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QUANTUM FIELD THEORY AND STATISTICAL
MECHANICS - PROBLEM RESIDENCE AND
RESOLUTION PRESIDENCE MODEL

DR K N PRASANNA KUMAR, ?PROF B S KIRANAGI AND *PROF C S BAGEWADI

ABSTRACT: Inquantum physics, in order to quantize a gauge theory, like for example Yang-
Mills theory, Chern-Simons or BF model, one method is to perform a gauge fixing. This is done in
the BRST and Batalin-Vilkovisky formulation. Another is to factor out the symmetry by dispensing
with vector potentials altogether (they're not physically observable anyway) and work directly
with Wilson loops, Wilson lines contracted with other charged fields at its endpoints and spin networks.
Older approaches to quantization for Abelian models use the Gupta-Bleuler formalism with a "semi-
Hilbert space"” with an indefinite sesquilinear form. However, it is much more elegant to just work with
the quotient space of vector field configurations by gauge transformations.An alternative approach using
lattice approximations is covered in (Wick rotated) lattice gauge theory. In this paper we construct a new
paradigm of relational context, with primary focus and locus of asymptotic freedom and differentially
instrumental activity of both QFT and YM Theory. It is to be noted that there exists a qualitative gradient
of energy differential ascribed to energy excitation of vacuum. This MIGHT as well be the orthogonal
energy state of Vacuum, with solidarity abstraction extant and existential with collective chiral
symmetry.

INTRODUCTION:
What is a gauge?

Gauge is a term which has connotations of being a befuddling fearsome, and perniciously complicated
part of mathematics i for instance, playing an important role in quantum field theory, general relativity,
geometric PDE, and so forth. Underlying concept is really quite simple: a gauge is nothing more than a
fcoordinate systemo that varies depending
ipar amet e gaugestmrafarm i® a chaage of coordinates applied to each such location, and
a gauge theory is a model for some physical or mathematical system to which gauge transforms can be
applied (and is typically gauge invariant, in that all physically meaningful quantities are left unchanged
(or transform naturally) under gauge transformations). By fixing a gauge (thus breaking or spending the
gauge symmetry), the model becomes something easier to analyse mathematically, such as a system of
partial differential equations (in classical gauge theories) or a perturbative quantum field theory (in
quantum gauge theories), though the tractability of the resulting problem can be heavily dependent on the
choice of gauge that one fixed. Deciding exactly how to fix a gauge (or whether one should spend the
gauge symmetry at all) is a key question in the analysis of gauge theories, and one that often requires the
input of geometric ideas and intuition into that analysis. Quantum gauge theories are the quantization of
classical gauge theories and have their own set of conceptual difficulties (coming from quantum field
theory).

In early 1954, Chen Ning Yang and Robert Mills extended the concept of gauge theory for abelian
groups, e.g. quantum electrodynamics, to nonabelian groupsto provide an explanation for strong
interactions. The idea by Yangi Mills was criticized by Pauli, as the quanta of the Yangi Mills field must
be massless in order to maintain gauge invariance. The idea was set aside until 1960, when the concept
of particles acquiring mass through symmetry breaking in massless theories was put forward, initially by
Jeffrey Goldstone, Yoichiro Nambu, and Giovanni Jona-Lasinio.
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PHYSICAL PARTICLE STATES(PROTON,NEUTRON AND PION) AND INVARIANT
SU(3), THE PHYSICAL PARAMETER STATES :

MODUL E NUMBERED ONE
NOTATION :
Gi3 : CATEGORY ONE OF PHYSICAL PARTCILE STATES
Gy, : CATEGORY TWO OF PHYSICAL PARTICLE STATES
G5 : CATEGORY THREE OF PHYSICAL PARTICLE STATES
Ti3 : CATEGORY ONE OF INVARIANT SU(3), THE PHYSICAL PARAMETER STATES
T4 : CATEGORY TWO OF INVARIANT SU(3) THE PJYSICAL PARAMETER STATES

T,5 :CATEGORY THREE OF INVARIANT SU(3),THE PHYSICAL PARAMETER STATES

CHIRAL SYMMETRY BREAKING AND QUARK BARE MASSES

MODULE NUMBERED TWO:

Gy : CATEGORY ONE OF QUARK BARE MASSES

Gy7 : CATEGORY TWO OFQUARK BARE MASSES

Gyg : CATEGORY THREE OF QUARK BARE MASSES

Ty :CATEGORY ONE OF CHIRAL SYMMETRY BREAKING
T,7 : CATEGORY TWO OFCHIRAL SYMMETRY BREAKING

Tig : CATEGORY THREE OFCHIRAL SYMMETRY BREAKING

QUANTUM GAUGE THEORY AND FOUR DIMENSIONAL SPACE TIME

MODULE NUMBERED THREE :

Gy, : CATEGORY ONE OF QUANTUM GAUGE THEORY (WE HERE SPEAK OF THE
CHARACTERISED SYSTEMS FOR WHICH QUANTUM GAUGE THEORY IS APPLICABLE)

G,; :CATEGORY TWO OF QUANTUM GAUGE THEORY

Gy, : CATEGORY THREE OFQUANTUM GAUGE THEORY

T,o : CATEGORY ONE OFFOUR DIMENSIONAL SPACE TIME
T,1 :CATEGORY TWO OF FOUR DIMENCSIONAL SPACE TIME

T,, : CATEGORY THREE OF FOUR DIMENSIONAL SPACE TIME
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QUANTUM FIELD THEORY(AGAIN,PARAMETRICIZED SYSTEMS TO WHICH QFT
COULD BE APPLIED IS TAKEN IN TO CONSIDERATION AND RENORMALIZATION
THEORY(BASED ON CERTAIN VARAIBLES OF THE SYSTEM WHICH
CONSEQUENTIALLY CLSSIFIAB LE ON PARAMETERS)

: MODULE NUMBERED FOUR :

G4 : CATEGORY ONE OF QUANTUM FIELD THEORY (EVALUATIVE PARAMETRICIZATION
OF SITUATIONAL ORIENTATIONS AND ESSENTIAL COGNITIVE ORIENTATION AND
CHOICE VARIABLES OF THE SYSTEM TO WHICH QFT IS APPLICABLE)

Gy : CATEGORY TWO OF QUANTUM FIELD THEORY
Gy : CATEGORY THREE OF QUANTUM FIELD THEORY
T,4 :CATEGORY ONE OF RENORMALIZATION THEORY

T,s :CATEGORY TWO OF RENORMALIZATION THEORY(SYSTEMIC INSTRUMENTAL
CHARACTERISATIONS AND ACTION ORIENTATIONS AND FUYNCTIONAL IMPERATIVES
OF CHANGE MANIFESTED THEREIN )

T,e : CATEGORY THREE OF QUANTUM FIELD THEORY

LOCAL SINGULARITIES AND GLOBAL DECAY

MODULE NUMBERED FIVE:

Gys : CATEGORY ONE OF LOCAL SINGULARITIES (UV REGULARITIES)
Gyg : CATEGORY TWO OF LOCAL SINGULARITIES

Gzo :CATEGORY THREE OFLOCAL SINGULARITIES

T,g :CATEGORY ONE OFGLOBAL DECAY(DUE TO RENORMALIZATION)
T,9 :CATEGORY TWO OF GLOBAL DECAY (DUE TO RENORMALIZATION)

T3p :CATEGORY THREE OF GLOBAL DECAY(DUE TO RENORMALIZATION)

ASSYMETRIC FREEDOM DECISIVE REGULARITIES IN THE CASE WHEN SOBOLEV
INEQUALITIES ARE ON THE BORDER LINE OF TRANSITION

MODULE NUMBERED SIX :

WWW.ijsrp.org



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

Gs, : CATEGORY ONE OF DECISIVE REGULARITIES IN RESPECT OF CASESWHERE
SOBOLEV INEQUALITIES ARE IN THE BORDERLINE PHASE TRANSITION

Gz3 : CATEGORY TWO OF DECISIVE REGULARITIES WITH RESPECT TO CASES WHEREIN
SOBOLEYV INEQUALITIES ARE IN BORDER LINE TRANSITION

Gs4 : CATEGORY THREE OF DECISIVE REGULARITIES WITH RESPECT TOP SYSTEMIC
CASES IN REGARD TO WHICH SOBOLEV INEQUALITIES ARE IN BORDER LINE
TRANSITION

T3, : CATEGORY ONE OF ASYMPTOTIC FREEDOM
Ta3 : CATEGORY TWO OFASYMPTOTIC FREEDOM

Ts4 : CATEGORY THREE OF ASYMPTOTIC FREEDOM

MASS GAP AND ORTHOGONAL ENERGY STATE OF VACUUM:

MODULE NUMBERED SEVEN

Gy : CATEGORY ONE OF ORTHOGONAL ENERGY STATE OF VACUUM(ENERGY
DIFFERENTIAL DUE TO EXCITATION OF VACUUM)

Gs; : CATEGORY TWO OF ORTHOGONAL ENERGY STATE OF VACUUM(ENERGY
DIFFERENTIAL DUE TO EXCITATION OF VACUUM)

Ggg : CATEGORY THREE OF ORTHOGONAL ENERGY STATE OF VACUUM (ENERGY
EXCITATION OF THE VACUUM AND CONCOMITANT GENERATION OF ENERGY
DIFFERENTIAL-TIME LAG OR INSTANTANEOUSNESSMIGHT EXISTS WHEREBY
ACCENTUATION AND ATTRITIONS MODEL MAY ASSUME ZERO POSITIONS)

Tz : CATEGORY ONE OF MASS GAP
Ts7 : CATEGORY TWO OF MASSGAP

Tag : CATEGORY THREE OF MASS GAP

a3 T, A t,as T, by toby tobis toas 2, Ay 2, oag ?
bie *, bz 2, big ®:an 3, @y %, ap ®, by %, by %, by B
s A YAy byt byt by Y, byg by %, by 2,
Qg %, @9 %, 85 °, 83 °, 83 °, a3 °,byp °, by ®, by °

are Accentuation coefficients

1

2 2

a Loall toal tobl tobh Lo al 2ad a2
b 2, bhy 2, b 2, &by °, &b °,abh . bl G, by G, bhC

) .4 } . .4 . ) . .
ah *.abb oAbk L bbh 4, bM L bhd 4, bbd o, bR o, bl °
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g °,abh oAb o, oAl °, Al el O, bh %, bl %, b C

are Dissipation coefficients

PHYSICAL PARTICLE STATES(PROTON,NEUTRON AND PION) AND INVARIANT 1

SU(3),THE PHYSICAL PARAMETER STATES:
MODULE NUMBERED ONE

The differential system of this model is now (Module Numbered one)

dGiz _ 1 Nj 1 NjNj 1
o - s " Gu &t o+ it Tt Gg
dGiq _ 1 Nj 1 NjNj 1
o - 2 " Gs Qs -+ Ayt Tt Gy

dGis _ N L NiNj
== as 'Gy oAl o+ &l Tt G

aT i iNi
== by T, bY ' DMV Gt Ty

dTi4

i UP 1T, by * MM Gt Ty

dz_tlsz bis T bY T DMV Gt T

+ a1 T,,t = Firstaugmentation factor

bMNI1 Gt = Firstdetritions factor

CHIRAL SYMMETRY BREAKING AND QUARK BARE MASSES:

MODULE NUMBERED TWO:

The differential system of this model is now ( Module numbered two)

dGie _ 2 N NjNj 2

o - e "Gy ad T+ ay’® Tyt G
dGi7 _ 2 N 2 NjNj 2

o - &7 “Gs ay <+ ay’'c Tt Gy
dGig _ 2 N 2 NjNj 2

o - Cs Gy ag <+ app’c Tpt Gg
dTi6 2 N 2 NiNj 2

" big ~ Ti7 b1g b"° G .t T
dTy7 2 N 2 NiNj 2

" bi7 “ T by} by? Gy .t Ty7

—2= by 2Ty bif 2 bNNZ Gy .t Ty
+ a2 T,.t = Firstaugmentation factor

bMNi2  Gg ,t = Firstdetritions factor

QUANTUM GAUGE THEORY AND FOUR DIMENSIONAL SPACE TIME:

10
11
12
13
14
15

16
17

18
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MODULE NUMBERED THREE :

The differential system of this model is now (Module numbered three)

dG - i
2= Ay CGy abh P+ Al Tt Gy 19
dG - Ni
2= ay °Gy Al P+ AV Tyt Gy 20
dG - Ni
2= ay PGy ah P+ NP Tyt Gy 21
dT - N
d—fo: by * Ty b 3 b3 Gyt Ty 2e
dT - N
d—tZl: byy ¥To  BY 3 bBYNZ Ggt Ty 23
2= by 3Ty Y 2 BMYE Gyt Ty 24
+ a)V3 T,,t = Firstaugmentation factor
bMN' 3 G,3,t = First detritions factor 25
QUANTUM FIELD THEORY(AGAIN,PARAMETRICIZED SYSTEMS TO WHICH QFT 26
COULD BE APPLIED IS TAKEN IN TO CONSIDERATION AND RENORMALIZATION
THEORY(BASED ON CERTAIN VARAIBLES OF THE SYSTEM WHICH
CONSEQUENTIALLY CLSSIFIABLE ON PARAMETERS)
: MODULE NUMBERED FOUR
The differential system of this model is now (Module numbered Four)
dG i i
= Ay ‘G A+ Al Tyt Gy 27
dG a4 -
725: as * Gy al o+ Al Tt Gy 28
dG < Ni
2= Ay "Gy abh o+ AUt Tost Gy 29
dT i N
?24: by * Tos b bYYY Gyt Ty 30
dT j 4 iNj 4
?Zsz bos * Tos b4 byN " Gy .t Tos 31
dT | N
?Zez by “Tos bR 4 BMYY Gyt Ty 32
+ ayN“4 Tt = First augmentation factor 33
YN 4 G,, ,t = First detritions factor 34
LOCAL SINGULARITIES AND GLOBAL DECAY 35

MODULE NUMBERED FIVE

The differential system of this model is now (Module number five)
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d:%: g ° G A %+ aN® Tyt Gy 36
di%: By *Gy ) ° + alV® Tt Gy 37
dd%: ago ° G A °+ aV® Tyt Gy 38
%: byg °Toe BB °  BEN® Gyt Ty 39
dg%: bag ° Tog (I < A € Y S P 40
dg%: bso *Toe b5 °  BEVS Gyt Tao 41
+ ahlV5 T,,t = First augmentation factor 42
pMNIS G, ,t = First detritions factor 43
44
ASSYMETRIC FREEDOM DECISIVE REGULARITIES IN THE CASE WHEN SOBOLEV 45
INEQUALITIES ARE ON THE BORDER LINE OF TRANSITION

MODULE NUMBERED SIX :

The differential system of this model is now (Module numbered Six)
d(%z ag, ° Gy @B °+ aB®® Tyt Gy 46
%: ags °Gp a% °+ &% Tyt Gy 47
%: az ° Gy a% ° + af®® Tyt Gy 48
d;%: bg, © Tas %% bE° Gyt Ty 49
d;%z bss ®Tz  b% °©  bE*® Gyt T 50
d;%: bas © Tas % ° bEEC Gt Ty 51
+ a$®% Tg,t = First augmentation factor 52
MASS GAP AND ORTHOGONAL ENERGY STATE OF VACUUM: 53

The differential system of this model is now (SEVENTH MODULE)

MODULE NUMBERED SEVEN
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D= ag "Gy a% |+ aF® Tant G !
dd%: ag; "Gy & '+ a7 Tat Gy >
di%: agg 'Gy &% [+ af®’ Tart G >
d;%: bss Tz bF 7 bEPT Gy ,t T o
Tz by TTe  bE T BEFT Gyt Ty »
59

d%= bsg "Ter  bFH T DRFTT Gyt Ta »
+ a®®’ Tg;,t = First augmentation factor 61
b$®’ Gso ,t = Firstdetritions factor 62

FIRST MODULE CONCATENATION:

afp [+ af®l Tt H'" afy® > Tipnt ||+ a5 33 Tyt | I

n
dGiz _ 1 ! 4444 5555 6666
2= ag Gy 1|+ aB@444d Tyt H+ a%® 5555 Tyt H+ a%® 6666, T, t I"'G13
| I}
xxe 7 ¢
u |+ az | Ta7it ‘ ¥
~ a5 |+ aSEl Tt ||+ a® 22 Tt H+ aZ® 33 Tt | I
dGyg _ 1 ! 1444 A
= ag, Gz |+ agesee Add Toe t H+ ag%ee 5555, Tog,t ”+ a%%ae 6,666, Tag, t ’.’.GM
1 Y]
xe 7 -
u “" az; | Tag,t | U
1 22, 33, .
o a5 |+ afs. ~ Tigt H'" afs” Tzt H"‘ az” Topt | Ul
l Il
dGis _ 1 1+ 224444, T H+ 225555, T, H_,_ 2® 6666, T |
== ais "Gy a5 25, ¢ azp 29,1 azy 33:t |G
> N
U |+ agg” " Tayt ‘ '
u U

Where| 2L Tt H ag®l Tyt H ag®l Tt | are first augmentation coefficients for
category 1, 2 and 3

|+ aZ® 2% Tt H+ ag® 2% Tt |’+ ag® 2% Tt |are second augmentation coefficient
for category 1, 2 and 3

|+ ag® 33 Tt | ‘+ ag233 Tt | |+ ag23% Tt ‘are third augmentation coefficient for
category 1,2 and 3

‘+ agZ® 4444 Tt ‘ ,|+ aR® 4444 Tt ||+ ag® 4444 Tt ‘are fourth augmentation
coefficient for category 1, 2 and 3

‘+ ag® 5995 Tyt ||+ aZ® 5955 Tyt H+ ae 5955 Tyt |are fifth augmentation
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coefficient for category 1, 2 and 3

|+ aZ® 6666, Tt ||+ aZ@ 6666, Tyt ||+ aZ® 6666, Tyt | are sixth augmentation
coefficient for category 1, 2 and 3

