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Abstract:

In this final part, we report the consubstantiate model and investigate the Solutional behaviour, stability
analysis and asymptotic stability. For details, reader is kindly referred to part one. Philosophy merges
with ontology, ontology merges with univocity of being, analogy has always a theological vision, not a
philosophical vision, and one becomes adapted to the forms of singular consciousness, self and world.
The univocity of being does not mean that there is one and the same being; on the contrary, beings are
multiple and different they are always produced by disjunctive synthesis; and they themselves are
disintegrated and disjoint and divergent; membra disjuncta.like gravity. Like electromagnetism; the
constancy of gravity does not mean there does not exist total gravity, the universal theory depends upon
certain parameters and it is disjoint; conservations of energy and momentum is one; but they hold good
for each and every disjoint system; so there can be classification of systems based on various parametric
representationalitiesof the theory itself. This is very important. Like one consciousness, it is necessary to
understand that the individual consciousness exists, so does the collective consciousness and so doth the
evolution too. These are the aspects which are to be borne in my mind in unmistakable terms .The
univocity of being signifies that being is a voice that is said and it is said in one and the same
"consciousness”. Everything about which consciousness is spoken about. Being is the same for
everything for which it is said like gravity, it occurs therefore as a unique event for everything. For
everything for which it happens, eventum tantum, it is the ultimate form for all of the forms; and all these
forms are disjointed. It brings about resonance and ramification of its disjunction; the univocity of being
merges with the positive use of the disjunctive synthesis, and this is the highest affirmation of its
univocity, highest affirmation of a Theory be it GTR or QFT. Like gravity; it is the eternal resurrection or
a return itself, the affirmation of all chance in a single moment, the unique cast for all throws; a simple
rejoinder for Einstein’s god does not play dice; one being, one consciousness, for all forms and all times.
A single instance for all that exists, a single phantom for all the living single voice for every hum of
voices, or a single silence for all the silences; a single vacuum for all the vacuumes; consciousness should
not be said without occuring; if consciousness is one unique event in which all the events communicate
with each other. Univocity refers both to what occurs to what it is said, the attributable to all states of
bodies and states of affairs and the expressible of every proposition. So univocity of consciousness means
the identity of the noematic attribute and that which is expressed linguistically and sensefullly. Univocity
means that it does not allow consciousness to be subsisting in a quasi state and but expresses in all
pervading reality; Despite philosophical overtones, the point we had to make is clear. There doth exist
different systems for which universal laws are applied and they can be classified. And there are situations
and conditions under which the law itself breaks; this is the case for dissipations or detritions coefficient
in the model.

Introduction:
We incorporate the following forces:
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1. Electro Magnetic Force (EMF)
2. Gravity

3. Strong Nuclear Force
4. Weak Nuclear Force

Notation :

Electromagnetism And Gravity:

G, : Category One Of gravity

G4 : Category Two Of Gravity

G5 : Category Three Of Gravity

T,5 : Category One Of Electromagnetism

T,4 : Category Two Of Electromagnetism

T,s :Category Three Of Electromagnetism

Strong Nuclear Force And Weak Nuclear Force

G, : Category One Of Weak Nuclear Force

G, : Category Two Of Weak Nuclear Force

G,g : Category Three Of Weak Nuclear Force

T, : Category One Of Strong Nuclear Force

T, : Category Two Of Strong Nuclear Force

T,q : Category Three Of Strong Nuclear Force

(a13)@, (a10)D, (a15)®, (b1)™, (b1)®, (b15)® (a16)@, (a17)?@, (a14)?
(b16)@, (b17)®, (by5)@: are Accentuation coefficients

(a1)®, (1)@, (@15)@, (b13)D, (b1) @, (b15)®, (a16) P, (a1)®, (a16)?,
(b;6)@, (b;)®, (bg)@ are Dissipation coefficients

Governing Equations: Of The System Electromagnetic Force And Gravitational Force:

The differential system of this model is now

—d ! "
223 = (a13) MGy — [(a13)(1) + (a}) D (T, £)]G13
dG , .

d? = (a14)(1)613 - [(a14)(1) + (a14)(1) (T4, t)]Gl4
dG , .

d;s = (015)VGyy — [(als)(l) + (ais) (T, t)]G15
dr , .,

L = (by3) DTy = (1) D = (B DG, D] T
—d ! n

;? = (b14)(1)T13 - [(b14)(1) - (b14)(1) (@, t)]T14

darT; , "
d_is = (b15) VT — [(b15)™ = (b15) (G, )] T1s
+(a3)®P(T,,,t) = First augmentation factor
—(bj5)V(G,t) = First detritions factor

Governing Equations: System: Strong Nuclear Force And Weak Nuclear Force:
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The differential system of this model is now

dG ’ "

1 (‘116)( )G17 [(a16)(2) + (a16)(2)(T17' t)]Glé
dG ! n

Y (‘117)( )616 [(a17)(2) + (a17)(2)(T17, t)]G17
dG ! rn

18 = (a,5) PGy — [(aw)(z) + (as) @ (Ty7, t)]618
darT; ’ "

16 = (bye) DTy, — [(b16)(2) — (b1s (2)((619)’ t)]T16
dT17

= (b1))PTi6 — [(b1)® — (b)) P ((G1o), 8)]T1

d
28 — (byg) DTy — [(b1e)® = (be) P ((G10), )] Tie
+(a1’6)(2)(T17, t) = First augmentation factor
—(b1s)P((G1e),t) = First detritions factor
Electro Magnetic Force-Gravity-Strong Nuclear Force-Weak Nuclear Force-

