Mathematical Theory and Modeling www.iiste.org
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online) Pt
Vol.2, No.6, 2012 ST

NP Complete Problems-A Minimalist Mutatis Mutandis
Model- Testament Of The Panoply

“IDr K N Prasanna Kumar, 2Prof B S Kiranagi And *Prof C S Bagewadi

“IDr K N Prasanna Kumar, Post doctoral researcher, Dr KNP Kumar has three PhD’s, one each in Mathematics,
Economics and Political science and a D.Litt. in Political Science, Department of studies in Mathematics, Kuvempu

University, Shimoga, Karnataka, India Correspondence Mail id : drknpkumar@gmail.com

2prof B S Kiranagi, UGC Emeritus Professor (Department of studies in Mathematics), Manasagangotri, University
of Mysore, Karnataka, India

®Prof C S Bagewadi, Chairman , Department of studies in Mathematics and Computer science, Jnanasahyadri
Kuvempu university, Shankarghatta, Shimoga district, Karnataka, India

Abstract

A concatenation Model for the NP complete problems is given. Stability analysis, Solutional behavior
are conducted. Due to space constraints, we do not go in to specification expatiations and enucleation of
the diverse subjects and fields that the constituents belong to in the sense of widest commonalty term.

Introduction
NP Complete problems in physical reality comprise of

(1) Soap Bubble

(2) Protein Folding

(3) Quantum Computing

4) Quantum Advice

(5) Quantum Adiabatic algorithms
(6) Quantum Mechanical Nonlinearities
(7 Hidden Variables

(8) Relativistic Time Dilation

9) Analog Computing

(10) Malament-Hogarth Space Times
(112) Quantum Gravity

(12) Anthropic Computing

We give a minimalist concatenation model. We refer the reader to rich repository, receptacle, and
reliquirium of literature available on the subject: Please note that the classification is done based on the
physical parameters attributed and ascribed to the system or constituent in question with a
comprehension of the concomitance of stratification in the other category. Any little intrusion into
complex subjects would be egregiously presumptuous, an anathema and misnomer and will never do
justice to the thematic and discursive form. Any attempt to give introductory remarks, essential
predications, suspensional neutralities, rational representations, interfacial interference and syncopated
justifications would only make the paper not less than 500 pages. We shall say that the P-NP problem
itself is not solved let alone all the NP complete problems. We have taken a small step in this direction.
More erudite scholars, we hope would take the insinuation made in the paper for further development
and proliferation of the thesis propounded.

Notation
Soap Bubble And Protein Folding System: Variables Glossary
G, : Category One Of Soap Bubbles
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Gy
Gis:
Tis:
Tis:
Tis:

Category Two Of Soap Bubbles
Category Three Of Soap Bubbles
Category One Of Protein Folding
Category Two Of Protein Folding
Category Three Of Protein Folding

Quantum Computing And Quantum Advice

: Category One Quantum Computing

: Category Two Of Quantum Computing

: Category Three Of Quantum Computing
: Category One Of Quantum Advice

: Category Two Of Quantum Advice

: Category Three Of Quantum Advice

Quantum Adiabatic Algorithms And Quantum Mechanical Nonlinearities

: Category One Of Quantum Adiabatic Algorithms

: Category Two Of Quantum Adiabatic Algorithms

: Category Three Of Quantum Adiabatic Algorithms

: Category One Of Quantum Mechanical Nonlinearities
: Category Two Of Quantum Mechanical Nonlinearities

: Category Threeof Quantum Mechanical Nonlinearities

Hidden Variables And Relativistic Time Dilation

: Category One Of Hidden Variables

: Category Two Of Hidden Varaibles

: Category Three Of Hidden Variables

: Category One Of Relativistic Time Dilation

: Category Two Of Relativistic Time Dilation

: Category Three Of Relativistic Time Dilation

Analog Computing And Malament Hogarth Space Times

GZS
GZ9
630

T28 .
T29 .
T30 :

:Category One Of Analog Computing
: Category Two Of Analog Computing
: Category Three Of Analog Computing

Category One Of Malament Hogarth Space Times
Category Two Of Malament Hogarth Space Times
Category Three Of Malament Hogarth Space Times

Quantum Gravity Anthropic Computing

: Category One Of Quantum Gravity(Total Gravity Exists)
: Category Two Of Quantum Gravity

: Category Three Of Quantum Gravity

: Category One Of Anthropic Computing

: Category Two Of Anthropic Computing

: Category Three Of Anthropic Computing
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(a13)@, (a10)D, (a15)®, (b13)™, (b1) D, (b15)® (a16)@, (a17)?@, (a14)?
(016)®, (b17)@, (b18) @ (a20)®, (421)®, (422)® , (b20)®, (21)®, (b32)®
(‘124)(4), (azs)“)' (‘126)(4), (b24)(4)' (bzs)(‘}), (bze)(4): (bzs)(s), (b29)(5): (bso)(s):
(a28)®, (a29)®, (@30)®, (a32)®@, (@33), (a34) @, (b32) ), (b33), (b34)©
are Accentuation coefficients

(a13)(1), (a14)(1), (ais)(l), (bis)(l), (b{4)(1), (bis)(l), (ais)(z); (a17)(2), (ais)(z);
(bi6)®, (b17)@, (b1)?, (a30)®, (231)®, (a32)®, (b30)®, (b3:)®, (3)®
(a’24)(4)' (aés)(4)' (aés)@): (b2’4)(4)' (bés)(”: (béa)(4)' (bés)(s)‘ (b2’9)(5)' (béo)(s)
(alzs)(s), (aé9)(5), (a’30)(5) , (alsz)(G), (a’33)(6)' (054)(6), (béz)(ﬁ); (bés)(é), (b§4)(6)
are Dissipation coefficients

Governing Equations: System: Soap Bubble And Protein Folding

The differential system of this model is now

dGlS =(a 13)( )614 [(‘113)(1) + (ails)(l)(TM' t)]G13 !
D14 = (1) V615 — [(@)D + (a],) D Ty, )] Grs 2
d 7 "

Gls = (a15)( )614 [(a1s)(1) + (a15)(1)(T14» t)]G15 3
TL = (by3) DTy — [(b1)D — B15)DV (G, )] Ty +
d

25 = (b)) DTy — [(b1) D = (i) DG, D] Ty 5
T8 = (by5) DTy, — [(bis)® — (bis) (G, )] Ty 6

+(a1’3)(1) (T,4,t) = Firstaugmentation factor
—(bi5)M(G,t) = First detritions factor

Governing Equations: System: Quantum Computing And Quantum Advice

The differential system of this model is now

218 = (@160 617 — [(@1e)® + (@ie) P (T17, )]G 7
2 = (a1,)D646 — [(a17)@ + (@)D (T17, )]Gy 8
dGlS = (a 18)( )Gy, — [(ais)(z) + (ails)(z)(Tﬂ: t)]G18 ?
T3 = (by) DTy — [(b16) @ — (b1) P ((G19), )T 10
T2 = (b)) DTy — [(bi7)@ — (b)) D ((Gro), £)]T:; 1
T8 = (bye) DTy, — [(b1e)® — (bi5) P ((G19), )] Tig 12

+(0L16 @)(T,,,t) = First augmentation factor
—(b1s)®((Gye),t) = First detritions factor

Governing Equations: System: Quantum Adiabatic Algorithms And Quantum Mechanical
Nonlinearities:

The differential system of this model is now

dG ’ "

20 = (ay0) PG,y — [(‘120)(3) + (a3) P (Tyy, t)]Gzo 13
dG ! n

2 (a21)( )Gzo [(a21)(3) + (a21)(3)(T21, t)]Gz1 14
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dG
T2 = (a,) PGy — [(azz)(s) + (a3, )(3)(T21,t)](;22

= (by0)OTyy — [(B50)® — (b56) P (Ga3, )] Tao

deo

d
2L = (by1) DTy — [(53)P = (b5)® (G2, D] Ty

d 17
22 = (b, )Ty — [(032)® — (b55)® (63, )] Tz

+(a’2’0)(3) (T;,,t) = Firstaugmentation factor

—(by)®(G,3,t) = First detritions factor

Governing Equations: System: Hidden Variables And Relativistic Time Dilation

The differential system of this model is now

228 = (a34) @G5 — [(@50)® + (@h) D (T25,6)] G4
= (a25)WGyq — [(@h5)™® + (a55) @ (Tys, D] G5
D20 = (836) @ G5 — [(@56) @ + (ahe) P (T2, )]G
T2 = (by) D Tys — [(b3)® = (b3) D ((G27), )] Ta
T2 = (bys) DTy — [(b35)® = (b5) P ((G2r), )] Ts

T2 = (bye)Tys — [(b36)® — (bye) P ((G27), )] Tz6

+(a” Y®(T,s, t) = First augmentation factor

dst

—(b5)®((G,7),t) = First detritions factor

Governing Equations: System: Analog Computing And Malament Hogarth Space Times

The differential system of this model is now

T8 = (a6)Gzo — [(a36)® + (@) (To9, )] Gg
"— = (a20)®Gag — [(@50)® + (a59) (T30, )]G
= (a30)® Gy — [(aéo)(s) + (a)® (Tyo, t)]G3o
T2 = () FTyg — [(b36)® — (b)) ((G31), )] Tog
T2 = (bye)DTag — [(b39)® — (b)) ((631), )] T2

dT30 (bso)(s)Tzca [(b30)(5)_(b )(5)((631) t)]T30

+(a’2’8 ®)(T,o,t) = First augmentation factor

dG30

—(b55)®((G31),t) = First detritions factor

Governing Equations: System: Quantum Gravity And Anthropic Computing

The differential system of this model is now

dG ’ "

22 = (a32)( )G33 [(a32)(6) + (a32)(6)(T33» t)]G32
dG ’ "

2 = (a33)( )G32 [(a33)(6) + (a33)(6)(T33» t)]G33
dG34

(a34)( )G33 [(a’34)(6) + (a’3'4)(6)(T33: t)]G34
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T2 = (by3)OTy; — [(b3)@ — (b5,)©((G3s), £)]Ts, 3
T2 = (by3)OTy; — [(b33)@ — (b55)©((G3s), )] T35 33
T2 = (by)OTy3 — [(63)@ — (b53)©((Gas), )] T4 36

+(a” )©®)(T,,,t) = First augmentation factor
—(bf; )(6)((635) t) = First detritions factor

System: Soap Bubble-Protein Folding -Quantum Computing-Quantum Advice-Quantum Adiabatic
Algorithms —-Quantum Mechanical Nonlinearities-Hidden Variables-Relativistic Time Dilation-Analog
Computing-Malament Hogarth Space Times-Quantum Gravity-Anthropic Computing

[ ! n 1 124 1 37
d613 — (a1)™6 (a13)(1)‘+(a13)(1)(T14,t)”+(a16)(2'2')(T17,t)||+(a20)(3'3')(T21,t)| G
Q13 147 11 (4,4,4,4,) 11 7(5,5,5,5,) 11 1(6,6,6,6,) 13
| +(a3s) (Tys,t) || +(azs) (To,0) || +(az>) (Ts3,1) ]
[ ! n n n 1 38
s _ (g, )06 (@) V@) DT, 0 |[+@) O Ty, [ +(@) 2 T 0)] |
A14 13~ 14
| +(a£,5)(4'4'4'4') (TZS' t) | +(aé’9)(5'5'5'5') (ngl t) || +(aé’3)(6'6'6'6') (ng, t) |
[ " 39
s _ (q,) 0 (a1) P+ (afs) D Ty, ) ||+ (@) 22 (T17, 8) || +(a5) O3 (T, 1)
15 14 —
[+ (@g6) 444 (Tys, 0) || +(a50) 555 (T, )| | +(a5) @555 (T35, 1) |
Where | (@)D (T4, t) |,| (@)D (Ty,, P D(Ty,, t) ‘ are first augmentation coefficients for
category 1,2 and 3
|+(a1’6)(2'2') (T, 1Y@2)(T,, 1)@ (T, b) ‘ are second augmentation coefficient
for category 1, 2 and 3
|+(a’2’0)(3'3') (Ty1, t) |,|+(a’2’2)(3’3’) (Ty1,t) ‘ are third augmentation coefficient
for category 1, 2 and 3
|+(a§’4)(4'4'4'4')(T25, t) | , s t) l , | +(ay) @444 (Tys, t) ‘ are fourth augmentation
coefficient for category 1, 2 and 3
|+(a” )5555) (T, t)‘ |+(a§'0)(5 555)(Tyo, ) | are fifth augmentation
coefficient for category 1, 2 and 3
|+(a§’2)(6'6'6'6')(T33, t) |, | +(ag;)©068) (Tyy, t) |, | +(aj,) (%66 (T, t)| are sixth augmentation
coefficient for category 1, 2 and 3
! n n n 40
» " i)V BV 6, 0] [= (1) * (1, O] |- (b50) (G, )|
af13
= (b13)"T14 — | (by) 40 (G, t)H—(b G555 (Gyy, t)”—(b )(©666) (G, )’ Ti3
! n 1 12 41
dT14 — b )( T (b14)(1)‘_(b14 (1)(G,t)| |_(b17 (2'2')(019' t)H‘ (b3 (3'3')(623'75)‘ T
14 13 14
| = (bge) # 44 (G, ) || = (b) 555 (Ga, ) || = (b52) @55 (G5, 1) |
, 42
T _ ()0 b1~ GDD6,0] [~Bi) ) G0, O||- B G 0] |
15 14 — 15
| [ = (b5 44 (Gay, )| | = (b) 5555 (G5, )] [~ (b51) @509 (G5, 1) |
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Where |- (b)) (G, 0)|,|- (b)) P (G, 1)),

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

category 1,2 and 3

|—(b{’6)(2'2')(619, t) ‘ ,I —(b;5)#2) (G, t) | , | —(bj5)®?) (G, t)‘ are second detrition coefficients for

category 1,2 and 3

| = (850) 3 (Gas, )], | = (1333 (623, 1) |,

category 1,2 and 3

—(b35) B3 (Gys, t) ‘ are third detrition coefficients for

| = (b)) (G, D], | = (b3) ****) (6,7, 1) |,

—(by) 444 (G, t)‘are fourth detrition

coefficients for category 1, 2 and 3

| = (b)) 5555 (Gay, 1)

—(b55) 5555 (G3y, 1)

—(b3) 555 (G4, t) | are fifth detrition coefficients

1 1

for category 1, 2 and 3
= (b35)©559) (G35, 1),

for category 1, 2 and 3

—(b3y)(6660) (G4, t) | , | —(by,)(6666) (G, t) | are sixth detrition coefficients

w0 _ (g, | (G0 HE O D]+ @) DT ][+ @i) 0] | 43
“ [+ (@) #4449 (Tys, 1) || +(age) 55559 (T, ) || +(azy) @049 (T35, 1) |

w0 _ (o v _ [ (@) @[ @D P (T, O|[+@h) D (T, O] [+ (@) F*P (T, 0] ) “
“ [+ (age) #4449 (Tys, 1) || +(azo) ©5559) (T, )] | +(a42) @009 (T35, 1)

s _ (@ NG (@)@ +(a1) D (T17, ) || +(@5) ) (Tra, D] [+(a5) O (T, 0)| ) “5
@ |+(aé,6)(4'4'4'4'4) (Tys, ) | +(ay) 5559 (T, 1) ||+ (a3,) @000 (Ty5, t) |

Where‘+(ai’6)(2) (T, t)|, +(a},) P (T, t)|, +(a}) P (T, t)|are first augmentation coefficients

for category 1, 2 and 3

|+(a§’3)(1'1') (Ti4, t) l , | +(a) B (Tyy, t) ,|+(a§’5)(1'1')(T14, t)‘ are second augmentation coefficient

for category 1, 2 and 3

|+(a§’0)(3'3'3)(T21, t) |, +(ay) 33 (T, t) ,|+(a§’2 G33)(T,,, 1) | are third augmentation coefficient

for category 1, 2 and 3

| +(ay,) @D (Tye, t) |, | +(ays) @D (Tye, t) |, | +(ayg) @D (Tys, t) | are fourth augmentation

coefficient for category 1, 2 and 3

|+(a§’8)(5'5'5'5'5)(T29, t) |, | +(ayy) &5 (Tyq, t) | , | +(aky) 5559 (T,,, t)‘ are fifth augmentation

coefficient for category 1, 2 and 3

|+(a§’2)(6'6'6'6'6)(T33, t) |,|+(a’3'3)(6'6'6'6'6)(T33, t)|, +(ay,)(©6060)(T,,, t)‘ are sixth augmentation

coefficient for category 1, 2 and 3

46

(b16) @]~ (b1) @ (G10, O] [~ (BTG, O] |- (BF) B33 (Gys, )]
16
(by) 444D (G, 0)|| = (bYe) 5559 (Gay, )| |~ (b5) ©5669) (Gag, 1) |

dr.
d—ie = (b16)®Ty; — l’_
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47

b1 @[t ® (G20, 0] [FGH VGO~ 035G 0)] |
| [~ 444 Gy, t)ll—(b )(55555><631 0)]|=(04) 599 Gy, )|

dT17

= (b)) PTy —

(1)@ =(b1) @ (G610, O] [~ B VG, O] |- (b5) 4 (G5, V)] 4‘9

| = (By) 4449 (G, 1) || = (b5) 5555 (631, ) || = (b3) @555 (G35, 1) |

(b18)( )T17 T18

—(b}e) P (Gyo, 1) ‘ are first detrition coefficients for

where‘ — (1)@ (Gyo, .|—(b'1'7)(2)(G19't)| )

category 1,2 and 3

(=i
category 1,2 and 3

by)EB(G, t)| |—(b DAV(G, t)l are second detrition coefficients for

|— by, )(333)(023,t)| |—(b )(333)((}23,t)| |—(b )B33) (G, t)| are third detrition coefficients

for category 1,2 and 3

|— by )EAAAD (G, 1) || —(bys) 444D (G, t)| |—(b @A (G t)‘ are fourth detrition

coefficients for category 1,2 and 3

|- by,

b3) 55559 (G, 0) |, [ = (b30) ©5559) (G54, £) |are fifth detrition

coefficients for category 1,2 and 3

B

—(b3)(66668) (G, t)| |— b )(66666)(035,0‘ are sixth detrition

coefficients for category 1,2 and 3

(@50)®|+(ay0)® (Toy, O |[+(afe) @22 (117, O)|[+(af) G212 (Ty, )| #
n G
|+(a24)(4'4'4'4'4'4)(T25, t)H+(a ) 555555 (T, o, t)H+(a ,)(666666) (T, t)| 20

dGzo

= (azo)( )621

(@)@ +(ag)® (T, O |[+ @) @22 (117, O | [+ (@f) 2 (T, )| 20

dGz1
621
| +(ays) @424 (T, 1) | | +(ay) 555559 (T, 1) | | +(ays) (666666 (Tyy t) ’

