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Chapter 15 Basics of Functional Dependencies and Normalization for Relational Databases

phone (Sc phone), permanent address (Spfacfidr)hand ?l}oneh(slggizgne),
i K lass (Class) (‘freshman, sopho s e
birth date (Bdate), sex (Sex), ¢ . ;
‘graduate’), major department (Major_code), (m151‘c;)r ,delja‘rt}?l;;t
(Minor_code) (if any), and degree program (Prog) (‘b.a., h.s;, de ;Hp .d?)s
Both Ssn and student number have unique values for each student. ]
b. Bach department is described by a ?ame h(Dnar?;),hdig‘)ar;rl?gnctoflc;gz
| g [ ffice phone (Dphone),
de), office number (Doffice), o :
Egzglleg)e). Both name and code have unique values for each department.
Each course has a course name (Cname), descripti?n1 (Cciie(ic), ‘c)om:;
. ter hours (Credit), level (Level), a
mber (Cnum), number of semes ] '
E?Eering department (Cdept). The course number is unique for each
course.
d. Each section has an instructor (Iname), semester (Semester),'year (Ye;r)‘
l course (Sec_course), and section number (Sec_num). The sect101111 nzm. er
distinguishe—s different sections of the same course that are ta\llg t 1[;mngf
the same semester/year; its values are 1, 2, 3, ..., up to the total number o
sections taught during each semester. ‘ . ]
e. A grade record refers to a student (Ssn), a particular section, and a grade
(Grade). o .
Design a relational database schema for this database appﬁcatifr}l.)l]irst ;};}c:;r
i ies that should hold among the attributes.
all the functional dependencies t fhe att e
i i he database that are each 1n NE
design relation schemas for t ! ' or BE
i i ; : . Note any unspecitied req
the key attributes of each relatlo_n requi
151113::11? and n?ake appropriate assumptions to render the specification

complete. -
15.20. What update anomalies occur in the EMP_PROJ and EMP_DEPT relatio
Figures 15.3 and 15.47

i i i With
15.21. In what normal form is the LOTS relation schema in Figure 15.112(‘)21’:1}’
o respect to the restrictive interpretations of normal form that take

gen-

i i if the g
primary key into account? Would it be in the same normal form if
eral definitions of normal form were used?

15.22. Prove that any relation schema with two attributes is in BCNE.

st o)1 and
15.23. Why do spurious tuples occur in the result of Joulnng_the Ell\gF’ﬁ_,)F:R
o EMP _LOGS relations in Figure 15.5 (result shown in Figure 15.6)°

d the set
15.24. Consider the universal relation R = {A, B, C,D,E, I},)GE;H’1 11;,}{}_) ?;"}, ol
functional dependencies F = { {A, B}—={C}, {A}—=1{D, 3 . .:"'
H}, {D}—={L J} }. What is the key for R? Decompose Rin
3NF relations.

i i ¢ of functional depe ¢
’ ¢ Exercise 15.24 for the following different se Hi—1
15:29 izlze(;a - {{A, B}—>{C}, {B, D}—{E, F}, (A, D}—{G, H}, AESUR

15.26. Consider the following relation:

A B C TUPLE#
10 bl cl 1
10 b2 c2 2
14 b4 cl 3
12 b3 c4 4
13 b1 cl 5
14 b3 cd 6

a. Given the previous extension (state), which of the following dependencies
may hold in the above relation? If the dependency cannot hold, explain
why by specifying the tuples that cause the violation.
LA—Bii.B—=Cilii.C—>BivB—oAvC—oA

b. Does the above relation have a potential candidate key? If it does, what is
it? If it does not, why not?

15.27. Consider a relation R(A, B, C, D, E) with the following dependencies:
AB—C,CD—-E,DE—B

Is AB a candidate key of this relation? If not, is ABD? Explain your answer,

15.28. Consider the relation R, which has attributes that hold schedules of courses
and sections at a university; R = {Course_no, Sec_no, Offering_dept,
Credit_hours, Course_level, Instructor_ssn, Semester, Year, Days_hours, Room_no,
No_of students}. Suppose that the following functional dependencies hold
on R:

{Course_no} — {Offering_dept, Credit_hours, Course_level}

{Course_no, Sec_no, Semester, Year{ — {Days_hours, Room_no,

No_of_students, Instructor_ssn}

{Room_no, Days_hours, Semester, Year} — {Instructor_ssn, Course_no,
Sec_no}

Try to determine which sets of attributes form keys of R. How would you
normalize this relation?

% Consider the followin
base at ABC, Inc.

ORDER (O#, Odate, Cust#, Total_amount)
ORDER_ITEM(O#, |#, Qty_ordered, Total_price, Discount%)

a_ASSUme that each item has a different discount. The Total_price refers to one
Hem, Odate is the date on which the order was placed, and the Total_amount is
the amount of the order. If we apply a natural join on the relations
- ORDER ITEM and ORDER in this database, what does the resulting relation
Schema look like? What will be its key? Show the FDs in this resulting rela-

ﬁOrl. Is it in 2NF? s it in 3NF? Why or why not? (State assumptions, if you
Make any,)

g relations for an order-processing application data-

Exercises
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