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Abstract. The block-formed database model is an extension of the relative database model. In
recent years, this model has been introduced and studied. Some results on block, block scheme,
relational algebra over block, keys, functional dependencies, normal forms, etc. have been presented
in [1, 2, 3, 5]...

This paper presents new concepts α−approximate level, α-functional dependencies, α-closure in
the database model of block form. Some properties of α-functional dependencies and α- closure are
introduced and proved.

Tóm tắt. Mô h̀ınh dũ. liê.u da.ng khối là mô.t mo.’ rô.ng cu’a mô h̀ınh dũ. liê.u quan hê. . Trong mô.t vài
năm gà̂n dây, mô h̀ınh này dã du.o.. c dè̂ xuất và nghiên cú.u. Mô.t số kết qu vè̂ khối, lu.o.. c dồ khối, da.i
số quan hê. trên khối, khoá, phu. thuô.c hàm, các da.ng chuâ’n ... dã du.o.. c tr̀ınh bày trong [1, 2, 3, 5]...

Bài báo du.a ra các khái niê.m mó.i vè̂ xấp xı’ mú.c α, α−phu. thuô.c hàm, α−bao dóng trong mô
h̀ınh dũ. liê.u da.ng khối. Tù. các khái niê.m du.o.. c di.nh ngh̃ıa, mô.t số t́ınh chất cu’a α−phu. thuô.c hàm,
α−bao dóng dã du.o.. c phát biê’u và chú.ng minh.

1. MÔ HÌNH DŨ
.
LIÊ. U DA. NG KHÓ̂I

1.1. Khối, lu.o.. c dồ khối

Di.nh ngh̃ıa 1.1. Go. i R = (id; A1, A2, . . . , An) là mô. t bô. hũ.u ha.n các phà̂n tu.’ , trong dó

id là tâ.p chı’ số hũ.u ha.n khác rỗng, Ai, (i = 1..n) là các thuô.c t́ınh. Mỗi thuô.c t́ınh Ai,

(i = 1, . . . , n) có miè̂n giá tri. tu.ng ú.ng là dom(Ai). Mô. t khối r trên R, ḱı hiê.u r(R) gồm mô. t

số hũ.u ha.n phà̂n tu.’ mà mỗi phà̂n tu.’ là mô. t ho. các ánh xa. tù. tâ. p chı’ số id dến các miè̂n tri.
cu’a các thuô.c t́ınh Ai, (i = 1, . . . , n). Nói mô. t cách khác

t ∈ r(R) ⇔ t = {ti : id → dom(Ai)}i=1...n.

Ta ḱı hiê.u khối dó là r(R) hoă. c r(id; A1, A2, . . . , An), dôi khi nếu không so.. nhà̂m lẫn ta

ḱı hiê.u do.n gia’n là r. Khi dó khối r(R) du.o.. c go. i là có lu.o.. c dồ khối R. Nhu. vâ.y trên cùng

mô. t lu.o.. c dồ khối R ta có thê’ xây du.. ng du.o.. c nhiè̂u khối khác nhau.

Di.nh ngh̃ıa 1.2. Cho R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R. Vó.i mỗi x ∈ id



132 VŨ DÚ
.
C THI, TRI.NH DÌNH VINH

ta ḱı hiê.u r(Rx) là mô. t khối vó.i Rx = ({x}; A1, A2, . . . , An) sao cho tx ∈ r(Rx) khi và chı’ khi

tx = {tix = ti}i=1,...,n, t ∈ r(R), t = {ti : id → dom(Ai)}i=1,...,n,

o.’ dây tix(x) = ti(x), i = 1, . . . , n. Khi dó r(Rx) du.o.. c go. i là mô. t lát cắt trên khối r(R) ta. i

diê’m x.

1.2. Phu. thuô.c hàm

Dê’ cho do.n gia’n, ta su.’ du. ng các ḱı hiê.u: x(i) = (x; Ai) ; id(i) = {x(i) : x ∈ id}. Ta go. i

x(i), (x ∈ id, i = 1, . . . , n) là các thuô. c t́ınh chı’ số cu’a lu.o.. c dồ khối R = (id; A1, A2, . . . , An).

