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Correlation of attributes.
An attribute in the database uniquely determines other
attributes.

B Functional dependency
For relational database
Introduced by E. Codd

B Implication

For formal context
Introduced by B. Ganter and R. Wille

Implication and functional dependency are sound and complete
for Armstrong’s inference rules.

Further, to distinguish semantics and syntax, we give a comon
proof.

We give an example which shows the difference between
implication and functional dependency.
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Let Y be a set of attributes and o(Y') the power set of Y. A
subset T of p(Y') is called an intensional context on Y .

Yo | Y1 | Y2
To 1 1 0 Ta:O
L1 1 1 1 Ta:l > T = {TxoaTxlyTx%---} - @(Y
L2 0 1 0 Ta:2

Bl =T eT

BCT} for BCY.

We define T* = {NA | AC T}. Then T* is the set of all formal
concepts for an intensional context 7T

For constructing concept lattices, it is enough to treat with a
family of subsets of attributes instead of a formal context.

We argue by using such framework.
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Armstrong’s inference rules

Let A, B,C and D be subsets of attributes.
Armstrong’s inference rules are

A> B A>B BuCpD
A2
[AO]ADA [Al]AUCDB [A2] AuC>D
Armstrong’s inference rules are equivalent to
ADB A>B CDOD A>B BpC
| —= Al = A2’
[AO]ADB | ]AUCDBUD A2 A C
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Let £ be a set of dependencies. L+ Ar> B is defined
Armstrong’s inference rules. (A dependency A > B is provable
from L).

Let Y be a set of all attributes, A a subset of Y. We define a
subset A of Y by A, ={yeY |LFA> {y}}.

Lemma 1. /f B is a finite subset of Y then

LEFA>B < BCA,.
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Armstrong's T |:F A > B

Inference Rules
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Dependency

Functional . .

If T = A B then A> B is called a functional dependency on
Froposttion T and a dependency A > B is valid (as functional dependency)
for an intensional context 7 on Y.

& VS TeT.(SNA=TNA—-SNB=TnNB).
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T =1{{1,2,3},{1,2,3}, {1,2,3},{1,2,3}}
functional dependency

T Erl}> 3} TFEr{1}>12}
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Let 7 be an intensional context on Y, and L a set of
dependencies.

TEIA>B <& VT'eT.(ACT—BCT).

If 7 =1 A> B then A B is valid (as implication) for an
intensional context 7 on Y or is called an implication on 7T
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Proposition

Any intentional context 7 satisfies followings.

B (soundness)

1. T |:[ A A, (AO)

2. |fT|:]ADBthenT|:[AUCI>B, (Al)

3. IfT\zIADBandT\ZIBUCDDthen
T|:]AUCI>D. (A2)

B Let A be a proper subset of Y.
There exists a set T such that (7o = {A})

1. CCAiffTyl=0>C,
2. CZAiffTy = C>Y.
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Proposition

Any intentional context 7 satisfies followings.

(soundness)

1. TErA> A, (A0)

2. fTErA>BthenT Ef AUC > B, (A1)

3. WTErA>Band T ;5 BUC > D then
T=ErAuCp> D. (A2)

Let A be a proper subset of Y.
There exists a set T such that (7o = {A})

1. CCAiffTylErdeC,

2. CZLAIffToEC>Y.

Every dependency A > B satisfies

1. TEIA>B < T*Er A B.
2. TkErA>B < BC A
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e Since {a}*T = {a,b}. Therefore T |=; {a} > {b}.
For {b,c},{c} € T, both {b,c} N{a} = {c} N{a}, and

Proposition

{b,c} N {b} # {c} N {b} hold. Therefore T ~r {a} > {b}.

The dependency {a} > {c}
T =r ot > {c},
T 1 {a} > {c}.
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Juivermeicn Let 7 be an intensional context.
Intensional context
Armstrong’s B For 7, there is not often exit U C p(Y') such that
e T/ A B < Uy Ab B
Dependency B IfYeTthenTErA>B—7T = A> B.
Implication B Define a set 7' of subsets of Y by

Soundness and
Completeness

T ={(S~uT)N(T"uUs)|S,TcT}.
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Example

| T ApB <= T =p A> B.

Outiooke 2. WTCT' CT* thenT Ep A>B < T =1 A> B
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Summary

B functional dependency is sound and complete for
Armstrong’s inference rules.

B implication of formal concept is complete and sound for
Armstrong’s inference rules.

B an example which shows the difference between implication
and functional dependency.

Future works

B the conditions in which implication and functional
dependency are equivalent.
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