


학습에앞서

§ 학습목표
– 대기행렬이론이무엇인지학습하고, 실생활및통신네트워크에서의
적용분야를학습한다. 

– 확률모형및확률과정의분석에필요한기초개념및기초확률이론의
지식을습득한다.

§ 목차
– 1. Introduction
– 2. Basic Probability Theory

2.1 Probability
2.2 Random Variable and Distributions
2.3 Parameters of Distributions
2.4 Transforms
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Introduction

§ Queueing Theory is mainly seen as a branch of applied probability 
theory. Its applications are in different fields, e.g. communication 
networks, computer systems, machine plants and so forth.

§ The subject of queueing theory: consider a service center and a 
population of customers, which at some times enter the service center in 
order to obtain service. 
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Examples of Queueing Theory (1/2)

§ Examples of the use of queueing theory in networking 
l Determining the number of trunks in a central office in plain old telephone 

service (POTS)
l Calculating end-to-end throughput in networks

§ Other examples are:

§ We may have the following questions: 
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Examples of Queueing Theory (2/2)

§ Queueing Theory tries to answer questions like e.g. the mean waiting 
time in the queue, the mean system response time (waiting time in the 
queue plus service times), mean utilization of the service facility, 
distribution of the number of customers in the queue, distribution of the 
number of customers in the system and so forth. 

§ A simplified queueing model for a delay/loss system
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Basic Probability Theory – 1. Probability

§ Basic Notations

6



Combining Events
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Probability
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Conditional Probability 
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§ Law of total probability



Baye’s formula
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§ Independence



Problem: Binary Symmetric Channel (1/2)
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Problem: Binary Symmetric Channel (2/2)
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2. Random Variable and Distributions
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§ Random Variable

§ Distribution Function, Cumulative Distribution Function (CDF) 

– Probability of an interval



Probability Density Function
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Joint Distribution
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3. Parameters of Distributions (1/2)
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Properties: 



Parameters of Distributions (2/2)
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Properties: 



4. Transforms – Generating Functions
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§ Generating Functions 



Transforms – Problem (1/2)
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Transforms – Problem (2/2)
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Laplace Transform
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Summary

§ Queueing Theory tries to answer questions like 
– the mean waiting time in the queue, 
– the mean system response time
– mean utilization of the service 
– distribution of the number of customers

§ Basic Probability Theory
– Probability: Conditional Probability, Baye’s formula
– Random Variable and Distributions
– Parameters of Distributions: Expectation, Variance 
– Transforms

l Generating Functions
l Laplace Transform 
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