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Abstract: Mathematical modeling and PC reproduction devices have been developing immensely in the fields of 

arithmetic and material science connected to biophysics, science, organic chemistry and bioengineering. The 

purposes behind this vast consideration of the numerical group are multi-faceted. Among them, the numerical 

demonstrating in science and drug is a standout amongst the most critical difficulties of arithmetic connected to 

logical issues. Numerical model of populace development is done utilizing differential conditions. 
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I. Introduction 

Verhulst [1] considered that, for the populace show, a steady populace would therefore have an immersion level 

trademark, this is ordinarily called the conveying limit, K, and structures a numerical upper bound on the 

development estimate. To join this restricting structure he presented the strategic development condition which is 

demonstrated later to give an expansion to the exponential model. This strategic condition can likewise be believed 

to demonstrate physical development gave K is translated, rather actually, as the constraining physical 

measurement. It is parameterized by the underlying populace estimate (or physical measurement), the underlying 

development rate, and K. For run of the mill estimations of these, especially, where the underlying populace size 

(or measurement) is littler than K, the subsequent calculated development rate bend is sigmoidal. Carlson [2] 

reported the development of yeast which is displayed well by the bend [3,4]. Morgan [5] shrewdly utilized the 

condition to portray grouping conduct of African elephants. Krebs [6] additionally utilized the Verhulst strategic 

condition to fit to populace information for Peruvian anchovies. There have been utilizations of the calculated 

model outside the field of Biology moreover. Fisher and Pry [7] have effectively abused the calculated model to 

depict the market infiltration of numerous new items and advances. In Lotka's examination [10] of the calculated 

development idea the rate of populace development, at any minute t is a component of the populace estimate right 

then and there, X(t), to be specific The Verhulst strategic condition is additionally alluded to in the writing as the 

Verhulst-Pearl condition after Verhulst, who initially inferred the bend, and Pearl [11], who utilized the bend to 

surmised populace development in the United States in 1920. Since the first work of Verhulst [1] and Pearl and 

Reed [11] there have been a few commitments proposing elective utilitarian structures, f(X), for development 

while holding the sigmoid and asymptotic property of the Verhulst calculated bend. In the plant sciences, Richards 

[12] was the first to apply a development condition grew first by Von Bertalanffy [13] to depict the development 

of creatures. Richards development bend was utilized for fitting exploratory information by Nelder [14], who 

utilized the term summed up calculated condition to portray the condition. Blumberg [15] presented the 

hyperlogistic condition as a speculation of Richards' condition. Turner and co-creators [16,17] recommended a 

further speculation of the strategic development and named their condition the non specific calculated condition. 

In a later overview paper Buis [18] returned to the past takes a shot at calculated development works and laid out 

some of their individual properties. In this area we determine a few surely understood development capacities 

which augment the standard Verhulst condition. Also, we look at the nearness or nonappearance of the sigmoid 

element that describes most development bends and is in charge of the presence of an articulation point Turner 

and co-creators [17] proposed a changed Verhulst strategic condition which they named the non specific 

development work. Blumberg [15] presented another development condition in light of a change of the Verhulst 

calculated development condition to model populace flow or organ measure advancement. Blumberg watched 

that the significant constraint of the strategic bend was the rigidity of the articulation point. He additionally 

watched that endeavors to alter the consistent characteristic development rate term, r,treating this as a period 

subordinate polynomial to conquer this confinement, regularly prompts to underestimation of future qualities (see 

likewise [10]). Blumberg in this manner presented what he called the hyperlogistic work. 

 

http://www.iasir.net/


Iqbal Kaur,  American International Journal of Research in Formal, Applied & Natural Sciences,  7(1), June-August, 2014, pp. 104-107 

AIJRFANS 14-379; © 2015, AIJRFANS All Rights Reserved                                                                                                             Page 105 

II. Simple mathematical model for population growth 

In science, populaces are a gathering of people having a place with similar animal varieties that live in a similar 

area in the meantime. Populace thickness is a measure of the quantity of living beings that make up a populace in 

a characterized region. In science, scientific models have been used for quite a while to portray the quantity of 

occupants in a particular creature bunches, whether it be human, organisms or a risked animal categories. A 

numerical model for the populace ought to be legitimate as far as subjective and in addition quantitative angles. 

In drawing the numerical model of the number of inhabitants in single species we make the accompanying 

suppositions:  

 

1 The model ought to be deterministic i.e.- the coming populace can be produced from the model by utilizing the 

present circumstance of the populace.  

