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Valid Arguments and Heyting Algebra using Multi 
Valued Logic 
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Abstract: Over last three decades, multi valued logic (MVL) has 

been receiving considerable attention. So, we focus our 
concentration upon multi valued logic using some of the rules of 
mathematical logic, which can be used in developing artificial 
intelligence. Since Aristotle’s logic there were only two propositions. 

Later it was extended to n-valued logical proposition which is greater 
than 2, that is popularly known as multi valued logic proposition – 
they are true, false and unknowns. In this paper we will discuss 
about multi valued logic with 27- possible using Jaina logic and some 
of the rules as it gives the best results. In Jaina Logic, indeterminant 
means something which cannot describe more than one aspect at a 
time. So, we are going to consider each aspect separately and assign 
True or False. Then according to the given condition we can either 
apply min or max condition to get a precise solution. 

Keywords: Abducible Predicates, Jaina Logic, Mathematical 
Logic, Truth Table, Multi-Valued Logic, Primitives.  

I. INTRODUCTION 

Jains form less than 1% of the Indian population. For 
centuries, Jains are famous as community of traders and 
merchants. The states of Gujarat and Rajasthan have the 
highest concentration of Jain population in India. Mahavira 
is the 24th and last of the Jain Tirthankars. 

Due to the limitations of the human mind, it is impossible 
to consider all aspect of human reality. However, we can 
consider each aspect at a time. Since, it is a relative 
approach, each prediction can be confirmed or rejected 
using three different possibilities. 

II. MULTI VALUED LOGIC 

Multi valued logic is a propositional calculus where there 
are more than two values. Jan Lukasiewicz is a polish 
logician who has introduced mathematical logic and the 
history of logic. He is regarded as one of the most important 
historians of logic. In 20th century the idea of multi value 
logic has been introduced successfully. 

Jan Lukasiewicz has been created a system of multi 
valued logic which is “true”, “false” and other than this he 

used third valued logic that is “possible” (unknowns). 

Several n-valued logic was developed in 1930 which is n ≥ 

2. 
The formula for n-valued logic is defined as   

Tn =
0 1 2 n 2 n 1

0 , , ,....., , 1
n 1 n 1 n 1 n 1 n 1

− − 
= = 

− − − − − 
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Hence, 3- valued logic is defined as  
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III. BASIC FORMULAS 

In this section we use some of the rules of Jaina logic to 
Lukasiewicz Logic which is given below: 

▪ a  b = min (a, b);   if min (a, b) = 0 or  1/2;  
                then min (a, b) = 0 

▪ a  b = max (a, b);  if max (a,b) = 1/2 or  1; 
                then max (a, b) = 1 

▪ a1a −=  

▪ 
a)b1 min(1,ba −+=

      

▪ 
 ba 1ba −−=

 
To define  ,  ,  ,  → , [13]. Here we taken totally 
33=27 possible of combinations in the truth table given 
below: 

Table - 1.3.1: 
p q r p 

→ 
q 

q → 
r 

p → 
r 

p q p 

q 
 p q c  p  

→ c 

0 0 0 1 1 1 0 0 1 1 0 0 

0 0 1/2 1 1 1 0 0 1 1 0 0 

0 0 1 1 1 1 0 0 1 1 0 0 
1/2 0 0 1/2 1 1/2 1/2 0 1/2 1 0 1/2 

1/2 0 1/2 1/2 1 1 1/2 0 1/2 1 0 1/2 

1/2 0 1 1/2 1 1 1/2 0 1/2 1 0 1/2 
1 0 0 0 1 0 1 0 0 1 0 1 

1 0 1/2 0 1 1/2 1 0 0 1 0 1 
1 0 1 0 1 1 1 0 0 1 0 1 

Table1.3.2: 

p q r p
→

q 

q 

→ 
r 

p 

→

 r 

p  
q 

p  
q 

 p  q c 

 
p 

→ 
c 

0 1/2 0 1 1 1 1/2 0 1 1/2 0 0 

0 1/2 1/2 1 1 1 1/2 0 1 1/2 0 0 

0 1/2 1 1 1 1 1/2 0 1 1/2 0 0 

1/2 1/2 0 1 1/2 1/2 1/2 1/2 1/2 1/2 0 
1/
2 

1/2 1/2 1/2 1 1 1 1/2 1/2 1/2 1/2 0 
1/
2 

1/2 1/2 1 1 1 1 1/2 1/2 1/2 1/2 0 
1/
2 

1 1/2 0 1/2 0 0 1 1/2 0 1/2 0 1 

1 1/2 1/2 1/2 1/2 1/2 1 1/2 0 1/2 0 1 

1 1/2 1 1/2 1 1 1 1/2 0 1/2 0 1 
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p q r 
p 

