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Course: MATH 507 -Advanced Operations Research

The main objectives of the course are:

1. Analyzing and estimating the reliability of engineering systems and its indices using
probability theory.

2. Finding optimal solutions to some real-life problems using linear/nonlinear
programming methods.

3. Analyzing and model some natural and engineering phenomena using stochastic
processes.

Learning outcomes:

1. The student will be able to estimate the reliability of various engineering systems
(series, parallel, and complex systems).



2. The student will be able to model the failure times of a specific product or
engineering vehicle during the manufacturing process using various probability
distributions, select the most appropriate model, and then calculate the expected
lifetime.

3. The student will be able to find the optimal solution to some important
linear/nonlinear programming problems in our life, which manufacturing companies
rely on to achieve maximum profit at the lowest possible cost, under specific conditions
determined by the company's policy.

4. The student will be able to construct and analyze stochastic models that have useful
applications in various areas of life.

Course content:

e Probability Theory& Reliability:

Probability Review - Reliability Definition - Reliability Block Diagrams for Series,
Parallel and Complex systems - System Reliability Estimation.

e Reliability Analysis and Failure Models:

Reliability Function - Failure Rate Function (Hazard Function) - Mean Time to Failure -
Mean Residual Life.

The Binomial and Geometric Distributions - The Exponential Distribution - The
Homogeneous Poisson Process - The Gamma Distribution - The Weibull Distribution -
The Normal and Lognormal Distributions.

e Modeling with Linear Programming (LP):

Graphical LP Solution - Simplex Algorithm - LP Applications.

e Modeling with Nonlinear Programming (NLP):

Gradient and Quadratic Algorithms - NLP Applications.

e Stochastic Modeling:

Markov Chains - Poisson Processes - Renewal Process - Brownian Motion and Related
Processes.
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