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Abstract

Objectives: The article proposed a new type of dependency on blocks and
slices. Then found and proved the properties of this new dependency. Method:
Logical inference methods were used. Findings: A new type of data relation-
ship has been proposed: Multivalued positive Boolean dependencies on block
and slice in the database model of block form. From this new concept, the arti-
cle stated and demonstrated the equivalence of the three types of deduction,
namely: m-deduction by logic, m-deduction by block, m-deduction by block has
no more than two elements. Next are the necessary and sufficient criteria of
the tight m-expression for the set of multivalued positive Boolean dependen-
cies on block and slice, the sufficient properties for a set of functions {I,A,V}.
The properties related to this new concept when the block degenerated into
relation. Novelty: The proposed new dependency with their properties on the
block and on the slice are completely new.

Keywords: Multivalued positive Boolean dependencies; block; Boolean
dependencies; block schemes

1 Introduction
1.1 The block, slice of the block

Definition 1.1

LetR=(id; Ai, As,..., A,) is a finite set of elements, where id is non-empty finite index
set, A; (i=1.. n) is the attribute. Each attribute A; (i=1.. n) there is a corresponding value
domain dom (A;). A block r on R, denoted r(R) consists of a finite number of elements
that each element is a family of mappings from the index set id to the value domain of
the attributes A; (i = 1.. n).

We have:

ter(R) e t={t: id - dom(A;) }

i=l.n

Then, block is denoted r(R) or r (id; A1, As,...,A,), if without fear of confusion we simply
denoted r.
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Definition 1.2
Let R = (id; Ay, Ao,..., Ap), r(R) is a block over R. For each x € id we denoted r(R,) is a block with R, = ({x}; A1, A,..., A,) such
that:
ty er(Ry) <t = {t; = t“} i—1.n, where ter(R), t= {ti cid — dom(Ai)}. 1
1=1..n

Then r(Ry) is called a slice of the block r(R) at point x.

1.2 Functional dependencies

Here, for simplicity we use the notation:
xW = (x; A)); id? = {X<i> |x € id}

and x() (x €id,i=1...n) is called an index attribute of block scheme R = (id; A1,A2,...,A, ).

Definition 1.3

LetR = (id; Aj,Ay ,..., Ay ), (R) is a block over R and X, Y C U™, idY, X — Y is a notation of functional dependency. A block
r satisfies X — Y if:

Vt1,t € R such that t; (X) = t2(X) then t; (Y) = t2(Y)

Definition 1.4
Let block scheme oc = (R,F), R = (id;A1,A,...,An) F is the set of functional dependencies over R. Then, the closure of F
denoted F* is defined as follows:

Fr={X—->Y|F=X->Y}
If X= {x(m)} Cid™,y = {y(k)} C id® then we denoted functional dependency X — Y is simply x") — y(*) |
The block r satisfies x(") — y<k) if Vt;,t; € rsuch that t; (x(”’)> =t (x(”’)> then (y(k)) =1 (y“‘)) ,

where: t; (x(m>) =t (x;Am), b (x(m>) =t (x;Am), t (y(k)) =1 (y;Ax), b (y(k>) =1t (y; Ax).
Let block scheme R= (id; A1, Aj,..., Aj,), we denoted the subsets of functional dependencies over R:

Fp = {X—>Y|X: Ux?y = JxVA,B C{1,2,...,n},x eid}
icA jeB

n
thth\U§L1x<,—> :{X—>Y €eF|X,Y C le<'>}
3 -

Definition 1.5
Let block scheme oo = (R,Fy,), R=(id;A1,As,...,Ay), then F, is called the complete set of functional dependencies if:

Fipe=F, is the same with every x € id

g0
A more specific way:

Fj, is the same with every x € id mean: Vx,y €id: M -+ N € Fyx & M =N e Fpy with M/, N’ respectively, formed from
M, N by replacing x by y.
1.3 Closure of the index attributes sets:

Definition 1.6
Let block schemea = (R,F),R = (id; A1, Az, ..., An) , F is the set of functional dependencies on R.
With each X C U™, id") ,we define closure of X for F denoted X* as follows:

Xt = {x<"> X —x® eFt xeid, i= 1..n}

We denote the set of all subsets of a set JI_; id® as set SubSet ( UL, id®y,
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1.4 Key of the block scheme a = (R, F)

Definition 1.7

Let block scheme o = (R, F), R = (id; Ay, Aa,..., Ay ), Fis the set of functional dependencies on R, K C | JI, id®. K called a key
of block schema o if it satisfies two conditions:

)K—x eFr Vxeid, i=1.n.

ii) VK’ C K then K’ has no properties i).

