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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 each wrp c~n hucng doi tU'911g,co' che thira ke cho phep cluing ta xay dung diroc nhimg
phan m'em co dong, ro rang va co tfnh mlYho'n [2,4,5,6]. Nhirng rnf hlnh manh deu chap nhan co'
che thira ke b9i, cho phep m9t kie'u (hay lap) thira ke tir nhieu hen m9t kie'u co' s&. Nhirng cling
chinh tir co' che manh nay lai co th~ tao ra nhirng xung d9t giira cac ki~u thira ke, khi m9t tinh chat
[thuoc tinh] diro'c thira ke tir m9t so (nhi.'eu hon m9t) kie'u cha m a nhirng kie'u nay lai khong tircng
thich vo'i nhau [1]. Tiep theo nhirng ket qua da neu lY[3]' va dua vao cac tfnh chat CO' ban cua qua.
trlnh thira ke, chung toi giai thi~u m9t each tiep c~n theo ly thuydt do thi d€ kie'm tra tinh dung
dl{n cti a hro'c do CO' slYduoli~u. Tinh dung d1n cua luoc do phu thudc vao tinh phi m au thuh va str
ket thUc cua qua. trinh thira ke kie'u trong h~ thong.

2. GIOl THl~U

Trong bai bao nay cluing ta sd' dung m9t so ky hieu, khai niern va nhi'eu tinh chat thira ke kie'u
trong h~ thong doi trrong da diro'c giai thi~u trong [3]. De' ti~n theo doi chiing ta hay nh1c lai m9t
so khai niern chinh,

Tron~ h~ thong ki~u ngirci ta thtrong sli' dung m9t s() kie'u CO' ban ma cluing ta goi la nhirng
ki~u nguyen thuy nhu kie'u integer, real, string, V.V .. Ky hi~u L la t~p cac kie'u nguyen thuy va T Ia.
t~p ten cac kie'u dircc t ao l~p trong h~ thong.

Dinh nghia 1. Quan h~ Sub thil:a kt ue«
Cho trutrc t~p cac kie'u T, Ti E T, i = 1, 2, ... , n va 5m E T u L, m = 1,2, ... ,k. Kie'u T thira
ke [tru-e tiep) tir nhirng kie'u Ti va diro'c b5 sung m9t s() thuoc tfnh trong cac ki{~u5m se dtro'c dinh
nghia nhir sau:

type T = T1, T2,." ,Tn {PI: 51; P2 : 52;'" .t»: 5d· (1)
va diro'c ky hieu T Sub Ti (i = 1, 2, ... , n), kie'u Ti goi la cha cu a T hay T la con 'cda Ti·

Ki€u chuin co the' la ki€u nguyen thuy ho~c kie'u dircc t ao l~p ra nhir sau:

type T = {Pl.: 51; P2: 52; ... ;Pk: 5d. (2)
Trong cac bie'u thirc (1) va (2): 5m E T u L, Pm E P, m = 1,2, ... ,k, P Ia. t~p tat d. cac thuoc tinh.
G9i I la t~p tat d. cac kie'u dtro'c t ao ra theo quan h~ thira ke. G9i N la t~p ta:t d. cac kie'u chuin.
V6i. m6i kie'u T E T chiing ta c6 th~ xac dinh t~p ta:t d. cac kie'u co s& d€ diro'c thira ke thong qua
ham A : T ----+ uL, du'cc xac dinh nhir sau:
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A (7) = 0 neu 7 E N,
n (3)A(7) = U {h'} U A(7j)} cho nhirng 7 E I,

i=1

D!nh nghia 2. LUfTc ao ilOi tUfTng
Ltroc do co- so' dii' Ii~u hurrng doi ttro'ng [goi tl{t Ia. hro'c do doi tirong] Ia. mi?t bi? ba ~ = (T, L, P)
tho a man ba tinh chat sau:

(i) Tat eel. nhimg kigu 7 E T phai diro'c dinh nghia duy nhilt, nghia Ia. xuat hi~n dung m<$t m,n 0'
ve tr ai trong cac dinh nghia kigu ciia T,

(ii) VOi. moi kigu 7 E T, 7 (j. A(7), nghia Ia. quan h~ thira kif khOng tao thanh chu trlnh va. nhirng
thuoc tinh b5 sung khOng I~p lai cac thuoc tinh cii a 1:1 cac kigu co' sl:1,

(iii) Khong co cac bi? lOng nhau trong dinh nghia kigu, trong thira ke va khai bao thudc tinh d'eu
phai thong qua ten goi kigu.

