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TINH BUNG PAN cUA LUQC PO €O SO DU LIEU
HUGNG BOI TUONG

POAN VAN BAN

Abstract. Inheritance, in object-oriented systems, allows compact, open and readable software to be con-
structed (2], [4], [5], [6]. Powerful object models adopt multiple inheritance, allowing a type (or class) to
inherit from more than one supertype. Unfortunately, this powerful modeling mechanism can generate inher-
itance conflicts, which arise when the same property (or operation) is defined in more than one supertype,
or a property (or operation) already present in one supertype, is locally redefined in subtype (overriding)
[1]. In this article, a graph-theoretic approach for object-oriented database schema correctness checking has
been presented. Schema correctness, which depends on the inheritance hierarchy, is twofold: it requires the
absence of unsolvable inheritance conflicts and the termination of the inhertance process.

1. TOM TAT

Trong c4ch ti€p cin huéng 481 twong, co ché thira k& cho phép ching ta xay dung dwoc nhing
phin mém cb dong, rd rang va cé tinh mé& hon [2,4,5,6]. Nhitng mé hinh manh déu chip nhén co
ché thira k& boi, cho phép mét ki€u (hay 16p) thira ké tir nhiéu hon mét ki€u co s&. Nhung ciing
chinh tir co' ché manh ndy lai c6 thé tao ra nhitng xung dét giira cic kidu thira k&, khi mdt tinh chit
(thudc tinh) dwgc thira ké tir mot s8 (nhigu hon mét) ki€u cha ma nhitng ki€u nay lai khéng twong
thich véi nhau [1]. Ti€p theo nhitng k&t qud di néu & (3], va dua vao céc tinh chit co bdn cia qud
trinh thira k&, ching t6i giéi thiéu mét cich ti€p can theo ly thuyét do thi dé ki€m tra tinh ding
din cda lwoc db co s& dir liéu. Tinh ding din cda lwgc d6 phu thudc vio tinh phi mau thuin va sw
két thic cda qué trinh thira ké ki€u trong hé thdng.

2. GIOT THIEU

Trong bai bdo niy ching ta st dung mét s& ky hiéu, khdi niém va nhiéu tinh chit thira ké ki€u
trong hé thdng d&i twong da dwoc gi6i thiéu trong [3]. D& tién theo ddi ching ta hiy nhic lai mét
s6 khai niém chinh.

Trong hé th&ng ki€u ngudi ta thudng st dung mét s& ki€u co bdn ma ching ta goi 1 nhimng
kidu nguyén thdy nhu ki€u integer, real, string, v.v.. Ky hi¢u L la tip céc ki€u nguyén thiy va T 13
tap tén cédc ki€u dwoc tao 1ip trong hé théng.

Dinh nghia 1. Quan hé Sub thia ké ki€

Cho trwéce tip cic kitu T, , € T, 2 = 1,2,...,nva b, e TUL m = 1,2,... ,k Kiéu 7 thira
ké (truc tiép) tir nhirng ki€u 7 v dwoc b3 sung mét s3 thude tinh trong cic ki€u 6, s& dwgc dinh -
nghia nhu sau:

type T=171, T2, T {P1:61; P2 625... i Pk : Ok} (1)
va duoc ky hidu r Subr; (¢ =1, 2,..., n), ki®u 7; goi Ia cha cda 7 hay 7 13 con cia 7.
Kifu chusn cé thé 13 ki€u nguyén thiy hoic ki€u dwgc tao 14p ra nhu sau:

type 7= {p1:61;p2:82;... Pk Ok} (2)

Trong céc biéu thirc (1) va (2): 6 ETUL, pm € P, m=1,2,...,k, P 12 tip tit cd cic thudc tinh.
Goi I 13 tip t4t cd céc ki€u dwoc tao ra theo quan hé thira ké. Goi N 14 tap t&t cd cic ki€u chuan.
Vé&i m&i ki€u 7 € T chiing ta cé thé x4c dinh t3p tit cd cac kifu co s& d€ dwoc thira ké thong qua
him A : T — UL, dwoc xac dinh nhu sau:
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A(r) =0 néu 7€ N,

A(r) = O {{r;} U A(7j)} cho nhirng 7 € I. (3)