( 21)( )GZO

(@5) @[ +(a4) @ (T1, 0| [+(ae) 222 (T17, O |[+ (i) W11 (T4, )| *

dGzz
GZZ
[+ (age) #4444 (Tys, 6) || +(agy) E55559) (Tyo, 6) || +(azy) ©500 (T, ) |

( 22)( )621

|+(a§’0 (3)(T21,t)H+(a§’1)(3)(T21,t)H+(a§’2)(3)(T21,t)‘ are first augmentation coefficients for

category 1,2 and 3

|+(a£’6)(2'2'2)(T17'

@2, 1) @22)(T, 1) ‘ are second augmentation

coefficients for category 1, 2 and 3

| + (ails)(m'l') (T14,

LT, 1) |,|+(ai’5)(1'1'1') (Tya, t) ‘ are third augmentation

coefficients for category 1, 2 and 3

|+(a§’4)(4'4'4'4'4'4)(T25,t)|,|+(a )(4'4'4'4'4'4)(T25,t)| |+(a ) Laaae (T, t)|are fourth

augmentation coefficients for category 1, 2 and 3

| +(ayg) 55555 (Tyq, t) |, | +(ayy) 555555 (T,,, 1) BEEEE) (T, t) ‘ are fifth augmentation

coefficients for category 1, 2 and 3
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| +(ay,)(666666)(T,, t) | , | +(ay;)(666666) (T, t) |, | +(ay,) (666660 (T, 1) ‘ are sixth augmentation

coefficients for category 1, 2 and 3

! n n n 52
o, |00 EO G [ G oG] |,
= 20 21— 20
dt _|—(bé"})(4'4'4'4'4'4)(627, t)”—(bé%)(5'5'5'5'5'5)(631, t)||—(bé’z)(6'6'6'6'6'6)(635, t)l_
[ 4 n n n 53
s _ o o b5 P05 633, O] |- B2 G0, O||- GG 0] |
2~ W21 20 21
dt _ | —(bYg) @aaadD (G, 1) | | — (b)) 555555 (Gyy, t) | | —(bY;)(666666) (G, t) | |
’ n n n 54
dTy, (b,,) T (bzz)(3)|_(bzz)(3)(cz3:t)l - (b15)**? (Gyo, t)H— (bi5) (G, t)| T
2 - D22 21~ 22
dt _|—(bé’é)(4'4'4'4'4'4)(627, t)||—(bé’o)(5'5'5'5'5'5)(G31, t)||—(bé;)(6'6'6'6'6'6)(635, t)l_
|=(050)® (Ga3, )], | = (03P (623, D) | | = (B3)® (Gos, )| are first detrition coefficients for
category 1,2 and 3
|—(b{’6)(2'2'2)(619, 1, =B E22 (Gr, )|, | = (bie) #2P (G0, t)‘ are second detrition coefficients
for category 1, 2 and 3
=AY G, 0|, [~ (i) P (6, )], |- (b)) (G, £) | are third detrition coefficients for
category 1,2 and 3
| = () 444D (Gy, )| = (Bs) #4444 (Gyr, )] | = (bs) #4449 (G,,, )| are fourth detrition
coefficients for category 1, 2 and 3
| = () 555559 (Gay, )| = (bs) 55555 (G3y, D) |, | = (b50) ©55559) (G4, £) |are fifth detrition
coefficients for category 1, 2 and 3
| = (b2)(©55668) (Gog, 1) ]| = (b35) 50089 (Gyg, 1) || = (bg,) 055 (G5, 1) |are sixth detrition
coefficients for category 1, 2 and 3
[ , 55
N £ e CALGICH] | C A G ()| RGO ]
= A24 25 — 24
dt | [ +(ai) D (T, )| +(a1) 222D (T, )| | +(a50) 3332 (T, )|
[ ! 14 n 56
dGos _ 0 g (@55) P +(a7) @ (Tos, 0)|| +(a50) &5 (T30, 1) || +(a5) 9 (T35, 8) |
= (azs 24— 25
dt | [+ (@) DT, O] [+(ay) @22D(Ty5, O] [+(ag) 3323 (T, )|
I - 57
N £ e C AR | C D G )| RG]
= Az6 25 — 26
dt | (@) D (T, O] [+(ai) @222 (T, )| [+(agy) G239 (T, ©)|

Where |(a§’4)(4) (Tys, t)|,| (ahs) @ (Tys, t) |,| (a5e) @ (Tys, t)‘ are first augmentation coefficients

’

for category 1,2 and 3

| + (alzla)(s's') (T2, 1) l ) | + (aé"a)(s's') (T2, )

,|+(a§’0)(5'5')(T29, t) ‘ are second augmentation coefficient

for category 1,2 and 3

|+(a§’2)(6'6') (Ts3,t) ‘,’+(a§’3)(6'6')(T33, t) |,|+(a’3’4)(6'6') (T35, t) ‘ are third augmentation coefficient

for category 1,2 and 3
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|+l D (T, O [+ (@) P10 (T, )]

+(a)s) PV (Ty,, t) ‘ are fourth augmentation

coefficients for category 1, 2,and 3

|+(a{’6)(2'2'2'2)(T17, t) |. | +(a,)@222(T,,, t) |, | +(a}y) ®222(T, ,, t)‘ are fifth augmentation

coefficients for category 1, 2,and 3

|+(ag’0)(3'3'3'3)(T21, t) |, | +(ay) 333 (T, t) |, ‘ +(ayy) 333 (T,,, t) ‘ are sixth augmentation

coefficients for category 1, 2,and 3

[ ! 1 1 n 1 58
ATos _ . o (B30 V| =B ® G20, O] | =) (G50, O||- (05) G55 0)] |
- 24 25 7 24
dt | [—B1) Y6, 0] | = (1) 2P (G19, 8) |- (b) B3P (G 8] |
[ ! n 1 n 1 59
dT,s = (b,)®T, (bzs)(4)|—(bzs)(4)(627.t)| |_(b29)(5'5')(531:t)”—(b33)(6'6’)(635:t)‘ T
= (025)"" T4 — 25
dt | [—Bi) PG, 0] | = (1) #2P (Gro, )| (b)) 23D (G, )] |
[ ! n rn n 60
Tos _ v (556) P (b5 @ (a7, D] [~ (05 &%) (1, D]~ 15 (G5, D)
= (D26) T35 — 26
dt | =BG, 0] [~ (i) 222 (Gro, ) || - (b5 P2 Gy, D)
Where |— (b)) @ (G, 1) l ,|—(b§’5)(4)(627, t) | , | — (b5 ) (G, t) ‘ are first detrition coefficients
for category 1,2 and 3
|—(b§’8)(5'5')(631, t) |,|—(b§’9)(5'5')(631, t) ‘, —(b5) 5% (Gs,, t)‘ are second detrition coefficients
for category 1,2 and 3
| = (b5 (G35, £)],| = (b35) ¢ (G35, D) |, |~ (b52) @ (G35, £) | are third detrition coefficients
for category 1,2 and 3
=636, 0|~ (i) PG, )], [~ (by) A6, 1)
are fourth detrition coefficients for category 1,2 and 3
=B 222 (G1o, D} [ = (b1 222D (G1o, D] |~ (b1) 2222 (G, )]
are fifth detrition coefficients for category 1,2 and 3
- 05 B339 (Gas, )} |- (05339 (G5, O} |- (b) 4332 (G, V)]
are sixth detrition coefficients for category 1,2 and 3
! n n n 61
225 _ (g,))6 (azs)(5)| +(ays)® (Tyo, 1) ||+(a24 44) (Tys, ) ”‘i‘(a32)(6'6'6) (T, t)|
— = Az 29 28
“ [+ (@)@ (T, ][40 2222 (11, D] [+(a50) 53232 (T, D)
[ ! n " 12 1 62
dGyg (@,6)®6G (a29)(5)‘ +(a29)(5) (Too, 1) H +(a25)(4'4') (Tzs, ) H +(a33)(6'6'6) (Ts3, 1) | G
= (Az9 28 29
dt [+ @G0 (T, O][+(ai) @222 (T, O] [+(a5) G333 (T, )|
[ ! " n n | 63
dGs ) (a30)(5)’ +(a30)® (Tr0,t) ‘ | +(ags) ) (Tys, t) ‘ | +(af,) %) (Ts,, 1) ’
= NGy — " " " G
dt (a30)™Gzo ’+(a15)(1'1'1'1'1) (Ty4, t)H_}_(alB)(z,z,z,z,z) (Ty7, t)H+(a22)(3'3'3'3'3) (T24, t)| 30
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Where|+(a}s)® (Tyo,£)

,|+(a§’9)(5) (Tyo, t) ,|+(a§’0)(5) (Tyo,t) ‘ are first augmentation coefficients

for category 1,2 and 3

And | +(azs) (44) (Tys, t) l )

+(ays) @) (Tys, t) | , | +(aye) @) (Tys, t) ‘ are second augmentation

coef ficient for category 1,2 and 3

| +(ay,) 00 (Ty,,t) | , | +(a%3) 09 (Ty,,t) l , | +(ay,) %) (Ty3,t) | are third augmentation

coefficient for category 1, 2 and 3

|+(a1’3)(1'1'1'1'1)(T14, t) |, | +(ay,) BLLLO(T,,, t) |, | +(a)s) BI(T,, t)‘ are fourth augmentation

coefficients for category 1,2, and 3

| +(al)@222(T,,, t) |, | +(a},)@2222(T,,, t) |, | +(a}g) #2222(T,,, t) ‘ are fifth augmentation

coefficients for category 1,2,and 3

|+(a§’0)(3'3'3'3'3)(T21, t) H+(a§’1)(3'3'3'3'3)(T21, t) H+(a§’2)(3'3'3'3'3)(T21, t) | are sixth augmentation

coefficients for category 1,2, 3

[ ! rn n n 1 64
T _ v (b5) V| =(bi) (G50, |- 0 (G O[- (B3) 9 G5 0)] |
- 28 29 T 28
dt | =86, 0] = (b1e) #2222 (Gyo, V) || - (b50) *22D (G 1) |
[ ! n rn 12} 1 65
dTye ()T (bzg)(s)‘—(bzg (5)(631:’5)‘ ’—(bzs ) (Gyy, t)“‘(b33 (6'6'6)(635:’5)’ T
= (b29)™'Tpg — 29
dt | =) AV G, )] = (i) @222 (Gro, O] (b)) B339 (63, 0|
[ ! n rn rn 66
T _ o (050)®|=(00)® (1, )] [=(B5) ) (G, D] |- (B5) ©49 (G35, 1)
= (b30)™'Tp9 — 30
dt | =BG, )| [~ (b)) #2222 (Gro, D) || - (b5 P33P (Ga, O]
where |— (bye)® (G314, t)| | =(b55) P (Gay, t)| ,|—(b§’0)(5) (Gsq, t)‘ are first detrition coefficients
for category 1,2 and 3
|—(b§’4)(4'4')(627, t) |,|—(b§’5)(4'4')(627, t) |, —(by )44 (G, t)‘ are second detrition coefficients
for category 1,2 and 3
| = (b)) 89 (Ga5, )], | = (B35) €59 (G35, )|, |~ (b5) ©*D (G35, £) | are third detrition coefficients
for category 1,2 and 3
|—(b{’3)(1'1'1'1'1)(6, t) |,|—(b{’4)(1'1'1'1'1) (G, t) ,|—(b{g)(1'1'1'1'1')(G, t)| are fourth detrition coefficients
for category 1,2, and 3
= (b1 %2222 (G0, O ||~ (b1) ®**?? (615, )} |~ (b15) #*2P) (Gy, ) | are fifth detrition
coefficients for category 1,2, and 3
|- (b5) 3339 (Gys, )} |- (b)) 3223 (6,3, )] |- (B5) 33339 (G5, ) |are sixth detrition
coefficients for category 1,2, and 3
dGs, © (@52) @[ +(a%)© (T3, O] [+(as) 59 (Tpo, 0| [+ (a5) @) (T35, 0)| 7
a - (az2)'¥G33 —

32
| +(afy) LD (T,, 1) ‘ ’ +(afs) @2222(T;, t) | | +(ay,) 32333 (T, 1) ’
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dGas @6 (aég)(G)‘+(a§’3)(6)(T33,t)||+(aé’9)(5'5'5)(T29, t)||+(a§'5)(4'4'4')(T25, t)l ; 68
= \azs 32~ 33
dt |+(a{'4)(1'1'1'1'1'1)(T14, t)| +(a£'7)(2‘2’2’2‘2‘2)(T17rt)||+(a'2'1)(3‘3‘3'3'3‘3)(sz t)|
dGs, (@O (a§4)(6)|+(a§’4)(6)(T33.t)H+(a§'0)(5'5'5)(T29, t)H_l_(aéfs)(zLAA.)(Tzs’t)| . 69
= a3, 33~ 34
dt |+(a{'5)(1'1'1'1'1'1)(T14, t)l +(aly)@22222) (T, t)||+(a§'2)(3'3'3'3'3'3)(Tz1. t) I

|+(a§’2 ©)(Tys, 1) ‘, +(a%3)© (Ts3, 1) |,|+(a§’4 (6)(T33,t)‘ are first augmentation coefficients for

category 1,2 and 3

| +(ayg) 59 (Tyo, t) l , | +(ayy) 59 (T, t) | , | +(a%y) &> (Tyo, t) | are second augmentation

coefficients for category 1,2 and 3

| +(ag)*44) (Ty5, 0)|,

+(ays) @44 (Tys, t) |,|+(a§’6)(4'4'4') (Tys, t)| are third augmentation

coefficients for category 1,2 and 3

| +(ayy) PID(T,, 0) |. | +(ay) EELLLD(T,,, ) |, | +(a)s)LLLLD(T,, t) | - are fourth

augmentation coefficients

|+(al) ®2222(Ty, O [+ (af) 222222 (T, O || +(af) 222222 (T, )| - fifth augmentation

coefficients

| +(a4)®33333(T,y, O} [ +(ay) B339 (T, O | +(ag) @233 (T, )| sixth augmentation

coefficients
I n rn n 1 70
LT B G D = C AL o) | TG Sl ) | ST CA SR CHI) g
- 32 33— 32
dt |- (1) DG, )] |~ (bie) #2222 (Gro, 8)] |- (b30) 32223 (Gya 1)
! n 12 n 1 71
R I RO o) | SR | S C O] gy
- 33 32 33
dt |- (b1 DG, )] | = (b)) B2 (Gro, £)] |- (b)) B23239) (Gya 1)
! " n n 1 72
dTs, (b.)OT (b34)(6)| —(b3) (G35, t) H‘ (b36) 5% (G34, 1) ||‘ (bgs) “**(Gyy, 1) | T
- 34 33 7 34
dt |- (1) DG, )] | = (i) #2222 (Gro, 8)] |- (b3) B23239) (Gya 1)

|—(b§’2)(6)(635, t)|,‘—(b§’3)(6)(635,t)‘ ,|—(b§’4)(6)(635,t)| are first detrition coefficients for

category 1,2 and 3

|—(b§’8)(5'5'5)(G31, t) |,|—(b§’9)(5'5'5) (G34,1) | ,| —(b5y) % (G4, t)| are second detrition coefficients

for category 1,2 and 3

| = (b)) (G, )], | = (035) 44 (G5, )], |~ (b56) ***)(G,;, £) | are third detrition coefficients

for category 1,2 and 3

|— ()AL (G, )] [~ (b D (G, 6)| [~ (bys) @2122D(G, ¢)| are fourth detrition

coefficients for category 1, 2, and 3

| = (b)) 222222 (G5, )| |~ (b)) @2222D (G0, ) ||~ (b1e) Z2222D (G, )| are fifth detrition

coefficients for category 1, 2, and 3
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|- (b)) 33339 (G5, )| |- (b)) 32333 (Gys, D)} |- (b35) 333333 (G5, )| are sixth detrition

coefficients for category 1, 2, and 3

Where we suppose

W @D, @)D, @), 6D, D, ()P > 0, 7
i,j =13,14,15

(B) The functions (ag’)(l), (bi")(l) are positive continuous increasing and bounded.

Definition of (p;)¥, (r,)W:
(@D (Tyyt) < ()P < (Ay3)D
BIHDG, ) < )P < (DD < (By3)D

©  limpyo(@])® (Ty, £) = (p)© "

limgo (b )P (G, 8) = (1)@
Definition of (A5 )®, (B3 )™

Where ‘ (A13)D, (B3P, (p)D®, ()W ‘ are positive constants and [i = 13,14,15

They satisfy Lipschitz condition:

|(a1,',)(1)(T1,4' t)— (afl)(l)(TM: Ol < (’213 YTy — T1’4|e_(M13)(1)t
(BHPE",0) = BHPG, D] < (Ras )DIG = 67||e~(Fra)Pe 75
With the Lipschitz condition, we place a restriction on the behavior of functions
(@ D(Ty,,t) and(a]) V(T4 t) . (T}, t) and (Ty4, t) are points belonging to the interval
[(Ry3)D, (M5 )D] . Itis to be noted that (@] ) (Ty4, t) is uniformly continuous. In the
eventuality of the fact, that if ( M,; ) = 1 then the function (a; ) (T4, t), the first
augmentation coefficient Would be absolutely continuous.
Definition of ( M5 )@, (k5 )™: 76
(D) (My3)D, (ky3)D, are positive constants

Ch ™
(My3)D 7 (My3)D

Definition of ( P;5 )™, (Q,3)®:

(E) There exists two constants ( ;3 )™ and ( 0,3 )* which together
with (M;3)®, (ky3)D, (A13)D and (B3 )® and the constants
(ai)(l)' (al{)(l)’ (bi)(l)l (bl,)(l)’ (pi)(l)' (ri)(l)l i= 13,14,15,

satisfy the inequalities 77

1 , . - -
B E) [(@)® +(@)® + (A)P + (Pi3)® (ky3)P] <1

—5[ B)D + BHD + (Biz)D + (015)D (ky3)P] <1

(My3)®

Where we suppose
(F) (ai)(Z)' (ag)(Z)l (al{,)(z); (bi)(Z)l (bL’)(Z)I (bL”)(Z) > Or lr] = 16)17;18

() The functions (a,)®, (b)) are positive continuous increasing and bounded.
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Definition of (p;)®, (r;))®:

" A @
(@N®(Ty7,t) < (p)® < (A16 )

(bNP(Gr9,t) < ()P < (B)P < (B )P
(H)  limp,0(@)® Ty, 0) = (p)@
limg_ o (b)) ((Gro), t) = (r)@
Definition of (4,6 )®, (B16 )@ :

Where l (A16)P, (B1g)®, (p)?®, ()@ Iare positive constants and [i = 16,17,18

They satisfy Lipschitz condition:

(@)D (T,,t) = (@)D (Ty7, )] < (ki) DTy — Tiple™(Me) @t

I(5I)D((G16)',£) = (B P((G10), )] < (K16 )P 1(G10) — (Gyo)'||e~(F16) Pt

78

79

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

and(a})?(Ty5,t) . (T{5,t) and (Ty,, t) are points belonging to the interval [( k)@, (M;6)@] .1t

is to be noted that (a}")® (T}, t) is uniformly continuous. In the eventuality of the fact, that if

( M16)® = 1 then the function (a/")®(Ty,,t), the SECOND augmentation coefficient would be

absolutely continuous.
Definition of ( M, )@, (k)@ :
) (M) @, (k16)@, are positive constants

@® @
(M16)@ * (M16)P

Definition of ( 23 )®, (Q,5)®:

There exists two constants ( P4 )@ and ( 0,4 )® which together
with (M;6)®, (k1)®, (A16)Pand ( By )@ and the constants
(@)@, (@)@, k)@, GNP, @)@, )®,i = 161718,

satisfy the inequalities

1
(M)
1
(M)

Where we suppose

U) (ai)(S)’ (aL")(S)l (ag’)(3)’ (bi)(3)’ (b{)(3), (bL”)(3) > 0:

The functions (a})®, (b/")® are positive continuous increasing and bounded.

