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Operations Reseach

• A field of science of importance to engineering, economics, finance etc.

• Provides tools for systematic modeling and solving various decision

problems

• Optimal assignment/scheduling/resource management

• Optimal decisions over time and in the presence of uncertainties

• Optimal throughputs of “service systems”

• We make such decision daily for many “small” problems

• Operations research

• Provides basic principles common to these problems

• Enable us to develop theoretical approaches for solving such problems

systematically

• Allows us to develop software tools that deal with large scale problems
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Definition and History

• Operations Research (Operational Research in Europe) is the study

of mathematical models and tools with the goal of providing solutions

and insights for complex decision problems

• Initiated during the World War II by British and US Military

• Logistics (supply-chain management)

• Entered into civilian sector after the war:

• Manufacturing

• Transportation

• Logistic

• Finance

• Health Care
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OR Topics

• Mathematical programming/Optimization

• Linear Programming, Nonlinear Programming, Convex Optimization,

Integer Programming, Dynamic Programming, Semidefinite Program-

ming, Semi-infinite programming, Conic Programming, Stochastic

Programming, Robust Optimization etc.

• Queueing Models

• Network Models

• Decision Analysis

• Game Theory

• Mathematical Finance

• Simulation/Software tools
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Example: Profit maximization/Resource management

• A company makes two types of paint: exterior and interior.

• A profit (per ton) $5000 and $4000 for exterior and interior paint,

respectivelly

• To produce the paint, two raw materials have to be used, as follows:

• Material M1: 6 tons per ton of exterior paint and 4 tons per ton of

interior paint

• Material M2: 1 ton per ton of exterior paint and 2 tons per ton of

interior paint

• The daily availability of the raw materials M1 and M2 is limited to 24

and 6 tons, respectively

• Problem: The company wants to determine the best production plan

(the plan that maximizes the daily profit)
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Investment

• A Trader wants to invest a sum of money that would generate an annual

yield of at least $10,000.

• Three stock groups are available: blue chips, com and high tech, with

average annual yields of 10%, 25% and 35%,respectively.

• Though com and high-tech stocks provide higher yield, they are more

risky, and the Trader wants to limit the amount invested in these stocks

to no more than 40% and 30%, resp., of the total investment.

• Problem: What is the minimum amount the Trader should invest in

each stock group to accomplish the investment goal?
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Network reliability

Consider the communication network between stations 1 and 7 (see Fig.).

• Messages are sent from station 1 to station 7.

• Each link in the network may or may not operate.

• The probability that a link will operate is shown on each arc.

• Problem: Find the most reliable route, i.e., a route that will maximize

the probability of a successful transmission.
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Problem Definition

• Decision alternatives

• Objective

• Limitations/constraints
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