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Abstract

Essentially GUT and Vacuum Field are related to Quantum field where Quantum entanglement takes
place. Mass energy equivalence and its relationship with Quantum Computing are discussed in various
papers by the author. Here we finalize a paper on the relationship of GUT on one hand and space-time,
mass-energy, Quantum Gravity and Vacuum field with Quantum Field. In fact, noise, discordant notes
also are all related to subjective theory of Quantum Mechanics which is related to Quantum
Entanglement and Quantum computing.
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Introduction:

Physicists have always thought quantum computing is hard because quantum states are incredibly
fragile. But could noise and messiness actually help things along? (Zeeya Merali) Quantum computation,
attempting to exploit subatomic physics to create a device with the potential to outperform its best
macroscopic counterparts IS A Gordian knot with the Physicists. . Quantum systems are fragile,
vulnerable and susceptible both in its thematic and discursive form and demand immaculate laboratory
conditions to survive long enough to be of any use. Now White was setting out to test an unorthodox
quantum algorithm that seemed to turn that lesson on its head. Energetic franticness, ensorcelled frenzy,
entropic entrepotishness, Ergodic erythrism messiness and disorder would be virtues, not vices — and
perturbations in the quantum system would drive computation, not disrupt it.

Conventional view is that such devices should get their computational power from quantum
entanglement — a phenomenon through which particles can share information even when they are
separated by arbitrarily large distances. But the latest experiments suggest that entanglement might not
be needed after all. Algorithms could instead tap into a quantum resource called discord, which would be
far cheaper and easier to maintain in the lab.

Classical computers have to encode their data in an either/or fashion: each bit of information takes a
value of 0 or 1, and nothing else. But the quantum world is the realm of both/and. Particles can exist in
'superposition’s' — occupying many locations at the same time, say, or simultaneously (e&eb)spinning
clockwise and anticlockwise.
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QUANTUM COMPUTING

So, Feynman argued, computing in that realm could use quantum bits of information — qubits — that
exist as superpositions of 0 and 1 simultaneously. A string of 10 such qubits could represent all 1,024 10-
bit numbers simultaneously. And if all the qubits shared information through entanglement, they could
race through myriad calculations in parallel — calculations that their classical counterparts would have
to plod through in a languorous, lugubrious and lachrymososhish manner sequentially (see 'Quantum
computing’).

The notion that quantum computing can be done only through entanglement was cemented in 1994,
when Peter Shor, a mathematician at the Massachusetts Institute of Technology in Cambridge, devised
an entanglement-based algorithm that could factorize large numbers at lightning speed — potentially
requiring only seconds to break the encryption currently used to send secure online communications,
instead of the years required by ordinary computers. In 1996, Lov Grover at Bell Labs in Murray Hill,
New Jersey, proposed an entanglement-based algorithm that could search rapidly through an unsorted
database; a classical algorithm, by contrast, would have to laboriously search the items one by one.

But entanglement has been the bane of many a quantum experimenter's life, because the slightest
interaction of the entangled particles with the outside world — even with a stray low-energy photon
emitted by the warm walls of the laboratory — can destroy it. Experiments with entanglement demand
ultra-low temperatures and careful handling. "Entanglement is hard to prepare, hard to maintain and hard
to manipulate,” says Xiaosong Ma, a physicist at the Institute for Quantum Optics and Quantum
Information in Vienna. Current entanglement record-holder intertwines just 14 qubits, yet a large-scale
quantum computer would need several thousand. Any scheme that bypasses entanglement would be
warmly welcomed, without any hesitation, reservation, regret, remorse, compunction or contrition. Says
Ma.

Clues that entanglement isn't essential after all began to trickle in about a decade ago, with the first
examples of rudimentary regimentation and seriotological sermonisations and padagouelogical
pontifications quantum computation. In 2001, for instance, physicists at IBM's Almaden Research Center
in San Jose and Stanford University, both in California, used a 7-qubit system to implement Shor's
algorithm, factorizing the number 15 into 5 and 3. But controversy erupted over whether the experiments
deserved to be called quantum computing, says Carlton Caves, a quantum physicist at the University of
New Mexico (UNM) in Albuquerque.

The trouble was that the computations were done at room temperature, using liquid-based nuclear
magnetic resonance (NMR) systems, in which information is encoded in atomic nuclei using(e) an
internal quantum property known as spin. Caves and his colleagues had already shown that entanglement
could not be sustained in these conditions. "The nuclear spins would be jostled about too much for them
to stay lined up neatly," says Caves. According to the orthodoxy, no entanglement meant any quantum
computation. The NMR community gradually accepted that they had no entanglement, yet the
computations were producing real results. Experiments were explicitly performed for a quantum search
without (e(e))exploiting entanglement. These experiments really called into question what gives quantum
computing its power.

Order Out of Disorder
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Discord, an obscure measure of quantum correlations. Discord quantifies (=) how much a system can be
disrupted when people observe it to gather information. Macroscopic systems are not e(e&eb)affected by
observation, and so have zero discord. But quantum systems are unavoidably (e&eb) affected because
measurement forces them to settle on one of their many superposition values, so any possible quantum
correlations, including entanglement, give (eb) a positive value for discord. Discord is connected
(e&eb)to quantum computing."An algorithm challenged the idea that quantum computing requires (e)
to painstakingly prepare(eb) a set of pristine qubits in the lab.

In a typical optical experiment, the pure qubits might (e) consist of horizontally polarized photons
representing 1 and vertically polarized photons representing 0. Physicists can entangle a stream of such
pure qubits by passing them through a (e&eb) processing gate such as a crystal that alters (e&eb) the
polarization of the light, and then read off the state of the qubits as they exit. In the real world,
unfortunately, qubits rarely stay pure. They are far more likely to become messy, or 'mixed’ — the
equivalent of unpolarized photons. The conventional wisdom is that mixed qubits aree(e) useless for
computation because they e(e&eb) cannot be entangled, and any measurement of a mixed qubit will
yield a random result, providing little or no useful information.

If a mixed qubit was sent through an entangling gate with a pure qubit. The two could not become
entangled but, the physicists argued, their interaction might be enough to carry (eb)out a quantum
computation, with the result read from the pure qubit. If it worked, experimenters could get away with
using just one tightly controlled qubit, and letting the others be badly battered sadly shattered by
environmental noise and disorder. "It was not at all clear why that should work," says White. "It sounded
as strange as saying they wanted to measure someone's speed by measuring the distance run with a
perfectly metered ruler and measuring the time with a stopwatch that spits out a random answer."

Datta supplied an explanation he calculated that the computation could be(eb) driven by the quantum
correlation between the pure and mixed qubits — a correlation given mathematical expression by the
discord."It's true that you must have entanglement to compute with idealized pure qubits,"” "But when
you include mixed states, the calculations look very different."Quantum computation without (e) the
hassle of entanglement,” seems to have become a point where the anecdote of life had met the aphorism
of thought. Discord could be like sunlight, which is plentiful but has to be harnessed in a certain way to
be useful.

The team confirmed that the qubits were not entangled at any point. Intriguingly, when the researchers
tuned down the polarization quality of the one pure qubit, making (eb) it almost mixed, the computation
still worked. "Even when you have a system with just a tiny fraction of purity, that is (=) vanishingly
close to classical, it still has power," says White. "That just blew our minds." The computational power
only disappeared when the amount of discord in the system reached zero. "It's counter-intuitive, but it
seems that putting noise and disorder in your system gives you power," says White. "Plus, it's easier to
achieve."For Ma, White's results provided the "wow! Moment" that made him takes discord seriously.
He was keen to test discord-based algorithms that used more than the two gubits used by White, and that
could perform more glamorous tasks, but he had none to test. "Before | can carry out any experiments, |
need the recipe of what to prepare from theoreticians,” he explains, and those instructions were not
forthcoming.

Although it is easier for experimenters to handle noisy real-world systems than pristinely glorified ones,
it is a lot harder for theoretical physicists to analyse them mathematically. "We're talking about messy
physical systems, and the equations are even messier," says Modi. For the past few years, theoretical
physicists interested in discord have been trying to formulate prescriptions for new tests. It is not proved
that discord is (eb) essential to computation — just that it is there. Rather than being the engine behind
computational power, it could just be along for the ride, he argues. Last year, Acin and his colleagues
calculated that almost every quantum system contains discord. "It's basically everywhere," he says. "That
makes it difficult to explain why it causes power in specific situations and not others." It is almost like
we can perform our official tasks amidst all noise, subordination pressure, superordinational scatological
pontification, coordination dialectic deliberation, but when asked to do something different we want
“peace”.”Silence”, “No disturbance” .Personally, one thinks it is a force of habit. And habits die hard.
Modi shares the concern. "Discord could be like sunlight, which is plentiful but has to be harnessed in a
certain way to be useful. We need to identify what that way is," he says.Du and Ma are independently
conducting experiments to address these points. Both are attempting to measure the amount of discord at
each stage of a computation — Du using liquid NMR and electron-spin resonance systems, and Ma using
photons. The very ‘importance giving’, attitude itself acts as an anathema, a misnomer.
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A finding that quantifies how and where discord acts would strengthen the case for its importance, says
Acin. We suspect it acts only in cases where there is ‘speciality’like in quantum level. Other ‘mundane

‘world” happenings take place amidst all discord and noise. Nobody bothers because it is ‘run of the

mill’” But for ‘selective and important issues’ one needs ‘calm’ and ‘non disturbance’ and doing’ all
‘things’ amidst this worldly chaos we portend is ‘Khuda’ ‘Allah” or ‘Brahman” And we feel that
Quantum Mechanics is a subjective science and teaches this philosophy much better than others. But if
these tests find discord wanting, the mystery of how entanglement-free computation works will be
reopened. "The search would have to begin for yet another quantum property,” he adds. Vedral notes that
even if Du and Ma's latest experiments are a success, the real game-changer will be discord-based
algorithms for factorization and search tasks, similar to the functions devised by Shor and Grover that
originally ignited the field of quantum computing. "My gut feeling is that tasks such as these will
ultimately need entanglement,” says Vedral. "Though as yet there is no proof that they can't be done with
discord alone.”

Zurek says that discord can be thought of as a complement to entanglement, rather than as a usurper.
"There is no longer a question that discord works," he declares. "The important thing now is to find out
when discord without entanglement can be (eb)exploited most usefully, and when entanglement is
essential. ,and produces ‘Quantum Computation’"

Notation :

Space And Time

G5 : Category One Of Time
G4 :Category Two Of Time
G5 : Category Three Of Time
T3 : Category One Of Space
T,4 : Category Two Of Space
T,5 : Category Three Of Space

Mass And Energy

G, : Category One Of Energy
G, : Category Two Of Energy
G,g : Category Three Of Energy
Ty : Category One Of Matter
T,, : Category Two Of Matter
T,g : Category Three Of Matter

Quantum Gravity And Perception:

G, :Category One Of Perception

G,, :Category Two Of Perception

G,, : Category Three Of Perception

T, : Category One Of Quantum Gravity
T,, : Category Two Of Quantum Gravity
T,, : Category Three Of Quantum Gravity

Strong Nuclear Force And Weak Nuclear Force:

G,, : Category One Of Weak Nuclear Force
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G,5 : Category Two Of Weak Nuclear Force 4

G, : Category Three Of Weak Nuclear Force
T,4 :Category One Of Strong Nuclear Force
T,s : Category Two Of Strong Nuclear Force
T, : Category Three Of Strong Nuclear Force

Electromagnetism And Gravity:

G,g . Category One Of Gravity

G,o . Category Two Of Gravity

G, . Category Three Of Gravity

T,g : Category One Of Electromagnetism
T,q : Category Two Of Electromagnetism
T3o : Category Three Of Electromagnetism

Vacuum Energy And Quantum Field:

G5, : Category One Of Quantum Field

G5 . Category Two Of Quantum Field

G54 : Category Three Of Quantum Field

T3, : Category One Of Vacuum Energy 6
T35 : Category Two Of Vacuum Energy

T3, : Category Three Of Vacuum Energy

Accentuation Coefficients:

(a13)(1), (a14)(1), (‘115)(1): (b13)(1): (b14)(1); (bls)(l) (a16)(2): ((117)(2); (‘118)(2)

(b16)(2), (b17)(2), (b18)(2)-' (‘120)(3): (‘121)(3); (azz)(3) , (bzo)(3), (b21)(3); (bzz)m 7
(‘124)(4), (azs)m), (‘126)(4): (b24)(4); (bzs)(4): (b26)(4): (bzs)(s), (b29)(5); (b30)(5),

(azs)(s), (azg)(s), (‘130)(5). (‘132)(6). (a33)(6), (‘134)(6). (b32)(6); (b33)(6), (b34)(6)

Dissipation Coefficients

(a13)@, (a1)®, (@15)®, (b13)@, (b1)D, (b15)V, (a16)@, (a17)@, (a15)?,
(b16)®, (b17) @, (b15)®, (a20)®, (a21)®, (az2)®, (b20)®, (b31)®, (b22)®

(a'24)(4), (aés)(4). (alza)(4). (bé4)(4), (bés)m; (bé6)(4), (blza)(s), (bé‘))(s); (béo)(s)

(a,zs)(s), (a’29)(5), (a’30)(5) , (a'32 )©, (a,33)(6): (aé4)(6); (béz)(G), (bé3 )®, (bé4)(6)

Governing Equations: For The System Space And Time: 8
The differential system of this model is now

dG r "
B = (a13)M 614 — [(a13)® + (a13) D (Thy, )]G13

dt
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deG , "

= = (a1) V613 — [(a1) D + (a7) P (Thq, )]G4 10
deG ) "

=L = (a15) V614 — [(a15)® + (ay5) P (Tyy, ]G5 1
dr

“E = () PTis = [(013)® = (b)) VG, D] Tis 2
dT14 T, — W _ ¢y 13

= (b)) VTy3 — [(bs) (b1) (G, O] Tyy

dr

T = (b1s) VT — (1) = (01) P (6, 0]Tis H
+(a13)( )(Ty4,t) = First augmentation factor 15
—(by3)(G,t) = First detritions factor 16
Governing Equations: Of The System Mass (Matter) And Energy
The differential system of this model is now
dG r "

10 (am)( )G17 [(a16)(2) + (a16)(2)(T17r t)]Gm 18
dG ) "
J = (@17) PGy — [(@17))P + (a17) P (T17, )]Gy 1o
dG ) "

— = (a19) D617 — [(a1)® + (a19) P (T17,1)]Gig 20
e @7 _ @ _ (! Y@ 2l

= (b16)*“'T17 [(bm) (bis) ((G19),0)]T1s

dr

2= (i) PTis = [(017)® = b1 P ((Gro), 0)]Ty 2
dT

S8 = (b1) DTy — [(16)® = (b1s) P ((G1o), 1) Tis 2
+(a36) @ (Ty7,t) = First augmentation factor 24
—(b16)@((Gyg),t) = First detritions factor 25
Governing Equations: Of The System Quantum Gravity And Perception
The differential system of this model is now
de . "

=2 = (az0)®6a1 — [(@20)® + (a30)® (To1, )] Gao 2
de . "

A= (a21)( )Gzo [(021)(3) + (azl)@)(szt)]Gu 27
dG . "

2 (azz)( )621 [(‘122)(3) + (‘122)(3)(7'21' t)]Gzz 28
dT:

220 = (byg) DTy = [(h20)® = (b20)® (Ga3, )] Tao 29
dT:

B = (b)) DTy — [(b2)® = (b3) P (Ga3, O] T %
dr: ) "
ZE2 = (b)) Ty — [(022)® = (b22) P (Go3, O] Tz 31
+(az9)®(Tyy, t) = First augmentation factor 32
—(byg)®(G,3,t) = First detritions factor 33

Governing Equations: Of The System Strong Nuclear Force And Weak Nuclear Force:
The differential system of this model is now
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G ) "
i = (az4)®Gy5 — [(a24)® + (az4) @ (Ty5,£)]Gos 3
dG ) "

=2 = (a55)PGaq — [(az5)™ + (a35) P (Tz5, )] Gos »
G ) "

22 = (ag6) W Gas — [(@26)™® + (a26) ™ (Tos, )] Gag 3
ar

S2 = (b)) PTos — [(02)@ = (b)) P ((G27), 6)]T2a 5
ar

=5 = (bys)WTyy — [(bzs)(4) - (bzs)(4)((027) t)]Tzs 38
ar

S22 = () PTys — [(b26)® = (bye) P ((G27), 6)]T26 %
+(a24)(4) (Ty5,t) = First augmentation factor 40
—(b31)®((Gy7),t) = First detritions factor 41
Governing Equations: Of The System Electromagnetism And Gravity:
The differential system of this model is now
dG r "
ﬁ = (aza)( )G29 [(azs)(s) + (azs)(s) (T, t)]st 42
dng - Q) NG O 43

= (a29)®Grg — [(a29)® + (az9)® (T, 1)] G

dG r "

30 = (az0)® 69 — [(a30)® + (a30)®(Tao, )] G30 4
dr . p

2 = (byg) O Tye — [(b36)® = (b3)® ((G31), )] Ts %
dT r "

S = (byo) DTz — [(39)® — (b30)® ((G31), 8)]Tas %
dT r "

=3 = (b3) P Tyg — [(b30)® — (b30)®((G31), t)] T30 4
+(a28)(5)(T29, t) = First augmentation factor 48
—(b35)®((G31),t) = First detritions factor 49
Governing Equations: Of The System Vacuum Energy And Quantum Field:
The differential system of this model is now
dG ) "
i = (a32)®Gs3 — [(a32)©@ + (a32)©(T33, )]G, %0
dG ) p
i = (az3)®Gsy — [(a33)® + (a33)©(T33, )] G33 >
d034 Q) NG " 3(6) 52

= (a34)® G33 — [(a34)© + (az34)© (T3, )| G4

dr

22 = (b3y)OTs3 — [(33)© — (b32)©((G35), t) | T3, >3
i = (b33) @ Ty, — [(b33)© — (b33)@((G35), t)]T53 >
dr

T3 = (b3y)OTss — [(134)© — (b34) @ ((G35), t)| T34 >
+(a32)(6) (T33,t) = First augmentation factor 56
—(b3)®((G3s),t) = First detritions factor 57

Concatenated Governing Equations Of The Global System Space-Time-Mass-Energy-Quantum
Gravity-Perception-Strong Nuclear Force —-Weak Nuclear Force-Electromagnetism-Gravity-
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Vacuum Energy And Quantum Field

