y& AXY) (Tinh chét bic cdu ciia ftth)
RX)Y < AXY) (Cong tinh cia itth) |
RAX)Y < RIXON)=AXY) (C2.C3)
fiIXKY)) = AXY). iong 1S
Chimg minh phép toan lay bao déng cia tap thudc ll’nh i mét anh xa
d6ng thda cac tinh chat sau: : :
| 1. Tinh phéin xa X* 2 X: (anbd - Theoamngmabaoaong)
2. Tiph don diéu nduXg YthiX c Y’(ttbd lhuattoanum
bao dong)
3. Tinh luy déng X™* = X" : (ttbd)
4. (XYY 2 XY (C4)
5. (XY = (XY')'=(X¥)": (C6)
6. X khiva chi khi Y c X': (dnbd)
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7. X—>Y khi va chi khi Y* < X" : (dnbd, C2,C3)
8. X—X* va X"—X: (dnbd,C1)
9. X" = Y khi va chi khi X—>Y va Y=»X: (dnbd)
410, -
A°=(F1,F2, F3) o B° = {F5, F10, F11}
[A° = B°]: xem bai 4.8 |
(8° = A
[8° = F1:
X2 Y (gl)
- X=MY (gt)
MY — MY (F5)
X—=> MY
X > Y (F10), dpcm.
Trudc hét chimg minh [5° = F11') véi
F11' (Tinh tich luy mé ong). Néu X—»YZ va ZoMV thi
X—YZMtrong 36 Mla mot tap con ciia U.

Gia sif M=A,A2,..A,!. Ta ky hiéu VE(MA)V,-i=1.k. Ta c6, véi
moi i=1..k: MV=AV,

X-YZ (gt)
Z-A,V, (gt)
X-YZA, (F11) _
X-(YA,)Z
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Z—A;V, (gt)
X->YAZA; (F11)
X—>(YAA)Z

X-3(YAA, ..A)Z (F11), hay
X-»YZM, dpcm.
(B° = F3} |
X->2Y (gt
Y—>@Z(gt)
Xo>BYZ (F11)
X—>Z (F10), dpem.
[B° = F2J
XZ—>XZ (F5)
X->Y {g\)
XZ-XYZ (F11)
XYZ->YZ (F1 da chiing minh)
XZ—YZ (F3 da chiing minh), dpcm.
444, A°={F1,F2, F3)e> §°= (F1.F4) '
[A° = 5°]: xem bai 4.8 '
[S° = A%Y
[S° == F2

104



Bai tap Co sd Dit liéu

X->Y (g
YZ > vZ (F1)
XZ > YZ(F4j, dpcm
[S° = F3}
‘o XY (gY)
Y& - Z (gt)
X2 — Z (Fa)
X-»Z, dpcm.
4.12. A°= {F1,F2, F3} < D° = {F3, F5, F, F7)
[A° = D). xem bai 4.8
[D° = A
(D° = F1]; .
X2Y{(gt)
X= MY (q1)
Y > Y (F5)
MY 5 Y- 3 (F6)
XY, dpcm.
[°=F2)
X Y(gt)
Z>2 (F_S)
XZ - YZ (F7), dpcm.
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443, A° = (F1, F2, F3} & M = (F4, F5, F8}
[A® = M°). xem bai 4.8
(M = A%:
[M° = F1):
X2Y(g)
X=MY(g)
Y > Y (F5)
MY — Y (FB)
XY dpcm.
M = F2k
X Y(at)
YZ - YZ (F5)
XZ — YZ (F4), dpcm.
MP = F3L:
X > Y(gt)
Y Z(g)
Yo - Z (g
X > Z (F4)
X — Z, dpcm.

4.14. p=(U,F),U=ABCDE.F={A—»C. BC-»D,D>EE—A}

a) (AB)" = ABCDE = U.
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b) (BD)* - D* = ABCDE-ACDE= B,

415 p=(UF), U= ABCOEG, F= (B ¢, YD D6 AGE}
a)AB - G ¢ F* vi(AB)' = ABCDEG =¥
) BD - AD ¢.F*vi AD ¢ (BD) = BCpG.

416 F=Geo (v X U): (X" = X3)2

X—*YEP@YC XF = X" & X>Ye G

417 F=F

-F } P (theo dg'nh nghia)

FEFWM FoR

4.18

NFAXSY, Z 5V ) Go{xz o YV}, vi(X2)'e=XYZV 5 YV,

b) F={ X-Y) = G={X=>Y-X),vi X=X, = Xy

c) FRX=Y) b 6s(xzoy i X2y =XxYZ5 Y

d) F—-{X—+Y Y= Z} k6= {Xo2Z) vix, =XYZ5 2

8) F={X-Y, YZov) FG={XZ-5V}, vi (XY e =XYZV SV,

) F={X> vy} } CHXZ> Y-V} vi(xzy, = xvz 5 Yovyv

NFX>Y, X5 2= G=XoYZ Vi X, = X0 = XYz 5 Y,2,YZ.

M FA{X > YZ} b e={ X5 v), vi Xe=XYZ5y.

DFAXYZ, 254V G x5 vza ), vi X' = XYZAVSYzZA,

4.19 Thuat toan tim phu thu gon tU nhién cha tap PTHF.

Algor:.t.hm Natural Reduced
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Format: Natural Reduced(F)
Input: - Tap PTH F

Output:

¢+ G=F
e VIR € G: InG = 7
. VL,—»R,,VLjﬁR,eG: izj = L2l
Method
G:=C;
for each FD L —»R in F do
Z:=R-L,
if 2 # £J then
if there is an FD L—Y in G then
replace L—»Y in G by L-—»YZ
else add L—3Z to G;
endif,;
endif;
endfor;
return G,
end Natural__Reduced;
4.20 Thuat toan tim phd khong du cla tap PTHF.

Algeoiithn Nonredundant

M6t phit thu gon tu nhién G cia F
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Format: Nonredundant (F)
Input: - Tip PTH F
Output: - Mot phé: khéng du G cda F
e G=F
s VgeG: G-{g} I=¢
Method
G:=F; _
for each FD g:L-»R in F do
if Rc I's,, then
G:= G ~-{g};
endif;
endfor;
return G;
end Nonredundant;
4.21. X4y dung thuét toan tim phi thu gon tréi cla tap PTH F.
'BEy riing ta lubn co
V g:L-R &G, VAeL: G-{g}U{L-{A} >R} | LR,
Vi L-{A)cL, do d6 ta chi cdn kiém tra
6} (L-{A} ) —K.
Algorithm Left Reduced

Format: I.e.ft__Réduced (F)
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Input: - Tap PTH F
Output: - M3t phit thu gos trdi G cia E
s G = F .
. Vg:mEa,vAeL: G—{g}u[l’.—h\}—ﬂ!}!iﬂ
Method '
G:=F;
for each FD g:L >R in F do
:=L; ‘
for each attribute A‘.-i.n X do
if K c(L-{A})’; then

delete A from L in G;
endif;
endfor;
endfor;
- retuorn G;

" end Left_Reduced;
4.22.X$ydmgthuéttoéntimphﬂlhugpnphéfcﬁatbmF
D& y réing ta lubn c6 :
Vg:L—R €G,VAeR: € E L-2R-{A},

vi R-{A}JcR, do dé ta cbi cén kiém tra

G-{L->R}U{L—->R-{A}} k L—R.
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Algorithm Right Reduced
Format.j Right__Reduced (F)
Input: - Tip PTH F
Output: - Mét phi thu gon phdi G citia F
' s G=F
* VYV Q9:L9ReG,VReR: G-{g}{LoR-{A}}!=G
Method
G:=F;
for each FD g:L R in F do
X:=R;-
for each attribute A in X do
if A inL'c 1. osm-ay then
delete A from R in G;
endif;
endfor;
endfor;
return G;

end Right Reduced;

4.23. Xay dung thuat toan tim phii thu gon cia tap PTHF.
Algorithm Reduced

Format: Reduced( F)
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Input: - Tép PTH F.
Output: - MOt ;_:lni thu gon G cda F
Method _
G:=Right_Reduced (Left Reduced(F));
return G;
end Reduced;
4.24. Xay dung thi du chitng 1d véi tap PTH F sau khi thuc hien
G:=Left_Reduced (Righ t_Reduced (F)).
G lai ¢6 1h8 trd thanh phi chua thu gon phai.
Xét tap PTH '
F = [DA—»BC,B-CD, A—»D}
H:=Right Reduced (F)=(DA->B,B—CD, A-D} '
G:=Left Reduced (H)={A—B,B-CD, A—D}
G khong phal ta tap PTH thu gon phai vi ta con cb thé bd thudc tinh D
& PTH thit ba trong G,

' Right_Reduced (G)={A—B,B—>CD, A—}={A->B,B—-CD}
Chu'y réng cac PTH c6 vé phal 1a tap rong thi khong chifa thong tin
do d6 cb thé loai bd chang khoi tap PTH. Tif 36 suy ra rang néu tap
PTH c6 cac vé phal 1a mot thuoc tinh thi viéc tim thu gon phal tudng
duong véi viéc tim phu khong du. |
4.25. Thuat toan tim phi t6i tidu ctia tap PTHF.

