Appendix – Summarized Systems Analysis Theory as an Example
To aid the reader's understanding, we briefly introduce the process of solving for the self-regulating ability of a steam engine, a representative dynamic system, using the system analysis theory. 
• Basic principle: When the steam pressure P of a steam engine is constant, if P is not adjusted in inverse proportion to the speed, it will run away at the maximum speed V. To prevent this, a valve (governor) with the function of controlling the steam pressure in inverse proportion to the train speed is required, as shown by H(s) in Fig. 1(b). Consequently, as shown in Fig. 2(c), steam pressure p(t) and train speed v(t) intersect (and are inversely proportional). This is the basis for automatic adjustment (self-regulating functions). [Note: This self-regulating function can also be seen in ecosystems and markets. Predators and prey are inversely proportional to prevent an infinite increase, and supply and demand in the market control each other, preventing a sudden rise or drop]. In this case, the mechanism of the steam engine can be modeled as a dynamic system, as shown in Fig. 1(b).
• Mathematical process: It is difficult to solve a systematic problem, as shown in Fig. 1(b), in real-time using algebraic and differential equations. Engineers can use Laplace operators and computer programs to solve these problems. Therefore, in engineering, transfer function equation (A-1) is a dynamic system. If G(s) and H(s) are determined, they can be solved using a computer, which requires preliminary knowledge of system analysis theory.
                  (A-1)
where [s] is the Laplace operator. In this case, assuming that the parameter is F(s), and the input source is U(s), the output can be solved using Eq. (I-2).
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If U(s)=1/s is substituted into the basic function in Eq. (A-2), the original output function is identical to that in Eq. (A-3). Please refer to the literature for a detailed derivation of Eq. (A-3).
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• Verification: It is impossible to derive Eq. (A-3). This equation is a time-series function obtained using the Laplace transform. As it is a response to the basic function (unit function), it allows us to understand the external characteristics of numerous dynamic systems. Equation is a time-series function. Therefore, when the input changes, the output also changes. However, it searches endlessly for equilibrium (constant-speed operation), and is a time-series function that expresses this process.