[ ’ " 7 7 1 58
6 » (a13) P+ (a15) D (T14, 0) || +(a10) ) (T17, 8) || +(a30) O3 (T30, 1)
= (a13)"G1a — (44,44, (5,5,5,5,) " N(6,6,6,6,) Gis
[+ (aga) 4444 (Tys, )] [+(aze) 555 (Tyo, £)| | +(azp) 548 (T3, £)| |
' 7 7 7 T 59
o b | @OOHE@DO T, ][+ @) Ty, ][ +(@5)E (T, )]
_(a14—) G13 44,44, 5,5,5,5, 6,6,6,6, 614
| (@3 @444 (Tys, 0)|| +az0) G555 (T, )| | +(a33) 459 (T, 0)|
/ I 7 7 60
615 _ (g,)0g [ (@1 V@) DT, ][+ (@) ) (T, O][+(a7) O (T, )]
= a5 14—
| [#H(a30) 4444 (Tys, 0)|| +asp) B555) (T, D] [+(a5) 559 (T3, 0)|
Where| (a13) P (Tya, t)l are first augmentation coefficients for category 1, 2 and 3 61
|+(a{5)(2'2') (Ty7,
|+(a;0)(3'3') (Ty1,t) |,|+(a'2'1)(3'3') (Ty1, 12) 33 (Tyy, ) | are third augmentation coefficient for category 1, 2 and 3
|+(a'2'4)(4'4'4'4') (T, t) | are fourth augmentation coefficient for category 1, 2
and 3
|+(a;3)(5'5'5'5') (Ty0, t)I,|+(a’2'9)(5'5'5'5') (Tyo, 30) 555 (T, t)| are fifth augmentation coefficient for category 1, 2 and
3
|+(a§2)(6'6'6'6') (Ts3,t) |, | +(a33) @500 (T, 54)(&06.6) (T, £) | are sixth augmentation coefficient for category 1, 2 and
3
, 0 0 m 62
i " Bi)P[ =) DG, O] [=(b10) P (G0, O] |- (b20) O (G, )|
(b13) T14 " " " T13
| —(bpa) ***) (G, 1) l ‘ —(bpg) ®*(G3y, 1) H —(b3) 4 (Gss, 1) ’
’ I " " 63
’ o G V=)V G, O] [~ Bi) P (G1s, D[~ (b)) (623, 0)|
2 = (1) s = TN@A44) "~(555) "~ 6,6,66) T
i ‘ —(bgs) " (Gyy, 1) ||—(b29) =2 (Gay, £) H—(b33) 000 (G3s, t) | |
’ 7 Q " 64
g » i) V=GP G, O] [=Bie) P (G19, D] |- (522) (G5, )|
= (b15)" e = A "~(5555) "N 6666) Tis
i ‘ —(bge) """ (Gyy, 1) ||—(b3o) =22 (Gay, £) H—(b34) 000 (G3s, t) | |
Where| —(by3) —(bya) —(b1s)D(G, 1) I are first detrition coefficients for category 1, 2 and 3 65
|— —(by7) ¥ (Gyo, —(b1g)*¥ (G, t)| are second detrition coefficients for category 1, 2 and 3
|—(b'2'0)(3'3')(G23, —(b31)B3) (G, ) |,| = (h32) B3 (Go3, ) | are third detrition coefficients for category 1, 2 and 3
|—(b;4)(4'4'4'4')(627, —(bys) @*44) (G, —(byg) #44) (Gyy, t) | are fourth detrition coefficients for category 1, 2 and 3
|—(b;8)(5'5'5'5')(631, —(byo) 555 (G, —(b3p) G555 (G3y, 1) | are fifth detrition coefficients for category 1, 2 and 3
|—(b'3'2)(6'6'6'6')(635, —(by3)(0068) (G, —(b34) 650 (G, 1) I are sixth detrition coefficients for category 1, 2 and 3
/ 7 66
66 _ (q,)® (@16) @[ +(a16) @ (T17, ) || +(@i3) 1 (114, 6) || +(a30) 3 (T, )|
— — Qe 17 — m T
| [ +(@a) @A (Tys, ) || +(age) 5559 (Tyo, )] [+(a3p) 4569 (T, 1)
/ 7 " 7 67
50 _ ()6 (a17) @]+ @) P (T, O || +(a1) 2 (T, O] [+ (a3) (T, O]
Q17 16 — 0 0 0
| [ (az0) 44D (T, 0)] |+ (a30) G555 (T, £) || +(a33) @455 (T35, 1) |
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, 7 7 ,, 68
(a18)(2)| +(a15)? (Ty7,t) l | +(a15) P (T, 1) l ‘ +(a32) 333 (T, 1) ‘

" " 77 18
| +(az6) ) (Tys, ) | I +(azp) 59 (T, t) | I +(a34) @008 (T3, t) I

dGig _
dt

(a18)PGy7 —

Where | +(a10) P (T17,0) |, | +(ai;) P (T, ) |, | +(ais) P (Ty5, ) I are first augmentation coefficients for category 1, 2 and 3 69

|+(a/1/3)(1'1') (Ty4o t) I , | +(a1) PV (Tyy, t) ,|+(a'1'5)(1'1') (Ty4) t)l are second augmentation coefficient for category 1, 2 and 3

|+(a/2/0)(3'3'3)(T21, t) |,|+(a/2/1)(3'3'3)(T21, ) [,|+(az) 3 (Tyy, t) | are third augmentation coefficient for category 1, 2 and 3

|+(a'2'4)(4'4'4'4'4)(T25, t) I, | +(ays) B (Tys, t) ||+ (@56 ) B4 (Tys, t)l are fourth augmentation coefficient for category 1, 2

and 3

|+(a/2/8)(5'5'5'5'5)(T29, t) H+(a/2/9)(5'5'5'5'5)(T29, )|, [+(aze) BS99 (Ty, t)| are fifth augmentation coefficient for category 1, 2

and 3

|+(a§2)(6'6'6'6'6)(T33, t) \, I +(a33)®0668) (Tys, 1) |, |+ (azq) ©660) (T;s, t)| are sixth augmentation coefficient for category 1, 2

and 3

s _ gy oy, | G0V 00D G 0] |0 DG o) |- (52)C* (G35, 6)| - "
“ (=2 4444 Gy, 0)|[ = (b29) ©555%) (G1, )| = (b32) @549 (G5, )|

S U0 e U o) | A i) MO o) B PR
“ [=2) #4449 (Gy7, ) || = (b30) O5559) (G31, ) || = (b33) @549 (G5, )|

s _ s | 0P TGw 0] OG- 6N G0] | "
“ | = (b20) 49 (7, )] = (B30) > (G2, 1) ||~ (b3) @559 (G5, ) |

wherel —(b16)?(Gyo, t)| ,|—(b'1'7)(2)(G19, t)l , —(b'l'g)(z)(Glg,t)| are first detrition coefficients for category 1, 2 and 3 73

|—(bi'3)(1'1')(G, O],|=(b1) PV (G, 1) |, |- (b1s) (G, t)l are second detrition coefficients for category 1,2 and 3

|—(b'2'0)(3'3'3')(623, )[,| = (b31) B33 (Gos, ) |,| —(b32) B33 (G, t)| are third detrition coefficients for category 1,2 and 3

|—(b'2'4)(4'4'4'4'4)(027, t)I,|—(b£5)(4'4'4'4'4)(627, )| = by ) 444D (G,,, t)| are fourth detrition coefficients for category 1,2 and

3

|—(b'2'8)(5'5'5'5'5)(631, t) I , | —(byg) 3559 (G, 1) I | —(b30) 5559 (G, 1) | are fifth detrition coefficients for category 1,2 and 3

|—(b'3'2)(6'6'6'6'6)(635, t)\,|—(b§3)(6'6'6'6'6)(635, )|,|—(b3s) ©0068 (G, t)| are sixth detrition coefficients for category 1,2 and

3

PP B C0fy FTC STEIGH) I OATRSIGH) IR TR GHD] SN h
ae — R07TEZE T L (ag, ) 444D (T, )|+ (ahs) 5555 (Thg, ) || +(asy) ©55559) (T, £)| | 720

IS I ok FAC A TCAD) | SR GO GHD) | EICAIEIRGID) I Py *
dt | +(a5e) 444449 (Tyg, 1) | | +(apg) 555555 (T, t) | | +(ay;) 666666 (Tys, t)’

60 _ (o seorg, (@) +(az)® (T1, O] [+ (@) 222 (117, 0| +(a5) D (114, 1) ; °
« [+ (@50 44449 (Tys, 1) || +(a50) 55559 (T, 1) || +(a5) 66660 (Tys, )|

|+(a'2'0)(3)(T21, t) I, | +(az) P (Tyy, t) L | +(az;) @ (Tyy, t)| are first augmentation coefficients for category 1, 2 and 3 7

|+(a'1'6)(2'2'2)(T17, t) ,I +(ay,)?A(T,, t)l, I +(a1g) 2D (Ty5, t) | are second augmentation coefficients for category 1, 2 and 3

’

| +(a) T (T, 0) | ) | +(a1) ) (T, 1)

+(ar) PV (T, ) | are third augmentation coefficients for category 1, 2 and 3

| + (a;4) (4,4,4,4,4,4) (Tys, t) | ) | + (alzls Y@4444.8) (Tys, t)

+(ay6) 4D (T, 1) | are fourth augmentation coefficients for category

’

1,2 and 3
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’

|+(a/2/8)(5'5'5'5'5'5)(T29, t) |,|+(a/2/9)(5'5'5'5'5'5)(T29, )],|+(aze) 55555 (Tyo, t) | are fifth augmentation coefficients for category 1,
2and 3

| +(as) 65609 (Tyy, 1) ]| +(az3) @465 (Tas, 1)

+(az,) G60660) (T4 1) | are sixth augmentation coefficients for category

b

1,2 and 3
O N e et e PO
dt _ | —(byy)@a44D (G, 1) | | —(byg) 55555 (G3q, 1) | | —(by,)(666666)(Gys 1) I |
oo, | O EET GG G G0 G |, "
a“ || (bys) 444449 (G, )| = (39) ©55559) (Gay, 1) || = (b33) ©0599) (G5, 1)
N N oo e o N P
de _ | —(byg) @440 (G, 1) | | —(byy) 55555 (G3q, 1) | | —(by,)(666666)(Gys, 1) I |
|—(b'2'0)(3)(GZ3, t) I,I—(b;’l)(3)(623, )| |~ (h32)® (Gos, t)l are first detrition coefficients for category 1, 2 and 3 81
|—(bf6)(2'2'2)(619, O], |—(b17) @D (Gyo, 1) I | = (b15) 2D (Gyo, t)| are second detrition coefficients for category 1, 2 and 3
|—(b1'3)(1'1'1')(G, t) | —(b )G, 1)|,| = (bys) (G, t)| are third detrition coefficients for category 1,2 and 3
[= (B3 ) #4444 (Gyy, )| [= (b)) #4444 (Goy, )| | = (b36) “444D (Gyy, )| are fourth detrition coefficients for category 1, 2
and 3
|—(bgs)(5'5'5'5'5'5>(031, t)H—(bgg)(5'5'5'5'5'5)(631,t)], _(bé'o)(s,s,s,s,s,s)((;%t)| are fifth detrition coefficients for category 1, 2
and 3
|—(b;z)(6'6'6'6'6'6)(635, t) I,I —(by3)006668) (Gag, 1) || — (b3 ) 600068 (G, t)| are sixth detrition coefficients for category 1, 2
and 3
A _ g _ | @0 @), O+ 0 O T O 4 e) O 0] | *
dt I +(ag3) P (T, t) I +(a16) #**3(Ty7, 1) ‘ | +(a30) 3333 (T, 1) |
dGos _ (o vorg, (@) P +(a75) D (s, )| +(a30) O (T3, ) || +(a5) OO (733, 1) ) ®
d [ (@i D (11, 0| [ +(ary) @222 (T, 0) || +(@5) C2 D (T, 0)|
dGyg — (ay) PGy — (a’26)(4)| +(az6) ™ (Ts, 1) I | +(az0) ™ (T, ) H+(a§4)(6’6’) (Ts3, t) | N o
d [+ @)D (T, || +(aig) @22 (119, 0| +(a3) O3 (T, 0)|
Wherel(a;4)(4)(T25, t)l,l(ags)(4) (Tys,0)|, (age)(4)(T25,t)| are first augmentation coef ficients for category 1,2 and 3 85
|+(a'2'3)(5'5') (Tyo, t) ,I +(a39) 5 (Ty, t) I ,I +(a30) % (Tyo, t) I are second augmentation coef ficient for category 1,2 and3
|+(a§2)(6'6') (Ts3,t) |,|+(a§3)(6'6') (Ts3,t) I ,I +(as4)®% (T33, 1) | are third augmentation coef ficient for category 1,2 and 3
|+(a'1'3)(1'1'1'1)(T14, t) |, I +(ar) VD (T, ) )| +(ais) VD (Tyy, t)l are fourth augmentation coefficients for category1,2,and
3
|+(a'1'6)(2'2'2'2)(T17, t) | | +(a1;) 22Ty, ) || +(ais) @*22(Ty,, t)| are fifth augmentation coefficients for category 1, 2,and 3
|+(a'2'0)(3'3'3'3)(T21, t) \, I +(az) B33 (T, ) | | +(az) 3333 (T, ) | are sixth augmentation coefficients for category 1,2,and 3
dTy, = (by)®Tys — (bé4)(4)| —(b3) ™ (Gy7, 1) | | —(by5) " (G3y, 1) H - (b32)®) (Gs, t) | T, %
d (=B DG, | [~ 2D (G5, D) || - (b20) 322 (633, 0|
s _ g Sy, _ (525) | =(035)® (G, D] [ ~(B30) &%) (61, D] |- (b35) %) (G35, D) - v
dt =G IG, O] [~ (D E#D (610, ) || (b)) (63, 0|
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10



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012
ISSN 2250-3153

s _ g oy, — (526) | =(03)® (G270 | = (030) O (G31, )| |- (b5) % (G5, )] y ”
dt [~ HDG, 0] [~ big) 222 (Gro, D] |- (032) 2 (63, 0|

Where |— (b3) P (Gyr, )], | = (b35) P (Gyy, t) I = (026) P (G, 1) | are first detrition coef ficients for category 1,2 and 3 89

|—(b;8)(5'5')(631, ], |—(b39) % (G31, )|, —(b;o)(s's')(631,t)| are second detrition coef ficients for category 1,2 and 3

|—(b'3'2)(6'6')(635, )], |—(b33) @8 (G35, ) |, | —(b34) @ (G35, t) | are third detrition coef ficients for category 1,2 and 3

|—(b1'3)(1'1'1'1)(6, t) |,|—(b!4)(1'1'1'1)(6, O], |=(bs) IV, t)lare fourth detrition coef ficients for category 1,2 and 3

|—(b1’6)<2'2'2'2)(619, t) I, | —(b17) @222 (G, )|, | —(b1g) #?2 (G, t)| are fifth detrition coefficients for category 1,2,3
|— (b30) 333 (Gys, 1) |,|— (b31) B33 (Gos, ) || - (B22) 3333 (G, 1) | are sixth detrition coefficients for category 1,2,3

i _ o yorg,, | @ L@ O 0] @) T Ol @) O 0] |7
“ [+ (ai) EH D Ty, O] +(a1) 222 (117, 0)|| +(a30) 2232 (Ty,, 0)|

4629 _ o o, — (a39) @] +(@3) @ (Tys, O] +(a35) ) (Ty5, || +(a35) @5 (733, 1) - "
at [+ (@) C DTy, 0| +(@i) @222 (T, 0) || +(a3) 32391y, )

o _ o\ g [ (030) O+ @30) O (T, O][+(a30)* (5, O][+(a5) O T3, 0] | *
ac ~ 070 T @) T (T, 0|+ (aie) 2222 (T, 0] [+ () S22 (T, 0)] |

Where |+(a'2'8)(5)(T29, t) | +(a39)® (Tao, ) || +(a30)® (Tyo, ) | are first augmentation coef ficients for category 1,2 93

and 3

And |+(a'2'4)(4'4') (Tys, )|, |+ (azs) 4 (Tos, )|, | +(@z6) 4 (Ts, t)| are second augmentation coef ficient for category 1,2

and 3

|+(a§2)(6'6'6)(T33, t) |,|+(a§3)(6'6'6)(T33, t) I |+ (az,)©00 (Tay, t) I are third augmentation coef ficient for category 1,2

and 3

|+(a'1'3)(1'1'1'1'1)(T14, t) |,|+(a'1'4)(1'1'1'1'1)(T14, [+ als) LD (T,, 1) | are fourth augmentation coefficients for category 1,2,

and 3

|+(a{6)(2'2'2'2'2)(T17, t) |, | +(a17)®#22D (T, t) || +(a1g) #2222 (T, ) | are fifth augmentation coefficients for category

1,2,and 3

|+(a'2'0)(3'3'3'3'3)(T21, t) H +(ay;) G333 (Tyy, 1) ||+ (a5, ) 3333 (T, t)l are sixth augmentation coefficients for category 1,2, 3

T _ S, _ (b20) [ = (b30)® (631, O] | = (B3) 4 Gz, D] |- (b32) 9 (G35, 1) - "
dt ‘ —(b;,3 YLD (G, 1) ‘ ’_(bi’e)(z,z,z,z,z) (Gyo,t) ‘ | - (bgo)(3'3'3'3’3) (Gp3,0) ’

ATy _ o oy, _ | GO Gon O] [FCs) G O] 2)9 s ) | »
at =G ® DG, 0] [~ (b)) #222D (G1g, D] |- (b31) 447 (G35, 1)

o _ 0 s _ (530) @[ = (b3)® (631, O] [~ B3) ) Gz, D] |- (B3) 9 (G35, 1) ’ "
dt ‘ - (biys)(l‘l‘l‘l‘l‘) (G,t) ‘ ’ - (b;’g)(z,z,z,z,z) (Gyg,t) ‘ | - (bgz )B3333) (Gp3,0) ’

where |— (b35) P (G31, )| | =(by) P (G3y, )| | —(b30) P (G3y, t)| are first detrition coef ficients 97

for category 1,2 and 3

|—(b'z'4)(4'4')(627, O], |=bys) 4 (Gyy, )|, | = (b)) 4+ (G, t)| are second detrition coef ficients for category 1,2 and 3

WWwWWw.ijsrp.org
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|—(b'3'2)(6'6'6)(635, t)|,|—(b'3'3)(6'6'6)(635,t)|, —(b34) 59 (G, t)| are third detrition coef ficients for category 1,2 and 3
[= (1) D (G, )| [~ (by) (6, 0)
[=(b1) 222 (610, )}~ (b1) #*222 (Gro, 1)

|- (b30) 32339 (G5, D)} |- (07 B339 (G5, 0)

,I—(b/l/s)(l'l'l'l'l')(G, t) | are fourth detrition coefficients for category 1,2, and 3

—(byg) #2222 (G4, 1) I are fifth detrition coefficients for category 1,2, and 3

b

= (byy) 33333 (G, t)| are sixth detrition coefficients for category 1,2, and 3

b

4 _ o vorg,, | (@D @) O T 0|+ @) T Dl H@) WO T, 0] | ’
dr T @ O (T, 0] [+(a10) 22222 (137, O|[#(a30) O30 Ty, 0]

d6ss _ (o, o, _ (@53)©|+(a33)© (T3, )| +(a59) &5 (Tpo, 1) || + () 4+ (T35, 8)| . %
dt » ” | +(ay) DTy, t)l +(ay;) 22220 (T, t)||+(a;1)(3'3'3'3'3'3)(T21, t)l »

dGsy _ (a34)©Gas — (a;‘4)(6)| +(a31)® (T35, ) I ‘ +(a30) ) (T, ) ‘ I +(a36) 4 (Ts, t)| G 100
dr T ) T (T, 0] [+ (@) 22222 (13, D[+ (a3) 33 (T, 0|

|+(a§2)(6)(T33, t)H+(a'3'3)(6)(T33,t)L|+(a;4)(6)(T33, t)| are first augmentation coef ficients for category 1,2 and 3 101

|+(a'2'8)(5'5'5)(T29, t) ,I +(a29) 55 (The, ) I |+ (as0) G5 (T, £) | are second augmentation coef ficients for category 1,2 ,3