Dmh nghia 3. Cho triro'c hroc do ~ = (T, L, P), tren T xac dinh mi?t quan h~ ::; nhtr sau:
(i) VET U L, 7 ::; To

(ii) Neu 71 = [c, : TJi; Ck : id, 72 = {ai : J1.i} E T thl

71 ::; 72 ¢} TJi ::; J1.i voi TJi, J1.i, ik E T u L. (4)
Neu 71 S 72 thl cluing ta n6i r~ng 71 Ia. kigu con cti a 72'

Djnh nghia 4, Quan h~ suy di~n ::;(n) trong ~ diroc dinh nghia nhir sau:

(i) 7 ::;(n) 7, v6i. moi 7 E T u L va n ~ 0,

(ii) Neu 71 = {ai : TJi; Ck : id va 72 = {ai : J1.i thl v&i moi n ~ 0,
71 ::;(n) 72 ¢} Vi, 3ni, 0::; ni < n sao cho TJi ::;(n;) J1.i' (5)

Trong [31 da khhg dinh quan h~ ::; Ia. thii' tl! bi? ph~n tuxrng dirong cila ::; v&i ::;(n). Dg khhg
dinh du'o c t inh phi m au thuh cu a h~ thong doi tircng chiing ta phai kigm tra duo'c t inh nhat quan
dir lieu ciia hrcc d(; doi tircng. M9t hro'c do diro'c goi Ia. nhilt quan neu qua trlnh phan giii thira ke
dg xac dinh cac thanh phan tuorig minh cu a cac kigu trong h~ thong khOng dh t6i. xung di?t trong
so nhirng kigu CO' sO-. Qua trlnh phan giii thira ke Ia. qua trlnh bien d5i nhimg ki€u khOng 0' dang
chuan ve dang chuan tiro'ng dircng, hay con goi Ia. qua trlnh chuin hoa kigu, Trong mo hlnh h~
thong phan mern, CO' che thira ke diro'c stl: dung M h6 tro' cho viec stl: dung Iai nhirng kigu da du'cc
xay dung tot va tr anh khoi phai viet IC!-icac th anh phan [thuoc tinh] tir nhirng kigu CO' so' trong
cac kigu thjra ke, M~t khac chung ta ciing da biet, trong h~ thong khOng cho phep l~p lai VI str l~p
lai khOng chi d[n t&i dtr thira ma con gay ra SlJ,' khOng nhat quan dir lieu. Nhir v ay, neu trong qua
trlnh chuin h6a kigu ma mi?t kigu diro-c thira ke boi (nhi'eu hen 1) kigu cha va c6 cling chung m(Jt
so thuoc tinh thl co thg dh t6i. xung di?t hay khOng nhat quan ve ki€u, Khi nhirng thuoc tinh chung
d6 cling qui chieu t&i mi?t kigu nguyen thuy thi khOng xay ra xung di?t, Qua trlnh thay the ten cac
ki€u cha (co- so') bhg nhirng thu<$c tinh tu'o'ng irng cii a chung trong kie'u thira ke co the' thirc hi~n
thong qua phep hi?i nhap kigu 1,

, .•. ..... .J .•. ,... •• A

3, PHEP HQI NH~P KIEU VA QUA TRINH THU A KE

Dinh nghia 5. Phep tu t~p kie'u 1 xac dinh qua trlnh thira ke, diro'c dinh nghia nhtr sau:

(i) 71 7 = 7, 7 E T u L.
(ii) Neu 71 =I 72 va 71 ho~c 72 la nguyen thuy thl 71 1 72 =1...

(iii) Neu 71 = {ai: TJi; bj: J1.J'}' 72 = {ai: TJ;'; cc : ik}, i = 1,2,oo"m, j = l,2,oo.,n, k = l,2,oo.,l,
v a V), k : bj =I Ck thl khi d6

71 1 72 =1.. ¢} 3i : TJi !TJi' =1..,
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·1"1!1"2= {a, : "u !'7i'i bj : J.l.ji Cic : "tic} <* Vi: 'U !ru' yf.1 , t6)
Trong d6 .1dtrq'c dung d€ ky hi~u cho S1[xung dQt gifra cac ki€u. 1"1!1"2=.1 nghia Ie\. phep t1;t t~p'
1cila 1"1v6i 1"2130 khOng xac dinh. Hay n6i cach khac trong quan h~ thira kg tir 1"1Var2 se st dung
chung nhirng thuc?c tinh lien quan tai r1 va r2 ma ban than chiing lai khOng tirong thkh nen d~n tai
mau thu~n.

