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ABSTRACT 

 

The study employs the  logist ic  growth model  to  pred ic t  the spread  of  viral  ou tbreak,  

spec if ica lly  v irus,  wi thin  a  ci ty  wi th  a  populat ion of  1 ,07,524 res iden ts.  Based on  medica l  

data document ing the virus’s progression f rom 3 to  376 infec t ion over a  span of  5  days ,  the  

growth  ra te i s  de termined.  Using th is growth  ra te,  the  model extrapolates the  expected  

number of  in fec ted  res idents a f ter  15 days.  The f ind ings af ter valuable ins ight  in to  the  

potent ial  t rajectory  of  the outbreak ,  aid ing publ ic  hea lth  p lanning  and response s tra teg ies .  
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1. INTRODUCTION 

                         Logist ic  di fferential  equat ions,  a l so known as the Verhulst  equat ion,  

descr ibe the gro wth of a  populat ion over  t ime,  t aking into  account l imi t ing factors such as  

avai lable resources.  I t  i s  o ften used in bio logy and ecology to  model populat ion dynamics.  

Logist ic  d i fferent ial  equation are mathemat ica l  models used  to  descr ibe  popula t ion growth or  

the spread of cer tain  phenomena over  t ime,  taking into  account l imi t ing fac tors .  The  most  

common form of a  logist ic  d i fferential  equat ion is  the logist ic  gro wth equat ion,  which is  

of ten wri t ten as:  

)/1( Lyky
dt

dy
  …………  (i) 

Where  represents the rate of change of the population with respect to time, k is the intrinsic growth rate of the 

population. L is carrying capacity of the environment, representing the maximum sustainable population size. There 

are two terms in the right side of the equation ky and  . The first term describes the growth characteristic and the 

second term is providing the limitation in the model. 

The equation model how a population grows rapidly when its small, then slows down as it approaches the carrying 

capacity. It’s a fundamental concept in ecology and population dynamics. 
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Solving logistics differential equations can help predict population trends and understand the dynamics of various 

natural and artificial systems, such as the spread of diseases or the adoption of new technologies. 

 

1.1 Now we can find the general solution of the above equation (i).  

                                                                               

 

Using Bernoulli’s Equation 

 

 

Put  

 

 

General solution is 

 

 

 

 

 

 

1.2 A virus epidemic was formally announced by the city government. According to medical data, it took 5 days for 

the virus to infect from 3 to 376 people. If the city has 107,524 residents, how many residents are predicted to be 

infected after 15 days. Assuming no measures were taken yet by city officials. 
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Using logistic function 

 

y-number of people infected 

t-time days 

L-total population of city 

Find constants c and k 

Initial condition: y=3 when t=0 days 

 

 

1.3 Now we get the logistic function. 

Here L is the limiting capacity, C is the initial value, k is the growth rate and t is time. First, we find the constants c 

and k. 

    

 

 
 

 

2.CONCLUSION:   In this  ana lys is,  we uti l ized the logis t ic  growth model to  forecast  the  

spread of COVID-19 in a  c i ty wi th a  populat ion of 107,524 residents.  By examining 

empir ica l  data demonstrat ing the virus 's  progression from 3 to  376 infect ions over  a  5 -day 

per iod,  we calculated a  gro wth ra te  tha t  enabled us to  projec t  the  number o f infected  

ind ividuals a fter  15 days.  Our  find ings  ind icat e  that ,  under  the current  condi t ions and 

assumptions,  the virus is  l ike ly to  continue spreading wi thin the ci ty.  The logist ic  gro wth  

model provides a  useful  too l  for  es t imating the trajec tory of infect ious diseases,  he lping 

public  heal th author i t ies  prepar e and al loca te resources e ffec tive ly.  However ,  i t  i s  cruc ia l  to  

note tha t  rea l -wor ld fac tors ,  such as interventions and behavioral  changes,  can influence the  
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actua l  outcome.  To enhance the  accuracy of  such pred ic t ions,  ongoing monitor ing and  

adjustment o f parameters are necessary.  Addi t iona lly,  the  implementat ion of prevent ive  

measures and vaccinat ion campaigns remains vi ta l  in mi t iga t ing the spread of contagious 

diseases and safeguarding publ ic  heal th.  This  study underscores the  importance of da ta -

dr iven decision-making and  proac tive measures  in  managing heal th cr i ses.  
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