Definition of (p;)®, (r;))®:
(@N®(Ty1,t) < ()P < (Az)®
(bi")(s)(ng.t) < (ri)(s) < (bl{)(3) < (Byy)®
limz, o0 (a;)® (Ty,8) = (p)@
limgoe (5P (Go3,8) = (1)@
Definition of ( 4,5 )®, (B0 )® :

188

[(@)® + @)@+ (A1) + (P1e)® (kis)P] < 1

[ )P + (B)P + (Bi6)® + (016)P (kie)P] <1

i,j =20,21,22
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Where l (A,0)®,(Byo)®, 0)®, (1)@ l are positive constants and [i = 20,21,22

They satisfy Lipschitz condition:

@) P (T30, 0) = (@) (Tp1, D] < (kg )P Tyy — Ty e~ (Fa0) e B4
|G P (G25",6) = (BN P (623, D] < (R0 )P|1Gzs = Goa”[le™F0)

With the Lipschitz condition, we place a restriction on the behavior of functions (a;)® (T;,,t)
and(a;")®(Ty1,t) . (T34, t) And (T, t) are points belonging to the interval [( k0 )®, (M, )] . 1t

is 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 THIRD augmentation coefficient would be

absolutely continuous.

Definition of ( M, )®, (k)@ : 85
(K) (M )®, (k0 )@, are positive constants

@® _ ®)®
(Mz0)3) 7 (Mp0)®)

There exists two constants There exists two constants ( P,, )® and ( §,, )®® which together with
(M0)®, (k0)®, (A,0)Pand (B,o )™ and the constants 86
(@)@, @)®, (1)@, BHP, )@, (®,i=20,21,22,

satisfy the inequalities
_r
(Mg )3
_t
(M )®

[(@)® +@)® + (Ay0)® + (P2)® (k)P < 1
[ (0)® + BDP + (By0)® + (020)® (k)P <1

Where we suppose

(L) (ai)(4)' (al{)(4)l (al{’)(4)l (bi)(4)l (bl’)(4)’ (bl”)(4) > 01 ll_] = 24)25;26 87
(M) The functions (a)™®, (b;")™® are positive continuous increasing and bounded.
Definition of (p,))®, (r;)™¥: 88

(@) (Tys,8) < (p)™ < (Ay )P
BDP(Gant) < (W < (BDW < (B2a)®
) limgy (@)@ (Tys,8) = (o)™ ”
limgo (5 )® ((G2),8) = ()™
Definition of ( 4,4, )™, ( By, )™ :
Where ‘ (A,)®, (B )P, ()@, ()@ ‘ are positive constants and

They satisfy Lipschitz condition: 90

(@)@ (T4s, £) = (@)D (Tys, O] < (R )P Ty5 — Tggle™ ()@t

B ((627)', ) = BINP((G2r), )] < (Rza YPI(G7) = (G [eMaa )t

With the Lipschitz condition, we place a restriction on the behavior of functions (a;)® (T;s, t)
and(a}) (Tys,t) . (Tss,t) and (Tys, t) are points belonging to the interval [( &y, )™, (M, )®] .1t

is to be noted that (a;")* (Ts, t) is uniformly continuous. In the eventuality of the fact, that if

189



Mathematical Theory and Modeling www.iiste.org
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online) Pt
Vol.2, No.6, 2012 NS'E

(M, )™ = 1 then the function (a})® (T,s, t), the FOURTH augmentation coefficient, would be
absolutely continuous.

Definition of ( M,, )@, (k,, )@ : 91
(0) (M, )®, (ks )@, are positive constants

@® @
(Mag )® 7 (Mp4)®

Definition of ( P, )™, (0,4 )® : 92
(P) There exists two constants ( 2,, )* and ( Q,, )™ which together with

(My, )®, (ks )P, (A,.)Pand (B,, )™ and the constants

(@)@, (@)™, )@, (D™, @)@, ()™, i = 24,2526,

satisfy the inequalities

~ o [(@)® + @)@+ (A)@ + (Pry)® (kpy)®]< 1

(Fi24)®
Wﬁ)“)[ B)® + GNP + (B2a)® + (024)® (ko)W <1
Where we suppose
@ @®,@), @), 6P, G, B)O >0, i,j=282930 ”
(R) The functions (a,)®, (b/")® are positive continuous increasing and bounded.
Definition of (p,)®®, (r)®:
(@) (Tyo,t) < (P)® < (Az5)®
BN ((Ga),t) € (1)S < (B)S < (Byg)®
S limr, o (a;)® (Tao, t) = (p)® "
limgeo (b)® (G31,8) = ()
Definition of ( A,5 )®, ( B3 )® :

Where ‘ (A35)®, (B )®, 0)®, (1)® ‘ are positive constants and [i = 28,29,30

They satisfy Lipschitz condition: 95

@) (T30, 8) = (@) (T, O] < (Rpg )| Tpo = TholeMe) ™t
1B (651, 8) = (BN ((G3), )] < (ko )DNI(Gs1) = (G51)'[Je™ M2t
With the Lipschitz condition, we place a restriction on the behavior of functions (a;")® (T, t)
and(a;")® (Tyo,t) . (Tse,t) and (T,o, t) are points belonging to the interval [( k,g)®, ( My )] . It
is to be noted that (a;")®(T,s, t) is uniformly continuous. In the eventuality of the fact, that if
( M,5)® = 1 then the function (a/')® (T, t) , the FIFTH augmentation coefficient would be
absolutely continuous.
Definition of ( M,5 )®, (k5 ) : 96
(T (My)®, (k5)®, are positive constants

@®  _p®
(M25)3) 7 (Mag)®

Definition of ( P,g ), (0,5 ) : 97
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) There exists two constants ( P,g )®) and ( Q,g )® which together with
(Mg )®, (k5 )P, (A,8)Pand (B,g )™ and the constants

(@)®, (@)®, (), (bH®, (p)®, ()P, i =28,29,30, satisfy the inequalities
_r
(M25)®
_r
(Mg )(®

[(@)® +@)® + (Aze)® + (P2)® (kp5)P] < 1
[ (0P + ) + (Byg)® + (Q25)® (kpg)®] <1
Where we suppose
(@)@, @)@, @), b)), BN, BN >0, 1,j = 32,3334 ”
) The functions (a/)®, (b/")® are positive continuous increasing and bounded.
Definition of (p;)®, (r;)®:
(a{’)(G)(T33,t) < (p)® < (43,)©®
(BN @ ((G35), ) < (1)@ < (B < (Bs)®
(W) limTZ_mo(a;,)(G) (T33, t) == (pl)(G) 99
limG_,oo(b{’)(6) ((635). t) = (ri)(6)
Definition of ( A5, )®, ( B3, )® :
Where ‘ (A3,)®, (B3,)®, )@, (1)©® ‘ are positive constants and |i = 32,33,34

They satisfy Lipschitz condition: 100

(@)@ (T4, 0) = (@) (T35, D] < (Rsp )| Ty5 — Tysle™ (M)

1B (G55, 8) = (BN ((G38), E)] < (s )@NI(Ga5) = (G35)'[Je™ M)t

With the Lipschitz condition, we place a restriction on the behavior of functions (a{')(é) (T35, t)
and(a;j")® (Ts3,t) . (T3, t) and (T3, t) are points belonging to the interval [( ks, )(©, (M3, )©@]. 1t

is to be noted that (a;")® (Ts3, t) is uniformly continuous. In the eventuality of the fact, that if

( M3, )® = 1 then the function (a}')® (Tss,t), the first augmentation coefficient attributable to
terrestrial organisms, would be absolutely continuous.

Definition of ( M5, )(®, (k3, )© : 101
(M3,)®, (k3,)®, are positive constants

(@)® CHI
(M32)(®) 7 (M3;)(6)

Definition of ( P;, )®, (05, )@ : 102

There exists two constants ( P;, )® and ( 0, )® which together with
(M3,)®, (k3,)®, (A3,)@and ( Bz, )© and the constants

(@)@, @)@, 1)@, )@, )@, (r)©,i = 32,3334,

satisfy the inequalities

1 , . ) A
(M32)©® [(@)® + (@)@ + (A32)© + (Ps3)® (k3y) @] <1

(1‘7132)(6) [ (b)© + (bil)(ﬁ) + (B3)® + (032)® (ks )®] <1
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Theorem 1: if the conditions (A)-(E) above are fulfilled, there exists a solution satisfying the
conditions

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

GO < (Pys) VeVt [7G(0) = 6! > 0]

Ti(6) < (013 )(1)e(n7113)(1)t ) T,(0)=T>>0

Theorem 1: if the conditions (A)-(E) above are fulfilled, there exists a solution satisfying the

conditions

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

Gi(D) < (Pre)PeM)Pt - G,(0) = G > 0

Ti(0) < (Que)Pe ™™t 1,(0) =T >0

Theorem 1: if the conditions IN THE FOREGOING,NAMELY FIRST FIVE CONDITIONS are fulfilled,
there exists a solution satisfying the conditions

Gi(®) < (Pr)PeM0)t G,(0) =GP >0

Ti() < (Qpo)Pe™0)®t T,(0) =T >0

if the conditions SECOND FIVE CONDITIONS above are fulfilled, there exists a solution satisfying

the conditions

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

Gi(t) < (Ppy)Pelm) ¥ | Gi(0) =62 >0

Ti(0) < (Qou)We ™t [[(0) =T >0

if the conditions THIRD MODULE OF FIVE CONDITIONS above are fulfilled, there exists a solution

satisfying the conditions

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

Gi(O) < (Pye )P0t [7G(0) = 67 > 0]

Ty(t) < (Qgg)®e M)t IT.(0) =T >0

if the conditions FOURTH MODULE OF FIVE CONDITUIONS CONCOMITANT TO A-E above are

fulfilled, there exists a solution satisfying the conditions

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

Gi(0) < (Py)Petm20t [G,0) =60 > 0

Ti(0) < (@5 ) @),

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

G;(0) =GP, T;(0) =T, G) < (Pi3)P, T < (Q13)®,

0 < Gi(t) — G < (P3)WeH1s e

0<Ti(t)-T? < (Q13 )(1)3(1‘7’13 YD
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By 108

G_13(t) = G{J3 + fot [(a13)(1)614(s(13)) - ((a13)(1) + ai’s)(l)(T14(5(13)),5(13))) G13(5(13))] d5(13)

Gra(t) = Gy + | [(a14)(1)613 (san) — ((ah)(l) + (@) (Tia(sa3), 5(13))) G14(5(13))] ds(3) 1
Gis(®) = G5 + [ [(als)(l)GM(S(ls)) - ((ais)(l) + (@i5)® (T (sas), 5(13))) 615(5(13))] ds(3) o
Tia(®) =TS + J, [(b13)(1)T14(5(13)) - ((b{3)(1) - (b1)W(G(sas). 5(13))) T13(5(13))] ds(3) H
Tu@® =Th +J; [(b14)(1)T13 (sas) - ((bh)(l) - (b{;)(l)(G(s(m),5(13))) T14(5(13))] ds(3) 1
Tis(® = Ts + [ [(bis)(l)TM(s(ls)) - ((bis)(l) - (b{'s)(l)(G(S(ls))'5(13))) T15(5(13))] dsqs) e

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

Consider operator A® defined on the space of sextuples of continuous functions G;, T;: R, - R, 114
which satisfy

G;(0) =GP, T;(0) =T, G) < (Pyg)® T < (Q16)®,

0 < Gy(t) — GP < (Prg )Pe M)

0<T(t)-T? < (016 )(2)3(1‘7116 )@t

By 115
Gio(®) = Gl + J, [(alé)(z)Gﬂ(s(M)) - ((aie)(z) +a16) P (Ti7(sae)) 5(16))) 616(5(16))] dS(16)

Gir(6) = Gy + [ [(‘117)(2)516(5(16)) - ((‘117)(2) + (a1'7)(2)(7117(5(16))15(17))) 617(5(16))] ds(16) He
Gra(t) = G + [, [(a18)(2)617(5(16)) - ((ais)(z) + (a13)® (T17(5(16))'5(16))) G1s (5(16))] dsqe) w7
Tie(t) = Ty + fot [(b16)(2)T17(s(16)) - ((bie)(z) - (b1 P(6(sae), 5(16))) T16(5(16))] dS(16) e
Ty () = Tiy + fot [(b17)(2)T16(5(16)) - ((bb)(z) - NP (6(sae), 5(16))) T17(5(16))] dS(16) e
Tig(t) = T + J, [(b1s)(2)T17(5(16)) - ((b{s)(z) - (b{'s)(z)(G(S(le))'5(16))) Tls(s(ls))] dS(16) 0

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

Consider operator A® defined on the space of sextuples of continuous functions G;, T;: R, » R, 121
which satisfy

G(0) =G}, T;(0) =T, G < (P;p)®, TP < (Q20)®,

0. Gi(t) = G < (Pyg )Pe(Ma0)™t

0<T;(t) ~ T < (Qz0 )(3)6(M20)(3)t

By 122
Gao(t) = G + fot [(azo)(3)021(5(20)) - ((aéo)m +a50)® (Ta1 (520, 5(20))) 020(5(20))] ds20)

Gor (1) = G5y + fot [(a21)(3)020(5(20)) - ((a’21)(3) + (a7 (T1 (50)), 5(20))) 021(5(20))] ds 20) 12
Gp(t) = G3, + [(azz)(3)621(s(20)) - ((aéz)m +(a22) P (T1 (520, 5(20))) 622(5(20))] dS(20) 1
Too(8) = T + J [(bzo)(s)Tu(s(zm) - ((béo)m - (béb)(3)(6(5(20))'5(20))) T20(5(20))] dS(20) 12
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T () = TS + [ [ (020 P20 (50) — (130D = BEDD(G(520)): S20))) Tor (S| ds 126
21 21 T Jy | (D21 20\5(20) 21 21 20)):520)) ) 121\ 520 (20

T t ! 1 127

Ty, (0 = Tzoz + fo [(bzz)(B)Tu(S(zo)) - ((bzz)(g) - (bzz)(S)(G(s(zo)):5(20))) Tzz(s(zo))] ds(20)

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

Consider operator A® defined on the space of sextuples of continuous functions G;, T;: R, — 128

R, which satisfy

Gi(0) =GP, Ty(0) =T, G < (P )™, T < (Q24)™,

0 < Gi(t) = G < (Pyy )WeM2) Pt

0 < Ti(t) = T < (Qpq )Pe M)t

By 129

Goa(t) = G343 + fot [(a24)(4)625(s(24)) - ((aézt)m +azy)® (T25(5(24))'5(24))) 624(5(24))] ds2a)

Gos(D) = G35 + [(azs)(4)524(5(24)) - ((alzs)(” + (alzls)(M(TZS(S(M))'5(24))) 625(5(24))] dS(24) 130
Gr6(t) = GJ + fot [(‘126)(4)625(5(24)) - ((a'ze)(4) + (a76) P (Tas (s2a)s 5(24))) 626(5(24))] dS(za) ot
Toa(6) = T8 + J; | (020) P Tas(520)) = ((03)® = B3P (G (52ny)s Sa)) ) Toa(52))| dsiaay 132
Tos(t) =TS + [ [(bzs)(4)T24(5(24)) - ((bés)(‘” — (b25) V(G (sa), 5(24))) Tzs(s(u))] dsz4) 13
Too(t) = T + [(bze)(4)T25(S(24)) - ((bée)(‘” - (bz’%)(‘”(G(s(m))'5(24))) Tze(sm))] dsz4) 1

Where s(,4) is the integrand that is integrated over an interval (0, t)

Consider operator A® defined on the space of sextuples of continuous functions G;, T;: R, - R, 135
which satisfy

Gi(0) =GP, T;,(0) =T, G? < (Pg)®, TP < (Q8)®,

0 < Gi(t) — G° < (Prg )De(M28)t

0 < Ti(0) = T < (Qpe )PeM2s e

By 136

st(t) = Ggs + fot [(azs)(S)Gm(S(zs)) - ((aés)(s) + a’z’s)(s)(th;(S(zs))» S(28))) 628(5(28))] ds(zs)

Goo(t) = Glo + | [(a29)(5)628(5(28)) - ((a'29)(5) + (a59)® (Tas(s29)) 5(28))) 629(5(28))] dS(28) I
Gao(t) = G50 + [(aso)(s)G29(5(28)) - ((aéo)(s) + (@50) @ (Tzo (529, 5(28))) G30(5(28))] dS(28) e
Tpa(t) = T35 + J, [(bzs)(s)Tz'a(s(ZS)) - ((bés)(s) = (b3)(6(ses), 5(28))) T28(5(28))] dS(2g) 1
Too(t) = T3 + [ [(b29)(5)T28(5(28)) - ((bé'a)(s) - 03P (G(sew) Sew)) T29(5(28))] dS(28) 1o

141

- t I "

T30 (D) = T300 + fo [(b30)(5)T29(5(28)) - ((bso)(s) - (b30)(5)(5(5(28)), 5(28))) T30(5(28))] ds(zs)
Where s(,g) is the integrand that is integrated over an interval (0, t)

Consider operator A® defined on the space of sextuples of continuous functions G;, T;: R, -» R, 142

which satisfy
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Gi(0)=GY, T;,(0) =T?, G? < (P3,) @, TP < (052)®,

0 < Gi(t) — GO < ( By, )OeM32)®t

0<Ti(t) = T2 < (03, )(6)6(1\732)(6%

By 143

G32(t) = G3, + fot [(‘132)(6)633(5(32)) - ((aéz)(é) + alslz)(ﬁ)(Tss(S(sz)): 5(32))) 632(5(32))] ds(s2)