Vi d",1. Cho triroc h~ th5ng ki~u
type Nguoi.lon = {Tuoi: integer; Con: Sinh.vien};
type Sinh.vien = {Ho.ten: string; Truong: string; Ban: Nguoi.Ion};
type Giao.vien= {Ho.ten: string; Luong: integer; Ban: Giao.vien};
type Nhan.vien = Sinh.vien, Giao.vien] };

D€ xac dinh diroc cac thudc tinh (mQt each tirong minh) ciia Nhan.vien chung ta phai thay the
Sinh.vien va Giao.vien blng nhimg thudc tinh cua chung sac cho khOng xdy ra mau thu~n, Hai ki~u
Sinh.vien, Giao.vien co. 2 thuc?c tfnh chung Ill.Ho.ten cimg ki€u string con Ban co. ki~u Nguoi.lon ~
Sinh.vien, ki~u Giao.vien 11 Giao.vien. V~y:

Nhan.vien = Sinh.vien 1Giao.vien =
{Ho.ten: string; Ban: Nguoi.Ion 1Giao.vien; Truong: string; Luong: integer}.

Trong dO.

Nguoi.Ion 1Giao.vien = {Ho.ten: string; Tuoi: ,integer; Con: Sinh.vien; Ban: Giao.vien}.
Nhir v~y neu cluing ta d~t Nguoi.Ion 1Giao.vien Ill.ki~u moi M dim bao khOng co. cac bQlong nhau,
vi du Vien.chuc thl ki~u Nhan.vien trong h~ th5ng tren khOng 11 dang chu~n chuy~n dtro'c ve dang
chu[n nhir 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 diro'c goi la khOng tirong thich neu ket qua. cua phep hQi nhap ki~u 1cua chung Ill.khOng
xac dinh.

Vi d'l!- 2.
type Nguoi.Ion = {Tuoi: integer; Con: Sinh.vien};
type Sinh.vien = {Ho.ten: string; Truong: string; Ban: Nguoi.Ion};
type Giao.vien = {Ho.ten: Hovaten; Luong: integer; Ban: Giao.vien};
type Hovaten = {Ho: string; Ten: string};
type Nhan.vien = Sinh.vien, Giao.vienj Dia.chi: string};

Bl1i VI string va Hovaten khOng tirong thfch, string Ill.nguyen thuy, Hovaten khong phai nguyen thuy
nen theo Dinh nghia 5 thl string 1 Hovaten = .1. Do v~y Sinh.vien 1 Giao.vien = .1, nghia la ki~u
Nhan.vien dinh nghia thira ke tir Sinh.vien, Giao.vien se d~n tai mau thuh. Noi each khac ki~u
Nhan.vien dinh nghia trong vi du 2 la khOng xac dinh, VI v~y h~ tMng nay la co. rnau thuh.

Dmh nghia 6. Qua trlnh thira ke ciia rEI Ill.ket thuc neu s5 Ih th1[c hi~n phep hQi nh~p ki~u 1
ket thUc sau hiru han Ih ap dung dieu ki~n (6).

Truoc khi xet dieu ki~n ki€m tra tinh dung cila hroc do cluing ta hay nghien cu-u mQt so tfnh
chat quan trong cua qua trlnh thira ke thOng qua phep hc?inh~p ki~u i va quan h~ thu.- t1;l'ki~u con
~.
Sd- dung phirong phap tiro'ng t1[ nhir trong [3]' cac tfnh chat cua phep hQi nh~p ki€u 1 co. th~ khing
dinh thong qua phep hQi nh~p ki€u suy di~n 1(n).

D!nh nghia 7. Phep hQi nhap ki~u suy di~n 1(n) xac dinh qua. trlnh thira ke suy di~n diroc dinh
nghia nhir sau:

(i) 'In ~ 0 : r 1(n) r = t ,
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(ii) Neu Tl i= T2 va. Tl ho~c T2 Ia. nguyen thuy thl Vn ;::: a : Tl 1(n) T2 =1.,

(iii) Neu Tl = {al : rli; bj: JLj}, T2 = {ai: '7:; Ck: 1d, i = 1, ... ,n; j = 1, ... ,m; k = 1, ... , va.
V i, k : bj i= Ck khi d6 Vn > a Tl ! (n) T2 = #3i3ni < n : n, ! (n;) '7: = 1.