Algori thm MinCover
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Fom‘t: MinCover (F)

Input: - Tap PTH F

Output: - M3t phit t8i tiéu G cia F

Method
L  // Téch m5i PTH LR trong F thanh

// cdc PTH LA, A € R
G := &
for each FD L - R in F do
for each attribute A in R do
if L>A not_in G then
add LA to G;
endif;
endfor;
~ endfor; ' _
G:=Reduced (G) ;
htuﬁ G;

‘end MinCover; : ,
~ 4.26. Chimg minh ring véi moi tap PTH F trén U ludn t3n tai mot phii
G ciia F sao cho moi PTH trong G déu ta phu thudc ddy dd:

Do chinh 1a phii thu gon tréi c&aF(é).

u7.XémegMIoénﬁnnﬂptﬁdéydﬁdﬁatapPTHF:Xembéi
4.21.
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4.28. Cho quan hé R trén U va cac tap con thudc tinh X, Ycha U.
Chitng minh:
a) RX (s)» N} = RX > Y)
v uyv e R uX=vX(a)
uY=v.Y (vi RX(s)-3Y)
R( X-Y), dpcm
b)RX—=Y) = R(X (w)->Y)
Vuve R uX=vX(gt)
wy=vY (vi R(X YY)
R(X (w)—>Y), dpcm
¢) RIX (d)-> V) = RX (W)->Y)
vuveR uX=v.X(gt)
3BeY: uB=v.B {(ViRX (a—>Y))

R(X (w)—Y), dpcm
d) R(X (s)—; Y)= RX{d)~Y)

v uve R 3AeX uA=v.A(gt)

uY=vY (ViR(X (s)=>Y)

R(X {d)—Y), dpcm
4.29. V&1 moi tap con thuoc tinh X, ¥, Z va thuoc tinh A trén tap thudc tinh
U. Bién cac ky hidu f, s, w hodc d thay cho diu ? & khiing dinh cac tinh
chat cac nhat ciia cac phu thudc manh, yéu hodc déi ngau sau day:

1. Tinh phan xa: Néu Y < XthiX(H—Y
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2. Tinh gia tang: N&u X (- Y thiXZ (H— YZ

3. Tinh bac cau: N&u X (s)-> Yva Y (s)— Zthi X (s)» Z

4. Tinh tua bac cau: Néu X (5)-Y, YZ () V thi XZ (s)»V
5. Tinh phén xa chét: X (d)— X va X (f}-> X

6. MG rong vé trai va thu hep vé phai-

NEu X (-»Y thi XZ (- Y\V

-?.-Cc}ng tinh ddy a: Néu X (N—Y va 2 (t)-;vémxz (N—>Yv

8. M3 rong vé frai: Néu X (- Ythi XZ (Y |

9. Cong tinh & v& phai: N&u X ()Y va X (5)>Z thi X (s)-YZ

10. B4 phan & v€ phai: Néu X (s)—YZ thi X (s)= Y.

11.Tinh tich luj: N&u X (s)->YZ, Z (s}>AV thi X (s)->YZA

4.30. Xay dung thuat toan tim mét khoda ciia LPQH.

Tu tidng: Xudt phat tir mét siéu khoa K tay y clia LOQH, duyét Ian luat
cac thube tinh A cla K, néu bét bien (K-{A)" = U duc bdo toan thi
lcai A kinGi K. Co th€ thay kiém tra (KA} = U béang kiém tra

A e (K-A))" (7).
Algorithm Key
Format: Key(U,F)
Irput: - Tap thudc tinh U
- T3p PTH F

Output: - Khda K c Uthda
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e K'=U
s VYAe K: (R-{A})*' = U
Method
K :’=U;
for each attribute A in U do
if A e(F-{A})* then |
K := KR~-{A)
endif;
endfor,
return K;
end Key,
4.31. Cho LDQH p. Biét p cé mit khba K. Hiy xay dung thuat toan tim
mét khéa thir hai M ctia p. Néu p khong c6 khda thit hai thuat tean cho
két qua la mot 1ap réng
Tu tudng: Xuat phéat tr mot siéu khéa M tly v, indc hét duyét cac
thudc tinh A cida K, néu bét bién (M-{A}" = U dunc béo toan thi foai A
khdi M. Sau do duyét tuong tu vdi cac thude tinh trong U-K,
Algorithm Key2
Format: Key2(U,F) ,
Input: - Tap thudc tinh U
- Tép PTH F
- Khdéa K _-;_:U
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Output: - Khéa thit hai, néu cé, M cUthda
s M=y
* VAe M: (M-{A}}* = U
Néu khéng cé khéa thd hai: O.
Method
M:=0;
for each attribute A in K do
if A (M -{A})* then
M =M -~-{A}
‘endif;
endfor;
for each attribute A in U-K do
if A (M ~-{A))* then
M = M -(A)
endif;
endfor;
if M = K then return &
else return M;
endif |
end Key2;
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4.32. Xay dung mét LDQH c6 5 thude tinh ABCDE, mbi thudc tinh I3

mot khba: '

p = (UF}, U= ABCDE; F= {A—>8B, B»>C, C-»D, D»E, E5A).

Ta cb Vxel: x*= U(?), do db x la mdt khda cia p.

Chd y: Tap PTH F c6 dang nhu trén dugc goi la tap phu thudc ham

dang vong.

4.33. LDQH cb 5 thudc tinh c6 thé cé t6i da bao nhiéu khéa. Cho

* thi du.

10 khoa, thi du, p = (U,F); U = ABCDE; F = {AB—CDE, AC—~BDE,

AD-BCE, AE-»BCD, BC»ADE, BD—ACE, BE->ACD, CD—ABE,

CE—ABD, DE—ABC}). Dé thay mdi vé trai tao ra mot khoa (?)

4.34, Xay dung mot LEQH ¢6 5 thudc tinh ABCDE va chi c6 mét khoa

duy nhét. p = (U,F); U = ABCDE; F = {A-—BCDE).

4.35. (Nguyén Xuan Huy) Cho K la mét khéa cha LBQH p = (UF).

‘Chilng minh rang vdi moitapcon XcliaKtaco: X *nK=X.

WX;X’VéXgKﬂénXgX“ ~ K. Ta can chitng minh X* n K ¢

X. Gid sif Ae X' ~n K va A ¢ X. Ta xét tap M = K-{A}. D& thdy X c

M (7). Ta cé, theo tinh chat dong bién cfla bao déng. A e X' c M’
Tir day suy ra M’ K nén M* = U(?), tic la M 13 bd phan thuc su

cla khéa K lai d8ng thdi la sigu khda, trai véi dinh nghfa khda. Vay

Ae X. dpcm. '

Chui y: Tinh chat trén 14 mot déc trung ciia céac thubc tinh nguyén thay
(thuobc tinh khéa). .
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4.36. (Lé Van Bao, Nguyén Xuédn Huy, H6 Thuan) Cho LDQH p =
(U,F). Goi M la giao clia cac khoda chia p. Chitng minh rang

M=U- | J(R-L)

LoRckF
Chtihg minh

Trude hét dé y rang cac PTH L—R va L—(R-L) la tuong duong do
d6 ta c6 thé gig thiét réng moi PTH trong F déu c6 dang LR, L~
R=& (xem thém bai 4.18). Do gia thiét nay ta c6 R-L=R. Dé nhén
thdy M la tap cac thuéce tinh khéng co6 mit frong vé phai céia moi
PTH trong F (?) do dé chang phai c6 mat trong mei khoa (?). Gig
st A la mét thugc tinh ¢o trong vé& phai ctia PTH L—»AR'clia F. Ta
chimg minh A sé& khong xuét hién trong mét khéa K nao day cia p.
That vay, xét 1ap X = U-A. Dé thdy X > L (?) va X Ia siéu khoa (7).
Tur siéu khbéa X khong chira A (?) ta I8y ra duac mét khéa K. K
khony chita A (?). ’
4.37. (Lé Van Bao, H6 Thudn)Cho LBQH p = (UF). Goi M la giao clia
cac khda cia p. Ching minh réng p c6 mot khda duy nhat khi va chi
khi M = U. |

