2009 Spring    CS157B Midterm 2 Study Guide

Prof. Sin-Min Lee

EXAM Date: Thursday March 5, 2009
(1) 20% First Midterm materials. Relational DB, Relational Algebra,  SQL

. 

(2) 80% of the new topics.

Readings: ER Model , Functional Dependency, Functional Dependency Graph, Armstrong Axioms, Normal Forms, 4th NF,  Normalization, Data Mining, Decision Trees, Association Rules.
Sample Problems

  1.  Assume you have the database

Department (dnumber,ssn,,dname, mgrssn, mgrstartdate. Headquarters, Administration) 

 Employee (ssn, dno) 

Dept_Location (dnum, dlocation)

Project (dnum, pnumber, pname, plocation, Product, Reorganization)

Employee (ssn, fname, minit, lname, bdate, address, sex, salary, superssn, dno) 

 Works_On (essn, pno, hours)

Project (pnumber) and Works_On (pno)

Dependent(essn, dependent_name, bdate, sex, relationship,Spouse)

Present the following  Queries in domain relational calculus and SQL

Q1: select all employee SSNs.

Q2: Retrieve the salary of every employee.

Q3: Retrieve the names of all employees who do not have supervisors.

Q4: Retrieve the birthdate and address of the employee whose name is ‘John B. Smith’.

Queries Requiring Table Joins

Q5: Retrieve the SSNs and names of all employees who work on project number 1, 2, or 3.

Q6: Retrieve the name and address of all employees who work for the ‘Research’ department.

Q7: For every project located in ‘Stafford’, list the project number, the controlling department number, and the department manager’s last name, address, and birthdate.

Q8: Make a list of all project numbers for projects that involve an employee whose last name is ‘Smith’, either as a worker or as a manager of the department that controls the project.

Q9: Find the sum of the salaries of all employees, the maximum salary, the minimum salary, and the average salary.

Q10.: Retrieve the total number of employees in the company.

Q11: Retrieve the total number of employees in the ‘Research’ department.

Q12: For each department, retrieve the department name, the number of employees in the department, and their average salary.

Q13: For each project, retrieve the project number, the project name, and the number of employees who work on that project.

Q14: Retrieve all employees whose address in Houston, TX....

Q15: Find all employees who were born during the 1950s.

Queries Requiring Use of Recursive Tables

Q16: For each employee, retrieve the employee’s first and last name and the first and last name of his or her immediate supervisor.

2.Design an Entity-Relationship schema for a car service station database. The database should contain the

information about: 

     customers: name, address, phone number; 

     employees: name, SSN; 

     cars: license plate number, make, model, owner (who is a customer); 

     repairs: car repaired, mechanics, date, cost. 

Customers are identified by their names and addresses. There is only one repair performed on a given car on a single day. Only

the employees that are mechanics can perform repairs. More than one mechanic can do a specific repair. Make any necessary

additional assumptions that make sense in the real world. 

3.  Set up with E-R drawing for weak entity set:  we create a table that also includes primary key of identifying entity set.  e.g. loan and payment would have attributes loan #, payment #, other payment attributes. The relationship between the weak entity set and its identifying identity set is eliminated. Translate the following ER diagram in relational model.
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4.  List all the candidate keys in this relation:
R(A B C D)

    1  3 1 3

    1  3 3 1

    2  2 1 3

    1  3 2 1

     1  2  1 2

5. True or False.

The rename operator returns an existing relation under a new name. ρA(B) is the relation B with its name changed to A.

6. The same relational algebraic expression can be written in many different ways. State which one is true or false. 

(a)A ×B ⇔ B × A 

(b)A ∩ B ⇔ B ∩ A 

(c)A ∪B ⇔ B ∪ A 

(d)(A - B) is same as (B - A) 

(e)σc1 (σc2(A)) ⇔ σc2 (σc1(A)) ⇔ σc1 ^ c2(A) 

7. Multiple choice
1 If we use the algorithm for producing a Lossless Join Decomposition into 

Boyce-Codd normal form  with the relation schema of R(A,B,C) and the set of Fds as 

{AB -> C, C -> A}, then the the algorithm would produce as output

(a)   a relation schema with (C,A) and a relation schema with (C,B) 

(b)   a relation schema with (A,B,C)   

(c)   a relation schema with (C,A) and a relation schema with (A,B)  

(d)   a relation schema with (A), a relation schema with (B) and a relation schema 

       with (C) 

Answer: a

2. Given the relation schema Bank(BankID,AccountNumb,Balance,Customer)  with FDs:  

{BankID,AccountNumb -> Balance;  BankID,AccountNumb -> Customer;  

Customer -> BankID}.   

What is the highest normal form for the relation schema Bank? 

(a)   first  (b)   second  (c)   third   (d)   Boyce Codd  
Answer: c
3. We have the set of Fds, {B -> C, C -> A, B -> D}, for the relation schema 

R(A,B,C,D).  Which of the following decompositions has the dependency 

preserving property?  

(a)   a decomposition with relation schemas  (C,A) and (C,B,D) 

(b)   a decomposition with relation schemas  (A,C,D) and (B,D)   

(c)   a decomposition with relation schemas  (C,A) and (A,B,D)   

(d)   all of the above 

Answer: a

8. R(A, B, C, D, E) with the following functional dependencies: AB -> D, AB->E, D->A, and D->B Which one of the following is true? 
a. R is not in 3NF                           b.R is in 3NF but not BCNF 

c.  R is in BCNF but not 4NF        d. R is in 4NF. 

Answer: 

9.Given the following table , decide whether 

PROG LANG ((  DBMS
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10. a)Find the functional dependency graph of the following table.


R(A B C D)

	A
	B
	C
	D

	1
	1
	2
	1

	3
	1
	2
	2

	2
	2
	1
	1

	1
	3
	3
	2


b) How many super keys are there? List all of them

11. Decide whether R is BCNF ?

R( A B C D)

      1 2 3 1 

      1 3 3 1 

      2 1 3 2

      1 3 2 4

      3 1 2 1

      2 3 4 2

      1 2 2 4

      2 1 4 2

      2 3 3 2

12. Consider a relation R with 5 attributes ABCDE.  You are given the following Functional Dependencies: 

                            A(B,

                           BC (E, and 

                           ED (A.

. List all keys for R. Justify your answer very concisely
