Problem 
Present the characteristics of the tables (relations) in the relational model.
Problem 
Given the table R with the corresponding functional dependencies, draw the functional dependencies as shown in the course, and find the normal form of the table R.  If R is not in 3NF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Present the normal form for of each new table introduced.  
(a) R (A, B, C, D, E, F, G, H, I, J, K, L), key (D, E)
functional dependencies between its attributes:
1) D, E ( A, B, C, F, G, H, I, J, K, L   

2) D ( A, B
3) F ( H

4) I, J ( L

Solution:

R is in 1NF; it is not in 2NF because of dependency #2 
Replace R by R1 and R2;

R1 (C, D, E, F, G, H, I, J, K, L), key (D, E) 

1) D, E ( C, F, G, H, I, J, K, L    (transformation of previous 1)
3) F ( H

4) I, J ( L

R2 (D, A, B), key (D)

2) D ( A, B

R2 is in 1NF, 2NF, 3NF 
R1 is in 1NF, 2NF; it is not in 3NF because of dependency #3
Replace R1 by R11, and R12 (observe the use of indexes: you have to add a new digit to the previous index when you replace a table by new ones).

R11 (C, D, E, F, G, I, J, K, L), key (D, E) 

1) D, E ( C, F, G, I, J, K, L    (transformation of previous 1)
4) I, J ( L
R12 (F, H), key (F)
3) F ( H

R12 is in 1NF, 2NF, 3NF
R11 is in 1NF, 2NF; it is not in 3NF because of dependency #4
Replace R11 by R111 and R112;

R111 (C, D, E, F, G, H, I, J, K), key (D, E) 

1) D, E ( C, F, G, I, J, K     (transformation of previous 1)
R112 (I, J, L), key (I, J)
4) I, J ( L
R111 is in 1NF, 2NF, 3NF
R112 is in 1NF, 2NF, 3NF
Final solution: R is replaced by tables R2, R12, R111, and R112.

I did this solution presentation using the arrows to represent the functional dependencies only because it is difficult to draw the dependencies under the table.  For the test/exam you must draw the dependencies under the table as shown in the course.

Problem 
Given the tables A et B, where the attributes’ domains are as follows:

domain of A.X: natural numbers (>0)

domain of A.Z: negative integers (< 0)

domain of B.Z: natural numbers (>0)

domain of B.T: natural numbers (>0)

domain of B.Y: negative integers (<0)

A (X, Z) 

	X
	Z

	1
	-23

	2
	-2

	3
	-4


B (Z, T, Y)

	Z
	T
	Y

	1
	10
	-4

	2
	13
	-2

	2
	4
	-4


Present the tables.  For each table specify its cardinality and degree. 

1) A1= Selection X < 3 (A), 

2) B1=Proj Z,Y (B), 
3) C1= A – B ,
4) T1=A union B1, 

5) S1=A intersect B1,
6) W1 = A1 x B, 

7) W2 = A1 EQUIJOIN B (A1.X=B.Z)
8) W3 = A1 OUTER-JOIN  B (A1.X = B.T)

9) W4 = A1 LEFT OUTER-JOIN  B  (A1.X = B.T)

10) W5 = A1 RIGHT OUTER-JOIN  B  (A1.X = B.T)
Problem 
Given the following E-R diagram:

1. find the E-R model transformed (if  the case is it)
2. Present the tables of the corresponding relational model. 
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Problem 
Given the following E-R diagram:

1. find the E-R model transformed (if  the case is it)
2. Present the tables of the corresponding relational model.
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