IfKis a key andK C K" then K” called a super key of the block scheme R for E.

2 Multivalued Boolean formulas

2.1 Multivalued boolean formulas

Definition 2.1

For the set of Boolean values B = {by,b,...,by} including k values in [0;1], k > 2 are in ascending order and satisfy the
following conditions:

(i)0€e B.

(ii)vbe B =1—be B.

We choose the operations and basic multivalued logical function: Va, b € B

e aAb=min(a,b),

e aV b =max(a,b),

e—a=1-a

o With each value b € B, we define the function I;:

VxeB: Iy(x)=lifx=bandI,(x)=0ifx#b
The functions I, b € B called generalized negative functions.

Definition 2.2
Let P = {xy, X2, ..., X, } is a finite set of Boolean variables, B is the set of Boolean values. Then the multivalued boolean formulas
(CTBDT) also known as multivalued logic formulas are constructed as follows:

Each value in Bisa CTBDT.

Each variable in P isa CTBDT.

Each function I, b € Bisa CTBDT.

If a is a multivalued Boolean formula then (a) is a CTBDT.
Ifaand b are CTBDT thena A b, aV b and —a is a CTBDT.
Only formulas created by rules from (1) -(5) are CTBDT.

A o

We denote MVL(P) as a set of CTBDT building on the set of variables P = {xy, X2, ..., X,} and set of values B = {by, by,..., by}
including k values in [0;1], k > 2.

Definition 2.3 )
We define a — b equivalent to CTBDT (—a) V b and then: a — b = max(1- a, b).

Definition 2.4

Each vector of elements v = {v|, vo, ..., vy} in space B" = BX B X ... X Bis called a value assignment. Thus, with each CTBDT
f€ MVL(P) we have f(v) = f(vi, v, ..., V) is the value of formula f for v value assignments.

In the case where there is no confusion, we understand the symbol X C P at the same time performing for the following
subjects:

o Anattribute set in P.
o A set of logical variables in P.

https://www.indjst.org/ 2511
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o A multivalued Boolean formula is the logical union of variables in X.

On the other hand, if X = {By, Bo, ..., B,} C P, we denoted:
AX = B{ ABy A...A\B, called the associational form.
VX =B VB, V--- VB, called the recruitmental form.
We call formulaf:Z — Vis:
o Multivalued derivative formula if Z and V has the associational form, mean:

f: \Z = AV

o Strong multivalued derivative formula if Z has the ecruitmental form and V has the associational form, mean:
fiVZ = AV

o Weak multivalued derivative formula if Z has the associational form and V has the ecruitmental form, mean:
f:NZ—=VV

o Duality multivalued derivative formula if Z and V are in recruitment form, mean:
f:VvZ -VV

For each finite set CIBDT F = {f{, f, ..., f,,} in MVL(P), we consider F as a formatted formula F = f; Af, A... Afy,. Then we
have:

F(v) =fi(v) Af2(V) A A (V)

2.2 Table of values and truth tables

With each formula f on P, table of values for f, denote that V¢ contains n+1 columns, with the first n columns containing the
values of the variables in U, and the last column contains the value of f for each values signment of the corresponding row.
Thus, the value table contains k™ row, n is the element number of P, k is the element number of B.

Definition 2.5
Let m € [0;1], truth table with m threshold of f or the m-truth table of f, denoted Ty ,,, is the set of assignments v such that f(v)
receive value not less than m:

Tfm={ve B"|f(v) >m}
Then, the m-truth table Tk, of finite sets of formulas F on P, is the intersection of the m-truth tables of each member formula in E.

TF,m = ﬂ Tf,m
feF

We have: v € T, necessary and sufficient areNf € F @ f(v) >m.