[+(@50) ) (Tys, 0, +(ags) #*4) (Tys, )|, [ +(a36) #** (Tys, 1) | are third augmentation coef ficients for category 1,2 3

[+(@ay) POy, O || +(ar) P (T, O] +(ais) WD (T, )| - are fourth augmentation coefficients

|+(a'1'6)(2'2'2'2'2'2)(T17,t) |,|+(a'1'7)<2'2'2'2'2'2)(T17, £) |+ (ayg) #2222 (T,,, t)| - fifth augmentation coefficients

|+(a'2'0)(3'3'3'3'3'3)(T21,t)\,I+(a'2'1)(3'3'3'3'3'3)(T21,t)H+(a'2'2)(3'3'3'3'3'3)(T21,t)| sixth augmentation coefficients

o _ 0 Sy _ (532) @] =(03) @ (G35, D] [ - (B3) &5 (G1, D] |- B30 4 (G, D] Ts, N
at (=) DG, 0] [~ () 222D (Gro, D] |- (b20) 32423 (G, 1)

dTl _ (b33)(6)T32 _ (bé3)(6)‘ _(b;3)(6) (G35, 1) I | - (bg9)(5’5’5)(631» t) H— (béls)(4’4'4')(627r t)| Ts3 "
at [~ DG, 0] [~ (o) P22D (Gro, D] |- (031) 32423 (G, 1)

AT _ o sop _ | G0 G ][ GG O] G2 D Gr0] |
at =) MG, O] [~ (i) 222D (Gro, 1) || (b52) 32423 (G, 1)

|—(b;2)(6)(635, t)l,l—(bg3)(5)(635, t) ,I—(b§4)(6) (G3S,t)| are first detrition coef ficients for category 1,2 and 3 105

|—(b;8)(5'5'5)(631, £) |,|—(b'2'9)(5'5'5)(631, t) ,|—(b§0)(5r5r5>((;31, t)l are second detrition coef ficients for category 1,2 and 3

|—(b'2'4)(4'4"*')(G27, O], |=(bys) 44 (G, 1) || = (be) 444 (Gyy, t)| are third detrition coef ficients for category 1,2 and 3

|—(b;'3)(1'1'1'1'1'1)(G, t) |,|—(b;4)(1'1'1'1'1'1)(6, ) H —(bys) PLLLED(G, t)| are fourth detrition coefficients for category 1, 2, and

3

|_(bi’e)(Z,Z,Z,Z,Z,Z)(Glg’ t) \,I—(bi})(z'z'z'z'z'z)(Glg, t)H_(birg)(z'z'z'z'z'z)((;lg, t)l are fifth detrition coefficients for category 1, 2,

and 3

|— (b30) @333 (G, 1) |, |— (b31)BR3333) (Gys, )| |- (B ) 333333 (G, t)| are sixth detrition coefficients for category 1, 2,

and 3

Where we suppose

B @D, @, @)D, ), G, >0, 106

i,j =13,14,15
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(B) The functions (a; )@, (b, )V are positive continuous increasing and bounded.
Definition of (p;)®, (;)™:

(@ )V (T4, 1) < ()P < (Agz)®

(BHVEG. O < (WD < B)D < (Biz)®

() limTz—mo (a;')(l) (Tys,t) = (pi)(l) 107
limge (b )V (G, 1) = ()P
Definition of (A3 )®, (By3)® :

Where ‘(1413 YD, (Bi3)D, (p) Y, )P ‘ are positive constants and [i = 13,14,15

They satisfy Lipschitz condition: 108

1(a; YD (T4, 1) = (@ )V (Tyq, )] < (ki3 )YD|Tyy — Tyyle s e
IBHYDE,0) = (B IDG, O] < (Raz )VIIG = 6 [|le (1)
With the Lipschitz condition, we place a restriction on the behavior of functions 109
(a; YD (Ty,,t) and(a; )P (Tys, t) . (Tyy, t) and (Ty4, t) are points belonging to the interval
[(Ry3)D, (M5 )] . 1t is to be noted that (a; ) (Ty4, t) is uniformly continuous. In the eventuality of
the fact, that if ( M3 )@ = 1 then the function (a; ) (T4, t) , the first augmentation coefficient
would be absolutely continuous.
Definition of (M3 )™, (ky3)® : 110
(D) (My3)D, (ky3)D, are positive constants

(ap® (D
(M13)D 7 (F13)D

Definition of ( P;3 )@, (Q3)® : 1
(E) There exists two constants ( P;3 )™ and ( 05 ) which together

with (M;3)D, (ky3)D, (A;3)® and (B3 )™ and the constants

(@)D, (@)@, b)D, (b)D, ), ()W, i = 13,1415,

satisfy the inequalities

1
(M13)D [(C

<1

@) + (@) + (Az) D+ (P3)® (ki3) ] <1

! ! D A ~
W[ (bi)(l) + (bi)(l) + (B )(1) + (013 )(1) (ki3 )(1)] <1

Where we suppose
(F) (ai)(Z)' (a;)(Z)l (a;' )(2)’ (bi)(Z)l (b;)(Z)l (bl” )(2) > Or lr] = 16117)18

G The functions (a; )@, (b; )® are positive continuous increasing and bounded.
L L

Definition of (p)®, (r;))®: 112
@)D (T17,8) < P)® < (Ars)® 1
(b )P (Gro,t) < ()P < ()P < (B )@ 114
(H) limg, o, (@ )P (Ty7,t) = ()@ 115
limg_e (b )@ ((Gyo),t) = ()@ 116
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Definition of (A )®, (B )@ :

Where|(/i16 )@, (Bis)?, (p)P®, ()@ |are positive constants and [i = 16,17,18

They satisfy Lipschitz condition:

(@ )P (T17,6) = (@ )P (T17, O] < (ki )P Ty — Tiple o)

(5P ((619), ) = (B P((G19), )1 < (Ryg YPNI(G19) = (Gyo)'[e~ M)t

With the Lipschitz condition, we place a restriction on the behavior of functions (a;' YA(Ty,, 1)

and(a; )@(Ty7,t) . (Ty7,t) and (Ty7, t) are points belonging to the interval [( &y )@, (M )P] . Itis
to be noted that (a; )@ (T}, t) is uniformly continuous. In the eventuality of the fact, that if ( M, )® =
1 then the function (a; )@ (T}, t) , the SECOND first augmentation coefficient would be absolutely
continuous.

Definition of (M4 )@, (k)@ :

() (M )P, (ki )P, are positive constants

@® k@
(M16)P 7 (M16)P

Definition of ( P;3)®, (03)@ :

There exists two constants ( P;g )@ and ( 0,4 )@ which together
with (M6 )@, (k16 )P, (A16)Pand (B )P and the constants
@)@, (@)@, )@, )P, @)@, ()®,i=16,17,18,
satisfy the inequalities

1 ’ P - ~
()@ [@)® +@)® + (As) P+ (Ps)® (ky)P] < 1
S
(M16)®

[ 0P+ B)P + (Bis)® + (Q16)? (k)P <1
Where we suppose
) @)®,(@)®, (@), (1), ()P, (B )® >0, ij=202122
The functions (a; )®, (b, )® are positive continuous increasing and bounded.
Definition of (p)®, (1,)®:
(@ ) (Ty1,8) < P)® < (Ay)®
(b )P (G3,6) < ()P < (b)) < (Byy )@
limr, o (@ )® (Tyy, ) = ()@
limgoe (b, )® (Gy3,8) = (1)@
Definition of (A, )®, (B, )@ :

Where ‘(AZO )3, (By )P, )@, (1)@ ‘ are positive constants and [i = 20,21,22

They satisfy Lipschitz condition:

1(a; )BTy, ) = (@] )P (Ta1, )] < (kgo )P|Tyy — Ty le™(M20)Pt
1(b) ) (Ga3 ) = (b )P (Ga3, )] < (Fego )P|Gag — Gog' [|le=(M20) Pt

With the Lipschitz condition, we place a restriction on the behavior of functions (a; ) (T;;,t)

WWwWWw.ijsrp.org
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and(a; )®(Tyy,t) . (Tyy, t) And (T,y, t) are points belonging to the interval [( kyo )®, ( My )®] . Itis
to be noted that (a; )® (T4, t) is uniformly continuous. In the eventuality of the fact, that if ( M, )® =
1 then the function (a; )®(T,;,t) , the THIRD augmentation coefficient attributable would be
absolutely continuous.

Definition of ( Mo )®, (ko )@ :

(K) (M )P, (kyo )P, are positive constants

@® v ®
(M20)® 7 (M20)®

There exists two constants There exists two constants ( P, )® and ( 05, ) which together with
(M), ()P, (Ay0)Pand ( By, )™ and the constants
@)@, (@)@, )P, )P, )P, ()P,i=2021.22,

satisfy the inequalities
_r
(M20)®
_r
(M0 )®

[@)® +@)P + (A0)® + (Pro)P (kz0)P] < 1
[ )P+ B)® + (B0)® + (020)® (k)P <1
Where we suppose
L (@, @), @)?,BIP, B, (bW >0, ij=242526
(M)  The functions (a; )®, (b; )® are positive continuous increasing and bounded.
Definition of (p))®, (r,)®:
(@)W (Tz5,0) < )W < (Ay4)®
BB (G t) < (D)W < B < (Bp)®
limr, L (a; )P (Tys,t) = ()@
limg_e (b )® ((G7), ) = ()™
Definition of ( Ay, )™, (B4 )™ :

Where | (A )®, (B )P, ()@, ()W | are positive constants and [i = 24,25,26

They satisfy Lipschitz condition:

(@ )P (T35, ) = (@ )P (Tas, D < (Ko )P Tas — Tps|e™(Mas )t

(5 )P ((G2r), ) = B YP((G2), )] < (Roa YOI (Gor) = (G [le ™M) Ve

With the Lipschitz condition, we place a restriction on the behavior of functions (ag YB(Tys, t)
and(a; )® (Tys,t) . (Tys, t) and (Tys, t) are points belonging to the interval [( ka4 )@, (Mo )] . Itis
to be noted that (a;' Y#®(T,s, t) is uniformly continuous. In the eventuality of the fact, that if ( #7,,)® =1

then the function (a; )™® (T,s,t) , the FOURTH augmentation coefficient would be absolutely

continuous.
Definition of ( My, ), (kps )@ :
(N) (M )@, (ks )@, are positive constants

@® _ep®
(M24)® 7 (Maq)®

Definition of ( Py, )@, ( Q4 )® :
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(0) There exists two constants ( P,, )™ and ( Q54 ) which together with
(Myy )®, (ks )P, (Ay)Pand ( B,y )™ and the constants

(@)™, (@)@, )@, 1)@, @)@, )W, 1= 24,2526,

satisfy the inequalities

@[ @® + @D+ (A)® + (P)® (ke )P] < 1

1

(My0)® [ (bl-)(4) + (blf)(‘*) + (324 )(4) + (QZ4 )(4) (1224 )(4)] <1

Where we suppose
B @@, @), 6,6, ) >0, i,j = 282930 v
(Q)  The functions (a; )®, (b, )® are positive continuous increasing and bounded.
Definition of (p,)®, (;)®:
(@)D (Tz5,8) < () < (A )®
()P ((Gs1), 1) < () < ()P < (Byg)®

138
R)  limp, (@ )® (Tyo, ) = ()
limg e, (b; )® (Ga1,0) = (1)®
Definition of ( Ay )®, (Byg )™ :
Where | (Ay5)®, (Byg ), 0)®, (1)® | are positive constants and
They satisfy Lipschitz condition: 139
(@ Y5 (T30, 8) = (a7 )P (T, )] < (fegg YO Ty — Tpole ™M)
(5P ((G31),0) = (YD ((G51), )] < (kap YO1(Ga1) = (G5’ [leMas )t
With the Lipschitz condition, we place a restriction on the behavior of functions (a; )® (T, t) 140
and(a; )®(Tao, t) . (Tyo,t) and (Tyo, t) are points belonging to the interval [( ky5)®, (Mg )] . Itis
to be noted that (a; )® (T, t) is uniformly continuous. In the eventuality of the fact, that if ( Mg )® =
1 then the function (a; )® (T, t) , the FIFTH augmentation coefficient would be absolutely
continuous.
Definition of ( M,g ), (kg )™ : 141
(S) (M), (ka5 ), are positive constants

@® _)®
(M28)5) 7 (M)

Definition of ( Pog ), ( Q5 )™ : 142
) There exists two constants ( P,g ) and ( 0,5 )® which together with
(M), (kg)®, (Ay8)Pand (B,g )® and the constants

(@)®, (@)@, B, (), (), (1)®,i = 28,2930,  satisfy the inequalities
! S ' A a ~

(M28)® [ (@)® + (ai)(S) + (A )® + (P ) (kpg )P <1
1

(M2 )>) [ B)® + (bi,)(S) + (Byg)® + (02)® (kps)®]<1

Where we suppose
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(@)@, (@)@, (@)@, )@, )@, (b )® >0, i,j = 323334
(V) The functions (a; ), (b; )© are positive continuous increasing and bounded.
Definition of (p,))©, (,)®:
(a;)O(T33, ) < @)® < (A5 )@
(B ((G35), ) < ()@ < (1)@ < (B5)®

V) limpe (@ )©® (T33,0) = (p)©
limg o, (b; )® ((G35),t) = (1)@
Definition of (A3, )®, (B3, )® :

Where ‘(1432 )®, (B3,)®, (p)©, (1)® ‘ are positive constants and [i = 32,33,34

They satisfy Lipschitz condition:

(@) ® (T33,) = (a7 )O (T3, O] < (fez )O| Tz — Tizle M)t

(5O ((G35)', ) = (B YO ((Gas), )] < (Raz )O1(Gas) — (Gas) ||~ T2

With the Lipschitz condition, we place a restriction on the behavior of functions (a;' YO (Ty3,t)

and(a; )©(Ts3,t) . (Tss, ) And (Ty3, t) are points belonging to the interval [( ks, )(©, (M5, )©] . Itis
to be noted that (a; ) (T3, t) is uniformly continuous. In the eventuality of the fact, that if ( M3, )® =
1 then the function (a;')“) (T33,t) , the SIXTH augmentation coefficient would be absolutely
continuous.

Definition of ( M3, ), (k3, )© :

(M3, )®, ( k3, )®, are positive constants

@® _©)®
(M32)®) 7 (M3 )(®

Definition of ( P3, )©, (05, )©® :

There exists two constants ( P;, )® and ( 03, )® which together with
(M35 )®, (k35 )@, (A3,)@and (B;, )©® and the constants
(@)@, (a)®, )@, )@, @)@, (1), i =32,3334,
satisfy the inequalities

1 1 ~ ~ ~
(7122)©® [(@)®@ + @)@+ (A5)@+ (P3)® (k3 ) @] < 1

1

@l GO+ 1)@+ (B) @+ (022)@ (k)@ <1

Theorem 1: if the conditions (A)-(E) above are fulfilled, there exists a solution satisfying the conditions
Definition of G,(0),T;(0) :

G;(t) < (ﬁ13 )(1)3(M13)(1)t , | G:(0) =G > 0‘
T,(t) < (Qg3) W™V 1,0 =T >0

If the conditions (F)-(J) above are fulfilled, there exists a solution satisfying the conditions

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

143

144

145

146

147

148

149

150
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Gi(®) < (P )(Z)Q(M“’)(Z)t . G(0)=G6>0

T,(t) < (04 )PeMe)¥t | T (0)=T">0
If the conditions (K)-(O) above are fulfilled, there exists a solution satisfying the conditions 151
Gi(6) < (Pyy)PeM0)Pt - G,(0) =GP >0
T,(t) < (Qy)Pe™0Pt | 1,0)=T >0
If the conditions (P)-(T) above are fulfilled, there exists a solution satisfying the conditions 152

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

Gi(t) < (Py )(4)3(M24)(4)t : | G;(0) =G > OI
T,(t) < (Qp )PPt 1) =T >0
If the conditions (U)-(Y) above are fulfilled, there exists a solution satisfying the conditions 153

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

G(O) < (P )™t T7G,0) = 67 > 0]

Ti(t) < (Qg5) @)t I1(0) =T > 0

Theorem 1: if the conditions (Y)-(X,) above are fulfilled, there exists a solution satisfying the conditions 154
Definition of G;(0),T;(0):

G:(O) < (P ) e 7G,0) = 67 > 0]

Ti(t) < (03) @) I1(0) =T > 0

Proof: Consider operator A defined on the space of sextuples of continuous functions G;, T;: R, — 155

R, which satisfy

Gi(0) =G, T,(0) =T, GP < (Pi3)P, T < (Q13)®, 156
0 < Gi(t) — G° < (P )DeMMs)e -
0 < Ti(6) — T < (Qy3) Ve M)t 158
. 159

Gi3(t) = G5 + fot [(013)(1)014(5(13)) - ((a'13)(1) + a13) P (Tua (sazy), 5(13))) Gz (5(13))] ds(13)

_ ) " 160
Ga(t) = Gy + fot [(‘114)(1)613 (sas) — ((a14)(1) + (a12) P (T (sa3)), 5(13))) Gig (5(13))] ds(i3)

_ ) " 161
Gis(t) = G5 + fot [(a15)(1)G14(5(13)) - ((als)(l) + (a15) (T (sa3)), 5(13))) G1s (5(13))] ds13)

_ ; " 162
Ti3(0) =TS + fot [(b13)(1)T14 (sazy) — ((b13)(1) - (b13)(1)(G(S(13)),S(13))) Ti3 (5(13))] ds(3)

_ ; " 163
T () =T + fot [(b14)(1)T13 (sazy) — ((b14)(1) - (b14)(1)(G(S(13)),S(13))) Tis (5(13))] ds(3)

= ' " 164
Tis(t) = TS + fot [(b15)(1)T14(5(13)) - ((bls)(l) - (b15)(1)(G(s(13))' 5(13))) Tis (5(13))] ds13)

Where s(,3) is the integrand that is integrated over an interval (0, t)

Proof:

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 = (Qm )(2), 165
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0= Gi(D) = G < (Prg)DeMa)™

0<Ty(t) = TP < (Q5 )Pel Mo e

By

Gi6(t) = Gl + fot [(a16)(2)617 (5(16)) - ((0,16)(2) + a,1,6)(2)(T17 (5(16))’5(16))) Gie (5(16))] ds(16)
Gy7(8) = Gy + fot [(‘117)(2)616 (5(16)) - ((0,17)(2) + (a'1’7)(2)(T17 (5(16))’5(17))) G17 (5(16))] ds(16)
Gi(t) = G + fgt [(a18)(2)617(5(16)) - ((ais)(z) + (a19) @ (T17 (se)), 5(16))) Gig (5(16))] ds(1e)
Ti6(t) = T{s + fot [(b16)(2)T17 (5(16)) - ((bi6)(2) - (bi,6)(2)(6(5(16))1 5(16))) T16(5(16))] ds(16)
Ty, () = TSy + fot [(b17)(2)T16 (5(16)) - ((bﬁ)(z) - (bi’7)(2)(6(5(16))15(16))) Ti7 (5(16))] ds(16)
Tig(t) = Ty + fot [(bIB)(Z)TU (5(16)) - ((bis)(z) - (bils)(z)(G(S(w))x5(16))) Tig (5(16))] ds(16)
Where s(46) is the integrand that is integrated over an interval (0, t)