Di.nh ngh̃ıa 1.3. Cho R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R, X, Y ⊂ ∪n
i=1id

(i),

X → Y là ḱı hiê.u mô. t phu. thuô.c hàm. Mô.t khối r thoa’ X → Y nếu vó.i mo. i t1, t2 ∈ R sao

cho t1(X) = t2(X) th̀ı t1(Y ) = t2(Y ).

Di.nh ngh̃ıa 1.4. Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), F là tâ. p các phu. thuô.c hàm

trên R. Khi dó bao dóng cu’a F , ḱı hiê.u F+, du.o.. c xác di.nh nhu. sau:

F+ = {X → Y |F =⇒ X → Y }.

Nếu X = {x(m)} ⊂ id(m), Y = {y(k)} ⊂ id(k) th̀ı ta ḱı hiê.u phu. thuô.c hàm X → Y do.n

gia’n là x(m) → y(k) .

Khối r thoa’ mãn x(m) → y(k) nếu vó.i mo. i t1, t2 ∈ r sao cho t1(x(m)) = t2(x(m)) th̀ı

t1(y(k)) = t2(y(k)), trong dó

t1(x(m)) = t1(x; Am), t2(x(m)) = t2(x; Am),

t1(y(k)) = t1(y; Ak), t2(y(k)) = t2(y; Ak).

Mê.nh dè̂ 1.1. Cho R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R, X, Y ⊂ ∪n
i=1id

(i),

X → Y là ḱı hiê.u mô. t phu. thuô. c hàm. Gia’ su.’ r(R) thoa’ phu. thuô. c hàm X → Y . Khi dó nếu

id = {x} th̀ı

• r(R) tro.’ thành quan hê. r(A1, A2, . . . , An) và

• phu. thuô. c hàm X → Y , (X, Y ⊂ ∪n
i=1Ai ) tro.’ thành phu. thuô. c hàm trong mô h̀ınh dũ.

liê. u quan hê. .

1.3. Bao dóng cu’a tâ.p thuô.c t́ınh chı’ số

Di.nh ngh̃ıa 1.5. Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), F là tâ. p các phu. thuô.c hàm

trên R. Vó.i mỗi X ⊂ ∪n
i=1id

(i), ta di.nh ngh̃ıa bao dóng cu’a X dối vó.i F ḱı hiê.u X+ nhu. sau:

X+ = {x(i), x ∈ id, i = 1, . . . , n|X → x(i) ∈ F+}.

Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), ta ḱı hiê.u tâ. p các phu. thuô.c hàm trên R:

Fh ⊂ {X → Y |X ⊂ ∪i∈Ax(i), Y ⊂ ∪j∈Bx(j), A, B ⊂ {1, . . . , n} x ∈ id},
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Fhx = Fh ∩ ∪n
i=1x

(i) = {X → Y ∈ Fh|X, Y ⊂ ∪n
i=1x

(i)}.

2. ααα−PHU. THUÔ. C HÀM VÀ ααα−BAO DÓNG TRONG MÔ HÌNH

DŨ
.
LIÊ. U DA. NG KHÓ̂I

2.1. Khái niê.m xấp xı’ mú.c α

Di.nh ngh̃ıa 2.1. Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), r là mô. t khối trên R, X ⊂
∪n

i=1id
(i), E ⊂ r, ta go. i miè̂n giá tri. cu’a E trên X là tâ. p ho.. p

Dom(E, X) = {u(X)|u ∈ E}.

Khi E = r ta viết dom(X) thay ḱı hiê.u dom(r, X), khi X = {A}, ta viết mô. t cách do.n

gia’n rA. Trên rA, ngoài quan hê. bà̆ng nhau thông thu.̀o.ng ta xây du.. ng mô. t hàm pha’n ánh

dô. gà̂n nhau giũ.a các giá tri., ta go. i hàm này là hàm tu.ng tu.. s trên tâ.p rA. Cu. thê’ ta có

s : rA × rA → [0, 1] thoa’ mãn 2 diè̂u kiê.n sau:

a) s(a1, a2) = s(a2, a1), a1, a2 ∈ rA,

b) s(a1, a2) = 1 ⇔ a1 = a2.

Phà̂n tu.’ s(a1, a2) go. i là dô. tu.ng tu.. giũ.a hai giá tri. a1 và a2. Vó.i mỗi α ∈ [0, 1], ta nói a1

và a2 là α tu.o.ng tu.. (bà̆ng nhau o.’ mú.c α) và ḱı hiê.u a1 =α a2 nếu s(a1, a2) ≥ α.