~ t ! " 144
Ga3(t) = G35 + fo [(a33)(6)G32(s(32)) - ((a33)(6) + (a33)(6)(T33(5(32)),5(32))) G33(5(32))] ds(sz)
~ t ! " 145
G34(8) = G354 + | [(a34)(6)G33(s(32)) - ((a34)(6) + (a5) @ (T35 (s@2), 5(32))) G34(5(32))] ds(32)
= t ' " 146
T3,(t) = T302 + fo [(b32)(6)T33(5(32)) - ((bsz)(ﬁ) - (bsz)(ﬁ)(G(S(sz)),5(32))) T32(5(32))] d5(32)
T t ' " 147
T33(t) = T303 + fo [(b33)(6)T32(5(32)) - ((b33)(6) - (b33)(6)(6(5(32)),5(32))) T33(5(32))] d5(32)
T t ! " 148
T34 (t) = T3, + fo [(b34)(6)T33(5(32)) - ((b34)(6) - (b34)(6)(6(5(32))'5(32))) T34(5(32))] ds(32)
Where s(3,) is the integrand that is integrated over an interval (0, t)
(a) The operator A™ maps the space of functions satisfying the system into itself .Indeed itis 149
obvious that
t 5 q5 )LD
G13(6) < G + J; [(@i)® (624+( Py YDe 127509 dsiyy) =
(@1) D (P13)D ¢ (f1,5)®
(1+ (a)Me)GP, + W(d%s) - 1)
From which it follows that 150
W _ ()W ( s )(1)+Gg4>
() a 5 = — 5
(Gy3(t) = GPy)e~ (M=)t < #3)(1) [(( P3)® +GYy)e Gi4 + (P53 )(1)l
(G?) is as defined in the statement of theorem
Analogous inequalities hold also for Gy, , G5, T13, T14, T1s
(b) The operator A® maps the space of functions into itself .Indeed it is obvious that 151
t s )2
Gi6(t) < Gig + fo [(am)(z) (0{17"‘( Py )@ (M) 5(16))] ds(ie) = (1 + (als)(z)t)G% +
(@16)P(P16)? [ (1,61t
(M16)® (e 16 B 1)
From which it follows that
( )(2) ( (P16 )(2)*’627)
()@ a 5 I — 5
(G16(t) — GPg)e™(M16)"t < m ((Pe)® +6Y;)e 61y + (P )(2>l
Analogous inequalities hold also for Gy, Gyg, T16, T17, T1g
(a) The operator A®) maps the space of functions into itself .Indeed it is obvious that 152

t 5 g )3)
Go(t) < G3o + fo [(azo)(3) (631"‘( Pyy )P M20) 5(20))] ds(zo) =

3 0 (a20) P (Py0)® [N E)
(1 + (a,0)®t)G2; + W(e( 20)t 1)

From which it follows that
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(P20)®+69,

A ol EICEN
(G () — GIp)e™(Mz0 Dt < L20) (( Pyy)® + 631)9 6% + (Pyo )(3)]

T (M30)®

Analogous inequalities hold also for G, , Gy, Tog, T21, T2z

(b) The operator A™ maps the space of functions into itself .Indeed it is obvious that 153
t = 1, )&
Gpa(t) < G3, + fo [(a24)(4) (Ggs"‘( Py )We(Mze) 5(24))] dscay =
0 4 @DP(P)® (g, @
(1 + (a24)(4)t)625 + W(ewlu) - 1)
From which it follows that 154
(@) < (ﬁ24)(4)+6g5>
(T ® (azq) = - =
(G4 (1) = Gzg)e™ (M4t < T2 ((Py)™® + G)e s )+ (B, )Wl
(G?) is as defined in the statement of theorem
(© The operator A maps the space of functions into itself .Indeed it is obvious that 155
t 5 e )(5)
Gos(t) < G + [(azs)(s) (639"‘(1328 )Ee(M2e) 5(28))] dscze) =
5\ 0 @28 F(Pag)® [ (f7,)®)
(1+ (aze)®t)G35 + W(‘amm) - 1)
From which it follows that 156
©®¢ _ (026)® (_ (ﬁZS)(smgg)
(M a = 0 ~
(Gog(t) — Gge™(Mze)™t < m (( P )® + Ggg)e 629 + (Pg)®
(G?) is as defined in the statement of theorem
(d) The operator A(® maps the space of functions satisfying the system into itself .Indeed itis 157
obvious that
G32(t) < G, + fot [(asz)@ (G§3+( Py, )(6)3(M32)(6)S(32))] ds@a) =
0, @) O(P3)® (56
(1 + (a32)(6)t)633 + %(E(M”) t - 1)
From which it follows that 158
or < 1020 (- sty
(M a A =
(Gs2(t) — Gp)e™(Ma2) ™t < m ((P33)® +GYy)e G33 + (P3,)®
(G?) is as defined in the statement of theorem
Analogous inequalities hold also for G5, Gy, Tos, Tos, Tog
(1) (1) 159
It is now sulfficient to take (AaLl , 20 — < 1 and to choose
(M13)® 7 (#y5)D
(Pi3)® and (Q,3 )™ large to have
[ (P13)V+6) 160
@® |, ~ o ‘( e ) =
(IVI1L3)(1) (Pls)(l) + (( Py3 )(1) + Gjo)e “ < (P )(1)
[ (Q13)M+19 161
Y (5, YD 4 79 _( T) 5, )0 | < (0, )®
B (( Qi3)V +T; )e J + (Q13) < (Q13)
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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 162
d ((G(1>, TW), (6®, T(z))) =

sup{max |Gl-(1)(t) - Gi(z)(t)|e‘("7’13)(1)t,max |Ti(1)(t) - Ti(z)(t)|e‘(ﬁ13)(1)t}
i tER4 tER4

Indeed if we denote 163
Definition of G, 7: (G, T) = AMD(G,T)

It results

|G~1(;) (2)| < f (a, 3)(1) |G(1) 1(i)|e—(1‘7113)(1)5(13)8(1‘7113)(1)5(13) dS(13) +

[@)P[6P — 62 )™M Vs =19 Vs 4

(@) DT, 502) |62 — 62 |e M1 sane (M9 Msty 4

G 1@D DTS s09) = (@O (T saz)| e a9 sanyds
Where s(,3) represents integrand that is integrated over the interval [0, t]
From the hypotheses it follows
|60 — @~ Pe <
A (@)D + @)@ + (A1) + (Pi) P (Ran)®)d (6D, 7D; 6@,7@))
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;5)" 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
(Pra)De™1W gnd (9,5) e ™19V 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 exist any t where G; (t) =0and T; (t) =0 164
From GOVERNING EQUATIONS it results

G, (t) > GiOe[— fot{(al{)(l)—(agl)(l)(T14(5(13))'5(13))}‘15(13)] >0
T, (t) = TeC®DY) > 0 fort > 0
Definition of ((M;5)™) , ((M13)™), and ((7\7113)(1))3 : 165

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

Gz < (Myz)@ it follows 51 < (C M13)(1)) — (a},)®G,, and by integrating

Gia < (( M13)(1))2 =G, + 2(a14)(1)(( M13)(1))1/(a14)(1)
In the same way , one can obtain

Gis < ((/M13)(1))3 = Gis + 2(a15)(1)((/1\7113)(1))2/(@5)(1)
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If G,4, or G5 is bounded, the same property follows for G5, G;5 and G;3, G4 respectively.

Remark 4: If G,; is bounded, from below, the same property holds for G;, and G5 . The proofis
analogous with the preceding one. An analogous property is true if G, is bounded from below.

Remark 5: If T;; is bounded from below and lim,_, ((b;)® (G(t),t)) = (b;,)™V then Ty, — oo. 166
Definition of (m)™ and ¢, :

Indeed let t; be sothatfort > t;

(b1)® = (bHYP(G(t), 1) < &, Ty5 () > (M)W

167

Then dz% > (a1) P (mM)® — &, T;, which leads to

(a10) P m)®

€1

Ty = ( ) (1 —e#1t) + T e *1t If we take t such thate &1t = i it results

@ ()@
Ty = (M), t= loggz—1 By taking now ¢&; sufficiently small one sees that Ty, is

unbounded. The same property holds for T; 5 if lim,_e(bjs)® (G(t),t) = (b}5)PV
We now state a more precise theorem about the behaviors at infinity of the solutions of equations

(@) ) (@) 168
(I(;’))(z) ’(1(V1L) 7@ < 1 and to choose
16 16

(Pis)® and ( Q.6 )@ large to have

It is now sufficient to take

(ﬁ16)(2)+6? 169

()@ ~ ~ _< 0 ) ~
20 (P ® + ((Ps)® +GP)e i < (Pe)®

(M16)@

(Q16)@+1Y 170

((@16)(2>+T,~°)e_( i >+(016)<Z> <(016)®

()@
(M16)@

In order that the operator 4 transforms the space of sextuples of functions G; , T; into itself

The operator A is a contraction with respect to the metric 171

d (((61)D, (T19)V), ((619)P, (1)) =

sup{max |Gi(1)(t) - Gi(z)(t)|e‘("7’16)(2)t,max |Ti(1) ) - Ti(z) (t)|e_("716)(2)t}
i tER4 tER4

Indeed if we denote
Definition of G0, Ty : ( Gro, Tro ) = AP (Gyo, Tho)
It results

~(1 ~(2 t 1 )| —(Mqe)@ B )2
|Gl(6) _ Gi( )| < fo (a16)(2) |Gl(7) _ 61(7)|e (M16)**'s(16) o (M16)*"'S(16) dS(16) +
[H(@0) @6 = 6P e (Mo Psa0e-(MePsas 4
(@) DTS, 506) |67 = 612 e~ T10) 506 ¢ (Fr0)Pstae) 4

2 ” 1 " 2 —(M @) M (2)

G1(6)|(a16)(2)(T1(7)'5(16)) - (a16)(2)(T1(7):S(16))| e~ (M16)"5(16) o (M16) 5(16)}‘15(16)
Where s(;6) represents integrand that is integrated over the interval [0, t]
From the hypotheses it follows

|(610)® = (G1) @ e a0 <
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1 , —~ ~ ~
m((am)(z) + (a16)@ + (A16)@ + (P1e) P (K1)@)d (((619)(1), (T10)®; (G19)®, (T19)(2)))
And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (a}s)® and (bj5)® 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

(Pre)@eM10Pt 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 (G;¢)(and not on t) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any t where G; (t) = 0and T; (t) = 0 172
From 19 to 24 it results

G (®) > G?e[— f(;c{(alf)(Z)_(al{!)(2)(T17(5(16)),5(16))}d5(16)] >0

T, (t) > TPe-®D®) > 0 fort>0
Definition of ((My6)®),, ((My6)®), and ((My6)®), : 173
Remark 3: if G4 is bounded, the same property have also G;, and G;g . indeed if

Gy < (My)@ it follows % < ((’1\7[16)(2))1 — (a},)®G,, and by integrating

Gi7 < ((/Mm)(z))z = Gi; + 2(“17)(2)((/1\7[16)(2))1/(6117)(2)

In the same way , one can obtain

Gig < ((m16)(2))3 = Gis + 2(a18)(2)((/l\7[16)(2))2/(ais)(Z)

If G;7 or G;g is bounded, the same property follows for G;4, Gyg and Gy, G17 respectively.
Remark 4: If G;4 is bounded, from below, the same property holds for G,; and G5 . The proofis
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;)® ((G15)(t),t)) = (b;,)? then Ty, — oo.
Definition of (m)® and e, :

Indeed let t, be so thatfort >t,

(b17)® = (NP (G10)(D, 1) < &3, Ty (1) > (M)P

Then % > (ay,)®(mM)® — &,T,, which leads to

@ (m)@
T, = (M) (1 —e™%2Y) + T e 2! If we take t such that e™%2t = % it results
2
(@17)Pm® 2 . - .
Ty; 2 (f), t= logs— By taking now ¢, sufficiently small one sees that T, is
2

unbounded. The same property holds for Ty if lim,_, o (b15)® ((G19) (1), t) = (b1g)®
We now state a more precise theorem about the behaviors at infinity of the solutions of

SOLUTIONAL EQUATIONS OF THE HOLISTIC GOVERNING EQUATIONS

@® _®

(000 (py)® 1 and to choose

It is now sufficient to take
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(P, )® and (Q,, )® large to have

[ (P20)®)+69 174
(;20)(3) (P20)® + ((P)® + G]-O)e g < (Pp)®
[ (Q20 )(3)+T?
000 [y 479 LTt Gy 2 (G
e 20 j 20 = (C2o
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 175
d (((622), (Ty3)®), ((6:0)®, (Tp)®) ) =
sup{max |V (t) - Gi(z)(t)|e‘(M2°)(3)t,max T (@) - 12 (t)|e‘("7’20)(3)t}
i teER+ teER4
Indeed if we denote
Mq& T;3 5( (623): (Tzs) ) = dq(3)((623), (T23))
It results 176

16D - 6| < fot(azo)(S) 1650 — 62| o~ (M20)®5(20) o (M20)@5(20) dsa0) +
653 — 657 a0 g a0 4

(@15, 5|68 = 65 e~ P a0 T
G150 P (T3, 520)) = (@)D (TS, 5(20))| €™ (Ma0) V520 e (M0 s200y 5.
Where s(,) represents integrand that is integrated over the interval [0, t]

From the hypotheses it follows

|6 — G@|e=(120P¢ <

m;w((azo)m + (a50)® + (A20)® + (P0)® (k0)®)d (((623)(1)» (To)™; (G22)?, (T23)(2)))
And analogous inequalities for G; and T;. Taking into account the hypothesis the result follows
Remark 1: The fact that we supposed (a%,)® and (by,)® 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

(Pye)Pe ™20t and (0y0)PeM20P¢ 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 THE SOLUTIONS TO THE GOVERNING EQUATIONS AND THE CONCATENATED EQUATIONS

it results

G; (t) = Gioe[—fot{(a{)(”—(a{')(”(T21(S(20)).5(20))}615(20)] >0
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T, (0) > TP > 0 fort> 0
Definition of ((/MZO)(S))l, ((7\7[20)(3))2 and ((7\7[20)(3))3 :
Remark 3: if G, is bounded, the same property have also G,; and G, . indeed if

Gao < (My)® it follows % < ((’1\7120)(3))1 — (a%;)®G,, and by integrating

Gp1 = ((7\7120)(3))2 = G31 + 2(“21)(3)((7‘\420)(3))1/(61’21)(3)

In the same way , one can obtain

a2 < ((/Mzo)(3))3 =G, + 2(“22)(3)((7\7[20)(3))2/(“’22)(3)

If G,; or G,, is bounded, the same property follows for G,,, G,, and G,,, G,; 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 T,, is bounded from below and lim,q((5;")® ((Go3)(t),t)) = (b51)® then
T, — oo.

Definition of (m)® and &5 :

Indeed let t; be so thatfort > tg

(by1)® — (b{’)(S)((st)(t):t) < &5, Ty (£) > (M)®

dr,
dt

(az0)®Pm)®
> (P21) 7AiM
T = (C2

((a21)<32>(m)<3>)

177

Then =2 > (a,,)® (m)® — &,T,, which leads to

) (1 —e~%t) + TQ e %3t If wetake t such thate %3¢ = % it results

Ty =

, t= logsi By taking now &3 sufficiently small one sees that T,; is
3

unbounded. The same property holds for Ty, if lim; e, (b3,)® ((G3) (), t) = (b3)®
We now state a more precise theorem about the behaviors at infinity of the solutions OF THE

CONCATENATAED GOVENING EQUATIONS

@® @
(Ma4)®) * (Mp4)®

(P, )™ and (Q,, )™ large to have

< 1 and to choose

It is now sufficient to take

(f’24)(4)+6? 178

N (4) ~ ~ _<7> ~
(a0 (P)® + (( Py )™ + Gjo)e 5 < (Pyy)®

(Mz4)®

(Q24 )(4)+T? 179

((024><4>+T,-°)e_( 7 )+(024)<‘” < (0,0)®

b
(M24)®

In order that the operator 4™ transforms the space of sextuples of functions G; , T; into itself

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

sup{max |Gi(1)(t) - Gi(z)(t)|e'(“7’24)(4)t,max |Ti(1) ®) - Ti(z) (t)|e'm24)(4)t}
. teRy teR4

Indeed if we denote
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Definition of (G;), (Tz;) : ( (G27), (T37) ) = cﬂ(4)((627)' (T27))
It results
|Gz(i) _ 5i(2)| < fot(a“)(‘l) |Gz(é) — Gz(é)|e—(1‘724)(4)5(24)3(1‘724)(4)5(24) dsca +
[ (@5 @|652 — 62 e P05 e~ (Men stz 4
(@) (T2, 520|651 — 657 |e™ M sz (M2 sz 4
2 " 1 " 2 (M@ . (@)
62(4)|(a24)(4)(T2(5),5(24)) _ (a24)(4)(T2(5),S(24))| e~ (M24)"5(24) o (M24) Se0}ds (4
Where s(,4) represents integrand that is integrated over the interval [0, t]

it follows

|62 = (Go) P e e <

G (@D + (@)@ + (2@ + (PP (T ®)d (62D, (NP5 (6P, (1))
And analogous inequalities for G; and T;. Taking into account the hypothesis The result follows
Remark 1: The fact that we supposed (ay,)® and (bs,)*® 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 wuniqueness of the solution bounded by
(Py)@e ™2™t qand (0,,)PeM20®t regpectively 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 = 24,25,26 depend only on T,s 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) =0 180
it results

!

