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Abstract. Corona virus infects the ciliated cells in the human nasal epithelium. Lung
disease and diabetes are enlarged risks of severe breakdown against COVID-19. Cilia are
hair-like construction enhanced from the celluloid into the pleural fluid surrounding the
cell. Infection is detected in the lungs, a pleural disorder generates a Pleural Effusion. The
present paper developed mathematical model intent to analyze the rotational consequence
cause of COVID-19 on the human respiratory tract surrounded by the porous medium in
the presence of the Soret effect with hall current under the force of the magnetic field. The
respiratory tract mechanism of biological flows with the physiological process is observed.
The non-dimensional governing equations are solved using the perturbation technique
and the numerical computation results are exposed in the form of graphs. The effects
of several parameters such as the Hartmann number, Schmidt number, Prandtl number,
Soret parameter on the velocity, temperature and concentration fields are determined
with their significance.
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Awnnoranus. Bupyc KOpoHbI ToparkaeT peCHUTYATBIE KJIETKY SIUTEJII HOCA YeJIOBEKA.
3abosieBaHus JIETKUX U JUabeT MOBLINIAIOT PUCK Cepbe3HOro cpuiBa B 6oppde ¢ COVID-
19. Pecumuku mnpencraBasaioT coboil BOIOCONOMOOHYIO KOHCTPYKIIMIO, YBEJIUIEHHYIO W3
[EJUTYJION 1A B IUIEBPAJIBHYIO XKIJIKOCTh, OKPY2KaIOLyo KiIeTKy. Vndekius obnapyxnba-
ercsl B JIEFKUX, HAPYIIIEHHE [JIEBPLI IPUBOJIUT K IIEBPAJIBLHOMY BbIIOTY. B nccienopanun
pa3paboTaHa MaTeMaTHdecKas MOZENb, IpeIHa3HAUYeHHAs [JIsI aHAJIN3a BPAIATeJIbHO-
ro BozgeiicrBuss COVID-19 na jpIxaTesbHbIE IyTH Y€JI0BEKA, OKPYXKEHHbBIE IIOPUCTON
cpenoit, mpu Hamwann pdexkra Cope ¢ TokoMm Xosaa MO JeWCTBAEM CHJIbBI MarHUT-
HOI'O TI0JIsI. B JbIXaTesIbHBIX IyTAX HAOJIIONAETCT MEXaHU3M OHUOJIOTMYECKHX IIOTOKOB C
GbUBNOTIOrUIIecKUM MPOIECCcoM. Be3paszMepHble YIIPABJISAIONINE YPABHEHUs PEIIAIOTCA C
HCIIOJIB30BAHUEM METO/a BO3MYIIEHUHN, & PE3Y/IbTaThl YNCIEHHBIX BBIUMCIEHUN IIPEICTAB-
JIEHBI B BUJie I'paduKoB. BiinsHue HECKOIbKUX [IapAMeTPOB, TAKMX KaK YUCJI0 XapTMaHA,
qncio muara, ancino Ipasgris, napamerp Cope, Ha OJIsT CKOPOCTH, TEMIIEPATYPHI K
KOHIIEHTPAIMY OIPEJIEJISAETCS UX 3HAYUMOCTBIO.

KuaroueBsie ciaoBa: pecanuku, COVID-19, Tok Xosta, MAarHUTHOE T0JI€, TIIeBpaIbHas
JKUJIKOCTh, Tapamerp Bpainenus, apdext Cope

Buaromapuoctu: M. Anronmku 6iaronapur /lekana HaydHBIX UCCIIEIOBAHAN YHUBED-
curera Kopoua Xamuaa 3a puHAHCHPOBAHUE B paMKax IIPOIPAMMBI UCCJIEI0BATEIbCKON
rpynnsl B pamkax rpaara Ne R.G.P2/150/43.
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1. Introduction

Considering the presence of poisonous synthetic compounds, dirt parti-
cles, microbes and infections breathed in air, lungs are unusually impervious
to ecological injury. The larynx,the bronchioles, the windpipe, the stem
bronchi, and all the aviation routes ramifying seriously inside the lungs,
like the intrapulmonary bronchi by the lower aviation route framework com-
prises and the alveolar channels. Upper aviation helps to breath properly.
It consists of nasal passages and nose, the pharynx, paranasal sinuses and
the portion of Larynx. Cilia shows a significant part for mucous clearance
that is fundamental for typical lung mechanism.

