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Question One2 Marks
Learning Outcome(s): 
To understand the concept of the normalization process (1NF, 2NF, 3NF, and BCNF).
.








 
A. Consider the following relation R with all functional dependences F and normalize it into 2NF, 3NF, and BCNF.

R= {Patient_No,Patient_Name,App_No,Time,Doctor}
F= { Patient_No  Patient_Name 
Patient_No, App_No  Time, Doctor 
Time  App_No }









B. Explain why the following relation R is in 3NF but not in BCNF.
 R={a,b,c,d}
F= {a,b  c,d
       a,d   b} 



Question Two2 Marks
Learning Outcome(s): To understand relation algebra expressions, To write relational algebra, and to analyze it






author(author_id, first_name, last_name) 
author_pub(author_id, pub_id, author_position) 
book(book_id, book_title, month, year, editor) 
pub(pub_id, title, book_id) 
· author_id in author_pub is a foreign key referencing author.
· pub_id in author_pub is a foreign key referencing pub
· book_id in pub is a foreign key referencing book
· editor in book is a foreign key referencing author(author_id)
· Primary keys are underlined
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1. How many tuples will be returned by the following relational algebra query? 
Π book_title(book)



2. What question does the following expression answer? 

Π author_id (author) –  Π editor(book)



3. Write a relational algebra expression that returns the names of all authors who are book editors. 




4. How many tuples are returned by the following relational algebra expression? 
 author ⨝ author_id=editor book  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r(author) r(author_pub)
author_id | first_name | last_name author_id | pub.id | author_position
1 John McCarthy 1 1 1
2 Dennis Ritchie 2 2 1
3 Ken Thompson 3 2 2
4 Claude Shannon 4 3 1
5 Alan Turing 5 4 1
6 Alonzo Church 5 5 1
7 Perry White 6 6 1
8 Moshe Vardi
9 Roy Batty

r(book) r(pub)
book-id | book-title | month year | editor pub_id | title book_id
1 CACM April 1960 | 8 1 LISP 1
2 CACM July 1974 | 8 2 Unix 2
3 BST July 1948 | 2 3 Info Theory 3
4 LMS November | 1936 | 7 4 Turing Machines | 4
5 Mind October 1950 | NULL 5 Turing Test 5
6 AMS Month 1941 | NULL 6 Lambda Calculus | 6
7 AAAI July 2012 | 9
8 NIPS July 2012 | 9
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