
Perturbative norm for associated spreading of
diseases
Deep Bhattacharjee  (  itsdeep@live.com )

AATWRI-Research Directorate EGSPL https://orcid.org/0000-0003-0466-750X
Aruna Harikant 

IIT Mandi https://orcid.org/0000-0001-9520-6404

Research Article

Keywords: Instigation Factors , Immunization , Spanning , Strain , Infection Cycle, Waves , Co-morbidity ,
Cure Parameter

Posted Date: December 1st, 2020

DOI: https://doi.org/10.21203/rs.3.rs-117165/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-117165/v1
mailto:itsdeep@live.com
https://orcid.org/0000-0003-0466-750X
https://orcid.org/0000-0001-9520-6404
https://doi.org/10.21203/rs.3.rs-117165/v1
https://creativecommons.org/licenses/by/4.0/


1 of 13 

Correspondence to be addressed at itsdeep@live.com 
*Former Student of University of Calcutta 

Perturbative norm for associated spreading of diseases 

Deep Bhattacharjee1 ,  Aruna Harikant2 
 
*1University of Calcutta, 87, 1, College Street, College Square, West Bengal, Kolkata - 700073 
1Researcher at AATWRI Aerospace and Defense, Electro-Gravitation Simulation and Propulsion Laboratory, Orissa 
2Indian Institute of Technology Mandi, Parashar Road, Tehsil Sadar, Kamand, Himachal Pradesh 175005 

 
 

Abstract: The mathematical modelling of a pandemic with prevention, mutation and in-
fection parameters to justify the natural properties of the diseases with a view in control-
ling it. Strength of the virus strain, population density gradient, cyclic healthcare poten-
tials (with vaccination and cure) along with 2 WAVES (generalized upto ‘n’ waves with 
dual and anti-dual factors) interpreted over periodic cycles of odd and even permuta-
tions to illuminate the necessary conditions for natural and artificial immunization 
thereby emanating the potential for cures over (−3, ±1, +3) instigation factors as inter-
preted over a Bell curve.   

Keywords: Instigation Factors – Immunization – Spanning – Strain – Infection Cycle–  
Waves – Co-morbidity – Cure Parameter.  

 

Introduction: The diseases in the human population are extensively studied by mathematical modeling to justify the natural properties of 
the diseases in a view to control it. The diseases present an urgent threat concerned with global health and its effects are expected to get 
worsen in the underdeveloped countries where the health system is weak and fragile. In this paper, the phenomena of the spread of dis-
ease have been mathematically analyzed by the matrix method keeping into account all the factors such as mutation, strains, prevention, 
protection, and spread factors. In the methodology section, the spreading of diseases is assumed as growth of wave cycles which ap-
proaches with mass immunization resulting from the mass transmission of diseases and vaccination which will produce antibodies and then 
the origin of new cycles begins which will diminish as recovery rate gets dominant over infected rate with almost no death. 

In the end, it is concluded by relating the span factor in equation (1) to the viral factor in equation (2), to the strength of strain 
factor in equation (3), a body has been build up to cope with the Dual and Anti-Dual factors along with the population density gradient and 
the (+3, + − 1, −3) ins ga on factors. This would be another new insight into the epidemiological mathema cal model. The appendix is also 
included in this paper which describes the plots of diseases such as cancer, HIV as co-morbid to recent SARS Covid-19 along with original 
plots of the SARS Covid-19 Parameters etcetera.   

 

Methodology:  To develop a theory from the base requires certain mathematical parameterizations’, although there existed previous theo-
ries [1-8], with one of the most prominent SIR models [9-11], and the recent Covid-19 [12,13] but still, we believed that this will be a more 
concrete and profound modeling  with a sole view to check the spreading of the disease, keeping into account all the related factors like 
mutation, strains, prevention, protection and spread factors, a new hope is always there to create something practical, new and useful for 
the benefit of humanity.  

 The periodicity of the pandemic would be the main and foremost parameter denoting the periodicity as ∆  and pandemic as ⊕ 

in contemplating ∆ =  where  is the ‘first’ moment in human civilization as recorded by humans the start of a pandemic,  being 

the latest moment of the last as relative to present and  is the gap in years between two successive events (from first as recorded to 
the next one, to the last successively), as correlated by − − − − … … … . .  , however it is plausible to ignore the middle 
factors , , , ,……. as we have taken the  , thereby concluding to the master equation as, 

⊕∆ = ⊕       ∃ , ,  ∈ ℝ                                                                                                                                                          (1) 

Received -      

Accepted- 

E
pi

de
m

io
lo

gi
ca

l D
is
ea

se
 M

od
el

in
g 

  
  
  
  
  
  