Dối vó.i tâ. p thuô.c t́ınh chı’ số X = {x(1), x(2), . . . , x(k)} ⊂n
i=1 id(i) và β, γ ∈ rX th̀ı khi dó

β, γ có thê’ xem là 2 dãy (βi)i và (γi)i, 1 6 i 6 k và dô. tu.ng tu.. cu’a chúng du.o.. c di.nh ngh̃ıa

là: S(β, γ) = min{s(βi, γi)|1 6 i 6 k}.
Hoàn toàn tu.ng tu.. , ta dùng ḱı hiê.u β =α γ nếu S(β, γ) ≥ α, khi dó ta nói rằng β và γ là

α tu.ng tu.. .

Gi su.’ β ∈ rX và D ⊂ rX , khi dó ta go. i dô. thuô.c cu’a β vào D là dô. tu.ng tu.. ló.n nhất

giũ.a β vó.i các giá tri. trong D, ḱı hiê.u (β, D). Ngh̃ıa là (β, D) = max{S(β, γ)|γ ∈ D}. Khi

dó ta nói β thuô.c vào D vó.i mú.c α và ḱı hiê.u β ∈α D nếu µ(β, D) ≥ α. Cũng tu.ng tu.. nhu.

trong mô h̀ınh quan hê., mô. t số t́ınh chất co. ba’n cu’a khái niê.m này ta có thê’ dẽ̂ dàng suy ra

tù. di.nh ngh̃ıa.

Mê.nh dè̂ 2.1. Cho X ⊂ ∪n
i=1id

(i), D ⊂ rX , β, γ ∈ rX. Khi dó

• S(β, γ) = S(γ, β), S(β, γ) = 1 ⇔ β = γ.

• 0 6 µ(β, D) 6 1, µ(β, D) = 1 ⇔ β ∈ D.

• Nếu D ⊂ D′ ⊂ rXth̀ıµ(β, D) 6 µ(β, D′).
• βαD ⇔ ∃γ ∈ D, β =α γ. Chú.ng minh. Cho tâ.p thuô.c t́ınh chı’ số

X = {x(1), x(2), . . . , x(k)} ⊂ ∪n
i=1id

(i)

và

β, γ ∈ rX , β = (βi)i, γ = (γi)i, 1 6 i 6 k.
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Theo di.nh ngh̃ıa ta có:

S(β, γ) = min{s(βi, γi)|1 6 i 6 k}
= min{s(γi, βi)|1 6 i 6 k}
= S(γ, β).

S(β, γ) = 1 ⇔ min{s(βi, γi)|1 6 i 6 k} = 1
⇔ s(βi, γi) = 1, 1 6 i 6 k

⇔ {βi = γi, 1 6 i 6 k}
⇔ β = γ.

Theo di.nh ngh̃ıa, ta có µ(β, D) = max{S(β, γ)|γ ∈ D}, mà

S(β, γ) = min{s(βi, γi)|1 6 i 6 k}, 0 6 s(βi, γi) 6 1,

suy ra 0 6 µ(β, D) 6 1.

Mă. t khác,

µ(β, D) = 1 ⇔ max{S(β, γ)|γ ∈ D} = 1
⇔ ∃γ ∈ D : S(β, γ) = 1
⇔ β = γ

và ta có β ∈ D.

Nếu D ⊂ D′ ⊂ rX th̀ı

µ(β, D) = max{S(β, γ)|γ ∈ D}
6 max{S(β, γ)|γ ∈ D′}
6 µ(β, D′).

