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Competencies and objectives

It is the second mathematics subject scheduled for the first course. As a continuation of Mathematics I, taken in the first term, it presents
Calculus tools, now with functions of several variables. The core of the subject contains optimization techniques applied to economic
and business problems.
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Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s
degrees) for academic year {0}

General Competences (CG) CG2 : Capacity to work in a team.

CG3 : Capacity for self-learning.

CG4 : Apply professional criteria based on using technical instruments to analyse
problems.

CG5 : Capacity to take decisions by applying acquired knowledge to practical
situations.

CG6 : Obtain important information that is impossible for non-professionals to
recognise from the data.

CG8 : Analyse problems using critical reasoning, without prejudices, precisely and
rigorously.

CG9 : Capacity to synthesise.

General Competences acquired at
University of Alicante (CGUA)

CGUA1 : Read and communicate in a foreign language in a professional
environment, especially in English.

CGUA2 : Use computer tools and information and communications technology as a
matter of course throughout one's professional career.

CGUA3 : Capacity for oral and written communication.

Specific Competences (CE) CE11 : Understand the most common strategic analysis tools for analysing
companies in their context.

CE12 : Understand and apply different economic analysis tools to study companies
in their context.

CE2 : Integrate oneself in any functional area of a small, medium or large company
or organisation and carry out all the management tasks involved without problems.

CE3 : Valorar a partir de los registros relevantes de información la situación y
previsible evolución de una empresa.

CE6 : Understand economic institutions as the result and application of theoretical
or formal representations of how the economy works.

CE7 : Ser capaz de aplicar diversos instrumentos técnicos de marketing e
investigación comercial al análisis de la empresa en su entorno.

CE8 : Use accounts to analyse a company in its context by using different technical
instruments.

Exclusive skill taught in this course

Learning outcomes (Training objectives)
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After completing this course, students should have developed a clear understanding of the use of mathematical techniques to solve
optimization problems that arise in Economics and Business.

Specific objectives stated by the academic staff for academic year 2025-26
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Content and bibliography

Chapter 1: Introduction

1.1 Objective: Decision-making in the business environment (optimization)

1.2 Constraints: technical, legal, ... conditions to be met by the solution

1.3 An inventory of examples

Chapter 2: Preliminaries

2.1 Some concepts about vectors

Operations with vectors
Norm, distance, and angle between vectors
Planes in three-dimensional space

2.2 Quadratic forms

Definition. Sign of a quadratic form
Classification of quadratic forms
Constrained quadratic forms

2.3 Some Topology Concepts

Balls in the plane (circles), and in the space (spheres).
Interior point, exterior point, boundary. Graphical examples in the plane
Open and closed sets
Bounded set
Compact set

2.4 Functions of Several Variables

Domain
Graphs. Level curves
Continuity: Intuitive idea and properties
First-order partial derivatives. Gradient vector
Tangent plane
Directional derivative
Gradient and tangent to the level curve
Higher order partial derivatives. Hessian matrix
Taylor expansion (2nd order)

Chapter 3: Optimization

3.1 The Weierstrass Theorem

Local and global optimums
Weierstrass Theorem

3.2 Level curves: Graphically Obtained Optimums

3.3 First-order necessary condition

Necessary condition for local optimums
Stationary points
Saddle points

3.4 Second order sufficient condition

Sufficient Condition for local Maximum/Minimum

 

Content for academic year 2025-26
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Chapter 4: Optimization with Constraints

4.1 Introduction

Possibility Set (Feasible Set)
Types of constraints
- Equality
- Inequality
- Non-negativity
- Integer Programming

4.2 Equality Constraints

Lagrangian of the problem
First-order necessary condition
Second-order sufficient condition

4.2 Inequality Constraints

Interior solutions
Boundary solutions

Chapter 5: Linear Programming

5.1 The standard problem and its dual

5.2 The duality theorem

5.3 Optimums at extremes: graphical solution

5.4 Solving with a computer: the simplex algorithm (intuitive idea)

5.5 Discrete variables: integer linear programming

Chapter 6: Specific problems

6.1 Transportation problem
6.2 Allocation problem
6.3 Maximum flow problem
6.4 Minimum Cost Spanning Tree Problem
6.5 Optimal Distribution Center Location Problem
6.6 Other Linear Programming Problems

 

Assessment

FINAL GRADE ORDINARY CALL (C3)

To pass the subject, it will be necessary to have a grade equal to or greater than 5, making the average between the continuous
evaluation and the final exam. To be able to do the average, in the final exam it will be necessary to have at least 4. If the grade in the
final exam does not reach 4, the grade will be the final exam.

FINAL GRADE EXTRAORDINARY CALL (C4)

In the extraordinary call, 100% of the subject can be recovered through a single exam of the entire syllabus. To pass the subject it will
be necessary to have a grade equal to or greater than 5.

Description Criteria Type Weighting
system

Assessment procedures and criteria 2025-26
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Continuous
Assessment
Activities

During the course, continuous assessment
activities will be carried out that will represent
50% of the mark in the call (C3), if in the final
exam the mark is greater than or equal to 4.

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

50

FINAL
EXAM
(THEORY
AND
PRACTICE)

A final exam of the whole subject will be done
on the dates set by the center. In the call (C3)
it will be necessary to have at least a grade of
4 in this exam to be able to pass the subject.
In the call (C4) the mark corresponds to that
of the exam.

FINAL TEST 50

 

Exam session Date Time Group - Classroom(s)
allocated

Comments

(C1) Pruebas
extraordinarias de
finalización de estudios

22/09/2025

22/09/2025

(C3) Periodo ordinario
para asignaturas de
segundo semestre y
anuales

15/06/2026 15:00 -
18:00

A1/0-01G 
A1/0-04G 
A1/0-06X 
A1/0-07X 
A1/0-08G 
A1/0-18X 
A1/0-19X 
A1/0-21G 
A1/0-24G 
A1/1-36X 
A1/1-37X 
A1/1-50X 
A1/1-51X 

(C4) Pruebas
extraordinarias para
asignaturas de grado y
máster

14/07/2026 14:30 -
17:30

A1/0-17G 
A1/0-18X 
A1/0-20G 
A1/1-36X 
A1/1-37X 
A1/1-50X 
A1/1-51X 

   

 

 

Official exam dates for academic year 2025-26
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