2.3 Logical deduction

Definition 2.6

Let f, g is two CTBDT and value m € B. We say formula f derives formula g from threshold m and denoted f |=,, gif Tym C
Ty m. We say f and g are two m-equivalent formulas, denoted f = g if Trm = Tgm.

With E G in MVL(P) and value m € [0;1], we have F derives G from threshold m, denoted F |=,, Gif Tr, C T m. Moreover,
we say F and G are m-equivalents, denoted F =, G if T = Tgm -

2.4 Multivalued positive Boolean formula

Definition 2.7 )
Formula f € MVL(P) is called a multivalued positive Boolean formula (CTBDDT) if f(e) = 1 with e is the unit value assignment:
e= (L 1,.., 1), we denoted MVP(P) is the set of all multivalued positive Boolean formulas on P.

https://www.indjst.org/ 2512
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3 Research results

3.1 The m-truth block of the data block

Definition 3.1

Let R = (id; A1,A2,...A, ), "(R)isa blockon R, U = i, i dW, |id|=s, We call each vector of elements v = {vj1, Vip, ..., Vin }
i=1.s in space B™ is a value assignment. Thus, with each CTBDT f € MVL(U) we have f(v) = f (vi1, Via, ..., Vin ) i=1..s is the value
of formula f for v value assignments.

Example 3.1: Let R = ({1,2},A1,As,A3) then U = {1<1>, s 1(3),20),2(2),2(3)} , B={0,0.5, 1}.

05 1 05
1 05 05
Inferred: f (v) = 0.5.
We have two special assignment:

11 1 0 00

Unit assignment:e= [ . . . | andtheassignment value 0: Z = -
1 11 0 0O

Letv = ) , £=111@2012@) — 13)20) | then we have f(v) = max(1 - min(0.5, 1, 1, 0.5), min(0.5, 0.5)).

Definition 3.2
Let m € [0;1], truth block threshold m of f or m-truth block of f, denoted T ,, is the set of assignments v such that f(v) receive
value not less than m:

Tf,rn = {V € B™ | f(V) > m}

Then, the m-truth block Tr,, of a finite set of formulas F on U, is the intersection of the m-truth blocks of each formula of member
finE

TF,m = ﬂ Tf,m
feF

We have: v € Tp,y if and only if Vf € F : f(v) > m.
With | B] = k then | B™® | = k ™, we have the following theorem:

Theorem 3.1

Let block T ={ty,tp,...,ta} C B™Sand values my, my,..., my trong B, [ <d < k"*S. Then:

a) There exists one CTBDT f satisfies the following two properties:

DVGeT: f(t:)=m,

(i) Ve e B™ |T: f(t)=0

b) With every slice: Tx , x €1d, [id| =s, CTBDT fx = f|;_also satisfies the following two properties:
(il'l')vtx,‘ et : fr (txi) :mﬂ}

(iv)Vty € B" | Tx : fx (tx) =0

Proof:

a) Witheacht; € T: t; = {tijl,tijz, .. ’tijn}jzl..s’ 1 <i<d, we built formula:

hi (x(jl),x(jz),...,x("”))jzlns = /\(I,,-jl (x(jl)) ij (x<jz)) N (x(i”)) , m,-)jz s

and we have: if (x(j1)7x<j2)7...,x(j“))jil = t = {tijhtij27'"’tij“}jzl,,s then:

hi () =my, hi(t) =0witht#t, 1 <i<d

Therefore, if we set:

f(x<j1),x(j2),...,x(jn>) = (h;Vhy V---Vhg) (x(jl),x(jz),...,x<j“)>

j=l.s j=Ll.s

https://www.indjst.org/ 2513
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then f is the formula to look for.
Indeed, we have:

f(ti) = (hl\/hz\/-~~\/hd)(ti) =h; (ti)\/hz(ti)\/---\/hi (ti)\/-~~\/hd(ti)

.Which according to the properties of
hi.  hi(t) =h; ({tijhtijz, N j=1.‘s) = A(Liji (61) L2 (ti2) 5 - - Lijn (tijn) Jni)jzl'_s =m
h ()=0vit#t,1<i<d

