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Subiect 1
Write a program in one of the programming langLrages Python, C++, Java, C# that:

a. Define a class Studenl with a private fie\d name of type string, a public consnLrctor
that initializes the nante, and a pLrblic method tostring() that retums the name of the
student.
Define a class StudentLVithScholarship derived from Studenl with a private attribute
scholarshipValue of type integer, a public constrlrctor that initializesthe name and the
scholarshipVctlae fields, ,and also the overridden public toString() method that
appends the scholarshipValue to the value returned by the same method of the base
class.
Define a.ftmction that buitds a map containing an object of type Student having the
nhme "lonescu" and an object Stuclentl4tithscholarship having the name "PopescLl"
and the scholarshipValue equal to 200. The nante values witl be the keys and the
corresponding values will be the objects.
Def-ine afunction that receives two parameters. a map of type described above at c)
and a char value, and checks if the map contains at least an object having the name
starting witli the given character.
The main function of the program calls the function indicated at c) to build that map,
tlren it reads a /exl string from the console and if the map contains an object having
the name equal to the text then the program prints that object. otherwise it prints ,,not
found". Finally, using the function defined at d), the program checks whether the map
contains objects having nqmes starting with the first character of text and prints the
result.

f. For the map data type used in the program, write the specifications of the used
operations.

You can use existing librcu"ies /br data structures (Python, C++, Java, C#) In case yolt
do not use existing libraries, please only specify the interface of the needed cLstonr types.

Subiect 2

a. Identift the functional dependencies for the follor,ving information about a facultv:
o scholarships for students: id (uniqLre), name. description, company/organization

(name. web page) that sponsors the scholarship, duration (in number of months).
monthly amolrnt, list of applicants;

o students: personal numerical code (unique), name, group, year of study,
specialization, scholarship evaluation score (the same for all scholarships). Iist of
scholarships applied for (in order ofpreference);
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Create a relational database, having all tables in 3NF, for the above information.
Justify that the resulting tables are in 3NF.

b. Given the database created at point a, express the following queries using relational
algebra or SelectSQL:

bl. Name, specialization and evaluation score of students who applied for the
scholarship with id "BM" and did not applied for the scholarship with id "BT".

b2. For all the scholarships with the most applicants determine the name of
scholarships, name of company, number of applicants and the average of
students' scores.

Subiect 3

a) Consider the below Linux C code compiled as p.

r [#incluae iunistd.h> | ihome/scs/exam/p s ls
2  |  # i n c l u d e  < s t d i o . h >
3  l i n t  p [ 2 ] ;
a lpi .a- ' t -mypid; l f t rome/scs/exam/pc pwd
q  l m r i n  a i n f : r ^ -  n h : r  * : r a r r l l \ I
J  I  r r r s + r r  \ r r r L  s l Y v ,  v r r q r  e r Y v  L  L  I

6  |  p i p e  ( p ) ;
1  |  i f  ( f o r k  O  = =  0 ) {
I  I  c l o s e  ( p [ 0 ] ) ;
9  |  i f  ( a r g v i l l t o l  - - ' c ' ) {
I 0  |  r e x e c l p  ( a r q v  [  2 ]  ,  a r g v l z l  ,  0 )  ;
L 1  |  p r i n t f  (  " E x e c  f i n i s h e d \ n ' r  )  ;
L 2  |  ]
1 3  |  m y p i d  =  g e t p i d  O ;
L 4  |  p r i n t f  ( ' p = * d :  p p : t d \ n " ,  m y p i d ,  g e t p p i d O  ) ;
1 q  I  r . r r i + a  r f F 1 1 l  r a i l F ; i  F i - ^ ^ f  / i n l -  \ \  Il J  I  w r f  u s  \ y L t l ,  c r L r y ! , l u ,  - r z c v !  \ r r r L /  /  /

L 6  |  e x i t  ( 0 ) ;
L 1  |  )

l 9  |  r e a d  ( p  [ 0 ]  ,  & m y p i d ,  s i z e o f  ( i n t )  )  ;
2 0  |  p r i n t f  ( " P i d  p a r i n t e  * d :  p i d  f i u : * d \ n " , g e t p i d 1 1 , m y p i d ) ;
2 7

a.l What will the 2
a.2 What will the 2
Explain the results.

runs from column 3 display on the screen? Explain the results.
runs from column 3 display on the screen if we eliminate line l6 (exit(0)).

b1. Explain line 2.
b2. What will the 4 runs from column 2 display on the screen? Explain the results.

Remarks: All subjects are compulsory. Each subject will be graded with a mark between I
and l0 by both evaluators.

Time limit: 3 hours
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b) Consider the shell script below.
e c h o  9 # :  $ *
p = ' e c h o  $ 1  I  g r e p
i €  t  i l ( n n  t -  t r t r
! !  L  Y r

then
s h i  f t
.  / s  .  s h  S *

f i

^  t ^ 0 - 9 1 *  1 0 - 9 J S '
l

/ s .  s n
/ s . s h L 2 2 3
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L 2 a 3

. / s . s h

. / s . s h


