Chapter 6 Solutions

6.1-4, 6, 15  See web
6.2 Assumptions:

       A class meets only at one particular place and time. 

       Two classes may meet at the same place and time.
6.4 Why not a ternary player/team/match relationship:  Suppose players A, B, C are on the Eagles who play matches X, Y, Y

Tables for binary will be

	player
	team

	A
	Eagles

	B
	Eagles

	C
	Eagles


	match
	team

	X
	Eagles

	Y
	Eagles

	Y
	Eagles


For ternary:

	player
	team
	match

	A
	Eagles
	X

	B
	Eagles
	X

	C
	Eagles
	X

	A
	Eagles
	Y

	B
	Eagles
	Y

	C
	Eagles
	Y

	A
	Eagles
	Z

	B
	Eagles
	Z

	C
	Eagles
	Z


6.5 By using one entity set many times we are missing relationships in the model. For example, in the following E-R diagram, the students taking classes are the same students who are athletes, but this model will not show that.







6.6

a. See web

b. The additional entity sets are useful if we wish to store their attributes as part of the database. For the course entity set, we have chosen to include three attributes. If only the primary key (c-number) were included, and if courses have only one section, then it would be appropriate to replace the course (and section) entity sets by an attribute (c-number) of exam. The reason it is undesirable to have multiple attributes of course as attributes of exam is that it would then be difficult to maintain data on the courses, particularly if a course has no exam or several  
exams. Similar remarks apply to the room entity set.

6.7 a. The criteria to use are intuitive design, accurate expression of the real-world concept and efficiency. A model which clearly outlines the objects and relationships in an intuitive manner is better than one which does not, because it is easier to use and easier to change. Deciding between an attribute and an entity set to represent an object, and deciding between an entity set and relationship set, influence the accuracy with which the real-world concept is expressed. If the right design choice is not made, inconsistency and/or loss of information will result. A model which can be implemented in an efficient manner is to be preferred for obvious reasons.
b. Possible alternatives (variations contained in the ER diagrams for 2.4):

   1. entities student and course offering with no weak entity

    2.  course offering is a weak entity to course

    3.  course has a role for prerequisite
    4. student and instructor are ISAs for person
6.8 a. If a pair of entity sets is connected by a path in an E-R diagram, the entity sets are related, though perhaps indirectly. A disconnected graph implies that there are pairs of entity sets that are unrelated to each other. If we
split the graph into connected components, we have, in effect, a separate database corresponding to each connected component.

b. A path in the graph between a pair of entity sets indicates a (possibly indirect) relationship between the two entity sets. If there is a cycle in the graph then every pair of entity sets on the cycle are related to each other in at least two distinct ways. If the E-R diagram is acyclic then there is a unique path between every pair of entity sets and, thus, a unique relationship between every pair of entity sets.

6.10  The primary key of a weak entity set can be inferred from its relationship with the strong entity set. If we add primary key attributes to the weak entity set, they will be present in both the entity set and the relationship set and

they have to be the same. Hence, there will be redundancy in the ER diagram and we lose the concept of dependency. 

6.11 A inherits all the attributes of X and it may define its own attributes. Similarly, C inherits all the attributes of Y plus its own attributes. B inherits the attributes of both X and Y. If there is some attribute name which belongs to both X and Y, it may be referred to in B by the qualified name X.name or Y.name .

6.12  In this example, we assume that both banks have the shared identifiers for customers, such as the social security number. Each of the problems mentioned does have potential for difficulties.

a.  branch-name is the primary-key of the branch entity set. Therefore while merging the two banks’ entity sets, if both banks have a branch with the same name, one of them will be lost. One might add another attribute to the primary key indicating which original bank it came from. Another possibility is to assign new names to the branches, but this loses the history of where they came from.
b. customers participate in the relationship sets cust-banker, borrower and depositor. While merging the two banks’ customer entity sets, duplicate tuples of the same customer will be deleted. Therefore, those relations in the three mentioned relationship sets which involved these deleted tuples will have to be updated. Possible problem: conflicting information in the tuples for the same customer.

c. The problem caused by loans or accounts with the same number in both the

banks is similar to the problem caused by branches in both the banks with the same branch-name.