Balamurugan and Karthikeyan [1] investigated the target is hydro at-
tractive oscillatory flow through permeable medium limited by two vertical
permeable plates with Dufour and heat source impact within the sight re-
action of chemical. Hans-Jurgen Mager et al. [2] considered the intrapleural
scattering of powder suspension after instillation in patients with suggestive
threatening pleuritis and dissected the impact of pivot on the distribution
example of talc in the pleural pit, and the impact of a rotational convention
on the general accomplishment of powder pleurodesis. Sharma and Gaur [3]
examined the significance of the Soret and Dufour impact within the sight of
warm radiation in blood stream in a Newtonian model. Chemical response
is additionally read for the blood stream within the sight of gentle stenosis
in permeable tightened corridor. In an another paper on Prema and Muthu-
cumaraswamy [4] have discussed thermal radiation with the occupation of
Hall Effect. Muthucumaraswamy et al. [5; 6] discovered The impacts of
rotation on the hydromagnetic free-convection stream of an incompressible
liquid sped up limitless vertical plate with different temperature and uni-
form mass dissemination, within the sight of a substance response also he
found that is helpful in attractive control of liquid iron stream in the steel
business, fluid metal cooling in atomic reactors, attractive concealment
of liquid semi-leading materials and meteorology. Raptis and Singh [7]
established the same rotation effects on vertical plate in an existence of the
magnetic field. He believed that temperature variation in the temperature
plate occurs due to natural convection in the boundary layer. In [8] the
authors analysed the consistent MHD limit layer stream cause of a dramat-
ically extending sheet with radiation within the sight of exchange of mass,
impacts of Soret and Dufour, and warmth source or sink. Ferdowset et
al. [9] inspected the impacts of Dufour and Soret boundaries on the warmth
and mass transfer attributes of an upward permeable plate in a permeable
medium is broke down. sixth order Runge-Kutta integration program used
together with the Nachtsheim- Swigert shooting iteration method. Piccoli
et al. [10] figured out an audit of penetrating guidelines have been enforced
to accomplish the natural targets furthermore, secure human wellbeing.
Free and forced convective flow in pleural fluid with effect of injection has
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been discussed by Padmavathi et al. [11]. Also effect of ventricular elasticity
due to congenital hydrocephalus and effect of hartmann number on natural
convection of pleural effusion can be found in [12;13].

The current research work investigates on MCC by ciliary movement
within the sight of inertial powers by the assistance rotational reaction of
mass, force and energy preservation of the human respiratory tract in the
presence of soret and hall effect over infected COVID-19 is introduced in
the following assumptions and the calculations are made with the support
of regular perturbation technique. More information about COVID models
based on various functions and parameters can be found in [14;15].

2. Mathematical formulation

We deal with an unstable non-uniform cilia evolution is essential ciliary
dyskinesia. The present model formulated with the assumption of an oscil-
lating flow over a penetrable channel surrounded by both permeable tissue
influence of Hall current with uniform heat absorption parameter concealed
by homogeneous Magnetic effect has been considered. Free convection
stream of an incompressible viscous electrically leading and temperature
subordinate warmth engrossing and optimal dainty liquid past a moving
limited vertical layer installed in a permeable medium considering soret
effect in the presence of hall current. At first time subordinate slip limit
circumstance on the analysis of permeable medium at ¢ < 0, the area is be-
lieved to be, on the equivalent temperature T and focus C. While ¢ > 0, the
temperature of the spot is promptly sped up to Ty and focus upheaved to Cy
with perceive to time and kept up with consistent.Due to gravitational force
thickness of pollutant mucus liquid is not generally steady and the temper-
ature between the garbage are uniform at some stage in the smooth motion
because of lightness pressure. The pollutant microorganisms (COVID-19)
are circular (crown like position), non-undertaking, and equivalent size
and methodicallly dispensed in the liquid release place. The Reynolds
number is appropriated to be adequately small that non-Darcy impacts
are insignificant, which is absolutely sensible in the respiratory aviation
routes. An acquired issue that prompts hindered mucociliary clearance,
rehashed disease of the human chest We have fixed co-ordinate arrangement
x-axis along the length of the medium towards skyward direction and z-axis
typical to the plate in the mucous liquid. Transverse Magnetic field By is
applied lateral to z-axis. Both the plate and liquid are in unbending body
revolution with uniform precise speed €2 about z-axis.In order to kept One
stage is fixed and another stage is swaying with uniform speed. In this
model cilia act as a resistance parameter. Resistant cells are particularly
described by an increment in the number and additionally length of cilia
with modified underlying components.
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Dismissing the Joulean heat scattering and applying Boussinesq’s ap-
proximation the administering conditions of the stream field are composed