[+ ag®7 Tyt |+ a8®7 Tort |+ a8®7 Tart JARESEVENTHAUGMENTATION
COEFFICIENTS

b% 1| baeael Gt II baeae7 G39t HZ baeae33 Gz3.t |

~n |
1 X
%: P : bE 4444 Gy, t H bEE 5555 Gyt HZ bE® 6665, Gyt
11 Y]
u | b5%"" Gt | U
o bﬁ 1‘ beeeel Gt || baeae22 Glgt HZ beeee33 ng,t |
dT Iy i
d_tM: D14 1T13 I] 35> aaad Gyt HZ b3s* 3055 Gyt HZ b35* 0686, Gss, t l.’.T14
Ll 1
u ‘ %&7 G’Sgyt ‘ U
~ ee l| beeeel Gt || beeee22 Glg,t ||Z beeee33 ngt | I
d I
%: bis 1T 1|z bEE 4444 Gyt HZ bE® 5555 Gy, t HZ b 6666 Gyt |“-|-15
1
u | %%7 G39t | U
Where| b¥®! Gt ‘ ‘ b=l Gt || =1 Gt ‘are first detritions coefficients for
category 1, 2 and 3
‘ b2 22 G, t ‘ | b® 22 Gg,t || b 22 Gyg,t |are second detritions coefficients for
category 1,2and 3
| b2 33 Gyt H b= 33 Gyt H b= 33 Gyt |arethird detritions coefficients for
category 1,2 and 3
| 0524444 Gyt || bEE4444 Gyt ||| bE® 4% Gyt |are fourth detritions
coefficients for category 1, 2 and 3
| DE®55%% Gyt || bET555S Gyt || bETOS55 Gyt |arefifth detritions
coefficients for category 1, 2 and 3
| b2®0086 Gyt |,| bZEOE Gyt ||| bERE66E Gyt |are sixth detritions
coefficients for category 1, 2 and 3
| b5®7 Gt || DEE7 Gyt || bE®" Gt JARE SEVENTH DETRITION

COEFFICIENTS

iTis b 1| b=l Gt || b2® 22 Gyt ||Z bE= 33 Gyg,t | 63
—B= b 1Ty Tis

dt ‘ bE= 4444 Gyt ” bE® 5555 Gyt ” b= 6666 Gyt |

Where| bE2! Gt | | b2l Gt ‘ ‘ b=l Gt |are first detrition coefficients for category 1, 64
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2and 3

| b 22 Gyg,t | | bg®22 Gg,t H bg® 22 Gyg,t |are second detritions coefficients for
category 1, 2 and 3

| b2 33 Gyt H b$Z 33 Gyt || b2 33 Gyt |are third detritions coefficients for
category 1, 2 and 3

| bg2 4444 Gyt H bE= 4444 Gyt || bEe 4444 Gyt |are fourth detritions
coefficients for category 1, 2 and 3

| b 5999 Gyt ‘ : | b 5995 Gyt ‘ : | b 5558 Gyt ‘ are fifth detritions coefficients
for category 1, 2 and 3

| b$® 6666 Gyt || b$® 6666 Gyt || bE® 6666 Gyt ‘are sixth detritions coefficients
for category 1, 2 and 3

SECOND MODULE CONCATENATION : 65
~n aﬁ% 2|+ alwz T17,t H‘" alagll Tl4,t ||+ aaeae3,3,3 T21,t | I’I 66
d:_tlez as 2 Gy |||+ az® A4aas T ¢ ||+ aZ® 55555 T,
11
u |"‘ af® " Tyt ‘ U
~v a7 2‘*’ a®? Tt H+ af® Mt Tyt ||+ ag® 3% Tyt | rl 67
4G ]
- = a7 ? G
11 n
u ‘*‘ aF® " Tyt | U
~ a%; 2|"’ aﬁ%*z T17,t H"‘ a?ll T14,t ||+ a%ezee&&?' T21,t | 1 68
dG i ¥
Tw: ag 2 Gy ..|+ az® A4A4 Tt ||+ aZ® 55555 T,
11
u |+ aé*éee ., T37,t ‘ U’
Where [+ a&®? T;,,t |,|+ a%%2 Tt ||+ a&®?2 Tyt |are first augmentation coefficients for 69
16 17 18
category 1, 2 and 3
|+ aB® b Tyt | [+ aZ2th Tyt |, ‘+ aR@ b Tyt |are second augmentation coefficient for
category 1, 2 and 3
|+ a%® 333 Tyt H+ aF® 333 Tyt H+ aB® 333 Tt |are third augmentation coefficient for
category 1, 2 and 3
|+ ag® 4Aatd Tt ||+ aR® 44444 Tt ||+ ag® 44444 Tt |are fourth augmentation 0
coefficient for category 1, 2 and 3
|+ aFZ 50553 Tyt H+ L PP ||+ L PO | are fifth augmentation
coefficient for category 1, 2 and 3
|+ a® 60666 T, . ¢ H+ age 66666 T, ¢ H+ age 66666 T, ¢ |are sixth augmentation
coefficient for category 1, 2 and 3
|+ a8 77 Tyt |+ af®77 Tapt |+ af®77 Tart |ARE SEVENTH DETRITION 71
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COEFFICIENTS

~ bE 2‘ bE=2 Gt H bg® 11 Gt HZ b 333, ngt‘ i 72
1
%: bis 2Ty bE® 44444 G, t ||Z bE® 55555 G, t HZ bE® 66666 Gyt l--Tle
|
u I bE® 77 Gyt | U
® 2 e 2 e ll, e 333, 73
~ [ bE®2 Gt || bEE Gtz bg Gyt | 1
1
%: bi; 2Tie 1|z bE® 44444 G, tHZ bE® 55555 Gyt HZ bE® 66666 G, tl--T17
|
u | aeae?? G, t | U
~ bee 2 eeeez Glgt H baeaell G,t HZ baeae333 ngt ‘ I 74
dTig _ bis 2Ty : bE® 44444 G, t||Z b2 55555 Gyt ”Z b 66666 G, t"'TlS
dt :
|
u ‘ beeee77 G, t | U
where‘ b ? Gl_g,t‘ ‘ bE2?2 Gt | | b2 ? Gt | are first detrition coefficients for 7
category 1, 2 and 3
| b= 11 Gt || b= 1l Gt H bz® 1l Gt ‘are second detrition coefficients for category
1,2and 3
| bF® 333 Gy, t H bEE 333 Gyt H bE2 333 Gyt |are third detrition coefficients for
category 1,2 and 3
| b2 44444 Gyt H bEe 44444 Gy, t H bEE 44444 Gy, t |are fourth detritions

coefficients for category 1,2 and 3

| bEE55555 Gyt || bETOP555 Gyt || bE® 55555 Gyt |are fifth detritions
coefficients for category 1,2 and 3

| b$® 66666 Gyt H b$® 66666 Gyt H bEE 66666 Gt ‘ are sixth detritions
coefficients for category 1,2 and 3

| bg® 77 ng,t| b 77 Ggg,tl bEZ 7 Gy, t |areseventhdetrition coefficients

THIRD MODULE CONCATENATION

dGyo — 76
dt

@ 3 @ 3 e 222 e 111, .
o @ Tt ap C Tut H"’ aje Ti7,t H+ a3 Tig,t | §]

l I
3 1_,_ aR®@ 444444 T ¢ ||_,_ a2® 555555 T, t H+ a2® 666666 T.. t ‘
gy Gy | 24 25, 28 29 32 33 171Gy

L) 1

2@ 777, .
u ‘+ azg Ta7,t ‘ ¥
~ aE 3‘_,_ aZ=3 Tyt H_,_ az®222 Tt H+ az@ 1l T, 0t | |’| 7
dGa1 _ 3 i) 444444 555555 666666 A
o - a1 "Gy """ agy. Tos, t H"’ e Too, t H+ agg® >ooee Tas, t

I
e 777, :
u “* az7 Ta7,t ‘ U
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~ 8D 3|+ aB=3 Tyt “+ aZ®=222 Tt H+ aZ®= Ll T, t ‘ o

L2 - g, 3G, ‘,+ aZ® 444444 Tt H_,_ aZ® 555555 T,ot H+ az® 666666 T, ¢ |--Gzz
I

7717. ;

u “* ag” Tz, t | U

|+ aB®3 Tyt | ‘+ aFZ®s3 Tyt | ‘+ a%®3 Tyt | are first augmentation coefficients for
category 1, 2 and 3

|+ a2 222 Tt ‘ ,|+ ag® 222 Tt | : |+ ag® 222 Tt |are second augmentation coefficients
for category 1, 2 and 3

|+ ap® Mt Tyt H+ ag® Tt ||+ afi® b Tt ‘ are third augmentation coefficients
for category 1, 2 and 3

|+ ag® 44aadd Tt ||+ aR® 44a44d Tt H+ ag® 44addd Tt |are fourth augmentation
coefficients for category 1, 2 and 3

[+ @ 555555 Tyt |[+ ag® 555555 Tyot | [+ a%® 555555 Ty t |are fifth augmentation
coefficients for category 1, 2 and 3

|+ a@ 666666 Tt | |+ a@ 000066 Tyt |+ aF 666666 Tyt |are sixth augmentation
coefficients for category 1, 2 and 3

|+ aZ® 1l Taot |+ aZ® "l Tyt |+ ag® 1l Taot |are seventh augmentation coefficient

dT2o _
at

~ bee 3 aeaes Gzat HZ baeae777 Glgt HZ ba@a@lll G,t | 1

1 ]
boo 3Tor 1| bEE444444 Gt HZ b= 555555 Gyt HZ bg® 666666 Gyt l-’-Tzo

1 1

u 2 bE=""T Gt | U
dTa1 _
dt

~ 391 3‘ eeeeS ng,t ||Z beeee222 Glg,t HZ baeaelll G,t | 1

| I
by 3T 1| bRE44A444 G, ¢ HZ b® 555555 Gyt ||Z b= 666666 Gyt ’-’-Tzl

1 1

u |Z b$® "7 Gt ‘ U
dT22 _
dt

~ e 3‘ bE=3 Gyt ||Z bE® 222 Gyt HZ b2= 1l Gt | i

| ]
by 3To 1 bEE444444 G, ¢ HZ b= 555555 Gyt HZ bE® 666666 Gyt ‘.’.Tzz

1 1

u ’Z b$® """ Gyt | U
| bFZ 3 G, t | | b¥Z 3 Gyt | ’ bE23 Gy, t | are first detritions coefficients for category
1,2and3
| b522%% Gt || bE®??? Gyt |,| bE®??? Gyt | are second detritions coefficients for
category 1, 2 and 3
| b=l Gt || bEEM Gt || bRELML Gt | are third detrition coefficients for

12

78

79

80

82

83

84
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category 1,2 and 3

| bge 444444 G, t || bEe 444444 G, t H bge 444444 Gﬂ,tl are fourth  detritions
coefficients for category 1, 2 and 3

| bHT 555555 Gyt || DEEOSSSSS Gyt || bPEOO5555 Gyt | are fifth  detritions
coefficients for category 1, 2 and 3

| bER666665 Gyt || bZE666666 Gyt || bE® 666666 Gyt |are sixth detritions
coefficients for category 1, 2 and 3

|z bEE 777 Gy, t |z bg2 7717 Gyt |z bg2 7717 Gyt ‘are seventh detritions coefficients 86
FOURTH MODULE CONCATENATION

~aZ, 4|+ aZE 4 Tost ||+ aZ= 55 Tyt H+ aZ®= 66 Tt ’ o 87
dGy, "
ar - 2 * Gy 'J*’ af® Mt Tt H+ af” 22%% Tt H+ agy” 333 Tyt ’-’-624

11 ]

u ‘+ ag= 1T Tyt ‘ O

v 855 4|+ age” ! Tps,t ||+ a%y® > Th,t H"‘ agy® O Tt ||’| 88
d@s |,|
Fz Aoy 4 C\Q4 Il+ aiEAGE tit T147t ||+ aiEfE 2222 T17=t ||+ a%[& 3333 TZlat ||’|st

11 1

u ‘_,_ a2= 1T Tyt ‘ 0

o 8% 4‘*‘ ag" ! Tos,t ||+ a%” > ot H"‘ agf® o0 Taait lll 89
dGy l e 1111 ®® 2222 2@ 3333
gt = s 4 Gy 11"‘ ais Tig0t H"‘ aig Ti7.t H"‘ ax To1,t l’nGze‘)

1 "" agy™ " Tt | i

u U

90
Where| T2 4 Tyt | ‘ aE® 4 Tos,t | | aZ® 4 Tost ‘ are first augmentation coefficients for cate
91

|+ a5 Tyt | |+ a5 Tyt | |+ aZ® 5% T,g,t ‘are second augmentation coefficient for

|+ a%® 66 Tyt ‘ |+ aZ® % Tyt | ’+ agZ® 6 Tyt ‘arethwd augmentation coefficient for c:

|+ ag®lltl Tt H+ age il Tt H+ ag@ttll Tt | are fourth augmentation
coefficients for category 1, 2,and 3

|+ ag® 2222 Tt ||+ ag®2222 Tt H+ ag® 2222 Tt ‘ are fifth augmentation coefficients
for category 1, 2,and 3

|+ ap® 3333 Tt H+ ag® 3333 Tt H+ ag® 3333 T,t ‘are sixth augmentation coefficients
for category 1, 2,and 3

|+ ag® 1l Taqt |+ ag® Il Tapt |+ ag2 "l Tapt }ARE SEVENTH augmentation
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coefficients
92
~bZ 4| 39394 Gyt H baeaeSS Gyt HZ baeaeGG Gig) t ||’| 93
dT24 L]
T: boa 4-|—25 ”‘ baeeellll Gt H baeeezzzz Gio,t ||Z baeae3333 (323,t| T24
11 ]
u ‘ bEE 77770 Gy, t | O
~bZ 4‘ baeae4 Gyt H baeaeSS Gyt ||Z baeac366 G, t ||’| 94
dT25 1 2
T: bos 4 Tos II| bEellll Gt || bE® 2222 Gt HZ bE® 3333 G,,t ‘ Py
11 ]
u ‘ bE= 77777, Gao) t | O
Nb26 4‘ beeee4 G27,t H beeee5,5, Gslat ||Z beeeeG,G, 63511: ||’| 95
dT, '
TZGZ bos * Tos "l pE=llll Gt H bE®=2222 G tHZ b 3333 ngt| Tze
11 I}
u | b 77707 G39t‘ Y,
Where| b2 4 Gyt ‘ | b2 4 Gyt | | b$E24 Gyt |arefirst detrition coefficientsfor cate 96
| b$2 5% Gyt || b2 5% Gy t || b$2 5% Gyt ‘areseconddetrition coeflicients for cat
| b$® 66 Gt || b$® 66 Gt || bEE 66 Gyt ‘arethird detrition coefficientsfor categ
| beE1lll Gt |,| pEe1lll Gt H e 1111 G,t‘
arefourth detrition coefficientsfor category1,2 and 3
| bE® 2222 Gt |’| bE® 2222 Gt H b 2222 Glg,t|
arefifth detrition coefficientsfor category1,2 and 3
|Z bE® 3333 Gyt ||Z bE= 3333 Gyt ||Z bE= 3333 Gt ‘
are sixth detrition coefficientsfor category1,2 and 3
| bEZ 7T Gygt | BEE T Gygt | BF® 777770 Gyo,t |ARESEVENTH DETRITION
COEFFICIENTS
97
FIFTH MODULE CONCATENATION : 98
~ 8% S|+ aB®5 Tt H_,_ azE 44 Tos t ||+ aZ@ 666 Tyt | 99
. -
d(;%z A 5 Gy 1|+ aZ@lLILL T, ¢ ||_,_ aZ® 22222 Tt H+ az® 33333 Tt ‘--st
1
u |_,_ aZ® T Tyt | U’
~ 85 5[+ aB®5 Tt H+ aZ= 44 Ty t H+ aZ® 666 Tt ’ 100
dGy !
ot - %o 5Gyg 1f+ aZ@lilll T, ¢ H_,_ aR® 22222 T ||+ ax® 33333 T, t |.’.ng
| Y]
u |+ a2 1Tl Tyt | X,
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o a3 5|+ a%*° Tt ||+ agy® **h Tos,t ||+ af® 000 Tggt | () 101
dG; [ e 11111 22222 33333 n
TO: ag ° G 11+ a5 Tua.t ||+ ajg” Ti7.t H+ 855" Tout | 14Gyo
L] ]
u |+ aZ@ TTIT Tt l N,
Where|+ FE 5 Tyt ‘ |+ £25 Tyt ‘ |+ £L5 T,gt ‘arefirst augmentation coefficients for « 102
nd(+ & o5, b ||+ & A Tos,t ||+ & “ T,s,t | are secondaugmentation coefficien
And|+ aZ® 4% Tyt 2244 Tyt e dh Tt d tat ff
+ & 00 Taat ||+ & o0 Tas,t ||+ & 20 Tas,t |arethird augmentation coefficient for
52 008 Tyt 32 000 Tyt 52 008 Tyt third tat fficient f
|+ ag®litll Tt ||+ age il 1,0t H+ ag@liill Tt ‘ are fourth augmentation
coefficients for category 1,2, and 3
[+ a®22222 "y, 0| |+ 6222222 "y, 0 ||+ ¢§®22222 "y, 0 |are fifth augmentation
coefficients for category 1,2,and 3
[+ 533333 vy 0 |+ 232333 7y, 0 ||+ 6533333 "y, 0 | are sixth augmentation
coefficients for category 1,2, 3
103
,Q'\f ~ (Ig% 5‘ (Igéee5 "Qlyb H (Igiee4,4 Q3,O HZ ugeeeGGG QS o) | i 104
8 jed ! 7. o~ 5
o = GBs ° Y GEeLLLll Qo || (E*22222 "Qy o HZ ugeae33333 "Qs,0 ‘f
1 = .
u | R 77,7717, "Qg, 0 ‘ U’
oy - agé 5| (Ig%eeS "Q,,0 || (jgeSee4,4 "Q,,0 HZ (Igeae666 “st-)’ o 105
9 3, ! 7 o~ 7
5 = G 5% | ¢EELLLLL "Qo H (E®22222 "Qqy o ||Z (33333 "Q; 0 | Yo
I = 1
u | GE2TITT7 Qg0 ‘ U’
o ~ OB 5‘ =5 “QlaéH E=44 "Q,,0 ||Z Gz 666 “st-)’ i 106
0 ot ! 5. o 5
5= %o 57 | GRELLILL Qo || (B®22222 "Qy 0 HZ (B®33333 "Q, 0 |--¥o
1 = .
u ‘ B2 77777 Qg0 ‘ U’
I s ¢ 7. o . 3. ,‘ \ 3. “ . 107
0'mojz =5 Q0| [ &= Q0] [ @&*° Q0]