The Final Governing Equations

dGl3

= (013)D 614 — [ (a1x) V[ + (@)D (T, ][ +(aie) #2 (117, )] | G5

dGM

= (01) V615 — (@) D[+ @)D (110, O] +(@1) 2D (117, D] | 614

ac ’ " "
715 = (‘115)(1)614 - [(als)(1)|+(a15)(1)(7'14: t)H+(a18)(2'2)(T17, t)” Gis

leere‘ (@)D (Tyy, t) |,| (@)D (Tyy, ) l , | (@)D (Tyy, t)‘ are first augmentation coefficients for
category 1,2 and 3

| +(a£’6)(2'2) (Ty7,
for category 1, 2 and 3

t) | are second augmentation coefficients

T = (1) DTy — | (i) V| = (b1 D6, )|+ (b16) P (Gro, O] | Tis

T8 = (1) DTy — [V = (1D G, )|+ 1) 2P (610, D)] | Tus

dTls = (bys)MTyy — [(b15)(1)’_(b 5P, t)‘|+(b 5) 2 (Gyo, t)HT15

Where‘ -
category 1,2 and 3
| +(b19) %2 (61,
for category 1, 2 and 3

—(b;s)D(G, t) | are first detrition coefficients for

1) %2 (Gyo,

1)@ (G, 1) |are second augmentation coefficients

d616

= (016) 261, — [(@1e) D[+ (@) P (117, O] [+(@13) D Ty, )] | 616
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dG ’ " 1

az7 = (017)P Gy — [(a17)(2)|+(a17)(2)(T17, t)H"‘(aM)(l'l)(Tu‘ t)” Gy7
dG 1 " 1

dig = (‘118)(2)617 - [(aIS)(2)|+(a18)(2)(T17v t)H"‘(%s)(l‘l)(TM, t)” Gy

Wbere‘ +(a}) P (Ty, 1) | , | +(a},) P (Ty5, 1) | , | +(a}) P (T, 1) | are first augmentation coefficients
for category 1, 2 and 3

‘+(a1’3)(1’1) (Ty4 t) |, | +(a)) PV (T, )|, [ +(als) PV (Tyy, ) ‘ are second detrition coefficients for

category 1,2 and 3

7

Tie = (by) DTy — [(b16) P = bie) P (G19,O) ||~ (b5) (G, )] | Ty

dTy7 _

12 = (b)) PTy6 — |01 P~ b1 P (G190, O |- (1) VG, D] | T,

Tt = (byg) DTy — [(bie) P~ i) P (619, O) ||~ (b15) VG, )] | T

Where|—(b1)® (Gyo,t)
category 1,2 and 3
ROD R

category 1,2 and 3
Where we suppose

—(b))P(Gyo,t) |, |—(b1”8 @ (G0, t)‘ are first detrition coefficients for

7

~(bi) V(6,0

7 7

—(bj5)EV(G, t) ‘ are second detrition coefficients for

A @D, @)@, @H®, B:)@, bH®, (bH® > o,
i,j =13,14,15
(B) The functions (a/")®, (b;")® are positive continuous increasing and bounded.
Definition of (p)®, (,)™®:
(@)D (Tyq, ) < ()@ < (Ay3)®
BHDPG, O < @)D < BP® < (By3)D
©  limpy, o (@)® (T, ) = ()@
limg_,,, (B})® (G, £) = ()@
Definition of (A3 )™®, (By3)® :

Where | (A13)D, (B3)D, (p)D, (1r)® ‘ are positive constants

and |i =13,14,15

They satisfy Lipschitz condition:

(@) (Ta,8) = (@) V(1 O] < (Rya YD |Tyy — Tyle ()Pt
(PG, 0 = BHPG, O < (Ras )DIIG = 67| |e~(Fa) e
With the Lipschitz condition, we place a restriction on the behavior of functions
(@D (T, t) and(a )P (Tya,t) . (T4, t) and (T4, t) are points belonging to the interval
[k )®, (My5)®D] . 1t is to be noted that (a]") M (Ty,, t) is uniformly continuous. In the eventuality of

the fact, that if ( #,5 )™ = 1 then the function (a;")¥(Ty,,t) , the first augmentation coefficient would
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be absolutely continuous.
Definition of (M5 )™, (ky3)® :
(D) (My3)D, (ky3)D, are positive constants

@® ™
(My3)D 7 (#y3)D

Definition of ( B3 )™, (0,3 )M :

(E) There exists two constants ( 2,3 )™ and ( Q;5 )™ which together with ( M3 )P, (ky3)®

,(A13)Pand (By3 )P and the constants (a;)®, (a))®, (b)), (bHD, (p)DP, )D,i = 13,14,15,

satisfy the inequalities

1 , o ~ ~
(ha)® [(@)® +@)® + (A13)D + (Pi3)® (ki3)P] < 1
1

Gl GO+ GO+ (Bi)® + (Qra)® (Fay)V] <1

Where we suppose
(@), @), @"H®, )P, (13)P, (bH® >0, ij=1617,18
(G)  The functions (a;)@, (b{")® are positive continuous increasing and bounded.
Definition of (p))@, (r;)@:
(@)D, 0) < @)@ < (Ays)”
BHPG D < ()P < BHP < (Brs)?
(H) limTZ_,oo(alf')(z) (Ty7,t) = (pi)(z)
limg_,o (b;)® ((Gyo),t) = (r)®
Definition of (A6 )®, (B16)® :

Where | (A16)P, (B1g)®, ()P, ()@ lare positive constants and [i = 16,17,18

They satisfy Lipschitz condition:

(@YD (Tl ) = (@)D (Tyy, )] < (ki )P|Tyy — Tiyle~(M1e) Dt

()P ((Gro)',6) = ()P ((616), )] < (Rag )PII(G19) = (Gro)'|le™Fre )
With the Lipschitz condition, we place a restriction on the behavior of functions (a;")® (T}, t)
and(a;)@(Ty7,t) . (T{,,t) and (T, t) are points belonging to the interval [( k16 )@, (My6)@] . Itis
to be noted that (a;")® (T, t) is uniformly continuous. In the eventuality of the fact, that if ( M,4)® =
1 then the function (a})®(T;,,t) , the SECOND augmentation coefficient would be absolutely
continuous.

