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Abstract

The aim of this study is to investigate the dynamixchanical characteristics of HIV/AIDS in the humidood
circulating system. In this work, we developed astitutive carrier wave equation which we used aslation
to a second-order differential equation. It seeromfthe results, that the physical dynamic comptmehthe
HIV responsible for their destructive tendencylade n'A, €' A and k' A with A as a raising multiplier, whose

physical range of interest 3< A <19332 It is established in this study that when the Histers the human
blood circulating system, it takes about 73 day®neeits absolute effects would begin to manifastis study
revealed that AIDS actually results when theserdeste dynamic components of the HIV gradually dree
equal to their corresponding active dynamic compté the human blood circulating system. Thisvien
19234< A £19332and the time it takes the HIV infection to degeteetta AIDS is about 8years (96months).
The constitutive carrier wave equation that desxikthe biological system of man finally goes toozera
phenomenon called death, when the multiplier apgves the critical value df9332and the time it takes to
attain this value is about 12 years (144 months).

Key words: latent vibration, carrier wave, ‘host wave’, ‘psit&c wave’, raising multiplier, intrinsic paramese

1.0 Introduction

Some waves in nature behave parasitically when thirfere with another one. Such waves as the name
implies has the ability of transforming the init@taracteristics and behaviour of the interferegdena its own
form and quality after a given period of time. Undhis circumstance, all the active constituentsttod
interfered wave would have been completely eroded the resulting wave which is now parasitically
monochromatic, will eventually attenuate to zeingcs the ‘parasitic wave’ does not have its owrepghdent
parameters for sustaining a continuous existence.

The interference of one wave say ‘parasitic waygon another one say ‘host waweg' could cause the ‘host

wave’ to decay to zero if they are out of phasee Tecay process of, can be gradual, over-damped or
critically damped depending on the rate in which #mplitude of the host wave is brought to zeramweler,

the general understanding is that the combination,@and y, would first yield a third stage called the resultan
wave sayy , before the process of decay sets in. In this waekrefer to the resultant wave as the carrierewav

and we think this is a better representation.

The role of Human-Immunodeficiency Virus (HIV) ihg normal blood circulating system of Man (host
general been poorly understood. However, its rolelinical disease has attracted increasing intekéisman
immunodeficiency virus (HIV) infection / acquirechinunodeficiency syndrome (AIDS) is a disease of the
human immune system caused by HIV (Sepkowitz 2001).

During the initial infection a person may experiera brief period of influenza-like illness. Thistigically
followed by a prolonged period without symptoms.tAs iliness progresses it interferes more and mitrethe
immune system, making people much more likely toigfections, including opportunistic infectionshieh do
not usually affect people with immune systems (Maddolan 2010). In the absence of specific treattme
around half of the people infected with HIV develafDS within ten years and average survival tinfiera
infection with HIV is estimated to be 9 to 11 yedoNAIDS & WHO 2007).

According to the literature of clinical diseasds HIV feeds on and in the process kills the actigls that
make up the human immune system. This is a vemecbstatement but not a unique understanding.€Ttser
also a cause (vibration) that gives the HIV its awininsic characteristics, activity and existenltes not the
Human system that gives the HIV its life and exist since the HIV itself is a living organism andh its
own peculiar characteristics even before it enténedsystem of Man.

It is the vibration of the unknown force that caifife and existence. Therefore, for any activddgizal matter
to exist it must possess vibration. The human retartds as a transducer of this vibration. Foreipahe blood
stands as a means of conveying this vibrationltoréis of the human system.

The cyclic heart contraction generates pulsati@tiflow and latent vibration. The latent vibratisrsinusoidal
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and central in character, that is, it flows alohg middle of the vascular blood vessels. It orights active
particles of the blood and sets them into osciliatnotion with a unified frequency as it passeastitity of the
vascular blood vessels supports pulsatile blood,fllonnectivity network of the blood circulatingssgm, and
not the latent vibration.

Man and the Human-Immunodeficiency Virus (HIV) dreth active matter, as a result, they must have
independent peculiar vibrations in order to extss the vibration of the HIV that interferes withe vibration of
Man (host) in the circulating blood system aftefieation. The interference is destructive and itnsalown or
makes the biological system of man to malfunctiogesthe intrinsic parameters of the host have ladtened.

The activity of the HIV is everywhere the same witthe human blood circulating system, mutatiomtifall
does not affect its activity. That the HIV killsoglly with time shows that the wave functions of tH®&/ and
that of the host were initially incoherent. As auk, the amplitude, angular frequency, wave nunaret the
phase angle of the host (Man) which are the bamiarpeters of vibration were initially greater tiihase of the
HIV.

The human aorta is the main truck of a series s§&s which convey the oxygenated blood from tlaethe the
tissues (http://feducation.yahoo.com) . It is désatiin several portions, viz, the ascending adraarch of the
aorta, and the descending aorta. The ascending igaxbout 7cm (0.07m) in length and it has a sdiul.5cm
(0.015m). Arch of the Aorta is about 1.8cm (0.018m)length and its radius is 1cm (0.01m) while the
descending aorta has a length of 1.14cm (0.0114chaaradius of 1.11cm (0.0111m). The human artemni
extension of the aorta and there are various favittsapproximate radius of about 0.4cm (0.004m) tfielet al.
2000)

The smallest vessels, the capillaries, have a d&moéabout 5x18 m and 10x18 m, so that the red blood cells
whose diameter is about 8xdican pass through it [6]. There are about 250 cajel/mniof body tissues and
average length of a capillary is about 600 micr@&®x10°m).