G QR OO "G GEOHRG "R ORI 01,2 GEQ3

| @@t QL0 @@ Qo R4 Q0 | d0i Qi QO G GO "R

| G®0%8 Q0| &2 "Qs0 || CHTOC "Qs,0 | GiQEUNO OB GO &GRS

| @il Qo ag=iiiit Qo] @@L Qo | are fourth detrition coefficients
for category 1,2, and 3

| G32 22222 "Qq,0 || 62222222 "Qq,0 || 63222222 "Qq,0 ‘are fifth detrition coefficients
for category 1,2, and 3

|z 65233333 "Q;3,0 Hz 655233333 Q3,0 ||z 655233333 "Q;,0 |are sixth detrition coefficients
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for category 1,2, and 3

SIXTH MODULE CONCATENATION 108
Q. . 109
o - @2 Qs

o G O+ GBPC N0 [+ GRS Y0 ||+ GBE4Y 0] 1

>

I "
||r+ GEELLLLLL vy H+ (e 222222 "y H+ (= 333333 "y 6 |G,
I Y]
repee 77,7077, vy ¢ .
u |+ agg® MOnonn ¥7,0 | U
Qs _ e ©7Q 110
D 3 2
[ad dg% 6 ‘+ dg%a?ﬁ "}431‘0 H+ (I%w 555 "\fgvb H+ (I%a? 444, "\f51c‘) | 'l
14 ’l
I|rF GEELLLLLl vy H+ (E® 222222 "y, ¢ H+ (E®333333 "y o |G,
I Y]
repee 77,7,7,7,7, "y ¢ .
u |+ u%w \£7,0 | U
QQ, G ©7Q 111
vm 4 3
e 2 o hY 4 o 1 4 444 o hY >
T I R D N | KR el | L i 1 I
I X
I|rF GEELLLLLL "y H+ (@ 222222 "y, H+ GE® 333333 "y o [q,
I Y]
repee 77,7077, "y ¢ .
u |+ a5~ %7,0 | Vs

[+ GBZ° "%.,0 [+ B2° "¥,0 ||+ ¢HEC Y50 | QMo ¢hG Gave: ooy @i ¢ 112

[+ GHZ555 Yo,0 ||+ GHTO® Yo,0 ||+ GBT5° "¥e,0 |61 QI Qi Q00 @ G e (E QUG

[+ GEE 4% Yo,0 ||+ GEEAAY Yoo |+ GBEAY Y, 0| GQEMN0 G G aiBet it QiR

|+ O e 7o ||+ @ tttill oy, o ||+ ¢z ttiill oty o | - are fourth augmentation
coefficients

|+ df%eez,z,z,z,z,z Yy, 0 |,|+ dﬁeez,z,z,z,z,z Y, 0 |,|+ df%aez,z,z,z,z,z "\{7,()| - fifth augmentation
coefficients

|+ G2 333333 vy o H+ G2 333333 7y o H+ CF® 333333 vy o | sixth augmentation
coefficients

|_,_ GEE TN Y, 6 H_,_ CEE T Ty 0 H_,_ CRETITIIL "y, |ARE SVENTH
AUGMENTATION COEFFICIENTS

113
o ~ (IS% 6‘ (IS%GEG "Qs,0 ||z (Igéees,s,s "Q,,0 HZ G 444, "97,0| |:| 114
%: Gy © ¥ E‘: (eIl Qo H (B®222222 "Qy 6 HZ (52®333333 "Q, o |\£2
u |Z CEE 7T Qg 0 ‘ N,
o o @ @ 90 B ab | @ 98] o 1
3 if Iyt

_ 7 6w =~ = = o
—= "2 111111 "¢ 22222222 Q. ¢ "22333333 Q. (
O ws ° Y, M Qo ‘ ‘ CR®22222. Qo,0 HZ (5=®33333, Q4,0 ||’| ¥
e 777,777 Q. ¢ g
u Z (*%& vvvvvv ngo U
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e 6 Teeb Ny o C2®555 Q. ¢ Cmeddd, Q. ¢ >
o ~ o OE ‘ o QS’OHZ 0g5% > leOHZ ogg™ Q7,0| I 116
! ,\£4 7, 6 v I 5 o~ 7 w \ 7 o e
5 - G 5% |‘| GE®LLLLLL Qo H (EB@222222 "Qy 6 HZ (52333333 "Q, 0 | Ya
I ]
u ‘Z Cge T -ngc‘)| 7

| @®8®° Q0] &= Q0. &*° Q0| oo g doxded @i dwx 117

| =% g0l &= Quo|| §T5%° Q0| G GEEQOm aer GO

| agEeet QL0 @@ QLo gt g0 | doochoam aes Qs

| a2l "Qo || @Il "Qo || GEELLLLLL "Qo | are fourth detrition
coefficients for category 1, 2, and 3

| 222222 "Qg.0 || GR®222222 "Qy,0 || GP222222 "Qy,0 | are fifth detrition
coefficients for category 1, 2, and 3

|Z (= 333338 "Q,,0 HZ bg® 333333 "Q;,0 ||Z C® 333333 "Q,0 | are sixth detrition
coefficients for category 1, 2, and 3

|Z &g%ee7,7,7,7,7,7 "Qg, 0 |Z (Igzee7,7,7,7,7,7 "Qo, 0 |Z (IS%ae7,7,7,7,7,7 "Qy, 0 |ARE SEVENTH
DETRITION COEFFICIENTS

118
SEVENTH MODULE CONCATENATION: 119
QQe _ 120
0
G ' Qy
6B T BT %0+ BT Y0+ (G 0| +| BT ¥,0Q +
- (@ %] (@ wel

121
%: &7 Qs o "" 6= "\57:(‘)| + “Iﬁaﬂ "Y4:b| + |(3(291387 "\fl,b"" 122
‘ Sl "\{7,(‘)| + | >’ "\fs,()‘ +| B>’ "¥3’0‘+ | >’ "\fgy(‘)| Q
Qs _ 123
@
Qg 1 'Qy 124

i e[ @ po] + [B7 o]+ [BF wor [P @ wolr s
* * "

¥ 126

WWW.ijsrp.org

17



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012 18
ISSN 2250-3153

Qo 7Y &7 | &2 Q.o | B Q0| [ Q0

| &= Qu.o| &7 o 0] | &7 Q0|

| g=7 Qs 0| Y

o= Gy % 127
& 7| @EET Q0| [ @E2T Q.o | B®T Q0|

| &= Qu.0| | &7 Q0| | & Q0]

| &= Qs 0| %

Where we suppose

(A) &Ql,d%l,d%wl,dbl,dﬁl,a%wl>0,
O 13,1415

(B) The functions ¢!, &> are positive continuous increasing and bounded.
Definition of (9 *, (iQ*:

@B (Ya 0 (Mt (813)W
@ (QY (it (@' (813)P

©) (o] “¥O Hb d%eel Y4,0 = (N9 !
6@5, G 100 = (g !

Definition of ( 815 ), (615 )Y :

Wherel( 013)M,(63)M, (3L, (ix? |are positive constants

and |['(x 13,14,15

They satisfy Lipschitz condition:
N go . o ~ " g2 (013 )¢
(G "Y5.0 (6" "Yaol (@)Y, "HIQPw)To

(6B "CP6 (GEF* QY| < (Qs)@W[I'0 "OffQ(81s)Me

With the Lipschitz condition, we place a restriction on the behavior of functions (¢F* "Y¥5,0 and(¢F* "Ys,0
. "Y2,0 and "Y,,0 are points belonging to the interval (Qz )™, (0 13)™ . Itis to be noted that (¢2F* “Y,,0

is uniformly continuous. In the eventuality of the fact, that if (0 15 ) = 1 then the function (¢&F* “Ys,0 ,the
first augmentation coefficientattributable to terrestrial organisms, would be absolutely continuous.

Definition of (0 153)®,(Qs )™ :
(D) (0413)D,('Qg )W, are positive constants

(N (G !

(013)D "(013)®

Definition of ( 0y5 ), ( 015)® :
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(E)

There exists two constants ( 03 )™ and (0,5 )™ which together with
(013)D,(Q3)D,(613)PcE'Q(6,3)P and the constants

(d)d ! !(dﬁ ! '((:ﬁ . !((:ﬁ . :(hd ! ’ (‘ld ! ,"Q: 13,14,151

satisfy the inequalities

1

W[(d}dl + (L + (03)P+ (03)P(Q) V<1

1

7(1)[ (! + ((jﬁl + (013)D+ (03)D (Q)WV]<1

(013)
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¥ _
o

Qs T @B T[T Q.o| [ @B Q.0 | & Q0]
1687 Qs .0| | @& Q.o [ &7 Q0|

) Yy

+ (827 "¥,,0 = First augmentation factor

1) G2, B2, B, (2, B2, &2 >0 0161718

(F) (2) The functions B2 , &> are positive continuous increasing and bounded.

Definition of (frd 2, (iQ 2 :
&2 Y0 (W2 By
W2 (Q.0) (192 (@2 (65)?
G) () @ryor B2 Y0 = (N2
Q-0 G52 Q0 = (ig2

Definition of (815 )@, (646)? :

Where|( 016)@,(616)2,(N3 2, (i9?2 ‘are positive constants and ['Cx 16,17,18

They satisfy Lipschitz condition:

(G2 "¥2.0 (&2 Y01 (Q)?IY, "YE|Qdw)®e

(G2 Qe %0 (G2 "Qo,01<(Q)@|"Q  "Q F|Q(01)%0

With the Lipschitz condition, we place a restriction on the behavior of functions (¢f? "Y,0

128

129

130

131

132

134

135

136

137

138

139

140

141

142

143

144

145

146

and(¢F? "Y,,0 . "¥2,0 And "Y,,0 are points belonging to the interval ( Qg )@, (0 15)? . ltis
to be noted that (G2 "Y;,0 is uniformly continuous. In the eventuality of the fact, that if (0 5 )® =
1 then the function (¢&f? "Y,,0 , the SECOND augmentation coefficient would be absolutely

continuous.
Definition of (0 16)®,( Qe )™ :
(H) (4) (016)@,(Qg )@, are positive constants

(6 2 (6 2
(016)3 "(016)3

Definition of ( Oy5 )@, (015)®@ :

There exists two constants ( 03 )(® and ( 046 )(® which together
with (016 )@, ( Qg )@, (016) P2 Q( 615 )@ and the constants

(2, (6F 2. (2. (6F2%. (M %, (g% 'x 161718,

satisfy the inequalities

147

148

149
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1
(016)@

Gl (@2 + (G2 + (816)@+ (016)@ (Q)P]< 1

[(6Q2 + (G2 + (036)P+ (036)?(Q)P]<1

Where we suppose
) G) @, B3, >, &, &3, G >0, T&r202122
The functions (%2 , ¢&> are positive continuous increasing and bounded.
Definition of (79 2, (iQ 3:
@ (¥,0 (M°  (082)®
@B (30 (9% (FP  (06x)?
(o] “¥O Ho (*%983 ¥1,0 = (N4 3
005 B= Q0 = (17
Definition of ( 8,0 )®, (6,0 )® :
Wherel( 020)®,(62)®, (3 2, (i3 |are positive constants and
They satisfy Lipschitz condition:
(G E0 (G %0l (Q)OIY Q=)
(G Q550 (G8° "Qs,01< (R)PII'Gs "QsTlQ (202

With the Lipschitz condition, we place a restriction on the behavior of functions (G "¥%,0

and(¢&F® "Y,,0 . "¥E,0 And "Y;,0 are points belonging to the interval  ("Qy)®, (0 )@ . ltis
to be noted that (¢ "Y¥;,0 is uniformly continuous. In the eventuality of the fact, that if (0 50 )® =

1 then the function (¢BF* "Y¥;,0 , the THIRD augmentation coefficient, would be absolutely
continuous.

Definition of (0 )@, (" Q)@ :

) (6) (020)®,(7Qy)®, are positive constants
(6% 3 (6

(020)3 "(020)B3

There exists two constants There exists two constants ( 0,0 ) and ( 0,9 )® which together with
(020)3,(7Q0)®,(620)PEQ( 6,0 )@ and the constants

((bﬂ 3 1(6‘% 3 !(@ 3 ,((Iﬁ 3 v(r‘]a 3 ’ (‘ld 3 1"§2: 20:21:221

satisfy the inequalities

Tl (@7 + (2 + (820)@+ (50)@ ()P < 1
Tl (% + (G2 + (820)+ (020)@ (o))< 1

Where we suppose
@t 6B, B, M, E, B >0 (0242526

(L) (7) The functions ¢£®*, &> are positive continuous increasing and bounded.

150

151

152

153

154
155

156

157
158

159

160

161

162
163
164
165
166
167
168

169
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Definition of (9 #, (i9 4:

@™ (¥%,0 (M*  (024)®

B Q0 (gt (6F* (024)9

M) (8) dQ-you @B™ "¥%,0 = (g *
0@ 0w B> "Q; 0 = (ig*

Definition of ( 8,4 )®*, (64 )™ :

Where‘( 000 ), (64)P, (N3 %, (ig* ‘are positive constants and |'GE 24,25,26

They satisfy Lipschitz condition:

(G .0 (B %0l (Q)OIY% “¥EQ(d20®e

(G "Q, 20 (6B "Q; ,01< (Q)¥|Q "Q FQda)@e

With the Lipschitz condition, we place a restriction on the behavior of functions (¢f* "¥£,0

170

171

172

and(¢&* "Ys,0 . "¥E,0 And "Ys,0 are points belonging to the interval  ("Q, ), (05, )@ . ltis
to be noted that (¢&** "¥s,0 is uniformly continuous. In the eventuality of the fact, that if (0,4 )*® =
4 then the function (& “¥s,0 , the FOURTH augmentation coefficientWOULD be absolutely

continuous.

Definition of (0 54 )™®,( Q)@ :
(0,4)176Y°™ (°Q, ), are positive constants

(g * (G4
(024)®) 7 (024)@

Definition of ( 0,4 )@, ( 054 )@ :

(P) (9) There exists two constants ( Uy, ) and ( 0,4 )* which together with

(024)P,07Q0 )@, (824) D EQ( 6,4 ) and the constants

(G 4, (GF 4 (cn* (6%, ("t (94, 24,2526,

satisfy the inequalities
1 v . . . 7
@l (G + (GF* + (820)D+ (5)® (Q) W] < 1

Toml @+ (@ + (60D + (009 (Qu)D]< 1

(024)

Where we suppose

G %, GBS, (B, n®, E°, (&8> >0, "(x 282930

(R) (10) The functions GEZ , &> are positive continuous increasing and bounded.

Definition of (g °, (i9 %:

@B (%0 (M° (628)®

173

174

175

176

177
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W@ Q.0 (lg° (F° (85)®

(S) (11) 6@ yo, GBH™ "¥o,0 = (g °
dQ 0w 6B "Q,0 = (ig°

Definition of ( 8,5 ), (6,5 )® :

Wherel( 0,8 )®), (6,8)5) (M %, (i9° |are positive constants and ['Gx 28,29,30

They satisfy Lipschitz condition:

(G "¥.0 (G "¥%.01 (Qa)®Y% "ElQ(P2)®0
(G "Q, 20 (GBF® "Q, ,01<(Qs)®|'Q "Q FQd)®0

With the Lipschitz condition, we place a restriction on the behavior of functions (¢&f® "¥g,0
and(¢&EF® "Y,,0 . "¥E,0 and "¥g,0 are points belonging to the interval  ("Qg ), (0,5 )® . ltis
to be noted that (G&*® "¥o,0 is uniformly continuous. In the eventuality of the fact, that if (0 ,5 ) =
5 then the function (GF® “¥,,0 , theFIFTH augmentation coefficientattributable would be
absolutely continuous.

Definition of (0 25 )®,( Qg )® :
(0,5)®,(Qg)®, are positive constants

(N (6 °
(028)3) "(028)) <1

Definition of ( O, )®,( 045 )® :

There exists two constants ( U,g )¢ and ( 0, )® which together with
(028)3),(Qg)®,(8,8)DEQ( 6,5 )™ and the constants
(6 °,(cFF°, (g, (afF°, (g >, (19 °, % 28,29,30, satisfy the inequalities

Tl (% + (G5 + (828)9+ (5)® ()P < 1

— L[ (G5 + (G5 + (028)P+ (026)® (Qg)P]< 1

(02g)®

Where we suppose

g, B, BH, iy ®, B, @E® >0 'Jor 323334

(12) The functions GE® , (&> are positive continuous increasing and bounded.
Definition of (9 ©, (i ©:
B (%0 (M° (62)®

W (.09  (19° (B® (65)®

(13) 8@ yop B "¥%,0 = (M3 °
Q- ww 6B Qs ,0 = (ig°
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182

183
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185
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Definition of ( 63, )(®, (63, )® :

Where‘( 032)®,(65,)®, (g 8, (i9° ‘are positive constants and ['x 32,33,34

They satisfy Lipschitz condition: 186

(GBF® "¥.0 (G %0l ()OI "glQ®=)®
(GEF® "Qs %0 (GEF° Qs 01<(Q)@ Qs Qs FQ(0)

With the Lipschitz condition, we place a restriction on the behavior of functions (¢f® "¥§,0 187
and(¢&F® "¥s,0 . 5,0 and "¥5,0 are points belonging to the interval ("Q,)®,(04,)® . Itis

to be noted that (G "¥3,0 is uniformly continuous. In the eventuality of the fact, that if (0 5, )(® =

6 then the function (G "¥3,0 , the SIXTH augmentation coefficientwould be absolutely

continuous.

Definition of (03, )®,(Q,)® : 188
(03,)®,(7Q,)®, are positive constants

(6 (6
(032)® "(032)®)

Definition of ( 0z, )(®,( 04, )® : 189

There exists two constants ( 0z, )(® and ( 03, )(® which together with
(03,)0,(7Q,)® (63,) O Q(63,)® and the constants

(6‘)& 6 1((:‘% 6 !(@ 6 !(aﬁ 6 v(r‘]a 6 ’ (‘ld 6 7"§2: 321331341

satisfy the inequalities
1 . . i ) ]
ol @+ (@0 + (83) @+ (02)@ Q)< 1

Gyl (@ + (GO + (83) @+ (02)® (Q,)0)< 1

Where we suppose 190
(V) ~d)Q ! 1 d% ! ’ (;:%@7 1 (Ib ! 1 (Ig ! ’ (1%327 > 01 191
Q= 36,37,38

(W) The functions (%7 , G&*’ are positive continuous increasing and bounded.
Definition of (79 7, (i " :

@ (%9 (M’ (83)"

@ (Q9 (i’ (F7  (65)"
192
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) G@yon BT %0 = (M’
6@-5, GEF Qp 0 = (i

Definition of (835 )", ( 635 )7 :

Where‘( 036 ), (636),(NQ 7, (g7 ‘are positive constants

and |"Cx 36,37,38

They satisfy Lipschitz condition:

(G "0 (G "¥%.01 (Q)D "glQ®=)"s

(G Qo 20 (6B "Qo, Yo 1< (@)D Q "Qy FQ (V)00

With the Lipschitz condition, we place a restriction on the behavior of functions (¢’ "¥&,0

and(¢EF" "¥,,0 . 8,0 and "¥,,0 are points belonging to the interval ( Qg )™, (0 4)" .