To solve the problems caused by the merger, no schema changes are required. Merge the customer entity sets removing duplicate tuples with the same social-security field. Before merging the branch entity sets, prepend the old bank name to the branch-name attribute in each tuple. The employee entity sets can be merged directly, and so can the payment entity sets. No duplicate removal should be performed. Before merging the loan and account entity sets, whenever there is a number common in both the banks, the old number is replaced by a new unique number, in one of the banks. 

Next, the relationship sets can be merged. Any relation in any relationship set which involves a tuple which has been modified earlier due to the merger, is itself modified to retain the same meaning. For example let 1611 be a loan number common in both the banks prior to the merger, and let it be replaced by a new unique number 2611 in one of the banks, say bank 2. Now all the relations in borrower, loan-branch and loan-payment of bank 2 which refer to loan number 1611 will have to be modified to refer to 2611. Then the merger with bank 1’s corresponding relationship sets can take place.
6.14 A superkey is a set of one or more attributes that, taken collectively, allows us to identify uniquely an entity in the entity set. A superkey may contain extraneous attributes. If K is a superkey, then so is any superset of K.A superkey for which no proper subset is also a superkey is called a candidate key. It is possible that several distinct sets of attributes could serve as candidate keys. The primary key is one of the candidate keys that is chosen by the database designer as the principal means of identifying entities within an entity set.
6.16
Car insurance tables:

person (driver#, name, address)

car (license,year,model)

owns(driver#, license)

accident (report#,date,location)

has(driver#, report#)
participated(driver-id, license, report-number, damage-amount)

University registrar’s tables:

student (sid, name,program)

course (c#, title, syllabus, credits)

course-offering (c#,section, year, semester, time, room)

instructor (inst#,name,dept,title)

enrols (sid,  c#,section,  semester,  year,  grade)

teaches (c#, section, semester, year, inst#)
requires (main.c#, prerequisite.c#)
Hospital tables:

patient (p#, name, checked-in-date)

doctor (dr#, name, specialization)

test (test#, name, date, time, result)

dr-patient (p#,  dr#)

performed-by (test#,  (p#)
6.18 A strong entity set has a primary key. All tuples in the set are distinguishable by that key. A weak entity set has no primary key, rather a discriminator which identifies it when combined with the primary key of the strong entity to which it is related.. 

6.19  We have weak entities for several reasons:

· To avoid the data duplication and consequent possible inconsistencies caused by duplicating the key of the strong entity.

· To reflect the logical structure of an entity being dependent on another entity.

· Weak entities can be deleted automatically when their strong entity is deleted.

6.20  Aggregation is an abstraction through which relationships are treated as higher-level entities. Thus, the relationship between entities A and B is treated as if it were an entity C. Some examples of this are:

a. Employees work on projects. An employee working on  a particular project uses various machinery. The relationship is between machinery and  the aggregation employee/project.

b. Manufacturers have tie-ups with distributors to distribute products. Each tie-up has specified for it the set of products which are to be distributed. The relationship is between manufacturer and the aggregation distributor/product.

6.21 a

author (name, address, URL)

product(name, year-created)

book( year, title, price, ISBN) 

publisher(name, address, phone, URL)
customer(name, address, email, phone)

warehouse(address, phone, code)

b. Add separate entities for cassette and cd with relationships composed by, published-by, contains, and stocks. 

c. See web. Tables:
 author (name, address, URL)

product(name, year-created)

book( name, price, ISBN) 

music(name, x, y, z)

cd(name, price)

cassette (name, price)

publisher(name, address, phone, URL)

created-by(author.name, product.name)

published-cass(product.name, publisher.name)

published-book(product.name, publisher.name)
published-cdproduct.name, publisher.name)
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