However, we are going to utilize only the ascendiagameters of the aorta in our calculation andirassa
uniform geometry and structure for all the vascbliaod vessels. This assumption is reasonable irckatent
vibration takes its first unique course through #mrending aorta. The human veins are not takem int
consideration in our work, because it only convegraatured blood (deficient in oxygen and food euits) to
the human heart for reactivation. Also becausehef limited length of the human capillaries the exule
process of active blood in this region of spacesdu# take time as results our computation will inotude the
capillaries as well.

Human blood is a liquid tissue composed of roud8%o fluid plasma and 45% cells. The three main sygie
cells in blood are red blood cells, white bloodsahd platelets. 92% of blood plasma is compo$edater and
the other 8% is composed of proteins, metabolitesians (Cutnett al. 1998). The density of blood plasma is
approximately 1025 kg/frand the density of blood cells circulating in thieod is approximately 1125 kg/m
Blood plasma and its contents are known as whaed(Alexandegt al. 1998). The average density of whole
blood for a human is about 1050 kd/rBlood viscosity is a measure of the resistandeladd to flow, which is
being deformed by either shear or extensionalrsif@lenn 2008). The dynamic viscosity § of the human

1

blood at 37C is usually betweer0003kgm ™ 's™ *and 0004kgm™*s™*, while the arterial blood perfusion rate (

w, ), which is the delivery of arterial blood to a @kgpy bed in the biological tissue i8.5kgm™ *s™!(Tzu-Ching

Shih 2012). The viscosity of blood thus dependstlon viscosity of the plasma, in combination witte th
particles. However, plasma can be considered asvedwian fluid, but blood cannot due to the pagscivhich
add non-idealities to the fluid.

If a wave is to travel through a medium such aswatir, steel, or a stretched string, it must eabe particles
of that medium to oscillate as it passes (Datidl. 2001). For that to happen, the medium must pesseth
mass (so that there can be kinetic energy) andi@tgs(so that there can be potential energy). §hine
medium’s mass and elasticity property determines fast the wave can travel in the medium.

The principle of superposition of wave states thatny medium is disturbed simultaneously by a nambof
disturbances, then the instantaneous displacemiéinbevgiven by the vector sum of the disturbanceick
would have been produced by the individual wavegassely. Superposition helps in the handling of
complicated wave motions. It is applicable to el@tiagnetic waves and elastic waves in a deformediume
provided Hooke’s law is obeyed.

The initial characteristics of a given wave witldefinite origin or source can best be determinedhieyuse of a
sine wave function. However, for the deductive thateation of the initial behaviour of a wave whas#gin is
not certain, the cosine wave function can bestffeetévely utilized.

Generally, it is the human blood that respondséolatent vibration from the heart with a specifieave form.
The blood then propagates away from the regiorhefdisturbance and in the process circulates oxygeh
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food nutrients to nourish the biological cells 6ethuman system. Any alteration to this processlteso
starvation, a gradual weakening of the fundamecgdls and a subsequent breakdown in the entire huma
biological system if uncontrolled.

1.1 Research Methodology
1. The wave function of a HIV / AIDS free individus measured (the blood specimen being used as the
medium) and the following observations were recdrd® the amplitudea (ii) the phase angle, (iii) the

angular frequencyn (iv) the wave numberk . These parameters make up the characteristidsedfidst wave
function.
Note thata, € and n are assumed to be constant in the human systesptefioc some fluctuating factors, e.g.

illness, which of course can only alter them slighnd temporarily.

2. The blood specimen HIV/AIDS infected candidathogse immune count rate is already exactly zero is
collected and measured. The following observatisee recorded: (i) the amplitude,(ii) the phase angle,

(ii) the angular frequencyn' (iv) the wave numbek'. These parameters make up the characteristicleof t
HIV wave function.

3. Since the immune system of the HIV/AIDS indivadlus exactly zero, the measured wave functionhin t
asymptotic limit shall depend entirely on the viia of the HIV only as every other active compatseof the
blood system would have been exterminated.

4. The measured characteristic wave function otwitecandidates cannot be the same. Whatever thkesrthe
difference are the attributes of the HIV.

5. The measured wave function of the HIV infectaddidate is independent of intrinsic variables sashhe
number, size, mass and of course the mutation pgogkat all) of the invading HIV.

6. The measured characteristic wave function ofHthé infected candidate is the same everywhereiwithe
host. That means, irrespective of the occupatiath@HIV in the host system be it in the liver, banarrow, or

in the brain, the activity of the HIV is the sameg/where and hence the wave function must beaines

7. The wave function of the HIV cannot be directheasured since it does not have definite indepénden
existence outside the host system. As a resultiwthes function of the HIV can only be deductivelgasured
within the host system.

8. If the HIV exists it must have a peculiar vioatof its own which must be independent of theaiton of the
host. And once the attributes of this vibration lamewn, then, it can be selectively destroyed ftbs body of
the host by using anti-vibrating components.

9. That the HIV Kkills slowly with time shows thabte wave function of the HIV and that of the man are
incoherent. As a result, the amplitude, angulagdency, wave number and the phase angle of viloratidhe
human system (host) were initially greater thars¢hof the vibration of the HIV (parasite).

