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1. Introduction 

Even though bivalence principle is a core role in classical (two-valued) logic, it could 

induce a problematic claim to vague language. It can see a standard challenge comes 

from sorites paradox to classical logic, and it is this paper want to show. Second, this 

challenge may promote a logical worker to induce a schema of classification more 

than two-valued logic. It means that non-classical logics draw the picture of 

many-valued logic schema and attempt to solve the problem of vagueness. In other 

hand, two-valued logic is not enough to have a best solution to vagueness. In the final 

analysis, non-classical logics, or precisely to say in this paper, three-valued logics 

have another worry is the problem of second-order vagueness, and many-valued 

logics may not be enough. 

2. Two approaches of three-valued logic to vagueness 

Before we start talking about the approaches of three-valued logic to vagueness, we 

have to discuss some notions of generalization and validity both of which we may 

need later.  

As the Stoic logic is propositional logic, we consider beginning at the 
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generalization of truth-functionality. Such as ‘it is not the case that …’ (~), 

‘either …or’ (∨), ‘…and’ (&), ‘if…then’ (⊃), and ‘…if and only if’ (≡). That if a 

truth- function ⋆ is used to construct a compound sentence ⋆ (p1,…, pn ) out of the 

simple sentences p1, …, pn, the truth-value would be determined by the truth value of 

⋆ (p1, …, pn ). But in natural language, not all functions are truth-functional. Some 

sentences are contingent facts that cannot be assumed to be the truth-functional. Thus 

the classifications of sentences are more than two categories. For example, we used ⋆ 

(p1) is ’p1 is neither true nor false’. 

   In addition, the notion of validity in many-valued logic may not only contain the 

categories of true and false. Thus many-valued logic has given a notion of validity as 

specified. The specification means that we designate a certain value, if the premises 

all take the designated value, so must the conclusion.  

  The Swedish logician Sören Halldén in1949, he assigned a proposition 

‘nonsensical’ or ‘meaningless’, by which he means only that it is neither true nor 

false.(Halldén 1949:9) A proposition is ‘meaningless’ if it is neither true nor false. For 

example, ‘Jack is a bald philosopher.’ is a typical case of neither true nor false
1
, thus 

‘Jack is a bald philosopher.’ is meaningless. The point of Halldén is the ‘meaningless’ 

                                                      
1
 ‘Jack is a bald philosopher.’ is a borderline case. When we say a proposition is a borderline case, it 

must be (1) a predicate is vague iff it permits borderline cases, (2) a predicate is vague iff is a predicate 

for which mathematical induction fails. 
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and ‘meaninglessness’ of such a proposition is often a contingent matter. (Halldén 

1949:86-7) He proposed a solution from this idea to vagueness in so-called 

three-valued logic whose values are truth, falsity and ‘meaninglessness’. In modifying 

the two-valued truth-table, he follows the simple policy: 

                             

p  q p∨q p&q p⊃q p≡q 

T  T  T  T  T  T 

T  F  T  F  F  F 

T  N  N  N  N  N 

N  T  N  N  N  N 

N  N  N  N  N N 

N  F  N  N  N  N 

F  N  N  N  N  N 

F  T  T  F  T  F 

F  F  F  F  T  T 

 

If the is component ‘meaningless’ (N), the complex proposition is ‘meaningless’ too. 

And Halldén introduces a new one-place operator ‘+’ to mean that ‘+p’ is ‘p is 

meaningful’, if ‘p is meaningless’ is true, ‘+p’ is false. And he follows the policy: 

 

 

 

 

 

 

Thus ~(+p) will mean that p is ‘meaningless’. 

p ~p 

T F 

N N 

F T 

p +p 

T T 

N F 

F T 
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  If the law of excluded middle, p∨~p is to be proposition A and A is not only 

classically but also Halldén-valid, we can say that we gladly expected this. However 

not p∨~p would be valid in Halldén’s table, though surely other formulas not 

involving ‘+’ deserve to account as valid. Thus ‘meaninglessness’ could be a 

designated value too. In some sense, Halldén’s components are built up from vague 

terms, so that many classical form of inference are invalid on this account. An 

example is the rule of modus ponens. An application it is the inference from (p∨~p) 

⊃+p and p∨~p to +p, its premises are Halldén-valid, but its conclusion is not 

Halldén-valid. If p is ‘meaningless’, it is false. The policy: 

 

 

  Here we can shortly make a discussion for Halldén’s three-valued logic method. 

