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	Name:


	_______________________________________________

	Student Number:


	_______________________________________________

	Section:


	_______________________________________________


Instructions:

1. Write your name on all pages of this exam now!

2. You have two hours to complete this exam. Use your time wisely. Do not spend too much time on a problem, when you can work on others.

3. There are five problems for a maximum score of 110 points, but your score will be averaged using 100 points. Complete as many problems as you can, and earn as many points as possible

4. Read each question carefully, and show all the work you used to generate your answer.

GOOD LUCK!
Scores

	1
	/20

	2
	/20

	3
	/20

	4
	/20

	5
	/30

	Total
	/100


Problem 1. (20 points) Questions about general course material
Choose the best answer for each of the following questions: 
a) (5 pts) If sets A = {Joe, Bob, Ned, Ron}, B = {Ned, Bob, Apu, Jil}, and C = {Tim, Joe, Amy, Jil, Ron}, then which if the following represent the result of the following expression: (A ( B) ( (A ( C)
I. {Bob, Jil}

II. {Joe, Bob, Ned, Ron, Apu, Jil, Tim, Amy}

III. {Jil, Joe, Bob, Ned, Ron}

IV. {Jil}
Answer: _____

b) (5 pts) If sets A = {Joe, Bob, Ned, Ron}, B = {Ned, Bob, Apu, Jil}, and C = {Tim, Joe, Amy, Jil, Ron}, then what is the cardinality of the following expression: 
             A – (A  ( B) ( (A ( ()
I. 0

II. 4

III. 8

IV. None of the above

Answer: _____

c) (5 pts) Since the L2 cache memory located in most CPUs is faster that RAM, it is a good practice to design your DBMS such that groups tuples of being processes in a query fit into the L2 cache, thus making the operations faster.

I. True

II. False

III. Cannot be determined from the premise.

Answer: _____

Problem 1 (Continuation)

d) (5 pts) Let  R=(A,B,C) and S=(E,F) be two relational schemas, and let r(R) and s(S) be relational instances on these schemas. Which of the following is an illegal relational algebra expression (i.e., the operation is not defined):
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IV. None of above.
Answer: _____

Problem 2. (20 pts) Understanding of E-R Model I
Use the material on E-R Model discussed in the book and in class to answer the following questions about the E-R Model and E-R Diagrams:

a) (5 pts) Consider  the following E-R diagram:
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Which of the following alternatives best describes the meaning of the diagram?

I. A relationship between entity Employee and itself.
II. A entity Employee, having one multi-valued attribute, related to itself by a many-to-many relationship Supervisor.

III. A entity Employee, having one composite attribute, related to itself by a many-to-many relationship Supervisor.

IV. Both I and III

Answer: _____

Problem 2 (Continuation)
b) (5 pts)  Consider the following E-R Diagram:
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Which of the following best describes the diagram?
I. There is an entity Student, which can be an athlete or a graduate student. An advisor professor is related to each student by a one-to-many relationship, named Advisor.

II. There is an entity Student, which can be an athlete or a graduate student. Each graduate student is related to his/her professor advisor by a many-to-many relationship named Advisor.

III. There is an entity student, which can be an athlete or a graduate student. Each student has only one degree, and each student is related to his/her professor advisor by a one-to-many relationship.

IV. There is an entity Student, which can be an athlete or a graduate student. Each graduate student is related with his/her professor advisor to a one-to-many relationship (named Advisor) from graduate students to professors. Some professors might not be advisors.
V. Both I and IV

Answer: _____

c) (5 pts) If a weak entity A has 10 elements, and the strong entity B to which A is related to has 20 elements, then the number of elements in the relationship R that relates A and B  is:
I. 20

II. 10

III. 200

IV. 0

Answer: _____

Problem 2 (Continuation)

d)  (5 pts) Let E = {e1, e2, e3, e4, e5} be an entity set with each ei being an entity. Likewise, let F = {f1, f2, f3, f4} be an entity set. Let R be a many-to-one relationship from E to F. Which of the following can never be true:
I. R can have elements (e1, f1), (e1, f4) and (e2, f1).
II. The relationship R might have a cardinality of 3.
III. R can have elements (e1, f1), (e2, f1), (e3, f1), (e4, f1), (e5, f1).
IV. All of the above.
Answer: _____

Problem 3. (20 pts) Understanding of E-R Diagrams II
Use the material on E-R Model discussed in the book and in class to answer the following questions about E-R Model and E-R Diagrams:

a) (5 pts) Consider the following E-R Diagram:
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Which is the following conclusion can be inferred from the diagram?:

I. Each account must be associated with a bank branch.

II. Each customer must have an account.

III. Each loan must be owned by more than one customer, and each loan must be associated with exactly one bank branch.

IV. Both I and III

Answer: _____

Problem 3 (Continuation)
b) (5pts) Using the same E-R Diagram as in part (a) of this problem, which of the following conclusions can be inferred from the diagram:
I. If there are 5,000 accounts then the relationship ACCTS can have more than 5,000 elements.
II. Entities ACCOUNT, LOAN and, BANK-BRANCH are all weak entities.

