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Abstract

Being one of the most commonly-used tools in describing the dynamic system, the delay diffe-
rential equation contains not only the current value of the signal but also the previous one.
However, it cannot be directly solved by writing anonymous functions with Matlab if the delay
differential equation is only one part of the complex system, and its input signal comes from the
previous module; therefore, the simulation strategy on the basis of the box diagram is the best
way to solve such problems. Based on the box diagram, Matlab Simulink is the ideal tool, which
helps build the delay differential equation model. By this way, we can solve the numerical solu-
tion of this equation.
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Figure 1. (a) The numerical solution of the delay differential equation (The initial condition is zero); (b) The numerical solu-
tion of the delay differential equation (The initial condition is non-zero)
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Figure 2. Commonly-used custom module groups
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Figure 3. The Various delay modules provided by continuous function groups
in Simulink
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Figure 4. Simulink Modeling of the delay differential equation
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Figure 5. Simulink Modeling with the delay differential equation
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Figure 6. The Simulated experimental result of the delay differential equation
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Figure 7. The Simulink model of the variable time delay differential equation
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Figure 8. The simulated experimental numerical solution of the variable time
delay differential equation
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