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Abstract :— In our other paper we study a certain control method for a discrete system described with
power functions, which varies explosively after vibration with low amplitude during several steps or
during several decades of step. In this paper we research relation with transient states and timing when
adding control inputs into these systems.
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I. INTRODUCTION
In this paper we treat the following discrete system (1) with power functions;
(k1) =a—x, (K)° +x, ()° +u k), a>0
x; (k+1) = %, (K)F, k=1,2,... Q)
%,(0) =%;(0)=0.
In our other paper we see that x; (k) and x; (k) of the system (1) vibrate during several steps, and that their

absolute values tend to infinity as k tending to infinity after vibration, for a >= 0.70386 and u (k) = 0 for all k on
a discrete system [1]. We also proposed a control method for the system (1) by technique for controlling chaos
[2] [3], and show stabilization of the system (1) added control inputs by numerical experiments.

In numerical experiments on [1], we add control inputs firstly at k = 3 and are adding for k>=3. In this
paper we show results of experiments for the system added firstly at each value of k.

Our control method is referred to controlling chaos. So we hope that our method is made use of control
for phenomena whose states are suddenly changed.

I1. STABILIZING INPUTS
In this section we explain the control input proposed in [1] simply.
Let the input u (k) = 0 for all k and a = 0.8 on the system (1). Then the fixed point of the system is
(m4,m5) = (0.715, 0.366). We set

A= 1), @)

We set by Amay and A the maximal eigen value of A and the minimal eigen value of A, respectively. Then
we have the next property of the system (1).

Fact 1. A control input
2 0 3 0
(5 ) (5 2|0

= 1.4305 (x, (k)? - 0.715"3 )-(x; (k)?-0.3658"3), ®3)
where K = - Agin [1 - Amax] = [a, % + (0,5 + D)N1/2) 1] =[1.4305  -1]

for A = (_2'11_ 1],
1 Q0

uk)=K

stabilizes the system (1)

For a = 0.705, we obtain a similar fact, setting (x,x;) = (0.650, 0.275).

www.iosrjen.org 41|Page



On Timing for Addition a Control Input into a Certain Discrete System

I1l. NUMERICAL EXPERIMENTS
We give numerical experiments by Microsoft Excel 2007. On each figure the abscissa means values of k and the
ordinate means values of = (k).

We see non controlled system (1), i.e., u (k) = 0 for all k, as a = 0.705 and as a = 0.8 on Fig. 1 and on
the Fig. 2, respectively.

Fig. 3 shows the system (1) added a control input (3) firstly at k = 1 (solid line), firstly at k = 30
(broken line) and firstly at k = 55 (dotted line), respectively, for a = 0.705. We are also adding a control input
during k>=1, k>=30, k>=55, respectively. For any first input time k on Fig. 3, a state variable x; (k) converges to
the same value. We also see that an interval from overshoot (or undershoot) to steady state is shortest for the
largest first input time k.

Fig. 4 shows the system (1) added a control input (3) firstly at k = 3 (solid line), firstly at k = 4 (broken
line) and firstly at k = 5 (dotted line), respectively, for a = 0.8. We are also adding a control input during k>=3,
k>=4, k>=5, respectively. For a small first input time k, a state variable x; (k) converges to a value different
from the limit for larger first input times k. We see that an interval from overshoot (or undershoot) to steady
state is shortest for the largest first input time k, similarly to the case for a = 0.705 on Fig. 3.
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Figure 1: The system (1) (a = 0.705) Figure 2: The system (1) (a =0.8)
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Figure 3: The stabilized system; k <= 55 (a = 0.705) Figure 4: The stabilized system; k <=5 (a =0.8)
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Figure 5: For a later input at k = 56 (a = 0.705) Figure 6: For a later input at k = 6 (a = 0.8)

Fig. 5 and Fig. 6 show the system (1) added a control input (3) firstly at k = 56 for a = 0.705, and firstly

at k = 6 for a = 0.8, respectively. We are also adding a control input during k>=56, k>=6 for a = 0.705, a = 0.8,
respectively. Comparing with Fig. 3, 4 and Fig. 5, 6, we know that only 1-difference of control started time
causes huge difference of conversion or divergence.

IV. CONCLUSION

We researched relation with transient states and timing when adding control inputs into a system with power
functions. We know that relation with overshoot (or undershoot) and steady state in our system is similar to
relation with them in linear systems theory. Existence of a control input stabilizing large amplitudes will be used
for control of complex systems, and so on.
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