Chimg minh:

NéuM' = U thi M I siéu khéa va M khéng thé chira thue sirmot khoa
(?), tirc 1a M Ia mét khoa. Vi M 13 giao cda céc khoa ddng thoi lai 14
khoa nén p khong th& con khoa nao khac ngodi M. Nguoc lai, néu p
chi co6 mot khoa duy nhat M thi giao ciia cac khba duong nhién la M,
va do do, theo tinh chét cfia khéa M’ = U.
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4.38. Cho 1ap thudc tinh U vdi n phan tlt. Chimg mznh ring cb thé xay
dung tap PTH F sao cho LDQH p = (UF)ca -

de khoa,

trong dé toan tlr| x| cho ta can nguyén dudi clia s6 nguyén x,
C: 12 16 hop chip m clia n phan .
Gai - Gid sitU = {A, Ay... A}, n> 0. Xay dung tap PTH F = {L,—»U-L,
|i= 1...mj, trong do mbi L, 1a mét 6 hop chap Ln 7 2] ca n. Chimg
ming rang méi vé trai L, Id mot khoa.
4.39. Tim tap thudc tinh nguyén thuy cﬁa LDQH sau:
p = (UF), U= ABCDE,
F={AB >C,AD > B,B>D}.
Lirge dé p co giao céc khoa la: AE, ma (AE)" = AE U nén p co trén 1
khoa, cu thé 1& 2 khoa: ABE va ADE. Véy tap thuéc tinh nguyén thiy
la U, = ABE wADE = ABDE. '
4.40. Khing dinh ho#c bac bé tinh ding clia cac ménh dé sau:
a) K ¢ U la mot khoa khi va chi khi K +— U (phu thudc day
dd): dung.
b) Hai khoa khac nhau cla mét LDQH khang giac nhau: saj,
xem bai 4.39.
¢) Hai khoa khac nhau clia mot LDQH khéng bao nhau:
diing.
d) Moi LBQH déu c6 it nhat mot khoa: dang.
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€) Ton tai mét LDQH khdng cé khoa nao: sai.

f) 86 khoa ciia mot LBQH khéng thé 16n hon s& thudc tinh:
sai, xem bai 4.33,

g) U khong thé la khoa ciia LEQH (U,F): sai; khi F = @ hodc F
chi chifa cac PTH tdm thudng thi U 14 khéa,

h) Moi LBQH khong thé c5 hai khoa dan tic 1 khoa chi gom
mot thudc tinh: sai, xem bai 4.32.
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Bai giai chuong 5
CHUAN HOA

5.1. Chimg minh riing néu X » Yva X~ Y= @ thi phép tach (XY,
U-Y) 1a khéng t8n that. '
Ching minh

Dat M=XY, Z=U-Y, ta cb MZ=U va M ~ Z = X. Ta can chiing minh
VRe SAT(X—Y): RIMR{Z]=R. Theo bai 1.33 ta c6 RIMI*R|Z] o R, ta
con phai chimg minh RIM}*RIZ] < R. Gia sit ueRIM)], veR[Z] va uva v
thoa diéu kién k&t ndi tu nhién, tic 13 u.X = v.X, ta chilng minh t*veR.
Vi ueRIM] nén 3 u'eR: u= u'M.ViveRIZ]nén I vVeR v=v.Z Vi X =
MnZnénXc MvaXgcZ tirdd suy ra UX=uUMX=uX=vX=
ViZX=v' X ViRthda PTH XY néntir u’X = v Xtasuyra u'.Y =
viYvadodo UM=uXY=vXY=VvM Tutdaysuyrausv=v'e R,
dpcm. '
5.2. Dung ky thuat bang a8 kidm tra tinh t3n thét ciia cic phép tach
sau: :

a)p=(UF), U= ABCD,

F={A—>B,AC>D)}

o= (AB, ACD). -

T=T
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A [ B
a, by, / a, J

Vi T chita dong thit hai gom toan k

y hiéu phan biét nén phép tach da
cho 1a khéng t6n that

b)p={UF, U= ABCDE,
F={a-sCBoCcCcup, DE ¢, CE

-+ A}

P={(AD, AB, BE, CDE),
T=>T

T ———— _ B pabe

A [ B Cc ’ E

AD | 81 L‘Q b,_‘;l’ a_; g b15
2 s ] m b, N T

BE b3| az bu Ib1y33 b:u / a,,- as

- R B —

CEE b41 / bf"l b42 aa =N as

3 -—wﬁ.__,___}—“‘_\_‘__——-—.._ﬁﬁ_

Vi T* khong chiza mét don
cho l1a tén that,

g todn ky higy phén biét nén phep tach da

g chuan 3 va ¢o mot khoa duy nhéat cé
Codd khong? Vi sag?

Co.

Chimg minh: Gig si Lo

P 8 3NF, c6 mot khoa duy nhat K nhumg
khéng & BCNE. Vay ph

di c6 mot PTH khéng tam thusng X-»A,
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AgX sao cho X khéng phéi 1a siéu khoa. Ta c6 K>X viK I3 khéa, X
I-> K vi X khéng phéi 1a siéu khéa. Néu A khéng phéi 1a thubc tinh
khoa thi phu thudc béc cdu K—X, X 1K, X—A, Ag X ching 6 LD

da cho khéng & 3NF. Vay A phai 1a thubc tinh khoa, tic 1a A ndm

trong khoa duy nhét K. Xét tap M= (K-A)X, Vi M = X nén theo tién
dé phdn xa Armstrong M—X, mét khic X—A theo gid thidt nén

theo tién dé béc cdu Armstrong ta suy ra M—A. Khi dé M* chira A -

_vado dochira K Tac la M la siéu khéa khéng chia A. Tir siéu
khoa nay ta co thé tim dugc m6t khéa K' = K (vi K chita A ma K'
khéng chira A). Hai khoa nay méau thudn vdi diéu kién khéa K 1a
duy nhé&t. Véy gid thiét vé su tén tai PTH khédng tdm thudng X—A,
AgX sao cho X khéng phdi la sibu khéa 13 sai. LD phdi & dang
BCNF, dpcm.

5.4. Xac dinh va giai thich dang chudn cao nhét cla LBQH sau:

p={U F); U=ABCD, F={A—->C DB, C—>ABD}. .

LD p.cé 2 khod Ia A va C viA* = C" = ABCD = U. T4p thubc tinh khod
18 U, = AC, tép thuéc tinh khong khoé Ia U, = BD. Ta c6, C—D (?), D
I— C (?), D—B. Péy la phu thubc béc céu ciia thudc tinh khéng khoa
- Bvao khoa C. Vay p khéng phai Ia 3NF va duong nhién p khéng phéi
la BCNF(?). V1 hai khoa A va C déu chi c6 mét thuéc tinh nén céc
thudc tinh khéng khoé khac Ia B va D déu phu thubc d'é‘y du vao hai
khoéa nay. Véy p l1a 2NF.

5.5. Chimg minh ring mét LBQH & dang chudn 3 thi d(i.ng thdi & dang
chuin 2.

Chung minh; Néu A 12 thubc tinh khong khoé va A khong phu thuéc
déy dii vao khoa K thi ta c6 IM c K: M—A. Khidé M| — K (?), A eM
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(?). Pay la mét phu thubc bdc cdu, mau thuén véi gia thiét vé 3NF.
Vay moi thubc tinh khéng khoé phéi phu thuéc ddy di vdo moi kho4,
te 1a luge d6 phdéi 1a 2NF.

5.6. Ch(mg minh réng mdt LBQH.J dang chusn BC thi ddng thdi d
dang chuan 3. , |
Chiing minh: Suy truc tiép tir dinh nghia.
5.7. Chudn hoa 3NF CSDL Thuc tap:
SV(SV#, HT, NS, QUE, HL)
DT(DT#, TDT, CN, KP)
SD(SV#, DT#, NTT, KM, KQ)
véi cac tap PTH sau:
Fev = {SV# - HT, NS, QUE, HL}
For = {DT# — TDT, CN, KP}
Fsp = {SV#, DT# - NTT, KQ ; NTT — KM}
Gidi
Hai quan h¢ SV vé DT chi ct 1 khod don (1 thudc tinh) tuong ing I3

SV# va DT# va hai tdp PTH tuong tng chi chita 1 PTH nén hai quan
hé nay 8 BCNF(?).

