Midterm Exam

406.426 Design and Analysis of Database Systems

Fall, 2007

Date: October 31, 2007

YOUR NAME: 

1. (20 points) Consider the following ER diagram for the next four questions. 
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1-1. Which of the following statements is true?

a) A Customer does not have to participate in the Buys relationship

b) One Vehicle can be considered both a Car and a Truck

c) A Customer buys a Vehicle from one Salesperson

d) A Customer is identified by the combination of Street, City and State 

1-2. Which of the following statements is true?

a) A Customer can only buy Vehicles from one Salesperson

b) A Salesperson can sell Vehicles to only one Customer

c) A given Vehicle is sold by one Salesperson to one Customer 

d) All of the above    

1-3. Which of the following statements is true? 

a) A Car is identified by the VID

b) A Customer is identified by SSN

c) Both (a) and (b) 

d) A Truck and Cycle have no attributes in common   

1-4. Which of the following statements is true?

a) A Vehicle must belong to one of the subclasses: Car, Truck or Cycle

b) A Car is identified by the Maxspeed

c) A Customer can only buy one Vehicle on any given Date 

d) None of the above  

1-1: C

1-2: C

1-3: C

1-4: A

2. (30 points; 5 points each) Multiple-Choice Questions

2-1. Suppose we have a relationship type R between two entity types, E1 and E2, where each one consists of 4 entities.  If the relationship set consists of 4 instances, then what can we positively conclude about E1, E2 and R?  

a) E1 and E2 have total participation and the relationship type R has a cardinality ratio of 1 to 1 

b) E1 has total participation while E2 has partial participation and the relationship type R has a cardinality ratio of 1 to N
c) E1 has partial participation while E2 has total participation and the relationship type R has a cardinality ratio of 1 to N
d) None of the above   

2-2. Suppose we have a relationship type, R, that has a cardinality ratio of M to N, where the entity types involved are E1 with 2 instances and E2 with 3 instances.  Also E1 and E2 have partial participation in R.  What is the minimum and the maximum number of instances of the relationship type R?  

a) A min of 2 and a max of 3

b) A min of 0 and a max of 6

c) A min of 0 and a max of 3

d) A min of 2 and a max of 6    

2-3. What is the minimum number of keys that any relation with n attributes must have? 

a) 0

b) 1

c) n

d) 2n
2-4.  If we have a relation schema that has 4 attributes, 2 candidate keys, and its corresponding relation has 7 rows, then the degree of that relation is 

a) 1 

b) 2

c) 4

d) 7 

2-5. Suppose we have a relation R with n tuples. If we do the natural join, R * R, then the resulting relation will consist of how many tuples?

a) n2 tuples 

b) n tuples 

c) 2n tuples 

d) 0 tuples 

2-6. Suppose we do the left outer join of R and S and call it T1 and we do the right outer join of R and S and call it T2. The intersection of T1 and T2 will be the same as which of the following?

a) T1 ( T2

b) T1 * T2 

c) T1 – T2

d) T2 – T1 

2-1. D

2-2. B

2-3. B

2-4. C

2-5. B

2-6. B

3. (10 points) Map the following ER diagram into a relational schema with minimal redundancy. 

[image: image2.wmf]  

R1(A,B) and R2(A, C)

4. (10 points) Consider the following relational schema:

Student(name, dormitory) // name is a key

Partners(name1, name2) // name1 is a key, name2 is a key

Write a relational algebra expression to find all pairs of students (by name) who are 

partners but do not live in the same dormitory. You may assume that each partner pair is 

listed only once, i.e., if (A,B) is in Partners then (B,A) is not in Partners.
5. (30 points) On this problem you will get 5 points for each correct answer, -2 points for

each incorrect answer, and 0 point for each answer left blank. Each of the following 

questions shows two queries, Q1 and Q2. Write “SAME” if the Q1 and Q2 are equivalent and “DIFFERENT” if they are not equivalent. Remember that two queries are equivalent if

they always return exactly the same answer on all databases. 

All queries refer to a schema containing two relations: 

R(A,B) where A is a key and B is a key 

S(A,B) where A is a key 

You may assume that the relations do not contain NULL values, but do not make any 

other assumptions about the relations. 

5-1. 
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Q2: SELECT R.A FROM R, S WHERE R.B = S.B 

DIFFERENT
5-4.
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Q2: SELECT R.B FROM R, S WHERE R.A = S.A 

SAME 
5-5.

Q1: SELECT A FROM R
Q2: SELECT A FROM R GROUP BY A
SAME 
5-6. 

Q1: SELECT B FROM S
Q2: SELECT B FROM S GROUP BY B 

DIFFERENT
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