Nếu β ∈α D th̀ı µ(β, D) = max{S(β, γ)|γ ∈ D} ≥ α, suy ra ∃γ ∈ D : S(β, γ) ≥ α. Nhu.

vâ.y ta có β =α γ. 2

.1. α−phu. thuô.c hàm và α−bao dóng

Trên co. so.’ khái niê.m α tu.o.ng tu.. chúng ta du.a ra khái niê.m α−phu. thuô. c hàm nhu. sau:

Di.nh ngh̃ıa 2.2 Cho R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R, X, Y ⊂ ∪n
i=1id

(i),

X →α Y là ḱı hiê.u mô. t phu. thuô.c hàm xấp xı’ mú.c α. Mô. t khối r thoa’ X →α Y nếu vó.i mo. i

t1, t2 ∈ R sao cho t1(X) = t2(X) th̀ı t1(Y ) =α t2(Y ).
Nhu. vâ.y khi α = 1 th̀ı α−phu. thuô.c hàm la. i tro.’ thành phu. thuô.c hàm quen thuô.c trong

mô h̀ınh dũ. liê.u da.ng khối. Nói mô. t cách khác, phu. thuô.c hàm là mô. t tru.̀o.ng ho.. p dă.c biê.t

cu’a α−phu. thuô.c hàm khi α = 1.
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Mê.nh dè̂ 2.2 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R, X, Y, Z ⊂
∪n

i=1id
(i), khi dó ta có:

• X →α Y, ∀Y ⊂ X

• X →α Y ⇒ XZ →α Y Z

• X →α Y, X →α Z ⇒ X →α Y Z

• X →α Y, X →β Z ⇒ X →γ Y Z vó.i γ = min(α, β)
• X →α Y, Z ⊂ Y ⇒ X →α Z

Chú.ng minh. Ta có X → Y , ∀Y ⊂ X , do dó X →α Y , ∀Y ⊂ X .

Nếu ∀t1, t2 ∈ r sao cho t1(XZ) = t2(XZ) th̀ı ta suy ra

t1(X) = t2(X), t1(Z) = t2(Z).

Theo gia’ thiết ta có X →α Y do dó tù. t1(X) = t2(X) suy ra t1(Y ) =α t2(Y ). Mà ta

la. i có t1(Z) = t2(Z), suy ra t1(Y Z) =α t2(Y Z). Nhu. vâ.y, tù. t1(XZ) = t2(XZ) suy ra

t1(Y Z) =α t2(Y Z), do dó XZ →α Y Z.

Vı̀ X →α Y , X →α Z nên ∀t1, t2 ∈ r sao cho t1(X) = t2(X) ta có t1(Y ) =α t2(Y ) và

t1(Z) =α t2(Z) suy ra t1(Y Z) =α t2(Y Z). Vâ.y ta có X →α Y Z.

Vı̀ X →α Y , X →β Z nên ∀t1, t2 ∈ r sao cho t1(X) = t2(X) ta có t1(Y ) =α t2(Y ) và

t1(Z) =β t2(Z) suy ra t1(Y Z) =γ t2(Y Z) vó.i γ = min(α, β). Nhu. vâ.y ta có X →γ Y Z vó.i

γ = min(α, β).
Vı̀ X →α Y nên ∀t1, t2 ∈ r sao cho t1(X) = t2(X) ta có: t1(Y ) =α t2(Y ) mà Z ⊂ Y suy

ra t1(Z) =α t2(Z). Do dó X →α Z. �

Di.nh ngh̃ıa 2.3 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R,

X, Y ⊂ ∪n
i=1id

(i). Khi dó vó.i bất k̀ı tâ.p thuô.c t́ınh chı’ số X , ta xây du.. ng mô. t quan hê. ∼
trên r nhu. sau:

∀t, u ∈ r(R), t ∼ u ⇔ t[X ] = u[X ].

Rõ ràng quan hê. ∼ là mô. t quan hê. tu.o.ng du.o.ng trên r. Khi dó quan hê. ∼ sẽ phân hoa. ch

r thành các ló.p tu.o.ng du.o.ng. Ta ḱı hiê.u ló.p tu.o.ng du.o.ng cu’a bô. t ∈ r(R) ú.ng vó.i tâ. p X là

[t]X . Nhu. vâ.y: r = ∪t∈r[t]X và [t]X ∩ [t′]X = ∅ nếu t ∼ t′.

Ta ḱı hiê.u tâ. p các ló.p tu.o.ng du.o.ng theo quan hê. ∼ là r/X , gia’ su.’ :

r/X = {r1, r2, . . . , rn}.

Tu.ng tu.. ta có quan hê. bằng nhau trên Y cũng là mô. t quan hê. tu.o.ng du.o.ng trên ri vó.i

i = 1, . . . , n. Ta dă. t

ri/Y = {r1
i , r

2
i , , r

mi
i }, 1 6 i 6 n.