  
  
  
 D

at
ed

 :
 T

he
 3

1st
  O

ct
ob

er
 2

02
0 



2 of 13                                                    Perturbative norm for associated spreading of diseases 
 
 

The viral factor however could be denoted by Π  where D is the ‘degree’ and if D ≅ 1 , then the virus will have no impact as the 
equation suffices Π  providing D > 1 when there is ‘pandemic like virus’ and D = 1 when the virus is not categorized as a pandemic. D can 
take the values ≫ 1 if the virus causes a pandemic to last long such that D is dependent on a ‘time factor’  giving the equation, Π ∂                                                                                                                                                                                                           (2)  

It is worthwhile to mention the strength of the virus ∗  as an increasing magnitude from 1 … … depending on the strain evolution 

factor ⋌ . Here the strain evolution factor is an inverse ‘time factor’ provided the strain develops faster, if the strength ∗  is stronger 
denoting a far catastrophe in a less time as the strength depends upon 2 factors of operation, where the probability ∗  = 1 keeping the 

strength viable through the values, ∗ , … , ∗ , ∗ , ∗ , ∗ , … ∗  provided + ≫ −  and ,  ∈ ℝ, thereby giving us the equation, 

∫  ∗ , … , ∗ , ∗ , ∗ , ∗ , … ∗  ⊕ ⋌      ∶ ⊕  → ∞  ∃   ℎ                                              (3) 

The mutation factor ± is the 6  factors, such that, it develops a tree level structure to denote a mapping matrix, from the 
strong mutation  and weak mutation  where the ‘weak mutation factor’  vanishes leading to the strong mutation factor  to 
take on the values of 4 kinds divided into 2 sections, 

                     ∶  → ≑                                                                                          ∶   → ≒  
                    ∶    → ≓                                                                                        ∶    → ≓  + ≒    
 

This provides the structures as  projects to  whereas,  projects to ≑ , ≒ , ≓ , ≓  + ≒ such that,                                                                                                                ± 

                                                                                                        

 
                                                                                                                              
 
                                                                                                   
 
                                                                                                                                                     ≑                                  ≒ 
 
                                                                                                                       
                                                          
 
                                                                                                                                                                              ≓                            ≓  + ≒   
 

The corresponding 2 coordinates are non-null as ( , ) = ( , ≒)  and null 4 coordinates are ( , , , ) = ( , ≑, ≓, ≓+ ≒  . Apart from the null coordinates or the weak, a nice metric could be generated from this as −  and  as the 
following,  

= 0 0 00 ≒ 0 00 0 0 00 0 0 0                                     ℒ ℒ   ℎ    ℒ                                                  (4)               
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= 0 0 00 ≑ 0 00 0 ≓ 00 0 0 ≓ + ≒                                ℓ ℓ   ℎ    ℓ                                                               (5)            

 
 

 ×  = 0 0 00 ≒ 0 00 0 0 00 0 0 0 × 0 0 00 ≑ 0 00 0 ≓ 00 0 0 ≓ + ≒ = × 0 0 00 ≒×≑ 0 00 0 0 00 0 0 0                                             (6)              

 
 

Equation (6) hereby providing us a matrix with diagonal components as ( × , ≒×≑, 0,0 ) which is same as the matrix ℱ = ± 00  which is taking only the diagonal elements without the 0’s in diagonals and contemplating ( × ≡ ±) which 

shows ℱ  contains only the diagonal elements which is either strong and weak or only strong, thereby eliminating the weak ones out of 
the league in due times.  
 

Returning back to the old operators, if  is  and  is +  then, ± = +  providing  =    or a func-

tion of time, we can get a mixing of the two Tensors,  and  as = ℱ  where two disease vectors ℒ and ℓ merged to 
give a new vector ℧ yielding the form, 
 ℧ =  |ℒ||ℓ| cos       ℎ  =  ℒ ∙ ℓ |ℒ||ℓ|                                          (7)  

 
Hereby, it is plausible to conclude from equation (7) and the above paragraph, that, ≈  and if this happens then, the modified 

equation looks something like this, 
 

=  ⎝⎜
⎛  ℒ ∙ ℓ |ℒ||ℓ|

⎠⎟
⎞

                                                                                                                                            (8)  

This development would take place in equation (3) as, 
 
 ∫  ∗ , … , ∗ , ∗ , ∗ , ∗ , … ∗  ⋌  

⎩⎪⎪
⎪⎪⎨
⎪⎪⎪⎪
⎧

⊕⎝⎜
⎜⎜⎛  ℒ∙ℓ |ℒ||ℓ|

⎠⎟
⎟⎟⎞

⎭⎪⎪
⎪⎪⎬
⎪⎪⎪⎪
⎫                                                                                                         (9)  

