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1 Question 1 (3.21)

:{"Northeast”, "Midwest",
"Southeast", "Southwest", "West"}

@ { name { region { name

(1.1) (1,53)
Congress_person represent state

: {"Republican”, "Cemocrat”,
"Independent”, "Other™}

decision

!

:{"¥es", "Mo", "abstain”, "absent™}

:{"Yes", "No"}

The state and congressperson €ntities are just what was given in the re-
quirements.

The relation between them - represent - describes which congress people
are representatives in a certain state. The homework assumptions include
the fact that a state has at most 53 representative congress people, and at
minimum one. On the other side of the relationship, a congress person can
only be a representative in one state.

Additionally, the bill entity was constructed from the requirements, and
the relation "vote" describes, in addition with its own property "decision"
which keeps the vote type from the congress person, the votes of each



congress person. As there are m bills, each congress person is required to
have m votes, and each bill must have 435 votes from congress people.

Finally, a congress person sponsors either none or all of the bills (m),
and each bill needs at least 1 sponsor and a maximum of 435.

2  Question 2 (3.23)

2.1

2.2

2.3

a) Strong Entities
Bank

Loan

Account

Customer

b) Weak Entities
Bank branch

— Partial key: Branch Number
— Identifying relationship: "Branches"

c) Constraints
The participation of Bank-Branch in Branches is a total participation.

Cardinality ratio from bank to branches is 1:N.

d) Relationships

Bank (1,n) <=Branches=> (1,1) Bank-Branch. A bank has at least
one branch and a branch is only of one bank, hence the (1,1).

Bank-Branch (0,n) <=Accts=> (1,1) Account. A bank branch can
have none or any number of accounts opened in it, but an account can
only opened in one branch.

Acccount (1,n) <=A-C=> (0,m) Customer. An account can be owned
by at least one customer (a joint account for married individuals is an
example of more than one), and a customer can own either none or
any number of accounts.



e Bank-Branch (0,n) <=Loans=> (1,1) Loan. A bank branch can have
none or any number of loans taken out in it, but a loan can only be
taken out in one branch.

e Loan (1,n) <=L-C=> (0,m) Customer.

2.5 e) Requirements

A bank is an entity with a unique code, a name, and address. A bank must
have one or more branches at some address. Together with the bank’s code
and branch number, a branch can be uniquely identified.

Branches have the ability to create accounts of any account type, and
also have a tracking balance and unique account number. Any number of
customers can participate in owning the account, but it must be at least one
customer. However some customers may end up with no accounts.

Customers also have the ability to take out any number of loans, with an
amount lent and type of loan included with a unique loan number, including
zero. However, any loan that is taken out must have at least one customer
owning it.

2.6 f) Further Restrictions

To support only letting a customer take out two loans at a time, the relation
L-C should be updated: Loan (1,n) <=L-C=> (0,2) Customer.

To support only letting a branch take out a maximum of 1000 loans
at a time, the relation Loans should be updated: Bank-Branch (0,1000)
<=Loans=> (1,1) Loan.

3 Question 3 (3.24)

0,2
employee 0.2) works_in

department

phone

If each of every employee’s has-phone relationship is fully contained in the
employee’s departments then the two relationships has-phone and contains



are redundant because one could query all the departments an employee
works for to get that employee’s "phones".

4 Question 4 (3.25)

(2.4) (1.1)

instructor teaches course

text

A ternary relationship would not fit because a text can only be used in
one course and a course can only be instructed by one instructor.

Adopts would have the following cardinality constraint: Instructor (0,
20) <=Adopt=> (1,1) Text - as an instructor can teach two to four courses
and each course can have ( to 5 texts, an instructor can end up adopting 0
texts, or 5 unique texts for all 4 of their courses. But, as a text can only have
one course, and a course can only be taught by one teacher, a text must be
adopted by one and only one teacher.
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