Quan hA SD ¢6 1 khoé la K= SV#DT#. SD khéng 3 3NF vi c6 phy

thudc béc cdu cda thubce tinh khong khoé KM vao khoé K. Ta chuén
hoa SD nhu sau:

1. Téch
SV, DT# — NTT
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SVit, DT# - KQ
NTT - KM
2. Tim ph t6i tiu
G={SWH DT# —» NTT: S, DT# - KQ; NTT—)KM}
GOp: ta thu lai dugc F .
Két qua: p = ($V# DT#,NTT,KQ ; NTT, KM). Ta thu duw

hai quan hé ,
SD(SV#,DT#,NTT,KQ) véi khoa K=SVé D4 va
NK(NTT,KM) vdi khoé NTT |

5.8. Chudn hoa 3NF LBQH p = (U,F) sau:

U= MLTGSDP,

F={M->T GP->MGT>P MS -5 D, GS 5 P
vdi ngir nghia sau:

M: Mdn hoc chuyén dé

L: L&p chuyén dé

T; Thay - gido vién phu trach chuyén dé

G: Gid hoc chuyén d8é

S: Sinh vién theo hoc chuyén dé

D: S8 dang ky cha sinh vién trong chuyén dé dé

P: Phéng hoc danh cho chuyén dé

M > T: Méi chuyén dé cb mét thay phu trach

GP — M: Tai mdi thai diém, mi phong hoc dudc danh cho khéng qua
mot mon
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GT — P:. Tai mbi thai diém, méi thay day trong khong qua mét phong

" hoc

MS — D: M8i sinh vién tham gia ¢huyén dé nao thi dudc cdp mét mé
s6 ghi danh theo chuyén dé d6é

GS - P. Tai méi thdi diém, méi sinh vién c6 mat trong khong qua
mét phéng hoc

1. Tim mét khoa: Tap thudc tinh c6 trong moi khod K=LGS. Tacb K’
= (LGS)' = LGSPMTD = U do d6 lugc 46 p c6 mot khoa duy nhat 1a K.
Tap cac thudc tinh khoa: U, = LGS, tap cac thudc tinh khong khoa: Uy
= PMTD

2. Vi bd phan thuc sy clia khoa K 1a GS va GS—»P, P € U, nén p
khong & 2NF va do d6 khong 4 3NF.

3. B8 y réng F da 3 dang i tiéu, ta cb:
p=(MT, GPM, GTP, MSD, GSP)

Khoa K = LGS khong c6 trong thanh phan nao clia p nén ta thém K

vao dé thu dudc két qua sau:

p= (MT, GPM, GTP, MSD, GSP, LGS)

5.9. Chi{mg minh sy tuong duong cila hai dinh nghia d va e vé BCNF.
LOQH ;» = (U,F) dugc goi la

d) & dang chun 3 manh hotic Boyce-Codd (3SNF, BCNF) néu p g
1NF va moi thudc tinh déu phu thuéc truc tiép vao moi khoa,

©) & dang chuin 3 manh hoic Boyce-Codd (3SNF, BCNF) néu p & INF
v moi PTH khdng tdm thudng X—»Y déu cho ta X 1a mot siéu khba.
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Chimg minh

[d = e] Gia sif ludc d6 p & 1NF va moi thude tinh déu phy thudce truc
ti€p vao moi khod va X->Y la mét PTH khéng 1m thudng. Ta phai
chitng minh X |2 mdt siéu khoa. Vi PTH X — Y khong tam thudng nén
ta phal c6 X > A vi A € Y\X. NEu X khéng phal 1a siéu‘khoa thi voi

moi khod Ktacd X!-»> K K- X X > A A ¢ X, tic 1a A phy thuéc

bac céu vao khoa K, mau thuan véi dinh nghia d. Vay X phai la siéu

khoa, tifc {a ta co e, dpcm.

[e = d] Gia sif lugc d6 p & 1NF va mdi PTH khong tam thudng X — Y-
déu cho ta X [a mét siéu khoa. Cho khoa K clla p va mdt thudc tinh A

trong U. Gid st A phu thudéc bAc cAuvao K tic laa X c U K > X, X
I> K, X—> A Ag X Nhuvay X — A Ja PTH khéng tdm thudng nén ta

phai c6 X la mdt siéu khoa clia p-va do d6 X — K, mau thuin vdi gia

thiét vé phu thudc bac cau. Vay moi. thude tinh A'phai phu thuéc truc

ti€p vao moi khoa cua p, tifc 1a ta cb d, dpem.
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BAI GIAI

DE THI TUYEN CAO HOC DAI HOC THAI NGUYEN
NAM 2002
Mén: Co sé cong nghé théng tin

Cau 5.
a.1) Dinh nghia quan hé:

Cho tap hitu han U= {A,, A;, ..., A} khac tréing (n 2 1). Cac phan tf
olia U dudc goi fa thude tinh. Ung véi mbi thudc tinh Ae U, i= 1,2, ...,.
n c6 mot tap khéng réng dom(A,) dudc goi la mién trj (mién bién thién)
ctia thudc tinh A, Tadat D = ALEJU dom(4,).

Mét quan hé R véi cac thudc tinh U= { A,, Az, ..., A} ky higuta
R(U), 1a mét tap cac anh xa t: U — D sao cho véimdi A e Uta cb
t(A) e dom(A). Mbi anh xa dudc goi la mét bd clia quan hé R.

a.2) Binh nghia phu thuéc ham:

Cho tap thuéc tinh U. MGt phy thudc ham (PTH) trén U la cong thic
dang £ XY, X YcU.

Cho quan hé R(U) va mot PTH £ X - Ytrén U. Ta ndi quan hé R
thod PTH fva vidt R(), néu hai bd tuy ¥ trong R giéng nhau trén X thi
chiing ciing gidng nhau trén Y,

(Y uveR:(uX=vX)= (wyY=vY)
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b.1) Phat bidu hé tién dé Armstrong:

Cho tap PTH F trén tap thudc tinh U. Bao dong cla F, ky hiéu F* 1a
tap nho nhat cac PTH trén U chira F va thoa cac tinh chat F1-F3 clia
hé tién dé Armstrong A° sau day:

F1. Tinh phan xa: Nu X2 Ythi X> Y e F

F2. Tinh gia tdng: Néu XY € F'thi XZ»YZ e F

F3. Tinh bac cau: Néu X->YeF va Y»ZeF'thi X>ZeF
Néu f e F* ta n6i tap PTH F dén ra dudc PTH ftheo tién d8 Armstrong.

Cho tap PTH F trén tap thudc tinh U va 7 1a mét PTH trén U. Ta ndi
PTH f dugc suy dan theo quan hé tir tap PTH F, néu moi quan hé
R(U) thod F thi R ciing thod 7. Ta ky higu F* 1a tap toan bd cac PTH f
dugc suy dan theo quan hé tif tap PTH F.

b.2) Phat biéu tinh dung clia hé tién dé Armstrong:

Pinh ly: Cho tap PTH F trén tap thuéc tinh U va mét PTH f trén U.
Néu f dugc dén tir F theo tién dé Amstrong thi f cing dugc dan tir F
theo quan hé, tic la F* < F'.

c.1) Binh nghia lugc do quan hé: Lugc d6 quan hé (LBQH) la mot cap
p = (U,F), trong d6 U la tap hitu han céc thudc tinh, F 1a tap cac phu
thudéc ham trén U.

¢.2) Binh nghfa khoa ctia lugc @6 quan hé: Cho LDQH p = (U,F). Tap
thude tinh K ¢ U dugce goi la khoa clia LD p néu

WK=U
(i) VAe K (K-{A)" =U
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d.1) Phat bi€u bai toan thanh vién déi véi luge 46 quan hé:

Cho 1ap thuéc tinh U, mét tap cac PTH Ftrén Uva mot PTHE X > Y
trén U. Hoéi rdng X — Y e F* hay khéng ?

d.2) Két qua lién quan téi bai toan thanh vién:’

Pinhly:X —Y e F*khivachikhiY c X*.

Vi da c6 thuat toan tim bao déng cla tap thudc tinh vai o phifc tap
thoi gian da thirc nén dinh ly trén cho ta thuat toan giai bai toan thanh
vién vdi dé phirc tap thdi gian da thifc.