 
The vectors that are spanning could be defined by terms of  and −  provided the vectors ℒ and ℓ satisfies an area giv-

en by ℒ ∧ ℓ , then its obvious that the  and −  will also suppose the same wedge relation provided the  is 〈ℒ̇ ℓ̇〉 and −  is ℒ ℓ  satisfying a relation 〈ℒ̇ ℓ̇〉 ∙  ℒ ℓ = 0 or 〈ℒ̇ ℓ̇〉 ∙  ℒ ℓ = 0 , where  ,   is the proximity index and to 
satisfy this relation, the equation established given as, 

      (ℒ ℓ)  1/(ℒ ℓ)  ℎ    0                                                                                                            (10) 
 

There has been a logical reason behind the above conclusion, that if the 2  are there as  and −  then, if the 

wedge of them, ℒ  ∧ ℓ and ℒ ∧̇  ℓ̇ suffices 2   then one region =  〈ℒ̇ ℓ̇〉(ℒ ℓ) , where (ℒ ℓ) = 0 stating infinity and the region = (ℒ ℓ)ℒ ℓ  , where (ℒ ℓ) = 0 stating zero or = (ℒ ℓ) 〈ℒ̇ ℓ̇〉 , where (ℒ ℓ) = 0 stating zero and the region = ℒ ℓ(ℒ ℓ) , where (ℒ ℓ) = 0 stating 

infinity, the equation always tends to 0. From this 2 set of equation can be constructed with extreme infection proximity magnitude de-
noted by  and low infection proximity magnitude denoted by  given as,  
 



4 of 13                                                    

 
 〈ℒ̇ ℓ̇〉(ℒ ℓ) (ℒ ℓ
 

Spanning area could be defined by the wedge product which acts as a 
the spanning angle ,   ,    ∃
larger area ℒ ∧∇  be the gradient of the density along with 
equation takes a complex form given by,
 ≔ ∫ {,    ,          ∀ ± ∈
 
  in the above equation takes a crucial parameter where, it is dependent proportionally on ∇ Ω . However, the integrand in equation (12) is integrated over the values 
to gradient ∇  
more the spanning area, the more the gradient slope 
the population, the l
fection but the more the time
 ∇
 ∇
 ℊ
 

The non
6+1 sub-elements as,
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( ℓ) × (ℒ ℓ)ℒ ℓ  (ℒ ℓ
Spanning area could be defined by the wedge product which acts as a 

the spanning angle ~  is of ∃ , ≫ ,  and based on the assumption, if the spanning area ∧ ℓ  is of ,  then, 
the gradient of the density along with 

equation takes a complex form given by,

{〈ℒ̇ ∧ ℓ̇〉(∇ Ωℝ                                                             

in the above equation takes a crucial parameter where, it is dependent proportionally on 
. However, the integrand in equation (12) is integrated over the values 

 and for factor 
more the spanning area, the more the gradient slope 
the population, the less the spanning angle, the less the spanning area, the less the gradient slope and the less

but the more the time∇  ∝  Ω ∝∇  ∝  Ω ∝ℊ − ℌ =  Ω     

he non-trivial part of the 
elements as, 

of 13                                                    Perturbative

( ℓ) ×   

Spanning area could be defined by the wedge product which acts as a 
is of 2 
and based on the assumption, if the spanning area 
then, there exists a population dependency factor which could be c

the gradient of the density along with 
equation takes a complex form given by, 

… ∇ Ω , ∇
                                                           

in the above equation takes a crucial parameter where, it is dependent proportionally on 
. However, the integrand in equation (12) is integrated over the values 

and for factor Ω  is inverse proportional to 
more the spanning area, the more the gradient slope 

ess the spanning angle, the less the spanning area, the less the gradient slope and the less
but the more the time giving us the 2

, ∝  〈ℒ̇
, ∝  〈ℒ̇ ∧ ∃ Ω ∈ ℝ                                                                                                                             

trivial part of the Pandemic era  is the 
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(ℒ ℓ) 〈ℒ̇ ℓ̇〉 (ℒ ℓ

Spanning area could be defined by the wedge product which acts as a  (0,1)  (1,0
and based on the assumption, if the spanning area 

there exists a population dependency factor which could be c
the gradient of the density along with Ω  as the population parameter with 

Ω , ∇ Ω … ∇
                                                                                                                                                                                        

in the above equation takes a crucial parameter where, it is dependent proportionally on 
. However, the integrand in equation (12) is integrated over the values 

is inverse proportional to 
more the spanning area, the more the gradient slope but the less the time 

ess the spanning angle, the less the spanning area, the less the gradient slope and the less
2 set of equations as such,〈 ̇ ∧ ℓ̇〉  ℒ ∧ ℓ̇ ∧ ℓ̇〉  ℒ ∧ ℓ