III. Every branch needs to have at least one loan and one account associated with it. 

IV. None of the above
Answer: _____

c) (5 pts) Consider the following E-R Diagram:

[image: image8.emf]
Which are of the following conclusion can be drawn from this diagram:

I. An author might write more than one book, and a book might be written by more than one author.

II. Entity book is related to entities author and publisher by relationships that are many-to-many relationships.

III. A book might be in the shopping basket of more than one customer.
IV. All of the above.

Answer: _____

Problem 3 (Continuation)

d) (5 pts) Using the same E-R Diagram as in part (c) of this problem, which of the following conclusion can be drawn from this diagram:
I. Entity author has two primary keys.

II. The diagram captures the fact that the book might be out of stock at the warehouse.
III. Entity shopping-basket is a weak entity.

IV. None of the above.

Answer: _____

Problem 4. (20 pts) Understanding of Relational Algebra I
Consider the following relations:
	CARS
Brand

Model

Plate

Toyota

Tercel 

MKL-902

Mazda

RX-8
AGP-898

Isuzu

Trooper

CLK-240

BMW

325i

KRI-930

Mercedes
ML-320
IRI-123
Toyota

Corolla

GRU-092

Toyota

Corolla

ERL-102
Mazda
Mazda3
PIN-774


	ACCIDENTS
Plate

License

Date

Road

MKL-902

32188
02/20/01
PR-100
AGP-898
7216371

12/3/98

PR-22

MKL-902
76123
1/14/02
PR-2
GRU-092

346536

5/5/03

PR-100

PIN-774

212323

2/2/02

PR-2

GRU-092

346536
7/1/04
PR-100


	DRIVERS
License

Name 

Age

32188
Ron
45
7216371

Jil
18
76123

Ned
72
12349

Apu
36
212323

Amy
21
346536

Bob
19

	


Using this information, answer the following questions:
a) (5 pts) The cardinality of CARS ( (ACCIDENTS (( DRIVERS) is:
I. 48

II. 6

III. 40

IV. 288
Answer: _____

Problem 4 (Continuation)
b) (5 pts) The cardinality of CARS (( DRIVERS is:

I. 48
II. 0

III. 6

IV. 8

Answer: _____

c) (5 pts) The result of the expression:
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  is:
	I. 
NAME

AGE

Ron
45
Jil
18
Bob

19

Ned
72
Apu
36
Amy
21

	III.
NAME

AGE

Bob

19

Ron
45
Jil
18
Bob

19



	II.
NAME

AGE

Bob
19
Ron
45
Jil
18
Ned
72
Bob

19

Amy
21

	IV. None of the above.



Answer: _____

Problem 4 (Continuation)

d) (5 pts) The result of the expression: 
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is:
	I. (
	III.
License

Name 

Age

32188
Ron
45
76123

Ned
72
12349

Apu
36
212323

Amy
21
346536

Bob
19


	II.
NAME

AGE

Bob

19

Ron
45
Jil
18
Ned
72
Bob

19

Amy
21

	IV. None of the above


Answer: _____

Problem 5. (30 points) Understanding Relational Algebra II

Consider the following relational schema:
Suppliers(sid: integer, sname:string, saddress:string)

Parts(pid:integer, pname:string, pcolor:string, pmaterial:string)
Catalog(sid:integer, pid:integer, cost:real, instock:real)
Using this schema, answer the following questions:

a) (5 pts) Consider the query: Find the names of suppliers who supply some red part or some green part. Which of the following relational expressions solves this query?
I. 
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IV. Both I and III

Answer: _____

b) (5 pts) Consider the query:  Find the id of all the suppliers who supply a part costing over $20.00 and having over 50 items on stock. Which of the following relational expressions solves this query?
I. 
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IV. All of the above
V. None of the above

Answer: _____

Problem 5 (Continuation)
c) (5 pts) Consider the query: Find the name of suppliers who supply a plastic part. Which of the following relational expressions solves this query?
I. 
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V. Both III and IV

Answer: _____

d) (5 pts)  Consider the following relational expression:


[image: image21.wmf]))

Parts

(

Suppliers

Catalog

(

)

Suppliers

(

 

 

blue

pcolor

red

pcolor

sname

sname

=

Ú

=

P

-

P

s

><

><


Which of the following best explains the meaning of this expression?:

I. Find the difference between the names of suppliers that supply a valid part.

II. Find the names of all suppliers that do not supply a red or blue part.

III. Find the names of suppliers that supply a red part, or a blue part or both.

IV. Expression is illegal since difference is taken between sets that are not union compatible.

V. None of the above.
Answer: _____

e) (5 pts) Consider the following expression:

[image: image22.wmf]Æ

Ç

Æ

È

)

Catalog

Parts

Suppliers

(

><

><


Is this expression a valid relational algebra expression?

I. Yes

II. No

III. Cannot be determined from the premise.

Answer: _____

Problem 5 (Continuation)
f) (5 pts) Consider the following query: Find the name and address of all suppliers from San Juan which supply a plastic part. Which of the following expression solves the query? 
I. 
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IV. Both II and III
V. None of the above

Answer: _____
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