2. The number of inhabitants in a given creature classifications ought to be constant, differentiable capacity of 

time i.e x(t,where x indicates populace of single species at time tand x(t)>0  

 

3. Populace is in separation i.e. not influenced by any predators i.e. simply consider the effects of births and 

passings as it were. The rate of advance of x(t) is equal to the birth rate – passing rate. death and birth both 

depend on the presnt population x.  

Thus, we have 

                                      x'(t) = birth rate – passing rate 

then       x'(t) = bx – p x                                                                                                            

where b is the per capita birth rate and p is the per capita death rate. Let r = b - p.  

 IVP         x'(t) = rx,          x(0) indicated. 

 

Qualitative features of x'(t) = rx  

1. If r > 0 and since x(t) > 0 (x = 0 mean extinction of the population), then x'(t) > 0. 

 2. This means x(t) is an increasing function of time. It means that the birth rate is larger than the death rate.  

Solving x'(t) = rx(t)  
1

𝑥

𝑑𝑥

𝑑𝑡
= 𝑟 

 Integrate both sides of DE wrt t.   ∫
1

𝑥

𝑑𝑥

𝑑𝑡
𝑑𝑡 = ∫ 𝑟𝑑𝑡      (1) 

ln |x(t)| = rt + C  

 Drop absolute values as x(t) > 0.   x(t) = 𝑒𝑟𝑡+𝑐 = 𝑒𝑟𝑡𝑒𝑐 

let C= 𝑒𝑐      then x(t) = C𝑒𝑟𝑡 

let x(0) = 100000, then x(0) = 100000 = C𝑒𝑟.0 = C  

         x(t) = 100000𝑒𝑟𝑡 

Interpretation of solution 

  Since r > 0, this is a growing exponential and the large time behavior is given by     

                 lim
𝑡→∞

𝑥(𝑡) = lim
𝑡→∞

100000𝑒𝑟𝑡 = ∞ 

 This means a population explosion. This is due to the assumption that there are unlimited resources and there is 

no competition within the population. 

 

 

III. Improved Growth Model (Verhulst) logistic model 

To remove unrestricted growth Verhulst [1] considered that a stable population would have a saturation level 

characteristic of the environment Verhulst proposed a model,called the logistic model, for population growth 

in1838. It does not assume unlimited resources. Instead, it assumes there is a carrying capacity K for the 

population. This carrying capacity is the stable population level. If the population is above K, then the population 

will decrease, but if below, then itwill increase. of the population y is proportional to the product of the current 

population x and K - x, or what is the same thing, proportion to the product x(1 - x/K). That gives us the logistic 

differential DE  

   x'(t) = rx(1 – (x/K)) = rx - (rx 2 /K)  

   r is the net growth rate and K is the carrying capacity. Both are positive.  

 When x is large that the second term dominates the first . So the derivative x'(t) is now negative and so the 

population will decrease. Runaway growth is not possible.  

 When x is small, the first term dominates the second. So the derivative x'(t) is now positive and so the population 

will increase. Its solution is                      X(t)  =   
𝐾

1+𝐶𝐾𝑒−𝑟𝑡              where C =
1

𝑋(0)
−

1

𝐾
   is a constant is determined 

by the initial condition X(0) 1. To simplify the integration, take K = 1. You may take that to mean that the 

population x(t) represents the % of the carrying capacity with x = 1 meaning 100%. x(t) = rx(1 - x) 2. The 

equilibrium solutions are x = 0 and 1. 3. Assume x(0) = 2 is the initial condition which means the starting 
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population is double the carrying capacity. Improved Growth Model for Population Growth Solution to DE 1. 

Separate variables by dividing both sides by x(1 – x). 2. Integrate both sides with respect to t. Improved Growth 

Model for Populati 

 

Example Assume the growth rate is r = 1 and the carrying capacity is take K = 100. The initial condition is x(0) 

= 50. The IVP is x'(t) = x(1 – (x/100))             x(0) = 50 

∫
100

𝑥(100−𝑥)
𝑑𝑥 = ∫ 𝑑𝑡  

The graph of this function is asymptotic to the y-axis on the left, asymptotic to the line y = K on the right, and 

symmetric with respect to the point where y = K/2, which is an inflection point. To its left, the graph is concave 

upward, but to its right, concave downward. 

 

 
 

IV. Discussion 

Population growth can be predicted for the future by this model.The classical Logistic growth equation of Verhulst 

has been used a basis for several extended models.Each is shown to accommodate population or physical growth 

without the restriction that the maximum growth rate must, rather artificially, occur at half of the carrying capacity 

in the case of population dynamics, or maximum attainable dimension for physical growth, for the system being 

modelled. Properties and restrictions previously unreported for these models are identified and presented. 
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