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 RDB Design Problems:
▪ Deletion anomalies
▪ Insertion anomalies
▪ Modification anomalies
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 What is data redundancy?
▪ repeated appearances of a data value ≠ data 

redundancy
▪ unneeded repetition that does not add new meaning 

= data redundancy
▪ data redundancy → modification anomalies
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 Are there data redundancies?
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yes - for price, location, and discount
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Proof
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 Armstrong axioms are sound, we mean that given a set 
of functional dependencies F specified on a relation 
schema R, any dependency that we can infer from F by 
using the primary rules of Armstrong axioms holds in every 
relation state r of R that satisfies the dependencies in F.

 Armstrong axioms are complete, we mean that using 
primary rules of Armstrong axioms repeatedly to infer 
dependencies until no more dependencies can be inferred 
results in the complete set of all possible dependencies that 
can be inferred from F.
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Armstrong’s axioms play a crucial role 
in the design, normalization, and analysis 

of relational databases.
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 و
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 In transitive functional dependency, dependent is 
indirectly dependent on determinant. 
▪ i.e. If a → b & b → c, then according to axiom of transitivity, a → c.

 Important note:!!!!!! If we also have b → a then it’s a Trivial 
Transitive FD.
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 A functional dependency of the form Z → A is a ‘full 
functional dependency’ if and only if no proper subset 
of Z functionally determines A.

 If Z → A and X → A, and X is a proper subset of Z, then 
Z does not fully functionally determine A, i.e., Z → A is 
not a full functional dependency; it is a partial 
dependency.
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 No redundancy
 Simple attribute on the right hand of FD
 Left side of FD should be irreducible

Maryam Ramezani Database Design 28



 An attribute B is completely functionally dependent on a set of 
attributes A if:
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B

A

Y

If exists then X is reducible and X->Y is an incomplete FD

(A, B) →Y  Incomplete FD

A →Y

X
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 If we have a complete FD like A->y then the incomplete 
FD (A,B)->Y can be inferred. Why?

A->Y   =>  (A,B)->(Y,B)  =>  (A,B)->Y  and (A,B)->B
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F={A→B,  B→C,  A→D}

A

D

B C

R (A,  B,   C,   D)
c)

b)

a)
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 Attributes of FD can be single or composite.
 If K in relation R be a Super Key (SK) or Candidate Key 

(CK) and GHR then   
K→G

 How to represent the FD of a relation?



 A FD in R is undesirable when the determinant is not a candidate 
key of R.

 Review: A candidate key is a superkey with no proper subset that 
uniquely identifies a  tuple of a relation. {uniqueness property + 
irreducibility}
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