Dr.K. Balamurugan et al., [1] and extended the study with mucous resis-
tance parameter term as follows.

1 ciliated cells

Porous Medium |

V o——
y e———
Q2
Figure 1. Physical configuration of the mucus layer

dw
0y

=0; wp = constant (2.1)

G +wods + 20w = v (%) +98(T =Te) + 98" (C = Co)

5 (2.2)
ey (o ) + Ko
8’[1) 8’[1) 8211) Uﬁg Kch
at+woay—QQu_v<ay2>—p(1+m2)(w—mu)+ p w (2.3)
or or Kr (0°T Je
el =)= T —T. 2.4
<3t+w08y> p0p<8y2>+p0p( ) 24)
oC ocC 0°C D Kr (0°T
9 < _p, 2.
o "%y o2 " T (ay2> (25)

Boundary condition purposes are fundamental for characterizing an issue
and simultaneously essential significance of fluid flow transport. Here,the
lung limit is viewed as a moving no-slip, impervious divider and the speed
parts are chosen to such an extent that there is no mass transition through
any of the control surfaces on the moving dividers. It is hard to en-
dorse a practical limit condition at the parts which was hindered because
of decrease of the size of the respiratory framework. We used Initial
and Boundary Condition for the present mucous fluid flow Momentum,
Temperature and Concentration transportation are given below,

u=0,w=0,T=To+e(To—T¢)cos\t,C = Cy+¢e(Cy—C;)cos At at y =0
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u="Uy(l+cosAt),w=0T="1T.,C=C.aty=1.

To transform the dimension-less form of fundamental governing equations
and the limit conditions in dimensional structure, the accompanying non-
dimensional amounts are presented.

_ Yy 7 twg _  wL _ U
= — = —_— w = — — - - —¢
A L’ wy Up’ To— T,

N
i
I

where u, w and z,y are velocity co-ordinates of the mucus flow along with
the cartesian coordinates, p is density of the mucus fluid, v is kinematic
viscosity of the mucus fluid, o is magnetic permeability of the fluid, S-
Coefficient of volumetric thermal expansion, K. is co-efficient of Stoke’s
resistance, N, is the number of density of the foreign particles. 5* Co-
efficient of volumetric concentration expansion, g indicates gravitational
acceleration, D, is mass diffusion of the mucus fluid co-efficient. ¢, is
Specific heat at Constant pressure, T, is temperature wall of mucus layer,
C. is concentration wall of mucus layer, Tj is Steam temperature of mucus,
Cy is Steam concentration of mucus, J. is co-efficient of Heat absorption.
J is Heat absorption parameter, S is Suction parameter, Kt represents
Thermal conductivity, Reis Reynolds Number, ¢ is Non-dimensional time
coordinate, wy is constant Injection/Suction, m is Hall parameter. Uy rep-
resents Uniform Speed of the tissue, A is Periodicity of oscillatory motion, By
is concertation of Electromagnetic Field. Ms is Hartmann Number, €2 is co-
efficient of Rotation parameter, Sc is Schmidt number, R,,, is Resistance
parameter, Pe is Peclet Number, Sris Soret Number, Lrepresents length
between two-tissue region in the respiratory tract. § Temperature of fluid
flow in the respiratory tract, ¢ is transport diffusivity of the mucosal fluid,
€ is perturbation parameter.