Dinh nghia 2. Luoc d6 @67 tuong
Lwgce dd co s& dir liéu huéng d8i twong (goi tit 13 luge d6 d8i tuwong) 14 mdt bs ba £ = (T, L, P)
thda man ba tinh chit sau:
(i) T4t cd nhimg ki€u 7 € T phdi dwoc dinh nghia duy nhit, nghia 13 xuit hién ddng mét Iin &
vé trai trong cac dinh nghia ki€u cda 7.
(ii) Vé&imoi ki€u r € T, 7 ¢ A(r), nghia 13 quan hé thira k& khéng tao thinh chu trinh vi nhing
thudc tinh b8 sung khéng 13ip lai cic thudc tinh cda & cic kidu co sé.
(iii) Khéng cé cac bd 1ong nhau trong dinh nghia kiéu, trong thira k& va khai bdo thudc tinh déu
phai thong qua tén goi ki€u.

Dinh nghia 3. Cho truéc lwge d6 £ = (T, L, P), trén T xac dinh mdt quan hé < nhu sau:
(1) VeTUL,7<.
(i1) Néu ry = {a; :mi5 ¢kt e}y, 72 ={a; : w;} € T thi
71 < 12 € my < gy V6L My, g, e € TU L. (4)

Néu 7; < 75 thi ching ta néi ring 7; 13 ki€u con cda 7.

Pinh nghia 4. Quan hé suy di®n <(" trong ¥ dwoc dinh nghia nhu sau:
(i) 7<(™ 7, véimoire TUL van>0.
(i1) Néu m; = {a; : mi; ek : Y} vd 7o = {a; : p; thi véi moi n > 0,
m <™ 7, & Vi, 3n;, 0 < n; < nsao cho n; <(™) p;. (5)

Trong [3] di khing dinh quan hé < 13 thi tu bd phin twong dwong cia < véi <(™). D& khing
dinh duogc tinh phi miu thuin cda hé thdng d&i twong ching ta phdi ki€ém tra dwoc tinh nhit quin
dir liéu cda lwge d6 déi twong. Mot lwge d6 dwoc goi 1a nhit quan néu qué trinh phin gidi thira ké
dé xac dinh cic thanh phin twdmg minh cida cic ki€u trong hé thdng khong din téi xung dét trong
s8 nhirng ki€u co s&. Qué trinh phéin gidi thira ké 1a qué trinh bién d8i nhirng ki€u khong & dang
chuin vé dang chuin twong dwong, hay con goi 13 qué trinh chuin héa ki€u. Trong mé hinh hé
théng phin mém, co ché thira ké dwoc st dung dé hd tro cho viée st dung lai nhirng ki€u da dwoc
xiy dung t8t va tranh khéi phdi viét lai cdc thanh phin (thudc tinh) t¥r nhitng ki€u co s& trong
céc ki€u thira ké. Mit khac ching ta ciing di biét, trong hé thdng khong cho phép lip lai vi su 1dp
lai khong chi din t&i du thira ma con giy ra su khong nhit quan dir liéu. Nhu viy, néu trong qui
trinh chu&n héa ki€u ma mét ki€u dwgce thira k& boi (nhigu hon 1) ki€u cha va ¢ cling chung mét
s8 thudc tinh thi cé thé din téi xung dét hay khong nhit quan vé kieu. Khi nhitng thudc tinh chung
dé cuing qui chi€u t&i mot ki€u nguyén thdy thi khong xdy ra xung dét. Qud trinh thay thé tén cac
kidu cha (co s&) bing nhirng thudc tinh twong dng cia ching trong kidu thira ké cé thé thuc hién
théng qua phép hoi nhip kicu |[.

