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1. Consider the ER diagram of the following figure, which shows a student-course-exam

COURSE

[10pts]

relations. [10pts]

(a) Extract from the ER diagram the requirements and constraints that produced this schema.
(b) Map the ER diagram into a set of relations. Remember to indicate the primary key of each

relation and all referential-integrity constraints (foreign-key constraints) between the



2. Specify the following queries in SQL on the COMPANY relational database schema shown

in the following figure. (Note: An employee can work in more than one department)

EMPLOYEE WORKS DEPARTMENT

Id | Ename |Sex Eid | Dnum |StartDate Num | Dname |Location

(a) List the names of all female employees who work in the departments located in "Taipei".
[10pts]
(b) List the names of all departments which have more than 10 employees. [ 10pts]

3. Consider the relation schema R(4, B, C, D, E, F, ) and the set of functional dependencies

F={A->B, C»D, AC>EF, F>G }.

(a) What is the key(s) for R? [5pts]

(b) Decompose R into 2NF, then 3NF relations. State the reasons behind each decomposition.
[10pts]

4. Consider the relation schema R(4, B, C, D, E), the set of functional dependencies F={4—B,

A—E, B—>E, C—D}, and the decomposition D={R1(4, B, C, D), R2(4, C, E)}.

(a) Determine whether the decomposition D has the dependency preservation property. Explain
your answer. [ 10pts]

(b) Determine whether the decomposition D has the nonadditive (lossless) join property.

Explain your answer. [10pts]

5. Consider the schedule S = wi(4); wa(A); rAB); wi(B); c1; r2(A). (Note: wi(X) denotes
transaction i wrote the item X, »i(X) denotes transaction 7 read the item X; and ¢; denotes
transaction / commits)

(a) What operation(s), it any, does the wi(A4) conflict with in the schedule S? [Spts]

(b) Determine whether the schedule S is strict, cascadeless, recoverable, or nonrecoverable.
Explain your answer. (Determine the strictest recoverability condition that the schedule §
satisfies.) [10pts]

(c) Is the schedule S conflict-serializable? why? [10pts]