G, (t) > GiOe[— fot{(alf)(“)—(al')(“)(Tz5(5(24)).5(24))}d5(24)] >0

T; (t) = Tioe(_(bl{)(4)t) >0 fort>0
Definition of ((7%4)(4))1, ((7\7124)(4))2 and ((”M24)(4))3 :
Remark 3: if G,, is bounded, the same property have also G,5 and G, . indeed if

Gya < (Myy)™@ it follows % < ((’1\7124)(4))1 — (ay5)®G,5 and by integrating

Gas < ((ﬁ24)(4))2 = Ggs + 2(“25)(4)((T424)(4))1/(a'25)(4)

In the same way , one can obtain

Gae < ((/M24)(4))3 = G3g + 2(a26) W ((M20)®), / (a36)®

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;")® ((G3,)(t),t)) = (bys)™® then T,s — oo.
Definition of (m)® and ¢, :

Indeed let t, be so thatfort > ¢,
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(b25)® — (B Y P ((G37) (D), 1) < €4, Toy (t) > (M)™

Then d;—zts > (ay5)® (M)® — g,T,5 which leads to

@ (m)®
Tys = (M) (1 — e7#at) + T e %+t If we take t such that et = % it results
4
(az5) W)™ 2 . - .
T,s = (f), t= logg— By taking now ¢, sufficiently small one sees that T,s is
4

unbounded. The same property holds for Ty if lim; e, (b3s)® ((G27)(t),t) = (b3e)™
We now state a more precise theorem about the behaviors at infinity of the solutions of THE
CONCATENATED EQUATIONS

Analogous inequalities hold also for G,q, G3g, Tog, T29, T30

@® _®

(Mp5)® ’ (Hpg)® < 1 and to choose

It is now sufficient to take

(Pg)® and (Q,5 )® large to have

[ (P2g )(5)+G?
(a.)(S) - N " ~
(,qzls)(s) (st)(s) + (( Pyg )(5) + Gjp)e 6j < (P, )(5)
[ (Qzs )(5)+T?
0 |05, ® 410 _( T) A. () 4. ()
(Mzs)(s) (( st ) + TJ )e / + ( Q28 ) < ( Q28 )

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

The operator A® is a contraction with respect to the metric 181

d (((GDD, (T ®), (630, (T5)@) ) =

sup{max |Gi(1)(t) - Gi(z)(t)|e‘("7’28)(5)t,max |Ti(1) ) - Ti(z) (t)|e_("728)(5)t}
i tER4 tER4

Indeed if we denote
Definition of (G3,), (T51) : ( (G31), (T31) ) = A(S)((Gsﬂ; (T31))
It results
|G"2(é) _ G~i(2)| < fot(azs)(S) |Gz($) _ Gz(é)|e—(ﬁzs)(5)s(zs)e(ﬁzs)(s)s(zs) d5(28) +
[ (@316 — 6D om0 Vsmg=(Fa0) Vstan) 1
(@) (T35, 5(20))| G5 — G2 Peo) szwre (Foo) Ptz
—(Ma)5) o))
Gz(g)l(ags)(s)(Tz(;):5(28)) — (alzls)(s)(Tz(;)'s(zs))l e~ (M28)*>’5(28) o (M28) 5(28)}d5(28)
Where s(,g) represents integrand that is integrated over the interval [0, t]
From the hypotheses it follows
L (F)® 182

|(G31)(1) _ (631)(2)|e (M2)t < 8

1 —~ ~ P
W((‘lza)(s) + (a3e)® + (A29)® + (Pr)® (kpg)®)d (((631)(1), (T50)9Y; (G31)?, (T31)(2)))

And analogous inequalities for G; and T;. Taking into account the THE CONCATENATED
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EQUATIONS HYPOTHESISED the result follows

Remark 1: The fact that we supposed (ayg)® and (byg)® 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
(Ppe)®e M2t and (0,5)® e (M8t 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 (G3,)(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) > Giﬂe[- fot{(al{)(s)_(azl)(s)(T29(5(28))'5(28))}ds(28)] >0

T, (£) = TPe-®D®0) > 0 fort> 0
Definition of ((Ma)®) , ((Ma5)®), and ((Mz)®), : 183
Remark 3: if G,4 is bounded, the same property have also G, and G;, . indeed if

Gag < (M,g)® it follows % < ((’1\7128)(5))1 — (a%9)® G,y and by integrating

Gao < ((’MZS)(S))Z = Go + 2(‘129)(5)((/Mzs)(s))l/(aéta)(s)

In the same way , one can obtain

Gzo = ((7‘7128)(5))3 = G35 + 2(‘130)(5)((’M28)(5))2/(a’30)(5)

If G, or G3, is bounded, the same property follows for G,5, G39 and G,g, G,4 respectively.
Remark 4: If G,g is bounded, from below, the same property holds for G,o and Gz, . The proof is
analogous with the preceding one. An analogous property is true if G,4 is bounded from below.
Remark 5: If T, is bounded from below and lim,_,.((b;")® ((G31)(t),t)) = (bso)® then T,q — oo.
Definition of (m)® and s :

Indeed let t5 be so thatfort > tg

(b20)® = (BN P ((G31) (1), 1) < €5, T () > (M)

Then dzzt" > (a,9)®(M)® — £.T,, which leads to
(az9)Pm)® —est 0 ,—est —est 1.
Ty = (37) (1 — e85 + Type %5t If we take t such that e 75" = S it results
5
(a29)P )™ 2 . . . .
Tog = (f), t= logs— By taking now &g sufficiently small one sees that T,q is
5

unbounded. The same property holds for Tsq if lim,_, . (b50)® ((G31)(t),t) = (b3e)®

We now state a more precise theorem about the behaviors at infinity of the solutions of
Concatenated Governing Equations Of The Totalistic System Analogous inequalities hold also for
Gz, G34,T32,T33, T34

. - @® _p©
It is now sufficient to take — ,————— < 1 and to choose
(M32)(8) * (M37)(®)

(P;,)® and (Q3, )® large to have
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(1332 )(6)+G? 184

; (6) —~ ~ _<70> P
(60 (P5)© + ((Ps;)® + Gjo)e g < (P3)®

(M32)(®

[ _( (Q32 )(6)+T?>
((0:)® + Tjo)e g +(032)®] < (Q32)®

b ©
(M32)(®)

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 185
d (((G35)®, (Ts)®), ((635)P, (T35) D) ) =

sup{max |Gi(1)(t) - Gi(z)(t)|e‘(ﬁ32)(6)t,max |Ti(1) t) - Tl.(z) (t)|e_("732)(6)t}
i teER+ teER4

Indeed if we denote
Definition of (G35), (T35) :  ((G3s), (Tss) ) = A©((G3s), (Ts5))
It results
|53(§) _ 51'(2)| < fot(a32)(6) |G§§) _ Gé?|e‘("A”sz)“)S(me("A”sz)“)s(ﬂ) ds(32) +
—(Tas)( (T

[ (@) @162 = 62 )em (M2 @5 g =M Vstea) 4.
(@)@ (TL, 532) 6L — 62 |e M2 P ¢ M52 Vsta) 1

2 " 1 " 2 — () () .. (6)
G3(2)|(a32)(6)(T3(3),5(32)) _ (a32)(6)(T3(3),S(32))| e~ (M32)"%s(32) o (M32) SG2}ds (32
Where s(3,) represents integrand that is integrated over the interval [0, t]
From the Hypothesized Governing Equations Of The Totalistic System it follows

|(G35)(1) _ ((;35)(2)|e—(7\7132)(6)t <

m;w((an)(@ + (a5)©@ + (A3)©@ + (P3)© (k3,)@)d (((635)(1)» (T35)™; (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 (aj,)® and (b3,)® 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
(Ps,) @Mt qnd (0s,)©e M3t regpectively 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 Ts; and
respectively on (Gss)(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 69 to 32 it results

Gi (t) > GL'(]e[—f;{(a;)(6)_(ag’)(G)(T33(5(32)),5(32))}(15(32)] > 0

T; (t) = Tioe(_(bl{)(s)t) >0 fort>0
Definition of ((Ms,)®) , ((Ms2)®), and ((7\7132)(6))3 : 186
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Remark 3: if G5, is bounded, the same property have also G33 and G, . indeed if

dGsz
dt

Gi3 < ((7\7132)(6))2 = Ggs + 2(“33)(6)((7‘\432)(6))1/(%3)(6)
In the same way , one can obtain
G3g < ((7\7132)(6))3 = G343 + 2(“34)(6)((7\7[32)(6))2/(“’34)(6)

If G35 or G5, is bounded, the same property follows for G, , Gs, and G, , G55 respectively.

Gz, < (M3,)® it follows < ((’1\7132)(6))1 — (a%3)© G35 and by integrating

Remark 4: If G5, is bounded, from below, the same property holds for Gs3 and Gs, . The proof is
analogous with the preceding one. An analogous property is true if G35 is bounded from below.

Remark 5: If T;, is bounded from below and lim,_,.((b;")® ((G35)(t),t)) = (b33)® then T3; — co. 187

Definition of (m)® and &, :

Indeed let tg be so thatfort > tq
(b33)®@ = (b)Y ((G35)(0), t) < &6, T3 (£) > (M)

Then d?: > (a33) @ (m)® — g,T;; which leads to
(&) (m)(©)
Ty = (M) (1 —e~%6!) + TYe %t If wetaket such thate %' = = itresults
6
(a33)©®(m)© 2 . . .
T35 = (f), t= logg— By taking now ¢4 sufficiently small one sees that Ts3 is
6

unbounded. The same property holds for Ts, if lim,_(b53)® ((G35)(t), t(t), t) = (b34)®

We now state a more precise theorem about the behaviors at infinity of the solutions of equations

OF THE GLOBAL AND UNIVERSALISTIC SYSTEM

Behavior Of The Solutions Of Equation Representative And Constitutive Of The Totalistic And Global 188

System:
Theorem 2: If we denote and define

Definition of (a,)®, (6,)@, (t))®, (1,) P :

(@) )P, (6,)P, ()W, (7,)® four constants satisfying

—(0)W < —(aiz)® + (a1)® = (@15) P (Tuy, 8) + (@)D (Tia, 1) < —(a)®

— (7)™ < =(bi3)™ + (b1)® = (b)) P (G, t) = (b)) P (G, 1) < —(7)

(b) Definition of (v;)™), (v)®, (u)®, (ux)®,v®,u®:

© By (v1)® >0,(v,)® <0 and respectively (u;)® >0, (u,)® <0 the roots of the
equations (a14)(1)(v(1))2 + (6)PVv®D — (a;3)® = 0and (blzl)(l)(u(l))2 + (1) Pu® — (b)) =
0

Definition of (v,)®,, (7,)®, (7i;)®, (,)® :

By (1,)™ > 0, (¥,)™ < 0 and respectively (#;)® > 0, (&i,)™ < 0 the roots of the equations
(a14)(1>(v(1))2 + () Dv® — (a,;)® =0 and (b14)(1)(u(1))2 + (1) Qu® — (b)® =0
Definition of (ml)(l) , (mz)(l) , (#1)(1): ('uz)(l)’ (Vo)(l) .- 189
(d) If we define (my)®, (m,))®, (u) @, (u)™® by
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(mz)(l) = (Vo)(l)' (ml)(l) = (V1)(1)' if (Vo)(l) < (Vl)(l)
(m)® = (v)®, ()P = @D, if ()P < ()P < (TP,

and |(vy)® = %
14

(mz)® = ()W, (m)® = W)@, if )P < (vp)®
and analogously
U2)® = @)@, (u)® = W)W, if (we)® < (u)™
U2)® = @)@, ()™ = @)@, if W)™ < (ue)® < @Y™,

0
and | (u)® = ;1—03

14

(Hz)(l) = (ul)(l)' (lh)m = (uo)(l): if (ﬁl)(l) < (uo)(l) where (u1)(1): (771)(1)

are defined

Then the solution of the GOVERNING EQUATIONS OF THE GLOBAL SYSTEM satisfies the
inequalities

GLe(E -1Vt < (1) < GleV Mt

where (p;)@ is defined

1_ (1) (1)
WGB (V-1 < G, (1) S @ (1) Grze®Vt
(a15)Pa? @_ (€h) —(5,)® —(5,)®

((m1)(1)((51)(1;—(17131)3(1)—(52)(1)) [e((51) (a7t = gmCu ] + G{)Se G < GHOE

(a15)V¢? @ —(a! D EPSANG)
(mz)(l)((;’)(1)_1(2,15)(1)) [6(51) t _ g=(a1s) f] + Gfse (a1s) t)

0 o(R)Mt 0 o ((R)W+(rizm) W)t

Tize't < Ti3(t) < Tjzet™ 13
( )(1) T13 (Rl)( e =T (t) < )(1) ((Rl)(1)+(r13)(1))t
"y

(B15) DT ® —(p' @ —(p! @
(ul)(l)((;i)(l)_1(;{5)(1)) [e(Rl) f—e™t t] + Tse™ 197 < Tyg(t) <

(a15) D1 Ry)W ™) —(R)W¢ 0 ,—(R))Wt

(ﬂz)(l)((R1)(1)+(T13;?1)+(R2)(1)) [e(( D) V)E _ 5= (R2) ] + Tke (R2)

Definition of (5,)@, (5,)®, (R)W, (R,)®:-
Where (S)® = (a;3)® (mz)® — (af3)®

()W = (a15)® = (p1s)™

(R)W = (b13)® ()™ — (bi5)™

(Rz)(l) = (bis)(l) - (7’15)(1)
Behavior Of The Solutions Of Equation Hypothesizing The Globality Of The System And

Consequential Concatenated Form:
Theorem 2: If we denote and define

Definition of (6,)®, (6,)®, (1)@, (t,)?:
(e) 06,)?,(6,)?, (1)P, (1,)® four constants satisfying
_(02)(2) = —(a16)(2) + (a17)(2) - (aile)(z) (Ty7,0) + (a1'7)(2) (Ty7,0) < _(01)(2)
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—(1)® < =(b1e)® + (b1)P = (B16) P ((G19), t) = Bi) P ((Gro),8) < —(0)P
Definition of (v;)®, (v,)®, (u)®, (u,)® :

By (v;)® >0,(v,)® < 0and respectively (u;)® > 0, (u,)® < 0 the roots
) of the equations (a17)(2)(v(2))2 + (6)Pv® — (a,;9)@ =0

and (by4)® (u(z))z + (1) Pu® — (by)® = 0and

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

By (1,)®® > 0, (v,)® < 0and respectively (i;)® >0, (i1,)® < 0 the
roots of the equations (a,,)® (V(Z))z + (0)Pv® — (a,)® =0

and (b)) (u®)” + () Pu® — (b,)@ =

Definition of (m1)®, (m3)®, (u)®, (uz)® :-

® If we define (m;)® , (my)®, (1)@, (1)@ by

(m)® = ()@, ()Y@ = W)@, if V)® < (v))®

(my)® = (v)@, (m)® = @)@, if (v)® < (v))® < (7,)?,

0
and |(vy)® = %

(mp)® = ()@, (m)® = ()@, if )@ < (v))®

and analogously

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

U2)® = @)®, (w)® = @)@, if )@ < (wp)® < (@)?,

0
and | (u)® = %

(1)@ = W)@, (@)?® = W)@, if @)® < (up)®
Then the solution of the system satisfies the inequalities

GV P=@10®) < G, (1) < 66D

(p)® is defined

@) _ (2) (2)
WGM ((51) (P16)P)t < Gy, () < (2) G16 (St

(a18)PG? @_ @ —(S)@ —(s )@
((ml)(z)((51)(;?_@161)6(2)_(52)(2)) e((51) (1))t — e S2) t] + G(l)Be (52"t =< G18(t) <

(m )(2)(&;8))((22))G(1;Z' )@)) [e(sl)mt - e_(allg)mt] + Ggse_(aif’)mt)
2 1 —\f18

Te®) Pt < 7,4(6) < Thyel @)

0 A(R)®@ RH@ @
(uq )(2) Tiee et = Ts(t) < )(2) T16 (( e e

(b1g) DT @ —(p! @ NG
DD (R D (57 [e®0 — eI | 4 e Cin e < Ty (1) <

(a18) P16 [ (ROP+(r)@)t _ —(Rz)(z)t] 0 —(R)@t
B P(R)D+(r1e) D+ R)@) [ ¢ * Tige

Definition of (S,)?, (S;)@®, (R)@, (R,)P:-
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Where (S)® = (a16)?(m3)® ~ (aj6)®
(Sz)(z) = (a18)(2) - (p18)(2)
(R1)(2) = (b16)(2)(ll2)(1) - (bis)(z)
(Rz)(z) = (bis)(z) - (7'18)(2)

Behavior of the solutions of equation 37 to 42
Theorem 2: If we denote and define

Definition of (6,)®, (6,)®, (1)@, (1)@ :
©) 6.)®,(0,)®, ()P, (r,)® four constants satisfying
—(02)® < —=(a30)® + (a5)® = (a0) @ (T21, 1) + (a5) P (T, t) < —(0)®
—(1)® < =050 + (05)P = b5V (G, 1) = (7DD ((G23), 1) < = (1)
Definition of (v;)®, (v,)®, (u))®, (u,)® :
(b) By (v;)® >0,(1,)® <0 and respectively (u;)® >0, (u,)® < 0 the roots of  the
equations (a21)(3)(v(3))2 + (0)Pv® — (a,))® =0
and (b)®(u®)” + (1,)@u® — (b,0)® = 0 and
By (7,)® > 0, (¥,)® < 0 and respectively (ii;)® > 0, (i1,)® < 0 the
roots of the equations ((121)(3)(1/(3))2 + (0)Pv® — (ay)® =0
and (b;)®(u®)” + () Pu® — (b)) = 0
Definition of (m1)®, (m3)®, (u)®, (uz)® :- 192
© Ifwe define (my)®, (m;)®, (u)®, (1)® by
(m)® = ()@, ()@ = W)@, if ()@ < (v)®
(m)® = )@, (m)® = @)@, if (1)@ < (V)@ < (@)@,

0
and |(vy)® = %
21

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

(12)® = W)@, (u)® = W)@, if we)® < W)@

_ , _ TS
)@ = @)@, (1)@ = @)@ if @)@ < @) < @)®,  and|(u)® =12

(#2)(3) = (ul)(3)' (#1)(3) = (uo)(3): if (ﬁ1)(3) < (uo)(3)

Then the solution of The Global Concatenated Equations satisfies the inequalities
Ge (V=20 < G (1) < G0t

(p)® is defined ABOVE

1 ®3)_ 3) 1 3)
WGQOQ((&) P200*)t < Gy (t) < mGgoe(Sl) t
(a22)®6) SO (0,0t —(5,)®t 0 (5@t
((m1)(3)((51)(3)—(Pz:)o(3)—(52)(3)) [e(( D70 — ] + Ghe™ TS G () <
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(a22)®6% 5@t —(a},)®t 0 _—(ab)®t
2@ (50 P-(alp @) [e®1 — e~ (@2)7] 4 GO, e(@22)t)

Tzooe(Rl)B)t S Tyo(t) < Tzooe((Rl)(3)+(r20)(3))t

_t Tzooe(Rl)(3)t S Th(t) < (;Tzooe((Rl)(3)+(T2°)(3))t

(u)® 12)®
(b22)PT

®RD®t _ -} )(3>t] 0 ,—(bs,)®t
U@ (RY® (b ,)®) et e vz + Tye7 1722 ST (@) <

(a22) D1y [((Rl)(3>+(rzo)(3>)t_ —(Rz)(3)t] 0 o=kt
EDP (RN +(20) P+ D) 1 € +Tzze

Definition of (51)(3)' (52)(3)’ (R1)(3): (Rz)m:'
Where (5,)® = (a20)® (m)® — (a30)®
(5)® = (a22)® = (p22)®
(R)® = (b20)® ()P — (b30)®
(R)® = (b3)® = (r;2)®

Behavior of the solutions
Theorem 2: If we denote and define
Definition of (6,)®, (6,)®, (1)@, (1)@ :
(d) (0@, (6,)W, (1))@, (1,)® four constants satisfying
—(0)® < —=(a5)™® + (a35)® = (a3) P (Tus, 1) + (a35) P (Tys,t) < —(a)@
— (@)™ < =(b3)® + (b35)® = (3) P ((G2), t) = (b3s) P ((G7), t) < —(x)@
Definition of (v;)™®, (v))®, (u))®, (uy) @, v®, u® .
(e) By (vi)® >0,(v,)® <0 and respectively (u;)® >0, (u;)® < 0 the roots of
equations (azs)® (v(4))2 + (e)WPv® — (a)®P =0
and (by5)®(u®)’ + (1,)@u® — (b,))® = 0 and
Definition of (v,)®,, (v,)®, ()@, (7i,)® :

