BCNF/3NF Exercise 3/30/09
1. R = (A,B,C,D,E) and F = { AB  (  C, BE ( A, C  (  BD, D  ( B, DE  (  A}.

a. Find a canonical cover.

      D  ( B, BE ( A, and pseudo transitivity imply DE  (  A, so it can be removed.

      B is extraneous in C  (  BD

      Cannonical cover, Fc: {AB  (  C, BE ( A, C  (  D, D  ( B}
b. Find all candidate keys. 
      BE, CE, DE

c. Find a BCNF decomposition. Is it dependency preserving?
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    Decomposition:  (ABC) (ABE) (BD)
    1. You can't decompose on BE ( A because BE is a candidate key for R

d. Give a 3NF, lossless and dependency preserving decomposition. Find the projected dependencies on the decomposed relations.
       (ABC) (ABE) (CD) (BD)   
      The projected dependencies:

      ABC: {AB(C, C(B}

      ABE: {BE(A}

      CD: {C(D}

      BD:{D(B}.

     How might one conclude C(B?

     1.  Luck: notice C  (  D and D  ( B
     2,  Or: use the algorithm on p. 287 to find the attribute closure of C

      result = {C}

                = result ({ result ( ABC)+ ( ABC } = C ( (C ( ABC) + ( ABC = C( (CBD) ( ABC) = CBD
               = result ({ result ( ABE)+ ( ABE }= CBD ({ CBD ( ABE)+ ( ABE }=CBD

       .. carrying it on for CD, BD adds nothing new.
      So C ( CBD is preserved in this decomposition and in particular C(B on (ABC)
      Note C(B in ABC prevents it from being BCNF.

2. Let R = (A,B,C,D) and F = { B A, CA, D C}.
Let p be the decomposition { AB, AC, BD }.

a. Is this a loseless join? 

 B A implies ABD decomposed to AB and BD is lossless but decomposition ABCD to ABD and AC is not ( ABD  ( AC = A and neither A( BD nor A ( C holds).
b. Find the projected dependencies for each of the relation schemes of p.

AB: B(A

AC: C(A

BD: D(B
c. Does p preserve F?

No,  D(C is not preserved.
Proof using the algorithm on p. 278:
result = { D }

         = result ({ result ( AB)+ ( AB } = D ( (D ( AB) = { D }

         = result ({ result ( AC)+ ( AC } = D ( (A ( BD) = { D }
         = result ({ result ( BD)+ ( BD } = D ( (ABCD ( BD) = { BD }    
Further iterations cannot change result, but C ( result, so D ( C is not preserved.
3. Let R = ABC with functional dependencies F = A ( B , B ( C and decomposition {AB, AC}. Use the algorithm on p. 287 to determine whether A ( B and B ( C are preserved.

Checking A ( B:


result =  {A}

         =   {A} ( { (A ( (AB))+ ( (AB)} = {AB}             //using R1=AB and A+ = ABC
         =   {AB} ( {(AB ( (AC))+ ( (AC)} = {ABC}
//using R2=AC and AC+ = ABC
So    A ( B is preserved  (and A ( C)
Checking B ( C:


result =  {B}

         =   {B} ( { (B ( (AB))+ ( (AB)} = {B}               //using R1=AB and B+ = BC

         =   {B} ( {(B ( (AC))+ ( (AC)} = {B}
           //using R2=AC and AC+ = ABC

So    B ( C is not preserved.      