Definition of ( My )@, (k1)@ :
) (M) @, (ki16)®, are positive constants

@® @
(M16)® 7 (M16)@
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Definition of ( P;3)®, (Q3)@ :
There exists two constants ( P4 )® and ( 0,4 )® which together
with (M;6)®, (ki1)P, (A15)Pand (By¢)® and the constants
@)@, (@), 1)@, D@, D@, ()H@,i=161718,

satisfy the inequalities

1 , _ _ A
@l @2+ @@+ (R + ()@ (kie)@] < 1

Gml G)P+ @GP+ (Bi)® + (Q6)® (kig)@] <1

Theorem 1: if the conditions IN THE FOREGOING above are fulfilled, there exists a solution satisfying

the conditions
Definition of G;(0),T;(0) :

GO < (Pys) VeVt [7G(0) = 67 > 0]

Ti(t) < (Qr3)Pe™a)Pt - IT(0) =T2 >0

if the conditions IN THE FOREGOING above are fulfilled, there exists a solution satisfying the

conditions

Definition of G;(0),T;(0)

Gi(t) < (Pe) PPt | G,(0) =60 >0

T() < (Q16) PP T,(0) =T >0

PROOF:

Consider operator A™) defined on the space of sextuples of continuous functions G;, T;: R, — R,
which satisfy

Gi(0) = Gio , Ti(0) = TiO , Gio = (ﬁls )(1) :Tio = (Qn )(1):

0= Gi(t) = G < (Prg )M

0 < Ty() = TP < (Qas ) Vel M)t

By

Gi3(t) = G5 + fot [(a13)(1)614(5(13)) - ((a13)(1) + a1’3)(1)(T14(S(13)),5(13))) 613(5(13))] ds(13)

Gra(t) =GPy + f; [(a14)(1)613 (saz) — ((ah)(l) + (ai)® (T1a(s19), 5(13))) 614(5(13))] ds(13)
Gys(t) = Gis + fot [(als)(l)GM(S(B)) - ((ais)(l) + (airs)(l)(TM(S(ls))’5(13))) G15(5(13))] dsq3)
Tis(®) =T + [(bls)(l)TM(s(ls)) - ((b{3)(1) — (1)P(6(sa3), 5(13))) T13(5(13))] ds(3)
Toa(®) = TS + [} [ (01) P Tis(sa9) = (1) = G P(6(509)50)) Tua(san)| dsas)

)

T15(0 = T105 + fot [(bis)(l)Tm(s(w}) - ((bis)(l) - (b{%)(l)(6(5(13)),5(13)) T15(5(13))] d5(13)

Where s(;3) is the integrand that is integrated over an interval (0, t)
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Consider operator A®@) defined on the space of sextuples of continuous functions G;, T;: R, — R,
which satisfy

G;(0) = Gio , T;(0) = Tio ’ Gio < (p16 )(2) vTiO < (Qle )(2):
0 < Gi(£) = G < (Prg ) Pe(Mie)

0 < Ty(t) — T < (Q6 ) Pe Mo P
By

Gi6(t) = Gig + fot [(a16)(2)617(5(16)) - ((a;G)(Z) + ai’s)(z)(Tn(S(m)),5(16))) 616(5(16))] ds(1e)
G17(t) = G; + fot [(a17)(2)616(5(16)) - ((a17)(2) + (aill,7)(2)(T17(S(16))!5(17))) 617(5(16))] dS(16)

6718(t) = Gfs + fot [(a18)(2)617(s(16)) - ((ais)(z) + (airs)(z) (T17(S(16)): 5(16))) Gig (5(16))] ds(1)

T1e(t) = T106 + fot [(bIG)(Z)T17(S(16)) - ((bie)(z) — (b1 (2)(0(5(16)): 5(16))) T16(5(16))] ds(16)
Ty, (t) =T + fot [(b17)(2)T16 (5(16)) - ((b{7)(2) - (b{’7)(2)(6(5(16))x5(16))) T17(5(15))] ds(1e)

= t l; "
Tig() = Tis + | [(bIS)(Z)TN(S(lG)) - ((bls)(z) - (b18)(2)(6(5(16))'5(16))) T18(5(16))] ds(16)
Where s, is the integrand that is integrated over an interval (0, t)

€)] The operator A™ maps the space of functions satisfying CONCATENATED EQUATIONS
into itself .Indeed it is obvious that

t =~ V.- )@
G13(6) < 6% + f [(@i)® (62+( Py YDe 107509 dsiyy) =
(@1)P(P13)D (1,5 )®
(1 + (a13)(1)t)G{)4 + W(G(M”‘) t_ 1)
From which it follows that
_ (P13 YD+69,

e (D) (a13)® ~ ( 0 ) ~
(Gy3(t) = GPy)e~(Ma)t < #3)(1) [(( Ps)® +GYy)e Gi4 + (P3)®

(G?) is as defined in the statement of theorem 1

Analogous inequalities hold also for Gy, ,Gys, Ty3, T14, Tis

(b) The operator A) maps the space of functions satisfying GLOBAL EQUATIONS into itself
.Indeed it is obvious that

t 5 )2
G16(t) < 6 + [} [(01)® (6 +( Prg )@ M10)P500)] ds(y) =
(@16)P(P16)P [ (f1,6)@
(1 + (@) @)GY, + B (e — 1)
From which it follows that

(P16)P+69,

i ol (- ).
(Gys(t) — GP)e~ (M)t < LU 1 (B Y@ 1 G2))e %)+ (P )<2>l

(My16)®

Analogous inequalities hold also for Gy;, G, Ti6, T17, T1s

@ _wp®

()@ (gD 1 and to choose

It is now sufficient to take
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(P3)® and (Q,3 )™ large to have
(P13)D+67

( i)(l) ~ ~ _< 0 ) ~
- (Pi)® + ((Py3) P +G)e K < (P3)®

(M13)@

[ _( (Q13 )(1)+T?>
((Q13)® + Tjo)e g +(0:3)P] < (013)®

ChN
(M13)®

In order that the operator A™ transforms the space of sextuples of functions G; , T; satisfying GLOBAL
EQUATIONS into itself

The operator A™ is a contraction with respect to the metric

d ((G(n,T(n), (G(z),T(Z))) =

sup{max | (t) - Gi(z)(t)|e‘(’q13)(1)t,max T (@) - 1,? (t)|e‘("7’13)(1)t}
i teER+ teER4