→ 
q 

q → 
r 

p 

→ 
r 

p  
q 

p  
q 


p 

 
q 

c 
 

p → 
c 

0 1 0 1 0 1 1 0 1 0 0 0 

0 1 1/2 1 1/2 1 1 0 1 0 0 0 

0 1 1 1 1 1 1 0 1 0 0 0 

1/2 1 0 1 0 1/2 1 1/2 1/2 0 0 1/2 

1/2 1 1/2 1 1/2 1 1 1/2 1/2 0 0 1/2 

1/2 1 1 1 1 1 1 1/2 1/2 0 0 1/2 

1 1 0 1 0 0 1 1 0 0 0 1 

1 1 1/2 1 1/2 1/2 1 1 0 0 0 1 

1 1 1 1 1 1 1 1 0 0 0 1 

IV. BASIC DEFINITIONS 

 A. ARGUMENT FORM AND THEIR VALIDITY 

An argument in propositional logic is a sequence of 
propositions. The final proposition is called premises and 
conclusion. An argument is a valid form where it starts with 
premises, analyses, the syntax and finally, conclusion. Most 
probably if the argument is valid then the premises are true 
and then it implies that the conclusion is also true. 

Moreover an argument form with premises ‘p’ and the 
conclusion ‘q’ is valid if and only if when p → q is 
tautology. 

B.  STANDARD FORM 

 Rules of inference are in the standard form of: 
       Premise#1  

          Premise#2  
                     ... 

       Premise#n 
       Conclusion. 
 

These expression states that the given premises have been 
obtained and then it analyses its syntax and then final 
specified conclusion can be obtained as well. By knowing 
on the actual content of the derivatives we can describe the 
exact language that is used to describe both the premises and 
conclusions[1].  

Here we had taken 27 possible of combinations in the 
truth table. These combinations are satisfied by some valid 
form of arguments like the main 9 rules of inference they are 
modus ponens, modus tollens, disjunctive addition, 
conjunctive simplifications, disjunctive syllogism, 
hypothetical syllogism, dilemma, conjunctive addition, rules 
of contradiction are also satisfies these conditions. 

The list of these valid forms of arguments is given below 
with its proof via truth table: 

 
▪ Modus ponens:   p→q ,  p ,   q  

               (as seen in table:-2.2.1) 
▪ Modus tollens :  p→ q ,   q ,   p 

               (as seen in table:-2.2.2) 
▪ Disjunctive addition: a.) p , p  q. 

               (as seen in table:-2.2.3) 
                                                  b.) q , p  q. 

▪ Conjunctive simplification:  a.) p  q , p.  
               (as seen in table:-2.2.4) 

                                                             b.) p  q , q. 
▪ Disjunctive syllogism: a.) p  q , q , p.  

               (as seen in table:-2.2.5) 
                                                     b.) p  q , p , q. 

▪ Hypothetical syllogism: p → q , q → r,  
 p → r.    (as seen in table:-2.2.6) 

▪ Dilemma:  p  q , p → q , q → r , r. 
               (as seen in table:-2.2.7) 

▪ Conjunctive addition: p , q ,  p  q.  
               (as seen in table:-2.2.8) 

▪ Rules of contradiction: p → c ,  p. 
               (as seen in table:-2.2.9) 
  
The proof via truth table: 

TABLE: 2.2.1 
Modus ponens:   p→ q  ,   p ,      q 
Here  1/2  is  true 

Var 
p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

  Pre 
p → q   1 1 1 1/2 1/2 1/2 0 0 0 

p 0 0 0 1/2 1/2 1/2 1 1 1 

 
Con 

q 
0 0 0 0 0 0 0 0 0 

 

