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Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisites:

\Poznavanje enostavnih algoritmov.

~ Knowledge of simple algorithms.

Vsebina:

Contents (Syllabus outline):

Uvod: deterministicni in  stohasticni

optimizacije portfelja.

problemi

Nevezani ekstrem. Newtonova metoda. Optimizacija
zalog.

Linearno programiranje. Dokaz Farkasove alternative
in krepke dualnosti. Simpleksna metoda. Sencéna
cena, analiza  obcutljivosti in  parametricno
programiranje. Aplikacije: optimalni portfelj (staticni in
vecfazni model) in problem prehrane.

Veckriterijalna linearna optimizacija.
programiranje aplicirano na portfelj banke.

Ciljno

Igre z nielno vsoto. Aplikacija: optimalna strategija
na trziS€u z dvema konkurentoma.

Celostevilsko programiranije. Prestevanije,
Gomoryjeva metoda, razvejii in omeji. Aplikacija:
optimalni portfelj (celoStevilskih) lotov.

Mrezno programiranje. Ford-Fulkersonov algoritem.
Najvedji pretok, najkrajSa pot, transportni in pretovorni
problem, problem prirejanja. Aplikacije: razdelitev
dela, planiranje vezanih aktivnosti in finanéni mrezni
modeli.

Stohasticno  linearno  programiranje  (diskretna
spremenljivka). Aplikacija: imunizacija portfelja.

Introduction: deterministic and stochastic problems of
optimal portfolio.

Unconstrained optimization. Newton's method. Stock
control.

Linear programming. Proof of Farkas alternative and
strong duality. Simplex method. Shadow price,
perturbations and parametric programming.
Applications: optimal porfolio (static and time phased
model), diet problem.

Multiple criteria linear optimization. Goal programming
appliied to bank porfolio.

Games with zero sum. Application: optimal strategy on
market with two competitiors.

Integer programming. Enumeration, Gomory method,
branch and bound. Application: optimal portfolio of
(integer) lots.

Network programming. Ford-Fulkerson's algorithm.

Maximal flow, shortest path, transportation and
transshipment  problem, assignment  problem.
Applications: job scheduling, total project time

minimization and financial network models.

Stochastic linear programming
Application: portfolio immunization.

(discrete variable).




Cakalne vrste.

Pregled komercialnega (Excel, Lindo, Matlab) in

odprtega prostega programja (NEOS).

Queues.

Overview of commercial (Excel, Lindo, Matlab) and
open free software (NEOS).

Temeljni Studijski viri / Textbooks:

Classics in Applied Mathematics 37, SIAM, 2002.

J. Curwin, R. Slater. Quantitive Methods for Business Decisions. Third Edition. Chapman & Hall, London, 1991.
J. Franklin, Methods of Mathematical Economics: Linear and Nonlinear Programming, Fixed-Point Theorems.

L. Nerali¢, Uvod u matemati¢ko programiranje 1. Udzbenici SveuciliSta u Zagrebu, Zagreb, 2001.
R. Rardin. Optimization in Operations Research. Prentice Hall, Inc., Upper Saddle River, New Jersey, 2000.
S. A. Zenios, Financial Optimization. Cambridge University Press, Cambridge, 1993.

Cilji:

Objectives:

Poglobiti znanje iz osnovnih matemati¢nih metod
operacijskih raziskav in njihovih aplikacij v finan¢ni
optimizaciji in ekonomiji.

To deepen the knowledge of basic mathematical
methods of operations research and their applications
in finacial optimization and economics.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanije:

Poglobiti znanje iz matemati¢nih metod linearne
deterministi¢ne in stohasti¢ne optimizacije.
Poglobiti znanje iz uporabe operacijskih raziskav v

ekonomiji in Stevilnih drugih vedah.
Poglobiti znanje iz zahtevne aplikacije operacijskih
raziskav v finanéni optimizaciji.

Prenesljive/klju€ne spretnosti in drugi atributi:

Direktne aplikacije v finan¢ni matematiki,
ekonomiji, poslovnih vedah, iinzinirstvu, kemiji
in Stevilnih drugih druzboslovnih in
naravoslovnih vedah. Obenem principi
linearne optimizacije tvorijo osnovo za
matematié¢no programiranje.

Knowledge and Understanding:

To deepen the knowledge of mathematical
methods of linear deterministic and stochastic
optimization.

To deepen the knowledge of applications of
operations research to economics and
numerous other fields.

To deepen the knowledge of advanced
applications of operations research in financial
optimization.

Transferable/Key Skills and other attributes:

Direct applications in finacial mathematics,
economy, business, engineering, chemistry,
and numerous other social and natural
sciences. Also, principles of linear optimization
are foundations for mathematical optimization.

Metode pouéevanja in uéenja:

Learning and teaching methods:




Predavanja Lectures
Seminarske vaje Tutorial
Nacini ocenjevanja: Delez (v %) / Assessment:
Weight (in %)
Seminarska naloga Seminar exercise
Ustni izpit Oral exam
20%, 80%
Materialni pogoji za izvedbo predmeta : Material conditions for subject realization
Predavalnica, computer and projector. Lecture hall, computer and projector.
Obveznosti studentov: Students’ commitments:
(pisni, ustni izpit, naloge, projekti) (written, oral examination, coursework, projects):
Seminarska naloga Seminar exercise
Ustni izpit Oral exam
Opomba: Vse sestavine opisa predmeta do vkljuéno z nacini ocenjevanja za izvedbo predmeta so

obvezna sestavina uc¢hega nacrta predmeta kot ga dolocajo Merila za akreditacijo
visokoSolskih zavodov in Studijskih programov (Ul. RS, §t. 101/2004) v 7. ¢lenu. Obveznosti
Studentov ne sodijo k sestavinam opisa predmeta, so pa obvezni del sestavin Studijskih
programov in zato priporocljiv del obrazca opisa predmetov. Vse nadaljnje sestavine opisa v
lezeci pisavi niso obvezne.