Cau 6.

a.1) Thuat toan tinh bao déng clla mét tap thudc tinh trong mot Iugc
d6 quan hé:

Y tuding: Cho tap PTH F trén tap thudc tinh U va mot tap con cac
thudc tinh X trong U. B8 xac dinh bao déng clia tap thuée tinh X, X* ta
xuat phat i tap X va b3 sung dan cho X céac thudc tinh thudc v& phai
Rchacac PTH L — R e Fthoa diéu kien L < X. Thuat toan sé
ditng khi khéng thé ba sung thém thuéc tinh nao cho X,

Algorithm Closure

Pormat: ¢ = X*

Input: - LbQH p =(U,F)
- Tap thudc tinh X c U
Output: - Y =X"={ AeU_ | X A}
Method
Y:=X;
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repeat
Z:=Y;
for each FD L —»R in F do
if L C Y then
Y:=¥ o R;
endif;
' endfor;
until Y=Z;
return ¥Y;
end Closure;
b) Thuat toan tim mét khoa ciia luge dé quan hé:

. Turtudng: Xuat phat tr mot siéu khoa K, loai dan cac thudc tinh trong
K; bao toan bat bién K* = U.

Algorithm Key
Foz:mat: Key (U, F}
Input: - T3p thudc tinh U
- T3p PTH F
Output: - Khoa K < Uthda
e K'=U '
e VAe K: (K-{A}})* 2 U

Mathod
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for each attribute A in U do
if (R-{A})* = U then
K := K-{A}
endif; - |
endfor;
return K;

end Key,

c) Gia thiét:

LPQH s = (R.F),

R = abcdefy,

F={abc —» de, bcd — g, abf — eg, ce — g}

Tim mét khoa clia iudc d6 s.

LDQH s cé khéa K = abc, vi:

(abc)' = abedefg = Uva (be)' = be= U, (ac)' =ac= U, (éb)‘ =ab U
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BAI GIAI
DE THI TUYEN NGHIEN cUU SINH
‘ VIEN CONG NGHE THONG TIN
NAM 2002
- Pesd1
Céu1.

1.a} Dinh nghia ludc dé quan hé:

Ludc d8 quan hé (LDQH) la mét cip p = (U.F), trong d6 U la tap hilu
han cac thuée tinh, F 14 tap cac phu thuéc ham trén U,

1.b) Binh nghia bao déng ciia tap thuéc tinh trong LBQH:

Cho tap PTH F trén tap thudc tinh U va mét tap con cac thudc tinh X
trong U. Bao déng cla tap thugc tinh X, ky hidu X" la tap thudc tinh X°
={AcU|X 2AcF) -

1.c) Thut toan tim bao déng clia tap thudc tinh trong LBQH:

Y tubng: Cho tap PTH F trén tap thudc tinh U va mot tap con cac
thue tinh X trong U. B8 xac dinh bao dbng ciia tap thudc tinh X, X* ta
xusit phét tir tap X va b6 sung dén cho X cac thudc tinh thudc vé phai
Rciacac PTH L —» R e Fthda diéu kién L < X. Thuat toan sé
dimng khi khong thé bd sung thém thudc tinh nao cho X,

Algorithm Closure
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Format: ¢ = X'
Input: - LPQH p =(U,F)

- Tdp thudc tinh X ¢ U
Output: - Y =X*={ AeU | X > AeF})

Method

Y:=X;
repeat
Z:=%;
for each FD L—R in F do
if L £ Y then
Y:=Y v R;
endif;
endfor; |
until ¥=%;
return Y;

end Closure;

Céau 2

Gia thist:

LBQH p = (U, F); R

U= ABCDEGH; |

F={CD-»H, E-B, D—»G, BH-E, CH—- DG, C—»A}.
a) Tim tap M la giao clia toan bd cac khoa clia p: |
M=U- R-L)= '

LReF
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b) Cho biét p c6 dung 1 khoa hay khéng?
VIC*'=CA # U nén LDQH p cé hon 1 khéa.
¢) Tap ABD c6 phai la khoa clia p khéng? Vi sao?
ABD khéng phai 1a khéa ciia p vi n6 khéng chita C la phan cé
* mat trong moi khéa.
d) Tap CH c6 phdi la khoa clia p khéng? Vi sao?
Tap CH khong phai ta khoa ciia p vi (CH)*= ACDGH = U,
e) Tinh Z= (X" ¥)* ~ (K*-Y) biét X= CD, Y= CH, Kla mét siéu
khoa cla p.
Vi K la siéu khéa nén K* = U, do d6 K*-Y = ABCDEGH-CH =
ABDEG. Ta fai biét (X* Y)*= (X Y)* = (CDH)*=ACDGH; nén
- Z= ACDGH ~ ABDEG = ADG.
Cau 3. Phép phan tach moét LPQH:
3.a) Cho lugc d6 quan he p = (U,F). M6t phép tach tren tap thudc tinh
U 1a mdt ho céc tap con ciia U P = {X;, Xz...., %) thoa tinh chat:

k
Ux, =u.

i=]

Phép tach p = (X,, Xa.--,X) trén tap thuée tinh U dudc goi la khéng tén
thét (hodc khdng mét théng tin) a6i véitap PTHF néy

VR(U)eSAT(F): RIX,J*R[X,]+...» RIXJ = R. Nguoc lai, néu khdng tén
tai ding thic thita goi p 1 phép tach tén that,

Kiém tra tinh t6n that cda phép tdch béng kg thugt béng
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Input

.

o
Output

K

.

Method

LBQH p=(U.F)
Phép tach p = (X3, Xarro.X)

True, néu p 1a mot phép tach khong t3n that

False, ngoai ra.

1. Khdi tri: Lap bang T véi céc cbt la cac thube tinh trong U va

k dong, méi dong (mg v&i mét thanh phan gla X, trong p::

Dong i chifa cac ky hiéu phan biét (KHPB) a; (ng vdi cac
thudc tinh A, trong X, va cac ky hiéu khong phan biét (KHKPB)
by (mg véi cac thugc tinh A, trong U-X,. Ch ¥ réing moi KHPB.
trong cot jcha T la 'g'ic‘)'ng nhau va bang a; con moi KHKPB
trong bang T IGc dau la khac nhau.
2. Sita bdng: Lap dén khi bang T khdng con thay ddi:
2.1. Van dung cac F-luat d& bién di bang nhu sau:
V6i méi PTH L — R trong F, ndu trong bang T cb chira
hai dong u va v giéng nhau trén L thi sifa cac ky hiéu cla
ching cho giéng nhau trén moi c6t A trong bang T nhu sau: |
a) néu u.A = v.A: khong sifa,
b) néu chi mét trong hai ky hidu u.A hosc
v.A 12 KHPB thi sifa ky moi xuét hién trong bang clia KHKPB
thanh KHPB db,
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€) néu ca hai ky hiéu u.A va vA dau la
KHKPB thi sita moi xudt hién trong bang clia ky hidu cé chi s6
thiF nhat 16n hon thanh ky higu thir hai.
3. Két luan:
Goi bang két qua 1a T". .
Néu T" chira mt dong toan KHPB-thi return True néu khéng
return False,
end.
3.c) Cho LBQH p nhy trong cau 2. Van dung thuat toan kiém tra phép
Phan tach w cé mét thong tin hay khong?
Gi4 thist
p=(U, F),
U= ABCDEGH,
F={CD —»H E->B D -G, BH »E CH - DG, C->AlL
w = [ABCDE, BCH,CDEGH]

T=>T
A Bl c|ple| e | n
ABCDE a, a, a, a, as |bygl/ag(by,/a,
BCH b,,/a, a, 8; |byla,; |by/a, be/ag| a,
CDEGH |by,/a, by, /a, a, a, ag aq a;

Do T cb chira dong toan ky hiéu phan biét nén phép tach w ds cho la
khong tdn tht.
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Cau4. )
4.a) Binh nghTé cac dang chudn 2NF, 3NF va BCNF clia LDQH:
LDQH p = (U,F) dudc goi ta
' e & dahg chudn 1 (1NF) néu moi thuéc tinh trong U déu
khong phdi la thudc tinh phitc hop,
e & dang chudn 2 (2NF) néu p & INF va moi thuéc tinh
~ khéng khoa déu phu thudc ddy dd vao moi khoa,

e ddang chudn 3 {(3NF) néu p & INF va moi thudc tinh
khdng khoa déu phu thudc truc ti€p vao moi khoa,

«- & dang chuin 3 manh hosic Boyce-Codd (3SNF, BCNF)
néu p d INF va moi PTH khdng tam thudng X—Y déu
cho ta X 1a mét siéu khoa.