3. PHEP HOI NHAP KIEU VA QUA TRINH THUA KE

Dinh nghia 5. Phép tu tip ki€u | xdc dinh qué trinh thira ké, dwgc dinh nghia nhu sau:
i) rlr=r,17eTUL.
(i1) Néu 7y # 72 vad 71 hodc 72 1 nguyén thiy thir | 7, =L.
(1)) Néu . ={ai :mi; b5 :ps, e ={ai i’ et b1 =1,2,00m, 7 =1,2,..,n, k=1,2,...,1,
va Vy,k : b; # ci thikhi dé
nln=L& Jinln' =1,
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nlm={aimin'ibyipycem} S Viin o' #L. (8)

Trong d6 L dwgc ding dé€ ky hidu cho sw xung ddt giira cdc ki€u. 7, | 7, = L nghia 13 phép tu tip
| cda 7; véi 75 13 khong xdc dinh. Hay néi cich khéc trong quan hé thira k& tir r; va 7, sé st dung
chung nhirng thudc tinh lién quan téi 7; vi 72 ma bdn than ching lai khong twong thich nén din té&i
mau thuin.
Vi du 1. Cho truéc hé thdng kidu

type Nguoilon = {Tuoi: integer; Con: Sinh_vien};

type Sinh_vien = {Ho_ten: string; Truong: string; Ban: Nguoi_lon};

type Giao_vien= {Ho_ten: string; Luong: integer; Ban: Giao_vien};

type Nhan_vien = Sinh.vien, Giao_vien{ };
DPé x4c dinh dwoc cic thude tinh (mdt cich twdng minh) cda Nhan.vien ching ta phdi thay thé
Sinh_vien vi Giao_vien bing nhirng thudc tinh cda ching sao cho khéng x4y ra mau thuin. Hai ki€u

Sinh_vien, Giao_vien ¢ 2 thudc tinh chung 12 Ho.ten cting ki€u string con Ban cé ki€u Nguoi_lon &
Sinh_vien, ki€u Giao_vien & Giao_vien. Viy:

Nhan_vien = Sinh_vien | Giao.vien =

{Ho_ten: string; Ban: Nguoi_lon | Giao_vien; Truong: string; Luong: integer}.
Trong d6 s

Nguoilon | Giao_vien = {Ho_ten: string; Tuoi: integer; Con: Sinh_vien; Ban: Giao_vien}.
Nhur viy néu chiing ta d4t Nguoilon | Giao_vien 13 ki€u méi d€ ddm bio khéng c6 cic bd 16ng nhau,
vi du Vien_chuc thi ki€u Nhan_vien trong hé théng trén khéng & dang chuin chuyén dwoc vé dang
chufn nhw sau: :

type Nhan_vien = {Ho_ten: string; Ban: Vien_chuc; Truong: string; Luong: integer};
type Vien_chuc = {Ho_ten: string; Tuoi: integer; Con: Sinh_vien; Ban: Giao.vien}.
Hai ki€u dwoc goi 13 khong twong thich néu két qua cda phép hdi nhip ki€u | cda ching 12 khéng
xéac dinh.
 Vidu 2.
type Nguoilon = {Tuoi: integer; Con: Sinh_vien};
type Sinh_vien = {Ho_ten: string; Truong: string; Ban: Nguoi_lon};
type Giao_vien = {Ho_ten: Hovaten; Luong: integer; Ban: Giao_vien};
type Hovaten = {Ho: string; Ten: string};
type Nhan_vien = Sinh_vien, Giao_vien{Dia_chi: string};
Bé&i vi string va Hovaten khong twong thich, string 13 nguyén thiy, Hovaten khéng phéi nguyén thiy
nén theo Dinh nghia 5 thi string | Hovaten = L. Do viy Sinh_vien | Giao_vien = 1, nghia 13 ki€u
Nhan_vien dinh nghia thira ké tir Sinh_vien, Giao_vien sé din t&i mau thuin. Néi cich khic kidu
Nhan_vién dinh nghia trong v{ du 2 13 khéng x4c dinh, vi viy hé thdng niy 13 c6 méau thuin.
Pinh nghia 6. Qui trinh thira ké cda 7 € I 13 két thic néu s8 Iin thwe hién phép hoi nhip kiéu |
két thic sau hiru han lin 4p dung diéu kién (6).
Truéc khi xét diéu kién ki€m tra tinh ding cda lwoc d6 ching ta hiy nghién ctru mét sd tinh

chit quan trong cda qué trinh thira ké thdng qua phép hdi nhip ki€u 1 vi quan hé thi tu kiéu con
<

