Distribution function

A distribution function , sometimes referred to as a cumulative probability distribution (from the English
cumulative distribution function ), is a function according to which the probability distribution of a random
variable can be unambiguously described . At the same time, it is a function where the value of the random
variable is always smaller than the specified value, i.e. the numerical realization of the random variable (usually
referred to as) does not exceed the specified value on the given real axis x.

Description and formulas

We denote the distribution function F'(z), whereas:
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Properties

Since the distribution function is defined as a probability, we assign it several basic characteristics:

1. itis a non-decreasing function a < 8 = F(a) < F(B);
2. continuous right lim F(z) = F(a);
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3. its asymptotic properties say that it is defined in the interval from zero to one inclusive lim F(:c) =1a
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At the same time, it is worth mentioning that this is a function inverse to the quantile function, in which the result is
not a probability (as in the case of a distribution function), but a number on the real axis that corresponds to the
investigated probability. It therefore holds that:

Distribution function: F(z,) =P(X < z,)=p

Quantile function: £, = F'P(X < z,) = F7(p)
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