Indeed if we denote
Definition of G,T: (G, T) =AM(G,T)
It results
< < (@ Ty ) D
|Gl(;) _ Gi(2)| < fot(a13)(1) |Gl(i) _ GS)|3 (M13) 5(13)e(M13)(1 S(13) dS(13) +
(@i P]62) — 62 e~ Psamg- o Vs
(‘11'3)(1)(T1(i)' 5(13))|G1(;) - GS)|e_(ﬂ“)(l)s(“)e(ﬂ“)(l)s(“) +
2 1 ’ 2 —(My )V D

Gl(s)l(a%)(l)(Tl(zL)'5(13)) _ (a1’3)(1)(T1(4),s(13))| e~ (M13)*75(13) p (M13) 5(13)}(15(13)
Where s(;3y represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|6 — G(z)|e—m13)<1>t <

Ao (@)@ + @)@ + (A + (Pi) P (Ran)V)d (60,705 6@,7@))

And analogous inequalities for G; and T;. Taking into account the hypothesis (34,35,36) the result
follows

Remark 1: The fact that we supposed (a}3)® and (bi%)™® depending also on t can be considered as not
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition
necessary to prove the uniqueness of the solution bounded by (P,3)®e ™19Vt gnd (Q,5) Ve (M) Ve
respectively of R,.

If instead of proving the existence of the solution on R, we have to prove it only on a compact then it
suffices to consider that (a})™ and (b;")(*), i = 13,14,15 depend only on T,, and respectively on

G (and not on t) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not existany t where G; (t) = 0and T; (t) =0
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From 19 to 24 it results

G, (t) = Gioe[_ I (@) ®=@HYD(Tra(saz)sam)dsas)| >0

T, (0) = TPeC®DY) > 0 fort>0

Definition of ((’1\7113)(1))1. ((’1\7[13)(1))2 and ((Wl3)(1))3 :

Remark 3: if G;5 is bounded, the same property have also G4, and G5 . indeed if

Gi3 < (My3)@ it follows d:% < ((My3)®), — (1) Gy, and by integrating

Gig < ((/M13)(1))2 = Gy + 2(a14)(1)((/1\7[13)(1))1/(%4)(1)

In the same way , one can obtain

Gis < ((7‘713)(1))3 = Gl + 2(‘115)(1)((’M13)(1))2/(‘1£5)(1)

If Gy, or G5 is bounded, the same property follows for G,5, G,s and Gy5, G4 respectively.

Remark 4: If G5 is bounded, from below, the same property holds for G,, and G,s . The proof is

analogous with the preceding one. An analogous property is true if G, is bounded from below.

Remark 5: If T;; is bounded from below and lim,_,., ((b;)® (G(t),t)) = (b;,)® then T,, — oo.
Definition of (m)™ and ¢, :

Indeed let t; be sothat fort > t;

(b12)® = (BHYP (G (D), 1) < &1, Ty3 (1) > (M)®

Then 2% > (a,,)® (m)® — &, Ty, which leads to

@ @)
Ty = (M) (1 —e1t) + T e %1t If we take t such that e~1t = % it results
1
@ @ i . ,
Tis = (w) t= logsi By taking now ¢&; sufficiently small one sees that T;, is unbounded.
1

The same property holds for Ty5 if lim,_,. (b}5)® (G(t),t) = (bj5) ™
We now state a more precise theorem about the behaviors at infinity of the solutions OF THE GLOBAL
SYSTEM

@® @
(M16)® 7 (1116)@

(P )@ and (Q14)® large to have

It is now sufficient to take < 1 and to choose

[ <(1315 )(2)+G?>
(a.)(Z) - N -\ R
(]qlle)(z) (Pm)m + (( Pig )(2) + Gjo)e 6j < (P, )(2)
[ (Q16 )(2)+T?
G2 | (0, )@ 4+ T9 _( T} ) L) L)
(10)@ (( Q16 ) + T; )e J + (0Q46) <(0i)

In order that the operator A transforms the space of sextuples of functions G; , T; satisfying GLOBAL
EQUATIONS into itself

The operator A is a contraction with respect to the metric

4 (@)D, T)D), ((G19), (1)) =
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sup{max |¢™V(t) - Gi(z)(t)|e‘(M16)(2)t,max T (@) - 1,? (t)|e_("716)(2)t}
i teR+ teER4

Indeed if we denote
DEfinItion Of G;’g, 7:;; . ( q;, 7:;-/9 ) = CA(Z)(Glg, T19)
It results
|G’1(é) _ G'L(Z)| < fot(a16)(2) |G]F%) _ G]F;)|e_(’M15)(Z)S(16)e(/Mlé)(Z)S(le‘) ds(16) +
[ (@) @[6P — 62 e~ st (M0 P50 1
(1)@ SN E))

@O 50|65 ~ 6 e Moo o 4

2 " 1 17 2 —(M (2) M (2)
G1(5)|(a16 @) (T1(7)'S(16)) _ (a16)(2) (T1(7)'S(16))| e~ (M16)*75(16) o (M16) 5(16)}d5(16)
Where s(1¢) represents integrand that is integrated over the interval [0, t]
From the hypotheses it follows

|69 = (G1) @ e PPt <

5 (@@ + @@ + (A10P + (PP (ki) @) (((G:0) D, (T19) D (619)P, (1))

And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (a}s)® and (b}%)® depending also on t can be considered as not
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition
necessary to prove the uniqueness of the solution bounded by (P;¢)@e™10®t and (Q,)@eMie) @t
respectively of R,.

If instead of proving the existence of the solution on R, we have to prove it only on a compact then it
suffices to consider that (a,)® and (b;")®,i = 16,17,18 depend only on T;, and respectively on
(G19)(and not on t) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not existany t where G; (t) = 0and T; (t) =0

From 19 to 24 it results

G; ® = G?e[_ fot{(a{)(z)—(aL{’)(2)(T17(5(16))'5(16))}‘15(16)] >0

T, () > TeDPY > 0 fort> 0

Definition of ((M;6)®),, ((My6)®), and ((M;6)®), :

Remark 3: if G;¢ is bounded, the same property have also G;; and G;g . indeed if

Gy < (My)@ it follows % < (My6)®), = (a1,)® Gy and by integrating

Gy = ((m16)(2))2 = Giy + 2(“17)(2)((/1\7[16)(2))1/(‘117)(2)

In the same way , one can obtain

Gig < ((ﬁlﬁ)(Z))3 = G(1)8 + 2(als)(2)((ﬁ16)(2))2/(a18)(2)

If Gy, or G5 is bounded, the same property follows for G4, G5 and G4, G4, respectively.

