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Model



 Modeling is the process of writing a differential 
equation to describe a physical situation.
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Model with ODE



 P(t) represents a population in a given region at any 
time t
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Example: Population

Here the rate of change of P(t) is still the derivative. What’s different this 
time is the rate at which the population enters and exits the region.
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Example: Population
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Example: Population
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If the population of Thailand is 42 million in 1975 and 
56 million in 1990, what is the expected population in 

2010?



 Curve fitting: capturing the trend in the data by 
assigning a single function across the entire range.
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Model with curve fitting
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Example of data



 Interpolation: connect the data-dots
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Model with interpolation

Estimation of intermediate values between precise data points. 



 Estimation of intermediate values between precise data 
points. The most common function is

 There is one and only one nth-order polynomial that fits 
n+1 points
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Model with interpolation
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 Linear interpolation
 Quadratic interpolation

 Spline interpolation
 to apply lower-order polynomials to subsets of data points. 

Such connecting polynomials are called spline functions.
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Model with interpolation



13

Simulation



Definition

“Simulation is the process of designing 
a model of a real system and conducting

experiments with this model for the
purpose of either understanding the 

behavior of the system and/or 
evaluating various strategies for the

operation of the system.”

- Introduction to Simulation Using SIMAN
(2nd Edition)



Aim is to

 Model complex systems in a detailed way
 Describe the behavior of systems
 Construct theories or hypotheses that account 

for the observed behavior
 Use the model to predict future behavior, that 

is, the effects that will be produced by changes 
in the system

 Analyze proposed systems



What can be simulated?

Almost anything can 

and

almost everything has...



Applications

• COMPUTER SYSTEMS:  hardware components, software
systems, networks, data base management, information
processing, etc..

• MANUFACTURING:  material handling systems, assembly
lines, automated production facilities, inventory control
systems, plant layout, etc..

• BUSINESS:  stock and commodity analysis, pricing policies,
marketing strategies, cash flow analysis, forecasting, etc..

• GOVERNMENT:  military weapons and their use, military 
tactics, population forecasting, land use, health care
delivery, fire protection, criminal justice, traffic control, etc..

And the list goes on and on...



 Explain system behaviors in term of a 
function of time
 Establish a model and the simulate the 

solution of the model
 Design and model a situation or an event, and 

then simulate the behavior and the outcome 
the the situation

 There are two types
Continuous-Time Simulation Model
Discrete-Event Simulation Model
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Simulation Model



 Most for discrete event
 For example:
 To simulate a queuing system for one 

service counter, what we want to know:
 Average used time of a customer
 Average waiting time of a customer
 Average number of customers in the queue
 Etc.
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Simulation Model



 Use computer simulation
 Need to assume the distribution of our data
 For example: arrival time of each customer, 

waiting time, service time, etc.
 We can assume the arrival time behave like 

exponential distribution with 5 minute in 
average. 

 Need to use random number generations 
to represent our situation
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Simulation Model
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