By (7,)® > 0, (¥,)™® < 0 and respectively (ii;)® > 0, (ii,)® < 0 the

roots of the equations (a,s)® (v(4))2 + () PvW — (a,,)® =0

and (bys)® (u®)” + (1) Pu® — (b,)® = 0
Definition of (m;)®, (m;)™, (u)®, ()™, (Vo)™ :-
® Ifwe define (my)®@, (m)™, (u)®@, ()™ by

(mz)(4) = (Vo)(4)' (m1)(4) = (V1)(4): if (VO)(4) < (V1)(4)

0
Goy

(my)® = (v)®, (M@ = TP, if W)™ < V)™ < @)™, and |(v))™* =

(m)® = (@, (m)® = W)@, if T < (v)™¥
and analogously

(#2)(4) = (uo)(4): (Hl)(4) = (ul)(4)' if (uo)(4) < (u1)(4)

_ . _ Ty,
U2)® = @)@, ()™ = @), if w)® < W)™ < @)®, and|(u)® = f":
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(1)@ = ()™, ()™ = ()@, if (@)™ < (up)® where (u)®, ()@
Then the solution of GLOBAL EQUATIONS satisfies the inequalities
Ge(EDW-@0®) < 6, (¢) < G2,eD™
where (p;)® is defined ABOVE

(4)_ @) (4)
Wcu eV -0t < G, 0(0) S @ (4) Gpae®V

(az0) s (D@ -@2) @)t —(52)(4)t] 0 (5@t
- < <
((m1)<4>((sl)“)—(p24)<4>—(sz)<4>) ¢ ¢ Gz < Ga6(0) <

(a26) Y62, e(s Nk —(ae) Dt 0 ,—(abe) @t
(mz)(4)((51)(4) (azs)(4))[ 1 — e 2 ]+ G26e 26

|T2°4e(R1)(4)f < T,,(t) < T2°4e((R1)(4)+(T24)(4))f |

) @ @
(uq )(4) T24e(R1) ‘<T 24(t) < (4) T24 e (R +(rz)™)e

(b26) VTS @ —(pl @ _pl @
ey [ — e e a0 < T (1) <

(a26) T2, [((R1)<4)+(r24)(4))t_ —(Rz)<4>t] 0 o-(R)@t
P ((R)®+(ra0) P+ (R @) 1€ € +Tzee

Definition of (S,)®, (5,)®, (R,)®, (R,)®:-
Where (S,)® = (a,,)® (Mm@ — (a,)@

($2)® = (a26)® = (p26)™

(RD™ = (b20)® ()@ — (b5)®

(RZ)(4) - (bés)@) _ (Tzﬁ)(4)
Behavior of the solutions of GLOBAL EQUATIONS:

If we denote and define
Definition of (0,)®, (6,)®, (1,)®, (1,)® :
(® (@), (6)®, (1)), (1,)® four constants satisfying
—(02)® < —=(a33)® + (a39)® = (a35) ) (Tz9, t) + (a35) P (Tz9,t) < —(a)®
—(12)® < =(b35)® + (b39)® = (b75) P ((G31), t) = (b39) P ((Gs1), t) < —(2)®
Definition of (v;)®, (v,)®, (u))®, (uy)®,v®, u® :
(h) By v1)® >0,(,)® <0 and respectively (u;)® >0, (u;)® < 0 the roots of
equations (az)® (V(S))z + (0) OV — (ae)® =0
and (byo)® (u®)” + (1,)®u® — (b,g)® = 0 and
Definition of (171)(5), , (172)(5)’ (171)(5), (ﬁz)(s) .
By (7))® > 0, (#,)® < 0and respectively (i;)® > 0, (i1,)® < 0 the
roots of the equations (a,q)® (v(s))z + (0)Pv®) — (a,9) = 0
and (byo)® (u®)” + (1,)OuU® — (bg)® = 0
Definition of (m,)®, (m»)®, ()@, (12)®, () -
6)) If we define (m;)®, (m2)®, (u))®, (1)® by
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(my)® = W)@, (M) = v)®, if Ve)® < (v)®

()@ = )@, M) = D, if 1) < ¥)® < )@, and |(v)® =

N
O

(mz)® = ()®, (M) = W)@, if 1) < (v)®
and analogously

(#2)(5) = (uo)(s)' (#1)(5) = (u1)(5)’ if (uo)(s) < (u1)(5)

— . — TS
) = @)@, @) = @)@, if ) < @) < @), and|(u))® =22

(u2)® = W)®, ()® = ()@, if @)D < (ue)® where (u;)®, (%;)® are defined ABOVE
Then the solution of THE CONCATENATED GLOBAL EQUATIONS satisfies the inequalities
Ge(VP-020 )t < G, (1) < GIeD™
where (p;)® is defined ABOVE

G9 e ((51)(5) (28)D)t < Gyo(t) < (51)(5)'3

)(s) 2 (5) st

(a30)® 655 (s )(5))c_ —(5)®¢ 0 ,—(5)®t
((m1)<5>((sl)<5>-(pzs)<5>-<sz)<5>) [0 a0 e DV |+ 60e™DV < Gy (1) <

(a30) 6 (s)®t —(@h)®t 0 —(dhy) Ot
(mz)(S)((51)(5)_(ag0)(5)) [6 1 —e 30 ] + GSOe 30

|T2°8e(R1)(5)f < Tya(t) < T e (RO +ae)®)e |

T, e Pt < T (1) <—% TS, e (R +(2)P)e

(11 )<5> )(5)
(b30) 78y R)Gt — (b))t 0 —(bl)®t
B (R)P (b)) [0 — emCh0 ] 4 The ORI < Ty (1) <
(a30) P10y [ (RD®+(r0) )t _ ,—(R )(s)t] 0 —(R)®t
EDO(ED O+ O my®) 6 e T+ e

Definition of (5;)®, (5,)®, (R))®, (R,)®:-
Where (51)(5) = (azs)(s) (mz)(s) - (aés)(s)
(52)(5) = (a3o)(5) - (P30)(5)
R = (bzp) D) = (b))
(Rz)(s) = (béo)(s) - (T30)(5)
Behavior Of The Solutions Of Equation Constitutive Of Global Status Of The System (Module Six):

If we denote and define
Definition of (5,)® , (6,)®, (1))©, (7,)©®:
()] ()@, (0)@, (1))@, (r,)® four constants satisfying
—(0)© < —(a3,)® + (a33)®@ = (a32)© (T35, ) + (a53) @ (T35, ) < —(0)©@
— (1) < =(b3) @ + (b33)® = (b32) @ ((G35), t) = (b35) @ ((G35),t) < —(7)©
Definition of (v;)®©, (v,)©, (1)@, (u,)©@,v®, u® .
(k) By (v))© >0,,)® <0 and respectively (u;)® >0, (u,)® < 0 the roots of the

equations (as3)® (V(G))z + (0)@v® — (a3,)® =0
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and (b33)® (u(ﬁ))z + (1) @u® — (b3,)@® = 0and
Definition of (v,)®,, (,)®, (11,)®, (7i,)® :
By (7,)® > 0, (¥,)®® < 0 and respectively (ii;)® > 0, (i1,)©® < 0 the
roots of the equations (as3)® (v(6))2 + () Ov® — (a3,)©® =0
and (b33)(6)(u(6))2 + (1) ©u® — (b;,)® =0
Definition of (m;)®, (m,)®, (1))@, (u)®, (ve)©® :-
) If we define (m,)©®, (m,)©@, (1)@, (1,)© by
(M) = W)@, ()@ = W)®@, if V)@ < (v)©®

0
(M) = )®@, (Mm@ = )@, if v)® < (v)® < @)@, and |(v)® = %
33
(mz)(G) = (Vl)(ﬁ)' (ml)(ﬁ) = (Vo)(G)r if (‘71)(6) < (Vo)(ﬁ)
and analogously
(Hz)(ﬁ) = (uo)(ﬁ)' (.“1)(6) = (ul)(G): if (Uo)(ﬁ) < (u1)(6)
0
E)® = @)@, @)@ = @)@, if )@ < @) < @)@, and| @)@ =7

(u2)® = W)@, (1)@ = (ue) @, if (@)@ < (ue)® where (u;)®, (%)@ are defined ABOVE
Then the solution of THE GLOBAL CONCATENATED EQUATIONS satisfies the inequalities

Goze((sl)(ﬁ)—(p32)(6))t < Gip(t) < 6526(51)(6%

where (pi)@ is defined IN THE FOREGOING

W ((51)(6) (P32)©)t < Gas(t) < )(6) G%e e (5)©t
((m1)‘6)((51()‘22;3((::2%(6)_(52)(6)) [e((51)(6)—(p32)(6))t _ e-(Sz)(G)t] + G§4e‘(52)(6)f < Gou(D) <
(mz)(6)((23?6;5%;4)(6)) [e(sl)(s)t — e‘(a§4)(6)t] + G§4e—(a§4)(6)t)

|T302€(R1)(6)t < Tsp(t) < T3°2e<<R1>“>+<raz>“)>t |

S T < T (1) < LT s

(ul)m)E?;:;E:;?ééd(é)) [e(R1)(5)t _ e‘(b§4)(6)t] P00 <7 (1) <
(u2)<6>((R1§?63>4+)§Z:3;%6>+(R2><6>) [e (@005t e=tRa)Ot] 4 79, =RVt

M(&)(O’ (52)(6)’ (R1)(6): (RZ)(G):_
Where (5)© = (a32)® (my)® — (a3,)®
($2)@ = (a30)® — 3)®
(R)® = (b32)© (42)® — (b3)®
(R)©® = (b§4)(6) — (r3)©
MODULE ONE
Proof: From THE GLOBAL EQUATIONS CONCATENATED FOR MODULE ONE we obtain
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V(l) ’ ’ 17 "
ddt = (‘113)(1) - ((a13)(1) - (a14)(1) + (a13)(1)(T14, t)) - (a14)(1)(T14, t)V(l) - (a14)(1)v(1)
Definition of vV :- vy = G
G14
It follows

2 av® 2
~ (@) (D) + (0)Dv® = (03)P) < L= < — (@) P (VD))" + (0 DV = (a1)®)

From which one obtains

Definition of ()@, (v)® :-

GY _
(@) For 0 <|(v)™® = G—E < ()W < (7)®

)40 D vy Dl @D (@D -0 D) o]
14+(0) e [—(a14)(1)((V1)(1) -(Vo)(l)) t]

_ 0)W-w)®

€)) Vo)
O = ey ®

vD(t) >

it follows (Vo)™ < vW(¢t) < (v))®

In the same manner , we get

@D 1D @)D~ @D (EDD-2) D)
1+(5)(1)e[—(a14)(1)((71)(1)-(fz)(l)) f]

~ (1) _ OP-we)®
O = 4 mey®

vD() <

From which we deduce (vo)® < vV (1) < (7,)®
0
(b) If 0<(w)® < ()P = % < (1)@ we find like in the previous case,
14

w)D+)® (VZ)(1)e[—(a14)(1)((‘/1)(1)—(1/2)(1)) t]

< vD) <
ol @] < VS

()W <

@)D+ (OD @y el @D (@D D=2 W) ]
14(@Wel- @ D(@DD- D) ]

< )W

0
© If 0<(v)® < @)D <|(v)® = % , we obtain
14

@)D +(OD @y Wel- @D (D=2 W) ]
1+ (©Wel" @D (EDD - W) ]

v)® < v < < (vp)®

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

Definition of vV (¢t) :-

(mz)(l) < v(l)(t) < (ml)(l): v(l)(t) — Gy3(t)
G14(8)

In a completely analogous way, we obtain

Definition of u®(¢) :-

W)@ < uD(t) < )@, |u® () =22
T14(t)

Now, using this result and replacing it in FIRST MODULE OF THE CONCATENATED SYSTEM OF
GLOBAL SYSTEM we get easily the result stated in the theorem.
Particular case :

If (a5)® = (ay)D, then (6,)® = (6,)» and in this case (v;)® = @)® if in addition
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o) = (v))D then v (t) = (vo)™ and as a consequence G5(t) = (Vo) PG4 () this also defines
(vo)® for the special case

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

u)® = (@) Pif in addition (uy)® = (u)® then Ty5(t) = (ug)PTy4(t) This is an important
consequence of the relation between (v;)® and (v;)™V, and definition of (u,)®.

MODULE NUMBERED TWO

Proof: From GLOBAL EQUATIONSCONCATENATED SYSTEM we obtain

dv®@ , ) ., ;
1,;»[ = (a16)(2) - ((a16)(2) - (a17)(2) + (a16)(2)(T17,t)) - (a17)(2)(T17,t)v(2) - (a17)(2)V(2)
Definition of v :- y@ = G16

G17
It follows

2 dv® 2
~ (@@ (@) + (@)@ = (a;)?) < = < = ((@NP (V)" + (@) PV = (a,0)@)

From which one obtains

Definition of (7,)@, (v,)® :-

0
@) For0< (v)@ =3 < ()@ < 7))@
17

(Vl)(2)+(c)(2)(VZ)(Z)e[_(‘117)(2)((Vl)(z)_(vo)(z)) ] @)@

@) > @ =
Ve = 1+(C)(z)e[—(a17)(2)((1’1)(2)—(1/0)(2)) t] 1© (o) D= (vp)@

it follows (vo)® < v@(t) < (v))@

In the same manner , we get

(71)(2) n (C)(Z) (VZ)(Z)e [—(a17)(2)((171)(2) _(72)(2)) t] (71)(2)—(1’0)(2)

(2) < @ = Y ~Wo) "~
() < 1+(E)(z)e[—(a17)(2)((71)(2)‘(1_’2)(2))t] , [(©) (Vo) B -, @)
From which we deduce (vy)® < v®(t) < (v,)@®

0
(e) If 0< ()@ < (vy)® = % < (7,)® we find like in the previous case,
17
— @ @)y, @
)@ < D+ () @[~ @ D (@@= D) ] < O <
1 = - [©) @) (v, - -
1+(C)(Z)e[ (a17) ((V1) (v2) )f]
_ - @ (@)@ -7, @
@+ @@ @y @el- @ P(E0D-2)e] NG
1+(C)(2)e[‘(“17)(2)(@1)(2)‘(VZ)(Z))f] -t
0
® If 0<(v)® < @)® < (v))?® = g—(}i , we obtain

@)@+ @D @l @D (D@ -w2 ) ]

@) 2
v < v¥E(t) <
W)™ < © = 14©)@el" @@ (ED@ -2 @) (]

< (Vo)(z)

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

Definition of v®(¢t) :-

(mz)(z) < V(Z)(t) < (ml)(z): V(z)(t) _ G1e®
G17(t)

In a completely analogous way, we obtain

Definition of u® (t) :-
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)P < uP© < @)@, |u® () = 23
T17(t)

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

Particular case :

If (a})® = (a},)®,then (6,)® = (0,)® and in this case (v;)® = [#;,)® if in addition
(V)@ = (v1)® then v (t) = (v,)@® and as a consequence G;4(t) = (vo) PGy, (t)

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

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

MODULE BEARING NUMBER THREE

av® , , ’
:;t = (az0)® - ((aéo)(s) - (a3)® + (aéo)B)(szt)) — (a3 (Ty, )V — (ay) PV
Definition of v® :- @ = G20
Ga1
It follows

2 av® 2
= (@)@ V) + (0)D = (4;0)®) < %= < = (@)D (VD) + (@) VD = (a,0)®)

From which one obtains

G _
(@) For 0 < (vp)® = ﬁ < ()® < @)®
¥E) ) > (vl)(3)+(C)(3)(v2)(3)e[‘(a21)(3)((v1)(3)—(v0)(3)) t] (C)(3) _ ) (vy)®
- 14(0)@ el @@ (0DF-00) @) ] ’ v0)®@-)®
it follows (vo)® < v®(t) < (v))®
In the same manner, we get
V(1) < @)D+ @y Pel @2 (P -02)P) 1] () = W00
B 140 @l @D®(EDP-2@)) ’ ) O -)®

Definition of (v,)® :-

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

(b) If0<)® < ()® = % < (1;)® we find like in the previous case,
21

(Vl)(3)+(c)(3)(VZ)(3)e[—(a21)(3)((v1)(3)—(Vz)(3)) f]

3 <«
SORES 1+(0)@el" @20 (0DP-02)) ]

< v®(@) <

TP+ @) Pel @D (@DP-2)P) ]
1+(@)@ el @D@(EE-2®) ]

< @)@

0
© If0<)® <@)® < ()® = % , we obtain
21

(71)(3)4_(@(3) (72)(3)e[—(a21)(3)((71)(3)—(72)(3)) f]
1+ (@@l @@ (EDE-T@) ]

(v)® < v®(p) < < ()@

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

Definition of v®(¢) :-
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(my)® < v @) < m)®, [v®) = G20(8)
Go1(t)

In a completely analogous way, we obtain

Definition of u®(¢) :-

1) < uPO) < @W)®, |u@©) =220
T21(8)

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

Particular case :

If (a5)® = (ay)®, then (6,)® = (6,)® and in this case (v;)® = @)@ if in addition
vo)® = (v))® then v (t) = (v)® and as a consequence G, (t) = (vo)® G, ()

Analogously if (byy)® = (by)®, then (1,)® = (7,)® and then

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

MODULE BEARING NUMBER FOUR IN THE CONCATENATED GLOBAL SYSTEM

dv(® , , .,
= (@)@ = (@)™ — (@)@ + (5P (T, 1)) = (F5) D (T, VP = (a5) Dv®
Definition of v* :- y@ = G2
G2s
It follows

2 dv(® 2
~ ((@)®(V®)* + (@) V@ = (a,0)®) < 2= < = (@) P(V®) + (@) OVE = (a,0)@)

From which one obtains

Definition of (7,)®, (v)® :-

0
)  For0 <|()® =25 < (v)® < (1)@

0
G2s

W)@ +()@ (VZ)(4)E[—(1125)(4) ((V1)(4)—(V0)(4)) f] W) B =)@

(€)) > 4 =) ~Wo)
vi®(t) = (0@~ @ DD @) , (O Vo) P —(vy)®
it follows (vo)® < v®(t) < (v))@

In the same manner , we get
v (D) < FD+O@ @) @el @20 W (VDG ®) ()@ = E D)™
>~ 4+(®(4)e[—(aZS)(4)((V1)(4)_(vz)(‘l)) t] ) (vo)(4)_(vz)(4)
From which we deduce (vo)® < v®(t) < ()@
0
(e) If 0<()® < ()@ = % < (7)™ we find like in the previous case,
25
() ®((v1) @ ()@
(Vl)(4) < (V1)(4)+(C)(4)(V2)(4)9[ a2s ((Vl) (v2) )t] < V(4)(t) <
110 @l @29 (D D-r2)®) o]
DD+ OD @@l @D (E®-m®)]
oD (@@ <)
1+(C)(4)e[ (a25) (@) W-@2) @) (]
0
® If0<(w)® <@)® <|(vy)® = % , we obtain
25
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T@ +(O@ @y @el 29 (0 D-m2®) ]

@ < @ (p) <
)™ = viB() < 14(@)@ el @29 W (W -2 @) ]

< (Vo)(4)

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

Definition of v*®(¢t) :-

(m)® < v (@) < (m)®, | v () = 20
G25(t)

In a completely analogous way, we obtain

Definition of u™(t) :-

1) < uP () < W)@, |u®©) =25
Tps5(t)

Now, using this result and replacing it in THE CONCATENATED SYSTEM OF THE GLOBAL ORDER

we get easily the result stated in the theorem.