Remark 4: If G;¢ is bounded, from below, the same property holds for G, and G;5 . The proof is

analogous with the preceding one. An analogous property is true if G;, is bounded from below.
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Remark 5: If T, is bounded from below and lim,_,. ((h/")® ((G19) (1), 1)) = (bj,)® then T,, — oo.
Definition of (m)® and ¢, :

Indeed let t, be so that fort > t,

(b17)® = (/NP (G19)(D), 1) < &3, Ty (1) > (M)

Then S22 > (a;,)@ (m)® — e, T,, which leads to
@ ()@
T, = (M) (1 —e 2% + T e %2 If we take t such that ezt = % it results
2
(2) (2) . .. .
Ty = (w) t= logs3 By taking now ¢, sufficiently small one sees that T, is unbounded.
2

The same property holds for Tyg if lim,_, (b15)® ((G19) (), t) = (big)®

We now state a more precise theorem about the behaviors at infinity of the solutions
Behavior of the solutions OF THE GLOBAL SYSTEM:

Theorem 2: If we denote and define

Definition of (0,)®, (6,)®, (1))®, (t,)V :
(a) )P, (6,)P, ()W, (7,)®  four constants satisfying
_(Uz)(l) = —(a13)(1) + (a14)(1) - (a1’3)(1) (Tys,t) + (ai"})(l)(TM, t) < _(01)(1)

—(@)® < =(b13)® + (b1)® = (b)) (G,£) = (b1)P(G, 1) < = (2P
Definition of (v))®, (v)™, (u)®, (u)®,v®,u®:

(b) By (v,))® >0, (v,)™ < 0 and respectively (1) > 0, (u,)™® < 0 the roots of the
equations (a,5) P (v®)” + (a)Dv® — (a;)® = 0and (by,)® (u®)” + (1) Pu® — (by)® =
0

Definition of (7)™, (7)™, (@)™, (@)™ :

By (7)™ >0, (#,)™ < 0and respectively (@)™ >0, (i1,)™ < 0 the roots of the equations
(a14)(1)(v(1))2 + (0‘2)(1)1/(1) — (a13)(1) =0 and (b14)(1)(u(1))2 + (TZ)(l)u(l) — (b13)(1) =0
Definition of (m,)®, (my)®, (u)®, (u)®, (v))™® :-
©) If we define (my)®, (m)®, ()@, ()@ by

(m)™ = ()™, (m)® = ()@, if ()™ < ()™
(m)® = ()@, (m)® = @)D, if v)® < W)™ < (@)D,

0
and [(vy)® = %
14

(m)® = ()W, (m)® = W)@, if F)® < (W)™
and analogously
(1) = )W, ()™ = )@, if ()™ < (u)™
()™ = )@, ()™ = @)W, if W)™ < ()™ < @Y™,

0
and | (uy)® = %
14
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()™ = @)D, (u)® = )@, if @)D < (ue)™ where (u)®, (11,)®
are defined respectively
Then the solution of GLOBAL CONCATENATED EQUATIONS satisfies the inequalities
6e(EDD -0V < G (1) < 6heDDt
where (p;)® is defined

W _ ()@ @
WGB eV -1 < G, (1) S @ (1) GPze®

(a15) D6y YD _(py)®D _(s,)® 0 —(s)®
((m1)<1>((sl)&)—(m:)g“)—(sz)(l)) [e(( D e t] + e < Gus(0) <

(a15) V605 ()Wt —(@,) Dt 0 ,—(ale) Dt
(G D-(@gy [ T €T Grse e

TSe ™t < 7, (1) < TG e+ @)t |

@ ® @
o )(1)T13 e(®RD f<T (t)< (1)T1° e (RDW+(r1) D)t

(b15) DTy (R)Wt —(bhe) D¢ 0 -l Wt
D (R)D (b)) [0 — @i 4 Te Ci0™ < Tyg(1) <

(015) D1 [((R1)<1)+(r13)(“)t_ —(Rz)<1>t] 0 p-(R) Mt
G D((R)D+(rm) D+ (R D) [ € +Tise

Definition of (5,)W, (5,)®, (R)W, (R,) M-

Where (S,)® = (a;3)® ()™ — (aj)®
(52)(1) = (a15)(1) - (P15)(1)
(Rl)(l) = (b13)(1) (.“2)(1) - (bia)(l)
(R)™ = (bjs)® — (115)®
Behavior of the solutions of GLOBAL EQUATIONS
If we denote and define
Definition of (6,)®, (6,)@, (1)@, (1)@ :
(d) 6,)?,(6,)@, (1)@, (1,)® four constants satisfying
—(02)® < —(a16)® + (a17)® ~ (ais) @ (Ty7, 8) + (ai7) @ (Ty7,8) < —(0) P

—(12 )(2) < (blé)(Z) + (b17)(2) — (b1 )(2)((619) t) — (bs; )(2)((619)» t) < _(Tl)(Z)

Definition of (v;)®, (v,)®, (1)@, (u,)@ :

By (v;)® >0, (v,)® < 0 and respectively (u;)® > 0, (u,)® < 0 the roots
(e) of the equations (1117)(2)(1/(2))2 + (0)Pv® — (a,)@ =0

and (b1)@u®)” + (1) Pu® — (by)® = 0and

Definition of (v,)@,, (7,)®, ()@, (i1,)® :

By (1))@ > 0, (v,)® < 0 and respectively (i1;)® > 0, (i1,)® < 0 the

roots of the equations (a,,)® (v(z))2 + (6)Pv® — (,)P =0
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and (b17)(2)(u(2))2 + (1) Pu® — (b, )@ =0
Definition of (m,)®, (m,)®, (1)@, (ux)@ :-