Generally, it is the human blood that respond$éolatent vibration from the heart with a specifieave form.
The blood then propagates away from the regiorhefdisturbance and in the process circulates oxagein
food nutrients to nourish the biological cells 6ethuman system. Any alteration to this processlteso
starvation, a gradual weakening of the fundamecgdls and a subsequent breakdown in the entire huma
system if uncontrolled.

The aim of this work is to describe the biomechahiihavior of HIV in the human blood vessels andeport
the methodology developed in our labouratory taatt@rize the dynamics of the ‘host wave’ and thafséllV
wave’ in the constitutive carrier wave equationtfie human blood circulating system. Understandimyen
propagation in arterial walls, local hemodynamasgd wall shear stress gradient is important in tsteading
the mechanisms of cardiovascular function. Artesialls are anisotropic and heterogeneous, compaisiegers
with different bio-mechanical characteristics whitlake the understanding of the mechanical influgribat
arteries contribute to blood flow very difficult @ienta 1993).

This paper is outlined as follows. Section 1, iilates the basic concept of the work under studihe
mathematical theory is presented in section 2. Vésgnt the results obtained in section 3. Whiledcation 4,
we present the analytical discussion of the resaitained. The conclusion of this work is showrséttion 5,
and this is immediately followed by an appendix arit of references.

2.0 Mathematical theory of superposition of waves

The initial characteristics of a given wave witdefinite origin or source can best be determinethleyuse of a
sine wave function. However, for the deductive dateation of the initial behaviour of a wave whawggin is
not certain, the cosine wave function can bestieetévely utilized. Now, let us consider two ifterent waves
that are defined by the non - stationary displacgmectors
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y, =aBcos(kB.F —npt - f)
(2.1)
y, =bAcos(k'A.F -n'At-£1)
(2.2)

where all the symbols retain their usual meanimgghis study, (2.1) is regarded as the ‘host evavhose
propagation depends on the inbuilt raising muheipdi'(= 0... ,1). While (2.2) represents a ‘parasitic wave’ with

, max). The inbuilt multipliers are both dimensionlessiaas the

name implies, they are capable of gradually lowge@and raising the basic intrinsic parameters ohhweaves
respectively with time. Let us superpose (2.2)2d); with the hope to realize a common wave fuamcti

y =y, +Yy, =aBcos(kBF —nfBt - B) +bAcos(kAT —n'At - £2)

an inbuilt raising muItipIieﬂ(: 0,12,-,4

2.3
(Sup)pose, we assume that for a very small paragietbe below equation holds,
nNA=¢+npg
(2.4)
y = aBcosk B.F —npBt-gB) +bAcosk'A.F —nBt-_t—-¢g'A)
(2.5)
Again in (2.5), we let
& =J{t+e
(2.6)
y = afBcosk B.F —n Bt - &h) +bAcosk'A.F —npt-¢;)
(2.7

For the purpose of proper grouping we again ma&ddahowing assumption:
KB.F =KA.F=¢&

(2.8)
(kg-ka).r=¢
(2.9)
y = aBcos((& - nBt) - £ ) +bAcod(£ - nBt) - )
(2.10)

We can now apply the cosine rule for addition dflaa to reevaluate each term in (2.10), that is,
cos(A+ B) = cosAcosB F sin AsinB

(2.11)
y = aﬁ{ cos(é —nBt)cosB e +sin(é - nﬁt)sinﬁg} +
b { cos(é —n Bt )cosg; +sin(é —nBt)sin si}
(2.12)
y = afcos( —nBt)cosfe +afsin(é —npt)sinfe +
bAcos¢ - npgt)cose; +bAsin —npSt)sing;
(2.13)
y = cos - n,Bt){a,B cosp & +bA cossi} + sin( - n,Bt){aBsin Be +bpsin Ei}
(2.14)

For technicality, let us make the following suhstiins so that we can further simplify (2.14).
AcosE = afcospe + bAcosg;

(2.15)
AsinE = afsin e + bAsing;
(2.16)
y = A{cos({ - ngt)cosk +sin(é —nBt)sin E}
(2.17)
y = Acos{;‘ -ngt- E}
(2.18)
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y = Acos{(KB - K'A).F -ngt - E}
(2.19)
The simultaneous nature of (2.15) and (2.16) waaridble us to square though them and add the regulti
equations term by term, that is

2 2 _ 252 2 2,2 2
A“cos E=a“f“cos Be+b"A “cos ¢ +2abf Acosfecoss;

(2.20)
A%sin’E = azﬂz sin’ Le+ b} %sin” & +2abf Asinfesing;
(2.21)
A? = az,B2 +b%1 %+ 2ab,8)l{cos,8€cosgi +sin,8£sin£i}
(2.22)
A% = a?B? +b2) 2+ 2abB A cos(Be - £])
(2.23)
A? = a?p? + b2} 2+ 2abB Acos(Be - (MA - nB)t - 1)
(2.24)
A= \/azﬁz +b21 2+ 2abBAcos((Be - £ A) + (nB-NA)t)
(2.25)
y= \/azﬁz +b2A% +2aBbAcos((Be - £4) +(nB-nA)t) x cos((KB - K'A).F - nBt-E)
(2.26)

