- NN\
@~ 0BPA3OBAHUE HAYKA H HHHOBAIIHOHHBIE WJEH B MHPE e A
=== 2181-3187

PROBLEMS AND SOLUTIONS IN WORKING PROBABILITY
AND COMBINATORICS PROBLEMS

Annotatsiya; An issue that appears difficult in one discipline may become simple
to tackle when seen from a different perspective. In this note, a combinatorial problem
Is presented as a probability problem, making it easier to solve.

Keywords: Combinatorics, probability, history of combinatorics, mathematic,
pedagogical community.

Combinatorics is one of the traditional divisions of discrete mathematics, dealing
with the questions about how many different combinations associated with certain
conditions can be made of given objects.

The history of combinatorics development testifies to its ever-increasing scientific
and practical importance in the life of society. and practical importance in the life of
society with the tasks that later received the name combinatorial, people were familiar
with several millennia ago. In ancient China, people were fascinated

with magic squares, in ancient Greece. They counted the number of different
combinations of long and short syllables in poetic and so on. The term combinatorics
was introduced into mathematics by the German scientist G. Leibniz. In 1666.*

The scientist published a work called "Discourse on the Art of Combinatorics".
He understood combinatorics very broadly, as a component of any research, any
creative act. Research, any creative act, which implies first analysis (dissection of the
whole into parts), and then synthesis (combining the parts into a whole).

Re-evaluation of combinatorics. Let us note one common harmful tendency:

Many math teachers tend to overestimate the role of combinatorics in teaching
probability theory. Often the teacher formally states combinatorial facts and formulas,
and then offers problems with the word "probability” as an example of application of
probability theory. "probability” as an example of how to apply?

Example: Pinocchio has 4 silver and 2 gold coins in his right pocket. Pinocchio
moves three coins to his left pocket without looking. What is the probability that both
gold coins are in the same pocket? in the same pocket?

This task, appearing in different formulations in different collections and on
exams, caused a lot of discussion on examinations, caused a lot of discussions. As it
turned out, most experts see it as a combinatorial problem with the following solution.
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The total number of combinations of 6 coins of 3 is equal to C. Choose two gold
coins out of two and one silver coin out of four and put them in the left pocket can be

c:.c

In a number of ways. There are as many ways to put these selected coins in the
right pocket. Gain:

2ce, . 214
P ™20

Here is a typical manifestation of the problem: probability in universities is often
taught as an application of combinatorics, and this approach is projected onto schools.
We are not against combinatorics. But it's more important to teach probability thinking.
Let's teach it first of all. Thinking briefly can dramatically simplify the multitude of
possible outcomes. We don't care where of the first gold coin. Let's look at the possible
placements of the second.

Solution. Mentally assign numbers 1 and 2 to the gold coins. The first gold coin
will be in some pocket. In this pocket, besides it, two more coins out of the five
remaining coins will fall into this pocket. So, the probability that the second gold coin
will happen to be in the same pocket is equal to
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=0,4.

Importantly, the absence of combinatorics does not narrow the class of possible
problems. In the study and teaching of probability theory, combinatorics should play a
supporting role, and it is needed where the probability spaces are vast and cannot be
done without it. It is necessary to use good and important problems with simple
probability sets, and not to fill the pupil's head with combinatorial relations, passing
them off as the essence of science.

As we can see, the problem of including elements combinatorics in the school
program is not new, and therefore requires constant and close attention both on the part
of the pedagogical community and on the part of researchers of pedagogical problems.
Familiarization with combinatorics should be subordinated not only to the desire to
professional training, but also to educate students to a new view of the phenomena of
the surrounding reality, to educate them to see the application of mathematical
apparatus and new ideas, which are considered, to solve a variety of problems.
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