Proof:

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

G:(0) = Gio , Ti(0) = Tio ) Gio < (Py)® 'Tio < (Q20)9,

0. Gi(t) = G < (Pyg )P M)

0 < Ti(t) = T < (g )P M)

By

Gao(t) = G3o + fot [(azo)(3)021 (5(20)) - ((aéo)(3) + ago)(3)(T21(5(20)),5(20))) Gao (5(20))] ds (20
Gy () = G3y + fot [(a21)(3)G20 (50) = ((a,21)(3) + (agl)(3)(T21 (5(20))'5(20))) G (5(20))] ds 20y
Gy () = G3, + fot [(azz)(3)521(5(20)) - ((‘1’22)(3) + (agz)(3)(T21 (sc0)), 5(20))) G2 (5(20))] ds (20
Ty (t) = Tsp + fot [(bzo)(3)T21(5(20)) - ((béo)m — (b20)P(G(s20))s 5(20))) Tz (5(20))] ds (20
T (t) = T3 + fot [(b21)(3)T20 (s@oy) — ((bél)@) — (2P (G(s0)), 5(20))) T21(S(20))] ds (20
Ty, (t) = Tg, + fot [(bzz)(3)T21(5(20)) - ((béz)m ~ (b22)®(G(so)), 5(20))) Ty, (5(20))] ds 20y

Where 5,0y is the integrand that is integrated over an interval (0, t)

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

G;(0) =G, T;(0) =T, G} < (P )™, T < (Q24)®,

0= Gi(t) = G < (Py )We i)™

0 <Ti(®) =T < Qo4 )Vt )

By

- t ’ "

G4 (t) = Go4 + | [(a24)(4)625(s(24)) - ((a24)(4) + a34) P (Tos (s24))s 5(24))) 024(5(24))] ds (a4

G5 (t) = G35 + fot [(‘125)(4)(;24 (5(24)) - ((aés)(4) + (azs)™ (Tzs (5(24))' 5(24))) Gas (5(24))] ds(a4)
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- t r "

Goo(t) = G + N [(aze)(4)625(5(24)) - ((aze)(4) + (a26) P (Tas (s20))s 5(24))) Ge (5(24))] ds sy
— t ’ "

Tou(t) = Ty + |, [(524)(4)T25 (ses) — ((bz4)(4’) - (bz4)(4)(5(5(24)),5(24))) T24(S(24))] ds(a4)
— t ’ "

Tys(t) = T35 + |, [(bzs)(4)T24(5(24)) - ((bzs)m - (bzs)(4)(5(5(24)),5(24))) Ts (5(24))] ds(a4)
j— t ’ "

Tye (D) = T3 + fg [(bza)(4)T25(5(24)) - ((b26)(4) - (b26)(4)(6(5(24))'5(24-))) T (5(24))] ds(24)
Where s(,4) is the integrand that is integrated over an interval (0, t)

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

G;(0) =G, T;(0) =T, G < (Pyg)®, T < (Q25)®,

0= Gi(t) = G < (Pog )@ Me0)™

0 < Ty(t) = TP < (Qg5 )P (M8t
By

Gog(t) = G3g + fot [(azs)(S)Gw(s(zs)) - ((aés)(s) + alzls)(s)(Tw(S(zs)); 5(28))) Gog (5(28))] ds(2s)
Gao(t) = Ggo + fot [(a29)(5)628 (5(28)) - ((alz9)(5) + (ag9)(5) (T29 (5(28)): S(zs))) Goo (5(28))] dszg)
G0 (t) = G3p + fot [(‘130)(5)629 (ses)) — ((aéo)(s) + (a30)® (Tzo (5(28))15(28))) G3o (5(28))] ds(2g)
Tyg(t) = Tap + fot [(bzs)(S)Tw (5(28)) - ((bés)(s) - (bgs)(s)(G(S(zs))x5(28))) T (5(28))] ds(zg)
Tyo(t) = Tgo + fot [(bZQ)(S)TZS (s@s)) — ((bég)(s) — (b20)®(G(s2s)), 5(28))) T29(S(28))] ds(2g)
Tso(t) = T + fot [(b30)(5)T29(5(28)) - ((béo)(s) - (bgo)(s)(G(S(zs)),5(28))) T3 (5(28))] ds(2s)
Where s(,gy is the integrand that is integrated over an interval (0, t)

Proof:

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

G:(0) =G, T;(0) =T, G) < (P,)®, T < (032)®,

0= Gi(8) = G < (P )@ M)

0 <Ti(®) =T < (Qx )P M)

6_32 @® = ng + fot [(a32)(6)633 (5(32)) - ((aéz)(@ + agz)(e)(Tga (5(32))' 5(32))) G3z (5(32))] d5(32)
G33(t) = G35 + fot [(a33)(6)G32 (sa)) — ((aég)(6) + (a33) @ (T33(s2)), 5(32))) Gs3 (5(32))] ds(zz)
G34(t) = G4 + fot [(‘134)(6)633 (s@2) — ((a’34)(6) + (a34)©(T33(s32))s 5(32))) G34(5(32))] ds(3z)
T5(t) = T3, + fot [(b32)(6)T33 (s@2y) — ((béz)(ﬁ) - (bgz)(e)(G(S(az)),5(32))) T3, (5(32))] ds(sz)
T33(t) =T + fot [(b33)(6)T32 (s@2y) — ((bés)(ﬁ) - (b§3)(6)(5(5(32)),5(32))) Ts3 (5(32))] ds(sz)
T30 (D) = TS + fot [(b34)(6)T33 (5(32)) - ((bé4)(6) - (b§4)(6)(6(5(32)): 5(32))) T34(5(32))] ds(3z)
Where 53, is the integrand that is integrated over an interval (0, t)

€)] The operator A™) maps the space of functions satisfying 3into itself .Indeed it is obvious that

WWwWWw.ijsrp.org

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

20



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012
ISSN 2250-3153

t 5 f13)®
Gi3(t) < Gfs + Jo [(a13)(1) (G&"‘(Pl:s YD) 5(13))] dsasz) =
1 0 (a13) W (3D M2 YD
(1 + (a13)( )t)G14 + W(e( 13 1)
From which it follows that 210

(P13)D+69,

W R (— —0—> .
(Gy3(t) — Gy)e~(Mhs e < (013) ((Pi3)® +6GPy)e Gl + (P13 )(1)l

(M3 )M

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

Analogous inequalities hold also for Gy4, G5, Ti3, Tia, Tis

(b) The operator A®?) maps the space of functions satisfying into itself .Indeed it is obvious that
t = @)
Gi6(t) < Gl + [(am)(z) (GP7+(P16 )©eMe) 5(16))] dsae) = (1+ (a16)P)GY; +

(a16)P(P1)@ (e( M16) Pt _ 1)
(M16)@
From which it follows that
(P16)P+69;

o (gt
(G (1) — Gig)e™(Me )™t < ((;11?)(2) [(( Pis)® +GY;)e 617 + (Prs )@

Analogous inequalities hold also for Gy7, Gig, Ti6, T17, Tig

€)] The operator A®) maps the space of functions satisfying into itself .Indeed it is obvious that
t PN 3)
Gao(t) < G + fo [(azo)(3) (G% +( Pyy )PeM0) S(ZO))] dso) =

3 0 4 @0)PP0)® [ (1,0 ®
(1+ (az0)®t)G3; +W(e( 207 - 1)

From which it follows that 211

(P20)®+6Y;

_ @) ® ~ <——0—> ~
(Go(£) — Gp)e~(Ma0) Pt < 020 (P, Y3 1 G, )e G ) 4 (Py)®

(M0 )3

Analogous inequalities hold also for G,q , Gyy, Tog, To1, Ton

(b) The operator A™ maps the space of functions satisfying into itself .Indeed it is obvious that
Gpa(t) < G34 + fgt [(a24)(4) (Ggs +( Py )(4)emz4)(4)s(24))] dss) =

4 0 (a2) P (P2a)® Moy Y
(1+ (a20)®t)G35 +W(e( @)~ 1)

From which it follows that
(P24)P+6%5

- @ Wl s <‘—0—> b
(Gaa(£) — G e (Mat) ™t < (24) ((Pay )™ + G35 )e 625 + (P )®

(M4 )®)

(G?) is as defined in the statement of theorem NUMBERED ONE
(c) The operator A®) maps the space of functions satisfying into itself .Indeed it is obvious that
t 5 )
Gog(t) < G3g + [(azs)(s) (G§9+(P28 )®eHas) 3(28))] dss) =
(a )(5)(;‘) Q) [/ G)
(1+ (az8)®t)Go + %(e( )7 — 1)
From which it follows that
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_(P28)®)+6Yg

(Par®+ el ) 1 )<5>]

— (0 Yp—(f1g) Pt - (228)®
(Gog(t) — Ggle™ 128 S(MZS)(S)

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

(d) The operator A maps the space of functions satisfying into itself .Indeed it is obvious that 212

t 5 M=, )(6)
G2 (t) < G + Jo [(a32)(6) (G§3+(P32 )(©e(Ms2) 5(32))] dsez) =
© )0, 4 @) PP (1, )©r _
(1 + (a32) t)Ggg + (M32 )(6) (e 32 1)
From which it follows that

_(P32)®+6%5

® _ < —o—> .
(G (t) — GS,)e~ (M3 e ¢ (32) ((P3)® +G%)e 633 + (P )(6)]

(M35 )(®)

(GY) is as defined in the statement of theorem ONE
Analogous inequalities hold also for G,s , Gyg, Tos, Tos, Toe

@® ™
(M13)D 7 (M33)D

It is now sufficient to take < 1 and to choose

(P;3)® and (Q43)® large to have

- (P13 )(1)+G?
@)® | 5 p NG P
1w [(P)® + ((P) P +G7)e V5 < (P3)®
- (213)D+1)
Y |5 _( —°—> 0 0
(M;S)(l) ((Q13)V + 7}'0)9 g +(013)P| < (Q13)®

In order that the operator A transforms the space of sextuples of functions G; , T; satisfying 34,35,36
into itself

The operator A™) is a contraction with respect to the metric
d ((G(n, T®), (6@, T(Z))) =

sup{max |Gi(1)(t) - Gi(z)(t)|e_m13)(1)t,max |Ti(1)(t) - ﬂ(z)(t)|e_(ﬁl3)(1)t}
. teRy teRy

Indeed if we denote 213
Definition of G,T: (G, T) =AM(G,T)

It results

62 - 2| < (@)@ 6L — 6P|~ Vs e M) Vsan gy +

i@ OJoD - 6o T V00TV

(aI3)(1)(T1(j), 5(13))|G1(31) - Gl(é)|e—(ﬂ13)(1)S(l3)e(%3)(1)5(13) +

2 " 1 ” 2 —(M42)D Mq2)D
G1(3)|(a13)(1)(T1(4),5(13)) _ (a13)(1)(T1€l),s(13))| e~ (M13)*7513) o (M13) 3(13)}ds(13)
Where s (3 represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|6 — @]~ (P e <

A (@) + @)D + (A1) + (P) D (Fip))d (60, 70; 6, 7))
13
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And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (a;3)® and (b;3)™" 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 (Py3)Me ™19Vt gnd (Qy5)De M)Vt
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) = 0 214
From 19 to 24 it results

G (t) > Gi()e[—fgt{(a;)(l)—(a;’ )(1)(T14(5(13))'5(13))}‘15(13)] >0

T (t) = Tioe(‘(blf)(l)t) >0 fort>0
Definition of ((M3)®),, (M;3)®), and ((M3)™D), :
Remark 3: if G;3 is bounded, the same property have also Gy4 and G;s . indeed if

Gi3 < (My3)@ it follows d(% < ((My3)®), = (a14)V Gy4 and by integrating

Giy < (My3)®V), = G, + 2(“14)(1)((/Mw)(l))l/(a,m)(l)

In the same way , one can obtain

Gis < ((ﬁ13)(1))3 = Gis + 2(“15)(1)((’1‘7’13)(1))2/(“,15)(1)

If Gi4 or Gy5 is bounded, the same property follows for G5, Gis and Gy3, G14 respectively.
Remark 4: If G5 is bounded, from below, the same property holds for G, and G5 . The proof is
analogous with the preceding one. An analogous property is true if Gy, is bounded from below.
Remark 5: If T,; is bounded from below and lim,_,., ((b; )V’ (G(t),t)) = (b14)® then T}, — co.
Definition of (m)™ and ¢; :

Indeed let t; be sothatfort > t;

(b1)® = (b HD(G(), 1) < &, T3 (1) > (M)W

Then % > (a;4) P (M) — g Ty, which leads to

(a19)Pm)®
€1

Ty = ( )(1 —e~e1t) + T e 1t If we take t such that e =51t = % it results

1) 1)
Ty, > ((a14) 2(m) )

, t= log; By taking now ¢; sufficiently small one sees that T;, is unbounded.
1

The same property holds for Ty if lim,_e (b15)® (G(t),t) = (by5)®
We now state a more precise theorem about the behaviors at infinity of the solutions

@® _vp® 215
)0 ' (1)@ < 1 and to choose

(P )P and (0,4 )@ large to have

It is now sufficient to take

<(ﬁ16 )(2)+G?>
@)® | 5 p. i : P
(1;16)(2) (P16)(2) + (( P )(2) + Gjo)e 7 = (P )(2)
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(Q16)@+7?
(b)@ A T A A
(M16)@ (( Q16)? + 7}0)9 ] +(016) P < (016)®

In order that the operator <A transforms the space of sextuples of functions G, , T; satisfying 34,35,36
into itself

The operator A is a contraction with respect to the metric
d (((619), (T19)D), ((6:10)®, (T1)®) ) =

1 2 — () 1 2 — )
Sup{r[ég'f |Gi( )(t) _ Gi( )(t)|e (M16) t'rfém‘}f |Tz( )(t) _ Ti( )(t)|e (M16) £

Indeed if we denote

Definition of Gro, Tio : ( Gro, Tro ) = AP (Gyo, Tyo)

It results 216
|61(é) _ (’ji(2)| < fot(am)(Z) |Gl(;) _ Gl(;)|e—(ﬂle)ms(lé)e(7W16)(2)5(16) dsqe) +

[H{@)@[6L = 62 e~ Mo Psane=(Tie)Dsas) 4

(@)1, 506|685 = G2 |e™ Mo Psa0e (M6 s 4

2 " 1 " 2 —(M (2) M 2)
G1(6)|(a16)(2)(T1(7)'5(16)) _ (ale)(z)(T1(7):5(16))| e~ (M16)""s(16) o (M16) 516)}ds(14)
Where s(46) represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|(619) = (G19)@[e" P10t <

o (@)@ + @)@ + (Ai)® + ()@ (T @)d ((G10), (Ti0) Vs (619)?, (T10)@))
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;¢)® 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 (Py)@e(M16®t and (Q,¢) @ e(M10?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
(Gy19)(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 global equations it results

G, (t) = G?e[—fg{(a;)(z)—(TN(5(16))r5(16))}ds(16)] >0

T, () = T2e-tOP) > 0 fort>0

Definition of ((ﬁm)(z))l, ((ﬁ16)(2))2 and ((ﬁ16)(2))3 :

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

dG
d

Gy < (M)@ it follows < ((My6)®), = (a17)®Gy7 and by integrating
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Gi7 < (My)®), = G + 2(a17) P ((M6)@), /(a17)®

In the same way , one can obtain
Gig < (My)?), = Gig + 2(a18)(2)((/1\7[16)(2))2/(a,18)(2)

If G;; or G5 is bounded, the same property follows for G4, G5 and Gy, G5 respectively.
Remark 4: If G4 is bounded, from below, the same property holds for G;; and G;g . 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; )® ((Gy9)(t), 1)) = (by7)® then Ty, — o.
Definition of (m)® and e, :

Indeed let t, be so that fort > t,

(b17)® = (5 )P ((619)(V, V) < &5, Ty () > (M)®
Then d:% > (ay7)@(m)® — &,Ty, which leads to

(a17)P )@

€2

T, = ( ) (1 —e®2) + TLe 2t If we take t such that e~52t = ; it results

@ ()@
Ty = (w) t= logi By taking now e, sufficiently small one sees that T;; is unbounded.

The same property holds for Tyg if lim,_., (b15)® ((G19)(©),t) = (b1g)®
We now state a more precise theorem about the behaviors at infinity of the solutions of equations 37 to

42

(ai)(3) (bi)(a) 217

It is now sufficient to take 7 < 1 and to choose

M0 )3 7 (M0)®
(P )@ and (Qy ) large to have

(P20)®+6?

(a-)(3) . R _<—GO—> R
(MZLO)@) (P)® + ((Py)® + Gjo)e j < (Py)®
[ (020 )(3)+T})
(GO o ‘( —o—> - ~
(M30)® (( Q20)® + T}O)e g +(020)®] < (020)®

In order that the operator A®) transforms the space of sextuples of functions G; , T; satisfying 34,35,36
into itself

The operator A® is a contraction with respect to the metric
d (((62)D, (Ty)V), ((6:)P, (Ty)®) ) =

1 2 — 3) 1 2 — 3)
Sup{rt’éﬂ%x |Gi( )(t) _ Gi( )(t)|e (M30) t’rtré%x |Tz( )(t) _ Ti( )(t)|€ (M20) t}
i + +

Indeed if we denote

Definition of G,3, T3 3( (GT3), @ ) = 04(3)((623), (T23))
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It results
~(1 ~(2 t 1 2 —(Mrn)B3) M3
1G5’ = G| < 5 (az0)® |67 = G |emMe0) ™ same (2050 dis g +
Jy (@) ]GSR — 652 |e~ M0 V5o =(Ma0) V5o 4
(@30S, 500) |65y = 65 |e™ M) Pscam e (Moo Pseoy

2 " 1 " 2 (M 3) ™ @3)
G10'1(a20) ) (Ta1 s S20y) = (@30) P (T3, 500 | €™M0l 50 (Mool 50yl o
Where s,y represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|6 — @]~ M20Pe < 218

A (@)@ + (@20)® + (A)@ + (Po)® (Ra) @)l (((625)D, (1) Vs (6:9)P, (1)) )
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,,)® 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,g)®e ™20t gnd (Q,y) e M20)®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 = 20,21,22 depend only on T,; and respectively on
(G,3)(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, (8) = Gel~ 1@ P-@)HP(a(sen)senldseo] 5
T, () = T2V > 0 fort> 0
Definition of ((Wzo)(3))1; ((7‘7120)(3))2 and ((ﬁzo)(3))3 :

Remark 3: if G,, is bounded, the same property have also G,; and G,, . indeed if
Gyo < (Myo)® it follows df% < (My0)®), = (a21)® G,y and by integrating
Go1 < (M30)®), = Gy + 2(a20) P ((M0)®), /(a51)®
In the same way , one can obtain
Gy < ((7‘7120)(3))3 = Gpp + 2(azz)(3)((ﬁ20)(3))2/(a;2)(3)

If G,; or G, is bounded, the same property follows for G, , G,, and G, , G,q respectively.
Remark 4: If G,, is bounded, from below, the same property holds for G,; and G,, . The proof is
analogous with the preceding one. An analogous property is true if G,; is bounded from below.
Remark 5: If Ty, is bounded from below and lim,_, ((b; )® ((G23)(£),t)) = (b31)® then Ty; — oo.
Definition of (m)® and ¢; :

Indeed let t; be so that for t > t4
(b21)® = (5 )P ((G3) (D), ) < 3, Tp0 (&) > (M)
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Then “2- > (az;)® (m)® — 3Ty, which leads to

@) ()3 .
Ty = (M) (1 —e™®%) + T e 3t If we take t such that e3¢ = % it results

&
(a21)(3)(m)(3) 2 . .. .
Ty = (f) t= logg By taking now &3 sufficiently small one sees that T,; is unbounded.