Upon dividing (2.16) by (2.15), we get that
_aBsinBe+bAsing

tanE
afcosf € +bAcose;
(2.27)
- . tan_l( aBsin B e +bAsin(e' - (N8 - n'A)t) ]
afcosfe+bAcos(eA—(nB-n'A)t)
(2.28)

Hence (2.26) is the resultant wave equation whidtdbes the superposition of the ‘parasitic wawrethe ‘host
wave’. Equation (2.26) represents a resultant weygation in which the effects of the constitutivawes are
additive in nature. However, suppose the effecthefconstitutive waves are subtractive and withwiew that
the basic parameters of the ‘host wave’ are conhstih time, i.e,f =1 and leave its variation for future study,

then without loss of dimensionality we can reca@s2§) and (2.28) as

y= \/(az - b2/12)— 2(a-bA)" cos((n—nA)t - (£ - £A)) x cos{(K —KA).F = (n-n'A)t - E)
(2.29)
where we have redefined,

\

A= \/(az -b?A 2)— 2(a-b4)? cos((n-nAyt - (£ - £1))
(2.30)

_1( asing -bAsin((n-n'A)t - 5'/1)]
E =tan

acose —bAcos(h—-n'A)t -£'1)

(2.31)

Equation (2.29) is the constitutive carrier waveiaipn necessary for our study. It describes thigcand
performance of most physically active systems.esdquation stands, it is a ‘corrupt wave’, in whicis only
the variation in the intrinsic parameters of thargsitic wave’ that determines the life span of #utive
biological system which it describes. Hencefortle, vave agreed in this study, that the initial patems of the
‘host wave’ are assumed to be constant and algoatteeinitially greater than those of the ‘parasitiave’. Now
by definition: the modulation angular frequencygisen by(n —n'A) , the modulation propagation constant is
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(k —k'A), the phase differenck between the two interfering wavegds- £'4) , the interference term is given
by ; 2(a—b/l)2 cos((n—n'/l)t—(e—g'/l)), while waves out of phase interfere destructivatcording to

(a—bA)2 and waves in-phase interfere constructively acogrdio (a+b/1)2. In the regions where the

amplitude of the carrier wave is greater than eittighe amplitude of the individual wave, we haemstructive
interference that means the path differencg is¢’'A) , otherwise, it is destructive in which case ttathp

difference ige -¢'A) . If n=n', then the average angular frequency s@y+ n')/2 will be much more
greater than the modulation angular frequency ($ay n')/2 and once this is achieved, then we will have a
slowly varying carrier wave with a rapidly oscillag phase.

2.1 Equation of motion of the carrier wave in the bbod vessels of the host
The carrier wave given by (2.29) can only have aimam value if the spatial oscillating phase is &g 1.
Hence

\

Ym = \/(az —b2/12)— 2(a—b)|)2 cos((n -n'A)t —(5—5'/1))

(2.32)

N e

dVYm
dt

= (n-n'A)(a-br)? sin((n -n'At-(e- 5’)!))>< ((a2 -b2%4?) - 2(a-bA)? cos((n -nMt-(e-€A )))_

1

2

= (n-n'A)(a-bA)2 cof(n-n'A)t —(5—5'/1))><[(a2 “b22) ~2(a-b1)” cosl(n-nA)t - (£ - £ ))J
dt?

3

- (n—n'/1)2(a—b)l)4sinz((n—n’)l)t—(s—s’)l))X((aZ —b2/12)—2(a—b/1)2cos((n—n')l)t—(5—5'/1))) 2

(2.34)
The equation of motion obeyed by the constitutiagier wave as it propagates along the human blesdels is
affected by two factors. Firstly, the resistancequbby the elasticity of the walls of the bloodseds, secondly,
the elastic property of the blood medium where therier wave is propagating. The medium’'s mass and
elasticity property determines how fast the wave tcavel in the medium. Hence the equation of artvould
be partly Newtonian due to the fluidize nature loé tlood medium and non-Newtonian due to the partic
constituent part of the blood which creates noalities. We can therefore write the equation ofiotoais
2
F=-u % —oy? (2.35)

d? d
oV ouy (—ijvz =0
dt2 dt

(2.36)

Where pis the density of the human blood (KgmV is the volume of the blood vessel which is consideto
be cylindrical vascular geometryr(rzl ) and the unit is (M, # is the dynamic viscosity of blood (kgis),
and g = v w,is the product of the kinematic viscosity of bloa) whose unit is (/s and the arterial blood
perfusion @, ) having a unit of kgiis®, o is the elasticity of the blood medium. The influeraf gravity on the

flow of blood is assumed to be negligible. Hencerfmximum value of the carrier wave we then rewf2s6)
as
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PV ——+2Uy, | — = |+0Y, =0
dt 2 dt

(2.37)
Now with the following boundary conditions thattamet = 0,41 =0, in (2.32) — (2.34)