Transformed dimensional form of general governing equation as follows,
upcoming dimensionless equation we are removing~symbol for our comfort
zone.

ou  Ou 1 0%u M?
UL 2L 90 . — Ry
5 +a +2Quw = Re 07 +ReGrO+ ReGceo Re(l+m?) (u+mw)—R,
(2.6)
ow Ow 1 0w M?
LT o= 2T —w) — Rym 2.
ot * Ay “~ Re dy?  Re(1l +m2)(mu w) = By 2.7)
00 06 1 0%
2= T 0 2.
ot +8y Pe 0y? +J (2:8)
1 2 2
a9 94 0°¢ | Sr o0 (2.9)

ot oy dy  ReSc 8y * e Re 8y
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An accounting transformed initial and boundary conditions are,
u=0w=0 0=¢=1 at y=0
u=1 w=00=¢=0 at y=1.
Dimensionless parameter followed by

UQB(TO - Tc)L

Gr — [Grash of Number];

Uow3
* _ p L
Ge = vgh™(Co 5 Ce) [Solutal Grash of Number]
L _ QL2
Re — 20~ [Reynolds Number]; € = [Rotation parameter]
v v
MQ B2L2
M, = m; 2 _ 950 [Hartmann Number]
CpwoL L
Pe = M [Peclet Number]; J = J [Heat SOUTCG]
kr pCyto
DeKrp(Ty — T: KcN.L?
Sy = =< r(To ) [Soret Number]; Ry, = ————

VT (Co — Ce) p

[Resistance parameter].

Proposed Complex Velocity form is F' = u + iw, My = %(1 —1im), we

express the Equation (2.2) and (2.3) perhaps joined into a solitary condition
of the structure as,

oF OF 1 0°F _
— 4+ — = ——= + ReGrl + ReGcop — Mol — 2IQF — Ry, F' (2.10
ot + Oy  Re Oy? + ReGro + ReGeg 2 P (2.10)
Upon initial and boundary conditions in dimensionless form as follows,

F=0, at y=0; le—i—%(ei)‘t—i—e_i)‘t) at y=1.

3. Method of solution

A few techniques can be utilized to assess cilia design and capacity in
many people. Tests of aviation route ciliated cells for study can be acquired
after death or from living subjects straightforwardly from the lung by means
of bronchoscopy biopsy. Mucociliary clearance depend upon profoundly
planned integrate beating of cilia beyond various ciliated cells. Funda-
mental arrangement of non-dimensional conditions are coupled, nonlinear
partial differential conditions and these can’t be evaluated with out of or-
der.which can be tackled analytically. This should be possible by expecting
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the preliminary answers for the velocity, temperature and diffusion of the
fluid flow with the analytical method using basic perturbation technique.

Fy,t) = Fo(y) + Py (y) + —e M Fy(y)

2 2
6y t) = bo(y) + 5¢01(y) + e ba(y)
6(y,1) = do(y) + 3¢ 61(y) + S M ba(y)

we are impelling to communicate the Momentum, Temperature and Diffu-

sion conditions be subsequent to
Base, first and second part of energy equation:

d?6y dby
— — Pe— .Peby = 1
o2 eé)y + J.Peby =0 (3.1)
d%6, db, ,
d?6; dbs .

In order to corresponding boundary conditions are transformed as,
Op=01=0=1 at y=0; g=0,=0,=0 at y=1.

Base, first and second part of concentration equation:

d*¢o doo d*0y
_ /= = _ —_— 4
oy ReSc 2 SrSe T (3.4)
d?>¢q do ) d%6,
Ty2 - RCSCTy - (Z)\SCR@)(ﬁl = —STSCTy2 (35)
d* ¢ dpa . d*0,
Ty2 — RGSCTy + (Z)\SCRe)(bl = —ST’SCTyz. (36)

In order to initial and boundary conditions are,

¢0:¢1:¢2:1 at y=0; ¢0:¢1:¢2=0 at y=1.
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Base, first and second part of momentum equation:

d’Fy dF, _
W Rea—y — (My — 2IQ — Ry Fo = —Re*Gry — Re*Gedo
(3.7)
d*F dF _
W; - Red—yl — (My — 2IQ + IARe — Ry)Fi = —Re2Gr, — Re*Gedy
(3.8)
d*F. dF: _
W; - Red—; — (My — 2IQ + IARe — Ryp)Fy = —Re*Groy — Re*Geg.
(3.9)

In order to boundary conditions,
Fo=F=F=0a y=0;, Fp=Fr1=F,=1 at y=1.