                                                                                                                             

Pandemic era  is the immunization, vaccination and complete cure

norm for associated spreading of diseases

( ℓ) × ℒ ℓ(ℒ ℓ)  (ℒ ℓ
Spanning area could be defined by the wedge product which acts as a ( 0) ∃(1,0) ≫ (0

and based on the assumption, if the spanning area 
there exists a population dependency factor which could be c

as the population parameter with 

∇ Ω ) 
∆⇒ ℒ ∧

                                                                                                                             

in the above equation takes a crucial parameter where, it is dependent proportionally on 
. However, the integrand in equation (12) is integrated over the values 

is inverse proportional to ∇  which indicates the more the population, the more the spanning angle, the 
but the less the time 

ess the spanning angle, the less the spanning area, the less the gradient slope and the less
set of equations as such, 

∝  ∆ … … … ∝  ∆ … … …
                                                                                                                             

immunization, vaccination and complete cure

norm for associated spreading of diseases

( ℓ) ×   

Spanning area could be defined by the wedge product which acts as a bivector as to the sides of a parallelogram, if it is considered and 0,1) . Thereby, the spanning angle takes 
and based on the assumption, if the spanning area 〈ℒ̇ ∧ ℓ̇〉 is of 

there exists a population dependency factor which could be c
as the population parameter with + as high population and 

∧ ℓ (∇ Ω … ∇
                                                                                                                             

in the above equation takes a crucial parameter where, it is dependent proportionally on 
. However, the integrand in equation (12) is integrated over the values ∇ Ω (ℒ ℓ)

which indicates the more the population, the more the spanning angle, the 
but the less the time and the more peoples are

ess the spanning angle, the less the spanning area, the less the gradient slope and the less

 ℎ  ℊ…  ℎ  ℌ
                                                                                                                             

immunization, vaccination and complete cure

norm for associated spreading of diseases 

 ∀(ℒ ℓ) =
bivector as to the sides of a parallelogram, if it is considered and 

. Thereby, the spanning angle takes ̇ 〉 is of ,  and if it evolves through time 
there exists a population dependency factor which could be considered as a density gradient 

as high population and 

∇ Ω , ∇ Ω , ∇
                                                                                                                             

in the above equation takes a crucial parameter where, it is dependent proportionally on ∇( )  where, the population factor 
which indicates the more the population, the more the spanning angle, the 

and the more peoples are inclined to infection whereas, the less 
ess the spanning angle, the less the spanning area, the less the gradient slope and the less

ℊ                                                                                 ℌ                                                                                
                                                                                                                             

immunization, vaccination and complete cure. These factors can be categorized by 

 

) = 0                                                   

bivector as to the sides of a parallelogram, if it is considered and 
. Thereby, the spanning angle takes 

and if it evolves through time 
onsidered as a density gradient 

as high population and – as the low population, the 

∇ Ω … ∇ Ω
                                                                                                                             ∇ Ω  and inverse proportionally on 

where, the population factor 
which indicates the more the population, the more the spanning angle, the 

inclined to infection whereas, the less 
ess the spanning angle, the less the spanning area, the less the gradient slope and the less peoples are inclined to i

                                                                                 

                                                                               

                                                                                                                                                       

. These factors can be categorized by 

                                                   

bivector as to the sides of a parallelogram, if it is considered and 
. Thereby, the spanning angle takes 2 

and if it evolves through time ∆  to take a 
onsidered as a density gradient ∇ Ω

as the low population, the 

   )} ∇ Ω (ℒ
                                                                                                                                                     

and inverse proportionally on 
where, the population factor Ω  is proportional 

which indicates the more the population, the more the spanning angle, the 
inclined to infection whereas, the less 

peoples are inclined to i

                                                                                 

                                                                               

                                             

 
. These factors can be categorized by 

                                                   (11)          

bivector as to the sides of a parallelogram, if it is considered and 
 as  

to take a 
 with 

as the low population, the 

( ∧ ℓ)    

     (12) 

and inverse proportionally on 
is proportional 

which indicates the more the population, the more the spanning angle, the 
inclined to infection whereas, the less 

peoples are inclined to in-

                                                                                 (13) 

                                                                               (14)  

                   (15) 

. These factors can be categorized by 
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 Scattered Instigation which is the beginning of the spreading of the disease. Everything is in a state of chaos as, people 
haven’t yet figured out anything about the disease. Persons are infected with no restrictions of inter-country travelling, 
however, the mutation strain is weak and there is no scope of vaccination.  