S& dung phuong phép twong tw nhu trong [3], cic tinh chit cda phép héi nhip ki€u | c6 thé khing
dinh théng qua phép hdi nhip kidu suy dién |(?).
Dinh nghia 7. Phép hdi nhip ki€u suy dién 1(®) x4c dinh qui trinh thira ké suy dién dwoc dinh
nghia nhwr sau:

(i) vn>0: rl™r=r
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(i) Néu 7; # 72 vd 7; hodc 75 13 nguyén thdy thiVn >0 : 7y [(®) 1, =1,

(iii) Néu ry = {ay :ni; b5 : st e ={ai inlsee i mbi=1,...,m55=1,... mk=1,..., va
Vi k:b;#ckkhidéVn>0m |(® r=633In; <n:n [P gl=1

nnlrm={ai:n | n;bju:p;cei} S ViVO<n; <n:y () nt #£L . (7)
Dinh Iy 1. Phép | va [(") ld twong dwong
Vi,mel,nln#lL& EnZO:fll(")'rz;é_l_, (8)

Chitng minh. Di€u kién cdn: Qui nap theo s8 lin m 4p sung tinh chit (6).
Diéu kién dd: Qui nap theo n.

Sau diy ching ta xét ti€p mot s& tinh chdt cda qud trinh thira ké va quan hé <.

Bé6 dé 1. Tinh giao hodn cia phép héi nhip kicu

Vr,ne€l,nlrn#l=>mnln#L van lnpn=rnlmn. (9)
Chitng minh. D€ ¢ (9) ching ta chi cin chirmg minh
nln#lan Mozl van |Wp=n|® 4 n>o0 (10)
Tinh chét (10) lai dé ding dwoc chirng minh qui nap theo n. N 0O
B& de 2.
V€T, n<né&nln=". (11)

Ching minh. T Dinh 1y 1 suy ra (11) twong dwong véi
n<™rnoen|™n=r, m>o. (12)

Khi n = 0 thi khing dinh (12) 12 hi€n nhién. Gii thi€t khing dinh trén ding véi k < n, cin chimg
minh ti€p né ding véi n.
Digu kién cin: 1 = {a; : mi; b : i}, 72 = {a1 : 0}}, i <) 1y = gy <) gyl véi n; < n. Theo gid
thi€t qui nap chiing ta cé n; (™) ni=mni. Viy n, 1) gy = {a; : mi; be : ik} =11
Diéu kién dd: Néur = {a; : ni;b; : p;j}, o= {ai:nlce : w}pvadn>0: 7 1y =n =
{ai : m; by : pj}. Theo dinh nghia cda |(® thi 7y |(®) = {a; : ny [®) nls by o pyscp 2 i} =
{ai i ni; by : py} véing < n. Tir d6 ta ¢ n; [(™) pt = n; = <(™) p! nghiala r <) 7y
B& de 3.

Vr,r,m €T, r<mn,r<m=>nl|ln#l var<n | n. (13)

Chitng minh. Trong (3] di khing dinh sy twong dwong cda < véi <" viyr<mn =>3n>0:
r<(® 7 vair<rmn=3Im>0:7r <™ 1, D4t r = max{m,n}, ching ta sé thiy ngay ring khing
dinh (13) twong dwong véi

n £l var<d g |0 g (14)

Khing dinh (14) c6 thé ching minh qui nap theo r twong tu nhu trén. O
B& de 4.

VTl,TzeT,Tlng;é_L=>T1ngS‘rlvﬁTlngSTg. (15)

Chitng minh. B&ivi | c6 tinh hodn vinén chicin chirarngVr, neT,n|ln#Ll=>n | n<n.
M3t khdc 7y | 70 # L=>V¥n > 0: 7 |(® 75 12 x4c dinh, nén chi cin khing dinh tiép r, |(®) 7, < 7y,
Diéu niy cé thé chirng minh qui nap khi don giin theo n. a

T cic bd dé trén ching ta c6 két qua kha ly thid nhu sau:
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Dinh 1y 2. Vri, 72 € T, néu 1y | 75 #L (zdc dinh) thi nd ld kié'u con chung Ién nhit cda 7 va
theo quan hé ki€'u con <.

Ching minh. Suy truc ti€p tir hai bd dé 3 va 4. O
Ngoaii ra ching ta thiy phép | con cé tinh chit két hop.
B3 deé 5.

