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BR B 5 A ES.(1)

Definition: Let F be a set of FDs in R. The
closure of F is the set of all FDs that are
logically implied by F.

® The closure of F is denoted by F".
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® A BIG F" may be derived from a small F.
Example: For R(A, B, C) and
F={A —B, B — C}
Fr={A—B,B—C, A— C,
A— A, B—B, C —C(C,
AB —AB, AB—A,AB —B, ...}
|F*| > 30.
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Armstrong's Axioms (1974):

(IR1) H & fR):
IfX>Y, then X—Y.

(IR2) B 8):
{X—Y !} |=XZ—YZ.

(IR3) 1R IR R):

(IX—Y,Y—Z}|=X—7Z.

ER: B EREATERE R BRI 2T LR R B, B R
{5 FH F AT F
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Additional rules derivable from Armstrong's Axioms.
(IR4) (73 AR )

I X —YZ} |={X—Y, X—Z}
(IRS) (& FFAE):

{IX—Y, X—Z} = X—YZ
(IR6) (Dyfz @R

{IX—Y, WY —Z} =FWX—Z
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Example:
R(A, B, C, G, H,I) = ABCGHI
X=AG
F={A—B,CG —HLB—H A —-C}
Compute (AG)+.
: xplus := AG;
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consider A — B,
since A is a subset of xplus, xplus = ABG;

consider CG —HI,
since CG is not a subset of xplus, xplus = ABG;

consider B—H,

since B is a subset of xplus, xplus = ABGH;
consider A—C,

since A is a subset of xplus, xplus = ABCGH;

(xplus is changed from AG to ABCGH)
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consider A ---> B,
since A is a subset of xplus, xplus = ABCGH;

consider CG ---> HI,
since CG is a subset of xplus, xplus = ABCGHI;

consider B ---> H,
since B is a subset of xplus, xplus = ABCGHI;

consider A ---> C,
since A is a subset of xplus, xplus = ABCGHI;

(xplus is changed from ABCGH to ABCGHI)
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(consider each FD in F again, but there is
no change to xplus, exit)

Result: (AG)"= ABCGHI.
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