Particular case :

If (ay)™® = (ays)®, then (6,)® = (6,)® and in this case (v))® = #)® if in addition
W)@ = (1))@ then v®(t) = (v,)™® and as a consequence G,4(t) = (Vo) @ G,5(t) this also defines
(vo)™ for the special case .

Analogously if (by,)® = (bys)®, then (1,)® = (7,)® and then

(u)® = (i1,)@if in addition (ug)® = (u)® then Ty, (t) = (uy)®T,5(t) This is an important
consequence of the relation between (v;)® and (v,)®, and definition of (1,)®.

MODULE BEARING NUMBER FIVE IN THE GLOBAL EQUATIONS WHICH ARE CONCATENATED THE
FOLLOWING NATURALLY HOLDS AND IS PROVED.

av(®) , ,
i (‘128)(5) - ((aés)(s) - (azg)(s) + (azls)(s) (T30, t)) - (‘15'9)(5) (T30, t)V(S) - (a29)(5)V(5)
Definition of v :- y(® = Gz
G29
It follows

2 av(® 2
~ (@)@ (V)" + (0O = (49)®) = E= < = ((@29)P (V)" + (0) VO — (a59)®)

From which one obtains

Definition of (7,)®, (v)® :-

GJ _
® For 0 <|(vo)® = G—z,z < ()® < (1)®

G (t) > O+ )@ D (0O -00) 6 = P-0®
Vo= 54+(0)®el (@29 (DO-00))) ] O = e Ew®
it follows (vo)® < v®(t) < (v)®
In the same manner, we get
_ - ) ((5,)5) —%,)(5)
V(S)(t) < (71)(5)+(C)(5)(72)(5)e[ (azo9) ((v1) ¥2) )t] (6)(5) _ M
B 54+(0)® el (@20 D(EDO-2®)) ’ v0)®-@,)®)

From which we deduce (vy)® < v®(t) < (75)®
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0
(h) If0<()® < ()® = g—z,: < (1;)® we find like in the previous case,
Y 4(0) O () Ol @2 P (D P-02)) ]

< vO () <
14(0)®) el @29 (V-2 ®) ] v =

v)® <@

@O 40O 7y Dl @20 O (@O -m2))
14O ® el @2 (ED-2®) 1]

< [@)®

0

Gag
0

Gz9

) If0<()® <@)® <|(v)® = , we obtain

T+ @)Dl @2 O[O~ )

6G) < G () <
(Vl) =V ( ) - 1+(®(5)e[-(az9)(5)((Vl)(s)-(fz)(s)) f]

< (Vo)(s)

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

Definition of v®(¢t) :-

(mz)(S) < V(S)(t) < (ml)(s): V(S)(t) _ Gas®
Ga9(t)

In a completely analogous way, we obtain

Definition of u®(t) :-

(HZ)(S) < u(S)(t) < ('ul)(s), u(s)(t) _ T2s(®)
T29(t)

Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the
theorem.
Particular case :
If (ay)® = (aye)®, then (6,)® = (6,)® and in this case (v;)® = @;)® if in addition
(vo)® = (v5)® then v®(t) = (v)® and as a consequence G,g(t) = (Vo) G,o(t) this also defines
(vo)® for the special case .
Analogously if (byg)® = (bss)®, then (7,)® = (1,)® and then

(u)® = (@,)®if in addition (ug)® = (uy)® then Tyg(t) = (ug)PToo(t) This is an important
consequence of the relation between (v;)® and (v,)®, and definition of (1,)®.
MODULE NUMBERED SIX IN THE CONCATENATED GLOBAL EQUATIONS OBTAINED
CONSEQUENTIAL TO THE CONCATENATION PROCESS

dav(® , , ., .
dt = (a32)(6) - ((a32)(6) - (a33)(6) + (a32)(6)(T33, t)) - (a33)(6)(T33’ t)v(6) — (a33)(6)v(6)
Definition of v(® :- p(© = G2
G33
It follows

2 dv(® 2
~ (@)@ (V@) + (0 = (4;)@) < %= < = (@) O (V@) + (@) v © — (a;,)®)

From which one obtains

Definition of (v;)(, (vy)® :-

. GJ _
0)] For 0 < |(vp)® = G—z < (v)® < (1)@
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V(B)(t) > (V1)(6)+(C)(6)(Vz)(e‘)e[_(a“)(s)((Vl)(s)_(VO)(G)) t] (C)(e) — W) ©O=(v)®
B 1+(0) @l @33 (0DO-we) @) ] ’ Vo) @-()®
it follows (v)©® < v®(t) < (v)©®
In the same manner, we get
VO(1) < @O+ @)@l ~(@33) (T O-2) ) ©)© = @O0
- 14+(0)® el (@3 O(EDO-)®)) ’ (v9)©-@,)®

From which we deduce (v,)©® <v©(t) < (¥,)©®

0
®) If0<()® < (v)® = % < (1,)© we find like in the previous case,
33
() ©® < W)@ +(0) O (ry) @l @33 O-02)®)
Vl —

< v® ) <
1+(C)(6)e[‘(a33)(6)((vl)(s)_(vZ)(s))t] < v <

(vl)(e)+(C—)(e)(Vz)(e)e[—(agg)(ﬁ)((vl)(ﬁ)—(vz)(ﬁ)) ]

< (7,)®
1+(O©@el @O (@@= @) = ()

0
o) If 0.< ()@ < (1)@ <|(v))® = 22| , we obtain
33

(Vl)(G)+((f)(6)(VZ)(6)9[—(a33)(6)((71)(6)—(72)(6)) t]
14(0)®)e [—(a33)(6) (@)(©)-@2)(6)) t]

)@ < v < < (v)©

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

Definition of v©(¢t) :-

(mz)(G) < v(6)(t) < (ml)(6): V(6)(t) _ G2(®)
G33(t)

In a completely analogous way, we obtain

Definition of u(®(t) :-

(#2)(6) < u(G)(t) < (Ml)(ﬁ)’ u(ﬁ)(t) — T32(t)
T33(t)

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

Particular case :FOR THE ENTIRE GLOBAL SYTEM WITH RESPECT TO MODULE SIX

If (a%,)® = (a43)®, then (6,)©® = (6,)® and in this case (v;)© = #,)©® if in addition
Vo) ® = (1)© then v®(t) = (v,)©® and as a consequence Gs,(t) = (v,)© G35 (t) this also defines
(vo)® for the special case .

Analogously if (b3,)® = (b35)©, then (1,)©® = (1,)® and then

u)® = (11,)@if in addition (uy)® = (u;)©® then T3, (t) = (ug)@Ts5(t) This is an important
consequence of the relation between (v;)® and (v;)®, and definition of (u,)®.

We can prove the following FOR THE CONCATENATED SYSTEM OF EQUATIONS FOR THE GLOBAL
ORDER(FIRST MODULE TO SIXTH MODULE)

Theorem If (a/)Pand (b]")V are independent on t, and the conditions
(ai3)P(ai)® — (a13) P (a1)®P < 0
(a13)(1)(a14)(1) - (a13)(1)(a14)(1) + (a13)(1) (p13)(1) + (ah)(l) (P14)(1) + (P13)(1)(P14)(1) >0
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(b13) P (1) P — (b13) P (b)) > 0,

(b13) P (1) P = (b13) P (1) P = (b13) P (1) ™ — (1) P (1) + (113) P (1) < 0
with (p13)®, (11,)® as defined ABOVE are satisfied , then the system

SECOND MODULE OF QUANTUM COMOPUTING AND QUANTUM ADVICE IN THE CONCATENATED
EQUATIONS HAS TO SATISFY IN THE HOLISTIC EQUATIONAL ORDER:

(a16) P (a17)® = (a16)?(a;71)® < 0

(a16) P (a17)® = (a16) P (a17) @ + (a16) P (P16)? + (1) P P17)® + (16) P (017)@ > 0
(1) P (BiNP = (b16) P (b)) > 0,

(i) P (b)) P = (b16) P (b17)® = (b1e) P (117)® = (b1) P (11)® + (e) P () < 0
with (p16)@, (1;,)@ as defined ABOVE are satisfied , then the system

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

(a50)®(a51)® = (a20)®(a,1)® < 0

(a50) P (a51)® = (a20)®(a21)® + (a20)® 20)® + (@5)® P21)® + 20)® (1) > 0
(b30)® (031)® = (b20)® (b)) >0,

(b30)® (b5)® = (b20) P (b;1)® = (b3)® (121)® = (b3:) P ()P + (120) P (1)@ < 0
with (p,0)®, (1,1)® satisfied , then the system

We can prove the following

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

(a54) P (ahs)™ = (a24)® (a5)* < 0

(a5)® (@55)® — (a24)®(a25)® + (020)® 20)™® + (@5)® 25)® + 020) P (25)® >0
(b34)® (035)™® = (b24) P (b5)™® >0,

(b5)® (b35)® = (b24)® (by5)® — (b34) P (125)® = (b35) W (r25)® + (124) P (125)® < 0
with (p,4)®, (,5)® as defined by equation are satisfied , then the system

If (a})®and (b]")® are independent on t, and the conditions 194
(arzs)(s)(aﬁ)(s) - (azs)(s)(aw)(s) <0

(a58) P (a39)® = (a28) (a29)® + (a26)® (026)® + (a39) 026)® + (P23)® (920) > 0
(b26)® (030)® — (b25)® (b20)® > 0,

(bés)(s)(béca)(s) - (bzs)(s) (b29)(5) - (bés)(s) (T29)(5) - (b2’9)(5) (7"29)(5) + (7"28)(5)(7"29)(5) <0
with (pag)®, (159)® as defined ABOVE are satisfied , then the system

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

(a52)® (a53)® — (a3,)@ (az3)® < 0

(a32) @ (a33)© = (a32)@(a33)@ + (a32) @ (P32)@ + (a33) @ (P33)© + (P32) @ (p33)© > 0
(b32)© (b33)© = (b32) @ (b33)© >0,

(b32)© (b33)© = (b32) @ (b33)© — (b32)© (135)® = (b33) @ (r33)© + (13) @ (135)® < 0
with (p33)®, (133)® as defined ABOVE are satisfied , then the system

(a13) VG — [(a1)® + (a15) P (T14)]G15 = 0 195
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(@1) V613 = [(@1) + (@) P (T10)]61s = 0 196
((115)(1)614 - [(ais)(l) + (airs)(l)(TM)]Gm =0 197
(b13)VTos = [(b12)® = (b15)V(G) ITi5 = 0 198
(b1)DTys = [(b1)® = (b1 P (G) Tus = 0 199
(b15)VTrq = [(b)® = (b15)V(6) ITas = 0 200
has a unique positive solution, which is an equilibrium solution for the system (GLOBAL SYSTEM)

(a16) P67 — [(@16)® + (a1s) P (T17)]G16 = 0 201
(@17) @616 — [(a17)® + (@) P (T1)] 617 = 0 202
(a16) @617 — [(a16)® + (ais) P (T1)]G1g = 0 203
(b16)PT17 = [(b16)® = (b16) P (G19) 1Ty = O 204
(b17)PTys = [(b1)P = (b17)P(G19) ITy7 = 0 205
(b1g)PTy7 = [(b1e)® = (b1s) P (G15) ITig = O 206
has a unique positive solution , which is an equilibrium solution

(a20) Gy — [(alzo)(s) + (aélo)@)(Tm)]Gzo =0 207
(@260 = (@200 + (25)P(T31)]Go1 = 0 208
(222)® 621 = [(23)P + (a5) P (131)] Gz = 0 209
(bzo)(3)T21 - [(béo)m - (bé'o)(s)(st) IToo= 0 210
(b21)(3)T20 - [(bél)m - (bé'1)(3)(623) IT;y =0 211
(bzz)(3)T21 - [(béz)m - (bélz)(s)(st) [T, = 0 212
has a unique positive solution, which is an equilibrium solution for THE GLOBAL EQUATIONS

(a24)®Gas — [(a24)® + (a5)® (T25)] G20 = 0 213
(a25) Gy — [(aés)(4) + (aéls)(4)(T25)]st =0 214
(azs)(4)625 - [(aée)(4) + (aéla)(4)(Tzs)]526 =0 215
(b24) s — [(B5)® = (03) W ((G27)) 1Tas = 0 216
(bzs)(4)T24 - [(bés)m - (béls)(4)((Gz7)) IT2s = 0 217
(b26)“Tzs — [(b36)™ = (b26)((G27)) 1Tzs = 0 218
has a unique positive solution, which is an equilibrium solution for the system WHICH IS HOLISTIC
DEFINED BY THE CONCATENATED SYSTEM OF EQUATIONS WHICH ARE CONSEQUENTIAL TO THE
MODULE EQUATIONS

(a26) G0 — [(a25)® + (a3) P (T20)]Gas = 0 219
(a20) G5 — [(a20)® + (a26)® (T20)|Goo = 0 220
(@30) G20 = [(@50)® + (250) (T29)] G30 = 0 221
(b28)®Tag — [(b26)" — (b26)(G31) 1Tos = 0 222
(b29)® T — [(b39)™ — (b26)®(G31) 1Tz = 0 223
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(b30)(5)T29 - [(béo)(s) - (bélo)(s)(Gn) IT350=0

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

(a32) @G35 — [(a3,)® + (a5) @ (T33)]G3, = 0

(a33)©G3; — [(a33)® + (a53)© (T33)]G33 = 0

(‘134)(6)633 - [(a’34)(6) + (a§'4)(6)(T33)]G34 =0

(bsz)(ﬁ)T33 - [(béz)(ﬁ) - (bélz)(G)(G%) 1T, =0

(bss)(ﬁ)Tn - [(bés)(ﬁ) - (b§’3)(6)(635) IT53=0

(b34)(6)T33 - [(b§4)(6) - (bélzt)(G)(G%) IT54=0

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

Indeed the first two equations have a nontrivial solution G;3,G;, ifFOR SOAP BUBBLE AND
PROTEIN FOLDING

F(T) = (‘113)(1) (‘134)(1) - (a13)(1) (a14)(1) + (ai3)(1) (aﬂ)(l) (Tya) + (a14)(1)(a'1'3)(1)(T14) +

(af) D (T1a) (a1) P (T1y) = 0

Indeed the first two equations have a nontrivial solution G4, G;; if FOR QUANTUM COMPUTING
AND QUANTUM ADVICE

F(Tyo) = (a16)(2) (a{7)(2) - (‘116)(2) ((117)(2) + (a16)(2) (a1'7)(2)(T17) + (a17)(2) (ailé)(z)(Tu) +

(a1,6)(2) (T17)(a£'7)(2)(T17) =0

(a) Indeed the first two equations have a nontrivial solution G,,, G,; if FOR THE QUANTUM
ADIABATIC ALGORITHMS AND QUANTUM MECHANICAL NONLINEARITIES

F(Ty3) = (aéo)(3)(aé1)(3) - (azo)(S)(au)(S) + (alzo)(3)(aé’1)(3)(T21) + (aé1)(3)(a§’0)(3)(T21) +

(azo (3)(T21)(a§’1)(3)(T21) =0

(a) Indeed the first two equations have a nontrivial solution G,,4, G,5 if HIDEN VARIABLES AND
RELATIVISTIC TIME DILATION

F(Ty7) = (a5)® (a35)™® = (a24)®(a25)™ + (a54)® (a55)® (Tys) + (a35) @ (@)™ (Tzs) +

(a5)® (Tz5) (a5s) @ (Tys) = 0

(a) Indeed the first two equations have a nontrivial solution G,g, G,o if FOR ANALOG COMPUTING
AND MALAMENT HOGARTH SPACE TIMES

F(T31) = (a5)®(a59)® — (a26)®(a20)® + (a3)®(a%9) P (T20) + (aho) ™ (a5) ) (Too) +
(alzls)(S)(T29)(a§'9)(5)(T29) =0

(a) Indeed the first two equations have a nontrivial solution Gs,, G3; if FOR QUANTUM GRAVITY
AND ANTHROPIC COMPUTING

F(T3s) = (a5,) @ (a33)® — (a32) @ (@33)@ + (a32)® (a¥3)© (T33) + (a33) @ (a3,) @ (T33) +

(a3, © (T33)(a§’3)(6)(T33) =0

Definition and uniqueness of T}, :-

After hypothesis £(0) < 0, f(c) > 0 and the functions (a;)"(T;,) 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
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Gis (a13) DGy Gis (a15) D614

T (@) D+@ D] T (@D +@)D(rg,)]

Definition and uniqueness of Ty, :-

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

(a18)PG17

(a16)PG17 —
[(a1g) P +(afs) P (T1,)]

T [@o@+@h®T,)]

Definition and uniqueness of T;; :-

GIG 618

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

G = (a20)® 624 Goor = (a22)®6yq
207 @@ +@i)®(rs,)] 7 T T (b)) @+ ®(13)]

Definition and uniqueness of T;5 :-

After hypothesis f(0) < 0, f(e) > 0 and the functions (a;")* (T,s) being increasing, it follows that
there exists a unique T,5 for which f(T;5) = 0. With this value , we obtain from the three first
equations

Gor = (a24) W65 G = (a26) W65
2T [@h)®+@)@(155)] T T2 T [(ahe)®+(ah)®(T55)]

Definition and uniqueness of T;, :-
After hypothesis f(0) < 0, f(®) > 0 and the functions (a;")® (T,,) being increasing, it follows that

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

(a30)® 629
[(a30)®)+(az0)®(T30)]

_ (a28)6G39
[(aze) P +(azg)®(T30)]  ~

Definition and uniqueness of T3, :-
After hypothesis f(0) < 0, f(®) > 0 and the functions (a;")® (Ts;) being increasing, it follows that

Gog Gz =

there exists a unique T3; for which f(T335) = 0. With this value , we obtain from the three first

equations

G = (a32) @633 Gar = (a30) 633
327 (a5 ©+(af© (1)) 7 37 (@)@ +(afp©(135)]

(e) By the same argument, the equations FOR THE GLOBAL SYSTEM admit solutions G5, G4 if
9(6) = (b13) P (b1)™® — (b13) P (b)) ~

(1) (b)) P (6) + (b1) P (i) P (@ ]+bi5) P () (b)) P (6) = 0

Where in G(G,3, G4, G1s), G153, Gis must be replaced by their values from 96. It is easy to see that ¢
is a decreasing function in G, taking into account the hypothesis ¢(0) > 0, ¢ () < 0 it follows
that there exists a unique G;, such that ¢(G*) = 0