So infer: f (¢;) =m;, 1 <i <dandVr € B™\T: f(t) =0= fis CIBDT to look for.
b) From CTBDT f we have: f, = (hy Vho V... vhy) Then:
Vity; € Ty - fx (txi) = (hxl Vhyo V.. ~thd) (txi) = hy (txi) V hyo (txi) V.. .thi(txi) V...vhyy
Which we have: hyi (ti) = hyi ({txi1, txi2y...... xtxin } ) = A (It (texit) > Texiz (txi2) 5 - - - Tixin (txin) ;i) = my
hyi (tx) =0 vGity £ ty, 1 <i<d.
we infer: f; (t;) =m;, 1 <i <d
and Vty € B"\T: f (tx) = 0 = fx satisfies 2 conditions required.

Consequence 3.1: With each block T C B T#9 and each value m>0 in B, exists one CTBDT ftake T as the m-truth block,
and f, get T as the m-truth block.

Proof:

Use the result of the theorem 3.1 with special cases: m; = m; = ... = my = m we obtained CTBDT f satisfies two conditions:

OV eT: f(t)=m

())Vt e B™ | T: f(t)=0

and then CTBDT f, also satisfies two conditions:
(iil) Ve € Ty« f (1) = m
(iv) Wty € B"| Ty : f(ty) = 0. Thence inferred: Ty, = Tva Tpy = Ty

Definition 3.3 .
Let R = (id; A1, Ag,....,An ), (R) is a block on R, U = J'_; i d", each CTBDT F€MVL(U) is called a multivalued positive
1 11
Boolean formula (CTBDDT) if f(e) = 1, with i e is the unit value assignment. Here: e = .
1 1 1
Example 3.2:
LetR = ({1,2},A1,A2,A3),U = {1<1>, 1@, 1<3>,2(‘>,2<2>,2<3>} B ={0,0.5, 1}. Then:

o The formulars: 1) A 12 A2 A22) 0 1A TR A2 -5 2(2) are the CTBDDT.
o The formulars: 1) A (ﬁ2(3>) , (—|1(3)) A (ﬂZ(l)) are not the CTBDDT.

We denoted MVP(U) is the set of all multivalued positive Boolean formulas on U.

Definition 3.4

Let R = (id; Ay, As,...,An ), r(R) is a block on R, we denote d; is the value domain of the attribute A; (is also of index attribute
X0 x e id) , 1 <i < n. Then, for each value domain we consider mapping: o; : d; x di — B satisfies the following conditions:

(i) Reflectivity:Va € d; = o (a,a) =1,

(ii) Symmetry: V a,b € d; : a;(a,b) = 0;(b,a),

(iii) Sufficiency:Vm € B, 3a,b € d; : a;j(a,b) =m.

Thus, we see the mapping o;are the relationships above d; satisfies the reflective, symmetrical and sufficiency properties.
Equality relationships with logic of two values B ={0,1} is the separate case of the above relationship.

Definition 3.5

https://www.indjst.org/ 2514
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Let R = (id; A1,A2,...A, ), r(R) is a block on R, u,v € r, mappings o; define on each value domain d;, 1 <i < n. we call
o (u,v) is the value assignment:

o(u,v) = (051 (u.x(l),v.x(l)) , 00 (u.x<2),v.x(2)) e, O (u.x(">,v.x(")))

Then, for each block r, we denote the truth block of block r as T

x€id

T, ={a(u,v) | u,ver}

If block r contains at least a certain element k then: a(u,u) =1 =e € T;.

In the case id = {x}, then the block degenerates into a relation and the concept of the truth block of the block becomes the
concept of truth table of relation in the relational data model. In other words, the truth block of a block is to expand the concept
of the truth table of relation in the relational data model.

3.2 The multivalued positive Boolean dependencies on block

Definition 3.6

LetR = (id;A1,As,...,A,),r(R)isablock on R, U =", id¥) , we call each multivalued positive Boolean formula in MVP(U)
is a multivalued positive Boolean dependency (PTBDDT) on block.

We say block r is m-satisfying the multivalued positive Boolean dependency f and denoted r(fm) if T, C Ty, .