4.b) So dé tu’dng'quan gilta cac dang chudn:

BCNF => 3NF = 2NF |

4.¢) Xac dinh dang chudn cao nhat ciia LDQH h sau day:
h=(U F); U=ABCD, F={D —»B, C »A B —»ACD}

Giai ihich vi sa0? |

Lugc dé h c6 2 khéda K, = D; K, = B vi D'=ABCD va B'=ABCD.
Vicoé PTH C — A ma C khong phai la siéu khéa nén h khéng thé d -
dang chudn BCNF.
Tap thudc tinh khoa la U, = BD; Tap thudc tinh khéng khéa la U, = AC; _
Ta co: ‘
B — C (vi B la khéa),

-
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C - B (vi C khéng la khoa)

C — A (gia thiét) .

va A la thuéc tinh khéng khéa. Nhu vay thudc tinh khéng khéa A phu
thudc bic cu vao khéa B nén h khong & dang chudn 3NF.

Hai thude tinh khéng khéa A va C déu phu thude ddy dl vao cac khéa
B'va D do d6 ludc d6 h & dang chuén 2NF.
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BAI GIAl

PE THI TUYEN NGHIEN cUU SiNH
VIEN CONG NGHE THONG TIN
NAM 2002

Pésd2

Céu 1. | .

1.a) Binh nghfa PTH: Cho tap thudc tinh U. M6t phu thudc ham {PTH)

trenUlacongthUcdang f: X-Y; X, YcU.

Cho quan hé R(U) va mét PTH f: X — Y trén U. Ta ndi quan he R
‘ thoa PTH f va vigt R(F), néu hai bd tuy ¥ trong R gidng nhau trén X thi

ching cling gidhg nhau trén Y,

| (v v e R): (UX=vX) = (WY = v.Y)

1.b) Binh néh’n’a LOQH: Ludc d6 quan hé (LBQH) la mét cap p =

(U,F), trong 46 U la tap hitu han cac thudc tinh, F la tap cac phu thudc

hram trén U.

1.¢) Phat biéu bai toan thanh vién trén LDQH: Cho tap thudc tinh U,

mét tap cac PTH F trén U va mot PTH £ X -> Y trén U. Hi ring

X =Y e F* hay khdng ?

1.d) Biéu kién can va du lién quan dén bai toan thanh vién:

Dinh ly: X -»Y z F*khivachikhiY ¢ X'. |
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Céu 2
2.a) Binh nghia khoa cla LBDQH: Cho LHQH P = (UF). Tap thuéc tinh
K < Ududc goi I khoa ciia LD p néu
HK*=U
: () v AeK: (K-{A) =U
2.b) Thuat toan tim 1 khoa clia LPQH:
Turtudng: Xust phat tir mot sidu khoa K, loai dan Q:;Slc thuée tinh trong
K, bdo toan bat bién K* = U.
Algorithm Rey
Format: : Key (U, F)

i3

Input: - Tdp thuéc tink U
- T4p PTH F
Output: - Rhéa K U thda
s+ K'=p
* VAe K: (K-{A})* = @O
Method
‘ K:=U0;
for each attribute A in U do-
if (K-{A})* = U then
K‘ := K~-{A}
endif; |
endfor;
return K;

end Key;
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Céu 3.
3.a) Pinh nghia thudc tinh khoa (thudc tinh cd ban hay nguyén thuy),
thudc tinh khéng khoa (thuc tinh thif cdp): Cho LBQH p = (UF).
Thudc tinh A trong U dudc goi 1a thuéc tinh khoa néu A c6 trong mét
khéa cla p. A dudc goi la thudc tinh khéng khoa néu A khdng cé trong
bat ky khdéa nao clia p. '
3.b)
Gia thiét:
LBQH s= (U, F)
U= ABCD,
F={AD - BC, B —» A D »C}.
a) Tim céc khoa clia s: Ludc d6 s cb 2 khoa:
K, =BD,vi(BD)'=U;B* =AB=U;D*=CD = u.
K, = AD; vi (AD)' = U; A" =AzUva D* #U;
b) Cho biét C cé phai fa thudc tinh khoa hay khong? C khong phai
la thuéc tinh khéa cila s vi C khong co trong khoa nao.
Cau 4. ,
4.a) Pinh nghia cac dang chudn 2NF, 3NF va BCNF clia LBQH:
LPQH p = (U,F) duodc goi la
o & dang chuén 1 (1NF) néu moi thudc tinh trong U déu khoéng
phai 14 thudc tinh phic hgp,
e & dang chudn 2 (2NF) ndu p & 1NF va moi thudc tinh khong
khoa déu phu thudc day du vao moi khoa,
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* & dang chudn 3 (3NF}néu p & INF va moi thudc tinh khong
khoa déu phu thuéc truc tiép vao moi khoa, '
* 0 dang chudn 3 manh hodc Boyce-Codd (3SNF, BCNF) néu
P & INF va moi PTH khdng tam thuding X—Y déu cho ta X I3
mét siéu khoa.
4.b) Sa 46 tuang quan giita cac dang chuin;
BCNF = 3NF — 2NF
4.¢) Xac dinh dang chun cao nhat clla LBQH h sau:
h= (U, F); U=ABCD, F= {CD -8B A C B -ACD)
Giai thich vi sao?
Lugc d6 h b 3 khéa: Ki= B viB*=u;
Ke=COVI(CDY' =U,C'=C» U D =ps iy
K; = AD, vi (AD)' = U, A* = AC = UD =Dz y.
Tap thuée tinh khéa 1a U, = ABCp = U, vay h khéng c6 thuéc tinh
khéng khéa. '
Tac6PTH A - Cmaa khdng phai ia siéu khoa nén h khong thé &
dang chudn BCNF,

P =(U, F); U= ABCDEHG:
F={DE->G, H-cC, E>A cGo, H, DG—EA, D B).
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a. Tim tap M Ia giao ciia toan bd cac khoa cla p. Cho biét p cb
dang 1 khoa hay khéng?

M=U-ABCGEH=D.M'=D*"=BD =U nén pco hon 1 khoa.
b. Tim 1 khod cua p: K= DEH, vi (DEH)" = DEHGCAB,

(DE)* = DEGAB = U, (DH)’ = DHCB = U, (EH)' = EHAC = U.
c. Tap BCE cb phai la khoa clia p khong? Vi sao?

Khoéng, vi BCE khéng chita D la giao cac khoa.

d. Hay thém hoac bét 1 phu thuoc ham cho F d& LPQH c6 dung 1
khoa. Thém chdng han PTH D—ABCEGH. Khi d6 D vén la giao
céc khoa va D* = U nén p c6 dung 1 khoa.
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BA! GIA|
DE THI TUYEN NGHIEN CUU SINH
, BAIHOC BACH KHOA HA NOI
NAM 2002
Bai 1. "

1a) Binh nghia lugc d6 quan hé:
LDQH ta mét cdpp= (UF) trong a6 U1 tap bitu han cac thuéc tinh, F
1a tap PTH trén U. )
1b) Binh nghfa khoa ciia lude dd quan hé: Cho LPQH P = (U,F). Khéa
clia LBQH Ia tap con thudc tinh K clia U thda

K=y

(i) V A e K (K4AY = U.
tc) Thuat toan tim mét khoa clia Iuge d6 quan hé:
Turtudng: Xust phat tir moét siéu khéa K, loai dan cac thuéc tinh trong
K, bao toan bat bisn K* =
Algorithm Key

Formaf. : Key(UO,F)

- Input.: = Tép thudc tiph U
~ Tap PTH r
Output: - Khéa K cUthéa
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e K'=U
e V Ae K: (K-{A})" # U
Method
K:=U0;
for each attribute A in U do
if (K-{a})' = U then
K = K-{A}
endif;
endfor;
return K;
end Key;
Bai 2. Gia thiét:
p ={UF); U= ABCDEH
F={BC—E DA C-A AE - D, BE—> CH}.
a) Tim mét khoa K clia lugc db p:
LD p c6 khéa K= BC Vi
(BC)" = BCEADH = UB=BzUC= CA=zU.
b Ngoai khoa K, lugc d6 p con khoa nao khac khéng? Vi sao?
Giao clia cac khéa: M= U - EADCH= B, M=B'=B=U.Vayib
c6 hon 1 khéa.

c)TapBCHco phai la khoa cla p khéng? Vi sao? BCH khong phai
la khéa clia p vi BCH chda thuc sy khoa K = BC tim dugc & cau a.

d) TapBD co pha| la khoa cia p khong? Visao?
Vi (BD)* = BDA = U nén BD khong phai la khoa ctia p.
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e) Tinh Z = (X" UY)* n K" - (XUY) véi X = AB, Y= D, Kla mét siéu

khoa cla p.