 Moderate Instigation which is the next level (level 2) of spreading in which people are becoming aware and less chaos 
has been created, however, there is still inter-country travel and mutation strain is weak with no scope of vaccination. 
Infection increasing rate increases. 

 Rapid Instigation which is the phase of the exponential increase of a disease with more and more persons getting in-
fected, a lot of research started about the disease and people are aware of the precautions that needs to be taken, but 
mutation strain is getting stronger and breaking into several chains with the research actively going on for vaccination. 
Internal immunity against the disease has not yet been developed. Inter-country travel, inter-state travel has been re-
stricted and lockdown phase started with the people’s economic condition going down as economy has started to col-
lapse. More death is observed in this period. 

 Curve flattening Period which is considered when the active case almost becomes negligible or running in negative, as 
the infection rate subsides compared to the recovery rate. However, the death rate is still counting in high numbers, 
and human trial of the vaccination has been carried out. Economy is getting stable and restrictions on inter-country, in-
ter-state travel are weaving out slowly by slowly. 

 Falling instigation is the phase of mass infection but the recovery rate is very high as the internal antibody has been 
developed against the disease with a view of the finalization of vaccine trial. Death count is significantly lower. 

 Slowing Instigation is the phase (or level 6) which has been identified with almost few death counts, very low infection 
rate, vaccination phase started and people are developing anti-bodies which are more stronger and immune to the 
pandemic.  Recovery rate is so high that almost every person is recovering from the disease but cure is still a farfetched 
solution.  

 Decreasing Instigation is the phase accounted for the successful response of the vaccine, death rate is almost zero ex-
cept some high co-morbidity cases. Cure is on its way but its still not yet developed and this is the last phase of the dis-
ease.    

 
Equation (15) shows us a glimpse of the result of the difference in numbers as ℊ − ℌ =  Ω  , however, when we try to combine 

it with instigation index  , we will get a form called IΩ  which can be either positive of negative supposing, IΩ , IΩ ∈ IΩ . The instigation 
index is denoted by 6+1 sub-parameters or elements, which has 3 degrees of freedom i.e., (−3, ±1, +3) where −3 is the scattered instiga-
tion, moderate instigation and rapid instigation while +3 is the falling instigation, slowing instigation and decreasing instigation. The leftov-
er factor ±1 is the curve flattening period. Now, denoting the instigation index with population parameter with respect to 3  (−3, ±1, +3) as ( ) ,  =  −1, −3 =   , ( ) =  ±1 and ( ) , =  +1, +3 = , ∃ , ∈ ℝ, the equation can be given by, 
 ( ) ∏ ∏ ( ) ,  , ( ) ,                                                                                                                                               (16) 
 

Here, we can see 2 ℎ  as −3, −1  and +1, +3  , these can be grouped as (−3, −1) , (+1, +3) . Let, ℛ       (±1)  , the  has always been  and the ,      can be related via a complex form as, 
 

Z = ℛ                                      ℛ, ∈ ℝ                                                                                                                                                   (17) 
 
Implying the Branch cut equations and taking natural logarithm on both sides, the following equation can be obtained, 
  =   ℛ +                     ℛ, ∈ ℝ                                                                                                                                                  (18)       
 

Now, its almost time to decide that when equation (15) would give positive values and when negative values, as it can be seen from 
equation (16) that  ( ) is a constant parameter, however for ( )  equation (15) gives the value as Ω  denoting more number of 
peoples infected as in equation (12) and (13) while Ω  as the less number of people infected ( )  as in equation (12) and (14). This im-
plies the relation as, 
  ℛ ∝ ( )             ∝ ( ) , − ( ) ,                ℎ   ℎ    = 0                                            (19)  
 

Equation (19) describes the fact that, when the curve flattening period is constant and touches both the (−3, −1) and (+3, +1) with ±1 ⊆ {(−3, −1), (+3, +1)} where, the real factor  ℛ = ±1  and the imaginary factor (−3, −1), (+3, +1) is  with ( )  as nega-
tive and ( ) ,  as positive, with  be positive implying the rate of infection is in a control mode when ( ) , > ( ) ,  providing 
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the difference ( ) , − ( ) ,  is always 0 as in this case its (−3 × −1) − (+3 × +1) = 0 which implies that in the control mode, the 
equation becomes, 
  =   ℛ                                ℛ ∈ ℝ                                                                                                                                                    (20) 
 

