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Solving logical problems is a common way to train and develop the mental abilities of learners. There are
no standard algorithms for solving logical problems, and attempts to find them continue. At the same time, there
are differentiated, certain lessons on these problems, where they are solved by a certain principle. The most
common ways of solving the logical tasks are the usage of the tables of correctness and the logical algebraic
modes.
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Introduction

In mathematics logical problems form a unique lesson, the algorithms of the solutions are
generally very unique and have been constantly tested to classify those issues and solve them
according to a particular class.

To solve a classic logical problem, it is important to know the basic ways and approaches to its
solution. To solve the same problem and to get the right answer, in many cases, it is possible to
achieve it in different ways. Knowledge of different ways of solving problems will help to find out
what method is more efficient and faster to solve the problem.

Textual tasks refer to “classical” logical tasks, the purpose of which depends on the conditions
of the problem, the recognition or arrangement of certain objects in a particular order. The more
complicated and attractive are the issues in which separate claims are true and the rest are untrue.
Examples of non-standard wide-range logical problems include relocation, installation, weighing, and
recovery issues.

The following methods of solving logical problems have been most common:

» the way of judgment;
» the way of using tables of truthfulness;
» logical algebra method.
The logical algebra is a powerful means of solving logical problems.
Statement of the question

The article presents a set of solving methods of some logical problems of certain class by
using the tables of truthfulness. The essence of the method lies in the fact that the conditions of the
problem are tailored to the corresponding tables of the problem and getting the results through
judgments. Depending on whether true or not is the statement in the table, the corresponding box is
filled in “1” or “0”.

Example 1.

Three sportsmen A,B and C are playing basketball. When the ball appears in the basket, A
cries: “B has thrown the ball into the basket”.

B objects: “C has thrown the ball”, and C insists: “I have not done it”.

Who has thrown the ball into the basket if one of the three is lying?

Solution. We make a chart on the following principle: to the left we write all the claims that we
have in the condition, above we write all the possible options of the facts.

Let’s regard the first possible option which says that A has thrown the ball into the basket. We
discuss the statement from the left and fill in the first column.
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According to our suggestion (A has thrown the ball into the basket) the claim of “B has

thrown the ball into the basket” is not true. We insert 0 into the box. The claim of “C has thrown the
ball into the basket” is not true too, so we insert 0 into that box. The claim of C is right, i.e. “ T haven’t
thrown ball into the basket”, consequently, we insert “1” into the box.

Let’s regard the second possible option which is “C has thrown the ball into the basket” and fill
in the second box.

The statement that “B has thrown the ball into the basket” is not true, so we insert 0 in the
appropriate box.

The statement that “C has thrown the ball into the basket” is true, that’s why we insert 1 into
the box. The statement of C that “T haven’t thrown the ball into the basket” is not true. We insert “0”
into the box.
And at last, the third possible option is “B has thrown the ball” . In this case the statement that B has
thrown the ball into the basket” is right, so we insert “1” into the box.

The statement that “C has thrown the ball into the basket” is not true, so we insert “0” into the

box. Ant the statement “I haven’t thrown the ball into the box™ is true, consequently, we insert “1” into
the box.

Table 1
Possible options of facts
Statements A has thrown the ball into | C has thrown the ball into | B has thrown the ball
the basket the basket into the basket
A: B has thrown ball into 0 0 1
the basket
B: C has thrown ball into
the basket 0 1 0
C: I haven’t thrown ball 1 0 1
into the basket

As, according to the condition, only one sportsman has lied, we choose that possible option of
the answer from the filled table where the wrong statement is one. That is the third column, where we
get the answer of the task which is “B has thrown the ball into the basket” option (from the three one
has lied).

Example 2.

Three musicians Babken, Suren and Vrezh have got job in the symphonic orchestra , who are
able to play violin, cello, viola, clarinet, hobo and trumpet.

It is known that

1. Suren is the tallest of all;
2. player of the violin is shorter than the player of the cello;
3. the players of the violin and cello and Babken like to eat pizza;
4. when the players of alt and trumpet argue, Suren tries to reconcile them;
5. Babken can not play the trumpet and hobo.
What instruments can play these musicians if each of them can play two musical instrument.

Table 2
struments
violin cello alt clarinet hobo trumpet
Musicians
Babken 0 0 1 1 0 0
Suren 0 1 0 0 1 0
Vrezh 1 0 0 0 1
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Solution. Build a table containing the terms of the problem, filling in the corresponding boxes

by 0 or 1, depending on whether it is true or not.

As musicians are all three and the instruments 6 and each musician can play on both
instruments, so every musician plays on the instruments on which others can not play. It follows from
the 4th that Suren does not play on the hobo and clarinet, and in terms of conditions 3 and 5 it follows
that Babken plays on the viola and clarinet. The first line is complemented with no difficulty. It
follows from conditions 1,2,4 that Suren does not play violin and trumpet, where follows that Vrezh
plays violin and trumpet. The rest is very clear, Vrezh can not play on the hobo and cello, and it
remains that Suren is able to play on those instruments.