Vi K la siéu khba nén K* = U, mat khac (X uY) = (XuY) , do dé

Z=(XUY)' - (XUY) = (ABDY - ABD = ABD-ABD = &

f) Hay thém cho F m&t phu thuéc ham dé p ¢6 dung maot khoa.
| Gidithich cach lam:

Vi giao cac khoa la B nén ta c6 thd thém PTH B>ACDEH. Kni d6

giao céc khbda van 1a Bvataco B* = U nén LD cbé diing 1 khoba.

Bai 3] Mot lugc @6 quan hé & dang chudn 3'va ¢6 mot khoa duy nhat

- cOthé & ‘dang chuén Boyce-Codd khéng? Vi sao? Co.

Ching mmh. Gid st LD p & 3NF, co mét khéa duy nhét K nhung
khéng & BCNF. Vay phéi c6 mét PTH khéng tam thuding X—A, AzX
sao cho X khéng phéi Ia siéu khéa. Ta co K—sX vi K la khoa, X 1-» K vi
X khéng phai 1 siéu khba. Néu A khéng phéi 13 thuoc tinh khéa thi
phu thuéc bdc cdu K—X, X 1=K, XA, Ae X chimg 3 LD d& cho
khéng & 3NF, Véy A phai la thuée tinh khéa, tirc 1a A ndm trong khoa
duy nhét K. Xét tap M = (K- -A)X. VI M o X nén theo tién dé phén xa
Armstrong M—X, mét khdc X—A theo gia thiét, nén theo tién dé bic
cdu Amstrong ta suy ra M—A. Khi d6 M* chifa A va do dé chira K.
T Ia M la siéu khéa khoéng chita A. Tir siéu khoa nay ta co thé tim

. dugc mét khba K' = K (vi K chia A ma K' khéng chia A). Hai khoa nay
méu thuén véi didu kidn khoa K 13 duy nhét, Véy gid thiét vé su t6n tai

PTH khéng tdm thuding X—A, AeX sao cho X khong phdi Ia siéu khoa
la sai. LD phdi & dang BCNF, dpcm.
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BAI GIAI

DE THI TUYEN CAO HQC NGANH GIS NAM 2003

PAI HOC BACH KHOA TP HO CHI MINH,
Mén: Cd sd dir ligu, dé s81
Thoi gian 120 phit, khing tham khdo tai liéu

Trong dé thi, tép céc thudc tinh dugc Vit duti-dang x&u.ky tu, ky hiéu
XY duoc hiéu la phép hop 2 tap X va Y, XY = XUY. Céc tir viét tét:
LOQH: luge d& quan hé, PTH: phu thuéc ham. :
Cau1.

* @) Dinh nghia phép trd hai quan hé:

Phép tnr (theo ty thuyét tap hop ho#c ldy phén riéng) hai quan hé
tuang thich R(U) va S(U), ky hiéu R-S, cho ta quan hé chifa cac bdé
clia quan hé R khong c6 trong quan hé S, . -

PW)=RS=(t] teR, te S}
b) Thuat toén xéc dinh phép trr hai quan he
A.lgq.rithm Substraction
Format: P = R-8
Input: - Quan hé R(U)

- guan hé S(U)

157



Bai tép Co s¢ Dit liéu

Output: - Quan hé R-8={t|teR, tes)
Method
Create (P, Attr (R));
for each tuple u in R
with u not_in $ do
add u to P;
ehdfor;
return P;
o end Substraction;
Cau 2.
&) Dinh nghta LBQH: Luge d quan hé (LDQH) ia mét cdp p =

(U.F), trong d6 U 14 tap hitu han céac thuéc tinh, F I3 tap céc
phu thube ham trén U,

b} Dinh nghta bao déng cia tap thuée tinh trong LBQH: Cho
LDQH p = (U,F), trong d6 U 12 tép thube tinh, F fa tap PTH
frén U. Bao déng cia tép thudc tinh X, ky hidu X* Ia tép thubc
tinh

X'={A eUlX 5 A eF"}
¢) Thuét toan tim bao déng ciia tép thudce tinh trong LOQH:

Y tudng: Cho tap PTH F trén tap thuéc tinh U va mét tap con céc
thudc tinh X trong U. D& xéc dinh bao déng cia tap thuéc tinh X, X* ta
xuét phét tir tap X va b8 sung dén cho X céc thubc tirth thudc v& phéi
R cla cac PTH L — R ¢ F thda didy kién L o X. Thust todn sé
dung khi khdng thé b8 sung thém thuéc tinh néo cho X
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Algorithm Closure
Format: C = X*
Input: - LpoH p =(0,F)
- T4p thuéc tinh X c U
Ooutput: - ¥ = X' = {AeU | X— AcF')
Method
Y:=X;
raepeat
Z:=Y;
for each FD L —R in F do
ifL C Y then
Yy:=¥ v 5,
endif; . ™
endfor;
until Y=Z; |
raturn ¥;
end Closure;
Céu 3.
Gia thigt:
LPQHp=(U, P, U= ABCDE,
F={DE—>A, B-»C, E—~>AD}.
. a) Tim mét khoa cia Iugc dé p. Lugc d6 p cb khoa K=BE, vi
(BE)'=Uva B'=BC =U; E'= ADE = U.
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b) Tép BCE c6 phéi Ia kho cia p khéng? Vi sao?

Khéng, vi BCE chita BE, ma BE 13 khoa.

c) Tép AD c6 phéi 1a khoéa cda p khéng? Vi sao?

Khéng, vi (AD)* = AD = U,

d) Lut_!é d8 p con khoé nao nita khbng? Vi sao?
"Tatim tap M4 giao ciia toan bd cac khoa cila p:

M=U- U (R-1).

L—ReF
M=ABCDE - ACD = BE = Kdo d6 LDQH p chico mét khod duy nhét.
&) Tith Z= (XY)' ~ (K" - Y) biét X = DE, Y = AD, K Ia moét siéu
khoé cia p.

Nhén xét: VIK I3 sidu khoa cia P nén K' = U. Mét khéc, theo céng
thae (XY} = (XY)' nén ta cé

Z= (XY)' n (U-Y) = (DEA)* ~ BCE = DEA ~ BCE = E

1) C6 thé thém vao F mot PTH dé thu dugc luoc d6 co dung 2
khod khong. Gidi thick céch 1am?

Thém, chang han PTH C ~ B. Khi d6 ngoai kho BE uge 6 c6
thém khod CE, vi C ~ B. D& théy c6 thé tach LDQH p thanh 2
LOQH tharh phén doc t5p nhau I3 P~(ADE, {DE—A, E—AD}) véi
khoa Ki= E v p, =(BC, {B-»C}) véi khoa K, = B. Khi thém PTH
C — B cho.LDQH p; ta c6 thém khod K, = C. Hop nhét 2 huoe d6
néy lai ta sé dugc dang 2 kho4 I3

KK, = EBva K,K, = EC.
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BAI GIAI

PE THI TUYEN CAO HOC NGANH GIS NAM 2003

DAIHOC BACH KHOA TP HO CHI MINH
Mén: Cd sd dir ligu, dé s62
Thoi gian 120 phiit, khong tham khdo 1di lidu

Trong dé thi, tap céc thudc tinh duvc viét dubi dang xéu ky tu, ky higu
XY dugc hidu 14 phép hop 2 tap X va Y, XY = XUY. Céc tir viét tét:
LPQH: lugc d6 quan h8, PTH: phy thubc ham.