There is one factor that needs to be considered as an essential part of any disease model analysis. It’s the capacity of the healthcare 
providers to provide care and treatment to the patients. This requires to modify equation (18) as  =   ℛ +  2  where the  is 
replaced by 2  such that ℛ, , ∈ ℝ. This is because of the rotation factor of the healthcare providers potential denoted by Γ±  where 
the potential circulates with a periodicity like, at the beginning of the pandemic, when the strain is weak, the population gradient density 
infection is low, the healthcares potential is high, but with the increase of everything, the strain gets moderate, the gradient becomes slop-
py moderately, the healthcare is accustomed to the applications of the medicines or cures and preventions and the healthcares perfor-
mance improves. It further improves with getting the cure of complete discovery of medications until a high SECOND WAVE of pandemic 
hits, returning everything to previous and the fact is that it happens and this  in 2  denotes the wave, the strain is taken from equation 
(3) as  ∗  , the population gradient density is taken from the equation (12) as ∇ Ω  and then computed equation (22) with the less 
and more danger areas as 〈ℒ̇ ∧ ℓ̇〉  ℒ ∧ ℓ  respectively. Therefore we get 2 equations, 1 for the healthcare potential within scaling 
angle as an integration over population gradient density and the master equation as follows, 

 ∫ Γ , … … … , Γ,    , , Γ  , Γ , … … … , Γ 〉  Γ , … … … , Γ , Γ , Γ , … … … Γ 〉  … (∇ Ω )                              (21)        

 

(  ℛ +  2 ) × 

⎣⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎡Γ − 1… .… .… .Γ .Γ .Γ .… .… .… .Γ .Γ − 2… .… .… .Γ .Γ .Γ .… .… .… .Γ . ⎦⎥⎥

⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎤

 × 

⎣⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎡ ………

………
………
……… ⎦⎥⎥

⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎤

 × 

⎣⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎡∇ Ω………∇ Ω∇ Ω∇ Ω………∇ Ω∇ Ω………∇ Ω∇ Ω∇ Ω………∇ Ω ⎦⎥⎥

⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎤

   ≅   

⎣⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎢
⎢⎢⎡

(  ℛ +  2 )(Γ )( )(∇ Ω )………(  ℛ +  2 )(Γ )( )(∇ Ω )(  ℛ +  2 )(Γ )( )(∇ Ω )(  ℛ +  2 )(Γ )( )(∇ Ω )………(  ℛ +  2 )(Γ )( )(∇ Ω )(  ℛ +  2 )(Γ )( )(∇ Ω )………(  ℛ +  2 )(Γ )( )(∇ Ω )(  ℛ +  2 )(Γ )( )(∇ Ω )(  ℛ +  2 )(Γ )( )(∇ Ω )………(  ℛ +  2 )(Γ )  ∗ (∇ Ω )⎦⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎥
⎥⎥⎤

 × 〈ℒ̇ ∧ ℓ̇〉  ℒ ∧ ℓ   (22) 

 
 

In equation (20) i.e.,   =   ℛ where ℛ ∈ ℝ  ℛ can take the value as +1  − 1, if ℛ = +1 then  ℛ = 0 and we can neg-
lect it, but if ℛ = −1 then  ℛ = 1.36  ≈ 1    . This indicates that when  =  +1 which is a subset of ( ) , =  +1, +3 =  
showing the falling phase, the impact of     0 while when  =  −1 which is a subset of ( ) ,  =  −1, −3 =  the impact of      ~ , and to consider − 1 and − 2 as the 2 WAVES of the Pandemics as established 
in equation (22), there can be a larger number of waves like − 3, − 4, − 5 and so on, the factor  if represents a wave cycle, such 
that each wave cycle is a time derivative of Γ   as Γ  then, denoting the cycle as ∁ with the index  for 〈ℒ̇ ∧ ℓ̇〉 having a correspond-

ing index  for ℒ ∧ ℓ  labeling each cycles as  ∁ ……..  and ∁ ……..  a Levi-Civita symbol can be established as, 
 ∁ …….. = +1,  ( , , , … … . . , )      (1,2,3, … … , )−1,  ( , , , … … . . , )      (1,2,3, … … , ) 0, ℎ                                                                                                                                                              (23)    
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In  , where all ∁ ……..  ,   ∁ ……..  takes the values 1,2,3, … … ,  , this can be represented by, 
 ∁ …….. = ∁ ……..∁ ……..                                                                                                                                                                      (24) 

 ∁ …….. ∁ …….. = ! [ …….. ]…….. =  ………..………..                                                                                                                        (25) 
 ∁ … , …….. ∁ … , ……..  = ! ( − )! [ ……….. ]……….. = ! ………..………..                                                                                  (26) 
 ∁ , , ,…….., ∁ , , ,…….., = !                                                                                                                                                                  (27) 
 ∁ , , ,…….., ∁ , , ,…….., = !                                                                                                                                                                 (28) 
 
Where the factorial is marked by (!) , the generalized Kronecker delta by ……………… , for any  the property satisfied is, 
 ∑ ∁ , , … , , ,… ∁ , , … = !                                                                                                                                                                      (29) 
 
Follows the fact that, 
 

       −    
       
 (+1) = (−1) = 1 
 ℎ          !  