The block r is m-satisfying set of multivalued positive Boolean dependency F and denoted r(Em) if r satisfies all PTBDDT fin F:

r(Fam)ﬁvaF:r(fvm)ﬁT;‘gTF,m
If r(f,m) then we say PTBDDT fis m-right in the block r.

Proposition 3.1
Let R = (id; A1,A2,....,A, ), r(R) isa block on R, U = i, id"D . Then:
i) If r is m-satisfying the multivalued positive Boolean dependency f : r(f,m) then ry(fe,m), Vx€id
ii) If r is m-satisfying set of multivalued positive Boolean dependency F : r(F,m) then ry (Fy,m),Vx € id
Proof
i) Under the assumption we have r(f,m) = T; C Ty = Tix = (Tr), € (Tem), = Ty, VX € id
So we have Trx C Tgxm, VX € id = 14 (fx,m),Vx € id
ii) Under the assumption r(F,m) = T; C Trm = Tix = (Tr), € (TEm), = Trxm, Vx € id
Therefore: Trx C Trxm, VX € id = 14 (Fx,m) ,Vx € id

Proposition 3.2

Let R = (id; A1,A,....A, ), r(R) is a block on R, U = U, id D), f=U,cia fx Then:

i) If ry (fx,m),¥x € id then r is m-satisfying the multivalued positive Boolean dependency f: r(f,m).
i) If ry(Fy,m),Vx € idthen r m-satisfying set of multivalued positive Boolean dependency F: r(Em).
Proof

i) Under the assumption we have: ry (fx,m),Vx € id = Tix C Tix m, VX € id = (Ty), € (Tgm), ,Vx € id
So we have: Ty C Tgyy = r(f,m) .

= r is m-satisfying the multivalued positive Boolean dependency f.

ii) Under the assumption ry (Fx,m),Vx € id = Tx C Tgxm, Vx € id = (Ty), € (T m),, Vx € id
So we have: T C Tgm = r(F,m) .

= r m-satisfying set of multivalued positive Boolean dependency E

From the proposition 3.1 and 3.2 we have the following necessary and sufficient conditions:

Theorem 3.2

Let R = (id; A1,Ap,....A, ), r(R) is a block on R, U = U1, id"), f = Uscia fo Khi dé:

i) i (fy,m) ,Vx € i d < r is m-satisfying the multivalued positive Boolean dependency f: r(f,m).
ii) ry (Fy,m) ,Vx € i d < r m-satisfying set of multivalued positive Boolean dependency F: r(Em).
For the set PTBDDT F and PTBDDT f;, m € [0; 1]:

https://www.indjst.org/ 2515
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o We say F m-deduced f by the block and denoted F |_, f if: Vr : r(F,m) = r(f,m).
o Wesay F m-deduced f by the block contains no more than 2 elements and denoted F | 1, f if: V13 : 12(F,m) = ra(f, m).

We have the following equivalent theorem:

Theorem 3.3

For the set PTBDDT F and PTBDDT f, R = (id; A1,A2,...,A, ), 1(R) is ¢ block on R, m € B. Then the following three propositions
are equivalent:

(i) F |=n f (m-deduction by logic),

(ii) F |-, f (m-deduction by block),

(iii) F |-2,» f(m-deduction by block has no more than 2 elements).

Proof

(i) => (ii): Under the assumption we have F |=,, f = T, C Tf(lyzl Let r be an arbitrary block and r(Fm), then by definition:

T, C Tp(zn)l . From (1) and (2) we infer: T, C Ty, »s0 we have: r(f,m).
(ii) => (iii): Obviously, because inference by the block has no more than 2 elements is the special case of inference by block.

(iii) => (i): Suppose t = (t,((l),t)((z)7 ... ,t,((n)) x € id, t € Tgn we need proof: 1 € Ty .

Indeed, ift = e then we havet € Ty, because as we know fis a positive Boolean formula. If# 7 e, we built the block r including
2 elements uand v as follows: u = (u)((l) , u,((z)7 ... ,u)((n)) . V= (V)((l) , V,((z)7 ... ,V)((n)) y satisfy at(u,v) =t (mean o; (u,<(1> , V;@) = t,((l), 1<i-
X €1l X€l

The existence of the u and v elements as above is due to the properties of the mappings o; mentioned above. Thus r is a block
with 2 elements and T, = {e,t} C T, , with e is a element of block whose all component values are equal to 1.

