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Masud sir part. 

a) Define the following terminologies: i) System ii) Model iii) Simulation iv) Analytical solution. 

Demonstrate different ways in which a system might be studied.  

➢ System: A system is defined to be a collection of entities, e.g., people or machines, that 

act and interact together toward the accomplishment of some logical end. 

      Two types of system:  

✓ Discrete system: The system in which the state changes abruptly at discrete points in 

time are called discrete systems. 

Example: A bank is an example of a discrete system. 

✓ Continuous system: System in which the state of the system changes continuously with 

time are called continuous system.  

Example: An airplane moving through the air is an example of a continuous system.  

➢ Model: A model is a simplified representation of a real-world system or process used to 

understand or predict how it behaves. 

Example: A toy car can be a model of a real car to show how it moves. 

✓ Physical Model: A physical model is a tangible, small-scale version of something larger. 

Like a model airplane that looks and behaves like a real airplane. 

✓ Mathematical Model: A mathematical model uses equations and formulas to represent 

how a system works. A simple equation like d=r×t can be used to represent the 

relationship between distance, rate (or speed), and time. 

➢ Simulation: Simulation is the imitation of reality. Example: Flight simulator. 

➢ Analytical solution: An analytical solution is a precise, exact answer to a problem derived 

using mathematical methods. 

Example: Solving the equation x+2=5 to get x=3.  

 Different ways in which a system might be studied. 
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 Analytical Solution vs. Simulation 

 

 Deterministic vs. Stochastic Simulation Models.  

 

 Continuous vs. Discrete Simulation Models.  
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b) What are the steps of simulation for a single-server queuing system? Describe the problem 

statement and intuitive explanation of a single-server queuing system. 

Click here and check the slide for complete answer. 

1. Problem statement:  

 

2. Intuitive explanation.  

 

 

 

 

 

https://slideplayer.com/slide/8408100/
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3. Program organization and logic. (First two step for second part question answer)

 
4. C Program: C program for simulating an M/M/1 queue, emphasizing the use of clear 

variable names and function prototyping. It also notes that floating-point inaccuracies 

in different compilers can affect simulation results, especially when events are close 

in time. 
5. Simulation Output and Discussion: The results of an M/M/1 queue simulation, 

highlighting that the output numbers, such as average delay, number in the queue, 

and server utilization, are influenced by random number generation and input 

parameters. It discusses the challenges of choosing a stopping rule for accurate 

steady-state estimation and suggests focusing on the delay in the queue rather than 

the total waiting time for efficiency in estimating system performance. 

6. Alternative stopping rules: The text describes modifying a queueing simulation to 

stop after a fixed amount of time, such as 8 hours, by introducing a dummy "end-

simulation" event. This event, scheduled to occur at the specified time, ensures that 

the simulation stops when the event’s time is reached. The changes involve adjusting 

the program’s external definitions, main function, and initialization and reporting 

functions to handle this fixed run length and manage the end of the simulation 

properly. 

7. Determining the Events and Variables: The text discusses the event-graph method for 

modeling complex systems, where events are represented as nodes connected by arrows that 

show how they affect each other. It explains that this technique helps simplify the model by 

eliminating unnecessary events and ensuring correct initialization. The method is useful for 

managing and visualizing event sequences in simulations, especially in complex systems, and 

can also help detect errors and predict computational demands. 
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 Steps in sound simulation study. 

 
 