  
Therefore, if     (ℒ ∧ ℓ) , then the    〈ℒ̇ ∧ ℓ̇〉 and −    ℒ ∧ ℓ  giving a nice relation 

among the 3 as expressed in equation (29).    
 
Now, from equation (22), this relation can be properly explained as, 
 

ℎ  = ⎩⎨
⎧+1, (  ℛ +  2 )(Γ ) ∗ (∇ Ω ) ℒ ∧ ℓ    −    −1, (  ℛ +  2 )(Γ ) ∗ (∇ Ω )〈ℒ̇ ∧ ℓ̇〉      0,  (ℒ ∧ ℓ)‖                                                                                                                                                    (30)                                                           

 

Phase Pandemic will hit wave after wave if proper immunization is not developed and that immunity of affected or not effected 
persons is proportional to vaccination which is external immunity and internal immunity and then finally a cure. Therefore, if we take the 

immunity parameter as  then, ∗ is the internal immunity that goes developed over time, therefore, we will take an evolution parameter 

for immunity as  yielding the internal immunity as ∗  having ∗  = 1 is the probability factor. However, there is an external (vac-

cination) parameter which is also dependent on time provided the strength of vaccination increases very slowly and denoted as ∗  

with ∗  representing external factors and is directly proportional to cure which can be denoted by ℮ , and from equation (30) if we take 
the difference between the even and odd permutations, where, we have assumed the even permutation space degree ℒ ∧ ℓ  is higher 

than odd permutation space degree 〈ℒ̇ ∧ ℓ̇〉 as +1 > −1 and arranging it accordingly the equation becomes, (  ℛ +  2 )(Γ ) ∗ (∇ Ω ) ℒ ∧ ℓ − (  ℛ +  2 )(Γ ) ∗ (∇ Ω )〈ℒ̇ ∧ ℓ̇〉 = 2               (31) 

 , (  ℛ +  2 )(Γ ) ∗ (∇ Ω ) ℒ ∧ ℓ − 〈ℒ̇ ∧ ℓ̇〉 = 2                 (32)  

, ℒ ∧ ℓ − 〈ℒ̇ ∧ ℓ̇〉 = (  ℛ  )( ) ∗ (∇ )                (33) 

If we take, the immunity factor difference, then, the difference is exactly equal to the cure factor ℮ and that can be expressed as, 
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 ∗ − ∗ = ℮                                                                                                                                                                         (34)            

As, ℒ ∧ ℓ − 〈ℒ̇ ∧ ℓ̇〉 ∝ ∗ − ∗   and therefore, (  ℛ  )( ) ∗ (∇ ) ∝ ℮ , we get the relation, 

(  ℛ  )( ) ∗ (∇ ) = ∗ ℮                                                                                                                                            (35) 

Where  is the degree of the cure or how, the cure is working on the people, the cure parameter ℮ can be expressed as, ℮ = ∗ (  ℛ  )( ) ∗ (∇ )                                                                                                                                            (36)   

This, we get an equivalence between equation (30) and equation (36) that is between Phase Pandemic and degree of cure para-
meters. There is a logical reasoning behind taking the proportionality factor and summon to equation (35), the factor being, 〈ℒ̇ ∧ ℓ̇〉 is the 

space of low infection where the internal immunity ∗  is more, and, hence 〈ℒ̇ ∧ ℓ̇〉 is proportional to ∗ . On the other hand, ℒ ∧ ℓ  is the region of high infection and, here there is need for cured immunity, or external immunity ∗  which is to say, ℒ ∧ ℓ  is 

proportional to ∗  and, to avoid negativity, we should subtract ℒ ∧ ℓ − 〈ℒ̇ ∧ ℓ̇〉 and hence, this should be proportional to ∗ − ∗  thereby giving the relation equation (35).  