VTl, T2, T3 € T, (1’1 l 1'2) l T3 ;é,l_=> T1 l (7'2 l T3) 75_.L va (T1 l Tg) l T3 = T1 l (T2 l T3). (16)

Chitng minh. T Dinh ly 2 suy ra (r; | 75) | 73 13 ki€u con chung cda 7y, 75, 75. Vay (r; | ) | 3 < 1
vi(nlm)lm<nlm=>(nln)ln<rnl(nlr). Twongtwchingtacdén | (rp | 73) <
(r1 ] m2) |
Phép | c6 tinh két hop va thé tuw thuwc hién tir trdi qua phdi nén khi tinh véi nhitu ki€u chdng ta
c6 thé bd dicdc ddungodc. i [ | ...l =(..(r L) | ... 1 7).
Dinh Iy 3.

Vr,may oo yTn €T, |l .. lm#FLle VI<i<k<n:7n|n#L. (17)
Ching minh. Chi cin chitng minh dinh ly trén véi n = 3, sau d6 chiing ta cé thé tdng quit héa cho
n bat ky. _
Diéu kién cdn: 1,75, 73 €T, 11 | 75 | 73 # L => ton tai ki€u con chung cida 7, 7;,75. Dua tiép vio
c4c bd d8é 3, 4 chiing ta khing dinh dwoc tirng cip kiéu 71, 72, 73 13 xdc dinh.
Diéu kién dd: 7 | 12 #L=3ny : 7y l("l) o #FlL, |l AL, iy l("’ T3 #L1, 1 | 13 #L

= 3ng: 7y [(*) rp #1. D4t r = max{n,, nz, ns} vi qui nap theo r d€ chimg minh r, | 7, | 75 #1.
O

Dinh Iy 3 khing dinh ring su xung dét cda cic ki€u chi c6 thé xdy ra khi cé it nhit mdt cip
ki€u cha cda mét ki€u dwoe thira ké boi 13 khéng twong thich, nghia 14 phép héi nhip cda hai ki€u
cha d6 1a khong xac dinh.

Diwra vao nhitng két qud néu trén ching ta c6 thé thuc hién bi€n ddi nhirng ki€u khéng dang
chua’i’n 7 € I thanh dang chuin 7 € N nhw sau:

(1) Déi véi thira ké don: 7 = fa;:€m}eN,rel,r=mn {bj : s}, ai # bj, sau khi thé cic bd
phin cda 7; vao ching ta cé6 7= {a; : € n;; b; : u;}.

(ii) D8i véi thira ké boi: 7= 11,72, ... , 7, {bj: p;} €1, n> 1.
Néu qud trinh tinh 7y [ 72 | ... | 7, k€t thdc va ry [ 72 | ... | 7, = {a; : € s} (x4c dinh) thi
r={a;:€mn; b;j:p;}. Ngwoc lainéur [ | ... |7, =L thir=1.

Vin dé ndy sinh & diy 1a ki€m tra tinh két thic cda qud trinh thira k€. Ching ta nhan thiy
12 néu trong quan hé thira ké cé xuit hién dé qui thi qué trinh phin gidi thira ké c6 thé bi lip lai
vd han. Trong [1] c4c téc gid cling di xét mdt s§ tinh chdt cda dé qui céc ki€u con va digu kién dé
phét hién su két thic cda quan hé thira ké khi c6 dé qui.

Vi du 8. Xét lugce 48 sau

type Nguoi_lon = {Ho_ten: string; Tuoi: integer; Ban: Cong_nhan};

type Cong_nhan = {Ho_ten: string; Co_quan: string; Ban: Nguoi_lon};

type Can_bo = {Ho_ten: string; Luong: integer; Ban: Can_bo};

type Nhan_vien = Cong-nhan, Can_bo {Dia_chi: string};

Dé chuyén Nhan_vien vé dang chuan thi ching ta tinh Cong_nhan | Can_bo. Vin d¢ chinh la
c6 thé x4c dinh dwoc ki€u cho thude tinh Ban hay khéng. (o} Cong._nhan thudc tinh Ban qui chi€u
téi Nguoi_lon va tiép theo & Nguoi_lon thudc tinh Ban lai qui chi€u dé qui vé Cong_.nhan. Qué trinh
trén c6 thé 13p lai nhitu Iin vA rit khé khing dinh tinh nhit quan cda cic ki€u dé khi cic phép qui
chi€u 1ip lai va khéng két thic.
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Sau diy ta dwa vio tinh chit cda d5 thi dic trung cho quan hé thira ké giita cic ki€u cda lwgc
d% (goi 13 s-dd thi) d€ ki€m tra tinh dirng cda qué trinh thira k& va tinh phi m&u cda hé th¥ng kiéu.