1
Yo = (a2 -2a’ cos(—s)F

(2.38)
y2 = (a2 -2a’ cos(—s))
(2.39)
d 1
% =na’ sin(—‘s)(a2 -2a’ cos(—s)) ’
(2.40)
PYm _ 2.2 o . _%_24.2_ 2 _ o2 _72
—— =n"a” cosf-¢)la” — 2a“ cosf-¢) n“a sin“(-&)la“ — 2a“ cosE¢)
dt?
(2.41)
By substituting (2.38) — (2.41) into (2.37) we get
2,2 2 2.4 cin2(_ 2 qinf_
oV n<a“ cos(¢) B n<a” sin“(-¢) +2u | (@% - 282 cose)) /2 x na“ sin(-¢)
(a® - 2a% cost€))Y'?  (a? - 2a® cos(-¢))3/? (a? - 2a? cos(-¢))*'?
+ J(a2 -2a’ cos(—s)): 0
(2.42)
nacosfe¢) n2asin®(-¢) s . ’
oV - +2u \na“ sin(=¢) |+ o\a“ (1-2cost¢)) /=0
(1-2cost¢)Y'?  (1-2coske))®/?
(2.43)

3
To linearize (2.43) we multiply through it t(\l— Zcos(—‘ﬂ:))E so that

oV (nzacosﬁ:)(l— 2coste)) - nzasinz(—g))+ 2u (na2 sin(-)(L- 2005(—5))3/2)+ a(a2 a- 2005(—5))5’2): 0

2.44

$Ne a)re going to utilize two types of approximatimnlinearize (2.44). The first approximation is thsual
binomial expansion of the fractional terms in (J.4¢hile we stop at the second term and the secype of
approximation is the ‘third world approximation’ofisequently, upon using the fact tlais(-¢) = cose (even
and symmetric function) ansin(—¢) = —sing (odd and screw symmetric function), equation (Ryldlds after
the binomial expansion the following result.

oV nza(cose(l— 2cose) - sin® £)+ 2u (— na’sine(l- 3cose) + )+ a(a2 (1- 5cose) + ): 0

(2.45)

(cosg - 2c0s’ € - sin? s)pv na+ ((1— 5cosg)a+(6,unsin£coss - 2,unsin£))a2 =0

(2.46)
(cosg - 2c0¢ ¢ - sin? s)pv n‘a=0
(2.47)
((a —-50cosg) -2un(sing - 3sim:cosa:))a2 =0
(2.48)
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2.2 Calculation of the phase angleq) of the host wave

It can be gathered from (2.47) and (2.48) by singgjyating coefficients of the left side to zerade
cose - 2c08” £ —sin‘e=0

(2.49)
sing — 3sinecose =0
(2.50)
1- 5cose =0
(2.51)

2
" . . £
Let us now solve for the critical value of the phasgle of the ‘host wave’ by using the relatooss = 1—7

andsine = £ in (2.49), (2.50), and (2.51) so that we get retbpely

et -e?+2=0

(2.52)

3% -4=0
(2.53)

562 -8=0
(2.54)

By solving for €in (2.52) we get

& =-09783+ 06761 ,; &, =-09783-0.6761 ; &;=09783+06761 ; &£, =0.9783-0.6761
(2.55)

However, a more realistic complex value &fis £, = 0.9783+ 0.6761 and by converting the result from
complex variable value to degree we get

0.6761 _
£ = orgs” 0691 = £=tan '(0.6919 = 35° (0.6109rad.)

(2.56)
Equations (2.53) and (2.54) yield= 115rad. ande = 126 rad., respectively. In this work, we are going to

implements = 0.6109ad . The two dimensional nature a&f which is given by (2.56) makes it more a suitable
and realistic value for application in this study.

2.3 Calculation of the angular frequency ) of the *host wave’

Now the kinematic viscosity of blood is given by tlpiation

M _ 0004kgm™'s™*
p 105kgm" *

1

Kinematic viscosity U= =3.8095x10 °m?s”

(2.57)
The elasticity of the blood medium is calculated from the artebialod perfusion (which is a measure of the

ability of blood to spread). Thus given that the @ateblood perfusiorw, = 05kgm- 357! we can write

o =uw, =19048x10 °kgm 's”?

(2.58)
- (1— 5COS£) g
- (63in5cosg - Zsing),u
(2.59)
o ~ (1-5c0s0.6109)) 1.9048x 10” Ckgm ™ s~ 2  0.000882ad/ <
(6sin (0.6109 cos0.6109 - 2sin (0.6109)) 0004kgm s~
(2.60)
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2.4 Calculation of the amplitude @) of the *host wave’

The second approximation to (2.44) is the ‘thirdridd@pproximation’. This is the differential minigation of
the binomial expansion of a given variable functibrstates that for any variable function
n(n-1)

L+ t(@)E" =d¥"¢(1+nff(¢)+2—!'1(£f(¢))2 MO (e 1) +j

(€ ()

(2.61)

d
_n_
dg

Here ¢ is a variable function and is any scalar number. The ‘third world approximatienhances minimum
functional value and easy convergence of resul.cele

(1— 2(:035)3/2 = (1+ € 2(:035))3/2 = (O + 3sing — osesing + ) - 3sine = —Xosesing
(2.62)

(1— 20035)5’2 = (1+ € 2cosa:))5’2 = (0+ 5sine —15cosesing + )— 5sine = —15cosesing

(2.63)
Substituting (2.62) and (2.63) into (2.44) we d&trasimplification

pvn?a lcoss(1- 2cose) - sin? €]+ 2u na? sine (Bcosssing)+ a(a2 (—15003£sin£)): 0
(2.64)

gl (cose— 2cos’ ¢ - sin? e)pv n?

