University of Helsinki, Department of Computer Science
Introduction to Databases, 12.12.2007, H. Laine

A brief SQL-syntax diagram should be included

You should submit TWO answer papers, one for tasks 1 and 2 and the other for tasks 3 and 4.
Please, write the name of the course, your name clearly, your date of birth or your student
number, and your signature on both answer papers.

1. (ANSWER PAPER 1)
In the following schemas X&aY indicates that atribute X isaforeign key that refersto relation Y.
(X,2)aY indicates that both X and Z constitute the foreign key.

a) Explain briefly (one statement) the concept domain in the relational model.

b) Consider the relations H(K,E,N,T) and V(N,O,P). Foreign keys are not shown. Isit possible
that attribute P is aforeign key that refersto relation H? Justify your answer briefly.

c) Consider therdations R(K,A,B,C) and S(KaR,E,N,T) . Relation R has 100 tuples and
relation S has 2000 tuples. The relations are joined on condition R.K=S.K. How many tuples
there arein the result?

d) Onwhat conditions isthe union of R and S (of case c) possible?

€) Consider therelation S of case c. Which has more rows p(S) or px g(S)? Justify your
answer briefly.

f) Tupleswith K value 205 are deleted from relation S (of case ¢). What should be done to
relation R?

(12p)

2. (ANSWER PAPER 1)
Consider the following pawn shop database:
cust oner (personal | D, nane, address, city, phone)
officer(officerl D, name, jobtitle, phone, enuail)
| oan(l oanNo, anount, custoner->custoner, dateAdmtted, whoAdm tteda&a>officer)
pawn(recei pt No, type, description, age, value, |oanNoal oan,
eval uat or &of fi cer)
i nstal ment (| oanNo- >l oan, i nstal nent No, dueDat e, anobunt)

a) Listinalphabetic order by name the names and addresses of customers that live in ESpoo.

b) Find out the number and total amount of loans admitted in November 2007.

¢) Remove from the database data about customers that have no loans..

d) Find out the number of the loan, name of the customer, money amount loaned, the number
of instalments, the total money amount of instalments, and the due date of the last instalment
for the loans that have been admitted in November 2007 and have more than 3 instalments.
(12p).

Turn the paper for tasks 3 and 4 and give their answer on a separate paper.



3. (ANSWER PAPER 2) Thefollowing conceptual schema describes the information in the

management of master’ s theses.

Which of the following claims do not conflict with the schema above?
a) every phase of athesisisevaluated

student 1 01 thesis 020 i) R atier
<<id=> student|D s e _ . e
narme authar title project instructar s
studies_started_year Stata i
1 1.3 | evaluator
1.8 | =<id==
a.*
phase :
» PO evaluation
zzidzz *
G ERRRER | 0.* [<<id»> evaluationiD
startDate ;
endDate > dateS_uI;umnted
endCausedBy target dateFinished
phaseMame result

b) ateacher can instruct at most 2 theses

C) every thesis must have an instructor

d) theinstructor of athesis must also act as its evaluator

e) athesis may not have more than 15 evaluators within its life cycle
e) aphase number is enough to identify a phase

f) Construct arelational database schema based on the above diagram. Use the notation of task 2 to
represent the schema. (6+6p)

4. (ANSWER PAPER 2) A fishing club arranges about 10 fishing contests in a year. They have

designed the following database table to register contest results:

catch (contest I D, contest_l|ocation, contest_date, fisherman_ID,
fi sherman_nane, fish_species, fisherman_yearofbirth,
catch_wei ght, nunber _of fishes_in_catch,
ranki ng_i n_cont est)

a) What would the functional dependency contest_|D& fisherman_ID mean in practice?

b) Which columns of this table depend functionally on the column fisherman_ID?

¢) How istherule 'afisherman may attend only one contest on the same day’ expressed asa
functional dependency? (9p)

Turn for tasks 1 and 2 and give their answer on a separate paper.



