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内容概要

尾形克彦等编著的《控制理论MATLAB教程(英文版)》系统讲述基于MATLAB的控制系统分析和设计
方法。
全书共7章。
第1章总体介绍了MATLAB的基本命令；第2章介绍了MATLAB分析和设计控制系统的预备知识；第3章
讨论了如何应用MATLAB获得动态系统的瞬态响应；第4章和第5章分别讲解了如何运用MATLAB进行
根轨迹和频域方法的分析和设计；第6章讨论了如何通过MATLAB处理状态空间极点配置和观测器设
计问题；第7章提供了控制系统设计中最优参数组的选取方法及二次型最优控制器的求解方法。

    《控制理论MATLAB教程(英文版)》的主要读者为自动化专业的本科生、控制科学与工程专业的研
究生和从事控制领域工作的科研人员和工程师。

Page 2



第一图书网, tushu007.com
<<控制理论MATLAB教程>>

书籍目录

Preface Chapter 1 Introduction to MATLAB 1-1 Introduction 1-2 Addition, Subtraction, Multiplication, and
Division with MATLAB 1-3 Computing Matrix Functions 1-4 Plotting Response Curves 1-5 Three-Dimensional
Plots 1-6 Drawing Geometrical Figures with MATLAB Chapter 2 Preliminary Study of MATLAB Analysis of
Dynamic Systems 2-1 Partial-Fraction Expansion with MATLAB 2-2 Transformation of Mathematical Models of
Dynamic Systems 2-3 MATLAB Representation of Systems in Block Diagram Form Chapter 3 Transient-Response
Analysis 3-1 Introduction 3-2 Step Response 3-3 Impulse Response 3-4 Ramp Response 3-5 Response to Arbitrary
Input 3-6 Response to Arbitrary Initial Condition 3-7 Three-Dimensional Plots Chapter 4 Root-Locus Analysis
4-1 Introduction 4-2 Root Locus Plots with Polar Grids 4-3 Finding the Gain Value K at an Arbitrary Point on the
Root Locus 4-4 Root-Locus Plots of Non-Minimum-Phase Systems 4-5 Root-Locus Plots of Conditionally Stable
Systems 4-6 Root Loci for Systems with Transport Lag 4-7 Root-Locus Approach to Control Systems
Compensation Chapter 5 Frequency-Response Analysis 5-1 Plotting Bode Diagrams with MATLAB 5-2 Plotting
Nyquist Diagrams with MATLAB 5-3 Log-Magnitude-Versus-Phase Plots 5-4 Phase Margin and Gain Margin 262
5-5 Frequency-Response Approach to Control Systems Compensation Chapter 6 MATLAB Approach to the
State-Space Design of Control Systems 6-1 Introduction 6-2 Controllability and Observability 6-3 Pole Placement
6-4 Solving Pole-Placement Problems with MATLAB 6-5 Design of State Observers with MATLAB 6-6
Minimum-Order Observers 6-7 Observer Controllers Chapter 7 Some Optimization Problems Solved with
MATLAB 7-1 Computational Approach to Obtaining Optimal Sets of Parameter Values 7-2 Solving Quadratic
Optimal Control Problems with MATLAB Appendix References Index

Page 3



第一图书网, tushu007.com
<<控制理论MATLAB教程>>

章节摘录

版权页：   插图：    The phase margin of the compensated system is about 40~, which is the required value.The
gain margin is about 11 dB, which is quite acceptable. The static velocity errorconstant is 5 sec-1 as required. The
compensated system, therefore, satisfies both thesteady-state and relative stability requirements. Note that the new
gain crossover frequency is decreased from approximately 1 to0.5 rad/sec. This means that the bandwidth of the
system is reduced. To further show the effects of lag compensation, the log-magnitude-versus-phase plotsof the
gain-adjusted, but uncompensated, system G1(jω) and of the compensated systemGc(jω)G(jω) are shown in
Figure 5-61. The plot of Gt(jω) clearly shows that the gain-adjusted, but uncompensated, system is unstable. The
addition of the lag compensatorstabilizes the system. The plot of Gc(jω)G(jω) is tangent to the M = 3 dB locus.
Thus, theresonant peak value is 3 dB, or 1.4, and this peak occurs at ω = 0.5 rad/sec. Compensators designed by
different methods or by different designers (even using thesame approach) may look sufficiently different. Any of
the well-designed systems, however,will give similar transient and steady-state performance. The best among many
alternativesmay be chosen from the economic consideration that the time constants of the lag compen-sator should
not be too large. Finally, we shall examine the unit-step response and unit-ramp response of the com-pensated
system and the original, uncompensated system without gain adjustment.
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编辑推荐

《控制理论MATLAB教程(英文版)》的主要目的是讲述如何使用MATLAB命令来分析和解决控制问题
，但书中也较为全面地介绍了控制理论的基本概念和理论，并以MATLAB命令对例题进行了全面的分
析和求解，所以读者会感到书中的内容特别具有针对性。
因此，通过对《控制理论MATLAB教程(英文版)》的学习不仅能够掌握利用MATLAB进行控制系统仿
真的技能，而且能够加深对控制理论中基本概念的理解，培养控制系统分析和设计的能力。
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