Tl !T2 = {ai : '7i ! '7:; bju: JLj; Ck : 1d <=> ViVO ~ ni < n: '7i !(n;) '7~i=l.. (7)

Dinh If 1. Phep ! va !(n) La tv:O'ng av:rrng

VTl,T2 E T, Tl 1 T2 i=l.<=> 3n;::: 0: Tll(n) T2 i=l.. (8)

Cht&ng minh. Di"eu ki~n can: Qui nap theo so m.n map sVng tfnh chat (6).
oa« ki~n aJ.: Qui n~p theo n.

Sau day cluing ta xet tiep rnc?t so tfnh cha:t cii a qua trlnh thira ke va quan h~ ~.

B5 de 1. Tinh. giao hotin. csia phep hqi nh~p us«
V Tl, T2 E T, Tl ! T2 i= 1. => T2 ! Tl i=l. va Tl ! T2 = T2 ! Tl' (9)

Cht&ng minh. D~ c6 (9) chiing ta chi can chirng rninh

Tl! T2 i=l.=> Tl !(n) T2 i=l. va Tl !(n) T2 = T2 !(n) Tl, n;::: O.

Tinh chat (10) lai de dang diroc chimg rninh qui nap theo n.

B5 de 2.

(10)

o

V Tl , T2 E T, Tl ~ T2 <=> Tl ! T2 = Tl' (~1)

Cht&ng minh.Til' Dinh Iy 1 suy ra (11) ttro'ng dircng v&i

Tl ~(n) T2 <=> Tl I(n) T2 = Tl, Vn;::: O. (12)

Khi n = a thl khhg dinh (12) Ia hi~n nhien. Gii thiet khhg dinh tren dung v6i. k < n, can chimg
rninh tiep n6 dung v6i. n.

Dieu ki~n can: Tl = {ai :'7i; bk : JLi}, T2 = {al : '7~}, Tl ~(n) T2 => 'Ii ~(n;) '7~v&i ni < n. Theo gia.
thiet qui n~p chung ta c6 n, !(n;) '7: = ru. V~y Tl l(n) T2 = {ai : '7i; bk : JLd-= Tl'

Dieu ki~n ad: Neu T! = {ai : '7i; bj : JLj}, T2 = {ai :",~; Ck : 1d va 3n ;:::0 : "i !(n) T2 = Tl =
{ai : '7i; bj : JLj}. Theo dinh nghia ~ua !(n) thl Tl !(n) T2 = {ai : ru !(nd '7:; bj : JLj; Ck : 1d =
{a' . "., b, . ;/.} v&i n· < n Tir d6 ta co n, I (n;) ,,' = fl· => fl· «nd •..•'. nghia Ia Tl dn) T2

1. • '/'1.) J' r-J 1.' 'I' • 'I... '1\ ", - "t' -'

B8 de 3.
V T, Tl, T2 E T, T ~ Tl, T ~ T2 => Tl ! T2 i= 1. va T ~ Tl ! T2· (13)

Cht&ng minh. Trong [3] da. khhg dinh sV' tiro'ng dirong cua ~ v&i ~(n), v~y T ~ Tl => 3n ;:::a :
T ~(n) Tl va T ~ T2 => 3m;::: 0 : T ~(m) T2' D~t r = rnax{m, n}, chung ta se thay ngay r~ng khlng
dinh (13) ttrong dtrong v6i.

Tl ! (r) T2 i= 1. va T ~(r) Tl ! (r) T2.

Khhg dinh (14) co th~ chirng rninh qui nap theo r ttro'ng tlJ.' nhtr tren.

B8 de 4.

(14)

o

V Tl, T2 E T, Tl 1 T2 i= 1.=> Tl ! T2 ~ Tl va Tl ! T2 ~ T2· (15)

Cht&ng minh. B&i vr ] c6 tinh hoan vi nen chi c'an chi ra rhg VTl, T2 E T, Tl 1 Tl i= 1. => Tl 1 T2 ~ Tl·

M~t khac Tl 1T2 i= 1. => Vn ;::: a : Tl 1(n) T2 Ia xac dinh, nen chi can kHng dinh tiep Tl 1(n) T2 ~ Tl·

Dieu nay co th~ chirng rninh qui nap kha don giin theo n. 0

Tir cac b5 de tren chung ta c6 ket qua. kha Iy thu nhir sau:
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D!nh Iy 2. VTl, T2 E T, neu Tl t T2 ~..L(xac a{nh) thi n6 Id us« con chung 16'n nhat cda Tl vd T2

theo quan. h4 kit u con:::;.