Nhu. vâ.y,

t1(X) = t2(X) ⇔ ∃i : t1, t2 ∈ ri,

t1(XY ) = t2(XY ) ⇔ ∃i, j : t1, t2 ∈ rj
i .



136 VŨ DÚ
.
C THI, TRI.NH DÌNH VINH

Ta có diè̂u kiê.n cà̂n và du’ sau:

Mê.nh dè̂ 2.3 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), r(R) là mô. t khối trên R, X, Y ⊂
∪n

i=1id
(i). Khi dó X →α Y khi và chı’ khi S(β, γ) ≥ α, β = u(Y ), γ = v(Y ), ∀u, v ∈ [t]X .

Chú.ng minh. Gia’ su.’ X →α Y . Khi dó, theo di.nh ngh̃ıa, tù. ∀u, v ∈ r sao cho u(X) = v(X)
suy ra u, v ∈ [t]X và tù. u(Y ) =α v(Y ) suy ra S(β, γ) ≥ α, β = u(Y ), γ = v(Y ), ∀u, v ∈ [t]X .

Ngu.o.. c la. i, gia’ su.’ S(β, γ) ≥ α, β = u(Y ), γ = v(Y ), ∀u, v ∈ [t]X . Khi dó, tù. ∀u, v ∈ r sao

cho u(X) = v(X) suy ra u, v ∈ [t]X và S(β, γ) ≥ α, β = u(Y ), γ = v(Y ). Vâ.y ta có X →α Y

. �

Di.nh ngh̃ıa 2.4 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), Fα là tâ. p các α−phu. thuô.c

hàm trên R. Khi dó bao dóng cu’a Fα ḱı hiê.u Fα+ du.o.. c xác di.nh nhu. sau:

Fα+ = {X →α Y |F ⇒ X →α Y }.

Di.nh ngh̃ıa 2.5 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), Fα là tâ. p các α−phu. thuô.c

hàm trên R. Vó.i mỗi tâ. p thuô.c t́ınh chı’ số X ⊂ ∪n
i=1id

(i), ta di.nh ngh̃ıa α−bao dóng cu’a X

dối vó.i Fα ḱı hiê.u Xα+ nhu. sau:

Xα+ = {x(i), x ∈ id, i = 1, . . . , n|X →α x(i) ∈ Fα+}.

Ta ḱı hiê.u tâ. p các α−phu. thuô.c hàm trên R

Fα
h = {X →α Y |X = ∪i∈Ax(i), Y = ∪j∈Bx(j), A, B ⊂ {1, 2, . . . , n} và x ∈ id},

Fα
hx = Fα

h ∩ ∪n
i=1x

(i) = {X →α Y ∈ Fα
h |X, Y ⊂ ∪n

i=1x
(i)}.

Mê.nh dè̂ 2.4 Cho R = (id; A1, A2, . . . , An), X, Y ⊂ ∪n
i=1id

(i), X = ∪x∈A,i∈Bx(i), Y =
∪x∈A,j∈Cx(j), A ⊂ id, B, C ⊂ {1, . . . , n}. Khi dó nếu X →α Y th̀ı

X ∩ ∪n
i=1y

(i) →βy Y ∩ ∪n
i=1y

(i)Y

trên Ry, βy ≥ α, ∀y ∈ A.

Chú.ng minh. Gia’ su.’ ry là mô. t quan hê. trên Ry. Khi dó tồn ta. i mô. t khối dồng mú.c r trên R

sao cho ry là mô. t lát cắt cu’a nó ta. i y ∈ A. Trên ry = r|∪n
i=1y

(i) ta cho.n bất k̀ı t1 và t2 sao cho

t1(X ∩ ∪n
i=1y

(i)) = t2(X ∩ ∪n
i=1y

(i)), y ∈ A.

Khi dó ∃t′1, t
′
2 ∈ r sao cho

t′1(X) = t′2(X), t′
1|∪n

i=1y
(i) = t1, t

′
2|∪n

i=1y(i) = t2.
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Do X →α Y trong r, ta có t′1(Y ) =α t′2(Y ). Tù. diè̂u này suy ra

t′
1|∪n

i=1y(i) =βy t′
2|∪n

i=1y(i) , βy ≥ α.

