
LABORATORY WORK 

Discrete random variable

and binomial distribution law

(task 1 and task 2). Continious

random variable and normal 

distribution law (task 3)
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TASK 1
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There is a random variable X. Calculate numerical
characteristics M(X), D(X) and σ(X), the mode Mo and
the median Me. Find a distribution function F(X) of a
random variable X. Draw a distribution polygon.
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Mathematical expectation
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Variance (the first formula)
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Variance (the second formula)
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Root-mean square deviation
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Coefficient of variation
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A mode is equal to the value of x at which the

probability distribution function reaches a maximum
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A median Me of a discrete random variable is the

“middle” value.
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A distribution function of probabilities F(X)
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The probability that a random variable X lies in the

interval
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The probability that a random variable X lies in the

interval
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Distribution law (row) can be graphically plotted. Values
of a variable are marked on x-axis, the corresponding
probabilities are marked on p-axis. The obtained points
are connected with the help of segments. It results in a
distribution polygon.
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TASK 2
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Binomial distribution law
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Example. The probability of passing an exam excellently for

each of three students (a 5-point system) equals 0.4. Construct

a distribution law of a number of excellent marks which are

got by the students at the exam. Find a mathematical

expectation, a variance and a root-mean square deviation of a

discrete random variable. Draw the distribution polygon.
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Solution. Let a discrete random variable be a number of
students with the mark “5” (a 5-point system). It has such
possible values:

(no student passed the exam with the mark “5”);

(one student passed the exam with the mark “5”);

(two students passed the exam with the mark “5”);

(three students passed the exam with the mark “5”).
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Let a discrete random variable be a number of students
with the mark “5” (a 5-point system). It has such possible
values:

(no student passed the exam with the mark “5”);

(one student passed the exam with the mark “5”);

(two students passed the exam with the mark “5”);

(three students passed the exam with the mark “5”).
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The initial data
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Numerical characteristics
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LABORATORY WORK 

Normal distribution law
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TASK 3
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Task 3. The mathematical expectation of a normal

random variable equals 20, the root-mean-square

deviation equals 5. a) Define the variance D(X) and the

variation coefficient ν(X); b) find formulas of functions

f(x) and F(x); c) plot graphs of f(x) and F(x); d) the

probability that a random variable X lies in the interval

(α; β), where α=13 and β=24 using two ways; e) find

limits of all values of variable X on the interval

with the probability 100 % using three sigma rule
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SOLUTION
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Mathematical expectation
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Variance
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Root-mean square deviation
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Coefficient of variation
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The probability density function of the normal law of

distribution is
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Let’s substitute a=20, σ²=25 and σ=5 and get
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Let’s plot the graph of f(x)
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The integral distribution function of the normal law is
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The integral distribution function of the normal law is
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The probability that a random variable X lies in the

interval
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Let’s use the relationship:

doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 150

 

 tdxexF
x

ax

 





2

1

2

1
)(

2

2

2



5,0)(
2

1
)( 







 
 xFxF

ax





doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 151



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 152



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 153



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 154



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 155



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 156



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 157



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 158



doc. Misiura Ie.Iu. / Мiсюра Є.Ю. 159



Three sigma rule means the normal distributed

random variable Х possesses all its values on the

interval (a ± 3σ) with the probability 99,73%

(approximately equals 100 %).
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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a - 3σ < x < a + 3σ
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