(f) If we define (m)@ , (my)@, (1)@, ()@ by
()@ = ()@, ()@ = ()@, if ()@ < (v)®

(my)® = ()@, (M@ = NP ,if 1)? < (V)? < ()P,

and [(vy)® = %
17

(m)® = ()@, (m)® = ()@, if TP < (v)®
and analogously
(1)@ = W)@, (u)® = W)@, if ()@ < (uy)®
12)® = W)@, ()@ = @)?,if W)@ < (u)® < (@)@,

and |(ug)® = %
17

(1)@ = W)@, W)@ = (W) ®, if @)@ < (up)@
Then the solution of GLOBAL EQUATIONS satisfies the inequalities
G eGP =010t < G, (1) < GO eVt

(p)® is defined

@ _(p,)@ @
WGM (G010t < G, (¢) S @ (2) GV

(a18)@GY s )@ _ @ —(5,)®@ —(5,)®@
((mom((51)5)8—@161)6(2)—(sz)(2>) lE0 S — o6 t] +Gloe™ T < Gig(0) <

(m )(z)(&?))z))dlz} @) [Vt — o=@t 4 Gle=@a )
2 1 —(t18

'I‘loée(Rl)(Z)t S The(t) < TPGe((Rl)(Z)"'(Tlﬁ)(Z))t |

(1 )(z) L Toe®Pt < Ty (1) S L@ )(2) TOe(®R)P+rie) @)t

(b18) DT @ —(b! @ EPANC))
ey [ — e |+ The i < () <

(a19)196 [((Rl)(2)+(rls)(2))t_ —(Rz)(z)t] 0 o-(R)Pt
12 P(RD@+(r10) P+ R)@) [© ¢ *+ Tige

Definition of (5,)@®, (5,)®, (R))@, (R,)@:-
Where (5,)@ = (a;6) @ (m,)® — (a}e)?®
(SZ)(Z) = (‘118)(2) - (Pls)(z)
(R)®P = (5:16)® (1)@ — (b16)®
(R)® = (bi)® — (1)@
PROOF : From GLOBAL EQUATIONS we obtain
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= (a13)® — ((‘133)(1) — (a1)® + (ai5) @ (T, t)) — (@] D (Tyy, VD = (a,)Dv®

Definition of vV :- y@ = 613
G1a

It follows

dv(l)

((a )(1)(V(1)) + (0)Dv® — (q, )(1)) < <— ((a14)(1)(v(1))2 + (o) Dy ® — (a13)(1))

From which one obtains

Definition of (7)™, (v)® :-

(a) For 0 < |(vy)® = &z

oo | < ()W < 7)®
14

(Vl)(1)+(c)(1)(vz)(1)e[—(a14)(1)((1/1)(1)—(1/0)(1)) t]

)P -e)®
1+(C)(1)e['(“14)(1)((Vl)(l)‘("o)(l)) f] ’

(€
v = o) W)™

©W =

it follows (vo)® < vV () < (v,)®
In the same manner , we get

@D 4E® (72)(1)9[—(a14)(1)((51)(1)—(172)(1)) t] T Dy ®

W) < A1) — TDW-e)®
NOE 140 Wel"@nD(EDD-2)V) ]  |© (o) W-(w,)®
From which we deduce (vo)® <v®(t) < (v,)®
0
(b) If 0< ()W < (V)@ = % < (7,)@ we find like in the previous case,
14
O (D —(vp)®
W < DOV De Feaw®en®-ca™)d o <
(v) DDy D) e s v <
140 el @D (DD -0 D) ]
() D@D gD
T D+@OD @) Del (alf) ((Vl,) e ) < ()W
1+(5)(1)e[—(0-14)(1)((V1)(1)—(Vz)(1)) t]
©) If 0<(v)® < @)D <|y)® = 613 , we obtain

(Vl)(1)+(f)(1)(VZ)(l)e[—(a14)(1)((71)(1)—(‘72)(1)) t]

MW < D) < s @
()W < vO(@) < FPPYRY BTN CRIORCRIE R < (vo)

And so with the notation of the first part of condition (c) , we have

Definition of vV (¢) :-

G13(t)
(m)® < YO < (D, [vO() = 20
G14(t)

In a completely analogous way, we obtain

Definition of u®(t) :-

T1a(t)
)P < u® (@) < ()@, |uP (@) = 2=
T14(t)
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Now, using this result and replacing it in CONCATENATED SYSTEM OF EQUATIONS we get easily
the result stated in the theorem.

Particular case :

If (a55)® = (a})®, then (o) = (,)@ and in this case (v;)® = (v,)® if in addition (v,)® =
(v))D then v (t) = (v,)™® and as a consequence G,3(t) = (Vo) PG, (t) this also defines (v,)™® for
the special case

Analogously if (bi5)® = (b},)D, then (1) = (1,)® and then

(u)® = (@) Pif in addition (ug)® = (u;)® then Ty5(t) = (ug) P Ty, (t) This is an important
consequence of the relation between (v;)™® and (v,)®, and definition of (uy)™.

PROOF : From GLOBAL EQUATIONS we obtain (PLEASE REFER PART ONE OF THE PAPER)

d (2) 1 ! ! !
1;.[ = (alﬁ)(Z) - ((a16)(2) - (a17)(2) + (a16)(2)(T171t)) - (‘117)(2)('1'17:01/(2) - (a17)(2)v(2)

Definition of v® :- y@ = G1e
G17

It follows

dv®@ 2
- ((a17)(2)(v(2)) + (0)@v® — (alﬁ)(Z))

2
- ((a17)(2)(v(2)) + (o) Pv® — (‘116)(2)) =
From which one obtains

Definition of ()@, (vy)® :-

GY _
(@ Foro<@)®=52< )@ < @)@
V(Z) (t) > (Vl)(z)+(c)(2)(VZ)(Z)e[—(a17)(2)((Vl)(z)—(VO)(Z)) t] (C)(Z) _ (V1)(2)—(V0)(2)
B 140 @ el @@ (0DP-00)@) ] ’ (V) @-()®@

it follows (vy)® < v@(t) < (v))@

In the same manner , we get

W)@+ @ 7y Dl @N P (D@2 @) ]
1+(E)(z)e[—(a17)(2)((71)(2)—(172)(2)) ¢

_ 00P-®

@
e s ~ w)@-@)®

, (C)(Z)