4. DO THI

Pinh nghia 8. Cho truéc lugec d6 & = (T, L, P). s-dd thi cda lwgc d6 X 13 mét d6 thi dinh huéng
¢6 gdn nhan G = (V, E), trong d6 '

+ Tip cdc dinh V =T U L;

+ Tap cung E={(r1, [, ) CT x PU{h} x TUL; (r, |, 72) € E & 71 thira ké t¥ o (r; Sub

) vil=hhodcr={..,a:7,...} val=a, nhanl = h hoic !l € P;

s-d% thi mé t4 mé&i quan hé giira c4c ki€u trong hé thdng. Nhitng cung c6 nhan 14 h trong db thi
md t4 quan hé thira ké cha/con cda 2 dinh con nhitng cung cé nhin khéc 13 nhitng thuéc tinh cda
mét kiéu (dinh xuit phit) cé nhin cic gid tri thuéc ki€u mo td & dinh d€n theo dwdmg chi cda mili
tén. Ching ta nhin thiy trong s-d5 thi, nhirng ki€u khéng & dang chuén sé twong tng véi nhimg
dinh c6 cic cung di téi cic dinh Wng véi ki€u dwoc thira k& va cé nhan 13 h.
Vi du 4.

‘type Cong.nhan = {Ho_ten: string; Luong: real; Phan _xuong: string};

type Nhan_vien = {Ho_ten: string; Tuoi: integer; Thu_truong: string};

type Danh_may = Nhan_vien {NguoiDM: string};

type Cong_chuc = Cong-nhan, Nhan_vien {Dia_chi: string};

type Thu_ky = Cong_chuc, Danh_may{ };

= {Cong.nhan, Nhan_vien, Danh_may, Cong.chuc, Thu ky}, L = {integer, real, string} va P =
{Ho_ten, Tuoi, Luong, Thu_truong, Nguoi-DM, Dia_chi}.

s-d5 thi twong tng cda lwgc d6 trén 13 45 thi md t3 nhu sau:

string

real Phan -xuong

//"/‘ HoTt;n
Thu .T;uong

integer

Tuoi
Ho-ten

Cong-nhan Nhan-vien

Cong-chuc Danh-may

Thu-ky

Nguoi-DM

Néi chung s-d5 thi khéng phai 1a d5 thi don, nghia 13 cé thé cé nhimg cung song song va 26
vong khuyén (cung tu trd). Truc ti€p tir dinh nghia ching ta suy ra s-dd thi cia lugc 46 dang chuan
13 d6 thi khdng cé cung cé nhin 13 h.
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Nhu chiing ta khing dinh ti truéc, chinh co ché thira k& bdi (mdt ki€u dwoce thira k& tir nhigu
hon mét ki€u co s&) thudng din téi sy xung ddt hay miu thuin trong hé th&ng. Nhu vay; dé kiém
tra xem mot luwgc d6 c6 xung dot hay khong thi chi cin ki€m tra trén s-d5 thi cda né cé nhing
duwdng di bit diu tir nhitng dinh ma ki€u tuwong tng khéng & dang chufn, c6 cdc diy nhin (thude
tinh) bing nhau sau khi loai bd cac cung h trén cic dudng di, c6 din téi nhitng dinh twong dng véi
céc ki€u khong twong thich hay khéng?

DE hinh thic héa dwgc qua trinh mé t4 trén, ching ta st dung mét s8 khai niém sau.