6 unsin? £ cose —150 cose sine

(2.65)
oz - (cos@.slog - 2c0<(0.6109 - sin? (0.6109) pV n?
6(0.000882)(0004)sin? (0.6109)cos(0.6109 - 15(1.9048x 10" ®) cos(0.6109)sin (0.6109
(2.66)
a = (-1295380767)pV n?
(2.67)

Now for the human Aorta the radius: 0015m, | = 007m= V = 77r?l = 3142x (0015)2 x 007

a = (-1295380767) x 1050x 3142x (00157 x 007 x (0.000883° = 0.00524m

(2.68)

Also the amplitude of the carrier wave in the huroapillary can be calculated from (2.68). Thustfer human
capillary whose length is about 600 X0 and diameter d= 10X10(radius r = 5X18 m), the approximate
value of the amplitude of the ‘host wave’ in theitlary isa = 499x10#m.

2.5 Calculation of the wave number or the spatialrfequency (k) of the ‘host wave'.

We have made the assumption that for the carrietevia have a maximum value then the spatial osicifja
phase must be equal to 1, as a result

cos{(K -KA).F —(n-nA)t-E)=1

(2.69)
(K -Ra).F =(n-ri)t-E)=0
(2.70)
(k =KA) = (k=KA), i + (k=KA), j+(k-kA),k
(2.71)
F=x+Vyj+2
(2.72)

If we assume that the motion is constant in théreetion and the wave vector mode is also the sfamboth x
and y plane in the cylindrical system then

(kK =KA) = (k=KA),i +(k=KA), ]
(2.73)

45



Advances in Physics Theories and Applications www.iiste.org

ISSN 2224-719X (Paper) ISSN 2225-0638 (Online) iy
Vol21, 2013 ISl
I =rcosfi +rsindj

(2.74)
where 8 = m- (¢ — £'A) is the variable angle betwegn and y, ,please appendix for details.

(k —KA).F = = (k= KA)r (cosd +sind)
(2.75)

((k = K'A)r (cos +sind) - (n—n'A)t—E) =0

(2.76)

with the boundary conditions that at tire 0, A =0,E =tan l(tane) =& =0.6109rad.
G=m—-(c-€AN)=m-¢=3142-0.6109= 25311rad.

(2.77)
kr (cos(25319 + sin (25319) - 0.610%ad. = 0
(2.78)
0.6109rad. 0.6109rad.
k = = =166rad./ m
r (-0.2460943 ~ 0015mx (—0.2460945
(2.79)

Note that the radius of the human aorta r = 0.0aBthalso we are working with the absolute valule .of

2.6 Determination of the HIV/AIDS parameters (b,n',&"and k')

The gradual deterioration of the biological systefra HIV/ AIDS infected candidate would make usiéet
that after a sufficiently long period of time allet active constituents of the human system would Heeen
completely eroded by the influence of the HIV, ba basis of this argument the below relation holds

a-bd =0 = 0.00524=bA
n-n'A=0 = 0.000882=n'A
E-21=0 = 0.6109=¢'A
k-k'A=0 =166=k'A

(2.80)

Upon dividing the sets of relations in (2.80) wathe another with the view to first eliminatewe get
5.94104n' = b
0.008577%' =b

0.00003156&" =b
0.0014437%' =n’
0.0000053132k"' = n'
0.0036&' = ¢’

(2.81)
A more realistic and applicable relation is whé&008577%"' = 0.000031566' , from which based on simple

ratio
&' =0.0000316Gad.

k' = 0.00858ad./m
n' = 456x10 8rad./s

b= 271x10""m

(2.82)
Any of these values of the HIV parameters shalldpoe a corresponding approximate value of lambda
A =19332upon substituting them in (2.80). Note that for thmerest of uniformity and anticipated
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complications we are using the minimum value whgd9332. Hence;0 < A 19332 Hence, so far, we have

determined the basic intrinsic vibratory charastas of both the human ‘host wave’ and those ef iV
‘parasitic wave’ both contained in the carrier wave

2.7 Determination of the attenuation constantf)

Attenuation is a decay process. It brings aboutaalgpl reduction and weakening in the initial sgthnof the
intrinsic parameters of a given active systemthls study, the parameters are the amplitualy phase angle (
£ ), angular frequencyr() and the spatial frequenck §.

The dimension of the attenuation constap) (s determined by the system under study. Howewethis work,
attenuation constant is the relative rate of faawl change (FC) in the basic parameters of theecavave
function. Thereare 4 (four) attenuating parameters present incvéer wave. Now, supposea, n, &, k
represent the initial intrinsic parameters of thest wave’ that is present in the carrier wave andbA ,
n-n'A, e-¢1, k=Kk'A represent the intrinsic parameters of the ‘hosteithat survives after a given time.

Hence, the FC is
1 a—bA e-&' n-n'A k-k'A
g=—X + + +
4 a £ n k

FC|/1=i _FC|/1=i+1 gy — 0

unit time (s) unit time (s)

(2.83)

(2.84)
The dimension isper second ( s ). Thus (2.84) givesn =0.0000517s " for all values of
Al =0%12...,19332).

2.8 Determination of the time ¢)
We used the information provided in section 2.7cdonpute the various times taken for the carrievento
decay to zero. The maximum time the carrier wawteth as a function of the raising multiplidris also

calculated from the attenuation equation shown2b§4). The reader should note that we have adapsiowly
varying regular interval for the raising multipliesince this would help to delineate clearly the gt
parameter space accessible to our model.