Co-morbidity( ) is an important evil that comes in way of any infection and affects badly to the co-morbid patients, this also in-
creases the death count due to severe viral attacks, however, co-morbidity can be classified as acute, moderate and deadly(or severe) 
based on the prevalent disease parameters like hypertension, diabetes, malignancy, immune suppressive doses for organ transplant dis-
eases etcetera., however, not all co-morbid patients get affected badly, and the degree of affected depends upon the degree of cure para-
meters  from equation (36) which effects the cure factor ℮. Classification of co-morbidity can be done as, 

− = − ,+ ,         + − ,                 ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯                                                     (37) 

 Analyzing equation (37), it is evident that equation (36) could be divided into 3 sub-groups based on co-morbid populations or 
patients to say and the mapping as, 

                 ℮ = ⎩⎪⎨
⎪⎧ ∗ (  ℛ  )( ) ∗ (∇ )∗ (  ℛ  )( ) ∗ (∇ )         ∗ (  ℛ  )( ) ∗ (∇ )           ⎭⎪⎬

⎪⎫    ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯                                  (38)  

                                          

                                                                            −                                                   ⎯⎯⎯                                                          

                                                                                                                                   

                 ℮                                                         +                                                  ⎯⎯⎯     

                                                            

                                                         + −                                              ⎯⎯⎯         

Here  is the death mapping of co-morbid patients provided they somehow satisfies the relation as ~ ≪ ≪ .          
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Conclusion: A specific solution is always non-trivial for any paper rather than a cumulative set of solutions. This can be used to direct the 
paper in one way without any divergences. The same approach has been assigned for this paper. Starting from the span factor in equation 
(1) to the viral factor in equation (2) to the strength of strain factor in equation (3), a body has been build up to cope with the Dual and 
Anti-Dual factors thereby placing the population density gradient and the (+3, + − 1, −3) instigation factors, which ultimately leads to the 
parameterization of equation (21) and the giant matrix equation (22), to account for the detailed provisions for the norms associated with 
the disease, which helps in concluding the vaccination, immunization, depending on the permutation factors (odd or even) as the scope to 
cope with the co-morbid patients encountering new diseases in the pandemic with a collective mapping for increased death for this type of 
patients, provides a sustainable conclusion as to encounter and restrict the pandemics from a single way developed from a bunch of para-
meters. This is a all together new approach than previously existing SIR models, and we hope Epidemiologists would find this model useful 
for real world scenario to control and check the diseases by altering the parameters of this paper. 
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APPENDIX  

No equation is seemingly perfect and fine-tuned if there exists a lot of uncertain and highly variable parameters with a high probability of 
fluctuating values. However, an equation must be constructed to signify and portrait the real life scenario. However, perturbation exists 
and it is this perturbation, which results in fluctuating parameters. The reality ‘if satisfies a coordinate axis’ then the perturbed equation 

would be an asymptote satisfying an equation = 1  and the asymptote will never reach the reality coordinates. This can be best de-
scribed by this below picture. 

                                  

 
The real life affects of the 2019-2020 SARS-CoV-19 Pandemic could by analyzed by a set of splendid graphs from ourworldindata.org which 
uses a freely accessible CC-BY Licence and computed the chart from MIT licensed ‘openware’ coding platform github.com/owid/owid-
grapher which we will analyze below.  
 
 

 
 
  
 
 

Picture courtesy:math24.net/asymptotes/ 

The population of India is much 
much more than Brazil and United 
States, however, due to pertur-
bative nature of the parameters 
and the dependability factors as 
ignorance of people, cross-
country travelers, lack of re-
strictive measures acting on the 
real equation to develop this 

perturbative chart. 
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Daily new confirmed death are 
much higher in Spain, than com-
pared to United States, Brazil 
and India, because, here the 
chart has been portrayed on per 
million people and on this note, 
the inspection spikes mostly in 
Spain which might be due to a 
powerful strain of virus or oth-
er unknown parameters except 
population density. 

Daily new confirmed cases per 
million people has been concen-
trated on the top 3 infected 
countries with United States 
leading the group followed by 
Brazil and India which is direct-
ly proportional to the total and 
daily deaths Vs. Population. 
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In the total Covid-19 deaths, 
United States as usual takes 
the lead followed by Brazil and 
India as denoted before, a pro-
portionality relation between 
population wise affected and 
population wise deaths being 
greater in United States. 

It is the perturbed affect which 
makes Denmark first, followed by 
India and Brazil with a few 
countries between them, although 
higher tests in real equation 
implies higher infections, but 
Denmark makes an absolute exam-
ple of perturbations. 



13 of 13                                                    Perturbative norm for associated spreading of diseases 
 
 

 

 

 

 

 

Note: All data are upto October 31st 2020, Co-morbidity factors are much diverse, however only Cancer and HIV has been considered with relation to two countries South Africa 
and Canada. Data are plotted as a combination of linear and logarithmic values. 

Co-morbidity with HIV is much more in 
South Africa. 

Co-morbidity with Cancer is much more 
in Canada. 

Both South Africa and Canada covers a 
portion of death rates due to the above 
mentioned Co-morbidity. 



Figures

Figure 1

Bell Curve of Pandemic with Instigation Factors