Nhu. vâ.y

t1(Y ∩ ∪n
i=1y

(i)) =βy t2(Y ∩ ∪n
i=1y

(i)), y ∈ A.

Do dó

X ∩ ∪n
i=1y

(i) →βy Y ∩ ∪n
i=1y

(i)

trên Ry, βy ≥ α, ∀y ∈ A. �

Hê. qua’ 2. 1 Cho R = (id; A1, A2, . . . , An), X, Y ⊂ ∪n
i=1id

(i),

X = ∪x∈id,i∈Bx(i),

Y = ∪x∈id,j∈Cx(j),

B, C ⊂ {1, . . . , n}. Khi dó nếu X →α Y th̀ı

X ∩ ∪n
i=1y

(i) →βy Y ∩ ∪n
i=1y

(i)

trên Ry, βy ≥ α, ∀y ∈ id. �

Mê.nh dè̂ 2.5 Cho R = (id; A1, A2, . . . , An), X, Y ⊂ ∪n
i=1id

(i), X = ∪x∈id,i∈Bx(i), Y =
∪x∈id,j∈Cx(j), B, C ⊂ {1, . . . , n}. Khi dó nếu

X ∩ ∪n
i=1y

(i) →βy Y ∩ ∪n
i=1y

(i)

trên Ry, ∀y ∈ id th̀ı X →α Y vó.i α = min{βy}y .

Chú.ng minh. Gia’ su.’ r là mô. t khối trên R. Khi dó vó.i bất k̀ı t1, t2 ∈ r sao cho t1(X) = t2(X),
suy ra t1(X∩∪n

i=1y
(i)) = t2(X∩∪n

i=1y
(i)), ∀y ∈ id. Tù. gia’ thiết X∩∪n

i=1y
(i) →βy Y ∩∪n

i=1y
(i)

trên Ry, ∀y ∈ id suy ra

t1(Y ∩ ∪n
i=1y

(i)) =βy t2(Y ∩ ∪n
i=1y

(i)), ∀y ∈ id.

Tù. dó suy ra t1(Y ) =α t2(Y ), α = min{βy}y . Do dó ta có X →α Y vó.i α = min{βy}y . �

Tù. Hê. qua’ 2.1 và Mê.nh dè̂ 2.5 ta suy ra diè̂u kiê.n cà̂n và du’ sau:

Mê.nh dè̂ 2.6 Cho R = (id; A1, A2, . . . , An), X, Y ⊂ ∪n
i=1id

(i), X = ∪x∈id,i∈Bx(i), Y =
∪x∈id,j∈Cx(j), B, C ⊂ {1, . . . , n}. Khi dó X →α Y khi và chı’ khi

X ∩ ∪n
i=1y

(i) →βy Y ∩ ∪n
i=1y

(i)

trên Ry, ∀y ∈ id.
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Ta có các mê.nh dè̂ sau:

Mê.nh dè̂ 2.7 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), Fα
h , Fα

hx là tâ. p các α−phu.
thuô.c hàm trên R, Rx tu.ng ú.ng, M ⊂ ∪n

i=1id
(i), M = ∪x∈AMx, Mx ⊂ ∪n

i=1x
(i), Mx 6= ∅,

x ∈ A ⊂ id. Khi dó, nếu Mα+ là α−bao dóng cu’a M dối vó.i Fα
h th̀ı ∀x ∈ A ⊂ id,

∪n
i=1x

(i) ∩ Mα+ là α−bao dóng cu’a Mx = ∪n
i=1x

(i) ∩ M dối vó.i Fα
hx .

Chú.ng minh. Gia’ su.’ M
α+
x là α−bao dóng cu’a Mx dối vó.i Fα

hx. Ta cà̂n chú.ng minh

Mα+
x = ∪n

i=1x
(i) ∩ Mα+ , ∀x ∈ A ⊂ id.

Thâ. t vâ.y, ∀x ∈ A, ta có Mx ⊂ M , suy ra M
α+
x ⊂ Mα+ . Do dó M

α+
x ⊂ ∪n

i=1x
(i) ∩ Mα+ .

