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Abstract

The aim of this paper to presented the estimation of some classes for some inequality dynamical system based on some
inequality formulation that will make important role in solvability of these types of dynamical system.

1. Introduction

The inequalities played important role in the development of all branches of mathematics, the successfully of
mathematical development availability of some kinds of inequalities and derivatives, differential equations have become a major

tool in analysis of the differential equations that occur in nature and applications fields.

Most of the differential inequalities developed by many literature such as [1], [3],[5],[8] which is provide explicit known bounds
on other equations and we have found wide sprouted types of inequalities have been mad a chive to develop various branches of
mathematics such as differential equations to application in science and engineering practice also used the inequality to

approximating various functions.

The applications of gronwall inequalities with nonlinear kernels of Lipschitz type to the problems of boundedness and convergence

to zero at infinity of the solutions of certain volterra integral equations. The all types of stability are also investigated in[ 1],[7].

Our aim to make a new approach to compute the estimators of the solutions of inequality dynamical system with different methods

that not explained before by using the approach of gronwall and generalization of gronwall inequalities in [1,3,5].

Lemma(1.1),[3]:

Let X, ﬂ,fl and N be nonnegative constants and 1L [(I,(I + h] — [U,Oﬂ) be continuous if
0=<=u(t) < f:[bu[s) +alds a<t<a+hthno<u(t) <ahe’® a<t<a+h
Lemam(1.2), [ 3]:

Let {I,ﬁ are any constants and € be nonnegative constants and H,f: [ﬂ,ﬁ] — [0,00] be nonnegative

continuous if ~ w(t) < ¢+ f: f(slu(s)ds,a=t=<p.
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t
Then u(t) < cela’®ds g<t<p
Lemma (1.3), [ 8]:
If U(t) and () are real valued continuous functions on [@, b], @ () is non-decreasing, and S(t) = 0 is
integrable on [@, b] with

u(®) = a(t) + [ B(s)u(s)ds, a<t<b.

t
Then u(t) < a(t)elaf®ds  a<t<b
Lemma (1.4),[6]:

Let U satisfies the inequality ' (t) =< B (t)u(t), and bounded

Then u(t) = u(a)el a8Eads
Lemma (1.5), [1]:

Let w(s),u(s) = 0 and u(t) < w(t) + f:ﬂ v(s)u(s)ds.

" t
Then u(t) = w(t) + J, p(s)w(s)eks v gg
o
Lemma (1.6), [4]:
If U satisfies the differential inequality

HI(?:) = f(u(t],t], and y a solution of }’I(E] = fﬂ}’(ﬂ,tj under the boundary H(fg) = }’(tul for
all t <ty u(t) = y(t).

Lemma(1.7),[7]:
Let V() tp =t =1,+a npiecewise continuous , u(t) and u'(t) continuous on some interval . If

u'(®) = v@u(t) ten u(t) u(t,:.]effz v(x)dx.

43



Journal of Iragi Al-Khwarizmi Society (JIKhS)  Volume:3 Issue: Special 2019  pages: 42-47

Remark(1.8),[ 1]

Let U(t) @ <t < b, beareal-valued function and suppose that U’ (t) < Ku(t) where K is a constant then

u(t) < u(a)e* 2 g <t <b,

2. Main results:

The following results are presented in details to compute the estimators of the solutions of some types for dynamical systems with

suitable spaces and conditions.

Theorem(2.1):
Let x(.) € Cla,a+ h] and x'(t) = Ax(t) + b, where b € R™*1 , A ER™™ ae semipositive
matrices and X (£) € R™ , @ aconstantand 0 = x(t) < x(a) + I:[AX(Sj + blds. Then

0 < x(t) < hbe™.