It is to be noted that (G5’ “¥,,0 is uniformly continuous. In the eventuality of the fact, that if

(0 36)") = 7 then the function (¢ "¥,,0 , the first augmentation coefficientattributable to
terrestrial organisms, would be absolutely continuous.

Definition of (0 35 )™, ( Qe )™ :

(Y) (036)?,("Qe )™, are positive constants

(69 (S 7
(036)M "(D36)7

Definition of ( Osg )™, ( 04 )7 :

(2) There exists two constants ( Ugs )(") and ( 03¢ ) which together with
(036)7,(7Q6 )M, (636) EQ( 636 )" and the constants

(6 7, (6F7 (7 (BT .(pa7, (97, 363738,

satisfy the inequalities
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1 7 7
mudﬁ? + (GG 7+ (036) 7+ (036) " (Qe) <1

1 f i x -~
Goyml @7 @7 (8) D+ (D5)P (Be) V< 1

Definition of "0 ,"%0 :

'Q)b 628 S'Qi)zg %o ,| lQ}O :“C%> Ol
MO (D5)O002)% [0 ="¥> 0

Definition of "0 ,"%0 :

o~ 3 5 6.5 6
Q)O Uzo QYa2

o | @0 ="@> 0

N (D) OGP

197

198

199

Definition of "0 ,"%0 :

- \ 5 70 7
@0 Ugg Q736

o[G0 =0

MO (D) MG [0 = "§>0

Proof: Consider operator " (O defined on the space of sextuples of continuous functions
@ "%a. © g, which satisfy

R0 =&, "0 =", @ (03)P "8 (013)P,

0 Qo G (D) Wi

0 6o "§ (Dy)Weou)

By

200

201
202
203

204
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Qs 0 =G5+ wob (Gas) Q4 13 (68%) ' + 2Tt Yais s Qaig Qg
@, 0 = "@4+>v06 (614) ' Qs 1 13 (6§ ' + (AT Yol iz Qi Qs 205

Qs 0 = "Gs +Wob (Gds) * Q4 13 (6F8) ' + (GBBF' Yo i3 i13 "Qsigz D yg 206

Yoo =Y+ ) ()t Ya i1 (6B) ' (CBF! Ol g Yaiiz s 207
Yoo =Y+ ) (6a)tYs {13 (61 (bEFT Oilgs i1z Yaiiz oy 208
Yo 0 ="+ ) (Qs)tYa i 13 (G) 1 (CEF! Ols g "Ysiiz i 209

Where { ;3 isthe integrand that is integrated over an interval 0,0
210

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

Definition of "@Q,0 ,"%0 :

7

Q0 Osg QU3 70 [ @0 =d> 0

MO (Das) V@R

Consider operator ' () defined on the space of sextuples of continuous functions @, "%, © A, which satisfy

Q0 =@, "0 =", d (0x)7 G (056),

0 @0 G (D)7

0 %0 "B (0g)Nctda) 0

By

Qs 0 = Qs + ,Vob (636) " "Q7 1 36 (68) " + (BT’ iz iz Qoize s
C§7 0 ="Q+

,VOO (Gx7) " "Qe i 36 (68) "+ (BT Wiz iz Qi Qg

@ 0 =Gy

)VOO (6¥g) " "Q7 1 36 (68) " + (6BF" Y ia s Qgize e

"fG +>v00 (J\}%G) ! "¥7 i 36 ((Igé) ! (dféng “Oi 36 vi 36 "\£6 i 36 Qi 36

¥ 0

”?7 +>v06 ((:%7) ! "¥6 i 36 ((I%) ! ((*%327 “Oi 36 vi 36 "\£7 i 36 Qi 36

%0
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0=+ ) )
o (Cag) 7% 1 36 (@%)7  (CBFT Ol das Yol

Where i 55 is the integrand that is integrated over an interval 0,0

Q36
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Consider operator ' @ defined on the space of sextuples of continuous functions '@, "%, © .
which satisfy

R0 =@, 0 =8, d, (06)P % (046)?,
0 @0 G (D)@0le)®o

0 "0 "G (Qup)@le)®
By

Bs 6 = G+ .o (Ge) 2°Q i 16 (C8) 2 + GB]F> Yo i16 16 "Qiie g
@ 6 =@+, 5 Q) 2Qs i a6 (6F) 2+ (&FBF? Yriw i1 Qi O
Bs 6 = g+ .o () > Q i 16 (&%) 2 + (RF* Y i1 s Qi Do
Yo o = B+ o (G6) 2 Yy i 16 (G) *  (GRR¥? Oie i1e Yol Qe
Yo=Yt (@)%Y 16 (&%) 2 (GFF? Oige e "Yriz s

Ye 0 =Yy "‘wob (Qs) Y7 16 (6f5) 2 (CRY? Ol ie Yol Qe

Where { 15 is the integrand that is integrated over an interval 0,0

Consider operator ' (3 defined on the space of sextuples of continuous functions '@, "¥a, © s,
which satisfy

@0 =@, %0 =8, (50)@ 8 (02)@,

0 Qo @ (Oy)@ctz)®

0 %o B (D) @500

By

B0 =Wt g (@0)° QUi (@R +EF? Yin fo Qizn 9y
G o=@y (@) Qi (B H(CEF® Yl Mo QUin Qo

'@, 0 =G, "'Wob (6%2) Q1 { 20 (68) % + (6BF° Y iz 20 Qrizn Do

"\fO 0 "\30 +>vob ((I%O) 3 "\{1 i 20 ((I.S%) 3 (&%3&3 “Oi 20 1i 20 "\{O i 20 o} 20

Y0 =" "',voé (61) * Yo i 20 (68) % (65iF% Ol i Yizn 9o
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Y, 0 ="% +,v00 ((I%z) R TR P ((IS%) 3 (@?3 Ol Jizg Yola Qoo
Where i 5, is the integrand that is integrated over an interval 0,0

Consider operator ' (4) defined on the space of sextuples of continuous functions '@, "5, © A,
which satisfy

Q0 =G, "0 =", (02)® G (024)9,

0 @O G (Do) @sPe 0

0 "%o MG (Da)@@da)®

By

G o= Gyt g () Qs iae ()BT Vo ias M2 Quia Do
Go 0 = Wt o (63) " Quios (B4 +(CEF* Yo iow ios Qsiag Do

Qs 0 = "Gp +”0c‘> (Gre) * Qs i 24 (685) * + (GBT* Yo loa ios "Qgiog Dog

Y 0 =Y "'wob (Q4) * ¥ 1 24 (6% 4 (OFHF* Ol g Yalon Gy
Y5 0 =% +,~Ob (Gs) * "Ya i 24 (G$2) *  ($2F* Ol p iy Yoioa Qo
Yo 0 =% +,~Ob (G6) * Y5 1 24 (G83) *  (G82F* Ol oz iy Yoioa Qo

Where { 5, isthe integrand that is integrated over an interval 0,0

Consider operator ' (9 defined on the space of sextuples of continuous functions '@, %5, © A,
which satisfy

Q0 =@, "0 =8, @ (0)® " (029)®,

0 @O W (B) O

0 o B (D)8

By

Gp 0 = T+ .y (6%)° Qo i 2 (G3) ° + GBF° Yolos s Qgiog Uy
Go 6 = T+, (Ghe) ®Qs i 25 (68) ° + (G%F° Yo log f2s "Qoiog o

@ 0 = "G +)v00 (630) ° Qo i 28 (68) ° + (CBF° Yo ios iog Qoiozg o

"¥8 0 ")98 +>vob (&%8) ° "\{9 i 28 ((Igé) > (&%735 “Oi 28 vi 28 "¥8 i 28 Q 28

Yo 0 =Y "'Woé (Gde) ® Yo i 28 (6$3) °  (GFBF> Olzg izg "Yoiog U og
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Y 0 = "% +,Vob (Gao) ® Yo i 28 (6$)°  (GRF® Ol ig Yoioe Qo

Where i ,g isthe integrand that is integrated over an interval 0,0

Consider operator ' (® defined on the space of sextuples of continuous functions '@, "%, © 5.
which satisfy

Q0 =G %0 =8 G (5)0 8 (B:)O,
0 Qo @ (Oyp)@ct)®

0 "o Mg (Dgp)©@@be)®

By

o=@t (@) Qi R HET Nin dn Qi Ui
o= Gy (@) Qis () (EF Nin i Qip Ui

'@, 0 =4, +”0c‘> (634) ®° Qs i 32 (G ° +(BF® i g QUizpz 9a

Y0 =" +,vob (G) © "% 1 2 (6$) ¢ (6BF® Oig iz Hizxp Qi

Y 0 =" +,~Ob (G3) "% 1 2 (68B)®  (GHBF® Oig iz Hixp Qi

Y0 =", "',VOO (6%4) ® Y% i 5 (&ﬁ) ® (Jﬁfﬁ Oig iz Maizp QG
Where { 3, isthe integrand that is integrated over an interval 0,0

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

Definition of "@,0 ,"%0 :

o~ 3 5 T oo 7
@0 Usg QYss

o | @0 ="@> 0

WO (Do)

Proof:

Consider operator ' (M defined on the space of sextuples of continuous functions '@, %A, © A,
which satisfy

Q0 ="@, "0 =8, '@ (0s)" " (036)7,
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0 @0 G (D)0

0 Yo "B (g6 )Pt 030)70

By

@ o =G+
,VOO (636) " Q7 1 36 (68) " + (BT’ iz iz Qeiaze Do

@ o =+
,vob (6y7) " "Q6 | 36 (&) " +(BF" Y ig s Qize Dae

Qg 0 = "Gy +

,Vob (63g) " "Q7 i 36 (68) " + (CBF" Y iz igs Gia g

"Ei’e 0 ="%+
WOO (Gyg) " ¥ 1 36 (G82) " (QBF" Oz g Yoig e

¥7 0 ="%+
)VOO (Ga7) " "o | 36 (G8) 7  (BF" Oiszp iz Wiz 9

N0 =g

)vob ((@8) ! "¥7 i 36 (a‘%) ! (@?7 “Oi 36 1i 36 UXB i 36 qQ 36

Where { 3¢ is the integrand that is integrated over an interval 0,0

Analogous inequalities hold also for "Q; ,"Q,, %5, %1, %>
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(a) The operator ' 9 maps the space of functions satisfying GLOBAL EQUATIONS into itself
.Indeed it is obvious that

Qo G, +Wob (Ga) Qo+ (Do) W22y, =

o N4 e (@24) * (92)® 15,4 ) Do
1+ (Gya) 0@5+WQZ4 1

From which it follows that

(524)@+ s

“ R o i~ (D ag ) (B (Cpa) 4 > - o % >
Qs 0 G, QP20 m (024)® + G5 Q 5 + (0 )@

"@, is as defined in the statement of theorem 1

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

o~ s w o . . PSRNCY ,
Qs 0 Gt (Crg)® "ot (Dy) @02 28 G 5 =

vy B oA (628) ° (028) {5 55)®o
1+ (Gs) 0@9+WQ 2 1

From which it follows that

(528)3)+ g

" . o~ (D an)(B)s (Cpg) °® > - ¥
Qs 0 G QP20 (U;W (025)® + "Gy Q o + (0)®

"@, is as defined in the statement of theorem 1

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

o . o . . o~ D a0 )6 :
Q 0 @2"'”00 (Gap) & "Gat(03)OG )2 (g, =

vy B (632) © (032)® \{53,)®)0
1+ ((*%2) 0 @3 + (032 )(6) Q 8 1

From which it follows that

(532)©)+ gy

N R o i~ (D an ) (6)s (Cg2) © > “ o % >
Q0 @ Q)0 (U;W (052)®+ "G Q 3 + (032)®

"@, is as defined in the statement of theorem1
Analogous inequalities hold also for "Qs ,"Qg, ¥4, %5, ¥6

e operator ) mapst € space o unctions satis Ing ,00, Into 1tself .Indeed 1t Is
d) Th Y h f functi isfying 37,35,36 into itself .Indeed it i
obvious that

o . . 0 , o . 5 o~ D M B
Qs O @6*'“00 (Gyg) 7 "G+ (g )P g5 =

1+ (Gxg) 7 0°Q, + (636) 7 (036)" goas) Do q

(036)7
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280
From which it follows that
“ (7) ¢ (¢n6) 7 . (536)(7)+'@7 -
Qo G rlm T o (G)DsgG e F T+ (G)?
"@, is as defined in the statement of theorem 7
o 1 7 l
It is now sufficient to take Ew@ % < 1 and to choose 281
(013)D) 7(043)®
(013)® 2Q(045)D large to have
282
(013)D+d) 283
syl ~ N S =
G (D)t + (h)W+ga b (B13)®
(513)M+ 284
4 1 it 2 D ; A
% (013) P +"8 Q ? +(033)P  (Qp)W®
In order that the operator * () transforms the space of sextuples of functions "@, “¥satisfying 285
GLOBAL EQUATIONS into itself
The operator * () is a contraction with respect to the metric 286
yQ nol ,qu , “02 ,"Y2 —
i on{a G Qzl o Q)Z o Q! ® & G "_\61 ) "562 o 'Q @)t o
0 oNA 4+ oNA 4+
Indeed if we denote 287

Definition of "Q"Y:
“O"Y - ! (1)(.‘0"\)

It results

9 @ Xas) ! g QR 0w tingieting e
6B Q) Qh e (P gt Ty

(BFL Yrin QF Q2 Q0 tingle) iy

"QGICRTY Vi i (GBFT Y i | QO Tedie ey

Where i 13 represents integrand that is integrated over the interval 0,0

From the hypotheses it follows
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ol 02 Q(bs)to
1 o o « 5 7 , o o o, o
(Gz) 1 + (6§3) 1 + (013) 1 +(013) 1 (Qe) t Q "O',"YL; 0% ,"Y?

(013) 1

And analogous inequalities for "QLE'Q"Y, Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (6Gi2F ! 2'Q(¢EF ! depending also on dcan 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

(Oy3) 13013 10 GRQ(0,5) L0139 * O respectively of 1, .

If instead of proving the existence of the solution on 51 ., we have to prove it only on a compact then
it suffices to consider that (6B ¢EQ(GE ,"x 13,14,15 depend only on Y, and respectively on
"FoE'QEE0EE O and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any 0 where '@, 0 = 0CEQ"™ %0 =0

From 19 to 24 it results

‘6 GO OBt (B Yasis M1z O gs 0

"o  "8Q @30 >0 foro>0

Definition of (015) * |, GQ (043) * 5

Remark 3: if "Q; is bounded, the same property have also "Q, G£'Q"Qs . indeed if

Q< (03) L it follows% (013) * | (G33) * "Qq and by integrating

Qe (Dga) b ="+ 2(a) T (Dga) * L/ (GFR) 1

In the same way , one can obtain

Qs (Dga) b =T+ 2(Gs) P (Dga) b/ (6R)

If 'Q, €1 "Qs is bounded, the same property follows for "Q; , "Qs and "Q5 , "Q, respectively.

Remark 4: If "Q; "Qbounded, from below, the same property holds for "Q, ¢£'Q"Qs . The proof is
analogous with the preceding one. An analogous property is true if "Q, is bounded from below.

Remark 5: If "Y; is bounded from below and &@ ¢ 1, ((GEF (700 ,0)) = (6f7) * then"Y, © Hb.

1

Definition of & GEQ- :

Indeed let & be so that for 6 > &
(@) b (&8 (00,0 < -1,"Y5(0) > & !
Then % (a)t & 1 -1"Yswhich leads to

o 1 s 1 . . .
vy, w8 g -0 4 P10 |fwe take O such that 'Q R0 = % it results
-1

v ()t 6 1
Ya 7“2

unbounded. The same property holds for "Ys if 6@ o 1 (CREFL 00,0 = (aff) *

, 0= €05 By taking now -; sufficiently small one sees that "Y; is
-1

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

WWW.ijsrp.org

288

289

290

291

292

293

294

295

37



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

wy 2 Ty 2
It is now sufficient to take & & < 1 and to choose
(016)@ "(016)@

(016 )@ @&Q( 016 )®@ large to have

(016)2)+d)
T

5 2 5 5 o .
Wd— (D)2 + (015)@+G Q

0. )2
(0 16) 2 (Us6)

(516)@+%,

Ty 2 ~ ., ~ ~
@ (015)@+ "8 Q B4 (05)@  (D4)@

(0 16) 2

In order that the operator ' (@ transforms the space of sextuples of functions "@, “¥satisfying

The operator ' (2 s a contraction with respect to the metric
Q QY Q%Y =

iéh{dd’xb"qll o} Q)Z o 'Q(016)26,('xdm"¥21 o "¥22 50 (016)2(:}
Q oA+ MR+

Indeed if we denote

Definition of 'Qs,Yo:  "Qo.Yo ="' ®('Qs,"Yo)

It results

e e S (B I el SRR N SE AR B J
lUCR) Q) QE QP T g i T 4

(@7 i QG R e ghe i

QT2 Y i1 (GRF2 Y e | Q0 gl e g g
Where { 15 represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

Qo * Q 2 Qb ‘0
Tz () 2+ (CR) 2 + (B1e) ? +
(0) 2( Q)2 Q2 "Q ', Yo ' "Q %, Y ?
And analogous inequalities for "QE'Q"Y, Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (6G52F 2 (2 Q(cf2¥? depending also on dcan 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

(Oy6) 2'B016) 20 GE'Q( 046) 2018 ? © respectively of 1., .

If instead of proving the existence of the solution on 51 ., we have to prove it only on a compact then
it suffices to consider that (G ¢EQ(GEf? ,"x 16,17,18 depend only on "Y; and respectively on
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Gy (GE'Qe€0€¢ 0) and hypothesis can replaced by a usual Lipschitz condition.
Remark 2: There does not exist any & where "Q, 6 = 0GEQ"% 0 = 0
From 19 to 24 it results
Qo @ 0@ @B Wi is G
%o  "BQ @0 >0 foro> 0
Definition of (046) * |, (D16) ? ,GEQ (D36) * ,:
Remark 3: if "Qg is bounded, the same property have also "Q; GE'Q Qg . indeed if

Qe < (D4g) 2 it foIIows% (016) > | (G§B) % "Q; and by integrating
Q (D) ? =@+ 2(07) % (D4e)? /(G) 2

In the same way , one can obtain

Qs (016) % ,="Tp+ 2(g) * (D16) ? ,/(CFR) 2

If "Q; €i "Qg is bounded, the same property follows for "Qg , "Qg and "Qg , "Q; respectively.

