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Instruction: Answer question 1 and any three from the remaining questions. Parts 
of a question must be answered in sequence. 

1. 

a) What is a view? Explain how a view can be created and a query on a view can be processed. 
When a view is said to be updatable? 

b) With the help of examples illustrate the anomalies that may arise in second and third normal 
form relations. Is it always possible to synthesize relations in 3NF from a given set of functional 
dependencies? If so how? 

c) Describe basic timestamp-ordered concurrency prc;>tocol and show that it ensures 
serializability? 

d) Distinguish between immediate and deferred update recovery protocols. Identify the log 
entries of such protocols and describe how database recovery is carried out in each case. 

(3+3+5+4) 
2. 

a) What do you mean by sound and complete inference rules? Verify whether the following 
inference rules for functional dependencies are sound. 

i) X~ Y and YZ ~ W implies XZ ~ YW. 
ii) XY ~ Z and Z ~ X imply Z ~ Y. 

b) Prove that if a relation R has only one key, it is in BCNF if and only it is in 3NF. 

{4) 

(3) 
c) Given a set of functional dependencies F of a relation R. Outline an algorithm to find a key 
for R. 

{4) 

c) Define IDUitivalued dependencies. Show that if a relation rover a relation schemeR satisfies 
the, multivalued dependency X ->-> Y then r also satisfies the multivalued dependency X ->-> 
Z, where Z = R - XY. 

(4) 

1 



I 

3. 
a) Prove or disprove: 

If two decompositions (R1, R2) and (R2, R3) of a relation scheme R, where R = R1R2 = 
R2R3 = R1R3, are lossless join with respect to a set of functional dependencies F, then so is the 
decomposition (R1, R3). 

b) 
i) Give an algorithm for testing whether a decomposition of a relation scheme R into a set of 

schemes {R1, R2, ••• , Rk}, where k <! 2 and R = R1 R2 ••• Rk, with respect to set of functional 
dependencies F is lossless join and estimate its computational complexity. 

ii) Given a relation scheme R(ABCDEGH) with a set of FDs 

F = { AB ~ CD, AD ~ G, E ~ D, BC ~ AH , AG ~ EH}. 
Verify whether the decomposition of R into four schemes {ABC, BCD, ADG, AEGH} is lossless 
join. 

c) Identify three design goals of relational databases and briefly explain how these goals can be 
achieved while synthesizing relation schemes. 

4. 
a) 

(3+7+5) 

i) Briefly describe the B+ tree file organization ? Describe the insertion and deletion 
algorithms for a B+ tree file. 

ii) Create a B+ tree index having two search key values per node with following key 
values provided in sequence : 7, 3, 31, 22, 12, 52, 46. Next show how the following insertions 
and deletions are handled : insert 44, insert 6, delete 22. 

5. 

(5+4) 
b) Briefly explain how relational operators 

i) selection (involving both= and < conditions) and 
ii) join (natural join) 

can be implemented with indexed files and estimate the 1/0 cost in terms of number of block 
access. 

(6) 

a) List ACID properties of a transaction and explain how they relate to the concurrency control 
and recovery mechanisms. Illustrate your answer with examples. Also explain how these 
properties are enforced in database systems. 

b) Show that a conflict serializable schedule is also view serializable. Is the converse true? If not, 
give a counter example. 

c) Briefly describe two phase locking protocol (2PL) and show that it leads to conflict serializable 
schedules .. Suggest a suitable modification of the basic 2PL to avoid cascading roll back. 

(6+4+5) 
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