From which we deduce (vy)® <v@®(t) < ()@
0
(e) If 0< (v)® < (v))® = % < (1)@ we find like in the previous case,
17

(vl)(2)+(C)(2) (VZ)(2)8[—(a17)(2)((V1)(2)—(Vz)(2)) f]

2) <
SORES 140 @el~@N@(0DP-@) ]

< v®() <

TP+ @) @el @D (FP-2)?) ]

< (v.)@
1+(€)(2)e[—(au)(z)(wl)(z)_@2)(2)) q < (vy)

0
) If 0< ()@ < (@)@ < ()@ =2, we obtain
17

TP +©@ @)@l @D (EDP-2)?) ]

@ < @) <
(v)® < v@() < 1+ @@~ @P(EDP-2)D) {]

< (Vo)(z)
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And so with the notation of the first part of condition (c) , we have

Definition of v (t) :-

(m)® < v (@) < (m)@, [vO () = 262
G17(t)

In a completely analogous way, we obtain

Definition of u@®(t) :-

)P < u®@ < WP, | @) =225
T17(t)

Now, using this result and replacing it in GLOBAL SOLUTIONS we get easily the result stated in the
theorem.

Particular case :

If (a})® = (a};)@, then (6,)® = (6,)® and in this case (v;)® = (¥;)® if in addition (vy)® =
(v))® then v@ (1) = (v,)® and as a consequence G,4(t) = (Vo) PGy, (1)

Analogously if (bj5)® = (b)))@, then (1,)® = (1,)® and then

(u)® = () @if in addition (ug)® = (u;)® then Ty6(t) = (ue) @ Ty, (t) This is an important
consequence of the relation between (v;)® and (v,)®

We can prove the following

Theorem 3: If (a) ) and (b)) are independent on ¢ , and the conditions

(aiz)P(a1)® = (a13)P(a1 )™ <0

(@i) P (i) = (a13) P (a1)® + (a13) P (P13)® + (@1) P @12)P + @13) P (P1)P >0
(i) P bi)® = (b1) P (1) >0,

(1) P (b1) ™ = (b13) P (b1)™ — (b13) P ()™ = (b)) P (1)@ + (1) P ()™ < 0

with (py3)®, (1,,)® as defined are satisfied , then the system

If (a]YPand (b}")® are independent on t, and the conditions

(ais)(z)(ab)(z) — (a16)P(a;7)® <0
(ais)(z)(ab)(z) - (a16)(2) (a17)(2) + (a16)(2) (plﬁ)(Z) + (ai7)(2)(p17)(2) + (p16)(2)(p17)(2) >0
(b16) @ (b1)@ — (b16) @ (b;)@ >0,

(bis)(z)(bb)(z) - (ble)(z)(bw)(z) - (bie)(z)(rw)(z) - (b1’7)(2)(7'17)(2) + (T16)(2) (T17)(2) <0

with (p16)®, (117)® as defined are satisfied , then the system
(a13)(1)614 - [(‘113)(1) + (a1’3)(1)(T14)]G13 =0
(a14)(1)613 - [(‘114)(1) + (ailél)(l)(T14)]Gl4 =0

(a15) DGy — [(ais)(l) + (ails)(l)(Tm)]Gw =0

(b13) Ty — [(b13)® = (b15)P(6) ITy5s = 0
(b1) VT3 = [(b1) P = (b)) P (6) ITys = 0
(b15) Ty = [(b15)® = (b1s)P(6) ITys = 0

166



Journal of Natural Sciences Research Www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online)
\Vol.2, No.4, 2012

has a unique positive solution , which is an equilibrium solution for the system
(a16)PG17 = [(a16)® + (@) P (T17)]Gr = 0

(a17)PG16 = [(@1)P + (af)P(T17)]G7 = 0

(a1) P61y — [(a10)® + (@) P (T17)]Grg = 0

(b16)(2)T17 - [(bis)(z) - (bile)(z)((;w) ITie = 0

(b17)(2)T16 - [(b{7)(2) - (b1”7)(2)(G19) 1Ty, =0

(b18)(2)T17 - [(bis)(z) - (bfs)(z)(Gw) ITig=0

has a unique positive solution , which is an equilibrium solution for

Proof:

(a) Indeed the first two equations have a nontrivial solution G,3, G, if

F(T) = (ai3)P(@i)® = (a13)P(a1)® + (ai3) P (@f')® (Tia) + (a1) P (af3) P (T1a) +
(ai3) P (T1a)(af) P (Tyy) = 0

€)] Indeed the first two equations have a nontrivial solution G4, G, if

F(Tie) = (a16) P (@)@ = (a16)P(a17)@ + (a16) P (a17) P (T17) + (ai7) P (afe) P (Ty7) +
(a1,6)(2) (T17)(a£'7)(2)(T17) =0

Definition_and unigueness of Ty, :-

After hypothesis £(0) < 0, f(o0) > 0 and the functions (a;")"(T,,) being increasing, it follows that
there exists a unique Ty, forwhich f(Ty,) = 0. With this value , we obtain from the three first
equations

Go = (a13) V614 Goe = (a15)D614
BT @n®+@h@O(r,)] 7 TP T (@)@l ® (1))

Definition _and unigueness of Ty, :-

After hypothesis £(0) < 0, f(o0) > 0 and the functions (a;")®(T;,) being increasing, it follows that

there exists a unique Ty, for which f(T;5) = 0. With this value , we obtain from the three first

equations
G.. = (a16)®G17 Goo = (a18)?G17
17 [@he@+@@(1)] T TP T (@i @+l @(Ti,)]
¢ By the same argument, the equations 92,93 admit solutions G5, G, if
3

9(G) = (b1) P (b1)® = (b13) P (1) —

[(b1) P biDP(G) + (b1) P (bi5) P (@)]+(b15) P (G) (b)) P (6) = 0

Where in G(G,3, G4, G15), G135, Gis must be replaced by their values from 96. It is easy to see that ¢ is a
decreasing function in G,, taking into account the hypothesis ¢@(0) > 0, ¢(o) < 0 it follows that there
exists a unique Gy, such that ¢(G*) =0