Proof:
Suppose that x(t) = (z — z(a])TeA{t‘“] (1)
suchthat MAXZ = maximum Z at L = £, thus
0 = (maxz” — z(a))e4t1=9 < f:l [A (maxz(s) — z[a])re‘i{s‘“] + b] ds

< (maxz — z(a])Tf:lﬂ eAls-—alge 4 f;i bds

= [(maxz — z(a])r(eﬂ{*f“] — 1)] + b(t; — a).
Then
(max z — z(a))e?* ™~ < (max z — z(a) ) e+~ — (maxz — z(a)) + b(ty — a) , therefore
(maxz — z(a]) < b(t, —a) < bh , hence
From ( 1), we get

x(t) = (maxz — z(a))e“" < bhe*" Therefore x(£) < bhe*”,
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Theorem (2.2):

Let x(t) € C[[a,b],RE) and x'(t) < A(D)x(t), x(a) =0

where  A(T) is semipositive continuous matrices, then X () < x[a)ef;“l{’]ds, s €] =[a,b].
Proof:
pefine z(a) = x(a), x(t) = z(t)
and z'(0) = A(x(@) = A()z(1), te] 0
_ [T a(s)ds

multiply (2) by € , We get

t : .
2 (0)e a4 _ g(1)z(0)e Jad)ds = %[ZEEJE(_ faﬂ{s]ds)] <0
we obtain from ( 2 )

2 [z0el- =40 w)] <o 0
Integrating of (3) from @ TO T | we get

z(t)e” Jaalds _ z(a) = 0 ,since (@) = x(a@) , we get

z(t)e” Jaa)ds _ x(a) < 0, which implies that

z(t)e” aatas o x(a) hence  z(t) < x(ajef;‘q{ﬂds
o, since (£) < 2(2) < x(a)ela4®s

t
Then x(t) < x(a)elad)ds.
Theorem (2.3 ):

Let Xx(t) € C([a,bl,R;) and fand G € C([a,b]l,Ry)
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x'(t) = G(D)AMx(t), t,t €] =]a,b]
x(a) = f(¢) € C([a,b],Rg)

Then I(f] = f(f] + G(Tj f;‘q(sjf(Sj efsrA{JjG{deJ ds.

Define a function Z(t) by z(t) = f:ﬂ(s]x(s)dS.Thus z(a) =0

x(8) < f(£) + G(0) [, A(s)x(s)ds

Therefore x(t) < f(t)+ G(r)z(t) (4)
so, z' (t) = A()x(t) = A(D)f(t) + A(DG(D)z(t) )
t
Multiply inequality equation (5) by &€ fﬂ‘q{ajs{g]dg , we have that

d _ft it
” [E'{:EJE' faﬂ{a]G{G]da] < A(t]f{t]e I, Ale)G(o)do )
set L = 8 ininequality equation (6), and integrated with respectto S from @ to T , we obtain,

£ 5
z(t)e” I, ale)G(o)do = f: A()f(s)e” faﬂ{ojﬂ{a]dads

£ E
2(t) < elaalelG(e)do f;ﬂ(s]f@]e— [a4@)6(@)do 4 )

Eacorer
Efjﬂ':o’j{;':a:] da+g-|; Al eimda

f:xq(S)f(S)E_ faSA{J]G{JJdJ dS

t
from (4), we get X(t) < f(t) + G(1) f:A(sjf(s)efs A(0)G(0)do g
Theorem (2.4):

Let x(t) € C([a, b],R) and A(t — 5) be a continuous semi positive matrixon A: @ <§ <t < b,

t
(1) = At — )x(0),  x(a) = ¢ Then x(t) < ¢ a5
Proof
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Fix T suchthat @ =T < b then a =t =T ,thusx(t)=c+ f:A(T— s)x(s)ds

Now, let Z(t) = ¢ + f;A(T —s)x(s)ds, z(a) =c
x(t)<z(t), for a=t=T
zZ'(t) = A(T — s)x(t)
< A(T —5)z(t), for ast=<T @)
set L =8 in(1),and integrating with respectto & from & to T , we get

T
2(T) < ¢ ela 4T—5)ds @

since T is arbitrary then from (8 ) and X (t) < z(t)
[7 (T -s)ds
x(T) = z(T) < cela?—s

t
Hence, x(t)=c eladlt=slds g < =T

3. Conclusion

The estimators of some types of dynamical systems have been specified in some technical of inequality mathematical for integral

and differential inequality that needed in studied the boundedness and stability of the trajectory of dynamical system.
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