Subject to the limit conditions, are settled by the typical irritation proce-
dure and the arrangements are inferred as follows:

Op = A1e™Y + Aje™2Y

01 = Aze™3Y + Aye™Y

0y = Ase™Y + Age™oY

¢o = A7 + Age™8Y + Agse™Y + Agge™?Y

¢1 — Agemgy + Aloemwy + A27em3y + A286m4y

1 = Ap1e™Y + Agpe™2Y  Agge™ Y + Azge™tY

Fo = A13e™3 + Ay’ + Az1e™Y + Agpe™?Y 4 Azze™Y

+ Asz4e™8Y + Azse™Y + Agzge™2Y (3.16)
Py = Ai5e™Y + A1V 4 Agre™3Y + Aszge™Y + Agge™oY

+ Ayoe™O0Y + Ay 4 Ayge™HY (317)
Fy = Ape™7Y £ Ajge™8Y & Agze™Y 4 Ay ™Y £ Ayse™1Y

+ Auge™2Y + Ayre™Y + AygeY (3.18)

More details can be found in Appendix 1.

4. Results and discussion

For actual comprehension of the present problem calculations are pro-
posed mathematically for various boundaries like Hall parameter, Reynolds
Number, Schmidt Number, Soret Number, Hartmann Number, Peclet
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Number, Heat absorption Number, Rotation parameter, Grashof Number,
Modified Grashof Number,speeding up boundary and time upon the idea of
the stream and transport.Velocity F, Temperature T and Concentration C
have been concentrated systematically and processed consequences of the
insightful arrangements, introduced by equations (3.10) to (3.18) and the
results are shown graphically from Figs.2 to 18. In the current research
work following default boundary esteems are embraced for calculations:
Pe = 10;t = 0.2;J = 1;Re = 0.01;Sc = 0.56;Sr = 0.5;Q = 1; My =
0.5;Gr = 0.5;Ge = 0.5;€ = 0.02; A = 0.3; Rpy, = 1.

Fig. 2-(a) shows that increased Peclet Number increasing Concentration
field in the mucous layer. It is possible that more modest Peclet numbers
could exist for carbon dioxide or inactive gases, yet the "rate” constants for
these blood-gasses are regularly huge. For Peclet numbers more noteworthy
than fifty, the end-fine arrangements are basically indistinguishable.

R

[FRe=o01 L 5208

—Resor ] —si=06
Rozosy /) : si=07
by Re=004 AN si=08

=08

So=089 ]
s 562082
£l Soz085 /-

(e) ySc

Figure 2. Deviating Parameters Effect on Concentration Field

Fig. 2-(b) displays that Respiratory contaminations can be brought
about by chill air through expanded bronchial irritation brought about by
relationship of provoke aspect, for example, cold and diseases are the pair
ready to destabilize the patient to dissipate quicker, it may be supplanted
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very well. Effect of concentration field is increases as heat absorption
parameter increases.

Fig. 2-(c) Portrayed that enhancing Reynolds number diminishing the
concentration wave field on the ciliary tip. Mucus layer needs inertial force
of the center to sustain the velocity. During inward breath, higher momen-
tum of wind current happened in automated oxygenating comparatively
ordinary breathing in the bronchioles, which infers stream was towards
the deadline of the section.In opposition, at the time of expiration, the
velocity of wind stream during ordinary breathing was quicker than during
automated oxygenation as shown in Figure 2-(c).

Fig. 2-(d) represented that increasing Soret number dominating the
Concentration field. The Soret effect appears in suspended mixtures of
microbe particles and mucous fluids. This phenomenon is caused by the
temperature gradient, so that the movement of fluid molecules in the hot
zone and high energy levels in this region displaces the small particles
toward the frozen region of the ciliated sector.

Fig. 2-(e) exhibit that rising Schmidt number lessen the concentration
profile on the mucous layer.