Thence inferred r (F, m). Under the assumption we have r (F, m) => r (fm), so that T, C Tf)m(l)'

From (1) we infer t € Ty p,.

Consequence 3.2

For the set PTBDDT F and PTBDDT f, R = (id; A1,A,...,A, ), 1(R) is a block on R, m €B. Then on r, the following three
propositions are equivalent:

(i) Ex |=m fx (m-deduction by logic),

(ii) Fy |-m fx (m-deduction by slice r,.),

(iii) Fx [-2m fx (m-deduction by the slice 12, has no more than 2 elements).

In the case id = {x}, then the block degenerated into a relation and the above m-equivalence theorem becomes the m-
equivalent theorem in the relational data model. Specifically, we have the following consequences:

Consequence 3.3

For the set PTBDDT F and PTBDDT f, R = (id; A1,A2,...,A, ), r(R) is a block on R, m € B. Then if id = {x} then block r
degenerates into relation and the following three propositions are equivalent:

(i) F |= f (m-deduction by logic),

(ii) F |-m f (m-deduction by relation),

(iii) F |-2,m f (m-deduction by relation has no more than 2 elements).

Definition 3.7

Let R = (id; A1,Az,...An ), "(R) is a block on R, U = Ji_, i d", m eB. Y is a subset of PTBDDT on U, we denoted (Y, ,m)* is
the set of all PTBDDT are m-deduction from Y. , in other words:

(Z,m)t ={geMVPWU)|Z| =, g} ={g € MVP(U) | Ty C Tym}
Definition 3.8

Let R = (id; A1,Az,....,An ), (R) is a block on R, U = | JI_, i dY, m € B, we denoted MBDPT(r,m) is the set of all PTBDDT
m-right in t, In other words:

MBDDT(r,m) = {g € MVP(U) | r(g,m)}
So, we have:

g € MBDPT (r,m) < g € MVP(U) AT, C Tem
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Theorem 3.4 ‘
Let R = (id; A1,Az,...A, ), r(R) isa blockon R, U = | J\_, id (). m € B. Then we have:

(MBDDT (r,m),m)" = MBDDT (r,m)

Proof
By definition, we have:

(MBDDT (r,m),m)" = {g € MVP(U)|MBDDT (r,m)| = mg} (1)
Apply the result of the theorem of three equivalent propositions for PTBDDT, we have:
{g € MVP(U)|MBDDT (r,m)| =n g} = {g € MVP(U)|MBDDT (r,m)| - g} )

From (1) and (2) we infer: (MBDDT(r,m),m)* = MBDDT(r,m).
So two sets (MBDDT(r,m),m)* and MBDDT(r,m) are two sets PTBDDT m-equivalents on blocks.

Consequence 3.4 _
Let R = (id; A1,Az,....A, ), r(R) isa blockon R, U = J, id"), m € B . Then on ry we have:

(MBDDT (r(,m),m)" = MBDDT (r,,m) ,x € id

Consequence 3.5
Let R = (id; A1,A2,..,A, ), r(R) is a block on R, m € B. Then we have, if id = {x} then block r degenerates into relation and we

have in the relational data model:

(MBDDT (r,m),m)* = MBDDT (r,m)

Definition 3.9
Let R = (id; A1,Az,...,A, ), r(R) is a block on R, U = |J_, id(’), m € B, X is the subset of PTBDDT on U. We say block r is m-

representation set ¥ if MBDDT (r,m) 2 (X,m)" and we say block r is m-tight representation set ¥ if MBDDT (r,m) = (£,m)"
If r is m-tight representation set PTBDDT X then we say r is the block m-Armstrong of set PTBDDT L.