However, it is clear from the calculation that tlifferent attenuating fractional changes contaimethe carrier
wave are approximately equal to one another. Wenoanapply the attenuation time equation given Wwelo

oo Y nt)/ A
(2.85)
A
t=—-| — |Ino
2y/7
(2.86)

The indexyis the HIV factor. Thus, for HI\y = 3, and it is different for any other human diseabes are not

localized. The equation is statistical and not einistic law. It gives the expected intrinsiagmeters of the
‘host wave’ that survives after timhe Clearly, we used (2.86) to calculate the exatiievaf the decay time.

3.0 PRESENTATION OF RESULTS
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Fig. 3.1: Thisrepresentshe graph of the spatial oscillating phase of thestitutive carrier wave against time
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Fig. 3.2: Thisrepresentshe graph of the total phase andteof the constitutive carrier wave against titne
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Fig. 3.4: Thisrepresents the graph thie constitutive carrier wave displacement againstt .

DISSCUSION OF RESULTS

4e+00E

The fig. 3.1 represents the variation of the spatszillating part of the carrier wave with time. dscillates
between the values &fl and converges to zero when the multiplier hasratthits maximum valué = 19332

Generally, the first significant feature of the sjpa given by the figures is the definite singulagt time t = 5 x
10" s (19 months) or about 2 years. This definite diemify is an indication of the attenuating consitt
parameters of the biological system of Man duehtopresence of the HIV. However, the host systendu
renormalizes to cancel the systems defect and hbeantinuous bold spectra.
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The second obvious significant feature common édfiures is the depletion in the spectra at t=x11G s (65
months) or about 5 years. The interpretation of thépletion is that the HIV is now taking activemdoant
control of the host biological system. Thus thestitnent parameters of the HIV wave function aradgally
becoming equal to those of the host. This resalthé decay in the active constituents of the I$gstem. The
destructive effect of the HIV in the host systemasv becoming very intense and difficult to control

Finally, the graphs show that the spectra of tliecied biological system of the host degeneraie AIDS if

uncontrolled around = 2.5><1085(96 months) or about 8 years. This is marked by fdiet and sharp
separations in the spectra lines of figs 3.1, 318 a.4. The biological system of Man goes to zetwenv

t = 367894196 which is about 12 years.

The Fig. 3.2 shows that within the first 2 years & x 10s) when the multiplicative factérs A < 14633, the
total phase angl& experiences both positive and negative increasalines. Also the figure reveals a bold
spectrum in the total phase angle of the constitai@rier wave in the interval of the multiplicaifactor

0< A<18874and time Gt <1.7x1¢s (0< t <5years). In this regime the phase angle of thet‘h@se’ is
fluctuating between both positive and negative @alithereby undergoing constructive and destructive

interactions with that of the ‘parasitic wave’. Beyl this interval, that is, when the titng 1.7x10%sand the
multiplier18875< A = 19332, the spectrum lines of the total phase angle bescfaint and sharp showing a
steady depletion in the total phase angle of theerawave. The total phase angle of the constiéutarrier
wave has maximum and minimum valuetdf5468rad. However, the spectrum does not finally go ¢coz

rather it diverges even when the multiplier hagiaéd its maximum valué =19332.

In Fig. 3.3, the amplitude of the carrier wavenigially imaginary in the intervab < A <1866 and0 < t < 122s
while the amplitude of the carrier wavei 30041863in< A<i 0.0040531in. However, it is the absolute

values of the amplitude that we used in the gragblmicesentation. Subsequently, the amplitude isemgodof the
imaginary and real partA= A +iA, in the interval of the multiplie0< A <6432, and the time
0<t<6287092and the amplitude of the carrier wave 00041863in< A<i 0.00018918n . This shows

that the motion is actually two-dimensional (2Dhug A andA, are the components of the amplitudexiand
y - directions, andA is tangential to the path of the moving amplitudehe carrier wave. This region of real

and imaginary values of the amplitude is an indacabf the human system to guild and renormalibesstystem
against the effect of the interfering HIV ‘parasitvave’.

There is constant agitation by the intrinsic paremgeof the ‘host wave’ to suppress the destrudtiflaence of
the interfering ‘parasitic wave’ in this region.hd intrinsic parameters of the ‘host wave’ are pgsi serious
resistance to the destructive tendency of the §iacavave’. The effect of the imaginary decay le amplitude
is unnoticeable or inadequately felt by the humgsiesn in this interval. Although, unnoticeable amay, but
so much imaginary destructive harm would have e to the intrinsic constituent parameters of'tiwsst
wave’.