(d) By the same argument, the equations (SOLUTIONAL EQUATIONS OF THE GLOBAL
EQUATIONS) admit solutions Gy, G4 if
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@(Gr9) = (b16) P (b1)® — (b16) P (b;7)® —

[(B16)@ (B17) P (G19) + (b17) P (b16) P (G10) ]+ (b16) @ (G19) (b17) P (G1o) = 0

Where in (G19)(Gqg, G17, G1g), G14, G1g Must be replaced by their values from 96. It is easy to see that ¢
is a decreasing function in G, taking into account the hypothesis ¢@(0) > 0, (o) < 0 it follows that
there exists a unique Gj, such that @((G15)*) =0

Finally we obtain the unique solution

G1, given by @(G*) = 0, Ty, given by f(T;,) = 0 and

G = (a1)M6i, Gr = (a19)V67,
B @l @+@n®(1)] 1 T T (@) W+(aln D (11,)]
Ty, = (b13) V1], T (b15) V17,

~ [0 ®-0HD 6] 15 = (0D -0 (6]
Obviously, these values represent an equilibrium solution

G;, given by ¢((G19)") = 0 , T}, given by £(T;,) = 0 and

G = (1) @61, £ _ (a18)¥6G1,
16 [(3’15)(2)"'(3’1’5)(2) (T;7)] ' 18 [(3118)(2)*'(3’1’8)(2) (T*17)]
T = (016) DT}, T = (b15) DT},
16 7 (0@ -0bl@((619)9] ' BT [l @ -0 P ((616)9)]

Obviously, these values represent an equilibrium solution

ASYMPTOTIC STABILITY ANALYSIS

Theorem 4: If the conditions of the previous theorem are satisfied and if the functions

(@)® and (b])® Belong to CV( R,) then the above equilibrium point is asymptotically stable.
Proof:_Denote

Definition of G;, T; :-

G =G} + G T, =T +T;

. a(b.”)(l)
(T{y) = (%4)(1) ) al—G,-

a(ap®

Tor, (G") =sy

Then taking into account equations GLOBAL EQUATIONS and neglecting the terms of power 2, we

obtain
dG , {

dt13 = —((@1)® + 01) )Gz + (a13) PGy — (913) VG613 Toy
dG , {

dt14 = _((a14)(1) + (P14)(1))(G'14 + (a14)(1)G13 - (Q14)(1)614T14
dG , !

dtls = _((a15)(1) + (P15)(1))Gls +(a15) MGy — (q15) V615 Tos
daT I ¥
—2 = —((b1)™ = (1) D) T1s + (1) VT + X 15(509( Ti3G))
aT / Y

Tt = (1) ~ () ) Tag + 1) Oz + T1E (5000 TG
aT 1 Y

115 = —((bis)® — (i) ) Tys + (brs) PVTs + T1E55(5015)0) TisC;)

If the conditions of the previous theorem are satisfied and if the functions (a;)® and (b;)® Belong to

C@(R,) then the above equilibrium point is asymptotically stable
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Denote
Definition of G;, T; :-
GLZG:‘F(GL lTiZTL'*-I_Ti

li) ab
(“)<M—mm®.<)<mm>—%

taking into account equations (SOLUTIONAL EQUATIONS TO THE GLOBAL EQUATIONS) and
neglecting the terms of power 2, we obtain

di% = _((aie)(z) + (p16)(2))(Gl6 +(a16)PGy7 — (416)PGi6 Ty
di'% = —((a17)(2) + (p17)(2))G17 + (017)(2)(@16 - (Q17)(2)G17T17
dils = ((als)(z) + (pls)(z))Gw + (a18) PGy — (918)PGigTy,
dTle = —((bie)® = (ne)P)Ti6 + (b16) DTy + XjE16(506)() TisG))
dTy,

o=~ ((bi® = () P)To7 + (1) PTae + E1216(san( Ti7G;)
T2 = —((b10)@ = (1) @) Tig + (01e) PTay + Z1216(510) TisGy)

The characteristic equation of this system is

(DO® + (b15)® = (1)) + (a15)® + (p15) D)

(WD + @)@ + 1)) (@) D61, + (@) V(@) V65 )|

(DD + B1D = (1)D)sam, a0 Tis +b1a) Vsan anTis)

+ (DD + (@)D + @) D) @) V615 + (1) D (1) D614

(WD + B1)D = (D )s a0 Tia + bra) VsananTis)

(WD) + (@D + (@) + @)D + P @) WD)

(WD) + (Bi)D + Bi)D = ()P + () D) D)

+ (WD) + (@)D + (@)D + @1)® + P)D) WD) (25) D6
+((/1)(1) + (aj)® + (P13)(1)) ((a15)(1)(Q14)(1)Gf4 + (a14) P (ay5)® (Q13)(1)G1*3)

(WD + (i) ® = (1) )sa,asTis +bra) Vsaz,asTis )} =0

+

((/1)(2) + (bia)(z) - (T18)(2)){((A)(2) + (ais)(z) + (P18)(2))
[(((/1)(2) + (aie)(z) + (p16)(2))(q17)(2)G§7 + (‘117)(2)(‘]16)(2)(}){6)]
(((A)(z) + (bie)(z) - (7'16)(2))5(17),(17)Tf7 +(b17)(2)5(16),(17)T1*7)

+ (((A)(z) + (ai7)(2) + (p17)(2))(q16)(2)Gi6 + (a16)(2)(CI17)(2)G’{7)
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(((A)(Z) + (b16)® = (16)®)sa7,a6Ti7 + (b17)(2)5(16).(16)Tf6)
(W) + (@)@ + (@)@ + 1)@ + (1) P) WD)
(WD) + (B1@ + GNP = (1)@ + (13,)P) (DP)
+ (D) + (@)@ + (@DP + P1)P + P1)P) NP) (415)PGrg
+((/1)(2) +(a16)® + (p16)(2)) ((a18)(2)(Q17)(2)G;7 + (a;7)® (a18)(2)(q16)(2)G16)
(((A)(Z) +(b16)® = (16)®)san,a8 Tiy +(b17)(2)5(16).(18)Tf6)} =0
And as one sees, all the coefficients are positive. It follows that all the roots have negative real part, and

this proves the theorem.
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