Vı̀ ∀x(k) ∈ ∪n
i=1x

(i) ∩ Mα+ , vâ.y x(k) ∈ Mα+ , suy ra M →α x(k) ∈ F
α+

h . Tù. dó ta có

Mx →α x(k) ∈ F
α+

hx , suy ra x(k) ∈ M
α+
x và do dó ta nhâ.n du.o.. c ∪n

i=1x
(i)∩Mα+ ⊂ M

α+
x . Vâ.y

M
α+
x = ∪n

i=1x
(i) ∩ Mα+ , ∀x ∈ A ⊂ id. �

Mê.nh dè̂ 2.8 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), Fα
h , Fα

hx là tâ.p các α−phu.
thuô.c hàm trên R, Rx tu.ng ú.ng, M ⊂ ∪n

i=1id
(i), M = ∪x∈AMx, Mx ⊂ ∪n

i=1x
(i), Mx 6= ∅,

x ∈ A ⊂ id. Khi dó, nếu M
α+
x là α−bao dóng cu’a Mx dối vó.i Fα

hx th̀ı Mα+ = ∪x∈AM
α+
x là

α−bao dóng cu’a M = ∪x∈AMx dối vó.i Fα
h .

Chú.ng minh. Gia’ su.’ Mα+ là α−bao dóng cu’a M dối vó.i Fα
h . Ta cà̂n chú.ng minh

Mα+ = ∪x∈AMα+
x , ∀x ∈ A ⊂ id.

Vı̀ ∀x ∈ A, ta có Mx ⊂ M , nên M
α+
x ⊂ Mα+ . Do dó ∪x∈AM

α+
x ⊂ Mα+ .

Do ∀x(k) ∈ Mα+ ta có x(k) ∈ Mα+ ∩ ∪n
i=1x

(i). Theo Mê.nh dè̂ 2.7, ta có ∪n
i=1x

(i) ∩ Mα+

la. i ch́ınh là α−bao dóng cu’a Mx = ∪n
i=1x

(i) ∩ M dối vó.i Fα
hx .

Vâ.y x(k) ∈ M
α+
x , suy ra Mα+ ⊂ ∪x∈AM

α+
x . Dẫn tó.i Mα+ = ∪x∈AM

α+
x , A ⊂ id. Tù. dó

ta có Mα+ = ∪x∈AM
α+
x là α−bao dóng cu’a M = ∪x∈A dối vó.i Fα

h . �

Tù. hai mê.nh dè̂ 2.7 và 2.8 o.’ trên, ta rút ra diè̂u kiê.n cà̂n và du’ sau:

Mê.nh dè̂ 2.9 Cho lu.o.. c dồ khối R = (id; A1, A2, . . . , An), Fα
h , Fα

hx là tâ.p các α−phu.
thuô.c hàm trên R, Rx tu.ng ú.ng, M ⊂ ∪n

i=1id
(i), M = ∪x∈AMx, Mx ⊂ ∪n

i=1x
(i), Mx 6= ∅,

x ∈ A ⊂ id. Khi dó M
α+
x là α−bao dóng cu’a Mx dối vó.i Fα

hx khi và chı’ khi Mα+ = ∪x∈AM
α+
x

là α−bao dóng cu’a M = ∪x∈AMx dối vó.i Fα
h .

3. KÉ̂T LUÂ. N

Nhũ.ng kết qua’ vè̂ α−phu. thuô. c hàm và α−bao dóng trong mô h̀ınh dũ. liê.u da.ng khối

du.o.. c nghiên cú.u o.’ trên mó.i chı’ là nhũ.ng kết qua’ bu.́o.c dà̂u. Dó cũng là các kết qua’ dối vó.i

tru.̀o.ng ho.. p riêng cu’a tâ.p các phu. thuô.c hàm có da.ng Fh, Fhx, Fα
h , Fα

hx trong lu.o.. c dồ khối

R = (id; A1, A2, . . . , An). Trên co. so.’ cu’a các kết qua’ này ta có thê’ triê’n khai tiếp quá tr̀ınh

chuâ’n hoá và tu.. a chuâ’n hoá trong các tru.̀o.ng ho.. p riêng (nhu. dối vó.i tâ.p các phu. thuô.c hàm

da.ng Fh), góp phà̂n làm hoàn chı’nh thêm ĺı thuyết thiết kế mô h̀ınh co. so.’ dũ. liê.u da.ng khối.
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