Remark 4: If "Qz "Qbounded, from below, the same property holds for "Q; GE'Q"Qg . The proof is
analogous with the preceding one. An analogous property is true if "Q@; is bounded from below.

Remark 5: If "Yy is bounded from below and &@ ¢ 1o, ((GEF2 ( "Qy 0 ,0)) = (G§£) 2 then
Y, O b

Definition of & 2 &Q-,:
Indeed let 0, be so that for 0 > &,
(A7) 2 (6B ('Qy 0,0 <-2,Y%(0)> a 2

Then % (7)) %2 & 2 -,"Y, which leads to

o 2 2 . R .
Y7 (2R B T R L “¥,Q 2% If we take O such that 'Q ~2° = % it results
-2

. 2 . 2
"Y7 (th7) 5 a
unbounded. The same property holds for "Yg if 6@ o b (CBF2 Qe 0,0 = (Gf3) 2

, 0= &% By taking now -, sufficiently small one sees that "Y; is
-2

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

. 3 5 3
It is now sufficient to take % & < 1 and to choose
(020)B) "(020)3

(0y0)® 6EQ( 0, ) large to have

(520)3+d)
(G 3 B

(020) 3 (00) 3 + (00)®+@Q (0y0)@
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(520)@+%,

"N 3 ~ \E) ~ ~
(% (020)@+ "¢ Q o +(050)®  (02)®

(0 20) 3

In order that the operator ' (3 transforms the space of sextuples of functions "@, " into itself

The operator! (3) is a contraction with respect to the metric
Q Qt, Y, Q2,2 =

fonfdc g o " 0 Q00 o adm g o Y o Q7Y
Q oA+ oA+

Indeed if we denote
Definition of "Q5,"¥s: Qs , ¥s =' @ Q3 , Y
It results

Qé Q)z }vob((;%) 3 Qi Qi 0 (020 31 20 g 020) 31 20 'y 00 +
’vob{(d’g%) 3 Q(l) Qg 0 (02031 200 (020 31 20 4
(GBF° Yl Qg Q) Qo gha)’in g
w2 1 ol . w2 o~ (050) 31 o0 0o0) 3i .
Q? |((A2%393 YE i g0 (03%393 Y2 i 50 | Q (020) ° 1 20 ¢f020) T 20 30 PN
Where i 5, represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

ol 0?2 Q (02030

T (@0) %+ (6%) %+ (820)  +

(020)°(Q)*Q Q@ ', "% ' QG 2, "% ?

And analogous inequalities for "QE Q™Y Taking into account the hypothesis the result follows
Remark 1: The fact that we supposed (¢55F 3 ¢E'Q(d33F 2 depending also on © 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

(0y0) 38020 ° 0 GEQ( 0,0) 3BV 20) ° 0 respectively of 51, .

If instead of proving the existence of the solution on 5 ., we have to prove it only on a compact then
it suffices to consider that (GEF* ¢&'Q(GEF® ,"= 20,21,22 depend only on Y, and respectively on
"Q; (GE'Qe€0€E 0) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any 0 where '@, 0 = 0 GEQ"%0 = 0

From 19 to 24 it results
"R,0 @Q ,,é’ (GF3 (B %1l f20 92 0
%o EQ @30 >0 foro>0

Definition of  (050) ® |, (020) % ,&Q (02)° -
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Remark 3: if "Qy is bounded, the same property have also "Q; (€' Q"Q, . indeed if

9%

Qo < (D) * itfollows ==+ (D) ° | (687) °"Qy and by integrating

Q (Dg0)® ="+ 2() % (D20) % /(633

In the same way , one can obtain

Qe (D20)° =G+ 2() % (D20)° /(d83)°

If 'Q; €1 "Q, is bounded, the same property follows for "Q, , "Q, and "Q, , "Q; respectively.

Remark 4: If "Q, "Qbounded, from below, the same property holds for "Q; ¢£'Q"Q, . The proof is
analogous with the preceding one. An analogous property is true if "Q, is bounded from below.

Remark 5: If "¥, is bounded from below and &@ ¢ ((GEF° "Q; 0,0 = (¢35) 3 then
% O Hb

Definition of & 3 Q-5
Indeed let O; be so that for 6 > &
(1) % (GB® Qs 0,0 <-5,"% (9> & 3

Then =2 (6;) 2 & 3 -3"¥; which leads to

. 3 . 3 R . .
vy,  @tlm 8 g 030 4 P30 If we take O such that'Q 30 = % it results
-3

. 3 . 3
Y M+ , 0= ch% By taking now -5 sufficiently small one sees that “Y¥; is

unbounded. The same property holds for "Y, if 6@ ;0 1,(GBF°S Q3 0,0 = (65) 2

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

vy 4 v\ 4
(g (@ ___ < 1 and to choose

It is now sufficient to take(524)<4) 600)@

(0,4 )® GE'Q( 0,4 )™ large to have

(024 )(4)+"C99
oy 4 . . -
@7 (5,04 + (B)@+@a h

(0 24) 4

(024)@

(824) D+

7\ 4 - - ~ ~
@ (0,4)@+ "8 Q R 4 (050)@ (0p0)®

(0 24) 4

In order that the operator ' (4 transforms the space of sextuples of functions "@,, "satisfying IN to
itself

The operator* (4 is a contraction with respect to the metric

Q Q% Y, Q%Y 2 =
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fonfdcgr o Q¢ o G20 adm g o Y o Q0w 'Yy
Q oA+ oA+

Indeed if we denote
Definition of "Q; , Y, : Q.Y = 90G L, Y)
It results
QR ()t G QE @ g a4
woé{(dgl) 4 Qi Qi Q(024) * 122 (D24) 124 4
GEF* "% iae Qi G QO Tada ia
- o - , - o , . " 4 ’ B " 4 ’ B
QG I(CEF* "Ys i 20 (GBFY ¥, | QP2 Tagla) "oy,
Where i 5, represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

Qg 2t
o (@) + (G8)* + (B20)
() (Q*Q @ ', "% ' g 27?2

And analogous inequalities for "QLE'Q"Y, Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (¢5F 4 ¢E'Q(cEF* depending also on & 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

(O04) 4020 “ 062 Q(0py) 4 IV 29) * 0 respectively of 51, .

If instead of proving the existence of the solution on 5 ., we have to prove it only on a compact then

it suffices to consider that (G ¢E'Q(CE™* ,"Cx 24,25,26 depend only on "Ys and respectively on
‘Q; (CE'QE€0EE O) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any & where '@, 0 = 0 GEQ"% 0 = 0

From GLOBAL EQUATIONS it results

Q0 d0 o (G s i o4 O 0

"o BQ @0 >0 foro>0

Definition of  (04) * |, (024) * ,GEQ (024)* -

Remark 3: if "Q, is bounded, the same property have also "Qg (€' Q Qg . indeed if
"Qu < (0,4) % it foIIows% (024)* | (688) *"Qs and by integrating

Qs (D2a) = s+ 2cds) * (D2a) L /(0F)
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In the same way , one can obtain
Qs (D24)* = "G+ 2(che) * (D20)* /()"
If 'G5 €1 "Qg is bounded, the same property follows for "Q, , "Qg and "Q, , "Qs respectively.

Remark 4: If "Q, "Q2bounded, from below, the same property holds for "Qs GE'Q"Qg . The proof is
analogous with the preceding one. An analogous property is true if "Qs is bounded from below.

Remark 5: If "Y, is bounded from below and 8@ ¢ (&P ( "Q; 0,0) = (¢52) * then
Y5 O b

Definition of & 4 GE'Q-,:
Indeed let ¢, be so that for 6 > ¢,
(@s)* (BF*(Q 0,0<-4"%(©O> a 4

Then'Qc%5 (Gys) 4 a % -,"¥s which leads to

4 g 4 ‘ ‘ .
vy, @41 Q-a® 4 040 |fwe take O such that Q "4 = % it results
4

v (dps) * & 4
Ys Sf

unbounded. The same property holds for "Yg if 6@ 0 1 (CRF* "Q; 0,0 = (653) ¢

, 0= &% By taking now -, sufficiently small one sees that “Ys is
-4

We now state a more precise theorem about the behaviors at infinity of the solutions ANALOGOUS
inequalities hold also for "Qq,"Qg, " ¥s, ¥, %o

(i ® (G5

(05)0 ,m< 1 and to choose

It is now sufficient to take

(0pg )™ GE'Q( 0,4 )® large to have

(028)®)+d)
—g

g 2 5 5 o .
(©g (D) ° + (0)5+ '@ Q

0sa ) ()
(0 28) 5 ( Uzg )

(028))+¥,

N N —
Lo 7 (026)®+ "8 Q 0

= 5 = 5
(©8) 5 + (0,8)® (02)®

In order that the operator ' (® transforms the space of sextuples of functions "@, "% into itself

The operator * (® is a contraction with respect to the metric
Q @t t, Q2,2 o=

i(')r‘]{c';(dxb"Qzl 0 Qf o) 'Q(Dzs>56,¢d1b"¥21 o "'\62 o) (028)50}
0 oNsa 4 May
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Indeed if we denote

Definition of "Q; , ™Y : Q. ='O QLY

It results

a1 a2 0, v a1 a2 v 0 5 o~ D 5 y—~

Qs Q }VO(QS)S Qs Qs Q (V28) ° i 23 ¢fU28) ” 1 28 ') 2 +
ER) ° G5 Gy QPm T Tm b T

(GHF® % im G5 G RO iy

Qs I(GHT® Yo ios  (GHRF® Yo 0o | QO T2 gin) imyg o
Where i ,g represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

Q) t g 2wt
1 o o «
o5 (Gee) ° + (4F8) ° + (820) ° +

(08) °(Q)® Q2 @ ', "% 5 @ 2,7 2

And analogous inequalities for "QE Q" Taking into account the hypothesis (35,35,36) the result
follows

Remark 1: The fact that we supposed (¢55F > ¢2'Q(6355F > depending also on & 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

(0y5) 5'C8028) ° 0 GE'Q( 0,g) 5 BV 28) ° O respectively of 5, .

If instead of proving the existence of the solution on 5, we have to prove it only on a compact then
it suffices to consider that (G ¢EQ(GE® ,"(x 28,29,30 depend only on "Y, and respectively on
"Q; (6E'Qe€0ée 0) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any 0 where '@, 0 = 0 GEQ"% 0 = 0

From GLOBAL EQUATIONS it results

‘6 GO OB (GBS Yoios ios G oo 0

%o ¥Q @i°0 >0 foro>0

Definition of (0 ,g) ° L, (Mag) 5 , GEQ (0 ) 5 5

Remark 3: if "Qg is bounded, the same property have also "Qg GE'Q"Q, . indeed if
"Qg < (D) % it follows% (028) ° , (68%) ° "Qq and by integrating

Qo (D28)° ,="Go+ 2(dhe) ° (028)° /(cH)°
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In the same way , one can obtain
Qo (D28)° ,="Go+2(cx) > (D2e)° ,/(CF)°
If 'Qg €1 "Q, is bounded, the same property follows for "Qg , "Q, and "Qg , "Qq respectively.

Remark 4: If "Qg "Qbounded, from below, the same property holds for "Qq GE'Q"Q, . The proof is
analogous with the preceding one. An analogous property is true if "Qg is bounded from below.

Remark 5: If "Y, is bounded from below and &@ ¢ (6B ( "Q; 0,0)) = (653) ° then
Y O b

Definition of & ° GEQ-5:

Indeed let &; be so that for 6 > &

(Ghe) > (B ('Q 0,0 <-5"% (9> & 3
Then % (Gye) ® & °  -5"¥yWhich leads to
5

v (Cpg) ® &
Yo 9_—

1 Q5% +"%Q 5% If we take O such that Q "s° = ; it results
5

“ 5 + 5
Yo (Gpg) - a
unbounded. The same property holds for "Y, if 6@ 0 1 (CRF°> "Q; 0,0 = (¢5) °

, 0= &0 By taking now -5 sufficiently small one sees that "Yg is
-5

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

Analogous inequalities hold also for "Qsz ,"Q4, Y%, %3, ¥4

. 6 5 6
(g (@0 _ < 1 and to choose

It is now sufficient to take(b32)(6) 602)©®

(03, )® 6E'Q( 03, )® large to have

(352)9) 47

g © 5 5 “ . FeY 5
(©d (032) & + (032)O+°@Q 2 (03)®

(032) ®

(330)®)+ %y

T\ 6 . - . o
@ (05,)©@ + g Q R (0)®  (05)®

(032) ®

In order that the operator ' (8) transforms the space of sextuples of functions "@, "%, into itself

The operator * (® is a contraction with respect to the metric

Q QY Q2 2 =
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onfdcdgr o " 0 Q0 oadm g o Y o Q0w Yy
Q oA+ oA+

Indeed if we denote

Definition of "Qs , "¥s Q.Y = O QY

It results

Q% Qf Wob(déz) 6 Q% Q§ Q (032) 61 g ‘G U32) 6i g o5 +
WO“’{(@) 6 Q% Q§ Q (032) 5i g 'Q (032) Sigp 4

(EBF° e @ Qo ledhaia,

"2 I((eeb6 vyl ¢ e 6 vyZ i ! (032)6i32'Q032)6i32 y 367
Q@ (6T ° "5 i 3 (655F Y5 .03 [Q 1

Where i 3, represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

(1) (1%1, d%eﬂ, (Ibl, (1%17 (I%eel >07
"¢ 13,14,15

(2)The functions ¢E>', &> are positive continuous increasing and bounded.
Definition of (9 *, (i *:

@B (Ya 0 (M (813)W
@ (QY (it (@' (813)P

(3) 6@ “¥O Hb d%eel 4,0 = (N9 !
6@-5, G Q0 = (i !

Definition of ( 845 )V, (615 )Y

Wherel( 013)M,(63)M, (3L, (i9? |are positive constants

and |['(x 13,14,15

They satisfy Lipschitz condition:
N go . o ~ " g2 (013 )¢
(G Y50 (6" "Yaol (@)Y, "HIQPw)To

I(GBF "CP6 (GEPF* QY| < (Qs)@W[I'0 "OffQ(81s)Me

With the Lipschitz condition, we place a restriction on the behavior of functions (¢F* "Y¥5,0 and(¢®F* "Ys,0

. "Y2,0 and "Y,,0 are points belonging to the interval (Qz )™, (0 13)™ . Itis to be noted that (¢2F* "Y,,0 is
uniformly continuous. In the eventuality of the fact, that if (0 15 )*) = 1 then the function (¢ "Ys,0 , the first
augmentation coefficientattributable to terrestrial organisms, would be absolutely continuous.

Definition of (0 13)™,( Qs )@ :
(AA) (0 13)D,(7Q3)D, are positive constants

(N (G !

(013)D "(013)®
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Definition of ( 03 )™, (0,5 )® :

(BB)  There exists two constants ( 0,5 ) and ( 0,5 )™ which together with
(013)D,(7Q3 YD, (613)V6E'Q( 613 ) and the constants

(' (ag ' (' (cF (', (9!, & 131415,

satisfy the inequalities

1 ) )
Tyl (@7 @+ (8)P+ (0e) ()P <1

1 . B ) )
Toy@L @7+ (@ + (8)P+ (51)™ (Re)W] <1

Analogous inequalities hold also for "Q; ,"Qg, ¥, ¥7, ¥

(o 7 (&g 7

TISURTISUE 7 and to choose

It is now sufficient to take

(036 ) GE'Q( 03 )™ large to have

(836)(M+d)
(G 7 5 5 o . e 5
93 (Bge) T+ (Dg6) + 'R Q d (D)7

(036) 7

(036)(M+"%,

N7 ~ - ~ ~
@ (g6) N+ Q B 4 (03)D (D)

(0 36) 7

In order that the operator " transforms the space of sextuples of functions "@, " satisfying
37,35,36 into itself

The operator ' (M is a contraction with respect to the metric

Q Q' Y, Qe ?, Y 2 =

fonfacw Qg o ¢ o 'Q(036)70'¢d1b"_\61 o Y o0Q (026) 7 0y
i oA MNay

Indeed if we denote

47

368

369

370

371

372
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Definition of "Qq , "Yo :

Qo Yy = ! (7)( Qo %)

It results

o a2 0, v “ a2 . 0 7 o~ D 7 y—~

Qé Q WO(UZ%G) 7 Q% Q; Q (036) "1 36¢f036) "1 36 'y 36 +
Ob{(dg%) 7 Qé Qé ' (036) "1 36 (D3e) 36 4

BT ¥ .is G Q0w Tsghe iy

QS I(CEFT Y s (CBFT "5 i | Q0 Tasggbae) "ise gy o
Where { 3¢ represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

Qb Qe 2 QBT
— 2 (C3e) T+ (CR) T+ (Ogg) T +

(036) 7

(03) " (Qe) 7 Q@ Qo ', Y% b "Q 2, Y 2

And analogous inequalities for "Qm'Q"Y, Taking into account the hypothesis (37,35,36) the result
follows

Remark 1: The fact that we supposed (¢&£F 7 (2'Q(c2F’ depending also on & 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

(Os6) 7 'C8036) "0 G2 Q( 0gg) 7 FV36) 7 O respectively of 51, .

If instead of proving the existence of the solution on 5 ., we have to prove it only on a compact then
it suffices to consider that (G ¢EQ(GEF’ ,"Cx 36,37,38 depend only on "¥, and respectively on
Qo (CE'QE€0EE 0) and hypothesis can replaced by a usual Lipschitz condition.

48

373

374

375
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376
Remark 2: There does not exist any & where '@, 0 = 0 GEQ"%0 = 0
From 79 to 36 it results
Q6 "GO BT (BT Wi i 9o 0
%o "BQ @0 >0 foro>0
Definition of (036) " |, (0g6) 7 ,GEQ (D3z6) ' - 377

Remark 3: if "Qg is bounded, the same property have also "Q; (¢ Q Qg . indeed if

Qg < (D) 7 it follows% (03) " | (G&) 7 "Q and by integrating

Qo (Dae) T, =G+ 2cy) T (D) T ()

In the same way , one can obtain

Qs (Dze) " ;= o+ 2Gue) T (De) T LI (GF)

If 'Q; €1 "Qg is bounded, the same property follows for "Qg , "Qg and "Qg , "Q; respectively.