Chung minh. Suy trirc tiep tir hai b5 de 3 va 4. 0

Ngoai ra cluing ta thay phep t con c6 tfnh chat ket hop.

Bel ae 5.

Chung minh. Tir Dinh ly 2 suy ra (Tl t T2) t T3 Ill.ki~u con chung cda Tl, T2, T3' V~y h t T2) t T3 :::; Tl

va h I T2) t T3 :::; T2 t T3 ~ h t T2) t T3 :::; Tl I (T2 t T3)' Tirong tlJ chiing ta c6 Tl t h t T3) :::;

(Tl t T2) l T3·

Phep t c6 tinh kgt hop va thu- t'! thirc hi~n tu: trai qua phai nen khi tfnh v&i nhieu kie'u cluing ta
c6 the' bd di cac dau ngo~c. Tl t T2 t .,. t Tn = (... (Tl t T2) t ... t Tn).

D!nh Iy 3.
V Tl, T2,'" , Tn E T, Tl t T2 t ... t Tn ~..L {} VI:::; i < k:::; n: Ti t Tk ~..L . (17)

Chung minh. Chi c'3.n chirng minh dinh ly tren vCti n = 3, sau d6 chung ta c6 the' t5ng quat h6a cho
n bat ky.
Dieu ki4n can: Tl, T2, T3 E T, Tl t T2 t T3 ~..L ~ ton tai kie'u con chung cila Tl, T2, T3' Dira tiep vao
cac b5 de 3, 4 chung ta kh~ng dinh diro'c tirng c~p kie'u Tl, T2, T3 Ill.xac dinh,
oa« ki~n iid: Tl t T2 ~..L ~ :3nl : Tl t (nd T2 ~..L, Tl t T3 ~..L~ :3n2 : Tl t (n. T3 ~..L, T2 t T3 ~..L
~ :3n3 : Tl t(n,) T2 ~..L. D~t r = max{nl, n2, n3} va qui n,!-p theo r de' chirng minh Tl t T2 t T3 ~..L.
o

Dinh ly 3 kh!ng dinh r~ng sir xung dc?t cda cac kie'u chi c6 the' xay ra khi c6 it nhat mc?t c~p
kie'u cha cua mQt kie'u diro'c thira ke bQi Ill.khOng tircng thich, nghia Ill. phep hQi nhap cda hai kie'u
cha d6 Ill.khong xac dinh.

Dua vao nhirng ket qua. neu trenchung ta c6 the' thuc hi~n bie'n d5i nhirng kie'u khong dang
chuan TEl thanh dang chuan TEN nhir sau:

(i) Doi v&i thira ke don: Tl = {~i : E 71.} EN, TEl, T = Tl {bj : J.Lj}, ai ~ bj, sau khi the cac bQ
ph~n cda Tl vao chung ta c6 T = {ai : E 71i; bj : J.Lj}.

(ii) Doi vo'i thira ke bc?i: T = Tl, T2,. .. ,Tn {bj : J.Lj} E 1, n> 1.
Neu qua trlnh tinh Tl t T2 t ... t Tn kgt thuc va Tl t T2 t ... t Tn = {ai : E 71i} [xac dinh] thl
T = {ai : E 71i; bj : J.Lj}. Nguoc lai neu Tl 1 T2 t ... t Tn =..L thl T =..L.

Van de nay sinh (y day Ill.kie'm tra tinh ket thuc cda qua trlnh thira ke. Chung ta nh Sn thay
Ill. neu trong quan h~ thira ke c6 xuat hien d~ qui thi qua trlnh ph an giai thira ke c6 the' bi I~p lai
vo h an. Thong [1] cac tac gia cling di xet mQt so tinh chat cda d~ qui cac kie'u con va dieu ki~n de'
phat hien su' kgt thuc cda quan h~ thira ke khi c6 d~ qui. .

Vi d'f!. 9. Xet hro'c do sau
type Nguoi.lon = {Ho.ten: string; Tuoi: integer; Ban: Cong .nhan}:
type Cong..nhan = {Ho.ten: string; Co.quan: string; Ban: NguoiJon};
type Can.bo = {Ho.ten: string; Luong: integer; Ban: Can.bo};
type Nhan.vien = Cong..nhan, Can.bo {Dia..chi: string};

De' chuyen Nhan.vien ve dang chuitn thi chiing ta tinh Cong.rihan t Can.bo. Van de chinh Ill.
c6 the' xac dinh diro'c kie'u cho thuQc tinh Ban hay khOng. 0- Cong..nhan thudc tinh Ban qui chieu
t6'i NguoiJon va tiep theo (y NguoiJon thuc?c tfnh Ban lai qui chieu d~ qui ve Cong..nhan. Qua trinh
tren c6 the' I~p lai nhieu l'3.nva rat kh6 kh!ng dinh tinh nhat quan cda cac kie'u d6 khi cac phep qui
chidu l~p lai va khong ket thiic.