® By the same argument, the equations FOR THE GLOBAL SYSTEM admit solutions G, Gy if

@(Gyo) = (bis)(z)(bb)(z) - (blﬁ)(Z)(b17)(2) -
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[(b16)® (b17) P (G1) + (b17)® (b16) P (G10)]+(b15) P (G19) (b17) P (G1o) = 0

Where in (G14)(Gy6, G17, G1g), G, 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 @((G4)*) =0

(g) By the same argument, the equations FOR THE GLOBAL SYSTEM admit solutions G, Gy, if
9(G23) = (b30)® (b21)® = (b20)® (b2)® —

[(630)® (B31)®(G23) + (b31)® (B30) P (G23) |+ (b30) P (G23) (b51) P (Go3) = 0

Where in G,3(G,q, G321, G22), G20, G2, 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, ¢(o0) < 0 it follows
that there exists a unique G3; such that ¢((G,3)*") =0

(h) By the same argument, the equations FOR GLOBAL SYSTEM admit solutions G4, G5 if
P(G27) = (b24) (b35) — (b24) (b25)™® —

[(B2)® (35)® (G27) + (b35)® (b5) W (Go)]+(B5) P (G27) (b55) P (Gz7) = 0

Where in (G,,) (G4, G25, G26), Go4, G2 must be replaced by their values from 96. It is easy to see that
@ is a decreasing function in G,5 taking into account the hypothesis ¢(0) > 0, ¢(o0) < 0 it follows
that there exists a unique G5 such that ¢ ((G,;)*) =0

) By the same argument, the equations FOR GLOBAL SYSTEM admit solutions G.,g, G,q if
¢(G3y) = (bés)(s)(béfa)(s) — (b2g)® (b9)® —

[(B36)® (b55) ) (G31) + (b30)® (b35) P (G31) ]+ (b36) ) (G31) (b55) P (G31) = 0

Where in (G31)(Gag, G29, G3), G235, G3o must be replaced by their values from 96. It is easy to see that
@ is a decreasing function in G,4 taking into account the hypothesis ¢(0) > 0, ¢ (o) < 0 it follows
that there exists a unique G4 such that ¢((G31)*) =0

6)) By the same argument, the equations FOR GLOBAL SYSTEM admit solutions Gs,, G35 if
¢(Gss) = (béz)(@(bés)@ - (b32)(6)(b33)(6) -

[(032)© (B33)© (G35) + (b33)© (032) @ (G35) |+ (b32) @ (G35) (b33)® (G35) = 0

Where in (G35)(G3,, G33, G34), G54, G5, must be replaced by their values from 96. It is easy to see that
@ is a decreasing function in G35 taking into account the hypothesis ¢(0) > 0, (o) < 0 it follows
that there exists a unique G35 such that ¢(G*) =0

Finally we obtain the unique solution of the CONSEQUENTIAL CONCATENATED EQUATIONS OF
THE HOLISTIC TOTALISTIC SYSTEM

G;, given by ¢ (G*) = 0, T}, given by f(T;,) = 0 and

G* = 0113)(1)6;4 G* — (als)(l)ciél
137 (@i D+@n®(r,)] 7 715 T (@) D +@is) D (11y)]
* (b13)(1)T1*4 * (bls)(l)Tf4

137 o)) D=1 D (6] ’T15=[(bis)<1>—(b£’s)“>(6*>]

Obviously, these values represent an equilibrium solution of GLOBAL EQUATIONS
Finally we obtain the unique solution of GLOBAL EQUATION OF THE SYSTEM:
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G given by @((G19)*) = 0, Ty, given by f(T;;) = 0 and
(a16) D63, Gro = (a18) PG},
(@) P+@)P(13,)] * 18 7 [l P+ @ (T3,)]

(b16) DTS,
[(0]6)@ =)@ (619)")]

—
G16 -

T* — T* . (b18)(2)T’i7
e T T bl @ -1 P ((610))]
Obviously, these values represent an equilibrium solution of GLOBAL SYSTEM

Finally we obtain the unique solution of the GLOBAL GOVERNING EQUATIONS
G5, given by ¢((G23)*) = 0, T3, given by f(T5;) = 0 and

Gr = (azo)(3)551 Gr = (azz)(S)G%
20 7 [(@5)@+(@h®(131)] T 22T [(ah)®+(ay) B (15)]
Ty = (b20)®T5, Ty, = (b22) P15,

[(30)P=(030) (623] [(022)3) -3 (623")]

Obviously, these values represent an equilibrium solution of GOVERNING GLOBAL EQUATIONS
Finally we obtain the unique solution of GLOBAL EQUATIONS

G;s given by ¢(G,,) = 0, T, given by f(T55) = 0 and

Gr = (az)™® Grs Gt = (azs)(‘”G;s

2T [(@h)®+(@h)@(155)] 7 726 T [(ahe) W +(ahe) W (155)]
- (b24)(4)T2*5 T* = (bzs)(4)Tz*5

28 T bs )@=y @ ((G2)N] 7 T2 T [hhe) P -bh B (62)M)]

Obviously, these values represent an equilibrium solution of GOVERNING GLOBAL EQUATIONS
Finally we obtain the unique solution of GOVERNING GLOBAL EQUATIONS
G3o given by ¢((G31)*) = 0, T5, given by f(T35) = 0 and

(a28)¥630 Gr = (230630
[(a3)P+@sp)®(135)] * 30 7 [(@ho)®+(ake) B (T5)]

T — (b25) )T (030) T3,
28 7 [bh) O -bhe) B ((631)")] (05 ® -5 ((G31)")]

Obviously, these values represent an equilibrium solution of GOVERNING GLOBAL EQUATIONS,
Finally we obtain the unique solution of CONCATENATED SYSTEM OF GLOBAL EQUATIONS
G33 given by ¢((G35)") = 0, T3 given by f(T53) = 0 and

* —_—
628 -

* —_—
’ T30_

Gi = (a32)¥635 G: = (2309635
327 [(ah)@+@p©(155)] 1 3t T (a5 ©+(adp©(133)]
Ts, = (b32)©135 , TS, = CI A

05 ©-035)©(69)7] [(050)© -0 © (G35))]

Obviously, these values represent an equilibrium solution of GLOBAL EQUATIONS

ASYMPTOTIC STABILITY ANALYSIS

Theorem 4: If the conditions of the previous theorem are satisfied and if the functions
(@H® and (b)) Belong to CY( R,) then the above equilibrium point is asymptotically stable.
Proof:_Denote

Definition of G;, T; :-

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

@™ .y _ @ 9eHW |
aTya (T{4) = (q14) ' Tag; (G )—Sij
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Then taking into account equations PERTAINING TO THE GLOBAL SYSTEM IN QUESTION and

neglecting the terms of power 2, we obtain

% = —((@13)® + (1) P)Gys + (a13) PGy — (q13)VG]3T1s
% = —((@)® + 012) )G 14 + (1) VG5 — (q12) PG4Ty
di;s = —((@15)® + (015)P)Gys + (a15) PGy — (q15) P Gi5T1s
dZ? = —((b1)™ = ()W) T13 + (1) VTia + 2j213(503)() T13G))
d3;4 = —((h1)™ = () P)T1s + (b1) VT3 + 2i213(500) () T12G))
dTys

= _((bis)(l) - (7"15)(1))T15 + (b)) DTy, + 211'213(5(15)(1')Tf5@j)

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

dt

Belong to C®(R,) then the above equilibrium point is asymptotically stable(FOR QUANTUM
COMOPUTING AND QUANTUM ADVICE)
Definition of G;, T; :-

Gl=G:+Gl iTi=Ti*+Ti

P am]H@
(“”) — (1) = @)@ mel ) ((G1)*) =

Taking into account equations PERTAINING TO THE GLOBAL SYSTEM and neglecting the terms of
power 2, we obtain FOR THE GLOBAL SYSTEM, AS THE CONTRIBUTION FROM THE MODULE OF
QUANTUM COMPUTING AND QUANTUM ADVICE. IT IS NECESSARY THAT THE MODULES MUST BE
BORNE IN MINS AND WE SHALL NOT REPEAT THIS EXPRESSIVELY IN THE WORK.

dG , . 231
?16 = _((am)(z) + (pla)(z))Gm + (alﬁ)(Z)Gl7 - (q16)(2)G16T17 3
dG , . 232
?17 = —((a17)(2) + (p17)(2))((}17 + (a17)(2)Gl6 - (CI17)(2)G17T17 3
4G _ _ (V@) @ @g.. — @ 233

& ((‘118) + (P1s) )G18 + (a18)*Gy7 — (q18)*¥GigTy5
dT ’ * 234

d:6 = _((b16)(2) - (r16)(2))T16 + (blﬁ)(Z)T17 + 211'216(5(16)(j)T16Gj)
dT ’ * 235
TN = —((b17)® = (117)P)Ty; + (b)) P Ty + 211'216(5(17)(j)T17G]’)
dT ’ * 236

dzs = _((bm)(z) - (718)(2))T18 + (b1g)@Ty, + 211'216(5(18)(j)T18Gj)

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.(THIRD MODULE
CONTRIBUTION)

Definition of G;, T; :-
G; =G + G; T =T + Ty
3 a{H®
(a21) (T21) = (Q21)(3) ) ( ) ((G23)") =535
Then taking into account equations 89 to 94 and neglecting the terms of power 2, we obtain
dG
dzo = ((azo)(g) + (on)(3))G20 + (azo)(s)Gm - (qZO)( )Gonm 237
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d21 = ((a21)(3) + (P21)(3))G21 + (a21)(3)G20 - (Q21)( G31 T2 238
dG , "
722 = _((azz)(g) + (Pzz)(B))Gzz + (azz)(S)Gm - (Q22)(3)622T21 239
dT , "

d:(] = _((bzo)(s) - (Tzo)(B))Tzo + (bzo)(B)Tm + 2?120(5(20)(1')7120@]) 240
dT , N

T2 = (05 = () @) Ty + (b2) DTy + £2250(S@n () T51G) 24
dT , "
d— = —((53)® = (122) @) Tz + (b22) DTy + 23250(S 22y T52G) 2

FOURTH MODULE CONTRIBUTION TO THE GLOBAL EQUATIONS
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-*+(GL- T, =T +T;
F a!H®
<a25> L(T39) = (@)@, 2202 (6, ) =

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

obtain

% = _((a24)(4) + (P24)(4))G24 + (‘124)(4)st — (g2)* )624'11'25 243
% = —((a55)® + (P25) M) G5 + (a25) P Grs — (425) G355 -
% = —((@h6e)™ + (P26) ™) Gz6 + (a26) PG5 — (426) W G36T25 e
de4 = —((b3)™ = () P)Tos + (b)) P Tos + X384 (s 20y T54Gy) e
dzjs = _((b§5)(4) - (7'25)(4))Tzs + (bys)WTyy + 2?224(5(25)(1')71;5(&1') v
T2 = —((b3e)™® = (r26) )T + (bz6) DT + X254 (5260 T6G) 248

A CONTRIBUTION TO THE HOLISTIC SYSTEMAL EQUATIONS FROM THE FIFTH MODULE NAMELY
ANALOG COMPUTING AND MALAMENT HOGHWART SPACETIMES
Theorem 5: 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 ,Ti=T-*+'IT-

a(azg) (T3o) = (ng)(s) , ((G31) )= Sij

Then taking into account equations PERTAINING BTO THE GLOBAL FIELD and neglecting the terms

a(b )

of power 2, we obtain

dG

d28 = ((azs)(s) + (st)(s))st + (azs)(s)ng - (‘hs)( G38T>o 249
dG

2 = —((ahe)® + (020) )G + (020) PG — (420) P G390 250

228



Mathematical Theory and Modeling
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online)
\Vol.2, No.6, 2012

www.iiste.org
[TTILN |

ST

dG

d30 = ((a30)(5) + (P30)(5))G30 + (a30)(5)G29 - (%0)( G30T>o
dT , X

d:8 = _((bzs)(s) - (Tzs)(s))Tzs + (bzs)(s)ng + 2?228(5(28)(1')7128@?)
aT , X
=2 = —((b39)® = (129)®) Tag + (h29) ' T26 + £325(529)( T2 Gy)
dT , X
d—:O = —((b30)(5) - (T30)(5))T30 + (b30)(5)T29 + 2?228(5(30)(1')7130@?)

A SIXTH MODULE CONTRIBUTION(QUANTUM GRAVITY AND ANTHROPIC COMPUTING)

251

252

253

254

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

Belong to €®( R,) then the above equilibrium point is asymptotically stable.

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

(6) (6)
W@ ma—mw@,““

((G35)™) =

Then taking into account equations 89 to 94 and neglecting the terms of power 2, we obtain from

dG

d32 = ((a32)(6) + (Psz)(ﬁ))Gsz + (a32)(6)G33 - (Q32)( )G3ZT33
dG , .
733 = _((‘133)(6) + (Pss)(ﬁ))Gss + (a33)(6)G32 - (Q33)(6)G33T33
dG

d34 = ((a34)(6) + (P34)(6))G34 + (a34)(6)G33 - (Q34)( )634T33
dT X

—22 = ((bsz)(6) (7”32)(6))T32 + (b32)(6)T33 + 2?232(5(32)0)7‘32@}')

dT , .
d—:3 = _((b33)(6) - (7'33)(6))'11‘33 + (bss)(ﬁ)Tsz + 23132(5(33)(;')7133@;')
d']l“34_ _

((b34)(6) - (T34)(6))T34 + (b34)©Tss + Z; 32(5(34)(;)T34G )
The characteristic equation of this system is

(DD + 1)@ = C)PW(D® + (@15)® + (p15) ™)

[(((/1)(1) + (ajs)® + (Pls)(l))(QM)(l)Gﬂ + (a14)(1)(Q13)(1)Gf3)]
(WD + (i) ® = (1) D) s, Tis +bra) Vsaz,anTis)

+ (DD + (@)D + @) D) @) V615 + (1) D (1) D614
(((/1)(1) + (b13) W = (13)P)saay a3 Tia + (b14)(1)5(13).(13)711*3)
((DD) + (@)@ + (@)@ + i) + (1) P) WD)

(WD) + (Bi)D + Bi)D = (30D + (1) D) DD

+ (WD) + (@) + (@) + i) + 1)) D) (15) D615

+((A)(1) + (a13)(1) + (p13)(1)) ((a15)(1) (Q14)(1)Gf4 + (a14)(1) (als)(l) (CI13)(1) Gf3)

(((/1)(1) + (b{3)(1) - (T13)(1))5(14),(15)Tf4 +(b14)(1)5(13),(15)Tf3)} =0
+
(D@ + (b1x)@ = () PN (D@ + (a1x)@ + (p1g)?)
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(WP + (@) + (1) @) @) PG, + (a17)P(16) PGl )]
(DD + G1)P = 1)@ )sananTis +Bi)Psue,anTiy)
+ (W@ + @NP + (1)) (016) DG + (a16) P (01) D65 )
(DD + B1)® = 1)@ )sanaeTir + (i) Psae,aeTis)
(W) + (@)D + (@)@ + @)D + P:)P) WD)
(WD) + (Bi)® + BN = (130)P + (3,)P) DD
+ (W) + (@)@ + @)@ + P16)D + P:)P) DP) (416)PGag
+HDP + @) + 0:10P) (@) P (01 D61; + (@17) P (a16)P (026) P65
(D2 + Bi)® = (1) @)san,an Ty +(i7) Psae,asTis)} = 0
N
(DP + b5 = DD + (@)D + (p2)®)
(WS + (@)@ + P20)®) (@2 D631 + (@20P(020)P650 )|
(DD + B30 = (20)P)snenTs1 +B2) D500 T51)
+ (DD + (@) + P21)®) (20) PG50 + (220)® (421) V631 )
(DD + B2)® = C20)P)s@neo T + B20Ds60 00 T0)
(D) + (@)@ + @)@ + @200 + P2)P) WD)
(WD) + (B3P + (B3P = (20)® + (1:)P) WD)
+ (WD) + (@)D + (@)D + P20)® + @21)P) WD) (422) D6z
HDP + (@30)® + 020P) ((a22)P (420 D631 + (@20 (22)P (4202 65,)
(WS + B30 = (2005 @n,@n 51 +b2) D50, T0 )} = 0
N
(D® + B3 = ) H(D® + (@)@ + (P2e)®)
(D + (@)@ + o)) (@25) D635 + (a25) P (02) 63, )|
(DD + B3P = (20)D)s(25)2)Tss +(b25) D520, T5s)
+ (DD + (@)™ + 025)®) (420) 634 + (a2) P (925)“G35)
(DD + B5)@ = (252520 Tss + (25) P52,z T34 )
(@) + (@)@ + (@)@ + P2)® + (25)®) DP)
(W) + (B50D + (bis)® = (o) + (12)@) (W@

+ (WD) + (@)@ + (@)@ + P2a)® + 025)P) DP) (426) PGz
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(DD + (@)@ + P20)®) ((a26) P (@25) P 635 + (025)® (026)® (424) P G34)
(P + B50@ = (20502506 Tss +(b25) 52,26 T34)} = 0
N
(DD + B50)® = F3) (DS + (@)@ + P:0)®)
(DO + (@)@ + 2)®) (@20) D635 + (09) ) (426) G35 )|
(D + B2)® = (20)D)s(20) 20 T35 +(b20) V(28,250 T
+ (DS + (@) + 26) ) (A20) P G35 + (a26) ) (426) G35 )
(D + B1)® = 20)D)s(20) 209 T55 + (29) 52,26 T3 )
(WD) + (@)@ + (@) + @) + P20)®) D)
(D) + (5D + (b3)® = (1) + (129)®) (D)
+ (D) + (@) + (@59 + B20) + 020)P) DD (30) PGz
(DD + (@) + (120)) ((a30) P (420)® G35 + (229) (230)® (20) G35)
(DD + B3 = (1205020, 50 T30 +(B29)5(28,30) T )} = 0
N
(D@ + B5)© = ()OO + (@)@ + 2)©)
[((D© + (@) © + P32)©)(433) @635 + (235) @ (052)©63, )|
(WO + (b1)© = (15)@)s 33,653 T3s +(b33) @562, 6)T5: )
+ (D + (@5)@ + (133)©) (@32) @655 + (a52)® (432) 635
(D + B5)@ = (525560755 + (b3) Vs, T: )
(W) + (@)@ + (@)@ + (3)@ + (13)@) (D)
((D©O) + (5@ + (3)© = (1)@ + (5)@) W©)
+ (DO + (@@ + (@5)@ + B32)@ + 133)@) D®) (434) G4
HD® + (@5)@ + 052)®) ((a3)@(459) @635 + (a59) @ (a3) @ (452) ©652)
(D@ + B5)@ = (5209533, 60 T3 +(B32) @532 2Tz )} = 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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on their backs; probably an attempt has been made to look slightly further. Once again, it is stated
that the references are only illustrative and not comprehensive
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