Homework Six
CS325 Database Management Systems

Problem One:
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[image: image2.png]Suppose that we have the following requirements for a university database that is

used to keep track of students’ transcripts:

a. The university keeps track of each student’s name (snave); student number
(snum); social security number (ssn); current address (scapor) and phone
(scpHoNe ); permanent address (spabbr) and phone (spphone); birth date (eoate);
sex (sex); class (cLass) (freshman, sophomore, ..., graduate); major department
(Ma30RCODE ); minor department (MInorcobe) (if any); and degree program (proc)
(B.A., B.S., ..., PH.D.). Both sssn and student number have unique values for
each student.

b. Each department is described by a name (pnave), department code (pcooe),
office number (porFice), office phone (opone), and ‘college (pcorLece). Both
name and code have unique values for each department.

c. Each course has a course name (cvame), description (cpesc), course number
(cnum), number of semester hours (creptr), level (Lever), and offering depart-
ment (coerT). The course number is unique for each course.

d. Each section has an instructor (1vavE), semester (SEMESTER), year (YEAR), course
(seccourse), and section number (secnum). The section number distinguishes
different sections of the same course that are taught during the same semester/
year; its values are 1, 2, 3, ..., up to the total number of sections taught during
each semester.

e. A grade record refers to a student (ssn), a particular section, and a grade
(GRADE).




Design a relational database schema for this database application. Show primary key, candidate keys, all functional dependencies, and all attribute types.  Endure that the relations are in third normal form.

Problem Two:

Prove the following using rules of inference.  If it is not possible to prove, then give a counterexample.

Example: {W ( Y, X ( Z} ( {WX ( Y}

{W ( Y} 
given

{WX ( YX}
augmentation rule

{YX  ( Y}
decomposition rule

{WX ( Y}
transitive rule

a) {X ( Y, X ( W, WY ( Z} ( {X ( Z}

b) {X ( Z, Y ( Z} ( {X ( Y}

c) {X ( Y, Z ( W} ( {XZ ( YW}

d) {X ( Y, Y ( Z} ( {X ( YZ}


Grading Criteria: 20 points with 5 points per problem.
Problem Three:

Consider the relation R = {A, B, C, D, E, F, G, H, I, J}

And the following functional dependencies:

{A,B} 
-> {C}

{A} 
-> {D,E}

{B} 
-> {F}

{F} 
-> {G,H}

{D} 
-> {I,J}

a) What is the key for R?

b) Decompose R into 2NF.

c) Decompose R into 3NF.

Grading Criteria:

Maximum is 15 points broken down as follows:

Primary Key for Universal Relation







5 points

Second Normal Form








5 points

Third Normal Form: 








5 points

Problem Four  (Team Problem):

Construct a Relational Model for your Final Project.  Ensure your Model is in 3NF.
For each relation, specify syntactically correct SQL DDL.

Prove this DDL is correct by executing it to create an ORACLE database.

The names of your tables and attributes should be unambiguous and meaningful.
Have one member of your group hand in the following:

· A copy of the Relational Model, 

· SQL DDL to create your database

· Output from DESCRIBE <TABLE> command executed in ORACLE for each of your tables.
