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Introduction 

In the history of Western logic, Symbolic 
logic is  relatively a  recent 
development. What set symbolic logic 
apart from traditional logic,  is its leaning 
towards mathematics and 
symbolization. 



Symbolic Logic 

 In a general theory of deduction aims to explain the relations 

between premises and conclusion in deductive arguments and to 

provide techniques   for discriminating between valid and invalid 

deduction. Two great bodies of logical theory have sought to 

achieve these ends. The first, called “classical” (or Aristotelian) logic. 

The second, called “modern logic or symbolic logic.”  Symbolic logic 

of today owes its origin primarily to Frege and Russell, and then to 

Peano and many others. If they had helped the gensis of symbolic 

logic, other 20th CE mathematicians and philosophers such as 

Brouwer, Godel, Cantor, Hilbert, Wittgenstein, Tarski, Zermelo, 

Gentzen must be acknowledged  for joing in their efforts and for their 

worth contributions towards its steady growth. Here we  will only 

study Propositional Logic means Truth-functional 

Logic.                                                        



Truth-table 

 Truth table: An array on which all possible 
truth values of compound statements are 
displayed, through the display of all possible 
combinations of the truth values of their 
simple components.  

 A truth table may be used to define truth-
functional connectives; it may also be used to 
test the validity of many deductive 
arguments. To draw truth table follow this 
formula: 



Drawing Truth-table 

 Number of rows = 2n 

 2 represents constant for truth and falsity. 

 n represents “number of discrete atomic components.” 

 Its means also then how many component in the given 

compound statement. In the below example there is only 

two component p and q so we draw truth table like this. 2 

x 2 =4, in first column  we add two Ts and two Fs and 

second we add one T and one F and so on. If there is 3 

component we draw 8 rows. Two number of rows 

increase with the number of component. 



Example 

 For example: p≡q (If and only if Ram will 

pass BA, then he will join MA.) 

 p   q  p≡q  

 T   T T  

 T   F  F  

 F   T  F  

 F   F T 



Key-Terms 

 Truth Value: The status of any statement as true, or 

false. 

 

 Truth-Functional Component: Any component of a 

compound statement whose replacement by another 

statement  having the same truth value would not 

change the truth value of the compound statement. 

 

 Truth-Functional Connective: Any logical connective 

(including conjunction, disjunction, material implication, 

and material equivalence) between the components of a 

truth –functional compound statement. 



Truth-functional Compound Statements 

1. Conjunction: A conjunction is true just in case 

both its part (its “conjuncts”) is true. The symbol 

for conjunction the dot—“·”.  

 2. Disjunction: A disjunction is false just in case 

both its parts (its “disjuncts”) are false. The 

symbol for  disjunction the wedge—“v”.  

 3. Material Implication: A material implication is 

false only when antecedent is true and 

consequent  is false. The symbol for conditionals 

is the horseshoe—“É”. 



Fourth & Fifth 

 4. Material Equivalence: The symbol 
for  biconditional is the triple bar—“ ≡ ”. 
Biconditionals are true just in case both their 
components have the same truth value, i.e., 
either are both true or are both false. 

 5. Negation: Negations are easy.  The truth 

value of the negation of a statement is simply 

the opposite of the truth value of the original 

statement.  The sign we will use to represent 

negation is “tilde”—“~”.  

 



Symbols Used 



Joint Truth-table 



George Boole 

 

 

 
 

 

 George Boole, one of the greatest mathematicians of 

19th century and one of the founders of mathematical 

logic, fully supported these Aristotelian notions.  



Alternative Notations 

 
 There are many variants available as 

symbols for the same connectives, these are 

used in mathematics, computer science, and 

programming language. Here is a list of 

equivalent symbols used for these 

connectives. 



Validity through Truth-table 

 I. REPLACES THE TERMS BY GIVEN VALUES: 

 If  A and B are true statements and X and Y are false 

statement , find out whether compound statements are 

true . 

 Determine the validity and invalidity of the following 

Compound statements: In deductive logic, it is 

assumed that if the premises are true the conclusion 

must be true. In this we will draw truth-table and by this 

we can determine the validity and invalidity of the given 

statements. And also give justification for this. 



Example 



Conclusion 

 In this topic we have discussed about the Truth-

Functional Logic as described modern thinkers. 
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