Var 
p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Pre 
p → 

q 
1 1 1 1 1 1 1/2 1/2 1/2 

p 0 0 0 1/2 1/2 1/2 1 1 1 

Con q 0 0 0 1/2 1/2 1/2 1/2 1/2 1/2 
 

Var 
p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

Pre 
p → q 1 1 1 1 1 1 1 1 1 

p 0 0 0 1/2 1/2 1/2 1 1 1 

Con q 0 0 0 1/2 1/2 1/2 1 1 1 

TABLE : 2.2.2 
 Modus tollens :  p→ q  ,    q ,    p 
Here  1/2  is true 

Var 
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

 p 1 1 1 1/2 1/2 1/2 0 0 0 

Pre  

p→ q 1 1 1 1/2 1/2 1/2 0 0 0 

 q 1 1 1 1 1 1 1 1 1 

Con  p 1 1 1 1/2 1/2 1/2 0 0 0 
 

Var 
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

 p 1 1 1 1/2 1/2 1/2 0 0 0 

Pre  

p→ q 1 1 1 1 1 1 1/2 1/2 1/2 

 q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Con  p 1/2 1/2 1/2 1/2 1/2 1/2 0 0 0 
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Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

Pre  

 p 1 1 1 1/2 1/2 1/2 0 0 0 

p → q 1 1 1 1 1 1 1 1 1 

 q 0 0 0 0 0 0 0 0 0 

Con  p 0 0 0 0 0 0 0 0 0 

TABLE: 2.2.3 
Disjunctive addition:      a) p , p  q 
                                               b) q , p  q 
  In or function  1/2  is  true 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre p  q 0 0 0 1/2 1/2 1/2 1 1 1 

Con p  q 0 0 0 1/2 1/2 1/2 1 1 1 

Var q 0 0 0 0 0 0 0 0 0 

Pre p q 0 0 0 1/2 1/2 1/2 1 1 1 

Con p  q 0 0 0 0 0 0 0 0 0 

 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre  p  q 1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

Con 
p  
q 0 0 0 

1/2 1/2 1/2 1 1 1 

Var q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Pre p q 1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

Con p q 1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre p  q 1 1 1 1 1 1 1 1 1 

Con p  q 0 0 0 1 1 1 1 1 1 

Var q 1 1 1 1 1 1 1 1 1 

Pre p  q 1 1 1 1 1 1 1 1 1 

Con p  q 1 1 1 1 1 1 1 1 1 

TABLE: 2.2.4 
Conjunctive simplification: a) p   q ,   p 
                                                    b) p   q , q      
In  and  function  1/2  is  false 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre p  q 0 0 0 0 0 0 0 0 0 

Con p 0 0 0 0 0 0 0 0 0 

Var q 0 0 0 0 0 0 0 0 0 

Pre p  q 0 0 0 0 0 0 0 0 0 

Con q 0 0 0 0 0 0 0 0 0 
 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre p  q 0 0 0 1/2 1/2 1/2 1/2 1/2 1/2 

Con p 0 0 0 0 0 0 0 0 0 

Var q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Pre p q 0 0 0 1/2 1/2 1/2 1/2 1/2 1/2 

Con q 0 0 0 0 0 0 0 0 0 

 

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre p  q 0 0 0 1/2 1/2 1/2 1 1 1 

Con p 0 0 0 0 0 0 1 1 1 

Var q 1 1 1 1 1 1 1 1 1 

Pre p  q 0 0 0 1/2 1/2 1/2 1 1 1 

Con q 0 0 0 0 0 0 1 1 1 

TABLE: 2.2.5 
Disjunctive syllogism :   a)  p  q  ,  q   ,    p   

                                          b)  p  q ,   p ,     q 
In or function 1/2  is  true. 

Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

Pre  

p q 0 0 0 1/2 1/2 1/2 1 1 1 

 q 1 1 1 1 1 1 1 1 1 

Con p 0 0 0 1 1 1 1 1 1 

Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

Pre  

p q 0 0 0 1/2 1/2 1/2 1 1 1 

 p 1 1 1 1/2 1/2 1/2 0 0 0 

Con q 0 0 0 0 0 0 0 0 0 
 

Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Pre 

p  
q 

1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

 q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Con p 0 0 0 1/2 1/2 1/2 1 1 1 

Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

Pre  

p q 1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

 p 1 1 1 1/2 1/2 1/2 0 0 0 

Con q 1 1 1 1/2 1/2 1/2 0 0 0 

 