Remark 7: If Gz “Qbounded, from below, the same property holds for "Q; (€'Q"Qg . The proof is 378
analogous with the preceding one. An analogous property is true if "Q; is bounded from below.

Remark 5: If "Ys is bounded from below and 8@ & 1, (6B ( "Qy ©,0)) = (¢&8) 7 then 379
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Y, 0 th
Definition of & 7 &'Q--:
Indeed let 6; be so that for 0 > &
(G7) " (B ("Qe 0,0 <-7,"% (9> & 7
Then % (G7) " & 7 -7"¥ which leads to 380

v (Ggr) " & 7
Y, 7—

1 Q7% + Q7 If we take O such that Q "7° = % it results
7

o (7)) 7 & 7 L a2 . - ,
¥, ——— , 0= & Q; By taking now -, sufficiently small one sees that "7 is
unbounded. The same property holds for "¥g if 6@ o (GBF’ Qo 0,0 = (a) ’

We now state a more precise theorem about the behaviors at infinity of the solutions of equations 37
to 72

In order that the operator " (M transforms the space of sextuples of functions "@, " satisfying 381
GLOBAL EQUATIONS AND ITS CONCOMITANT CONDITIONALITIES into itself

382

The operator* () is a contraction with respect to the metric 383

Q Q'Y ', Q 2, Y P =
ion{a Q@ 6 Qo QPN a6 ¢ o Qw9
Q M+ Nt

Indeed if we denote

Definition of "Qq , "Yo :
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Q, % = g ("Qo, ")

It results

.‘ a2 0, v “ w2 N 7. n 7. .
QY L ()T QG QF QP TTasgha) Tias gy o +
06{(6:2%) ! Qé Qé ' (036) "i36°(D3e) 36 4

(dgg? ! "X71 1i 36 "Qé “QEZS Q (036) i 36 'Q 0 36) 7 36 +

Q§|(U§%§7 s i 36 (CHF ' 3’72,' a5 | QP38 "Tsefbse) "Tae y0f o

Where i 35 represents integrand that is integrated over the interval 0,0

From the hypotheses it follows

Q1 gy 2P
1 o, w, o
(20) 7 (Gyg) * + (G2) 7 + (0gz6) © +

(636) ! (TQG) "Q Qg L ¥ o Qo z, X9 2

And analogous inequalities for "QE Q™Y Taking into account the hypothesis the result follows

Remark 1: The fact that we supposed (¢F 7 ¢E'Q(c5F 7 depending also on 6 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

(Os6) 7'C036) "0 GE'Q(Dag) 7 'FV36) 7 O respectively of 51, .

If instead of proving the existence of the solution on 5 ., we have to prove it only on a compact then

it suffices to consider that (¢’ E'Q(GE ,i = 36,37,38 depend only on "¥, and respectively on
"Qy (GE'QEE0EE 0) and hypothesis can replaced by a usual Lipschitz condition.

Remark 2: There does not exist any & where '@, 0 = 0 GEQ"% 0 = 0

From CONCATENATED GLOBAL EQUATIONS it results
@0 C%Q w(f(dbi% TG ¥riss i3 Do 0

%o 8Q @70 >0 foro>0
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Definition of (0g6) " |, (Uze) 7 ,G2Q (Dg) " -
Remark 3: if "Qg is bounded, the same property have also "Q; (¢ Q"Qg . indeed if

Qg < (Dgg) 7 it foIIows% (0g) " | (G%) " "Qr and by integrating

Qr (Dze) ", =G+ 2(r) T (Dae) T /(G 7

In the same way , one can obtain

Qs (Dze) " = "Go+ 2(cus) " (Dze) " L/ (CF) T

If "Q; €1 "Qg is bounded, the same property follows for "Qg , "Qg and "Qg , "Qy respectively.

Remark 7: If "Qg "Q2bounded, from below, the same property holds for "Q; GEQ"Qg . The proof is
analogous with the preceding one. An analogous property is true if "Qy is bounded from below.

Remark 5: If "Y, is bounded from below and &@ ¢ (6B ( "Qy 0,0)) = (G52) 7 then
% O Hb

Definition of & 7 &'Q--:
Indeed let 6, be so that for 0 > &
(b)) " (B ('Q 0,9<-7,"%()> a 7

Then ZXL (6y;) 7 & 7 -;"¥; which leads to

. 7 o 7 R . .
vy, @8 g Q70 4+ P70 If we take O such that'Q 70 = % it results
-7

v (GO
¥7 %

unbounded. The same property holds for "Yg if 6@ 0 1 (CRF’ Qg 0,0 = (65) 7

, 0= &0 By taking now -, sufficiently small one sees that “; is
-7

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

()2 (GR)2+ (87 (GRF2 V.0 + (GBF2 N0 ()2
()2 (@@ +(@B)° (GBF Q.0 (GBF2 Q.0 (1)?2
Definition of ('1) 2,(’5) 2,(01) 2,(0,) 2
By (1) 2 >0,(,) 2 < 0and respectively (6;) 2 > 0,(6,) 2 < 0 the roots
(2) of theequations (63;)2 ' 2 "+ (,1) %" 2 (Gg) 2 =0
and (614)2 62 “+ (1) 262 (Ge) 2 = Oand
Definition of (') 2,,C B 2,(01) 2,(0,) 2 :

By('D? >0,CF? < 0and respectively (6;) 2 > 0,(0,) ? < Othe

52

387

388

389

390

391

392

393

394

395

396

397

398
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roots of the equations (Gy,) 2 2 “+ (,2) 2’ 2 (Gae) 2 = O
and (Q) 2 62 "+ (1)262 (Qe) 2 =0

Definition of (61) 2 ,(65) 2 (‘1) 2,("5) 2 :-

(b) I1fwe define (1) 2 .(a5)2 (1) 2.(2) % by
(@)2=(0)?.(a)2=002, WCo)2 < ()2

@)2 =022 =(D? M) <(2<(D2,

and (o) % = &

(62)2 =(1)2.(61)2 =(o) 2, l(D 2<(g?
and analogously
(‘2)2 = (60) 2,("1) 2 = (61) %, W(%0) * < (6y) 2

((2)%=(61)2,(1) % =(61)7 [M(61) 2 < (60) % < (6n) %,

and|(6,) 2 = ij

¥
("2)2 =(61)2,("1) 2 = (0g) 2, .(01) 2 < (6p) 2

Then the solution satisfies the inequalities

o, . - 2 > 2 o, \ o o~ 2
QoMW ? e ? o g 5 Q@0

(N 2 is defined

1 o A (TY) 2 > 2 & o ) 1 o o~"Y) 2 ¢
— G0 (e * o (g g 20

(a3) 2

( (¢r) 2 'ds QN ? ()2 0 QW20 4 @Yo

(@1)2 ("x)ch(ma)z (') 2
(é1g) ? "G gV 2o Q@R 2o 4 Q@) 20
@2 (07 @7 L I+ G :

AW 2oy g QM) P e 2 0

LRE0T0 () a0 e o

(‘1) 2 (“2) 2
(Gr8) 25 g 20 QER) 20 4 g (@) 20 vy ¢
- Q (G 0 4 " (48) “ 0 3
(D2 (W7 (@) ?2 o Ys(0)
(Gr0) * ¥ QM) 2+i.)2 0 ()26 4 0 (%) 2

(202 (W) 2+(i1e) Z+(¥) 2
Definition of ("Y) 2,("%) 2 ,(V) 2 ,('Y) 2 -
Where ("Y) 2 = (¢d6) ? (42) 2 (GF)
("9 2 = (Qg) 2 (fus) ?
(M) 2 =(Qe) 2 ()" (&R)?

'Qs(0)

399
400

401
402
403

404

405

406

407

408

409

410

411

412

413

414

415

416

417
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(V) 2 = (c88) * (i) ?

418
Behavior of the solutions 419
If we denote and define

Definition of (,1)  ,(,2) 2 ,(T) 2 (1) ° :
@ .1)° (n2) 3 (1) % (T, 2 four constants satisfying
(w2) ® (6%) ° +(681)°  (CBF° "Y.0 + (&EF® "™Y.0 (v1)®
(2) ° (@) 3 + ()3 (FF° Q0 (65F® Q.0 (t)®
Definition of (*1) ,("2) 3,(61) 3,(6,) 3 : 420

(b) By (1) % >0,(,) 2 < 0and respectively (6,) 2 > 0,(0,) 2 < 0the roots of the
equations (G31) 3 " 3 T+ (1) %" % (@) =0

and (§1)2 6° "+ (1)°63 (%) ® = Oand
By(D?® >0,E % < 0and respectively (0;) 3 > 0,(0,) ® < Othe

roots of the equations (¢y;) 2 * 3 " (b2) 372 (&) % =0

and (&) ® 03 "+ (1) %03 (Ga)® =0
Definition of (&) 3 (&) 3 (‘1) 3,(‘,) 3 - 421
() Ifwedefine (a1) 2 (a2)° (") %.('2)° by
(@)% =Co)®(a)® =% WCo)3<(0)?®

@)= =(D® . WD*<(®<(D?

and () ° = 2

(6)3 =(1)3.(ay)3 :(’o)ayﬁl(’D3 <(o)?

and analogously 422

(‘2)% =(60) %.("1) % =(61) 3, ﬁl(éo) 3 < (o))

(22 =(00)°%,(1)°% =002, W03 < (6p) 3 < (6,) %, and|(6p) 3 = 2

("2)2 =(61)3,("1) % = (6) *, l(ol) 3 < (6o) 3

Then the solution satisfies the inequalities
"Gy 3 (h20) % 0 NG IRe Ne Y 3,

(g 3 is defined 423
—aoT QD ® (120 * 0 g, () @ 0

(62)3

424
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( (622) % "o QMM (o)® 0o (3o 4 g, ¥o

(@3 (N3 (o) ® (Y3

@ )3(%\2 ZC%Z)EQ) gV Q@R+ g )70
2 2

- o~ 35 - . o . . 3 1 3 -
|)90QY1) o Y(9) QM) T (i) 70

L@t () o0t o ® o

(13 (23

(Gpp) ¥~ Y 3 rm (2135 L e m (GB)3 5 e sa
(13 (‘Yi)sﬁ()%f%ﬁ g Te QUERITe + i UEERTe Ty (g

(o) * ¥ QM 342002 0 (230 4 P ()30
RN L Q270 + mpQ (v

Definition of ("Y) 2,("%) 3,(Y) ®,(¥p) 3 -
Where ("Y) ® = () ° (62) ° (%) °
(") % = (@) ° (M) °
(V)2 = ()3 (2)° (&)
(V)2 = ()3 (i) ?®

If we denote and define

Definition of (,1) % ,(,2) * ,(t1) * (1) * :

@ (1) *G2)* (t)* () *  four constants satisfying

(v2)* (6%3) * + (&%) * (G&BT* "¥,0 + (BF* "¥%,0
() * (&) * +(6®) " (&EF* Q.0 (G%F* Q.0

Definition of (") 4,("5) *,(61) *,(6,) 4, 4,04 :

(e) By ("1)* >0,(’,)* < 0and respectively (0;) * > 0,(0,) 4 < 0the roots of the

equations (Gyg) 4 ' 4 2, L)% 4 (w)?*=0
and (Gys) ¢ 64 2+ (1) 464 (Gra)* = Oand

Definition of "D 4,,(C D %.,(07) %,(0,) * :

By(D* >0,CF* < 0and respectively (6,) 4 > 0,(6,) * < Othe

roots of the equations (Gys) 4 * 4 24 GL2)*" % (G)?* =0
and (Gs) * 6% 4 (1) %04 (@) =0
Definition of (& 1) 4 (&) % (‘1) *.("2) *.(C o) * -

(f) Ifwedefine (&1) * (&) * (‘) *.("2)* by
()% =(o)*.(61) " = ('1)4,§§§l('o)4 <(n?
(@) =C*@)*=CD*. M) <Co)*<(CD*,

Q2(9

(" l) 4

(f) *

425

426

427

428

429

430
431

432

433

434
435

436
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(o)* =2

and

(62)% =(Ca)* (@) =(Co)?, I(D f <o
and analogously
(‘2)* =(60)* (1) =(01)*, WGo)* < (61)"

(‘2% =(6)* ()" =(6)* [W(61)* < (60) * < (61)*,

and (00 ¢ = %

(") =(61) %, (1) =(0g)* ,I(Ol) 4 < (6g) * where (0,) *,(01)

are defined respectively

Then the solution satisfies the inequalities
g, 4 (h2a) 4 0 Q0 GaY 4

where (fyd # is defined

1 o A (Y 4 > 4 - o . 1 o0 o~"YY) 4 ¢
Q000 % (ea)® 0 g ¢ Qg “o

(aqg) * (ap) *

(G%6) * "Gy QD4 (2a)* 0 (B *o 4 "G ) 40

@n? () 4@ (n24) 4 (p) *
(dng) * "By gVie Q@ ‘e 4 @B ‘e
@27 (0* (@ ° %

|"¥4IQ'Y1) ‘e Y. 0 "\2@4'Q((Y1) 4@ 0

L_pgwte my (9 L_pO f a6

(4 (24

(pe) * ¥ AV A S (R4S L D (C2) A ey sa
(4 ('Yi)4 (fiﬁ%)“ gWwie Q@R + Q@ Te Ty (9

(o) * fs QM 4204 6 ()40 4 g (V) 4o
()4 (V1) 4 +(i) 4 +(Yp) 2 Qln 24 Q ("2 + \2969 >

Definition of ("Y) 4,("Y) 4 .(Y1) 4,(Va) 4 -
Where ("Y) * = (p4) * (a2) * (68%) *
("9 * = (&) * (Mee) *
(V) = (&) “ ()" (f3)?
() * = (a8)*  (iz)*

Behavior of the solutions
If we denote and define

Definition of (,,1) ® ,(,2) % (1) ° (1) % :

@ (1) 2 .(2) % (1) % (1) 5 four constants satisfying

Qs O

437
438

439
440
441
442
443
444
445

446
447

448

449

450

451

452

453

454
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(n2) ® (683) ° + (¢BR) > (6BF° "Yo.0 + (BF°> "Yo.0 (»1)°
(t2) ° (6%)° +(6R)°  (@BF° Q.0 (GBF° Q.0 (1) °
Definition of ("1) ®,("5) ®,(61) °,(6,) %, 5,065 : 455

(h) By ("1)° >0,(",)° < 0and respectively (6,) > > 0,(0,) ° < 0the roots of the
equations (¢y) ® ' 5 "+ (,1) 5" 5 (Ce)® =0
and (Go) ® 65 "+ (1) 506°  (Ghg) ° = Oand

Definition of ("D °,,( D %,(01) ®,(0,) ° : 456
By(D® >0,CF "> < 0and respectively (6,) °> > 0,(6,) ° < Othe
roots of the equations (¢yg) ° * ° g (L2)° % (&y)® =0
and (Go) ® 0° "+ (12)0° (G)® =0
Definition of (1) ® ,(&,)° (‘1) °.("2) °.(0o)° =-
(i) Ifwedefine (&1) ° ,(62)° ,(“1) °.("2)°> by
(G2)° =(o)%.(a)® =(y1°, l(o) > <(y)?

(62)°=C1)>.60)°=CD° . WD®><C)®><(D?>,

and (') ® = 2

(G2)° =(C1)°.(61)° =(o)°, I(’D > <()°®
and analogously 457
(‘2)° =(60)°.("1)° =(01) ®, I(Oo) > < (61)°

(‘2) % =(61)°,('1) % = (61) ° ,/l(61) ® < (60) ® < (1) ®,

and|(6,) 5 = %

("2)° =(01)°.("1)° = (6g) ® 1.(01) > < (0g) ° where(6,) ®,(0,) °
are defined respectively

Then the solution satisfies the inequalities -
e NolR Y 5 (n28) % o Qe(0) GV 54

where (1yd ° is defined

l o N o~ 5 3 5 A o, N 1 - B o 5 A
—o QOO () ° 0 gy U 0 459
460
(é30) ° "G QNS (128)° 6 (V%6 L @QY°o Q¢ 461
@5 (0° (e ® (95 Q + G0 Qo ©
(Gn0) ° "G AYN50 0 ER) 50 4 90 ()5
(@2)5 ()3 (f;g%)s G070 QT+ gy @7
|"\fs'Q'Y1)5° Yo() g ° iz ® o 462
Lopgw®e my (g gt e ® 6 463

(15 (25
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(Cmo) ® " W~V 5 e (G2 5 ¢ P S
K (‘Yi)5 %15%)5 g e QU)o + Q@ e (g

(o) ® ¥y Q) 5+(i28) ® 0 10 (¥2) 50 4 P (¥) 50
(D5 DS+ SrmE 2 Q270 + QY

Definition of ("Y) 5,("¥) ®,(Y2) 5, (V) ® -
Where ("Y) ° = (¢dg) ° (42) °  (¢8) °
(") ° = (&) ° (N30 °
(V) ° = (Ge) ®((2)° () °
(V) ® = (c8) °>  (iz) °

Behavior of the solutions
If we denote and define

Definition of (,1) & ,(,2) ® (1) & (1) & :
() (1) °.(2) % (1) ® (1) ® four constants satisfying
(b2)® (6] ° +(6B)° (CBF® 5.0 + (&BF° "¥%6.0  (1)°
() ® (&) °® +(B)°® (FBF® "Q .0 (HBF® Q.0 (t)°
Definition of (*1) ®,("2) ®,(61) ®,(62)°," ©,06 :

(k) By (") ® >0,(,)® < 0and respectively (6,) & > 0,(0,) ® < 0 the roots of
equations (633) © * © "+ (,1)®' °  (63)® =0
and (Gag) © 66 "+ (1) ©6°  (Ga) © = Oand

Definition of ("D €,,C B ©,(6,) ®,(0,) 8 :
By('[)® >0,(F)® < 0and respectively (6;)® > 0,(6,) ® < Othe
roots of the equations (¢y3) & ' © g (L) 8 % ()8 =0
and (Gas) © 0 "+ (1) °0° (G)® =0
Definition of (1) ® (&) ® ,(*1) ®.("2) ®.(0o) ® -
(I) 1fwedefine (d1) © ,(42) % ,("1)®,("2) % by
(G2) % =(Co)®.(a)® =(1)°, l(o) b <(°®

(62)°=C°% ) =CN® MD®<C®<CD®,

and [("o) © :%

(62)° =(C1)°%.(a1)® =(o)°, l(D ®<(o)°
and analogously
((2)° =(00)®.("1) % =(6y)°, I(Oo) ® < (6,)°

