COURSE PROGRAMME

1. Information about the programme

1.1 University University "Alexandru loan Cuza" of lasi
1.2 Faculty Faculty of Computer Science

1.3 Department Department of Computer Science

1.4 Domain Computer Science

1.5 Cycle Licence

1.6 Programme / Qualification Computer Science (in English)

2. Information about the course

2.1 Course Name Foundations of Programming Languages
2.2 Course taught by Assoc. Prof. PhD. ANDREI ARUSOAIE
2.3 Seminary / laboratory taught by
2.4 Year Il |2.5 Semester Il 2.6 Type of V 2.7 Course type” Op
evaluation’
E — Exam / C — Colloquium / V — Verification
OB — Obligatory / OP — Optionally / F — Facultative
3. Total hours (estimated per semester and activities)
3.1 Number of hours per week 4 3.2 course 2 3.3 2
seminary/laboratory
3.4 Total number of hours 56 3.5 course 28 3.6 28
seminary/laboratory
Distribution hours
Individual study using textbooks, course notes, bibliography items, etc. 10
Supplimentary study (library, on-line platforms, etc.) 4
Individual study for seminary/laboratory, homeworks, projects, etc. 30
Tutoring 0
Examination 0
Other activities 0
3.7 Total hours of individual activity’ 44
3.8 Total hours per semester 100
3.9 Credit points 4

4. Pre-requisites - Curriculum (if necessary)

Logic for Computer Science, Data Structures, Object-oriente Programming

5. Conditions (if necessary)




5.1 Course Room with video projector.

5.2 Seminary / Laboratory Room with video projector.
Each student needs a workstation or a laptop.

6. Objectives
At the end of the course, students will be able to:
1. Explain the fundamental principles governing programming languages, regardless of their paradigm.
2. Apply theoretical concepts to understand and use different programming paradigms more effectively.
3. Justify their choice of programming languages and paradigms based on the specific characteristics of
the problems to be solved.

N

. Specific competencies/Learning outcomes

Studentul/absolventul aplica, evalueaza, propune metodele matematice pentru modelarea,
simularea si rezolvarea problemelor informatice.

e Studentul/absolventul produce software si il adapteaza continuu la noile tehnologii si cerinte de
piata.

e Studentul/absolventul dezvoltd un mediu colaborativ si Tsi asuma responsabilitatea pentru
succesul livrarii proiectelor la timp si conform cerintelor. Studentul/absolventul organizeaza echipe

tehnice si gestioneaza ciclul de viata al proiectelor software.

8. Contents
8.1 Course Teaching methods Remarks
(number oh hours,
references)
1. Introduction. Preliminaries. exposition 2 hours; lecture
notes.
2. Algebraic datatypes. Functions. Inference rules. exposition 2 hours; lecture
Inductive Definitions. Proofs by Induction. notes.
3. Logic and proofs. exposition 2 hours; lecture
notes.
4. Concrete Syntax. Abstract Syntax. exposition 2 hours; lecture
notes.
5. Variables. Program States. Expresions. exposition 2 hours; lecture
Evaluation of Arithmetic Expressions. notes.
6. Evaluation of boolean expressions. Big-Step exposition 2 hours; lecture
Semantics. notes.
7. Small-Step Semantics exposition 2 hours; lecture

notes.

8. Evaluation written test 1 hour evaluation
per evaluation

cohort

9. Type Systems exposition 2 hours; lecture
notes.

10. Certified Compilation exposition 2 hours; lecture
notes.

11. Untyped Lambda Calculus exposition 2 hours; lecture

notes.



12. Typed Lambda Calculus
13. Type Inference

14. Proiectarea unui interpretor bazat pe o
semantica formala.

exposition
exposition

written test
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8.2 Seminary / Laboratory

1. Initial Setup

2. Algebraic data types. Recursive Functions.
Tactics and proofs.

3. Proofs by induction. Polymorphism. Higher-order
functions.

4. Abstract syntax in Lean.
5. Model program states. Defining syntax and
evaluation for arithmetic expressions.
6. Interpreters.

7. Big-step/small-step semantics.

8. Project.

Teaching methods

free discussion with tutor

laboratory worksheet

laboratory worksheet

laboratory worksheet

laboratory worksheet

laboratory worksheet

laboratory worksheet

project discussions

Remarks

(number oh hours,
references)

2 hours; mostly
reading installation
instructions

2 hours; lecture
notes and
associated code

2 hours; lecture
notes and
associated code

2 hours; lecture
notes and
associated code

2 hours; lecture
notes and
associated code

2 hours; lecture
notes and
associated code

2 hours; lecture
notes and
associated code

2 hours, offline



Q&A with tutor

2 hours; lecture
notes and
associated code

9. Type systems. laboratory worksheet

10. Certified compilation. 2 hours; lecture
notes and

associated code

laboratory worksheet

11. Defining syntax and semantics for untyped
lambda calculus.

laboratory worksheet 2 hours; lecture
notes and

associated code

12. Defining syntax and semantics for typed lambda
calculus.

laboratory worksheet 2 hours; lecture
notes and

associated code

13. Tool for type inference. laboratory worksheet 2 hours; lecture
notes and

associated code

14. Final project. project presentation final project (theory

+ implementation)
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9. Coordination of the contents with the expectations of the community

representatives, professional associations and relevant employers in the
corresponding domain

10. Assessment and examination

10.1 Continuous assessment Percentage 100
(min. 30%)
Course Assessment type Written assessment
Percentage 60
Failure to pass the continuous assessment No
results in failure to pass the final
assessment

Two tests during the semester, no reexamination.
In case the student cannot attend a test, there
should be a discussion with its tutor to establish a
suplementary homework.

Components /
examinations

Seminary / Laboratory  |Assessment type Mixed assessment

Percentage

Failure to pass the continuous assessment
results in failure to pass the final

40
No



assessment
Components / Laboratory worksheets (10 points) -- attendance
examinations Final Project (30 points)

10.2 Special notes (special situations is assessment)

The maximum score is distributed as follows:

- 30 points — midterm

- 30 points — final test

- 10 points — laboratory worksheets which ensure attendance

- 30 points — final project

10.3 Minimum performance standard
A minimum of 50% of the maximum score is required to pass.

Date, Course coordinator, Seminary coordinator,
Assoc. Prof. PhD. ANDREI
ARUSOAIE
Aproval date in the department, Head of the departament,

Assoc. Prof. PhD. ANDREI ARUSOAIE