Example 3.

In response to the question of which of the three students studied mathematical logic, the
following answers were received:

“If the subject was examined by the 1% student, and it was also examined by the 2™ student”,
but the statement of “if the subject was examined by a third student then the second student also
examined it” is not true.

Who has studied the subject of mathematical logic?

Solution. Make appointments with P1, P2, P3 assuming I, Il, 1ll. Students have studied the
subject of mathematical logic respectively.

From the conditions of the problem we get (P1 — P2) & (P3 — P2). The truth of the
statement is in the chart.

Table 3
P1 P2 P3 | (P1-P2) | (P3 - P2) (P1 - P2)&(P3 — P2)
0 0 0 1 0 0
0 0 1 1 1 1
0 1 0 1 0 0
0 1 1 1 0 0
1 0 0 0 0 0
1 0 1 0 1 0
1 1 0 1 0 0
1 1 1 1 0 0

We conclude from the table that the third student has studied mathematical logic.

Results of the study

By presenting the logical problem with the claims, presenting the problem in the form of the
final claim and using the rules of filing the table of truthfulness of logical algebra, we get the solution
of the tasks.

Conclusion

With a logical algebra, the logical problem solving algorithm can be presented as follows:
it is necessary to study carefully the conditions of the problem;
separate simple words and designate them in Latin lowercase;
write the terms of the problem in the language of logical algebra;
to make the final formula for which you need to combine all the formulas and equate to one by
logical multiplication and summarizing;

5. simplify the formula by examining the received result or making a verification table. Find the

values in the table for which the final statement is true, F = 1.

Taking advantage of the logical algebra with the rules of action and the terms of the problem,
getting the final statement of the problem, we get the answer to the problem by completing the table of
truthfulness.

Howpne
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N.U. Swpnipyniujui, N.<. Qujuwpjw
Cnphh ipblubininghwywl hwdwuwpwb

Spwiwpwuwywu fuunhpubiph nwénwp punniujwd dhong E dwpgbint bW qupqugubine unynpnnubiph
dnwynp Yupnnnipgniutbipp: Spwdwpwuwlwt fuunhpubipp (ndbine hwdwp gnynipyniu sniubt unwunwpun
wignphpdubtp W npwug gunubiint thnpdbipp 2wpniwwyynd Gu: Uhbunyu dwdwuwly wpnbu tnwppbpwyyt) Gu,
wniw LU wyn fuunhpubiph npnwyh nwubp, npnbin fuunhpubph NénwWubpp Yuwnwpynd G npnawyh
uygpniupny: Unwyb nmwpwdénd Gu unwgh] npwdwpwuwlwu fuunhpubph nénwiubph nwwnnnnigyniuubpp,
dodwnuwghnipjuu wynwwlubiph oginwgnpddwu U npwdwpwiwlwu hwupwhwyh Gnwuwyutpp:

Pwuwih puwnbp. wpwdwpwuwlwt fuunhpubp, wpwdwpwuwlwu hwupwhwohy, Godwpunwghniejwu

wnynuwl, wunyp, pwtwal

KIIACCUPUKAIINA HECKOJIBKO JIOTHYECKHUX 3ATAY U UX PEHIEHUSA C
NOMOIIBIO TABJIMII UCTUHHOCTH

Apytionsn P.M., 3axapsau P.I'.
L ywunckui mexuono2udeckuti yHugepcumem

Pemienne norumdeckux 3ajgad - O6III€HpPIH$ITLIﬁ METO O6y‘{eHI/I$I U PpasBUTUA JIOTUYCCKUX
CIIOCOOHOCTEH yJamuxcs. He CYHIECTBYOT CTAaHAAPTHBIC AJITOPUTMbI JJid PCHICHUA JIOTUYCCKUX 3aja4y, U HUX
IMOUCKHU MPOAOJKAKOTCA. B 10 xe BpEMs HAJIMYCCTBYCT nn(bq)epeﬂunaum[ OIIPCACIICHHBIX KJIACCOB, IA€ 3a1a4un
pemaroTCda 1o OMNpPCACIICHHOMY HNPUHIUITY. ﬂJ’IH peuieHus JIOrM4Y€CKUX 3aaavd HanOoiee pacrnpoCTpaHCHHbIMU
SABJIAOTCA MCTO/JbI: UCITIOJIb30BAHUC Cy)K,HCHPII;'I, Ta6J'II/IIl HCTHUHHOCTHU U anre6pLI JIOTUKU.

KiroueBble ciioBa: JorHdyeckue 3ajadd, anredpa JOTHKH, TaOJMIla MCTUHHOCTH, BBICKAa3bIBAHUE,
hopmyna.

70