12 f)OAN VAN BAN

Sau day ta d~a vao tinh cUt cua d~ th] d~e trU'Ilg eho quan h~ thu-a kg giira cae ki~u cda hrqe
d~ (gQi 130 s-d~ thD d~ ki~m tra tfnh du-ng cda qua. trlnh thu-a kg va. tfnh phi mh cda h~ thgng ki~u .

•...
4. s-DO TH~

D!nh nghia 8. Cho trtrrrc hroc do E ::::;(T, L, P). s-do thi cua hroc do E 130 m9t do thi dinh lnrong
co gh nhan G::::; (V, E),trong do

+ T~p cac dinh V ::::;T u L;
+ T~p cung E::::; {(71' i, 72) ~ T x P U {h} x T u L; h, t, 72) E E {:} 71 thira kg tir 72 (71 Sub

72) val::::; h ho~c 71::::; { ..• ,a: 72,"'} val::::; a, nhan l::::; h ho~c l E P;

s-do thi mf ta mdi quan h~ giira cac kigu trong h~ thong. Nhimg cung co nhan la. h trong do thi
mf ta quan h~ thira kg cha/con ciia 2 dinh can nhimg cung co nhan khac la. nhirng thu{k tfnh ciia
m9t kigu [dinh xuat phat] co nh~n cac gici tr] thudc kigu mo ta & dinh den theo dircng chi cda miii
ten. Chung ta nh~n thay trong s-do thi, nhirng kigu khOng & dang chu~n se trrong u:ng v&i nhirng
dinh co cac cung di tai cac dinh irng vai ki~u diroc thira ke va. co nhjin la. h.

Vi d,!- 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.rnay ::::;Nhan.vien {NgUOLDM: string};
type Cong.chuc ::::;Cong.nhan, Nhan.vien [Dia.chi: string};
type Thu.ky ::::;Cong.chuc, Danh.rnay] }j

T ::::;[Cong.nhan, Nhan.vien, Danh.rnay, Cong.chuc, Thu.ky}, L ::::;{integer, real, string} va P ::::;
{Ho.fen, Tuoi, Luong, Thu.truong, NguoLDM, Dia.chi].

s-do thi turmg img ciia hroc do tren Ill. do thi mf ta nhir sau:

real
integer 1

~ .---'--

Nguoi-DM

h

Noi chung s-do thi khong phai la. do thi don, nghia Ill. co th~ co nhimg cung song song va. co
yang khuyen (cung t~ tro]. Tnrc tiep tir dinh nghia chung ta suy ra s-do thi cua hrcc do dang chuin
Ill. do thi khOng co cung co nhan Ill. h.
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Nhir chiing ta kHng dinh tir trrrtrc, chinh CCI che thira ke b9i (m9t kie'u dtroc thira ke tir nhidu
h011m9t kie'u co' s6') thirong dh t&i sir xung d9t hay mau thu~n trong h~ thong. Nhir v%y,de' kie'm
tra xem mot hro'c do co xung d9t hay khOng thl chi din kie'm tra tren s-do thi cua no co nhirng
dufrng di bitt d'au tir nhirng dinh ma kie'u ttro'ng trrig khong & dang chuan, co cac day nh an [th uoc
tfnh] bhg nhau sau khi IO<;Libo cac cung h tren cac dirong di, c6 d~n t&i nhirng dinh ttrong iing vo i
cac kie'u khOng tU-011gthich hay khOng?

De' hlnh thii'c h6a diro'c qua trlnh mo d. tren, cluing ta str dung mdt so khai niern sau.

D!nh nghia 9. Cho truoc s-do thi G = (V, E), P = (8, d, (al.a2'" an)) 111. duong di ctia G tir dinh
8 den d neu 3 (ri' ai, ri+l) E E, i = 1,2, ... ,n-1 va rl = 8,Tn = d, n ~ 1.

