Additional Review questions for Test 2
14-Mar-11(updated 17-Mar-11)
Regular expressions 

Problem 

Mark the strings that match the following patterns:

1. /^[0-9]{3}[\- ]?[0-9]{2}[\- ]?[0-9]{4}$/

“111-45-1111”,”111\44\2345”,”111\454444”,”123-111-1234”,”122221234”,

”122 221234”,”234-341356”

2. /^\d{3}([\- ]?)\d{2}([\- ]?)\d{4}$/

“111-45-1111”,”111\44\2345”,”111\454444”,”123-111-1234”,”122221234”,

”122 221234”,”234-341356”

3. /ah+x/ 

“ahx”, “ahhhhx”, “ax”, “ahxx”, “ahaxah”,”aahx”
4. /ah*x/

“ahx”, “ahhhhx”, “ax”, “ahxx”, “ahaxah”,”aaahx”

5. /ah?x/

“ahx”, “ahhhhx”, “ax”, “ahxx”, “ahaxah”,”aaahx”

6. /^ah?x$/

“ahx”, “ahhhhx”, “ax”, “ahxx”, “ahaxah”,”aaahx”

7. /th[eo]se/ matches "those" or "these"

“those”,”these”, “thse”, “athese”, “thise”, “thuse”
8. /th[^eo]se/ 

“those”,”these”, “thse”, “athese”, “thise”,”thuse”
Problem

Explain in plain English the following patterns:

1. /^[A-Za-z\d]{6,8}$/
2. /^(\w+\.)*\w+@(\w+\.)+[A-Za-z]+$/

Problem

Write the equivalent pattern for the following examples:

1. \d     [0-9]

2. \w
[a-zA-Z_0-9]

3. \W
[^a-zA-Z_0-9]

4. \D
[^0-9]

Database history
· What is a DBMS?

· What is a computer Database?

· Present the database models previous to the relational model.

Relational Model
· What is SQL?

· What is an entity, an entity instance? Give an example for each.

· What is a relationship, a relationship instance? Give an example for each.

· Present all types of an attribute.  Give an example for each.

· What is a candidate key, a primary key? 

· What is the degree of a relationship, the cardinality of a relationship?
· Present the characteristics (definitions) of the following normal forms: 1NF, 2NF, 3NF, and BCNF

Problem 1

Given the table R (M,N,O,P) , key (M,N), having the following functional dependency between its attributes:
(M, N) --> O, P

P --> N

Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced.
Problem 2

Given the table R (A, B, C, D, E, F, G), key (A, B), having the following functional dependency between its attributes:
 (A, B) --> C, D, E, F, G

C --> F, G

D --> E

Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced.
Problem 3

Given the table R (A, B, C, D, E, F, G, H ), key (A, B), having the following functional dependency between its attributes:
 (A, B) --> C, D, E, F, G, H

C --> E

D --> F

Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced

Problem 4

Given the table R (A, B, C, D, E, F, G, H), key (A, B), having the following functional dependency between its attributes:
 (A, B) --> C, D, E, F, G, H

B --> E

D --> A

H -->A, B

Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced
Problem 5

Given the table R (A, B, C, D, E, F, G, H), key (A, B), having the following functional dependency between its attributes:
 (A, B) --> C, D, E, F, G, H

(C, D) --> E

G --> A, B

Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced

Problem 6

Given the table R (A, B, C, D, E, F, G, H), key (A, B), having the following functional dependency between its attributes:
 (A, B, C) --> D, E, F, G, H

B --> F, G
C --> H
F --> G
Find the normal form of the table R.  If R is not in BCNF then transform/replace it with the correct tables.  The process must be done one step (normal form) at a time.  Check the normal for of each new table introduced

Problem 7
Given the following Entity relationship diagram, transform it if necessary, and present the corresponding tables of the relational model.
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Problem 8 
Given a database that contains the following tables:

EMPLOYEE (SSN, Name, DeptNo, JobTitle, Salary)

Primary key SSN

TRIP (TripID, DepartureCity, DestinationCity, DepartureDate, ReturnDate, SSN)

Primary key TripID

Foreign key SSN references EMPLOYEE (SSN)

EXPENSE (TripID, Item, Date, Amount)

Primary key (TripID, Item)

Foreign key TripID references TRIP (TripID) 
Write relational algebra queries for each of the following:

1. Get a list of all the different destination cities where the employees have taken trips.

2. Find all the employee information for employees who work in Department 10

3. Get complete records (but not their associated expenses) for all trips with departures dates during the 2000 year.

4. Find the names of all employees who have departed on trips from London

5. Find the SSN of all employees who have any single expense item of more than $1000 for any trip.

6. Find the names of all employees who have any expense item with value “Entertainment”

7. Find all destination cities of all trips taken by employees who have the job title of “Consultant”

8. Find the names and departments of all employees who have a single expense item over $1000 since January 1, 2008.

9. Find all items and amounts of all expenses for a trip to Cairo beginning on January 3, 2008 taken by employee Jones Miller.

10.  Find the names, departments, and job titles of all employees who have any expense item with value “Service Charge” for trips taken to Melbourne in 2007, along with the date and the amount of the expense.

11.  Find the names of all employees who work in Department 10.

12. Find the SSN and names of all employees who have taken a business trip to Hong Kong.

13. Find the SSN and names of all employees who have any expense for an item called “Miscellaneous”

14. Find all the expense items and amounts for any business trip incurred by employee Smith.

15. Find the names of all employees who have not taken any business trip.
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