The same property holds for Ty, if lim, e, (b22)® ((G23)(), t) = (b32)®
We now state a more precise theorem about the behaviors at infinity of the solutions

@ _p® 219
Ty ® " (e )® < 1 and to choose

(Py )™ and (Qy4 )™ large to have

It is now sufficient to take

[ (P20 )10
@™ |, 5 = S\ R
W)@ (P2)™ + ((P)® +G)e J < (B )®
[ (@24)(4)+T]Q
©® e ‘( —o—> - R
@ | ()P +T%e VT 4+ Q)@ | < ()@

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

The operator A™ is a contraction with respect to the metric
d (((G2)®, (T)D), (6P, (13)D)) =

1 2 - (€)] 1 2 - 4)
S’_‘p{rfelﬂ%f |Gi( )(t) _ Gi( )(t)|e (M34) t’Ttrén%ic |TL( )(t) _ Ti( )(t)|e (M34) 3!

Indeed if we denote

Definition of (Gy7), (T7) © ((Ga7), (Ta7) ) = AW ((Ga7), (To7))

It results

|G(1) G(2)| < J' (a24)(4) |G(1) Gz(é) |e—(ﬂ24)(4)y (24)e(ﬂ24)(4)5(24) dS(24_) +

Jy@h) @65 — 6P e Mansne=(Ma) Do 4

(0;4)(4)(T2(51)' 5(24))|G(1) Gz(i)|e—(ﬁz4)(4)5(z4)e(%4)(4)5(24) +

2 1 " 2 (o) ® Moa) @
GS )|( 24)(4)('1"2(5),5(24)) _ (a24)(4)(T2(5),s(24))| e~ (M24)"5(24) o (M24) SeN}ds 24y
Where s(,4y represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

(G ® — (627)(2)|e—(ﬂz4)(4)t <

1 ’ —~ P —~
W((am)(‘” + (a20)™ + (A2)® + (P)™ (kpa)®)d (((027)(1), (T3)D; (Go)@, (T27)(2)))
And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (ay,)® 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 ™20t gnd (Q,,) P e(M24)
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
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suffices to consider that (a; )® and (b; )®,i = 24,25,26 depend only on T,s and respectively on
(Gy7)(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, (t) > G?e[—fé{(aé)“‘)—(a; Y25 (sza) szm)lsen] > g

T, (¢) = TPe-00™) > 0 fort> 0

Definition of ((M,4)®),, (M24)™®), and ((M4)®), :

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

Gyy < (Mp)™ it follows d(% < (M)®), - (a35)™G,5 and by integrating

Gos < (M2)®™), = G35 + 2(azs)(4)((7‘7124)(4))1/(@’25)(4)

In the same way , one can obtain

Gye < ((/M24)(4))3 = G3 + 2(a26)(4)((/1\7[24)(4))2/(61126)(4)

If G,5 or G, is bounded, the same property follows for G,, , G, and G,4, G,5 respectively.

Remark 4: If G,, is bounded, from below, the same property holds for G,5; and G, . The proof is
analogous with the preceding one. An analogous property is true if G,5 is bounded from below.
Remark 5: If T,, is bounded from below and lim,_,., ((b; )® ((G7) (), 1)) = (bys)@ then Tps — co.
Definition of (m)™® and ¢, :

Indeed let t, besothatfort >t,

(b2s)® = (b )P ((G27) (0, 1) < £4, T4 (£) > ()@

Then d;% > (a5) @ (m)® — &, T, which leads to

@@ .
Tys = (M) (1 —e~54t) + T e 4t If we take t such that e~54¢ = % it results
4
(a25) W (m)® 2 . .. )
Tys = (f) t= loga By taking now ¢, sufficiently small one sees that T,5 is unbounded.

The same property holds for Tye if lim; e, (b26)® ((G27)(t), t) = (b26)®
We now state a more precise theorem about the behaviors at infinity of the solutions ANALOGOUS

inequalities hold also for G,q , G3g, Tog, To9, T3g

. . () NG 220
It is now sufficient to take (f‘) , (f") < 1 and to choose
(Mg )3 7 (M25)B)

(Pyg )™ and (Q,g )™ large to have

(P2g)®+6)

@)® | 5 ‘<—0—> 5
(1;28)(5) (Pe)® + ((Prg)® + Gjo)e € < (P )®
[ (Q28 )(5)+T})
(b)® A ‘( —°—> A A
(Mg)®) ((Q2)® + 7}‘0)3 g +(028)®[ < (02)®

In order that the operator A®) transforms the space of sextuples of functions G, , T; into itself

The operator A®) is a contraction with respect to the metric

d (((G5D®, (T3DD), (630D, (T5)@)) =
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sup{max |Gi(1)(t) - Gi(z)(t)|e_(’q28)(5)t,max |Ti(1)(t) - ﬂ(z)(t)|e_m28)(5)‘}
. teRy teRy

Indeed if we denote

Definition of (G31), (T31) : ((G31), (Ta1) ) = A ((Ga1), (T31))

It results

1655 = 62 < [ (@) |G53) = 653 e Man) Tsam e (Fae) 5@ gy +
i@ @168 = 6P le v a5

(@) (T3, 520))|GS) — G |e™Mew) Vs (Faa) sz 4

2 " 1 1 2 —(Ma)B) Mra)E)
Gz(8)|(a28)(5)(T2(9);S(zs)) - (azs)(s)(Tz(g):S(zs))| e~ (M28)™"s(28) o (M25) 5(28)}d5(28)
Where s(,g) represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|(G3)® — (G3)@[e= M0t < 2

1 ’ —~ ~ o~
W((“za)(s) + (aze)® + (A2)® + (Pag)®( kzs)(s))d (((631)(1), (T50)Y; (G31)P, (T31)(2)))
And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (a,5)® and (b,g)® 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 ( Pg)® e ™29t and (,5) e M)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 = 28,29,30 depend only on T,, and respectively on
(G31)(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 28 it results

G, (t) > Gioe[-fot{(aé)(s)-(a;’ O (Ta (s(28))528)) Jds 28) >0

T; (t) = Tioe(‘(bg)(s)t) >0 fort>0

Definition of ((7‘728)(5))1, ((’1\7128)(5))2 and ((ﬁzs)(s))3 :

Remark 3: if G,g is bounded, the same property have also G,q and G5, . indeed if

Gpg < (Myg)® it follows df% < (Ma)®), — (a29)® Gy and by integrating

Gao < ((Mg)®), = G35 + 2(“29)(5)((ﬁzs)(s))l/(aég)(s)

In the same way , one can obtain

Gzo < (My5)®), = G + 2(az0)®((M5)®), / (a30)®

If G,9 or G5, is bounded, the same property follows for G,5, G3¢ and G,g, G,g respectively.
Remark 4: If G,5 is bounded, from below, the same property holds for G,9 and G, . The proof is
analogous with the preceding one. An analogous property is true if G,q is bounded from below.

Remark 5: If T, is bounded from below and lim,_,., ((b; )® ((G31)(t), 1)) = (bye)® then Tpg — oo.
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Definition of (m)® and ¢; :

Indeed let t5 be so that for t > tsg

(b29)® = (B )P ((G31)(1), 1) < &5, Tg () > (M)

Then “2 > (az9)® (m)® — 5T, which leads to 222
(a20) )™ —est 0 ,—est —es5t 1.
Ty = (s—) (1 —e™55Y) + Tyge 55" If we take t such that e™55" = 3 it results
5
) ()
Ty = (w) t= logg1 By taking now &5 sufficiently small one sees that T,q is unbounded.
5

The same property holds for Tsg if lim,_e, (b39)® ((G31)(¢), t) = (b3g)®
We now state a more precise theorem about the behaviors at infinity of the solutions ANALOGOUS
inequalities hold also for Gss, Gsa, T3y, T3z, T34

@® _wp® 223

It is now sufficient to take 13)® ' (113)©® < 1 and to choose

(P, )® and (Q3, )® large to have

[ (P32)©+6)
@)® | 4 5 T 5
(Magz)(s) (P32)(6) + (( P, )(6) + Gjo)e 6 < (P;; )(6)
[ (232)©+1]
(b)® A ‘( 0 ) A ~
(M32)(©) ((Q32)® + 7}‘0)3 g +(032) @] < (032)®

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

The operator A©® is a contraction with respect to the metric

d((63)®, (T35)®), ((63)?, (T35)?) ) =

1 2 - (6) 1 2 - (6)
S’_‘p{rfelﬂ%f |Gi( )(t) _ Gi( )(t)|e (M33) t’Ttrén%ic |TL( )(t) _ Ti( )(t)|e (M33) 3!

Indeed if we denote

Definition of (Gss), (Tss) :  ( (Gas), (T35) ) = A ((Gss), (T35))
It results

|G~§§) _ (;i(z)| < f()t(a32)(6) |G3(§) _ 63(5)|e—(ﬁaz)(6)s(3z)e(Vaz)(6)5(3z) dsez) +
@) @165 = 6|2 spmem P o

(a’S’z)(é)(T;;), 5(32))|G§21) _ Gg)|e—(ﬂ3z)(6)5(32)9(7‘732)(6)5(32) +

G§§)|(ag2)(6) (T3(§),5(32)) — (a3,)® (T3(32),s(32))| e~ (M32)@s(2) , (7‘732)(6)5(32)}(15(32)
Where s(3y represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|(Ga5)® — (G35)@e M V137 <

1 ’ o~ ~ —~
W((a%)(é) + (a3)® + (A3)©@ + (P3) @ (ksp)@)d (((635)(1), (T35)D; (G35)@, (T35)(2)))
And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (az,)® and (b3,)® depending also on t can be considered as not
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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 ( Ps,)® et and (,,) @ e M)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 = 32,33,34 depend only on T3 and respectively on
(G35)(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) = 0 224
From 69 to 32 it results

G, (t) = 0 o[ o (@@= YO (T33(s32)s62))s3)] s
> G, >
T, (t) = Tioe(‘(blf)(ﬁ)t) >0 fort>0
Definition of ((/1\7132)(6))1, ((/M3z)(6))2 and ((/M3z)(6))3 :

Remark 3: if G5, is bounded, the same property have also G3; and Gs, . indeed if

G3p < (M3,)® it follows d(% < ((M3)®), = (az3)©G3; and by integrating

G33 < (M32)®), = G5 + 2(az3) @ (M) ), /(az3)©

In the same way , one can obtain

Gaa < (M32)®), = G4 + 2(aza) ©(M3)®), /(a34)©

If G35 or Gs, is bounded, the same property follows for G;, , G4 and G, , G35 respectively.

Remark 4: If Gz, is bounded, from below, the same property holds for G;; and G, . The proof is
analogous with the preceding one. An analogous property is true if G35 is bounded from below.

Remark 5: If Ts, is bounded from below and lim,_,., ((b; )® ((G35)(t),t)) = (b33)® then T35 — oo.
Definition of (m)® and & :

Indeed let t, be so that for t > tg

(b33)® — (b, YO ((G35) (D), 1) < 6, T3z (£) > (M)©

Then d;% > (a33)® (m)® — g,T;5 which leads to

(6) (1) (®)
T3z = (w) (1—e~%6%) + TR e %6t If we take t such that e =56t = % it results
6
(a33)©(m)® 2 . . . i
Ty = (f) t= logg— By taking now ¢4 sufficiently small one sees that T;5 is unbounded.
6

The same property holds for Tsy if lim,_e, (b34)©® ((Gss) (), t(£),t) = (b34)©®
We now state a more precise theorem about the behaviors at infinity of the solutions

Behavior of the solutions 225

Theorem 2: If we denote and define

Definition of (67)®, (6,)V, (1D, (1)@ :

o)D), (0,)D, ()D, (r,)® four constants satisfying

—(0)® < =(a13)® + (a1)® = (a13) P Ty, ) + (a1) P (Tiy, 1) < —(o)@
~(@)® < =(b13)® + (b)) ~ (b3) V(G 1) = (b1) P (G, 8) < —(7)W
Definition of (v))®, (v))®, (u))D, (up)®,v®,u® :

WWwWWw.ijsrp.org

31



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012
ISSN 2250-3153
By (v))® >0, (v,)® < 0 and respectively (u)® > 0, (u,)™® < 0 the roots of  the equations
2 2
(a14)(1)(v(1)) + (0)Pv® — (ag3)® = 0 and (b14)(1)(u(1)) + (@) Pu® — (13)P =0
Definition of (7,)@,, (1,)W, (i)W, (1)@ :
By (v)® >0, (#,)® < 0and respectively (ii;)® >0, (i1,)® < 0 the roots of the equations
2 2
(@) P (D) + ()PP = (a3 =0 and (byy) P (u®)" + (1) Pu® — (b3)P =0
Definition of (m)®, (my)®, (u)®, (u)®, (ve)™® :-
If we define (m)®, )@, (u)®, ()@ by
(m)® = (D, (m)® = (D, if (v))® < (v)®
m)® = (v)W, (m)® = @)D, if )P < (v < ()W,

and |(vo)® = 222

(mp)® = (W), (m)® = ()@, if )P < (v)®
and analogously
(1)@ = W)™, ()™ = )@, if W)™ < (u)®
)@ = W)@, ()™ = @)P,if w)® < @w)® < @)@,

0
and|(up)™® = %
1

()P = @)D, w)® = ()@, if @)™ < (ue)™® where (u)®, (i1;)™
are defined by 59 and 61 respectively

4>

Then the solution satisfies the inequalities
6939((51)(1)_(p13)(1))t < Gi3(t) < Gf3e(51)(1)t

where (pl-)(l) is defined by equation 25

1 (DD &
- 1)V =(p13)™ )t 0 ,(s)WMt
@ & eV < 6y (6) < z)(l) Gize™
(a15) 6Py $ YD _(p 127D —(s)® 0 —(s)D
TGO DG D) B B HOE
(als)(l)G?B S YD _(a' )(1)t 0 _(a' )(l)t
D (s D—@y®y [ T €T Grse e
0, o (RMt 0 o (ROD+(r13) D)t
Tize'™t < Ti3(t) < Tyzellft 13
& e e
- )(1) T13e(R1) t < T (t) < )(1) 0 ((Rl) +(r13) )t
(b15) D1y R PSAINGH 0 —(biey@D
@)D (R)D=(b15)D) [e( D e t] +Tise 010 < Nis(0) =
(a15) Dy ®RDD+13) D) _ =R Vt] 4 70 o~R) Dt
W D(RDD+(r13) D+ (R D) [e( DT — el ] +Tise

Definition of (S;)®, (S,)@, (R, (R)®):-
Where (51)(1) = (a13)(1)(m2)(1) - (a'13)(1)
(52)(1) = (als)(l) - (Pls)(l)
(Rl)(l) = (b13)(1)(ﬂz)(1) - (bi3)(1)

RDW = (b15)® — (115)®
Behavior of the solutions
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_If we denote and define

Definition of (67)®,(6,)@, (t))®, (1)@ : 226
61)@,(0,)?, (1)@, (1,)P four constants satisfying

—(0)® < —(a16)® + (@17)@ — (a1) P (Ty7,t) + (a17)P (Ty7,t) < —(0)@
(1)@ < =(b1g)® + (b17)@ = (b16) P ((G1o), t) = (b17)P((Go), ) < —(1)@P
Definition of (v{)@, (v2)®, (u)®, (up)@ :

By (v))® >0, (v,)® < 0 and respectively (1)@ > 0, (u,)® < 0 the roots

(e) of the equations (a17)(2)(v(2))2 + (0)Pv® — (a;6)@ =0

and (b1)@ (@)’ + (1)@u® — (by6)® = 0 and

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

By ()@ >0, (¥,)® < 0and respectively (7i;)® > 0, (i1,)® < 0 the

roots of the equations (a17)(2)(v(2))2 + (6)Pv® — (q;)P =

and (b17)@(u®)” + () Pu® = (b)) = 0

Definition of (m,)® , (my)@, (1)@, (uy)@ :-

(f) If we define (m)® , (m2)@, (1)@, (u)® by

(mz)(z) = (Vo)(z)' (m1)(2) = (Vl)(z)' if (Vo)(z) < (Vl)(z)

(Mm@ = ()@, (Mm@ = @)D, if (v)?P < (V)P < ()P,

0
and |(v)® =5
1

(m)@ = (v)@, (Mm@ = )@, if 7)® < (v))®

and analogously

12)® = )@, (1)@ = W), if (ue)® < (u)®@

1)@ = W)@, ()@ = @)?,if W)@ < ()@ < (@)@,

@ _ T
and|(uo)*™ = -
17

(12)® = W)@, @)@ = W)@, if @)? < (up)®
Then the solution of 19,20,21,22,23 and 24 satisfies the inequalities

G?ee((sl)m_(p“)m)t < Gi(t) < Ggee(sl)(z)t

(p)@ is defined by equation IN THE FOREGOING

1

s1)@t
W GYelD

@_ @
,e(CP-010) < ) (t)< )(2)

(a18)P6Yg sH@— @ —(5)@ 0 .—(5)@
((m1)@’((s1><2>—(p16><2>—(52)<2>) el T ) — =60 t] + Gl T < Grg () <

(a18)P6dg Pt _ —(@ig) @t 0 —(ayg) @t
O ()0~ L e |+ Gige )

The®DP < T (6) < T106e((R1)(2)+(r16)(2))t

— T e(R)Pt < Ti6(t) S T% ((Rl)(2)+(r16)(2))f

(u1 )(2) (2)
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(b18)(2)T(1)6
D@D (RDD ~(b15)D)

[e®0®6 — =] 1 The 16 < Ty (1) <
(#2)(2)((Rl()i;?i((zrz%&)+(Rz)(2)) el e_(RZ)(Z)t] + Thpe (2%
Definition of (S,)®, (S)®, R))®, (Rp)@:-
Where ($,)@ = (a14)®(m)@ — (a;6)®

(5)® = (a19)® — (1)@

(R1)(2) = (bm)(z)(#z)(l) - (bis)(z)

(R)® = (bia)m — (r5)®
Behavior of the solutions

Theorem 2: If we denote and define
Definition of (6,)®,(6,)®, (1))®, (1)@ :

)@, (0,)®, ()P, (r,)® four constants satisfying

—(02)® < —(a20)® + (a21)® = (@30) P (T21, ) + (a31) P (T, 0) < —(6)®
—(12)® < =(b20)® + (b3))® = (b30)P (G, 1) — (bg1)(3)((523): t) < —(r)®

Definition of (v))®, (v))®, (u))®, (uy)® :

227

By (v))® >0, (v,)® < 0 and respectively (1;)® > 0, (u,)® < 0 the roots of  the equations