D!nh nghia 10. Hai duong di trong s-do thi G, PI = (81, d1, (al·a2··· an)) va P2 = (82, d2,
(b1.b2 bn)) dtro'c goi 111. tv-a tirong ditng, ky hi~u 111. PI ~ P2 {:} hai day nhan (ala2 ... an),
(hb2 bn) cho cling m9t ket qua sau khi IO<;Libo di nh an co ten h va d1 =f d2.

Chung ta d~ nhan thay 111. cac day sau khi IO<;Libo nh an h cua rnot dirong di chinh 111. day cac
thu9c tinh cua kie'u turrng irng vci dinh xuat ph at, thu dtro'c tir qua trlnh phan giai thira ke thong
phep h9i nhap kie'u 1. Trong do thi chi nhirng dircng di tua ttrong ditng m&i c6 the' dh t&i xung
d9t ve kie'u thira ke.

D!nh nghia 11. s-do th] c6 xung d9t (c6 mfiu thuh) khi va chi khi ton tai it nhat 2 dtro'ng di tv-a
tiro'ng ding cling bitt dau tir m9t dinh (kie'u con khOng & dang chuin va thira ke b9i) va d~n den 2
dinh dich 111. 2 kie'u khOng tircng thich [phep h9i nh~p kie'u 1 cua cluing khOng xac dinh]. Liro'c do
tircng ling vrri s-do thi khOng co m au thu~n dircc goi 111. hro c do phi mau thu~n.

V{ d'l!- 5. Xet s-do thi cu a hrcc do cho trmrc trong vi du 2.

integer I~
Ho

Ho c ten

Nguoi-Ion I
,\n

string I~ I
____ ....J .•••••f------ _

-.
I

Ho-ten
Con

~'---------'
Nhan-vien

Xet 2 diro'ng di tv-a turrng ditng trong do thi:
[Nhanvien, Hovaten, (h.Ho.tenr] ~ [Nhan.vien , string, (h.Ho.t.enj ].

Hai duo'ng di nay dh den 2 kie'u khOng tuong thich: string (kie'u nguyen thuy] va kie'u Hovaten
[diro'c dinh nghia) va string 1Hovaten = ..1. V~y mdt Ian nira dira vao s-do th] clning t a khitng dinh
hroc do cho trtro'c trong vi du 2 111. c6 xung d9t.
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Dinh nghia 12. Liro'c do I: = (T, L, P) diro'c goi Ia. dung dh khi va chi khi no Ill.phi mau thuh
va vai moi ki€u r E T (khOng dang chuan rEI) qua trinh thira ke Ill.ket tlnic.

Tir tinh chat cda cac dirong di tv-a tiro'ng dhg chiing ta thu diro'c dieu ki~n din va dli d€ kHng
dinh tinh dung dh ciia h~ th5ng nhir sau.

Djnh It 4. Luo:c aq I: = (T, L, P)la aung ad.n {:} s-ao thi tu:ang llng th6a man aieu ki~n sau:
'ir E I (khOng cJ dq.ng chuin) va veri moi c~p au:o-ng ai PI = [r, dI, (VI)) ~ P2 = (r, d2, (V2)),
d1, d2 E T U L thi

(i) d1, d2 i r (Ut thUc thua U) va cd 2 aeu khong phdi 10.nguyen thdy (khOng da.n t6"i xung aqt),
(ii) Ngoai ta neu ton tq.i 2 aU'o-ng ai tu a tuang a3.ng dq.ng P~ = (d~, d~, (Ul)), P~ = (d~, d~ (U2))

thi d1i d~ ho~c d2 i d~ (Ut thUc thua U).

Chung minh. -Dieu ki4n can: Chimg minh theo phan irng. Gill. thiet r~ng I: Ill.dung d;{n va :Jr E I
cling hai dircng di PI = [r, dI, (VI)) ~ P2(r, d2, (V2)), dI, d2 E Tu L ma mi?t trong hai dieu kien (i)
ho~c (ii) trong dinh Iy Ill. sai.

a. Neu di'eu kien (i) khOng dung, nghia Ia. dl = r [hoac d2 = r] ho~c dl E L (va/ho~c d2 E L).
Trirong hop d'au tien, dl = r thi PI = (r, r (VI)) ~ P2 = [r, d2 (V2) ). Do v~y khi tinh cac day

(VI), (V2) phai tinh dl t d2, tli'c Ill.phai chuy€n r v"edang chugn, rna qua trinh nay khOng ket thiic.
Dieu nay rnau thuh vo'i gill. thiet.