Beyond this interval the amplitude of the carriesve begins to fluctuate with only real values ie thterval of
the multiplier 6433< A <19233and the time 6289274 st < 241907463 s or (73 dagst <8 years) and the
amplitude of the carrier wave 3800337988 < A < 0.00054097. In this region the HIV infection is now

taking absolute effect on the biomechanical systéthe infected candidate. In other words, countiagn the
moment one takes in the HIV, there would be absahdication and manifestation of its presencer afedays.
This in the clinical literature of diseases is melgal as the window period.
The non-consistent attenuating behavior in thiserirgl is a consequence of the fact that the andaitf the
carrier wave do not steadily go to zero, rathefluttuates. The fluctuation is due to the constugciand
destructive interference of both the ‘host waved éme ‘parasitic wave’. In the regions where thephtude of
the carrier wave is greater than either of the #og# of the individual wave, we have construciivierference,
otherwise, it is destructive.
Our calculation shows that in the absence of spetiéatment, the infection degenerates into AlDt®ra3
years. In this case, it is observed that theresiteady exponential decrease in the values ofrii@itade in the
interval 242359228 <t < 367894196 (8 yearx<t <12 years) when raising multipli#9234< 1 <19332
This consistent decrease leads to a gradual reduethd weakening in the initial strength of theiwect
constituents of the host biological system. Consatly, the amplitude of the constituted carrier wav
consistently attenuates to zero when the raisintjiphar A > 19332and the timé > 367894196 s or about 12
years. The amplitude of the carrier wave thus earieasymptotically  between
0.00053612n< A< 0.00010378n.
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The graph of the carrier wave against time is showfig. 3.4. Of course we know that the carrievevas the
product of the amplitude and the spatial osciltafiinase. Consequently, the calculated values chnfyditude
which is the maximum displacement from some oragimusually greater those of the carrier wave.

As we have said before now, the spectrum of theerarvave is similar to those of figs, 3.1 and 3 Be carrier
wave experiences a steady damping process andangstently attenuated to zero. The spectrurh@tarrier
wave was initially bold with some regular disconitres in the time interval 1.5 x 18<t <2 x 16 s or about
5 years. One could even suspect that with the @attithe depletion, this interval should mark tlegibning of
AIDS after infection. The attenuation of the carrigave to zero is rapid in the interval when thésirg
multiplier 19234 1 <19332 and the time 2.5 x46< t <4 x 1 s. This of course represents the interval of the
predominance of the dynamic constituents of ondy ititerfering HIV ‘parasitic wave’, that is exisjrAIDS,
while those of the resident ‘host wave’ are criticandergoing damping.

Thus the phenomenon of AIDS actually occurs initierval when the raising multiplier 192841 <19332and
the time 242359220sst < 367894196 s or (8 yeasst <12 years). This interval revealed that in the abseaf
specific treatment, people infected with HIV deyel®I DS within eight years. Consequently, withinglmterval
the system of the infected candidate can no lorgmver from the HIV infection irrespective of atmgatment
administered. The carrier wave which describesctiexistence of the biological system of Man and Hihe
ceases to exist —the phenomenon called death, dififugears after infection. This is as a resultheffact that
all the active constituents of the ‘host wave’ wbilave been completely attenuated by the influerictne
interfering HIV ‘parasitic wave’.

5.0 CONCLUSION
It seems from the results, that the actual dynamoimponents of the HIV responsible for their destwec
tendency arbA,n'A, €'Aandk’A. The result shows that every active system hamlauilt parameter that

enables it to correct any anomaly that affectJliis study revealed that in the absence of spetifiatment,
people infected with HIV develop AIDS within eighears and the average survival time after infectidth
HIV is found to be about 8 to 12 years. Conseqyentithin this time interval the biological systeof the
infected candidate can no longer recover from thé iHfection irrespective of any treatment admiarstd. Also
the cessation of the carrier wave which describescobexistence of the system of Man and the HIVias
instantaneous but gradual. Initially the biologisgstem of Man tends to annul the effect of thes@mee of the
HIV starting from the moment the person contactedCbnsequently, the existence or the life spararof
physically active system is determined by the tasie of its basic intrinsic parameters to the rdetive
influence of any external factor. Thus this studys o some extent provided the means of determitkiag
activity and performance of HIV in the human blagictulating system. As a result, the HIV can bestvely
and discriminately destroyed from the human bialabsystem by anti-vibrating component without cagishe
slightest harm to the body mechanics of Man. Thiskwthus identifies the matrix of scientific priteis that
should bring us measurably closer to our visionde¥eloping a cure for HIV/AIDS infection. Finallyhe
significance of the HIV pandemic has been sciar@ify exaggerated, since the search strategy éoctine may
lie outside the complex scientific ideas and apgiazurrently propounded.

5.1 Limitations

Limitations in this work would include the use afnse physical data such as the dynamic viscosityladd
whose values may not be exact based on small ian$adluring experimental measurement. Secondlystilney
relied on measurements of some sensitive physaranpeters such as the radius and length of the mamaa,
which may differ slightly between individuals. Cewagiently, the findings presented here may not be
generalizable to the greater sense except if onebeaprovided with uninterrupted physically meadudata.
However, variations in the results or not, the agerstatistical difference in the results that lsammbtained will

be very small and tolerable.

5.2 Suggestions for further work

This study in theory and practice can be extendddvestigate wave interference and propagatiomvaor and
three- dimensional systems. The carrier wave fanatie developed in this work can be utilized in deeluctive
and predictive study of wave attenuation in exgiorageophysics and telecommunication engineerifis
work can also be extended to investigate energyadtion in a HIV/AIDS patient.

APPENDIX : Vector representation of the superposition of theevfunction of Man and that of HIV.
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Fig. Al. Represent the resultant carrier wayeafter superposing the HIV wave functign, on the Host wave
function Y, . Where, 1/ + €A +180 —£=180; u=£-€1;6=180 —(8—6’/1); 0=7‘r—(£—&’/\).
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