Cau 1.
a) Dinh nghia phép toén két ni tu nhién hai quan hé: Phép két néi (t
nhién) hai quan hé R(U) va S(V); ky hidu RsS, cho ta quan hé chla
cac bd dudc dan tif cac bd u clia quan hé R véi mbi bb v ciia quan h8
S sao cho céc trj trén mién thudc tinh chung (néu c6) ciia hai bd nay
gidng nhau. e e
P(UV)= ReS={uw|ueR,ve S uM= vM M=UnV}
b) Thuét toén xéc dinh phép roén ké’t n6i tu nhién hal quan hé:
| A.Igorztbm Join )

Format: P = RS

Input: - Quan hé R(U)

- Quan hé S(V)
Outpui:: ‘= Quan hé
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R*$={u*v|ueR, veS, u. M=v. M, M=U\v}
Method
X = Attr(R) u Attr(s);
M = Attr(R) n Attr(s);
| Croaf:e(P,X);
| for each tuple u in R do
for each tuple v in S do
if u.M = v_M then -

" o add u+v to P ,
Qndif;
endfor;
endfor;
return P;
end Join;
Céu 2. '

8) Dinh nghia LDQH: Luoc d6 quan hé (LDQH) 1& mdt cip p =
(U,F), trong db U 14 tap hiu han céc thubc tinh, F 14 tép céc
phu thubc hém trén U,

b) Binh nghta khoé cda lusc d8 quan he: Cho LOQH p = (U,F).
Khoa cia LDQH Ia tap con thudc tinh K ciia U thda

(K=U )
(i) VA € K: (KHA}* =U. |
©) Thuét toan tim mot khoé cia Iuoc d6 quan hé:
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Tutuong: Xuét phat tir mot siéu khéa K, loai dén cac thubc tinhi tiong
K, bdo toan bét hién K = u.
Algorithm Key |
Format: Kay(U, F)
Input: - Tap thuoc tinh U
. Tap PTH F
Output: - Khéa K cUthda
e K'= u
e V Ae K: (K-{A})* #» U
~ Method
K:=U,; -
for each attribute A in U do
if (K-{A})* = U then

K := K~-{A)}
endif;
endfor;
return K;' ,
end Key;
Cau 3. '
Gia thiét:

LDQH p = (U, F); &/ = ABCDE;
F={EA—>B, C->D, A—>BE}.
a) Tim mét khoé cia lusc 96 p:
TatimtapMla giaocﬁatoénb@céckhoécﬁap: :
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M=U- U (R-1)

L—>ReF

M= ABCDF - BDE = AC, vi (AC)'=U nén p co mét khoé duy nhét la

= AC.
b) Tap CDA c6 phéi la khod cia p khéng? Vi sao?
Khdng, vi CDA chifa khoé AC.
c) Tap BE co phai Ia khos cila p khéng? Vi sao?
Khong, vi p chi c6 mot khos duy nhat 1a AC.
d) Luge d6 p con khod ndo nira khéng? Vi sao?
LOQH p chi c6 mét khod duy nhét M=AC theo ly do trong c4u a).
e} ThhhZ= (X Y)'nK' biét X=AE, Y= BE, Klémotkhoacuap

Nhan xét: VI K Ia khod cia P nén K' = U Mt khac theo cbng
the (X Y)" = (XY)" nén ta co

Z=(XY)' ~ U= (XY)" = (ABE)'= ABE.

f) Co'thé thém vao F mét PTH d& thu duoc huoc d6 'cé ding 2

khoa khéng. Gidi thich céch iam?

* Thém, chdng han PTH D - C Khi do ngoéi khoé AC luoc d6 cé

thém khod AD, vi D — C. Dé théy co thé tsch LDQH p thanh 2
LDQH thanh phén dbc I3p nhau I3 p,=(ABE, {EA->B, A—BE}) véi
khod K,= A va p, =(CD, {C—D})) véi khoa K, = C. Khi them PTH
D - Ccho LOQH p, ta c6 thém khos Ks= D. Hop nhét 2 e dé
nay lai ta sé duoc dang 2 khod 14

KK, = AC va KK, = AD,
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“BAIGIAI |
PE THI TUYEN CAO HOC NGANH GIS NAM 2003
PAI HOC BACH KHOA TP HO CHIMINH
Mén: Co sé dirliéu, dé s6 3
Thoi gian 120 phiit, khong tham khdo tdi liéu

Trong dé thi, tap céc thubc tinh dugc viét dudi dang xau ky tu, ky hiéu
XY dugc hiéu la phép hgp 2 tép X va Y, XY = XUY. Céc td viélt tit:
LOQH: luoc d6 quan hé, PTH: phy thuéc ham. ‘

Cau1.
a) Dinh nghta phép toan léy giad hai quén hé:
Phép giao (theo ly thuyét téb hop hoZc 18y phén chung) hai quén hé
tudng thich R(U) va S(U), ky hiéu R&S, cho ta quan hé ch(fa cac bo
xuét hién d@8ng thdi trong c hai quan hé thanh iphe’in, '
. pUy=R&S={t| teR teS)
b) Thuét toén giao hai quan hé:
Mgorifhm Intersection
Format: P .= R&S
Input: - Quan hé R(U)
- Quan hé $(U)

Output: - Quan hé R&S={t|teR, tes)
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Method
Create (P,Attr(R));
for each tuple u in R
with u in § do
add u to P;

andfor; . |
return P;

end Intersection;

Cau 2.

a) Dinh‘nghia bao déng cha tdp thudc tinh trong. LOQH: Cho
LBQH p = (U,F), trong d6 U la tap thudc tinh, F Ia tdp PTH trén U. Bao *
déng clia tap thudc tinh X, ky hiéu X* 1a tap thubc tinh

X={AcU|X »AcF}
c) Thuét todn tim bao dong cda tap thudc tinh trong LDQH:

Y tubng: Cho tép PTH F trén tap thubc tinh U va mét tap con cac

thudc tinh X trong U. Dé xéc dinh bao dong ciia tap thudc tinh X, X' ta

xuét phat tir t4p X va b6 sung dén cho X céc thudc tinh thudc vé phai
"R cla céc PTH L - R « F thda diéu kitn L < X. Thuét toan sé
- dimg khi khéng thé b8 sung thém thubc tinh nao cho X.

Algo;i thm Closure
Format: C = X*
Input: ~ LDOH p =(U,F)
- Tép thuéc tinh X c U
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Output: - Y =X* = {A eU | X—-)A e F')
Method
Y:=X;
repeat
z.--%r;
B for each FD L - R in F do
if L c Y then
Y:=¥Y U R;
andif;'
endfor; N
until ¥=2; .
return Y,'l
end Closure;
Cau 3.
Gia thiét: )
LBQH p= (U, F); U= ABCDE;
F={AB—>C, DE B->CA}
a) Tim mot khoa cila lugc

Tatimtap Mla giaoclato ¢ cac khoa clia p:
M= U - U (R-L) 'a“ '

L—ReF &c
M= ABCDE - CAE=BD, V(.  =U nén p c6 mt kho
M= BD. |
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b) Tép DEB cb phéi la khoa cla p khéng? Vi sao?
Khoéng, vi DEB chifa thut su khoé M = BD.,
¢} Tap CA c6 phéi Ia khoé ctia p khéng? Vi sao?
Khéng vi p chi c6 mét khoa duy nhit M = BD.
d) Luoc d6 p con khoé nao nia khéng? Vi sao?
Knong, véi Iy do trén. |
e) TinhZ=(XY)' n K" bi6t X = AB, Y = CA, K Ia mét siéu khoé
cdap. .
Nhéin xét: VIK Ia khod cila p nén K* = U, Mét khéc, theo cong
thuc (XCY)* = (XY) “néntacd
Z= (XY)' A U= (XYJ" = (ABC)'= ABC.

1} Co6 thé thém véo F mot PTH dé thu duth lugc d6 cb6 dung 2

khoé khéng. Gidi thich céch lam?

Thém, chéng han PTH E — D Khi d6 ngoai khoé BD lupc d6
co thém khoé BE, W E — D. D& thdy c6 thé tach LDQH p
thanh 2 LOQH thanh phén ddc I&p nhau 18 p,=(ABC{AB—C,
B—CA)) v6l kwd X\= B vd p, =(DE, {D-E}) véf'khod K, = D.
Khithém PTH E -+ Dcho LDQH p, ta c6 thém khoé K, = E.
Hop nhét 2 e 48 ndy lel ta s8 dupc ding 2 khoé 14

KK, = BD va KK, = BE.

01.07.

Y nén p c6 mot kho,



BAI TAP CO SO DU LIEU

Chiu tréch nhiém xudt ban:
CAT VAN THANH

In 1000 cuén khé 14,5 x 20,5 cm tai Xudng in Nha xuat
ban Théng ké. Gidy phép xudt ban sd: 155-205/XB-QLXB do
Cuc xu4t ban cdp ngay 03 thang 03 nam 2003. In xong va ndp
luu chiéu thiang 10 nam 2003.
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