Tnrong hop thir 2, PI = (r, dI, (VI)) ~ P2 = [r, d2, (V2)) v~y dl i d2, ma ho~c dl E L ho~c
d2 E L, suy ra dl t d2 =.L Di"eu nay cling mau thuh vtri tinh dung dh cua hro'c ao.

h. Khi dieu ki~n (ii) sai, righia Ia. co p~ = (dI, dI, (UI)) ~ p~ = (d2, d2, (U2))' Khi do chung ta
co hai diro'ng di tirong trng P3 = (r, dI, (VI,Ul)) ~ P4 = [r, d2, (V2,U2)) nen c'an ap dung qua trinh
thira ke d5i vOi r M xac dinh nhirng thui?c tinh tiep theo, rna qua trlnh nay lai khOng ket thuc vi
Iuon co 2 chu trinh [dirong vong tron] p~ = (dI, d1, (UI))~ p~ = (d2, d2, (U2))' Do v~y mau thuh
voi tinh dung dh cua hro'c do. .

Dieu ki4n ad: Gill. thiet hroc di? I: va s-do thi ttrong img G thoa man d hai tinh chat (i) va (ii).
Chung ta xet quan h~ -<~ T x T, diro'c dinh nghia nhir sau:

(01, 02) -< (8~, 82) {:} 01, 02 E T, 81, 82 E T u L va. tren G co 2 dirong di gi = (01,81, (- .. ))
~ g2 = (02, 82, (- .. )) va :Jr E I cling 2 diro'ng di xuat phat tir r:
el = (r, 01, ( ... )) ~ e2 = (r02, (- .. )).

Chung ta d~ dang chtrng minh diro'c rhg -< Ill.quan h~ thir tv- hi? phan, M~t khac vi s5 hrong cac
ki€u trong h~ th5ng Ill.hiru han nen voi moi day cac c~p ki€u hat ky luon ton tai mi?t c~p ki€u circ
dai theo thli' tv- -<, Vl the, khi rEI (khOng dang chua:n va thira ke hi?i), trong s5 cac c~p dirong di
tv-a ttrong dhg xuat phat tir r, chung ta xet mi?t c~p dirong di tai 2 dinh circ dai theo quan h~ tren,
vi du WI, W2' Tat nhien WI, W2 deu khac r, vi ngtro'c lai thi mau thu~n vo'i (i). Do v~y WI, W2 se
Ill.nhirng ki:u ma hat ky c~p diro'ng di nao xuat phat tircrng irng tir WI, W2 deu Ill.t~'a ttrcrng dhg,
nghia la. co day thui?c tinh nhu nhau sau khi loai bo nh an h. Tir dieu ki~n (ii) va tinh chat circ dai
cua c~p WI, W2 suy ra nhirng dircng di nhir the phai dh den cling mi?t ki€u [rnoi ki~u thira ke hi?i
deu t1l"O'llgthich)' nghia Ia. hroc do tirong img Ill.dung dh. 0

5. KET LU~N

Tfnh nhat quan dir Ii~u Ia van de rat quan trong trong thiet ke va cai d~t cac h~ co' so' dir Ii~u.
Trong cac h~ hu&ng d5i ttro'ng thi van d"enay I<;J.icang c'an phai quan tam nhieu ho'n vi khi str dung
nhirng cong cv rat manh nhir thira ke h9i tli' nhieu lap doi tirong CO"sOo(sli' dVng I~i nhieu tinh chat
tir ca.c lap cha) co th€ dh tOi nhfrng xung di?t ve ki~u va hO'n tM nu:a M kHng dinh du-qc h~ thong
Ill.phi mau thuh thi phii ki€m tra du-qc tfnh dirng clia qua trinh thira ke. Trong bai bao nay, sau
khi giai thi~u mi?t s5 tinh chat quan trc;>ngclia quan h~ thira ke va quan h~ ki:u con, chUng toi da
neu dieu ki~n c'an va dli d€ ki€m tra tinh dung d;{n clia m9t Itrqc do cO'sOodfr Ii~u huang d5i tuqng.
Nhfrng v'an de tiep theo can mOoIll.nghien cli'u d€ xay dl!ng, cai d~t nhii::ng thu~t toan hiiu hi~u (vai



TiNH DUNG DAN CUA LU'qC DO CO' SC), ntr LI~U HU'O'NG DOl TU'Q'NG 15

d9 phirc tap la da thirc] M kigm tra tinh dimg cua qua trlnh thira ke kigu va t5ng quat hon la kigm
tra tinh dung d;{n cua h~ th5ng.
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