It is investigated that symplectic wave rule over the antiplectic wave
for the mucociliary freedom in the aviation routes. Figs. 3-(a) to 3-(j)
established that increasing various dimensional parameters
are (Ma, Sc, Gr,Ge, Pe, Re, J, St,Q, Ryy,) decreases magnitude of velocity
field.rotate the model to see the connection between the stomach and the
lungs. The lower respiratory framework, or lower respiratory section, com-
prises of the windpipe, the bronchi and bronchioles, and the alveoli, which
make up the lungs. Typical breathing Fig. 3-(e) were seen as far as vortices
age that might be because of the distinction in stream rate and Reynolds
number.

Fig. 4-(a) represents that occurrence of cool air in the transportation
of mucociliary progress heat absorption might be play vital role to reduce
the temperature in the respiratory tract. As it also defines that J increases
temperature profile decreases. Kim et al., [16] we intend to address these
limits by inspecting the divider and tissue impact through a liquid design
association and demonstrated the entire lung including stream examples
and qualities inside the respiratory framework.

Fig. 4-(b) shows that increasing Peclet number decreasing the temper-
ature distribution.In this unique circumstance, the cell societies manage
the cost of an exploratory framework with a tunable Peclet number, which
can be differed by changing either the viscoelasticity of the bodily fluid
layer, the driving conditions for bodily fluid vehicle in the model by adjust-
ing mucus fluid, the constraining conditions at the bodily fluid epithelial
connection point.
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Figure 3. Deviating Parameter Effect on Velocity Field

5. Conclusion

An examination of the impacts of Soret number, hall current,substance
reaction parameter also, magnetic parameter, rotation parameter on tem-
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Figure 4. Deviating Parameters Effect on Temperature Field

peramental hydromagnetic free convection stream with heat and mass move
of a thick, incompressible electrically conducting passed through a moving
vertical mucous layer permeable medium is investigated analytically with
the help of regular perturbation technique. Significant discoveries are as
per the following:

Concentration profile diminished while enhancing Reynolds number.
Boost up the concentration profile expanding Peclet number parame-
ter.

Lessen the concentration profile rising Schmidt number.

Dominating the Concentration field increasing Soret number.
Decreases magnitude of velocity profile with increasing dimensional
parameters

Augmenting Peclet number diminishing the temperature dissemina-
tion.

Heat absorption parameter increases temperature profile decreases and
concentration profile increases.

Sidra Shaheen Et al., [17] The present problem shows that mucociliary
leeway in the aviation route can be constrained by the consistency and
versatility of the mucus fluid within the sight of velocity, warm, absorption
and inertial development.

Nomenclature

MCC — Mucuociliary Clearance

HCoV — Human Covid

u, w — X and y velocity co-ordinates of the mucus flow
cp — Specific Heat at Constant pressure

T. — Wall temperature of mucus

C:. — Wall concentration of mucus

Ty — Steam temperature of mucus

Cp — Steam concentration of mucus

J — Heat absorption paramter
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S — Suction paramter

K7 — Thermal conductivity

Re — Reynolds Number

t — Non-dimensional time coordinate

M5 — Hartmann Number

Q) — Rotation parameter

Sc — Schmidt number

Ry, — Resistance parameter

Pe — Peclet Number

Sr — Soret Number

Sc¢ — Schmidt Number

F — Velocity of the fluid flow in the respiratory tract
0 — Temperature of fluid flow in the respiratory tract
o — transport diffusivity of the mucosal fluid

Appendix 1

Pe + \/(Pe)? —4J Pe Pe — \/(Pe)? —4J Pe
2

m1
2
Pe ++/(Pe)2 — 4Pe(J +i)) Pe — /(Pe)? — 4Pe(J + i)
mg = 5 ;g = 5
Pe + +/(Pe)? — 4Pe(J — i) Pe — /(Pe)? — 4Pe(J — i))
ms = ; Mg =
2 2
mr =0; mg=Scx Re
m (Scx Re) + /(Sc* Re)? + 4iAScRe
9 = )
2
(Sc* Re) — +/(Sc* Re)? + 4iA\ScRe
mio = 9
(Sc* Re) + +/(Sc* Re)? — 4iAScRe
mi1 = ;
2
(Sc* Re) — /(Sc* Re)? — 4iAScRe
miz =
Re + /(Re)? + 4(My, + 2iQ) Re — \/(Re)? + 4(My + 2iQ)
mis = 5 ;Mg = 5
- Re 4+ /(Re)? + 4(My — 2iQ + iARe)
15 = )
2
. Re — \/(Re)? + 4(My — 2iQ + i\Re)
16 =
2
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Re + /(Re)? + 4(Ms — 2i$2 — iARe)

