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1. Suppose the relation R(A, B, C, D, E) with the functional dependencies {DE — B, B — E,
CDE — A, AB — C }. (15 points)
a. What is (are) the candidate key(s) of R?
b. Is R in BCNF? If not, which functional dependencies viclate BCNF?
¢. Transform the relational schema into a relational schema that is in BCNF and does not
have any lost dependencies; if this is not possible decompose R into a schema that is in
BCNF and has the fewest number of lost functional dependencies.

2. Consider two systems, one supporting SQL, and the other supporting only relational algebra.
(10 points) |
a. Identfy five operations supported by both of these systems.
b. Identify five significant differences between these systems.

3. Most modem database systems ensure that transactions are serialisable by employing shared
{read) and exclusive (wnte) locks to imp]emenf two phase commit. (25 points)
a. ~What 1s meant by & transaction?
b. What property do a serialisable sequence of updates have?
c. What is the difference between a shared and an exclusive lock?
d. What are the important properties of two phase commit?
e. When implementing two phase commit, how should a shared lock on something being
read, become an exclusive lock on this thing, prior to it being updated?

4. Consider the following relational database schema:
pizza(pid,pname,size), store{(sname,phone,quality), soldby(pid,sname,price)
Express each of the following queries in both the relational algebra and SQL: (50 points)
a. Find the name of all stores that sell both veggie and cheese pizza.

b. Find the names and phone numbers of all stores that sell good or excellent veggie pizza

under $10.

Find the names of all stores that do not sell veggie pizza.
d. List the average price of pizza for each quality level where the average is more than $5.
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e. Listthe stores whose average price for pizza is higher than the overall average price. The
results should be presented in alphabetical order of store name.
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