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Continuous Probability Distribution: 

 A continuous probability distribution is a probability distribution that has a 

cumulative distribution function that is continuous. Most often they are generated by 

having a probability density function. Mathematicians call distributions with 

probability density functions absolutely continuous, since their cumulative distribution 

function is absolutely continuous with respect to the Lebesgue measure𝜆. If the 

distribution of 𝑋 is continuous, then 𝑋 is called a continuous random variable. There 

are many examples of continuous probability distributions: normal, uniform, chi-

squared, and others. 

Normal Distribution: 

 In probability theory, the normal (or Gaussian or Gauss or Laplace–

Gauss) distribution is a very common continuous probability distribution. Normal 

distributions are important in statistics and are often used in the natural and social 

sciences to represent real-valued random variables whose distributions are not 

known. A random variable with a Gaussian distribution is said to be normally 

distributed and is called a normal deviate. 

 The normal distribution is useful because of the central limit theorem. In its most 

general form, under some conditions (which include finite variance), it states that 

averages of samples of observations of random variables independently drawn from 

independent distributions converge in distribution to the normal, that is, become 

normally distributed when the number of observations is sufficiently large. Physical 

quantities that are expected to be the sum of many independent processes (such 

as measurement errors) often have distributions that are nearly normal. Moreover, 

many results and methods (such as propagation of uncertainty and least 

squares parameter fitting) can be derived analytically in explicit form when the relevant 

variables are normally distributed. 
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 The normal distribution is sometimes informally called the bell curve. However, 

many other distributions are bell-shaped (such as the Cauchy, Student's t, 

and logistic distributions). The probability density of the normal distribution is: 

𝑓ሺ𝑥 𝜇, 𝜎ଶ⁄ ሻ ൌ
1

√2𝜋𝜎ଶ
𝑒ି

ሺ௫ିఓሻమ

ଶఙమ  

 Where 𝜇 is the mean or expectation of the distribution (and also 

its median and mode), 𝜎 is the standard deviation, and 𝜎ଶ is the variance. 

 

 The above ideas can be extended to the case where the variable 𝑥 may assume a 

continuous set of values. The relative-frequency polygon of a sample becomes, in the 

theoretical or limiting case of a population, a continuous curve whose equation is       

𝑦 ൌ 𝑝ሺ𝑥ሻ. The total area under this curve bounded by the 𝑥 axis is equal to 1, and the 

area under the curve between lines 𝑥 ൌ  𝑎 and 𝑥 ൌ  𝑏  gives the probability that 𝑥 lies 

between a and b, which can be denoted by 𝑃𝑟ሼ𝑎 ൏ 𝑥 ൏ 𝑏ሽ 

 