mir = 2 )
Re — \/(Re)? + 4(My — 2iQ — iARe)
mig =
2
e e™ms
A =1- Ay A2:m§A3:1—A4; A4:m§
A5 =1— Ag;
e™ms
Ag = A7 =1—Ag— A5 — Aog;

ems — emﬁ‘;

A _ 1 — A25(6m7 — emz) — A26(€m7 — eml)
5 emT —e™ms

Ag =1— Ayg — Aoy — Agg;

o 1-— A27(6m9 — m4) — A28(€m9 — 6m3)

- em9 — eMmio

A =1— A9 — Ay — A3o;

o 1-— Agg(emn — emﬁ) — A30(6m12 — 6m4)

A12 emilt — gmiz
Re2G Re2G

Ajs = Ay — R62G7L _ RezGci. Ay = 1+ M2€+2i7;_2 B M26+2i0§_2

3 My +2iQ M, +2iQ) emia — emis
Ae — A Re*Gr Re’Ge ‘

B T L, —2iQ + iARe M, — 2iQ + iARe’

1+ Re?Gr _ Re?Ge

Are — My—2iQ0+iARe  Mz—2iQ+i\Re

16 — emie — gMmis
Ao A Re*Gr Re*Ge .

e T N, —2iQ — iARe M, — 2iQ) — iARe’

Re2G Re2G
A = 1+ M2—2§Q—7;'ARe B M2—2§Q—Cz‘,\Re
emig — eMmiv
(m2)26m1 ' (m1)2€m2 . (m4)2€m3

A = o1 — gma’ Ag = P Ag = s — gma
A B (m3)2€m4 ' B (m6)2€m5 . A B <m5)2€m6

22 — €m3—€m47 23 — €m5_em6’ 24 — ems _ eme
om — Sr* Sex Aqg A Sr* Scx Ay

% (m2)?2 — (Sc* Rexma) 2% (m1)? — (Scx Re «my)
o — Srx Scx Ay .

> (my4)? — (Sc* Re x my) — iAScRe’
Ans Srx Sc* Agg

- (m3)? — (Sc* Re x m3) — iAScRe
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A B St * Scx Agg .
- (mg)? — (Sc* Re x mg) — iAScRe’
Srx Sc* Aoy
Az = .
(m5)? — (Sc* Re x ms) — iAScRe
Re*GrA;
Az = — =3
(m1)? — (Re xmy) — (M + 2iQ)
Re2GrAs
Azg = — —
(m2)? — (Re x mg) — (My + 2iQ)
Re?GeAy
Aszz = — —;
(m7)? — (Re xm7) — (Ma + 2iQ)
Re?GeAg
Azq = — =
(mg)? — (Re xmg) — (M + 2iQ)
R€2GCA25
Azs = — g
(m2)? — (Re x mg) — (M + 2iQ)
R€2G6A26
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A _ RezG’l“Ag .
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Ang — — R€2G’I“A4
B T mg)? — (Re * ma) — (Ms — 2iQ + iARe)
Ang — — R62G6A9 .
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Ay = — REQGCA27 .
T T ng)? — (Re *+m3) — (Ms — 2iQ + iARe)’
Ay — — R€2G0A28
27 ng)? — (Re * my) — (Ms — 2iQ + iARe)
Mg — Re2GrAs; _
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Aps — Re2GrAg
“ (me)? — (Re * mg) — (Ma — 2iQ — iARe)
Ape — — R€2GCA11 .
P T (mi)2 — (Re xmy1) — (M — 2iQ — iARe)’
A46 _ R€2GCA12
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A — — RBZGCAQQ .
T T (ms)? — (Re * ms) — (Ms — 2iQ) — iARe)’
2
A48 _ Re GCA30

(mg)? — (Re x mg) — (Ma — 2iQ) — iARe)
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