(‘2% =(01)%,("1) % =(61) % , M(61) ® < (60) & < (01)C,

the

464

465

466

467

468

470

471
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and |(6o) © = %

(12) % =(61)%,("1) ® = (60) ®, M(61) ® < (60) ® where (6;) ®,(06y) ®
are defined respectively

Then the solution satisfies the inequalities -
GO0 (2 ° o gy QYo

where (g © is defined

I s@,M® (:)® o g L@, e 473
(& 1) 6 @29 32 © Q3(O) (4 2) 6 (QZQ ©
(u )6 (!()&24)(icg)26 (\é) . ‘Q(\i) 6 (h32) 6 o .Q (\é) 6 o + “@4'Q (f) 6 o "Q4 c‘) 474
1 32
2 4
Bam o (9 B i) o 415
I v V) 60 oy gs 1w (V) 6 +(ian) 6 ¢
BE }?ZQYI) o Y, (0) R \EZQ(Yl) +(iz2) ° 0 476
G gw e @ g0 @ (9 4
4
(¢aa) © ¥, V) B 4(1a) 6 & (V5) B O . D i (Vo) 6
SRR A A e AR
Definition of ("Y) & ,("Y) ©,(Y1) ®,(Y2) © :- 478
Where ("Y) ® = (c2) ® (62) © (%) °
("9) ° = (3a) ®  (Maa) °
(M) ® =(@)°(2)° (c)°
(V2) ® = ()¢ (is) ®
479
If we denote and define
Definition of (,1) 7 ,(n2) 7 (1) 7 (T2) 7 :
M 1) "G 2) T (1) 7 (1) 7 “four constants satisfying
(n 2) ! ((*gé) T+ ((*327) ! ((*3263?7 "¥7 1(‘) + (Qg}?? "\f? 1“) (nl) !
(f2) (GR) " + (&) " (G®F' Q.0 (FF" Q.0 ()’
it ’ 7 ( 7 4 7 . 7 07 AT -
l 1 ) i) ) 1 -
Definition of ("1) “,("2) *,(01) *,(05) 0 480

(n) By (") 7 >0,(,) " < 0and respectively (6,) © > 0,(0,) 7 < 0the roots of the

equations (637) 7 ' 7 4 ()7’ 7 (Gae) 7 =0 481
and (G)7 67 2+ (1) 767 ()’ = Oand

Definition of ("D 7,,C D 7 .,(61) 7 ,(0,) 7 : 482
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By(D’ >0,Cp 7 < 0and respectively (0;) ” > 0,(0,) 7 < Othe
roots of the equations (¢y7) 7 * 7 g (b)) "' 7 (Gx)' =0

and (Gy) 7 67 “+ (1) 707 (Ga)7 =0

Definition of (& 1) " ,(&2) " ,("1) ", (") " (o) " -

(0) Ifwedefine (&1) 7 ,(42) 7 (‘) 7.("2) 7 by

(G2) " =(o) " (617 = ('1)7,553.('0)7 <(y’

(@) " =C)7 67" =CD7 M) <(C)" <(D7,

and (") ’ :%

(62) " =C) " (@) =Co) 7, MCD7 <Co)
and analogously 483
(‘2) 7 =(60) ".("1) " =(61) 7, l(oo) T <(6)

((2) " =(61) ", (") " =(0y) 7 a.(ol) T < (6) " <(01) 7,

and|(6g) 7 = %

("2) " =(61) " (") " = (0g) ’ 1.(01) T < (6p) " where (65) 7 ,(6;) ’

are defined respectively

Then the solution satisfies the inequalities 484

“@6'9(“\1) ! (N136) 7o “Q6(O) “(QG'Q"\I) 70

where (9 7 is defined
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485
I @M’ (e’ o Qe L _@og o 486
@7 @ Q % @O 7 ¢e!
(ag) 7 (YT () T d e (%) 7S VA AP R 487
(&7 ("\1()&?8)(%?)67 e 7 S TR
(%)7@ gy 7 . v\ 7 - ~—d . o an
(@)’ (";)7 (?1'8%)7 [0 70 Q@) e+ gy (B 70
a0 g Nt e’ 488
- 11) ) 7oy (9) - 21) g0 T+(ize) 7 0 489
i 7 - e ran . . 7 - ol - 5 7 " . 490
(*1)7(?\:;7 %15%)7 G Te QT+ EQ 0 Ty (g)
(Gng) " YD 7 +(ia) 7 6 v (V) T 0 4 g (Vo) 7 &
T i) Ty QU e e g R e 4 o (V) T
Definition of ("Y) 7 ,("Y) 7, (V) 7, (Y,) 7 - 491
Where ("Y) © = (¢xe) ' (62) T (6%) 7
("Y) " = (Ge) " (Mss) ’
()7 = () " (") 7 (cB])
() 7 = ()" (is) 7
From GLOBAL EQUATIONS we obtain 492

VQ7

== (@) T (G T (&F) 7+ (FT "%, 0

(CFF" %.0" 7 (&) 7

Definition of * 7 :- 7 =26
Q7

It follows

(@) "7 P67 ()T T
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@)7 7T PG T T (Gu) T

From which one obtains

Definition of ') 7 ,('o) 7 :-

@ Foro<|Co)7 =Ll< ()7 <D’

@
" 7 07T 0m 7 ¢
LTy W@ TeaTe % (- o7 o @) 7 = (o
7o %7 7 (DT (o) o ; (07 (T
1+8)7Q 0 2
QREOI(0)T T ()]
In the same manner , we get 493

T oNT oy T
g (@) Gar T (p 7 20 @7 =’ (o’
1+(6) 7 Q g7 (DT (7 0 ' Co)? 27
Fromwhichwe deduce "¢) 7 ' 7(0 (D’

() F0<(4)7 < (g7 = %< (D7 we find like in the previous case, 494
, - ()7+6 7¢7Q VA G WA G A C 7
() v 70 % T (D7 (27 o 0
c7+6F7 ¢’ g7 T 7 0 7
14 6f70 % 707 7 0 €D
_ Qs 495

© Ho<(Cy)" D7 |Co” =9 , We obtain

. 7 7 B 7 -
(p)7+8F7(eyT7g @7 " (00 (270 0

’ 7 7 A , 7
0
(1) wel7o 97 T T 7 o (o)
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And so with the notation of the first part of condition (c) , we have

Definitionof * 7 0 :-

: 7 7 A . 7 v 7 & _ Q60
a (0] a , 0 = N
(62) (61) 2

In a completely analogous way, we obtain

Definitionof 67 o :-

. A 7 - _ %0
(‘2) 670 ()7, |67 0=21

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

the theorem.

Particular case :

If (GBF 7 = (6BF 7 ,60% (,1) " = (,,) " andinthiscase (";) 7 = (') ” if in addition
(o))" =(1) " then’ 7 0 = (y) 7 andasa consequence "Qgs(0) = (" o) * "Q(0) this also

defines(’ o) 7 for the special case

Analogously if (GE£F7 = (G£F 7 ,6%% (,) 7 = (f,) 7 and then

(61) 7 = (6,) 7 ifinaddition (6g) 7 = (01) 7 then "Ys(0) = (0p) ’ “¥7(0) This is an important

consequence of the relation between (" ;) 7 and (' [) 7 , and definition of (6,) ” .

We can prove the following

If (G CE'Q(F are independent on 0, and the conditions

(6%) 7 (68) ’ Gy ' Gy 1 <O

496
496A
496B

496C

(6%2) 7 (&%) ’ Gps | Gy7 T+ Gy " Mz [ H(CF) T Mey T+ Nge [ My (>0

(688) 7 (4gB) 7 Qs ' Gy ' >0,

(688) 7 (4%B) 7 G Gy T (GR) T iy T (GF) 7 iay T+ iz iz T <O

497C
497D
497E
497F

497G

0'EQ ngs 7, iz7 7 asdefined are satisfied , then the system WITH THE SATISFACTION OF
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THE FOLLOWING PROPERTIES HAS A SOLUTION AS DERIVED BELOW.

Particular case :

If (GRF? = (GBF? .6k (,1) % = (»2) % andinthiscase ("1) 2 = ("[) ? if in addition
(o)? =(1)2%then’ 2 0 = ('y) 2 andas a consequence "Qg(0) = (') 2 '@ (0)

Analogously if (G2F2 = (G2F2 ,6C% (1;) 2 = (1,) 2 and then

497

498

(61) 2 = (6,) 2 ifinaddition (0g) 2 = (0;) 2 then "Ys(0) = (0g) ? "Y7(0) This is an important

consequence of the relation between (" ;) 2 and (" [) 2

From GLOBAL EQUATIONS we obtain

.Q3

= = (@)% (68)°  (68)° + (KF° .0

Definition of * 3 :- '3 = %
Q1
It follows
. , 2 , v Q 3
(@)% "3 "+ ()3 3 (Gy)°3 P

(¢yo) ®

From which one obtains
@ Foro<(9)?=2<()®<(D?

(3+@)3(¢n3a “ (03 0o

MO

1+@)3q @ °(nd (a3 o
QRREOI (0)2 "3 ()3
In the same manner , we get

5 3 03 ()3 &
(v1)3+(6y3(12)3'ﬂ w21 (1 (2 o

MO

1+@F3q @ 2 (03 (23 0
Definition of "' [) 3 :-

From which we deduce (") 2 3(0 (D3

(FF° Yo @

(dy) %" 2

()% "% 4 ()33

(6) 2 = (03 (o

()% (28

(6§ °

_(tn® (ot

T (02 (23

(b) IFO0< ()% < (o) ?® = %< ('D 3 we find like in the previous case,
1

. 3 3 B 3 &
(1)3+6 3(¢y3g @~ (D7 (27 0

(1)°

148 30 @ 303 (23 0

499

500

501

502

503

504
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o 3 3 B 3 .
(1)3+06F3 (30 %t (1) C2)° o

(D3

1+ 6f3g @1 3 (03 23 0

(C) |f0<(’l)3 (,D3 (10)3 :%,Weobtain
)% %0 (n3+8r3(pn3n @ (0 (230
1

(o) ?®

1+ 6M30 “1 33 23 0
And so with the notation of the first part of condition (c) , we have

Definition of * 3 o :-

. , . . \ . _ Qo
(G)° S0 (6%, "% 0=+

In a completely analogous way, we obtain

Definitionof 6% o :-

. AP 3 . _ %o
(‘20 0%0 (13 |0% 0=+

505

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

the theorem.

Particular case :

If(BF 3 = (GBF2 .60 (,1) 2 = (,p) 2 andinthiscase (";) 2 = ("D 2 ifinaddition
(o) =(Cq)%then’ 3 06 = () 2 andasaconsequence "'Qy(0) = (") 2 'Q1(0)

Analogously if (GF°% = (G5F3 6% () 2 = (f,) 3 and then

(61) 3 = (6,) ®ifinaddition (6g) 3 = (01) 3 then "Yy(0) = (0p) 3 "Y1 (0) This is an important

consequence of the relation between (" ;)  and (' [) 8

: From GLOBAL EQUATIONS we obtain

q 4

Definition of * * :- T 1]
Qs
It follows
- , 2 , o Q 4 v , 2 ,
(@s)* 4 T+ G ()t S ()t T
(Gya) *

From which one obtains

Definition of ') 4 ,("¢) * :-

@ Foro<|(o) =&/<(0*<(D*

== (@) * (6B)* (&) * + (&TF* %0 (FEF* %00 °

506
507

508
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o 4 4 4
L4y (nirsicyte W (W (07 0 540t (ol
465 4 925 4 (D% Cot oo ' (0% (21
QRAVI (o)t (O (1)*
In the same manner , we get
N N S
L4y (niselicyta W (07 (D70 B4 = (0t (ot
4+ 804 @25 4 (D4 240 ' ()% (2%
From which we deduce ("¢) *  * 4(0 (D*

(€ FOo< ()4 <(g?= %< (’'D # we find like in the previous case,

G5

SN SN IR B
40,40 25 (1) (2) 0

(1 )4 ('1)4+6
! 15 40 @5 4 (DY (2% o

PN SN BN A
CpA+ofdcy)da 925 (1) (2) 0

cD*

1+ 6F4q 25 4 (D% (2% 0

® Ho<()* (D% |[(Co? :% , We obtain

. 4 4 4 5
(p4+ef4en4a a5 (1) (2) 0

y 4 v 4 2 ’ 4
(1) 0 1rordn @5 4 (D4 (24 0 (o)

And so with the notation of the first part of condition (c) , we have
Definition of * 4 0 :-

L 4 v 4 . 4 v 4 & _ Q40
a [0} (o , 0O =—
(62) (61) o

In a completely analogous way, we obtain
Definiton of 64 ¢ :-

, c 4 s ‘ 4 . _ Yo
(‘2% 6% 0o (1, 040—';—-
5 0

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

Particular case :

If (GEF* = (GBF*, 6% (,1) * = (,,)* andinthiscase (";) 4 = (") # if in addition
(Co)* =(1)%then’ % 0 = (y)* andas aconsequence "Q,(0) = (’ o) ¢ "Qs(0) this also
defines(’ o) # for the special case

Analogously if (G55F* = (65F* ,6%% (1) * = (1,) * and then
(61) 4 = (6,) # ifinaddition (0g) * = (01) * then "¥,(0) = (6o) * "¥s(0) This is an important
consequence of the relation between (" ;) # and (' [) # , and definition of (0,) 4 .

From GLOBAL EQUATIONS we obtain

.Q,S

o = (@)% (6B)° (65R)° + (CRF° Yo.0  (CHF® Y0 % (o) ° °
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Definition of * 5 :- 5 =8
Q9
It follows
- , 2 , . Q 5 . , 2 ,
(Gpe) ° " % "+ (,2) % % (&) ® 4 (Gpe) ° 7% "+ (1) °" °
(Gys) °
From which one obtains
Definition of " [) ®,("¢) ° :-
@ Foro<|Co)® = 2l<()®<(D°
o 5 ¢ 5 ) 5 ;
sy (WPr®F(nto (> Co™ o (35 = (0> (o)®
5+(5)50 @9 ° (D% (0® o ’ (0)® (2)°
QRAVI (T0) > () (1)°
In the same manner , we get
o 5 ¢ 5 o 5 4
sy (W°r0If(n o % (= 27 ° @Fs = (0° (o°
5+(8f 5 @20 S5cens % 0 ' ()5 (2)°
From which we deduce ("¢) >’ 5(9 (§)°

(h)y F0< ()% <(p® = %< ('D ° we find like in the previous case,
9

9 5 ((1)5 (19) 5 ¢
(1)%+8 50,50 99 (1) (20> o

(1)°

148 5 @ 5 (0% (25 0

) 5 .5 (155 ¢
(vl)5+6r5(v2)50 w29 (1) (2 o

(D°®

14 6050 ©9 % (D> (25 0

M f0<()° (D° (’0)5=%,weobtain

5 5 .y5 (1,55 ¢
(v1)5+6r5(v2)5'9 w29 (1) (2 o

] 5 y 5 1 5
(1) © 1+ 8[50 @ ° (D% (25 o (o)

And so with the notation of the first part of condition (c) , we have
Definition of * ® o :-

’ 5 ,5 i ’ 5 ,5 i _"Qab
a (o] a ) 0O =—=
(62) (61) =

In a completely analogous way, we obtain
Definition of 6° ¢ :-

‘ 5 ’ 5 B 1 5 ’ 5 1 _”¥8C‘)
[0} 0 , | O 0 = —
(‘) (‘1) o

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

Particular case :

67

516

517

518

519
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If (CBF° = (6BF° 6% (,1)° = (»2)° andinthiscase (";) > = ('[) ° ifinaddition
(o)® =(5)® then’ % 6 = (") ® and as a consequence "Qg(0) = (' o) ® "Qg(0) this also
defines(’ ) ° for the special case

Analogously if (G2¥° = (GRF° ,6C% (1;) ° = (1,) ° and then
(61) ® = (6,) ® ifinaddition (0g) ° = (0;) ® then "¥5(0) = (0p) ® "¥o(0) This is an important
consequence of the relation between (* ;) ® and (' [) ® , and definition of (0,) ° .

520
we obtain 521
@ (Gxp) © (&%) °  (68)° + (CBF° %0 (CHBF° "Y3,0' °  (6y3)®' ®
Definition of * ¢ :- 6 =2
Q3
It follows
. , 2 ) “ q © - . 2 ,
(Cy3)° "% "+ (L)% % (&y)° @ (Gy3)® " & "+ ()8 °
(Gy2) °
From which one obtains
Definition of " [) ©,("¢) © :-
O Foro<|Co)® =< (0 <(D°
ey (W0 °(a°0 b33 © (0° (o © 0 ()6 = (1° (0°
1+3) 6 @8 ° (D° (0 0o ’ T (08 (2)°
QRAEGT () ® () (1)°
In the same manner , we get 522
P (v1)6+(6y6(12)60 d’336('1)6 (12)6 0 " 6_(11)6 (10)6 523
(O) . . " 6 ¢ )6 ¢ )6 o ’ (Oy - W
1+(0§'GQ w33 1 2 0 2
From which we deduce (') ¢ * ®(09 (D®
v\ 6 v v6 - D 'n 6 : o ; 524
(K) FO< (1)® <(p)® = @< ("’ D ° we find like in the previous case,
3
, 6 ('1)6+6 6(’2)6'Q d’336(yl)6 ('2)6’:’ 6
() 146 60 9388 (D& 208 0 0
('1)6+6r6('2)6'§) d’336(yl)6 ('2)6’:’ , 6
14 6r6g @3 & (16 (26 o (D
525

M) F0<()8 (D° (*o)ﬁz%,weobtain

o 6 (+.y6 (1,6 ¢
('1)6+6r6(’2)6'ﬂ w33 (1) (2 o

(o) ®

) 6 1 6 N
(0]
(1) 1+ 6760 93 8 (D (200 o
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And so with the notation of the first part of condition (c) , we have
Definition of * ¢ 0o :-

I3 6 ,6 1 I3 6 ,6 by _"QZ(‘)
[of [0} a ) 0O =—
(62) (1) -

In a completely analogous way, we obtain
Definition of 66 ¢ :-

‘ 6 L6 N . 6 L6 _ ™20
(0] (¢} , | O 0 =_-
(2) () i

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

Particular case :

If (CBF 6 = (CBFC .60 (,1)® = (,,) ¢ andinthiscase (";) & = (") © ifinaddition
()8 =(1)%then’ & 0 = () ¢ andasaconsequence "Q,(0) = (') © "Q3(0) this also
defines(’ o) & for the special case

Analogously if (G5F°® = (GBF° 6% () ® = (f,) ® and then

(61) & = (6,) © ifinaddition (6g) © = (01) & then "Y,(0) = (0p) © "¥5(0) This is an important
consequence of the relation between (* ;) © and (' [) ¢ , and definition of (0,) © .