VAR  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

PRE  

p  q 1 1 1 1 1 1 1 1 1 

q 0 0 0 0 0 0 0 0 0 

CON p 0 0 0 0 0 0 0 0 0 

VAR  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

PRE  

p q 1 1 1 1 1 1 1 1 1 

 p 1 1 1 1/2 1/2 1/2 0 0 0 

CON q 1 1 1 1 1 1 0 0 0 

TABLE: 2.2.6 
 Hypothetical syllogism: p→ q , q→ r , p→ r     
Here 1/2  is  true 

Var 
  
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

r 0 1/2 1 0 1/2 1 0 1/2 1 

Pre 
  
  

p→ q 1 1 1 1/2 1/2 1/2 0 0 0 

q →r 1 1 1 1 1 1 1 1 1 

p→r 1 1 1 1/2 1 1 0 1/2 1 

Con p→r 1 1 1 1/2 1/2 1/2 0 0 0 
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Var 
  
       

p 0 0 0 1/2 1/2 1/2 1 1 1     

q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

r 0 1/2 1 0 1/2 1 0 1/2 1 

Pre 
  
  

p → q 1 1 1 1 1 1 1/2 1/2 1/2 

q→ r 1 1 1 1/2 1 1 0 1/2 1 

p→ r 1 1 1 1/2 1 1 0 1/2 1 

Con p→ r 1 1 1 1/2 1 1 0 1/2 1/2 

 

Var 
  
   

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

r 0 1/2 1 0 1/2 1 0 1/2 1 

Pre 
p → 
q 

1 1 1 1 1 1 1 1 1 

  
  

q → r 0 1/2 1 0 1/2 1 0 1/2 1 

p → r 1 1 1 1/2 1 1 0 1/2 1 

Con p → r 0 1/2 1 0 1/2 1 0 1/2 1 

TABLE: 2.2.7 
Dilemma :  p vq , q→r   r 

Var 
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

r 0 1/2 1 0 1/2 1 0 1/2 1 

Pre  

p  q 0 0 0 1/2 1/2 1/2 1 1 1 

q → r 1 1 1 1 1 1 1 1 1 

Con r 0 0 0 0 1 1 0 1 1 
 

Var 
 
     

  p  0 0 0 1/2 1/2 1/2 1 1 1 

  q 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 

  r  0 1/2 1 0 1/2 1 0 1/2 1 

Pre  

              

  p  q 
1/2 1/2 1/2 1/2 1/2 1/2 1 1 1 

       

  q → 
r 

1 1 1 1/2 1 1 0 1/2 1 

Con    r 0 1 1 0 1 1 0 1 1 

 

Var 
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

r 0 1/2 1 0 1/2 1 0 1/2 1 

Pre  

p q 1 1 1 1 1 1 1 1 1 

q→ r 0 1/2 1 0 1/2 1 0 1/2 1 

Con r 0 1 1 0 1 1 0 1 1 

TABLE: 2.2.8 
Conjuctive  addition :  p ,  q ,    p  q 

Var 
  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

Pre p q 0 0 0 0 0 0 0 0 0 

Con p q 0 0 0 0 0 0 0 0 0 

 

Var  

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 
 

1/2 
  

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 

Pre pq 0 0 0 
 

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 
 

1/2 

Con pq 0 0 0 0 0 0 0 0 0 

 

Var 
  

p 0 0 0 .5 .5 5 1 1 1 

q 1 1 1 1 1 1 1 1 1 

Pre 
pq 0 0 0 .5 .5 5 1 1 1 

Con 
pq 0 0 0 0 0 0 1 1 1 

TABLE: 2.2.9 
 Rule of contradiction :  p → c      p          

Var p 0 0 0 1/2 1/2 1/2 1 1 1 

Pre  p →c 0 0 0 1/2 1/2 1/2 1 1 1 

Con p 0 0 0 1/2 1/2 1/2 1 1 1 

 
2.3 HEYTING ALGEBRA 

An heyting algebra is a bounded lattices with an operation  
‘’  and  ‘’  with least and greatest element 0’s ans 1’s 

equipped with an operation  A → B implies that  C  A  B 
is equivalent to  C   A → B. Like Boolean algebra, heyting 
algebra form a variety axiomatizable with finitely many 
equations and it was introduced by Arend Heyting in 1930 
to formalize intuitionistic logic[10].  

