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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
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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
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0000 OO0 Thephase 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(jw ) and of the compensated systemGc(jw )G(jw ) are shown in
Figure 5-61. The plot of Gt(jw ) clearly shows that the gain-adjusted, but uncompensated, system is unstable. The
addition of the lag compensatorstabilizes the system. The plot of Ge(jw )G(jw ) is tangent to the M = 3 dB locus.
Thus, theresonant peak value is 3 dB, or 1.4, and this peak occurs at w = 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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