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Abstract 

Since COVID-19 transmission started in late December-2019 from china, mathematical modelling has 

been at the forefront of shaping the decisions for policymakers to confine its’ spread in the India, Karnataka and 

worldwide. This article discusses the importance of modelling in understanding Covid-19 spread, highlights 

different modelling approaches and suggests that while modelling is important to control and steps to 

implementing for the spreading disease. 
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Introduction 

Mathematical modelling can be used to understanding how a virus spreads within a population. The 

essence of mathematical modelling lies in writing down a set of mathematical equations that in numeric reality. 

These are then solved for certain values of the parameters within the equations. The solutions of the mathematical 

model can be refined when we use information that we already know about the virus spread, for example, available 

data on the reported number of infections, the reported number of hospitalizations or the confirmed number of 

deaths due to the infection. This process of model refinement (or calibration) can be done several times until the 

solutions of the mathematical equations agree with what we already know about the virus spread. The calibrated 

model can then be used to tell us more about the future behaviour of the virus spread. One outcome of 

mathematical models is the predicted epidemic curve representing the number of infections caused by the virus 

over time. Using different parameters in the model, which may illustrate different interventions, or calibrating the 

model against different data, can change the predicted epidemic curve. In the present work, we are taking complete 

data of Karnataka and India scenario and do the analysis. 

Description of Various Mathematical models: 

Since COVID-19 transmission started in late December-2019, mathematical modeling has been at the 

forefront of shaping the decisions around different non-pharmaceutical interventions to confine its’ spread in the 

UK. One model in particular, developed by Neil Ferguson’s group at Imperial College London [1] has been widely 

quoted as the driving force behind the social-distancing measures implemented in the UK and worldwide in order 

to halt COVID-19 spread.  “A mathematical model is as good as the data it uses” is a common sentence and 

recommended combining home isolation of suspect cases, home quarantine of those living in the same household 

as suspect cases, and social distancing of the elderly and others at most risk of severe disease, might reduce peak 

healthcare demand by 2/3 and deaths by half[2, 3]. 
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Then a few days later, another mathematical model, developed by Sunetra Gupta’s group at Oxford University, 

was published on the pre-print server medRxiv [3], and seem to suggest that ongoing epidemics in the UK  started 

at least a month before the first reported death. 

These seemingly differing opinions from two leading modelling groups, started a discussion on which 

model is more accurate in predicting COVID-19 spread. People started to wonder whether the seemingly different 

conclusions drawn exposed problems with using models for infectious diseases transmission as key drivers of 

policy decision making [4]. 

Gupta et al. model [5] is a classic deterministic “susceptible-infected-recovered (SIR)” model that 

averages the infectiousness across the population. Both types of models have been used historically across 

different infectious diseases [6] and both have advantages and disadvantages, with the modelling approach chosen 

often based on the preference of the modeller. Under exactly the same conditions, i.e. same datasets, same 

parameters, using same numerical software for simulations, they ought to converge to one another. They may not, 

as is the case for the Imperial and Oxford models, when they use different data. 

Therefore, comparing above models, we ought to view these as parts of a puzzle that needs to be built to 

give the full picture of how best to tackle COVID-19 spread. Taking a more interpretational view of the 

conclusions of the above models, we may say that the Imperial model suggests that suppression interventions are 

key to “flattening the epidemic curve”.  

One more mathematical program have used the simple mathematical concept of Sum of Geometric series 

and able to show how this disease will grow rapidly with respect to the period (number of days) without taking 

any preventive measures[7]. In this mathematical program author has been used simple geometrical progression 

and written simple program to estimate the no of probable patients during no of days.  

Detailed studies have done in point view of Physics [8] with COVID-19 about the size of the virus, its 

velocities, size of the droplets during sneeze etc. 

If we analyze the statistics of No of COVID-19 cases inters of Confirmed, recovered and deaths in the 

scenario of Karnataka, India and the world wide is tabulated below 

Cases overview Confirmed Recovered Deaths 

Karnataka 10,118 6,151 164 

India 473K +15,968 272K 14,894 

World Wide 9.44M +135K 4.76M 483K +4,210 

Data as on 24.6.2020 

Conclusions 

Mathematical modelling is a powerful tool for understanding the transmission of Covid-19 and exploring different 

scenarios. But, instead of focusing on which model is correct, we should accept that “one model cannot answer it 

all” and presently we need how to control the panic situation is important, for that each should wear the masks 

compulsorily, social distancing must be maintained, gathering of the public should be avoided, Functions should 

be with minimum peoples should be carried out, Hospitals should be sanitized frequently, Common places like 

temples, offices, banks and public places should compulsorily sanitization is required. Moreover public should 

gain the knowledge and implement the safety of their lives as a result we may curb the spread of COVID- 19. 
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