The list of these valid forms of arguments is given below 
with its proof via truth table: 

• p→ p = 1 
              (as seen in table:2.3.1, 2.3.2, 2.3.3 in row 4) 

• p → (q  r) = (p → q) (p → r) (as seen in table 
:2.3.1, 2.3.2, 2.3.3 in row 17 and 18) 

• q  p → q (as seen in table :2.3.1, 2.3.2, 2.3.3 in 
row 2 and 5) 

• r  ≤ ( p → q) iff  p  r  ≤ q (as seen in table :2.3.1, 

2.3.2, 2.3.3 in row 2,3,5,10) 
• p→ q ≤ p → ( q  r ) (as seen in table 

:2.3.1,2.3.2,2.3.3 in row 1,5,12,19) 
• ( p  r) → q ≤ ( p→ q ) (as seen in table :-2.3.1, 

2.3.2, 2.3.3 in row 2, 5, 20) 
• ( p  q ) ≤  p (as seen in table :2.3.1, 2.3.2, 2.3.3 

in row 11 and14) 
• p  ≤   p (as seen in table :2.3.1, 2.3.2, 2.3.3 in 

row 1 and 15) 
•     p =  p (as seen in table :2.3.1, 2.3.2, 2.3.3 in 

row 14 and 15) 
•   0 = 1 (as seen across the table)  
•  1 = 0 (as seen across the table) 
• ( p  q) =  p   q (as seen in table 

:2.3.1,2.3.2,2.3.3 in row 11,14,21) 
•     ( p    p ) = 1 (as seen in table 

:2.3.1,2.3.2,2.3.3 in row 1,14,22,23) 
:2.3.1,2.3.2,2.3.3 in row 1,14,22,23) 

 
 
 

http://www.ijmh.org/


International Journal of Management and Humanities (IJMH) 
ISSN: 2394–0913 (Online), Volume-4 Issue-5, January 2020 

107 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  
© Copyright: All rights reserved. 

Retrieval Number: E0538014520/2020©BEIESP 
DOI:10.35940/ijmh.E0538.014520 
Journal Website: www.ijmh.org  

 

TABLE: 2.3.1 

p 0 0 0 1/2 1/2 1/2 1 1 1 

q 0 0 0 0 0 0 0 0 0 

r 0 1/2 1 0 1/2 1 0 1/2 1 

p → p 1 1 1 1 1 1 1 
1 

1 

p → q 1 1 1 1/2 1/2 1/2 0 0 0 

q → r 1 1 1 1 1 1 1 1 1 

p → r 1 1 1 1/2 1 1 0 1/2 1 

p  q 0 0 0 0 0 0 0 0 0 

q r 0 0 0 0 0 0 0 0 0 

p  r 0 0 0 0 
 

1/2 
 

1/2 0 1/2 1 

p  q 0 0 0 1/2 
 

1/2 
 

1/2 1 1 1 

q  r 0 
 

1/2 1 0 
 

1/2 1 0 1/2 1 

p  r 0 
 

1/2 1 
 

1/2 
 

1/2 1 1 1 1 

 p 1 1 1 
1/2 1/2 1/2 

0 0 0 

 p 0 0 0 
1/2 1/2 1/2 

1 1 1 

( p  q) 1 1 1 
 

1/2 
 

1/2 
 

1/2 0 0 0 

p →( q  r) 
1 1 1 

 
1/2 

 
1/2 

 
1/2 

0 0 0 

(p → q)( 
p → r 1 1 1 

 
1/2 

 
1/2 

 
1/2 

0 0 0 

p →( q  r) 
1 1 1 

 
1/2 1 1 0 

1/2 
1 

(p  r)→ q 
1 

1/2 
0 

 
1/2 

 
1/2 

0 0 0 0 

 p  q 1 1 1 

 
 

1/2 

 
 

1/2 

 
 

