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1. Define multivalued dependency (5 points) and 4NF (5 points).

2

. What is the difference between B-tree and B™-tree. (5 points)

3. Consider the following relations with underlined primary keys.
Employee (Ssn. Ename. Salary. Dnum)
Department (Dnum. Dname. Phone)
Here a department can have many assigned employees but each employee is assigned to
exactly one department.
(a) Draw the ER diagram of the above schema. (5 points)
(b) Specify the following queries in SQL.
(i) List the names of all departments that have more than one employee. (5 points)
(i1) List the names of all departments that have no employee. (5 points)
(c) Specify the following queries in relational algebra.
(1) List the names of all departments that have exactly one employee. (5 points)

(11) List the names of all departments that have maximum number of employees. (5 points)

4. What are the three data anomalies that are likely to occur as a result of data redundancy in

database table? (5 points) How can such anomalies be eliminated? (5 points)
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5. What are the requirements of union compatibility? (5 points)

6. Consider the schedule 5 =r11(B): wa(A): ri(A): w3(A): r2(A): wa(B)
(a) Give the precedence graph for the schedule S. (5 points)
(b) If the schedule S is conflict-serializable. give one equivalent serial schedule. If the

schedule § is not conflict-serializable, explain why not. (5 points)

7. Briefly explain the four constraints on specializations and generalizations in the EER model.

(5 points)
8. What is a timestamp? (5 points) How does the system generate timestamp? (5 points)
9. Briefly explain the differences between shared locks and exclusive locks? (5 points)

10. Consider the relation R(A. B. C. D) with the following functional dependencies:
F={ A—BCD. B>C, CD—A}.

(a) Find all keys in R(A. B. C. D). (5 points)

(b) Is R in 3NF? Explain your answer. (5 points)

(c) Is R in BCNF? Explain your answer. (5 points)



