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1. Understand the meaning of all of the E-R symbols 
2. Understand the use of foreign key in implementing a relationship 
3. Know the basis of the mathematical relation and the properties of a relation. 
4. Know the characteristics of superkey, candidate key, primary key, and foreign key. 
5. Be able to recognize and read relational algebra statements with the primary operators. 
6. 1NF,2NF
7. Basic SQL.
8. What is Data Mining and Decision Tree?
Sample Problems.
Define the following terms: relation schema, relational database schema, domain, relation instance, relation cardinality and relation degree.
 
1. Describe the main components in a DBMS.
 
2. Explain the following terms: attribute, domain, entity, one-to-many relationship, many-to-many relationship, weak entity set, three-level architecture.
 
3. Describe the basic concepts of the ER model. Present the diagrammatic representation of these concepts.
 
4.     Find all the candidate keys for the following table
                          R( A  B  C  D)
                          1  2  3   4
                          2  2  3   5
                          3  2  5   1
                          1  2  5   6
 
5.      What is the highest normal form of this table
                          R( A  B  C  D)
                          1  2  3   4
                          2  2  3   5
                          3  2  5   1
                          1  2  5   6
 

6. What is outerjoin of the following tables R (outx) S
                          R( A  B  C  D)                        S( A  B  E  F)
                               2  2  3   5                                3  2  5   1
                               1   3  5  4                                2   2  6   1
                               1  2  3   4                                1  2  5   6
7. What is the primary advantage of the relational model?
 
8.Discuss the advantages and disadvantages of database management systems.
 
9. A company database needs to store information  about employees (identified by ssn, with salary and phone as attributes); departments (identified by dno, with dname and budget as attributes); and children of employees ( with name and age as attributes). Employees work in departments; each department is managed by an employee; a child must be identified uniquely by name when the parent (who is an employee; assume that only one parent works for the company) is known. We are not interested in information about a child once the parent leaves the company.

Draw an ER diagram that captures this information.
10.Design an ER-diagram for a university database that is used  to keep track of students’ transcripts. Specify key  attributes for each entity type and indicate the (1:1, 1:m, M:N) in relations.
a. The university keeps track of each student’s name, student number, social security number, current address and phone, birthday, sex, class (freshman, …, graduate), major department, minor department, and degree program (B.A., B.Sc., …., Ph. D.). 
b.  Each department is described by a name, department code, office number, office phone, and college. 
c.  Each course has a course name, description, code number, number of units, level, and offering department. 
d. Each section has an instructor, semester, year, course, and section number. 
e. A grade report has a student, section and grade. 
 
11. The relational schema R(A,B,C,D) has FD1.C(B and FD2. A B(D

What values are missing in the table?

	           A
	              B
	         C
	          D

	           a1
	              b1
	          c1
	             d1

	           a2
	              
	          c1
	             d2

	           a2
	              b1
	          c2
	             


12. What is the functional dependency graph of the following table?
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13. Refer to the following relational schema 
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What is the result of Project  |x| Department   ?
Answer: 

14. Given the functional dependencies, {AB -> CDE  and A -> E},
for relation scheme R(A,B,C,D,E) we can infer the following:   

      (a)  A is a key for R               (b)  BE is a key for R  

      (c)  AB is a key for R            (d)  none of the above  

15. What is the functional dependency graph of the following table?
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(2) Is it 2NF ? Why ?

