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24.1 Truth table: what is it?

method is the most basic and perhaps the most
procedure t0 examine the validity of arguments
s of statements. Truth tables aré those
ematic exhaustive enumeration of the

posSIbIe truth values of combinations of simple propositions. A
truth table can pe defined as 2 tabular representation in which
all possible truth values of a compound statement is calculated
out through the computations of the truth values of their simple
constituent propositions.

The truth table method ha

1. Through the truth table method
definitions of logical constants can be given.

2. Truth table method enables us to decide how to
determine the validity or invalidity of arguments in
propositional logic. They also provide a mechanism

whereby the truth values of complicated expressions can

be worked out.
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24.2
How to construct a truth table?
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determine the number of columns. Finally, we can say truth

function is @ function of logical components. In the example
given above Wé have got 2+1 = 3’number of columns.
Fourthly, we have to determine the number of rows, which

o be the most important step in constructing a
variable is only one, then we have

to put truth values ‘T’ and ‘F’ by drawing two rows. If the number
of variable is two, then there will be four rows in which for one
of the variables we have to put truth values TTFF and for the
other TETF. The formula which is adopted for counting the number
of rows is ‘2" where ‘2’ is taken for two truth values of ‘T’ and

f'(in two valued logic, a variable can have only two truth values,
i.e. either ‘T’ or ‘F’) and ‘n’ represents the number of variable or

variables. By following this formula for one variable there will
be two rows, for two variables there will be 2 x 2= 4, for three
there will be 2 x 2 x 2 = 8, for four will be 2 x 2x2x2=16, and so
on and so forth. The importance of rows lies in the fact that rows
are supposed to provide all possible truth value situations for a
given set of statements. In the example given above, the number
of rows is four for two variables ‘p’ and ‘q’ ’
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The compound proposition in example is given in symbolj
form. Therefore, no question arises in symbolizing the statemen
According to the second strategy mentioned above, we have t§
put truth values for each of the columns. In this particuly
example, there are two variables each of which occurs twiceg
Again, there are four logical constants in the statement. Accordinév
to our strategy, there will be 4 + 4=8 columns for four logia
constants and four variables (here two variables occurs twice).
f;etr:esi:fizwfz:fﬂraol\)llvis (ﬁ and q), by following the 2" principle,
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have seen that for the first set of bracket the given
)y we have assigned the truth value TTFF for ‘p’ and TFTF
/Dr The computed result in the set, i.e. under the logical
a2 'implication’, is TFTT here. The same process is done
'+ the second set of bracket and the computed result in the
W'th- t under the logical constant, ‘vel’ is TFTT. The main constant
- d by reconciling the two sets of results and the result
final logical constant ‘=" is TTTT. Therefore it is a

uth function.
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2.4.3 Using Truth Tables to determine Tautology,
Contradiction and Contingent Statements
or Determination of logical status of a
proposition, a propositional form,
statement, statement form

A truth table method can be used to determine the logical
status of a single, individual statement form or statement simply
by checking its truth value in the final column. Klenk says, “Certain
forms, for instance, have an interesting property: they can never,
under any circumstances, turn out to be false, and this is
something that can be determined by the truth table. Other
forms have just the opposite property: they can never, in any
case, turn out to be true. The former sort of statement forms,
which can never be false, are called tautologies, and the latter,
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which can never be true, 3r€ called, sensibly .
contradictions. The intermediate cases, forms that arg u“ao
some instances and false in others, we will call conr,‘ngm;n

&

Tautology
A statement or a statement form is considereq to

tautology if its truth table has only T-s in the fina| Colu!'
Tautologous propositions are always independent of experi,
because if we try to convert them into any sort of contry diqt‘
form by other proofs, the attempt becomes only a futile attemur‘
Let us take an example: | n
Either | shall or shall not meet you tomorro'vxf is a taUtologo
proposition, because the truth of this proposition can be e
without any experience. This proposition can be SVmbO“Zeda
‘p v - p. Let us construct a truth table for this Proposition, J

M| |o
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p
T F
F T

In the above truth table the main logical constant s 1,
Under this column, we have got the truth value ‘T’ in both t,
cases. Therefore, the said proposition is 3 tautologoy,
proposition.

Contradictory

A statement or a statement form is considered to b
contradictory if its truth table has only F-s in the final colum,
The falsity of 2 contradictory proposition is, like a tautologou
proposition, independent of experience. For example, Bertrang
Russell is or is not a philosopher. This proposition can b

symbol?zed 2s: 'p . ~p’ Llet us construct 3 truth table for ths
proposition:

B o

above truth table the main logical constant is ‘. '(Dot)

In ‘he column, we have got the truth value ‘F’ in both the
ynder t::erefore' the said proposition is a contradictory
S.
ingent
Cont"t‘agtiment or a statement form is considered to be
.A :nt if its truth table has both T-s and F-s in the final
conting The truth or falsity of a contingent proposition depends
columﬂ-rienc e. Therefore, it is not necessarily true. For example,
on e?(pe tea or coffee- This proposition can be symbolically
He llkz;ted in the following form: ‘p v q'. Let us construct a
:fjtr:s table for this statement.
P VvV q
T 1T 7T
T T F
F T T
F F F

in the final column of the above truth table, we have seen
pelow the final column a mixture of ‘T-s’ and ‘F-s’ occur. Therefore
this proposition is regarded to be a contingent statement.

2.4.4 Employment of Truth Tables to determine
the Truth Values of propositions

Truth tables are employed to determine the truth value of a
proposition or a statement. A few examples are given below for
better understanding of the point:

L (pv-po-p

p [/ v ot p) ) - P
T T T T F | F Y’ T
F F T T T | T | F |
1 ‘ 2 7 6 5
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In this truth table, for only one variable, we have
rows. The final column in the truth table is colump 3, ¥,
the truth values both T and F, as shown by the table‘ Whith \

the compound expression is false and it js cohe,%’
ey n. |
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In the above truth table, we have seen that, for twg Varig
p and g, there are four rows. Here, below the final logical C°nsta|E
there is a mixture of both T and F. Hence, the statement falz
and it is a contingent expression. ‘

3. (pva)=~(~p>Dq

n
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P v q d
T T T F F F T T T
T T F F F F T T ;
FlTT F F i F T | 1
FlOFP L FE LR [T [T F F | ¥
1 3 2 9 8 5 7 7 ;

In the above truth table, we have seen that, for two variabk
p and g, there are four rows. Here, below the final logical const
'(column 9) there is the truth value of F only. Hence, the stateme'
is false and it is a contradictory expression. I
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In the above truth table, we have seen that, for two variables
d g, there are four rows. Here, below the final logical constant
and 4. h value of T only. Hence, the statement

) there is the trut

mn 9 s
oot ditis a tautologous expression.

is true an
5. [(~pV ~q)oal=r

[(- P v & qQ > 4 = r
—F 1 T | F F T T T T T |
—F | T | F F T T T F F
—F | T | T T F T F T T
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T F 7 T F T F T T

T F T T F T F F F

2 I 5 4 3 7 6 9 8

In the above truth table, we have seen that, for three
variables p,q and r, there are eight rows. Here, below the final
logical constant there is a mixture of both T and F. Hence, the
statement is false and it is a contingent expression.
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