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ABSTRACT 

Population is one of the most important factors for the design of the water supply systems, to 

know the increasing demand and ensure a continuous supply of water to the consumers. In 

this present paper, a study has been made on forecasting the population of India using manual 

calculation, python and C programming. The past population record of India was obtained 

from the census population records. After collecting the population data, the population at the 

end of the design period was predicted using various population forecasting methods using 

Python and C Programming. Any desired population can be forecast by feeding the required 

data in the program. The source codes for python and C programs are proven to be useful to 

solve all mathematical calculations faster and with accurate values without any 

approximation. 
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INTRODUCTION 

India is the country with the second-

highest population all around the world 

and the rate of increase of population is 

also very high. By predicting the future 

population precisely many provisions can 

be made accordingly[1].There are various 

methods available, which are used for 

forecasting the population assuming 

various factors[2]. In addition, most 

researchers utilized various mathematical 

models and Statistical tools for estimating 

the future population[3, 4].In this paper, 

the population of India for future decades 

(2021, 2031, 2041, 2051) were calculated 

by five different methods manually and the 

same was compared with python and C 

programming. The commonly used 

forecasting methods which are used in 

Python programming are the Arithmetic 

increase method, Geometric increase 

method, Incremental increase method, 

Decrease in growth method, and the 

logistic curve method[5].The arithmetic 

increase method is based on the 

assumption that the population increases at 

a constant rate from decade to decade 

(dp/dt = C)[6]. The geometric increase 

method is used for the cities, industrial 

towns that have unlimited scope for 

expansion and where a constant rate of 

growth is anticipated. In this method, the 

percentage increase in population from 

decade to decade is assumed to be 

constant[7].  

 

In the incremental increase method, the 

future decade population is determined by 

adding the mean arithmetic increase (x) to 

the last known population same as the 

arithmetic method and in addition to this, 

the average incremental increase(y) is 

added, once for the first decade, twice for 

the second decade and so on[8]. In the 
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decrease rate of growth method, the 

average decrease in the percentage 

increase is found and it is then subtracted 

from the latest percentage increase for a 

successive decade. This method is 

applicable only in the cases where the rate 

of growth follows a downward trend. 

When the growth rate of the population 

due to births, deaths, and migrations take 

place under normal situations and it is not 

subjected to any extraordinary changes 

like an epidemic, war, earthquake, or any 

natural disaster, the logistic curve method 

is used[9]. In this method, the growth is 

assumed to be a function of the time and 

follows some logical mathematical 

relationship the population tends to 

according to the logistic curve starting at 

low rate followed by high rate and then at 

a lower rate towards the saturation limit.  

 

The population data for the various 

decades 1951, 1961, 1971, 1981, 1991, 

2001 and 2011 were obtained from a 

census of India. By using the past data 

collected from the census, the future 

population was predicted. The formulas of 

the respective models are incorporated into 

the software through coding. By using this 

program, the programmer can able to 

provide inputs like the number of values to 

be entered, the year, the population in the 

year, and output can arrive in a short 

period. 

 

The values required to forecast the 

population are entered into the Python 

program. Then the program iterates and 

asks the user to enter the number of values 

to be forecasted. Once the value is entered 

it asks the user to enter the year for which 

the population should be forecasted. From 

this program, one can find the population 

of the required years. By using this 

program, the predicted population of India 

through (Arithmetic increase, Geometric 

increase, Incremental increase, decrease 

rate of growth, Logistic curve) methods 

was calculated. The method of feeding 

input in C-programming is similar to that 

of python programming. The initial inputs 

are taken from the past census reports and 

the populations of the years (2021, 2031, 

2041, 2051) were found by providing the 

respective inputs. The source code and 

inputs of Python and C programming is 

shown in Fig.1
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                      Fig.1 Source Code & Input of Python and C Programming 

 

Python source code: 

https://drive.google.com/file/d/1Uc58hWopUhOqfWJAKJ6lXaG7FSP7q7J9/view?usp=shari

ng 

C source code: 

https://drive.google.com/file/d/12VnlHPI7yeKQ4cGKwxGaM54p0y8KLht7/view?usp=shari

ng 

 

The output obtained is the predicted population of the decades (2021, 2031, 2041, 2051) 

using Python and C programming which is shown in the Fig.2 and Fig.3 respectively. 

https://drive.google.com/file/d/1Uc58hWopUhOqfWJAKJ6lXaG7FSP7q7J9/view?usp=sharing
https://drive.google.com/file/d/1Uc58hWopUhOqfWJAKJ6lXaG7FSP7q7J9/view?usp=sharing
https://drive.google.com/file/d/12VnlHPI7yeKQ4cGKwxGaM54p0y8KLht7/view?usp=sharing
https://drive.google.com/file/d/12VnlHPI7yeKQ4cGKwxGaM54p0y8KLht7/view?usp=sharing
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Fig.2 Output for Python Programming 
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Fig.3 Output for C Programming 

 

The comparative values obtained from the 

manual calculation and programming 

simulation are presented in Table 1. The 

values obtained from the program are 

highly accurate than the manual 

calculations. It is due to the several 

approximations made during the manual 

calculations. From the result obtained from 

the program and the manual calculations, it 

is found that the population of India may 

reach about 2.7 billion in the year 

2051(value obtained from the geometric 

method which is comparatively higher 

than other models).
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Table.1 Comparison of manual values with Programming values 

 

Manual calculation of population 

forecasting is iterative and highly prone to 

human errors. To avoid those errors, the 

process has been computerized using 

different software and skills. The usage of 

Python and C programming for forecasting 

future populations was done with 

comparative analysis. Here the target 

populations were calculated with Python 

and C programming and MS Excel codes. 

Excel being the developed product of C 

language is highly user-friendly and gives 

flexibility in coding length and correction 

at the time of execution. Also, it provides a 

pictorial output which is not possible in C 

coding. However, the C language has 

added advantage in terms of iteration while 

it is predefined and restricted to some 

extent in Excel. It is concluded that this 

study provides a method to predict the 

future population from which appropriate 

provisions can be made in the design of 

water supply systems.  
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