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The Mathematic model of Heart beats

Abstract

In this paper we study the problems as follows:

When will the rhythm of heart beats approach to a steady state? Can we set up the mathematics
model with steady rhythm of heart beats? What kind of function will make the rhythm of the heart
beating tend to be stable?

The result of our study is as follows:

If the periodical function of the rhythm of the heart beats is x, , the sequence {x,}._, satisfies:

X = F (X X

Il
%
O

—_
=
~—~—
|
>
—
X
T
3
~

k—m? *k—m+1? Xk—m+2 1ey Xk—l) j

By CV function C(x)and APD function A(x), f(x)is decreasing function. For easy discusstion,

we set f (x)in different cases as follows:

1. linear function: the slope k satisfies—1<k <0

2. The derivative the function has a jump gap at x=X": the slopes k, = f'(x™") = lim f'(x),
k, = f'(xX7) = lim F'(x), satisfy 0<k, xk, <1.

3. smooth-curve function: The slope at the fixed point f'(x") e (-1,0).

Moreover, we have proved the following two results:

1. Ifthe function f (x)has a fixed point, namely x"( f(x")=x"), and satisfies —1< f'(x")<0,
then there exists a positive number &, and make f(x)> f™(x) forall xe (x*, X +5).
2. If f (x) x and & are defined as above, then we have the sequence is defined by

X, = f(x,), ne N will convergeto x" for all the initial value x, & (x",x"+5).

In fact, in our study, Lemma 4 is better than the assumption (A4S) in [1], by the following two
reasons : First, the assumption (A4S) in [1] is hard to check and is unnatural.

Second, under the assumption that (A4S) in [1] Lemma 3 is wrong, even if the sequence 1

Xy <Xy <Xg <oor < Xpp <o <X <oee < Xy g <o < Xg < Xy < X

satisfies 1, it does not imply that

6
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n—o0 —= N—>x©

limx,, limx,,.,

But in our study, from the condition < (X )< 0 , We obtain Lemma 4, so we can avoid the
assumption (A4S) in [1].

Finally, we obtain the following result.

Let FOI=FX%X) 15 T(X)is differentiable at X=X 'and —1< fx)<0 , then there exists

f(X+8),X +6
appositive number 9, which makes when “k-m Xc-mets Xemezr--+ Xa e( ( ) ) » the

sequence .} is defined as Xk:F(Xk*m’xk—m+l1xkfm+2""’Xk’l), {Xn}is converging to X
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