Dinh nghia 9. Cho truéc s-dd thi G = (V, E), p= (s, d, (a1.a2...a,)) 1d dudng di cda G tir dinh
sdéndnéui(n,a, ) €E,i=12,...,n—-1vin=s1m=dn>1

Pinh nghia 10. Hai dudmng di trong s-d6 thi G, p; = (s1, dy, (a1.a2...a,)) va py = (s2, da,
(by.ba...b,)) duoc goi 13 twa twong ding, ky hiéu 1d p; = p; & hai diay nhin (ajas...a,),
(byba...b,) cho cing mét két qud sau khi loai bd di nhan cé tén h va d; # do.

Chiing ta dé& nhén thay 13 cic diy sau khi loai bd nhan A cia mdt duwdng di chinh 13 diy cac
thudc tinh cda kiéu twong dng véi dinh xudt phat, thu dwgce tir qué trinh phén gidi thira ké thong
phép hdi nhip ki€u |. Trong dd thi chi nhitng dwdng di twa twong ding méi c6 thé din téi xung
dot vé kieu thira ké.

Pinh nghia 11. s-dd thi ¢6 xung d6t (c6 mau thuin) khi va chi khi ton tai it nhat 2 duong di tya
twong ding cling bit diu tir mot dinh (ki€u con khong & dang chuin va thira ké bdi) va din dén 2
dinh dich 13 2 ki€u khong twong thich (phép hdi nhip ki€u | cda ching khong xic dinh). Lugc dd
twong dng v&i s-dd thi khéng c6 mau thuin dwoc goi 13 lwgc d6 phi mau thuin.

Vi du 5. Xét s-do thi cia luge d6 cho truéc trong vi du 2.

integer ~—
Luong
Tuoi
Ho
St!‘ing - Ho-ten

. . ]
Nguoi-lon Truong Ten
Ban Ho-ten He=¥h
Con Ho-ten
Sinh-vien J Giao-vien
N B
an
M

Nhan-vien

Xét 2 dwong di twa twong ddng trong d6 thi:
(Nhan_vien, Hovaten, (h.Ho_ten)) = (Nhan_vien, string, (h.Ho_ten)).
Hai dudng di nay din dén 2 ki€u khdng twong thich: string (ki€u nguyén thiy) va ki€u Hovaten
(dwoc dinh nghia). va string | Hovaten = 1. Viy mét lan nira dwa vao s-db thi ching ta khing dinh
lwgc dd cho truwéc trong vi du 2 13 ¢6 xung dét.
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Dinh nghia 12. Lwoc dd X = (T, L, P) dwoc goi 1a ding dan khi va chi khi né 13 phi miu thuin
va véi moi ki€u 7 € T' (khéng dang chudn 7 € I) qué trinh thira ké 13 két thic.

Tir tinh chit cda cic dudng di twa twong ding chiing ta thu dwoc ditu kién cin va dd d& khing
dinh tinh diing din cda hé théng nhu sau.

Dinh 1y 4. Luoc d6 ¥ = (T, L, P) ld ding ddn & s-d6 thi twong #ng thda man diéu kién sau:
Vr € I (khéng & dang chudn) vd v61i moi cdp dwong @i py = (1, dy, (v1)) = py = (1, da, (v2)),
dy,dy € TUL thi :
(1) di, d2 # 7 (két thic thira ké) v cd 2 déu khong phdi ld nguyén thdy (khong ddn téi zung dét),
(ii) Ngodi ta néu ton tar 2 dworng di twa twong ddng dang pi = (df, di, (u1)), ph = (db, db (u2))
thi dy # d hodc dp # dYy (két thic thia ké).

Chitng minh. Diéu kién cin: Chimg minh theo phidn #ng. Gii thiét ring ¥ 12 ding dfnva 3re I
cung hai dwomg di py = (7, di, (v1)) = p2(r, d2, (v2)), d1, d2 € T U L ma mot trong hai dieu kién (i)
hodc (ii) trong dinh ly 14 sai.

a. Néu diéu kién (i) khong ding, nghia 1a d; = 7 (hodc dz = 7) hoc d; € L (vi/hodc d; € L).

Trudng hop diu tién, dy = 7 thi py = (7, 7 (v1)) = p2 = (7, d2 (v2)). Do viy khi tinh cic diy
(v1), (v2) phdi tinh d; | d2, tic 12 phdi chuyén 7 vé dang chuin, mi qué trinh nay khéng két thic.
Di€u niy miu thuin véi gid thiét.