(@)PE@) + (@) — (@)@ =0
and (b,1)® (u®)” + (1)@u® — (byy)® = 0 and
By (v))® >0, (#,)® < 0and respectively (ii;)® > 0, (i1,)® < 0 the
roots of the equations (a21)(3)(v(3))2 + (3)Pv® — (a,0)® =0
and (b;)®(u®)” + @) Pu® = (b)) = 0
Definition of (m,)®, ()@, (u)®, ()@ -
If we define (m)®, (m2)®, ()P, ()@ by
(mz)(3) = (Vo)(3)'(m1)(3) = (Vl)(3)' if (Vo)(3) < (Vl)(3)
m)® = ()@, (M) = TP, if (v)® < (W)@ < )P,

0
and [(v))® = g%
2

-

(m)® = ()P, (m)® = W)@, if GNP < (v)®
and analogously

(Mz)(g) = (uo)(g)'(#ﬂ(” = (ul)(S)' if (uo)(3) < (ul)(3)

12)® = @)®, ()® = @), if w)® < w)® < @)®, and

(12)® = @)®, W)® = W), if @)® < (we)®
Then the solution of 19,20,21,22,23 and 24 satisfies the inequalities
Ggoe((sl)(3)—(z720)(3))t < Gy(t) < 6306(51)(3)t

(p)® is defined by equation IN THE FOREGOING

_tr
(m)®

®3)_ 3) 1 3)
G9ye (5D =(w20) )tSGZl(t)S(mZ)@)GgOe(Sl) t

TO
(up)® = Tz_oo
21
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(a22)®65 B (py)® _(5)® NG
((m1)<3>((51)é)z—(pzoz)()“)—(sn“)) [e((51) a0 — e t]+632€ ERECIOE

(a22)®6%y
m2) B (5P —(ay,)®)

[Pt _ g=@)Pt) 4 GY p—@2)Pty

The®Pt < Ty (1) < THelRDP 4020 D)

- @ 1 ®3 ®)
WTZUOe(Rl) E<Ty() < e Tzooe((Rl) +(20)®)t

(b22) DT
DB (RHB=(b3) )

[e(Rl)(3)f - e‘(béz)(3)t] + Tzoze_(b,”)mt STy <

(az) Dy (@0 _ =) t] 4 7, e~R2)
W@ 420D 1R ®) 1 ¢ +T2ze

Definition of (5))®, (5,)®, (R)®, (R,)®:-
Where (51)(3) = (azo)(3)(mz)(3) - (aéo)(B)
(52)(3) = (azz)(3) - (Pzz)m
(R1)(3) = (bzo)(3)(ﬂz)(3) - (béo)(B)
(Rz)m = (béz)m - (7’22)(3)
Behavior of the solutions 228

Theorem 2: If we denote and define
Definition of (67)®, (6,)®, (1)@, (1,)@ :
(@)W, (0)W, ()W, (r,)® four constants satisfying
—(0)® < —(a2)™® + (az5)® — (a24) P (s, 1) + (a5) P (T5, 1) < —(07)@
—(1)® < =(b3)® + (b25)® = (2) P ((G27), ) = (b25) P ((G7),t) < = ()@
Definition of (v;)®, (v,)®, (u))®, (uy)®,v®, u® :
By (v))® >0, (v,)™® < 0 and respectively (u)® > 0, (u,)™® < 0 the roots of  the equations
(@25) D) + (@) PV — (@)@ =0
and (by5)® (u®)” + (1) @u® — (b,,)® = 0 and
Definition of (v,)®,, (7,)®, (1))@, (1)@ :
By ()™ >0, (#,)® < 0and respectively (7i;)® >0, (i1i,)® < 0 the
roots of the equations (a,s)™® (v(4))2 + (0)Pv® — (a,)® =0
and (bs) @ (™)’ + @)Pu® — ()@ = 0
Definition of (m)®, (m)®, (u)™, (u2)®, (vo)™® :-
() If we define (m )™, (m)®, (u)®@, (u)® by
(m)® = )@, (m)® = ()@, if W)@ < W)W
(m)® = ()@, (m)® = @)D, if v)® < (v)® < ()W,

0
G4

and [(vo)® = o

(m)® = W)@, (m)® = ()@, if )P < (v)®
and analogously

(ﬂz)m = (uo)m' (#1)(4) = (u1)(4)' if (uo)(4) < (u1)(4)
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)™ = )@, ()™ = @)W, if (w)® < W™ < @),

0
and | (ug)® = ;2—04
25

(1) = W)@, ()™ = W)™, if @)™ < (ue)® where (u)®, (@)@
are defined respectively
Then the solution satisfies the inequalities

6343((51)(4)_(p24)(4))t < Gyu(0) < G§’4e(sl)(4)t

where (p;)™ is defined by equation IN THE FOREGOING:

1 6846((51)(4)_(7,24)(4))1-Sczs(t)S 1 G§4e(51)(4)t

(m® () ®
(a26) 63, [ (51 W—(p2a) M)t —(52)(4)t] 0 ,—(52)®e
— < <
((m1)(4)((51)(4)_(p24)(4)_(52)(4)) € e + GZ6e = 626(0 =
(a20) 63y [ (s1)We _ —(a'zs)(‘”t] 0 ,—(az6)®t
@ ()P —(a56)®) 1€ € + Gzee

|T204€(R1)(4)t < Tpa(t) < Tfye(@0 @) ‘

1

)@ TOe @™t < T, (1) < ——= TG e (ROD+020) @)t

(u2)®

(b26) DTSy
D@ (R)B~(b3)@)

[e(Rl)(‘”t - e—(bée)(4)t] + Tghe 020t < T (1) <

(a26) W1y [ (RO®+(r2) W)t _ —(Rz)(4)t] 0 ,—(R))®t
EDD(RDD+ra) P+ R ) 1€ € +Tage

Definition of (S)®, (S,)®, (R)™, (Ry)@:-
Where (S)® = (aze)® (my)® — (az)™®
($2)® = (az6)® — (P26)®
(R)® = (b)) P (1)@ — (b0
(R)® = (b26)® = (126)®
Behavior of the solutions 299

Theorem 2: If we denote and define
Definition of (67)®, (5,)®, (1))®, (1,)® :
(9) (0, (0)®, (1), (1,)® four constants satisfying
—(02)® < —(aze)® + (a20)® = (a26)® (T29, t) + (a29) P (T39, t) < = (1)
—(12)® < =(bz8)® + (b29)® = (b25) P ((G31), £) = (b20) P ((G31), t) < —(2)®
Definition of (v;)®, (v,)®, (u))®, (uy)®,v®,u® :
(h) By (v{)® >0,1,)® < 0and respectively (u;)® > 0, (u,)® < 0 the roots of the
equations (azg)(s)(v(s))2 + (0) v — (a,)® =0
and (b20)® (u®)” + (1,)Ou® — (byg)® = 0 and
Definition of (7,)®,, (¥,)®, (i1))®, (71,)® :
By (v)® >0, (#,)® < 0and respectively (7i;)® >0, (i1,)® < 0 the
roots of the equations (a,q)® (1/(5))2 + (0)Pv®) — (a)® = 0

2
and (byo) ¥ (u®)" + (@) Pu® = () = 0
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Definition of (m;)®, (m2)®, (u)®, (12)®, (vp)® :-
() If we define (ml)(s) ) (mz)(s) ) (#1)(5)' (#2)(5) by
(m)® = (v)®, (m)® = W)@, if ()™ < (v)®

0
(m)® = v)®, (m)® = @), if W) < W@ < @),  and |(v)® =2
29
(m)® = (1)@, (m)® = W), if S < (v))®
and analogously
12)® = we)®, (1) = W)®, if (w)® < (u)®
0
1)@ = @)@, (@)@ = @)@, if @) < w)® < @)®,  and|w)® =77

(12)® = w)®, (1)® = (e)®, if (@) < (ue)® where (u,)®, (@) are defined by

respectively

Then the solution satisfies the inequalities
eGPt < G0 (1) < (e
where (p;)® is defined by equation IN THE FOREGOING

5)_ 5) 5)
Ge (D™ =20))t < 6,0 (1) < GlreD™t

W )(5)
(a30)®)6g ) —2) )t _ —(5)Ot o s
MmO (S1)E—(p28)D—(52)®) [e( 1 28)Nt _ p=(52 ] + 69 e 52 < G <
(a30)®) 6% [ H®e _(a'ao)(S)t] 0 ()
(mZ)(S)((51)(5)—((1'30)(5)) e e + G30€

T8 e®®t < 1 (1) < Tzoge((R1>(5>+(rzg><5))t |

(1 )(s) Tfhe @7t < Tyg (t) St (5) e (k)0 )
(b30)(5)T28 (R )(5)5 _(b' )(S)t 0 —(b, )¢
DO (RO —(bo)®) [ e ] + T30~ 300" < Tao(8) <
(a30) 185 RO +r28))t _ ,—~(R) e 0 —(R)®t
WO (EDE+rze) O+ @)D (P — e 4 7y o~

Definition of (5,)®, (5,)®, (R))®, (R,)®:-
Where (51)® = (az5)® (m2)® — (a)®
(5)® = (az30)® — (p30)®
(RI)(S) = (bzs)(s)(liz)(s) - (bés)(s)

(Rz)(s) = (béo)(s) - (7’30)(5)
Behavior of the solutions

Theorem 2: If we denote and define

Definition of (61)®, (32)@, (z))@, (z)® :

) (0)®, (0)@, (1)@, (1,)©® four constants satisfying

—(02)©@ < —(az)® + (a33)® = (a32) @ (T35, 1) + (a33) @ (T3, ) < —(0)©®
—(1)® < =(b3)© + (b33)® = (b3) @ ((G35), t) — (b33) @ ((G35),8) < —(7)©®
Definition of (v1)®, (v2)®, (u)®, (u)®@,v(®,u®

230

(K) By (v))® >0, (v,)® < 0 and respectively (u;)® > 0, (u,)® < 0 the roots of the
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equations (a33)(6)(v(6))2 + (0)OvE — (a3,)® =0
and (bs3)@ (u®)” + (2)@u® ~ (b3,)® = 0 and
Definition of (7,)©,, (7,)®, (51;)©®, (7,)©® :
By (v))® >0, (#,)® < 0and respectively (%i;)® >0, (i1,)©® < 0 the
roots of the equations (as3)© (v(®)” + (5,)©v® — (a3,)® =0
and (b33)<6>(u(6))2 + (1) Ou® — (b;,)© =0
Definition of (my)©, (m2)®, (11)®, (u)®, () © -

M If we define (my)©, (m,)@, (u)®, (u)® by
(mz)(6) = (Vo)(m, (m1)(6) = (V1)(6)» if (Vo)(6) < (V1)(6)

(my)® = (v))®, ()@ = @)@, if (v)® < (W@ < @D®,  and |(v))® =

Wo Wo
w

(m)® = )@, (Mm@ = ()@, if (1)® < (v)®
and analogously

(12)® = W)@, ()@ = (W)®@, if (w)® < (w)®

0
1)@ = @)@, (1)® = @), if @)@ < @)@ < @)@, and|w)® =7

T33

(12)® = @)@, (1)@ = ()@, if (@)@ < (ug)® where (u;)®, (@) @are defined
respectively

Then the solution satisfies the inequalities
6%e(E =02 < Gy (1) < et
where (p;)© is defined by equation IN THE FOREGOING

G3,e e =032 < G33(t) < nge(sl)(é)t

(m )(6) )(6)

(a3) Va5, ((51)(6)—(p3z)(6))t — o= ()®t 0 =)t
((m1)<6>((51)<6>—(p3z)<6>—(52)(6>) [ ¢ [ + G < Gaa(t) <

(a34)®63 DOt _ (a3 ®t 0 ,—(a5)©t
@ (51 P—(a5) @) [e 1 — e (@34 ]+ Gy, e~ (34

18, ™ < 13, (0) < T3°ze<<Ro<6>+<rsz>“))r

) (6) (6)
= )(6) T9,eRU™E < Ty (1) < (6) T e e (R +(rs) )t

(b34)(6)T32 (R )(6)t —(b’ )(G)t 0 —(b, )(6)t
DO (RO ~(b3)®) [e Come ] +T3e™ 0 < Ty (1) <

(a3) TS [ ((RD)®+(r3)©)t _ —(RZ)(ﬁ)t] 0 ,—(R)©®t
(12) O ((R1)O+(r32) O +(R2)(®) ¢ € + Tse

Definition of (5,)®, (5,)®, (R))®, (R))®:-
Where (5)© = (a33)® (my)® — (az)®
(52)©® = (a3)® — (p3)©
(R)® = (b32) @ (u2)® — (b3,)©®
(R)® = (b3)® — (13,)©®
Proof : From GLOBAL EQUATIONS we obtain 231
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dvy@® ' ' " "
Zt = (‘113)(1) - ((a13)(1) - (a14)(1) + (a13)(1) (Tha, t)) - (a14)(1)(T14, t)V(l) - (a14)(1)v(1)
Definition of vV :- vy = 3

G14
It follows

M ()2 WD W) < v _ M) (D)2 WD) )
~(@)P )" + () v = (a3)P) < — = —((aws) (V)" + (a)Pv® — (az3)
From which one obtains
Definition of (¥,)™®, (vy)® :-
G? _

(@) For 0 <|(vp)® = ﬁ < ()W < ()W

01D+ D @y Wel @D (EDV-00 M) ]
14+)De [-@1)D (D= D) (|

_ DWW
)W) ®

C|OW

vD() >

it follows (vo)® < v () < (v))®

In the same manner , we get

TD 4Dy e~ @DD(TD -2 D) (]
1+(C-)(1)e[—(a14)(1)((V1)(1)—(V2)(1)) t]

_ @)W

(1) = G0 =(0)
O = G

vD(t) <

From which we deduce (v)® < v (t) < (7,)D

0
(b) If 0< ()W < (V) = % < (1)® we find like in the previous case,
14

M < (vl)(1)+(C)(1)(vz)(1)e[_(“14)(1)(("1)(1)_(V2)(1)) t]

% < v <
(1) 140 Wel @D (@DD-0 D) svie =

T D+OD @y Wel @D (TDD-2D) ]

< (v;)D
1+(C)(1)e[—(a14)(1)((?1)(1)_(72)(1)) { < (1)

0
©) If 0.< ()@ < @)D <|(ve)® =22, we obtain
14

FD+OD @y W@ (M- M) ]

< (v )
1+ We " @D(EDD - D) ] = (o)

w)® < vO(@) <

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

Definition of vV (¢t) :-

G13(t)
m)® < vO©) < (m)®D, |vO(e) = LY
G14(8)

In a completely analogous way, we obtain

Definition of u®(t) :-

(#2)(1) < u(l)(t) < (:ul)(l)’ u(l)(t) — T13(t)
T14(t)

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

Particular case :If (a;3)® = (aj4)®, then (6,)® = (0,)® and in this case (v;)® = (7,)D ifin
addition (vo)® = (v;)® then v (t) = (vo)™® and as a consequence Gy3(t) = (vo) PG4 (t) this also
defines (v,)™® for the special case

Analogously if (b13)® = (b;,))D, then (t1)® = (1,)® and then
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(u)® = (@) PVif in addition (ug)® = (u;)® then Ty5(t) = (ug) VT4 (¢) This is an important
consequence of the relation between (v;)™® and (v;)*, and definition of (u,)®.

Proof : From GLOBAL EQUATIONS we obtain 232

@ , , ) )
= (@)~ ((alﬁ)(Z) — (a1)® + (a16)(2)(T17;t)> — (@17) @ (Ty7, Ov@ — (a17)Pv@
Definition of v® :- @ = G16
G17
It follows

dv@®

2 2
~(@NPEP)" + (6)Pv® = (a19)?@) < = < = ((@NP(VP)" + (@) PV = (a16)@)
From which one obtains
Definition of (v,)®, (vy)@® :-

0
(d)  Foro<(w)® =2t < (1)@ < (@)@
17

@ +0)@ g el @D (DD -0 @) ]
1+(C)@e [-@1@ (0@ -we)@) ]

_ 0®-wp®
@)@

v@(t) > @

it follows (v)® < v (¢) < (v)@

In the same manner , we get

(71)(2)“5)(2)(72)(2)8[f(a17)(2)((71)(2)*(172)(2)) t]
1+(0)@e [-@1@D (D@ -@2)@) (|

@)@ -we)®

@ G-
V(L) < ) D-(7 @

| ©® =

From which we deduce (vy)® < v@(t) < (1)@
0

(e) If 0< (V)P < (v))® = g% < (1)@ we find like in the previous case,
17

01D+ D (ry)@el- @D (DD -02@) ]

2 <«
(Vl) = 1+(C)(2)e[—(a17)(2)((1’1)(2)—("2)(2))t]

< v@@) <

(71)(2)+(E)(2)(72)(2)e[—(a17)(2)((71)(2)—(72)(2)) t]

< (7,)@
1+ @e~@@(TDD-2) @) ] =)

0
(f) If 0< ()@ < (@)@ < ()@ =3¢, we obtain
17

(gl)(2)+(é)(2)(72)(2)e[—(a17)(2)((171)(2)—(72)(2)) t]
1+(§)(2)e[—(a 17)(2)((71)(2)—@2)(2)) t]

)@ < v < < (v)®

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

Definition of v@®(¢t) :-

G16(t)
(mz)® < v@(@) < ()@, | v (©) = 225

In a completely analogous way, we obtain

Definition of u®@(t) :-

(#2)(2) < u(Z)(t) < ('ul)(Z)’ u(z)(t) — T16(t)
T17(t)

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the
theorem.
Particular case :

If (a1g)® = (a1;,)@, then (6,)® = (6,)® and in this case (v;)® = (¥;)® if in addition (vy)® =
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(v1)@ then v (t) = (vy)® and as a consequence Gy¢(t) = (vo) PGy, (t)

Analogously if (bjg)® = (b1;)®, then (1,)® = (1,)@ and then

(u)@ = (@) Pif in addition (ug)@ = (u;)@ then Ty4(t) = (ug) @ Ty, (t) This is an important
consequence of the relation between (v;)@® and (v,)®

Proof : From GLOBAL EQUATIONS we obtain 233

dv®
.

