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Learning objectives

Access key to the e-learning course:  2021DSARD

The aim of the course is to introduce the modern systemic approach for the analysis and modelling of problems
that can arise in a company context through the concepts and methods of operations research, a management
science that can offer several supporting methods for the final decisions to be taken once the modelling process is
completed. The overall objective is to develop the aptitude and the ability to analyse a problem in scientific terms.

Contents

Analysis and deep understanding of the dynamics underlying any business process, contextual to any auditing
activity: delimitation of the boundaries of a system (or problem), definition of variables and cause-effect
relationships, activity scheduling, cost analysis and resource optimization.

Detailed program

The nature and the importance of operations research in the context of business organizations: modelling,
optimization of resources and teamwork. Steps of any modelling process. Overview of some important models of
operations research.

Linear programming. Formulation of the problem, fundamental assumptions, graphic resolution. Theory of duality and its economical interpretation. Sensitivity analysis. Introduction to the simplex method. Analysis and discussion of some case studies. Software for linear programming.



Outline of some quantitative methods to support business decisions. Order of preference on a set of possible scenarios. Multi-criteria decisions.

Dynamics of business systems. Concepts of system and system complexity. Dynamic manifestations of a system: feedback circuits and their polarity. Systemic archetypes. Discussion of some case studies. Level variables and flow variables to describe the dynamics of a business system. Time delays between causes and effects, delays in information flows.

Outline of the dynamics of network-based systems and their modelling by means of graphs. Nodes and connections.

Methods for project management. The networks of AoA and AoN activities. Scheduling of project activities by means of Gantt diagrams. Critical path. Time-cost analysis and possible corrective actions. The PERT. Discussion of some case studies.

Prerequisites

Basics of mathematics, in particular analytic geometry and linear algebra.

Teaching methods

5 credits corresponding to 35 frontal lectures.

In case of Covid-19 emergency, lectures are recorded and they will take place asynchronously in remote mode with
possible synchronous videoconferencing events.

Assessment methods

Written test which is considered approved if the grade is at least 18/30.

Alternatively, for attending students, two partial written tests during the course. The second test can be replaced by the discussion of a paper concerning a specific and original case study agreed with the lecturer. In any case, the total number of agreed papers is less than 10.

In case of Covid-19 emergency, exams will be held online by means of the WebEx platform.

Textbooks and Reading Materials

- Slides for all the topics will be available.



- Stefani, Torriero, Zambruno. Matematica finanziaria con elementi di programmazione lineare. Giappichelli

- Carcano. Programmazione lineare. Datanova (for linear programming)

- D’Ercole, Stefani. Modelli matematici per le decisioni aziendali, Esculapio

- Bellenzier L., Grassi R., Stefani S., Torriero A., Metodi quantitativi per il Management, Esculapio

Semester

First semester

IMPORTANT NOTICE FOR ALL PARTICIPANTS

In the 2020/2021 academic year, the course starts on Monday 5 October and continues with the following weekly scheduling:

- every Monday: remote lecture in asynchronous mode;

- every Tuesday: remote lecture in asynchronous mode.

At the beginning of each week, both the recorded video-lessons (in mp4 format) and the teaching material (slides and notes) will be uploaded to the e-learning site.

Teaching language

Italian
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