1/2 0 0 0 

(p  p) 1 1 1 
 

1/2 
 

1/2 
 

1/2 1 1 1 

( p  p) 1 1 1 
 

1/2 
 

1/2 1/2 1 1 1 

TABLE: 2.3.2 

p 0 0 0 1/2 
 
1/2 

 
1/2 

1 1 1 

q 
 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

r 0 1/2 1 0 1/2 1 0 1/2 1 

p → p 1 1 1 1 1 1 1 1 1 

p → q 
1 1 1 1 1 1 

 
1/2 

 
1/2 

 
1/2 

q → r 1 1 1 
 
1/2 

1 1 0 
 
1/2 

1 

p → r 1 1 1 
 
1/2 

1 1 0 
 
1/2 

1 

p  q 0 0 0 
 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

q  r 0 
 
1/2 

 
1/2 0 

 
1/2 

 
1/2 0 

 
1/2 

 
1/2 

p  r 0 0 0 0 
 
1/2 

 
1/2 0 

1/2 
1 

p  q       1 1 1 

1/2 1/2 1/2 1/2 1/2 1/2 

q  r 
 
1/2 

 
1/2 1 

 
1/2 

1/2 
1 

 
1/2 

 
1/2 1 

p  r 0 
 
1/2 1 

 
1/2 

1/2 
1 1 1 1 

 p 1 1 1 
 
1/2 

 
1/2 

 
1/2 0 0 0 

 p 0 0 0 
 
1/2 

 
1/2 

 
1/2 

1 1 1 

( p  q) 
 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 0 0 0 

p → 

(q r) 1 1 1 
 
1/2 1 1 0 

 
1/2 

 
1/2 

(p → q) 

(p → r) 1 1 1 

 
 
1/2 1 1 0 

 
 
1/2 

 
 
1/2 

p → 

(q r) 1 1 1 1 1 1 
 
1/2 

 
1/2 1 

(p r) 
→q 1 1 

1/2 
1 1 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 p  q 
 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

 
1/2 

0 0 0 

(p  p) 1 1 1 1/2 
 
1/2 

 
1/2 

1 1 1 

(pp) 1 1 1 
 
1/2 

 
1/2 

 
1/2 

1 1 1 

TABLE: 2.3.3 
p 0 0 0 1/2 1/2 1/2 1 1 1 

q 1 1 1 1 1 1 1 1 1 

r 0 1/2 1 0 1/2 1 0 1/2 1 

p → p 1 1 1 1 1 1 1 1 1 

p → q 1 1 1 1 1 1 1 1 1 

q → r 0 1/2 1 0 1/2 1 0 1/2 1 

p → r 1 1 1 1/2 1 1 0 1/2 1 

p  q 0 0 0 1/2 1/2 1/2 1 1 1 

q   r 0 1/2 1 0 1/2 1 0 1/2 1 

p  r 
0 0 0 0 

 
1/2 

 
1/2 0 

 
1/2 1 

p  q 1 1 1 1 1 1 1 1 1 

q  r 1 1 1 1 1 1 1 1 1 

p  r 
0 

1/2 
1 

1/2 1/2 
1 1 1 1 

 p 1 1 1 
1/2 1/2 1/2 

0 0 0 

 p 0 0 0 1/2 1/2 1/2 1 1 1 

( p  
q) 0 

0 
0 

0 0 
0 0 0 0 

p → 

(q  r) 1 1 1 
1/2 

1 1 0 
1/2 

1 
(p → 
q) 

(p → 
r) 1 1 1 

 
1/2 

1 1 0 

 
1/2 

1 
p → 

( q  r) 1 1 1 
1 

1 1 1 1 1 
(p  r) 
→ q 1 1 1 1 1 1 1 1 1 

 p  
q 

0 0 0 0 0 0 0 0 0 

 (p   
p) 

1 1 1 
 

1/2 
 

1/2 1/2 1 1 1 
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V. CONCLUSION 

In this paper, we showed that the multi valued logic using 
Jaina logic satisfy all the conditions of Valid arguments and 
Heyting algebra of mathematical logic. Problem solving is 
very effective by driving hypotheses on these abducible 
predicates as a solution to be solved. A proof is an argument 
from hypotheses to a conclusion where it follows the rules 
of logic. Whereas, writing a proof is difficult and there is no 
procedure which can guarantee success. Moreover, most of 
the rules which we have solved come from tautologies and it 
satisfies the conditions which is “true” and it makes sense in 

drawing the conclusion. It can be used to solve problems in 
diagnosis, planning, natural language, machine learning and 
it is mainly useful in artificial intelligence [1]. Jaina logic 
appears to be sufficient and Jaina logic will be very useful to 
arrive at correct decisions for the logical agent in any kind 
of n x n or m x n situation and to check the validity of 
logical conclusion in any deductive story. These works can 
be taken up in future along with applying Jaina logic in 
various other Artificial Intelligence / Machine Learning 
concepts. 
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