(a20)® = ((@0)® = (@)@ + (@30)® (Ty1,8)) = (@5)® (Tp1, VS = (a)Ov®

Definition of v® :- y@® = G20
Go1

It follows

—((a21)<3)(v(3))2 +(62)(3)V(3)_(a20)(3)) <

From which one obtains

dv®

<~ (@D@E@) + (@) — (@)

G _
For0 < (vg)® = ﬁ <W)® < (@3)®

@) (1) (v )3
V3 () > (vl)(3)+(C)(3)(vZ)(3)e[ @2 (v1)®-)®)| OO = DO -y ®
- 140 @[ @2 (e DP-00 @) ] ’ )@ -)®
it follows (v))® < v®(¢) < (v)®
In the same manner , we get
_ N TSN E) IS €) -
v(3)(t) < (Vl)(3)+((])(3)(72)(3)g[ (a21) (( ¥ =(2) )r] (5)(3) _ TP —we)®
B 140l @2(TDO-2®)) ] ’ v0)®-)®

Definition of (¥;)® :-

From which we deduce (vy)® <v®(t) < (1,)®
0

If 0< (v)® < (v)® = % < (1)@ we find like in the previous case,
21

0B+ v el @2P (DD -2) ]
14+(0)®e [~(22)® (v 1DB®-(r2)3)) 1]

)@ < < O <

TP +O® @y Pel @D (TD-2®) ]
14+(O@ [ @O (EDO-2®) ]

< (@)@

0
If 0<)® < @)® < (v)® = % , we obtain
T D +(O @y @el @2 (DD -2) ]

< (va)®
14O @ @2®(EDD -2 @) ] = (o)

P =<® <

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

Definition of v®(¢) :-

m)® < vO@) < m)®, |vO(e) = 25
21

In a completely analogous way, we obtain

Definition of u®(t) :-

W)@ < ud () < @)@, |uP (@) =20
T21(t)

Now, using this result and replacing itin GLOBAL EQUATIONMS we get easily the result stated in the

theorem.
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Particular case :

If (a30)® = (a31)®, then (01)® = (0,)® and in this case (1)@ = (#,)® if in addition (v)® =
(v)® then v (£) = (vy)® and as a consequence G, (t) = (V)@ Gy (1)

Analogously if (byy)® = (by;)®, then (7,)® = (7,)® and then

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

Proof : From GLOBAL EQUATIONS we obtain

dv® / ' " "
Zt = (a2)® — ((a24)(4) = (az5)® + (@) ® (Tys, t)) — (a25) ™ (Ty5, OV — (a5) v ®

Definition of v® :- y@® = G2
G2s

It follows

2
_ ((azs)m) (v®)? + (0,)®v® — (a24)(4)) <
From which one obtains
Definition of (7)), (v)® -

dv(®

<~ (@) @E®)" + (@)D — (@)®)

GI _
(@ Foro<|(m)® =zt < )@ < @)@

W)@ 40)® ()W [-@2) P (@D D=0 @) ]
44(0)De [(az2s)® (v ) ® -w)®) t]

_ vDW-®W

@ @ = tDW-ep®
vim = O = @@

it follows (v))® < v®(t) < (v)@

In the same manner , we get

TP+OWEWe [lazs) B (@@ -T®) ]
4+(®(4)e[‘(azs)(4)((71)(4)_@2)(4)) ]

Ay(4) @)W -e®
|7 = @)D -)®

v®(t) <

From which we deduce (vo)® < v®(t) < (7)™
0
(e) If 0< ()W < (V)@ = % < ()™ we find like in the previous case,
25

W@+ ® ) @e @2 P (DB -02®) ]
140 @l @29 B (DB -0 D) ]

(m)® < < v@W() <

(71)(4)+(®(4)(v2)(4)e[—(azs)(‘”((vl)(4)_@2)(4)) 8
1+(6)(4)e[_(a25)(4)((71)(4)_(72)(4)) :]

< (@)@

0
) If 0< ()@ < @)@ <|(v))™® = , we obtain
25

T +O® @y @el @2 P (@B -2)®) ]
14O W[ @29 (DD~ D) ]

()@ < v® () < < ()™

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

Definition of v¥(¢) :-

G4 (£)
(mz)® < v (@) < ()™, | v (©) = 255

In a completely analogous way, we obtain
Definition of u®(¢) :-

WWwWWw.ijsrp.org

234

42



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012 43
ISSN 2250-3153

1) < u®© < W)@, |u®@) =25
T25(t)

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the

theorem.

Particular case :
If (a34)® = (ay5)®, then (6,)® = (6,)® and in this case (v))® = (¥,)@ if in addition (v)® =
(v)® then v (£) = (vy)™® and as a consequence G,4(t) = (V)@ G,5(t) this also defines (vy)™®
for the special case.
Analogously if (by)® = (bys)@, then (7,)® = (7,)® and then
(u)® = () @if in addition (ug)® = (u)® then Ty, (t) = (ug) @ Tys (t) This is an important
consequence of the relation between (v;)® and (#,)®, and definition of (u,)®.
Proof : From GLOBAL EQUATIONS we obtain 235

dv(® , , . .
;t = (a9)® — ((‘128)(5) — (az0)® + (az5)® (T, t)) — (a20) P (Tp9, VS — (aze) v
Definition of v® :- v = 28
G29
It follows

dv®

2 2
~(@)®P(V®)" + (@) Pv® = (09)®) < L= < = (@) (v®)" + (0)vE — (26)®)
From which one obtains

Definition of (7,)®, (vy)® :-

63 _
) For 0 <|(v)® = ﬁ < (v)® < @)®

0D =e®
)P -(vy)®

1)+ () ®el @2 (D=0 )]

5) =
R e ol ORI T B G

vO () >

it follows (vy)® < v®(t) < (v))®

In the same manner , we get

(gl)(s).,_((f)(S)(Vz)(s)e[—(a29)(5)((71)(5)—(72)(5)) t]
5.4(0) el @29 -2)®) ]

_ @O -®
— ®-®

vO(t) < Co®

From which we deduce (v))® < v®(t) < (75)®
0
(h) If 0< ()® < )® = g% < (1)® we find like in the previous case,
29

(V1)(5)+(C)(5)(V2)(5)e [—(a29)(5)((V1)(5)—(Vz)(5)) t]
1+(C)(5)e[—(a29)(5)((1/1)(5)—(1/2)(5)) t]

wv)® < < vO() <

TO+(OO @y Ol @29 (DO -2 ) ]
1+l @O (EDO-E2O) ]

< @)®

0
(i) If 0< ()® < (7)) <|(v))® =22, we obtain
29

(71)(5)_,.(@(5)(72)(5)9[—(a29)(5)((Vl)(s)—(Vz)(S)) t]
14O ®)e["@O(TDO-) ]

v)® < v®() < < (v)®

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

Definition of v®)(¢t) :-
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(my)® < vO@) < m)®, [vO©®) _ Gs(®)
Gog(t)

In a completely analogous way, we obtain

Definition of u®(¢) :-

1) < u®@ < @), |u®@) =25
T29(8)

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the
theorem.
Particular case :
If (a36)® = (a39)®, then (6,)® = (0,)® and in this case (v;)® = (#,)® if in addition (v,)® =
(v)® then v () = (vo)® and as a consequence G,g(t) = (Vo)™ G,o(t) this also defines (vo)®
for the special case .
Analogously if (byg)® = (byo)®, then (7,)® = (1,)® and then
(u)® = (@) ®if in addition (ug)® = (u;)® then Tyg(t) = (ug)® Ty (t) This is an important
consequence of the relation between (v;)® and (v,)®, and definition of (u,)®.
Proof : From GLOBAL EQUATIONS we obtain 236

dv(©) / ' " "
= (@)@ = (@) = (a5)@ + (a5)© (T33,6)) = (@5) @ (T, OOV = (a33) Ov®

Definition of v(©® :- p® = 632
G33

It follows

2 dv(® 2
~ (@)@ (V@) + (0)Ov® = (0;)®) = = < = (@) O (V@) + (@) v ® = (a;)®)

From which one obtains
Definition of (7)), (vo)® :-

. G _
@ For 0 <|(vp)® = ﬁ < ()® < (1)@

(1,1)(6)+(C)(6)(V2)(6)e [—(a33)(6)(@1)(6)—(\/0)(6)) t]
14+(0) @@ (DO~ ®)¢]

_ vD®-®

(6)
LN OE T ) ©®-()®

, (C)(6)

it follows (v¢)® < v®(t) < (v;)©®

In the same manner , we get

_ — (OO O —
VO (1) < (Vl)(6)+((,‘)(6)(vz)(6)e[ @33)®(F)O-)®)1] OO = 0O ) ®
- 14+(0) @@ O(TDO-T2) @) ] ’ ) ©-2)®
From which we deduce (v()® <v®(t) < (¥,)©®
0
(k) If 0<(v)® < (v)® = z% < (7,)® we find like in the previous case,
33
@3 (1O =)
v)® < DO+ O ) @el o 6(( v 6( 2®)] < vO() <
1+(C)(6)e[—(a33)( (1) ©-wa)( ))t]
@O +OO @@l O (EO-02@)] )®
11O © T @O(ED® @) =
0
0) If 0< (v)® < @)@ <|(v))® =22 , we obtain
33
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T1O+(O O )@@ (DO -2 @) 1]
14+ ©)l @O (EDO -2 ) ]

()@ < vO () < < (v)®

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

Definition of v (¢t) :-

(mz)(6) < y® t) < (ml)(6): (6 ®) = G32(¢)
G33(t)

In a completely analogous way, we obtain
Definition of u®©(¢) :-

1)@ < u®® < @)@, |u®0) =25
T33(t)

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

Particular case :

If (a3,)©® = (a33)®, then (6,)© = (0,)® and in this case (v;)©® = (#,)©@ if in addition (v()©® =
(v1)® then v©(t) = (v,)® and as a consequence Gs, (t) = (vo)© G35 (t) this also defines (v,)©®
for the special case.

Analogously if (b3,)® = (b33)©, then (1,)© = (7,)© and then

(u)® = () @if in addition (u)©® = (u;)® then Ty, (t) = (uy)® T35 (t) This is an important
consequence of the relation between (v;)® and (v;)®, and definition of (u,)®.

We can prove the following 237
Theorem 3: If (a; )Pand (b; ) are independent on t , and the conditions

(a13) P (a1)® = (a13) P (a1)® < 0

(‘1113)(1)(‘1’14)(1) - (1113)(1)(‘114)(1) + (‘113)(1)(1713)(1) + (a’14)(1)(p14)(1) + (P13)(1)(P14)(1) >0
(b13) P (b1)® = (b13) P (01)P > 0,

(bia)(l)(bﬁ)(l) - (b13)(1)(b14)(1) - (bi3)(1)(7’14)(1) - (bi4)(1)(7’14)(1) + (7’13)(1)(7’14)(1) <0

with (p13)®, (114) D as defined by equation IN THE FOREGOING are satisfied , then the system

If (a; )P and (b; )@ are independent on t , and the conditions (SECOND MODULE)
(a16)@(a17)® = (a16)P(a1,)® < 0

(‘1116)(2)(‘1’17)(2) - (a16)(2)(a17)(2) + (‘116)(2)(7716)(2) + (a’17)(2)(p17)(2) + (P16)(2)(P17)(2) >0
(b16) P (b17)® = (b16) @ (b7)® > 0,

(bié)(z)(bb)(z) - (b16)(2)(b17)(2) - (bi6)(2)(7’17)(2) - (bi7)(2)(7”17)(2) + (7”16)(2)(7”17)(2) <0

with (p16)@, (177,)@ as defined by equation IN THE FOREGING are satisfied , then the
system(THIRD MODULE)

Theorem 3: If (a; )®and (b; )® are independent on t , and the conditions 238
(a20)®(a21)® = (a20)® (a1)® < 0

(alzo)(3)(a’21)(3) - (‘120)(3)(%1)(3) + (azo)(3)(P20)(3) + (a'21)(3) (P21)(3) + (on)m (P21)(3) >0
(b20)® (b21)® = (b20)® (b)) >0,

(béo)(3)(bé1)(3) - (bzo)(3)(b21)(3) - (béo)(g)(ru)(” - (b,21)(3) (T21)(3) + (Tzo)(3) (T21)(3) <0

with (py)®, (5,)® as defined by equation IN THE FOREGOING are satisfied , then the system

WWwWWw.ijsrp.org

45



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012

ISSN 2250-3153

We can prove the following(FOURTH MODEULE CONSEQUENCES)

Theorem 3: If (a; )®and (b, )™® are independent on t , and the conditions

(a24)® (a25)® — (a24)® (a5)™® < 0

(a24)®(@25)® = (@24)® (a25)® + (@2) @ (P20)™® + (a25) P P25)® + (024) P (25)™® > 0
(b2)® (b35)® = (b2) P (b5)® > 0,

(52)® (035)® = (b2)® (b25)® — (b2)® (125)® = (b25) P (125)® + (1) P (125)® < 0

with (pps)™®, (15)@ as defined by equation IN THE FOREGOING are satisfied , then the system
Theorem 3: If (a; )®and (b, )® are independent on ¢ , and the conditions (FIFTH MODULE 239
CONSEQUENCES)

(a28)® (a29) — (a28)®(a29)® < 0

(a28)(a20)® = (a28)® (@20)® + (a28)® (026)® + (a20)® 020)® + (P26) ™ (P29)® > 0
(b2g)® (b29) ™ — (b)) (b)) > 0,

(bés)(s)(bé9)(5) - (bzs)(s)(bw)(s) - (bés)(s)(rw)(s) - (bé9)(5)(7'29)(5) + (7'28)(5) (7'29)(5) <0

with (pag)®, (1,9)® as defined by equation IN THE EQUATION STATED IN THE FOREGOING
are satisfied , then the system

Theorem 3: If (a; )©and (b, )® are independent on ¢ , and the conditions 240
(a3,) @ (a33)©@ — (a32)®(az3)® < 0

(a32) @ (a33)© — (a32) @ (a33)©@ + (a32) @ P32)@ + (a33)® P33)@ + 32) @ (P33)© > 0
(a32) @ (b33) @ — (b3) @ (b33)® >0,

(béz)(@(béa)(@ - (b32)(6)(b33)(6) - (béz)(@ (7‘33)(6) - (b,33)(6) (7‘33)(6) + (7‘32)(6) (7‘33)(6) <0

with (p3;)®, (133)® as defined by equation IN THE FOREGOING are satisfied , then the system

(a13) VG4 — [(@13)® + (a13) P (T14)]G13 = 0 241
(@10) V63 — [(a1)® + (a1) P (T14)]Grs = 0 242
(a15) VG4 — [(ais)(l) + (allls)(l)(Tm)]Gls =0 243
(b13) DTy = [(b13) P = (b13)P(6) IT13 = 0 244
(b1a)PTi3 = [(b1) P = (b)) (6) IT1s = 0 245
(b15) DTy = [(b15)® — (b15)P(G) IT15 = 0 246

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

(a16)P 617 — [(a16)P + (a16) P (T17)]Gis = 0 247
(a17) PGy — [(a'17)(2) + (aI7)(2)(T17)]Gl7 =0 248
(1) PGy7 — [(‘1118)(2) + (als)(z)(Tn)]Gls =0 249
(b16)PTi7 = [(b16)® — (b16) P (G19) ITi6 = 0 250
(b17)PTi6 = [(b17)® = (b17) P (G19) IT17 = 0 251
(b1g) DTy — [(b1s)® — (b15) P (G1o) ITig = 0 252
has a unique positive solution , which is an equilibrium solution

(a20)®Ga1 = [(a20)® + (a20) P (121)] G20 = 0 253
(a21)® Gy — [(@21)® + (a31) P (T21)]G21 = 0 254
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|
© o o

(a22)® Gy — [(a22)® + (a32) ) (T21)] G2z
(b20) BTy — [(b20)® — (b30) P (G3) 1Ty =
(b)) Ty — [(b21)® — (b)) P (G23) 1To1 =

(b22) Ty = [(b3)® = (b)) (G23) 1T = 0
has a unique positive solution , which is an equilibrium solution

(a24) PG5 — [(a2)™® + (a24)® (T25)]G2a = 0
(a25)®Gaq — [(a25)® + (a35) ™ (T5)] Gos
(a26) PG5 — [(a26)® + (a36) @ (T25)]G26 = 0

(b24) P To5 = [(b2)™ = (b2) P ((G27)) IT2s = O

0

(bas) P Tyy — [(by5)® — (b25) P ((G27)) 1Tos = 0

(b26) P Tos = [(b26)™ — (b36) ™ ((G27)) ITz6 = 0O

has a unique positive solution , which is an equilibrium solution
(a28) )G9 — [(a26)® + (a29)®(T29)]Gg = 0

(a20)® Gag — [(a20)® + (az0)® (T29)] G2o
(a30)®Ga9 — [(a30)® + (a30)® (T29)]G30 =
(b28) P Tag — [(b28)™ — (b2g)®(G31) 1Tzs =
(b20) P Tag = [(b29)® — (b29)(G31) 1T29

(b30) ) Tog = [(b30)® = (b30)®(G31) ]T50 = 0
has a unique positive solution , which is an equilibrium solution

(a32)©Gs3 — [(a3)@ + (a3)© (T33)]G3, = 0
(a33)® G, — [(a33)® + (a33) @ (T33)]G33 = 0
(a34)©Gs3 — [(a34)©@ + (a34)© (T33)]G34 = 0
(b32)©Ts3 = [(032)©® = (b32) @ (G35) IT32 = 0
(b33)©Tsp = [(b33)® = (b33) @ (G35) IT33 = 0
(b33)©T33 = [(034)© = (b34) @ (G35) IT34 = 0

has a unique positive solution , which is an equilibrium solution

|
S o o ©

Proof:

(a) Indeed the first two equations have a nontrivial solution Gy3, Gy4 if

F(T) = (a13)® (@1)® = (a13) P (@1)® + (a13) P (a1) P (T14) + (a14) P (a13) P (T1) +
(a13) P (T1a) (1) P (T14) = 0

Proof:

@) Indeed the first two equations have a nontrivial solution G4, Gy7 if

F(Tyo) = (a’16)(2)(a,17)(2) - (a16)(2)(a17)(2) + (aie)(Z)(aIﬂ(z)(Tw) + (a,17)(2)(a,1,6)(2)(T17) +

(a16) @ (T17)(a17) P (T17) = 0
(a) Indeed the first two equations have a nontrivial solution G,, G, if

255
256
257
258

259

260
261
262

263

264

265

266
267
268
269
270

271
272
273

274
275
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F(Ty3) = (a0)® (az1)® — (a20)®(a21)® + (a20)® (a1) P (T21) + (a1)® (a0) @ (Tp1) +
(a20)®(Ty1)(a31) P (T1) = 0

(a) Indeed the first two equations have a nontrivial solution G,4, G5 if

F(Ty7) = (a24)® (a25)™® — (@24)®(a25)® + (a34)® (a35) P (Ts5) + (a25) P (a34) P (Ts5) +
(a24) ™ (Tys) (a35) P (Ty5) = 0

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

F(T31) = (a28)®(a29)® — (a26)®(@29)® + (@26)® (a29)® (To) + (a29)® (a35) ™ (Tg) +
(a28)®(T29) (a29)® (Ty9) = 0

Proof:

(a) Indeed the first two equations have a nontrivial solution Gs,, G5 if
F(T35) = (a3;) @ (a33)©@ — (a32)®(@33)® + (a32)® (a33) @ (T33) + (a33) @ (a3,) @ (T33) +

(a32)© (T33) (a33) @ (T33) = 0
Definition _and unigqueness of Ty, :-

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

(a15) V614

(a13)M614 —
[(@15)D+(a15)D(11,)]

- [(a1)D+(ay) D (1)) '

Definition_and unigueness of Ty, :-

G13

GlS

After hypothesis £(0) < 0, f(o) > 0 and the functions (a; )® (T,) being increasing, it follows that
there exists a unique Ty5 for which f(Ty7) = 0. With this value , we obtain from the three first
equations

(a18)P6G17

(a16)PG17 —
[(a18) @ +(a15)P(T1;)]

T [@eP+@®@)]

Definition _and uniqueness of T,; :-

616 618

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

(a22)® 621

(a200®621 _
[(a22)®+(az) 3 (15)]

T (@0 ®+@n® )]

Definition and uniqueness of T,)5 :-

GZO GZZ

After hypothesis f(0) < 0, f(e) > 0 and the functions (a; )™ (T,s) being increasing, it follows that
there exists a unique Ty for which f(T,:) = 0. With this value , we obtain from the three first
equations

(a26) P25

(a20) 655 —
[(@26)®+(az6)® (T55)]

