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Operations Research (O.R.): is the application of the scientific

methods to complex problems arising from operations

involving large systems of men, machines, materials and money

in the industry, business, government and defense.

O.R. is the study of mathematical models for complex

organizational systems.
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Rockets

Tanks

Jet Fighter

Now, which is the 

optimal strategy 

we must use it to 

win the war?

Marines

Landing Soldiers
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If we have:

• 20 eggs

• 2.5 Kg sugar

• 3.25 Kg flour

• 2 liters milk

• 3 hours

• 2 box yeast

• you work alone

How many 

products we can 

make it by these 

available items?

Linear Programming (Mixed Productions) 
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Linear Programming (Recourse Allocation) 

Which is the better cutting methods?
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Transportation Problems

Which way we 

must select it 

to minimize 

the cost?
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Game Theory

How we can 

maximize 

the profit?
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Queuing Theory

Arrival Process

ServersQueue or 
Waiting Line

Service Process

Exit



2. Multiple, parallel server, single queue model

Queue

Service 
facility

Channel 1

Service 
facility

Channel 2

Service 
facility

Channel 3

Arrivals Departures
after service

Ex.   Booking at a service station

Server SystemQueuing System

Queue Server

1. A single service system



3. Multiple, parallel facilities with multiple

queues Model

Service station

Customers 

leave

Queues

Arrivals

Ex. Different cash counters in electricity office



4. Service facilities in a series

Customers 

arrival

Queues

Service station 1 Service station 2

Queues

Customers 

leave

Phase  1 Phase 2

Ex. Cutting, turning, drilling, grinding, packaging

operation of steel











Real ants follow a path between nest and food source

Using Ant Colony Optimization Algorithm to Find the Critical 

Path in Project Network Analysis



Using Ant Colony Optimization Algorithm to Find the Critical 

Path in Project Network Analysis



Optimal Searching for a Randomly Moving Lost Target



Optimal Searching for a Helix Target Motion