526
Behavior of the solutions 527
If we denote and define
Definition of (1) 7 ,(,2) 7 (1) 7 ,(T2) 7 :
M (1) " (2) T (T) 7 (1) 7 four constants satisfying
(” 2) ! (dgé) ! + (('*327) ! (('*3263?7 "¥7 vo + (@?7 "\£7 !O (nl) !
(ta) ’ (6) 7 +(6%) 7 (GBF’ Q.0 (EBF Q.0 (t) ’
Definition of (1) 7,("5) 7. (6) 7 ,(6,) 7, 7,67 : 528
(@ By (") >0,(,) " < 0and respectively (6,) © > 0,(0,) ’ < 0the roots of the
equations (6x7) 7 ' 7 “+ ()77 (Cae) 7 =0
and (Ga7)7 67 “+(t) 767 (Ca) 7 = Oand
529
Definition of (D 7,,C 5 7 ,(61) 7 ,(65) 7 : 530.
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By(D’ >0,Cp 7 < 0and respectively (0;) ” > 0,(0,) 7 < Othe
roots of the equations (¢y7) 7 * 7 g (b)) "' 7 (Gx)' =0

and (Gy) 7 67 “+ (1) 707 (Ga)7 =0

Definition of (& 1) " ,(&2) " ,("1) ", (") " (o) " -

(N Ifwedefine (&1) " . (62) " .("1) ".("2) " by

(G2) " =(o) " (617 = ('1)7,553.('0)7 <(y’

(@) " =C)7 67" =CD7 M) <(C)" <(D7,

and (") ’ :%

()" =C)7.(6)" =Co) ", MCD" <Co)7

and analogously 531

(‘2) 7" =(60) " (1) " =(0y) 7, I(Oo) < (61)

((2)7 =(6) " ()7 =(61)7 l(61) " < (60) T < (61) 7,

and|(6g) 7 = b
)

=3

("2) " =(61) ", (") " = (0g) ’ l(01) T < (60) " where(6;) 7 ,(6;) 7

are defined by 59 and 67 respectively

Then the solution of GLOBAL EQUATIONS satisfies the inequalities 532

l@GlQ(\I) ! (N136) [ lQB(O) :‘QG.QH\I) 79
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where (g 7 is defined

L@’ (7 0 g, (¢ CHe N AR 533

(aq) 7 (ap) 7

(¢ng) ” Q) QM7 (T 0 QN7 4o (DT gu(e 534
(Go7 07 (n36)67 e’ I O
(6gg) 7 AT 0 (BT 0 4 e (G 7 ¢
o ("i) - Cé()en 7 (g 7o Q)7 o4 "@Q (F) 7 9)

|"‘?e'Q'Y1)7° (0 MW Tl o >3
1w\ o~ 7 ¢ ., \ 1 w\Q (" 7 40 7 4
7 YA "0 Y (9) K P QM) 7 +ize) 7 0 536
(Cmg) 7" AV T 0 o (GR) 70 L D (G T 0 ey ga 537
(07 ?’Jii)? %@%)7 g e QR e + Q@ 0 (g
COR YD 7 +(ia) 7 6 v (V) 70 4 g (Vo) 7 &
T i) Ty QU e o g R e 4 g (V) T
Definition of ("Y) 7,("Y) 7 ,(Y) 7 ,(Y,) 7 :- 538
Where ("Y) 7 = (¢xe) 7 (62) T (6%) 7
("Y) " = (Ge) " (Mss) ’
539
(V)7 = () " ()" ()7
(V)" = (&) " (izs) ’
From CONCATENATED GLOBAL EQUATIONS we obtain 540

.Q7

== () T ()T (&) + (CHT 4.0

(GFF" .07 7 (&))" 7

Definition of * 7 :- R
Q7

It follows

WWW.ijsrp.org
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VQ7

(@) 7 TG 7T ()T T

@)7 T P G) T T (Ga) T

From which one obtains

Definition of ') 7 ,('o) 7 :-

(m) Foro< |("o) * =%<(’1)7 <(D’

T 0T o T ¢
(D7+@®) 7 (70 W (W7 o7 0 @7 =’ (o’
' ()7 (27

l+(6)7'§2 37 7 ('1)7 ('0)7 o

a0

WREVI ()T 7O (1)

In the same manner , we get 541
o 7 ¢ 7 7 4
D7 wlreiTep o a7 T (W7 (270 @7 =’ (o’
1+@f7o %7 T’ 27 0 ' (a7 (27
Fromwhichwededuce '¢) © * 7(0 (D’
M F0o<(y) " <o’ = %< ('D 7 we find like in the previous case, 542
7
e T o0y T oy TS
(,)7 (vl)7+6 7(’2)7'(2 w37 (1) ("2) o 7(‘)
! 6 7Q G T (DT (2T 0
(11)7+6r7(v2)7n @77(11)7 ('2)7’EJ (’D?
wel7g @ T’ 27 o
543

(0 IfFo<(y)” D7 |Co” :% , We obtain

" 7 ¢ 7 ’ 7 5
(11)74‘6'.—7(12)7'9 w37 (1) (2 o

wef7g @7 T T 7 o

(o)’

(07 7o

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

Definitionof * 7 0 :-
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: 7 7 A . 7 v 7 & _ Q60
a (0] a , 0 = N
(62) (61) 2l

In a completely analogous way, we obtain

Definitionof 67 o :-

. 7 oa 7 . _ %o
(‘2" 670 (p7, 070—%
7 O

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

Particular case :

If (CBF 7 = (6BF 7 ,60% (,1) " = (,») " andinthiscase (";) 7 = (') 7 if in addition
(o))" =(1) " then’ 7 0 =(y) 7 andasa consequence "Qs(0) = (" o) * "Q(0) this also
defines(’ ) 7 for the special case

Analogously if (62F7 = (62F7 ,6%% (1) 7 = (1,) 7 and then

(61) 7 = (6;) 7 ifinaddition (6g) 7 = (01) 7 then "Ys(0) = (0p) ’ “¥;(0) This is an important
consequence of the relation between (" ;) 7 and (' [) 7 , and definition of (6,) ” .

Qs s (6B (GHEFT Ol =0 544
@s Y, [(6®) ' (¢fEFt OYs= 0 545
has a unique positive solution , which is an equilibrium solution for the system 546
Qe 2@ (GFR) 2 + (6F* Yy Q= 0 547
@7 2'Qs  (cF7) 2 + (GFF? Y, Q=0 548
Qg 2'Q  (GR) 2 + (CHF? Yy Q=0 549
Qs *Tr [(6R)* (GRF? "Q 1Y = 0 550
@ > [(6B)* (WFBF? Q Iy =0 551
Qg 27Y; [(6FH)? (CBF* "Q 1= 0 552
has a unique positive solution , which is an equilibrium solution for 553
@o 201 (&%) + (BT Y Q=0 554
@ 2Q  (68)° + (T Y Q=0 555
@ °Qr  (aB) %+ (BT Y Q=0 556
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Gdo
@1

0

has a unique positive solution , which is an equilibrium solution

G4
Gys
Gde
9
G5

Gy

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

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

G2

(3

%
Y
%

“"Qs

per
“"Qs

Y
Y

Y

®"Qo

®"Qg
®"Qo

> Yo
> Y

® Yo

®"Qs

°"Q,
°'Qy

*"%
*"%

*"¥%

[(c35)
[(c57)
[(c$) ®

(657° "Qs
(GF° Qs
(BF° Qs

(62) ¢ + (BF* ¥

(%5) ¢ + (GBF* ¥
(6%) * + (BT * ¥

[(c53) *
[(c82) *
[(c83) *

(7"
(CBF* "%
(CF* "

(6%) ° + (&RF° Yo

(%) ° + (68F° Yo Qo=

(&%) ° + (C&BF° Yo

[(c$3) ®
[(c53) °

[(c85) °

(G5F° "Q
(C55F° "Qu

(C8F° &

(6) ° + (&BF° "¥%

% =0
I =0
I'%=0

Q= 0

Q=0
Q=0

1%

1%

1Y% =

- 0

=0
o= o0
I¥%e = 0
Yo = 0
%= 0

Q= 0

(6) ° + (®RF° "% Q=0
(6%) ° + (@®F° ™% Q=0

[(c8) °
[(68) °

[(c83) °

(CBF° Qs
(CBF° Qs

(CG5F° "Qs

I =0
I"%=0
1'% =0

0

0

0

557
558
559
560

561

563
564

565
566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

584

WWW.ijsrp.org

74



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012 75
ISSN 2250-3153

has a unique positive solution , which is an equilibrium solution for the system 582

G "Qr (GFR)TH(EFT Y Q=0 583

Gy "Qe (F)TH(EFEFT Y Q=0 584

Gg QG (GF) T+ (GHFT ¥ Q=0 585
586

@ 'Y [(68) 7 (GR’FT QI¥%=10 587

@ "% [(6F)7 (6P G 1'% =0 588

@ ¥ [(6%) 7 (/YT Q %= 0 589

has a unique positive solution , which is an equilibrium solution for the system 560

(a) Indeed the first two equations have a nontrivial solution "Qg,"Q; if

0¥ = (68) 7 (68H) 7T Gy T Gy T+ (GR)T(EFT W+ (6R) T (BT Y +

(BT " "% (&F ™ =0

Definition and uniqueness of ¥, :- 561

After hypothesis "Q0 < 0,"QH> > 0 and the functions (G5&*’ ¥, being increasing, it follows
that there exists a unique ¥, for which "Q™¥; = 0. With this value , we obtain from the three first
equations

“Q _ éns ' "Qy "Q _ iag " 'Qy
67 (@) THETFT Y ’ 87 (&) T Y

(e) By the same argument, the equations( SOLUTIONAL) admit solutions "Qg,"Qy if

e :(@)7(@%)7 a&e ! a&? !
(G82) " (GBF" "Qo + (G) " (GHF' "Qy +(6HF’ "Qo (FEF’ "Q =0

Wherein "Qy "Qg,"Q;,'Qg ,"Qg, Qg must be replaced by their values from 96. It is easy to see that 562
* is adecreasing function in "Q; taking into account the hypothesis « 0 > 0, H < 0 it follows
that there exists a unique "G, such thate "G = 0

Finally we obtain the unique solution OF THE SYSTEM
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"G, COC e QT = 0,"Y, COG w'Q"Y, = 0and

"Cé - (Ige 7 "(§,7 “Q - d’38 7 "C':i7
ST @R THEEFT Y T BT (@B THEF Y

g - s "%y \g - LY 563
67 (@) 7 (BFT Qo” T8 T (@B T (GRFT Qe

Definition and uniqueness of¥; :- 564

After hypothesis "Q0 < 0,"QHb > 0 and the functions (&t Y, being increasing, it follows
that there exists a unique "Y; for which "Q™¥; = 0. With this value , we obtain from the three first
equations

"Qp = épo 201 "Q, = dpp 2o
07 (HIHFT h 27 @) 3BT N
565

Definition and uniqueness of ¥ :- 566
After hypothesis "Q0 < 0,"QHb > 0 and the functions (¢G&** “Ys being increasing, it follows
that there exists a unique “Ys for which "Q"¥s = 0. With this value , we obtain from the three first
equations
"Q, = ipa 4 Qs "Qg = ips 4 Qs

MG ARRIC S L N SR SR -
Definition and uniqueness of ¥, :- 567
After hypothesis "Q0 < 0,"QHb > 0 and the functions (G&E*® Y, being increasing, it follows
that there exists a unique Y, for which "Q"Yy = 0. With this value , we obtain from the three first
equations
"Qg = ipg ° Qg "Qq = im0 ° Qg

87 (B AHRFS Yo 07 (6F) 5 +(HFS Yo
Definition and uniqueness of ¥ :- 568
After hypothesis "Q0 < 0,"QHb > 0 and the functions (G ¥, being increasing, it follows
that there exists a unique "¥; for which "Q"¥; = 0. With this value , we obtain from the three first
equations
"Q - (IBZ 6 Qs “Q _ (1)34 6 Qs

27T (B HBFS N T S BT %
(f) By the same argument, the equations 92,93 admit solutions "Qs,"Q, if 569

© 0= () () Qs ' Qs !
() ' (AT "O+ (6fh) ' (cBF* G +(cfBF' O(cfiFt 0 =0
Where in "0"Q3,"Q4, Q@5 ,"Q3, Qs must be replaced by their values from 96. It is easy to see that ¢

is a decreasing function in "Q, taking into account the hypothesis « 0 > 0, Hb < 0 it follows
that there exists a unique "G, such that "G = 0
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(g) By the same argument, the equations 92,93 admit solutions "Qg, '@y if
* 'Q = (Jﬁ)z(dﬁ)z (Iie 2 di? 2
(af2) 2 (GBF> "Qo + (6F) * (cf5F? "Qo +(cHF? "Q (¢f5F2 "Q =0

Wherein "Qq "Qg,'Q7,"Qg ,"Qg, Qg must be replaced by their values from 96. It is easy to see that
* is adecreasing function in "@, taking into account the hypothesis « 0 > 0, Hb < 0itfollows
that there exists a unique "G, suchthate "Qg * = 0

(a) By the same argument, the concatenated equations admit solutions "Qg,"Q; if
© Qs = (655) 2 (F) P Gy Py P
(62) 3 (65F° Qs + () * (FBF° Qs +(aRF° Qs (FF° Qs =0

Where in "Q3 "Qp,"Q1,"Q, ,"Qg,"Q, must be replaced by their values from 96. It is easy to see that
* is a decreasing function in "Q, taking into account the hypothesis « 0 > 0, H < 0t follows
that there exists a unique "G, such thate "Q; * = 0

(b) By the same argument, the equations of modules admit solutions "Q,, Qs if
* 'Q :(@)4(@%)4 &%4 4 &%5 4
(63) * (6RF* Q7 + () * (FBF* Q@ +(&&HF* Q7 (EF* Q; =0

Where in "Q; "Q4,"Qs,"Qg ,"Q4, Qg must be replaced by their values from 96. It is easy to see that
* is a decreasing function in "Qg taking into account the hypothesis « 0 > 0, Hb < 0t follows
that there exists a unique "Gg such thate “Q; * = 0

(c) By the same argument, the equations (modules) admit solutions "Qg, Qg if

* Q :(JS%)S(JS%)S (I%s ° 6%9 >
(G53) ° (GRF° "Qu + (68) ° (GHBF° "Qu +(GRF° "Q (BF° Q. =0

Where in "Q; "Qg,"Qg,"Qp ,"Qg,"Q, must be replaced by their values from 96. It is easy to see that
* is a decreasing function in "Qq taking into account the hypothesis « 0 > 0, Hb < 0 it follows
that there exists a unique "Gg such thate "Q; * = 0

(d) By the same argument, the equations (modules) admit solutions "Q,, Qs if

* Qs :(6592)6(@%)6 (Iéz 6 a&s 6
(63) © (GBF° "Qs + (&) ® (6HF° Qs +(WBEF® Qs (6HF°® Q =0

Wherein "Qs "Q,,"Qsz,"Q, ,'Q,,"Q, must be replaced by their values It is easy to see that ¢ is a
decreasing function in "Qg taking into account the hypothesis « 0 > 0, H < 0it follows that
there exists a unique "G5 suchthate "G = 0

Finally we obtain the unique solution of 89 to 94

Gy 0 G O = 0,"Y, O GrQY, = Oand
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G, = s d, "G = s 1 dy

ST @R IHERT Y, ) T (@R LT Y,
s 1Yy Y _

(B 1 (GBFL O B

s 1Ya

Y5 = T @ @t o

Obviously, these values represent an equilibrium solution

Finally we obtain the unique solution

Q; COG e Q" =0,"Y, GO @y QY, = 0and

"G = s 2 Gy "Gy = s 2 Gy
67 (o) 2+(@F2 Ty T () 2+(@F? Yy
Y - 6)16 2”{7 Y - 6318 2'Y7
67 (G2 (GRF2 Qo ” BT @) 2 (GRF? Qo

Obviously, these values represent an equilibrium solution

Finally we obtain the unique solution

"G, G @ Qg T =0, G xdQY; = 0and

q — ipo G Q — Gy 3G
07 (@B 3+CHRF % 1 2T (@) 3BT W

\Z — o 2% \{ — & 2%
07 (@) 2 (@BF s 2T @3 (BF3 e

Obviously, these values represent an equilibrium solution
Finally we obtain the unique solution
"G5 "OCE e "Q; = 0,"Y NE o' QYs = Oand

Q — ipa 4 Gs q — s 4 Gs
AT AT Y T T (@B BT Y

"\Z - (1)34 4"\£5 "\f — &)26 4"\55
AT @Y (@BF e T T @)Y (GRFY o7

Obviously, these values represent an equilibrium solution
Finally we obtain the unique solution
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Obviously, these values represent an equilibrium solution
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Obviously, these values represent an equilibrium solution
ASYMPTOTIC STABILITY ANALYSIS

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

594
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(G GEQ(EEF Belongto & * (4. then the above equilibrium point is asymptotically stable.

Proof: Denote

Definition of M 1 -
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Then taking into account equations (global) and neglecting the terms of power 2, we obtain
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If the conditions of the previous theorem are satisfied and if the functions (G2 &' Q(CE?

Belong to & 2 ( 51.) then the above equilibrium point is asymptotically stable
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taking into account equations (global)and neglecting the terms of power 2, we obtain
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If the conditions of the previous theorem are satisfied and if the functions ((&Ef® & ' Q(HF=2
Belong to 6 3 ( 51,) then the above equilibrium point is asymptotically stabl
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Then taking into account equations (global) and neglecting the terms of power 2, we obtain
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If the conditions of the previous theorem are satisfied and if the functions (G&f** & Q(d&F*
Belongto & 4 (s1.) then the above equilibrium point is asymptotically stabl
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Then taking into account equations (global) and neglecting the terms of power 2, we obtain
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If the conditions of the previous theorem are satisfied and if the functions (¢&f®° & Q&>

Belong to & ° (51.) then the above equilibrium point is asymptotically stable
Denote
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Then taking into account equations (global) and neglecting the terms of power 2, we obtain
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Obviously, these values represent an equilibrium solution of 79,20,36,22,23,

If the conditions of the previous theorem are satisfied and if the functions (G & 'Q(CEBF
Belongto & 7 (s.) then the above equilibrium point is asymptotically stable.
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Then taking into account equations(SOLUTIONAL) and neglecting the terms of power 2, we obtain 654
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The characteristic equation of this system is
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