= (@@ +@p®ms)]

Definition and uniqueness of Tyy :-

Goa

Gag

After hypothesis f(0) < 0, f(e) > 0 and the functions (a; ) (T,) being increasing, it follows that
there exists a unique Ty, for which f(Ty9) = 0. With this value , we obtain from the three first

equations
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(a30)® 629

(a28)®69 _
[(a30)®+(a30)®)(T55)]

T @@+ @)

Definition _and uniqueness of T35 :-

Gog

G3o

After hypothesis f(0) < 0, f(e) > 0 and the functions (a; )® (T33) being increasing, it follows that
there exists a unique T33; for which f(T3;) = 0. With this value , we obtain from the three first
equations

_ (a32)®633 — (a30)©633
[(@32)®+(a32) O (T33)] [(@34)®+(az4)®(T33)]

(e) By the same argument, THE SOLUTIONAL EQUATIONS OF THE GLOBAL EQUATIONS 284
ADMIT solutions G;3, G4 if

(G) = (bis)(l)(bﬁ)(l) — (b13)P (1) -

[(513)® (b)) (6) + (1) (b13) P (@] +(b13) P (6) (b)) P (6) = 0

Where in G(G;3, G4, G15), G13, Gis must be replaced by their values . It is easy to see that ¢ is a

G32 ’ G34

decreasing function in G;, taking into account the hypothesis ¢@(0) > 0, ¢(c0) < 0 it follows that there
exists a unique Gy, such that ¢ (G*) = 0

) By the same argument, the GLOBAL EQUATIONS admit solutions Gy¢, G17 if

@(G19) = (b16) P (b17)® — (b16) P (b17)® —~

[(516)® (B17)P (G19) + (b17)® (b16) P (G19)]+(b16) P (G19) (b17) P (G1o) = 0

Where in (G19) (G, G17, G13), G16, 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 @((Gy9)*) =0

) By the same argument, SOLUTIONAL EQUATIONS admit solutions G,g, G,q if

9(G3) = (b20)® (b21)® = (by0)® (b1)® —~

[(620)® (h21)P (G23) + (b21)® (b20)® (G23) |+ (b20) P (G23) (b21) P (G23) = 0

Where in G53 (G, Go1, G22), Gog, Goo 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 G5, such that ¢((G,3)*) =0

(h) By the same argument, the GLOBAL EQUATIONS admit solutions G4, G55 if

@(Gy7) = (bé4)(4)(bé5)(4) - (b24)(4)(b25)(4) -

[(B24)® (b25)® (G7) + (b25) ™ (b24) P (G27) |+ (b24) P (G27) (b5) P (G27) = 0

Where in (G37)(Gaa, Gos, Gog), G24, G2 Must be replaced by their values from 96. It is easy to see that ¢
is a decreasing function in G5 taking into account the hypothesis ¢@(0) > 0, ¢(c0) < 0 it follows that
there exists a unique G,5 such that ¢ ((G,7)*) =0

(1 By the same argument, the GLOBAL EQATIONS AND CONCOMITANT DERIVED 285
EQUATIONS admit solutions G,g, Gy9 if

@(G3) = (bés)(s) (bé9)(5) - (bzs)(s) (b29)(5) -

[(B28) (b29) ) (G31) + (b29)® (b25) ) (G31)]+(b2g) ™ (G31) (b29)®(G31) = 0

Where in (G31)(Gag, Go9, G39), Gag, Gz Must be replaced by their values from 96. It is easy to see that ¢
is a decreasing function in G4 taking into account the hypothesis ¢@(0) > 0, (o) < 0 it follows that
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there exists a unique G5q such that ¢ ((G31)*) =0

()] By the same argument, the GLOBAL EQUATIONS admit solutions Gs,, Gz if 286
@(G3s5) = (béz)@(béz)(@ — (b3)©(b33)® —

[(B32) (b33)© (G35) + (b33) @ (b32) @ (G35)]+(b35) @ (G35) (b33) @ (G35) = 0

Where in (G35)(G3,, Gs3, G34), G32, G34 Must be replaced by their values It is easy to see that ¢ is a

decreasing function in G55 taking into account the hypothesis ¢ (0) > 0, (o) < 0 it follows that there

exists a unique Gs33 such that ¢ (G*) =0

Finally we obtain the unique solution

Gi, given by ¢(G*) = 0, Ty given by f(Ty,) = 0 and

G = (a13) 63, G = (a15)V6],
B 7 @i D+@®()] 78 T (@) D+l D(15,)]
. (b13) DT, _ (b15)DT17,

T13 ’ Tl*S

{01 D=1V @) T 1) D-015) D]

Obviously, these values represent an equilibrium solution THE SYSTEM
Finally we obtain the unique solution of THE SYSTEM

Gi7 given by @((Gy9)") = 0, Ty givenby f(T;7) = 0 and

Gl = — (316)(3)(317 Glg = — (318)(3)Gi7
[(@16)P+(a1)P(Ti7)] [@18)P+(a15)D(Ti7)]
. (b16) DT, . _ (b18) AT,
T16 ’ T18

T [019)@ =16 P ((619)7)] T 01 ®-b1g)P(619))]

Obviously, these values represent an equilibrium solution of THE GLOBAL EQUATIONS

Finally we obtain the unique solution of THE GLOBAL EQUATIONS 287
G;1 given by ¢((G23)*) = 0, T3, given by f(T5;) = 0 and

r— (azo)(?,)Gi’l Gy = — (azz)(i)Gi
[(@20)®+(az0)®(131)] [(@22)®+(az2)®(T31)]
. _ (b20) DT . _ (b22)3T5
T20 - ’ TZZ -

[(20)®—=(b20)® (623")] [(b22)®—(b22)P (G23)]

Obviously, these values represent an equilibrium solution of GLOBAL SYSTEM

Finally we obtain the unique solution of THE SYSTEM 288
G5 given by ¢ (G,;) = 0, Ty given by f(Ty5) = 0 and
Gt = (a24)M635 Gr = (a26)¥635
27 @)@+ ®(135)] T T2 T [(aze) P +age) D (135)]
T3 = (b24) T35 | T = (b26) T35 289

[(b2)®=(b2) P ((627)")] [(b26)®—(b26)® (G27)")]

Obviously, these values represent an equilibrium solution of THE GLOBAL SYSTEM

Finally we obtain the unique solution of THE GLOBAL SYSTEM 290
G39 givenby ¢((G31)") = 0, Ty givenby f(T39) = 0 and

G = (a28)®6G39 Gi = (a30)®639
28 7 [(az)®+@z)®(139)] 7 30 T [(a3)®+(az0)(T3)]

T* = (b28) TS, Tr = (b30) TSy 291
28 7 [by) -y ®((G30M] 7 30 T (30D~ b30) D (G31)7)]

Obviously, these values represent an equilibrium solution of THE SYSTEM
Finally we obtain the unique solution of THE DERIVED EQUATIONS OF THE GLOBAL
EQUATIONS
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G33 given by ¢ ((G35)") = 0, T33 given by f(T53) = 0 and

(a32)®633 G*, = (a30)©63;
[(@3)@+@z)©(T5)] * 73 7 [(a3)©O+(az)©(T33)]

T3, = (b32)©)T33 (b34)©T33
32 7 [03) O ~(b3) O ((G35)")] [(030)©=(b34)©((G35)")]

Obviously, these values represent an equilibrium solution of THE SYSTEM

632

* —_—
’ T34—_

Asymptotic Stability Analysis Of The System Space —Time —Mass —Energy- Quantum Gravity- 292
Perception-Strong Nuclear Force-Weak Nuclear Force-Gravity-Electromagnetism-Vacuum

Energy and Quantum Field

Theorem 4: If the conditions of the previous theorem are satisfied and if the functions
(@)D and (b; )® Belong to C( R,) then the above equilibrium point is asymptotically stable.
Proof:_Denote
Definition of G;, T; :-
G, =G +G; T, =T +T,

a(a14)< ) a(b ><

(T14) - (ql4-)(l) (G ) - Sl]

Then taking into account DERIVED EQUATIONS OF THE GLOBAL EQUATIONS neglecting the

terms of power 2, we obtain

L = —((@15)® + 1)) + (@13) D6y — (@13) V613 Toy 293
d§:4 = —((@1)V + @10) V) G4 + (a10) PGz — (q14) V61, Ty 294
dftls = —((@15)® + @15)P)Gy5 + (a15) VG4 — (@15) VG5 Ty 295
djf = —((013)® = (r13) V) T13 + (b13) VTs + T2 15(503) (0 T13G1) 296
djtm = _((bi‘*)(l) - (r14)(1))']l‘14 + (b14)(1)T13 + Z}i13(5(14)(1')T1*4(Gj) 297
% = —((b15)® = (15) V) T15 + (b1s) VT4 + Xj215(505)0) Tis Gy ) 298

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
Proof: Denote
Definition of G;, T; :-
G,=G +G, ,T,=T +T,

““”) (T5) = (@)? |, 2202 ((G,9)) =,

taking into account equations DERIVED EQUATIONS OF THE GLOBAL EQUATIONS and

neglecting the terms of power 2, we obtain

a(b )

d‘:tw = —((@16)® + 016)P) G + (a16) PGy — (q16) P Gi6Tyy 29
‘m’l = —((a17)? + 017)?)Gy7 + (@17) PGy — (q17) PG}, Tyy

dﬁi = —((@15)® + (p18) @) G1g + (a15) PGy — (918) PG Ty,

dgi = —((h16)® = () P)T16 + (b16) P T17 + T}1216(516)1) 16 ;)
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dT / .
7= ~((01)® = (1) P)T17 + (b17) P Ta6 + Zi216(5070) Ti7G1)
dT

= —((016)® = (18) ) T1g + (b18) PT17 + Ej216(508)0) Tis G;)

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.
Proof: Denote
Definition of G;, T; :-
G=G+G  \T,=T'+T,

““2“ T = @)@ 222% (G ) =y

Then taking into account equations DERIVED FROM THE GLOBAL EQUATIONS and neglecting the

a(b )

terms of power 2, we obtain

d(:m = —((a20)® + (20)®) G + (a20) PGy — (420)PG30Tos 30
d(:m = —((@0)% + @20)Ga1 + (120)P G0 = (421) P65, Ty

dfzz = ~((a2)® + (022)®) Gz + (022) PGy — (422)P 63, T

= ~(00)® = (120 P) a0 + b20)VTos + 2220 (5201 T30 )

djtn = —((021)® = (r21)P) Ty + (b)) @ Ty + 212120(5(21)(/)712*1 G)

dTZZ = —((b22)® = (r2)®) Ty + (b22) DTy + Y20 (s 122G )
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.(FOURTH MODULE)
Proof: Denote
Definition of G;, T; :-
G=G+G  T,=T +T,

A(azs)® s
2 (Ty5) = (qas) @

0(b )( )
0Tzs !

((027) ) - Sl}

Then taking into account equatlons DERIVED EQUATIONS OF THE GLOBAL EQUATIONS
MENTIONED HEREINBEFORE and neglecting the terms of power 2, we obtain

dG
d—“ = —((a2)® + 024) ) G4 + (a24) P Grs — (q24) PG54 T2s 301
dG .
dtzs = —((azs)(4) + (st)(4))G25 + (a25) MGy — (q25) M G35 Tos
dG . .
dt% = —((az6)® + (P26) ™) Gg + (a26) W G5 — (426) P G36T2s
dT ) .
724 = —((b2a)™® — (1) @) Ty + (b)) P Tos + 212224(5(24)(1)T24Gj)
dr ) .
2 = —((bgs)™® = (r5) D) Tas + (b25) DT + 2224 (525)() T25 Gy )
dT
d—% = —((b26)™ — (126) @) T6 + (b26) P Tos + Z, ®,4(s26)h T36G; )

ASYMPTOTIC STABILITY ANALYSIS(FIFTH MODULE)
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; :-
G, =G +G ,E=T+T

aw)ﬁ)%mw L ((Gy)") =5,

Then taking into account equatlons DERIVED EQUATIONS OF THE GLOBAL EQUATIONS and

neglecting the terms of power 2, we obtain

dG

d_zs = —((@28)® + (P28) ) Gz + (a28) P Grzg — (928) G35 T2 302
dG

—== ~((a20)® + (020)®) Gzg + (a29) PG5 — (420) G35 T

dG .

d—30 = _((‘130)(5) + (p30)(5))G30 (a30)(5)G29 - (Q30)(5)630T29

dT : .

=2 = —((b2s)® — (rag)®) a5 + (b2) P9 + X226 (S28)() T2 G )

dT
—2£ = ((b29)(5) - (rz9)(5))T29 + (byo) g + Z] 28(5(29)(})T29(G )
dT3g

e —((h30)® = (r30)®) T30 + (b39) DTy + Zf228(5(30)(j)713*0 G)
ASYMPTOTIC STABILITY ANALYSIS(SIXTH MODULE RAMIFICATIONS ON THE
CONCATENATED GLOBAL EQUATIONS)

a(b )

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.

_Denote

Definition of G;, T; :-
G, =G +G; T, =T + T,
a © ap ©
%’ma4%w,<>(@aw%

Then taking into account equations DERIVED FROM THE CONCATENATED GLOBAL
EQUATIONS and neglecting the terms of power 2, we obtain

d(jfz = —((a3)®@ + (32)@)G3; + (a32) @Gz — (g32) G35, T3 303
dgfz = —((@33)® + (p33)) G35 + (a33) @ G3z — (433) @G35 T33

d«;ty = —((a3)®@ + (P34) @) G4 + (a34) @G35 — (q34) @634 T3

djzr:z = —((b3)©@ = (132)©) T3, + (b32) @ T3 + 213132(5(32)0)T§2Gj)

dgi = —((b33)® — (133) @) T33 + (b33) O T3, + X35 (533)() 133G )

d;ri = —((b34)©® = (134)©) T3y + (b34) @ T3 + > 32(snH T34 Gy)

The characteristic equation of this system is 304

((/1)(1) + (bis)(l) - (7”15)(1)){((1)(1) + (ais)(l) + (P15)(1))
(DD + (@)D + (1) V) (@) D61 + (1) V(1) V63 )]

(((/1)(1) + (bi3)(1) - (r13)(1))5(14),(14)T1*4 +(b14)(1)5(13),(14)T1*4)
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+ (DD + (@)D + @1 P) @)D 61 + (@13)D (1) V61, )

(DD + B = (1) D)sananTis + Br)VsasyanTis)

(D) + (@)D + @) + PP + Pu)P) D)

(@) + (Bl + Bi)® = (3)D + (1) D) DHD)

+ (@) + (@)D + @)™ + @)™ + @) D) D®) (@15) V615
(DD + (@) + P1)®) (@) P (1) V65 + (@)D (@15) P (415) V653)

(((/1)(1) + (b13)® — (r13)(1))5(14),(15)T1*4 +(b14)(1)5(13),(15)T1*3)} =0

.
(DD + Bl = Gi)H(DP + (@) + (1))

(WP + (@16)@ + B16)P) @) P67 + (@17)P(16) PGl )]

(WP + B1e)® = (1)@ )sananTis + i) Psae,anTir)

+ (DD + @)@ + 1) P) (@16) P61 + (@)D (@) P67

(D + 1) = (1) P)san,a6Ti7 + G17)Ps6,06Tis)

(@) + (@)@ + (@)@ + @)@ + @:)®) WP)

(W) + (B1)@ + BN = (1)@ + (1:)P) D)

+ (W) + (@)@ + (@)? + 1)@ + E:)?) WD) (@16)P g
HDP + (@16)® + P16)®) ((@18)P (017) PG + (017)P (a15) P (416) P Gig)

(((A)(Z) + (b16)@ = (r16)@)sarn asyTiy +(b17)(2)5(16),(18)Tf6)} =0

.
(DD + (b2)® = ()PP (DD + (az)® + (p22)P)

(DD + (@0)® + B20)®) (@20)P 631 + (221)P (920)P 65| 690

(DD + B20)P = )5y Tir +B2)Pse0yenT)

+((W® + @)D + 21)®) (@009 60 + (200D (421) V631 )

(DD + B20)® = (20)D)sn,00)T1 + b21) D50y 20) T

(WD) + (@)@ + @)@ + @0)® + P21)P) DD)

(WD) + (B)D + (030D = (20 + (2)P) WD)

+ (@) + (@)@ + @) + @) + @:1)P) DD) (022) P62
+(D® + (@20)® + ©20)P) ((@2)P(420) D631 + (221)P (222)P(920)P630)

(((/1)(3) + (béo)m - (rzo)(g))sm),(zz)Tﬁ +(b21)(3)5(20),(22)T50>} =0

+

((/1)(4) + (bye)™ — (7‘26)(4)){((1)(4) + (aze)® + (Pze)(4))
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(D@ + (@)@ + B2)®) (425) P G35 + (225)® (026) 63|
(DD + B2 = (20D )s(25),05) T35 +(b25) V520,05 T55)
+ (W + (@35)® + (25)®)(@20) D634 + (224)® (925635 )

(W + (B20)® = (2)®)s25) @) Tss + (b25) 527,20 T54)
(D) + (@)@ + @) + P2)® + @25)®) D)

(WD) + (B2)® + (h35)® = (120@ + (1)) WD)
+ (WD) + (@)@ + (@) + @) + P25)®) D@ (026) PG
(DD + (@)@ + 026)®) ((a26) P (25)D G35 + (025)® (026)® (924) D G34)

(((/1)(4) + (by)® — (Tz4)(4))5(25),(26)T;5 +(b25)(4)5(24),(26)T54)} =0

.
(D® + B30) = E)O(DS + (@30 + (30)®)

(DS + (@0)® + 26))(@20) 635 + (229) (426) D635 )|
(D + B2) = (26) )52, T35 +(b29) 528, 29) T )
+ (DS + (@29) + 020)P)(@26) PG5 + (a26) (420) G35 )

(D + B2)® = 2)D)s(20) 89 T0 + (29) 528,267
(WD) + (@)@ + (@) + @) + (P2)®) D)

(D) + () + (b39)® = (1) + (1)) W)
+((W®) + (@)@ + (@) + @) + ©20)P) D) (430)G3o
+H(DP + (@) + 020)®) ((a30) @ (@29)% 635 + (a26) P (@30) (20) P 635)

(((/1)(5) + (bés)(s) - (ng)(s))s(zg),(so)Tz*t) +(b29)(5)5(28),(30)T58)} =0

.
(DO + B3)® = )N + (@5)@ + (20)®)
(W + (@)@ + P2) ) (@3) @653 + (@) (0:2)©63, )|
(WO + (B3)©@ = (152)@)s33),33) T +B33) @532 33)T5: )
+ (D@ + (@) © + 039 @) (432) 63, + (a3 (433) 63
(D@ + B3 = (32)@)s(a5),60)Tss + (b33) V532,300 T2 )
((W©) + (@)@ + (@5) @ + P:2)® + (P3)@) (D)

((W©) + (B5)@ + (bi)©@ = (52)© + (13)@) W©)
+((W®) + (@)@ + (@)@ + P)@ + P3)@) D) (43) 634

F(DO + (a32)@ + (032)@) ((@34)©(g33) @G35 + (a33)@ (a34) @ (g3,)©63,)
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(((/1)(6) + (b32)®@ = (132) @) s33),30) T35 +(b33)(6)5(32),(34)T§2)} =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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