Trudng hop thi 2, py = (7, di, (v1)) = p2 = (7, d2, (v2)) viy di # d2, m3 hodc d; € L hojc
dy € L, suy ra d; | d = L. Diéu ndy ciing mau thuin véi tinh ding din cda lwgc ds.

b. Khi digu kién (ii) sai, ighfa 13 c6 p} = (dy, d, (u1)) = p} = (d, da, (u2)). Khi d6 ching ta
c6 hai duwdng di twong Wng p3 = (7, dy, (vi.u1)) = ps = (7, d2, (v2.u2)) nén cin 4p dung qui trinh
thira ké d8i véi r d€ x4c dinh nhitng thudc tinh ti€p theo, ma qué trinh ndy lai khéng két thic vi
luén c6 2 chu trinh (dudng vong tron) p, = (dy, dy, (uy)) = p) = (dz, d, (uz)). Do viy mau thuin
véi tinh ding ddn cda lwoc do.

Diéu kién dd: Gid thiét lugc d6 £ va s-d0 thi twong ¥ng G thda min cd hai tinh chat (i) va (ii).
Ching ta xét quan hé <C T x T, dwgc dinh nghia nhu sau:
(a1, @) < (61, 82) ©@ a1, a2 €T, 6, 6o € TUL va trén G c6 2 dudng di g; = (ay, 61, ()
= gy = (az, 62, (---)) va 3r € I cling 2 dudng di xuit phat tir 7:
€1 = (T) aq, ()) = €2 = (Ta'Z) ())‘
Chiing ta dé dang chérng minh dwoc ring < 1a quan hé thi tuw bé phan. M#t khac vi s3 luwong cac
ki€u trong hé théng 13 hiru han nén véi moi diy céc cip kiéu bit ky ludn tdn tai mdt cip kidu cwc
dai theo thi tu <. Vi thé, khi 7 € I (khong dang chu&n vi thira ké bdi), trong s3 cdc cip dudng di
tua twong ding xudt phét tir 7, ching ta xét mét cip duwdng di téi 2 dinh cuc dai theo quan hé trén,
vi du wy, wy. T4t nhién w;, wy déu khic 7, vi nguoc lai thi miu thuin véi (i). Do viy wy, wyp sé
13 nhitng ki€u ma bat ky cip dwong di ndo xuit phit twong &ng tir w;, wy déu 13 twa twong ding,
nghia } cé day thudc tinh nhuw nhau sau khi loai bd nhian h. T didu kién (ii) va tinh chdt cuc dai
cla c¥p w;, wp suy ra nhirng dudng di nhu thé phii din dén cing mdt ki€u (moi ki€u thira ké bsi
déu twong thich), nghia 13 lwgc db twong ¥ng la ding din. |

5. KET LUAN

Tinh nhat quin dir liéu 13 van dé rit quan trong trong thi€t ké va cai dit cic hé co sé dir liéu.
Trong cac hé huéng ddi twong thi vin dé niy lai cing cin phdi quan tdm nhiéu hon vi khi s& dung
nhitng céng cu rit manh nhu thira k&€ bdi tir nhidu 16p d8i twong co s& (st dung lai nhi€u tinh chit
tlr c4c 16p cha) c6 thé din téi nhirng xung ddt vé ki€u va hon thé nira d€ khdng dinh dwoc hé théng
12 phi mau thuin thi phdi kiém tra dwoc tinh dirng cia qué trinh thira k&. Trong bai bdo nay, sau
khi giéi thiéu mét s8 tinh chit quan trong cda quan hé thira ké vi quan hé ki€u con, ching t5i da
néu diéu kién cin vi dd dé ki€m tra tinh ding din cda mét lwgc dd co s& dir liéu huéng déi twong.
Nhitng van dé ti€p theo con mé& 14 nghién ctru dé€ xiy dung, cai dit nhitmg thuit todn hiru hiéu (véi
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dd phtrc tap 13 da thirc) d€ ki€m tra tinh dirng cda qud trinh thiva ké ki€u va t8ng quat hon 13 kiém
tra tinh ding din cda hé thdng.
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