Theorem 3.5
Let R = (id; A1,A»,...,A, ), m € B. Then, with every block r(R) different from the empty set on R we have:

T, = TMBDDT(r,In),m

Proof
Suppose g € MBDDT (r,m) = r is m-satisfying g < T, C T, ,,. From T, and value m, According to theorem 3.1 we find a

multivalued boolean formula f satisfying conditions: f(e) = 1 va Ty, = T\. So: e € T; = Ty, infer f is one CTBDDPT and and
more due Ty = Tg, = 1 is m-satisfying f, mean: f € MBDDT (r,m).
We denoted: F = MBDDT(r,m), from the above proof we have:

Vg e MBDDT (r,m) = T, C Tgm = T, C Neer Tem 3)
3f € MBDDT (r,m) : Ty = Tt = Tr 2 (Nger Tgm (4)

From (3) and (4) we infer:

Tr= () Ty = Tem
geF

Thus: Tt = Typo 7 (1,m)

7m.
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Consequence 3.6
Let R = (id; A1,As,..,A, ), r(R) is a block on R, m € B. Then, on the slice r, we have:

Trx = TmBDDT (r,m), m » X € id

Consequence 3.7

Let R = (id; A1,As,...,An ), 1(R) is a block on R, m € B. Then we have, if id = {x} then block r degenerates into relation and we
have in the relational data model: T = Tygppr (r.m),m.

Theorem 3.6

Let R = (id; A1,A2,...A, ), U =UL, id() , m € B, X is the subset of PTBDDT on U. Then, with every block r(R) is otherwise
empty on R we have: r is m-tight representatzon set PTBDDT Y ifand only if Ty = Ty m .

Proof

By definition, we have: r is m-tight representation set £ < MBDDT (r,m) = (£,m)* <& MBDDT (r,m) =, ¥ .

Other way:

MBDDT(I', m) =m PIR=S TMBDDT(r,m),m = TZ7m (5)
Apply the results of theorem 3.4 we obtain:

Tr = TmBDDT (1;m),m

So from (5) and (6) we infer: T, = Ts,,.
Therefore: r is m-tight representation set ¥ < Ty = Ty .

Consequence 3.8

Let R = (id; A1,A2,..,A, ), U = UL, id(i), m € B, Xis the subset of PTBDDT on U. Then we have, if id = {x} then block r
degenerated into relation and we have in the relational data model: every relation r is different from the empty set on R is m-tight
representation set PTBDDT Lif and only if T, = =Ty

This consequence is exactly what we already know in the relational data model.

We denoted 24 =XNUJL, x

Theorem 3.7

Let R = (id; A,A,..,A), U = ", i d),m € B, Xis the subset of PTBDPT on if U, L = Uiy Zx, Zx # & Then, with every
block r(R) is otherwise empty on R we have. r is m-tight representation set PTBDDT Yif and only if r, is m-tight representation set
Y, Vxeid.

Proof

=) Suppose r is m-tight representation set PTBDDT X we need proof r, is m-tight representation set £y, Vx € id.

Indeed, under the assumption we have: r is m-tight representation set PTBDDT X, using the results of theorem 3.6 we have:
T, =Trm.

Thence inferred: (T;), = (Txm),, VX € id.

Which we have: Trx = (T;), = (Te.m), = Trxm, VX € id = Tix = Trxm = 1x (Zx,m) , Vx € id.

So ry is m-tight representation setZy, Vx € id.

<) Suppose r, is m-tight representation set Xy, Vx € id we need proof r is m-tight representation set X.

Indeed, under the assumption r, is m-tight representation set Xy, Vx € id = Trx = Tyym, VX € id.

Inferred: (Ty), = Trx = Texm = (Tem),, Vxe€id

Which we have: Tr = U, cig Trx; Tem = Ugeid Toxm = Tr = Ty .

So r is m-tight representation set PTBDDT X.

4 Conclusions

From the proposed new concept: multivalued positive Boolean dependence on block and slice, the article defined the truth
block of the data block, prove the completeness of the set of functions {7, A, V}. In addition, the article also proves the equivalent
theorem for multivalued positive Boolean dependencies on block and slice. The necessary and sufficient condition for a block
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is m-tight representation Y ... If id = {x} then the block degenerated into a relation and the results found on the block are still
true on the relation.

We can further study the relationship between other types of logical dependencies on block and slice, extend the set of
function dependencies on the block,... contribute to further complete design theory of the database model of block form.
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