First, if we are interested in forms of inference whose conclusions take a designated 

value whenever their premises do as valid form as modus ponens. But Halldén-valid 

excludes it. On Halldén’s table, the preservation of non-falsity is not a very useful 

notion of validity. The vagueness of ‘bald’ should not invalidate the inference from 

‘Jack is a bald philosopher’ to ’Jack is a philosopher’.(Williamson 1994:106) Second, 

on the other hand, the argument ‘Jack is a bald philosopher to ‘Jack is a philosopher’ 

p +p ((+p) ∨ ( ~ ( +p ) ))⊃ (+P) 

T T  T  T  F       T  T 

N F  F  T  T       F  F 

F T  T  T  F       T  T 
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is true, if ‘Jack is a bald philosopher’ is p and ‘Jack is a philosopher’ is q, then p⊃q is 

‘meaningless’, thus we will got +( p⊃q) is false. If the case p⊃q is false then +( p⊃q) 

is true and by adding the operator ‘+’ which it is ++( p⊃q) is true ! The result is hard 

to accept because +( p⊃q) may be true or false. 

  Another three-valued logic comes from Stephan Körner in 1955. He introduced a 

‘logic of inexact’ concept and applied it into the philosophy of science. In Körner’s 

view, all the positive concepts may also be a positive candidate, but this inclusion 

cannot be preserved by neutral
2
 candidates for a positive instance can also be a 

negative instance. (Williamson 1994:108) If Körner is true, he assigned the following 

table: 

 

 

 

 

However, the problem here for Körner’s three-valued logic is that the truth table is 

                                                      
2
 In the sense, neutral value could be treated meaningless value, because they are both the third value 

thus we can calculate their logical consequence by truth-table. 

 

p ~p 

T F 

N N 

F T 

p  q p∨q p&q p⊃q p≡q 

T  T  T  T  T  T 

T  F  T  F  F  F 

T  N  T  N  N  N 

N  T  T  N  T  N 

N  N  N  N  N N 

N  F  N  F  N  N 

F  N  N  F  T  N 

F  T  T  F  T  F 

F  F  F  F  T  T 
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inconsistent with generalized truth-functionality. The example is the law of 

non-contradiction, if p is neutral; Körner’s truth table makes ~ (p&~p) neutral too. 

The detail is that if p is N, ~p is N and their conjunction is N, the Körner’s table 

assigned p&~p is N, thus the negation is N. Körner’s table without the same as 

Halldén’s truth table absent the operator ‘+’. Thus if p is‘Jack is a bald philosopher’, 

p&~p must be true if Jack were elected as a positive instance of baldness in the first 

occurrence and as a negative instance in the second occurrence. Jack should be both 

true and false in order that the contradiction would be true. Then we can say, first, 

Körner’s table misses any account of possible interdependence between the conjuncts, 

as one being the negation of the other. Second, Körner’s three-valued logic accepts 

the contradiction what we cannot accept.  

3. Second-Order vagueness conclusion 

Neither Halldén nor Körner both give a plausible logical truth table to the problem of 

vagueness. But the main problem in many-valued logics of vagueness is that the 

phenomenon of second-order vagueness makes it equally hard to classify all vague 

propositions as true, false or neither. (Williamson 1994:111) 

  Halldén supposed thar vague propositions p in the borderline range between true 

and false are ‘meaningless’, writing ‘+p’ to denote this. But if ‘+p’ is false, then ‘++p’ 

is true. Thus ‘++p’ is valid if and only if there is no second-order vagueness. For 
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precisely as in the sorites paradox a grain is piled on a grain and we cannot identify a 

precise point which can draw a line to give ‘that is a heap’ switches true to false or 

reserve. Even though we can write the vague proposition as Halldén’s operator says 

we still find it is hard to have a clear distinction between ‘that is a heap’ and ‘that is 

not a heap’. In the other hand, three-valued logic truth table cannot guarantee the term 

wouldn’t be vague term. Consider the following argument from Williamson:  

 

(*)  (p≡q)∨ (p≡r)∨( p≡s)∨ (q≡r)∨( q≡s)∨ ( r≡s). 

 

Now the trivial equivalences p≡p, q≡q, r≡r, and s≡s should be true. Three-valued 

logic could define the ‘≡’ in which has the same effect as previous shows. But now 

consider that if let p be clearly true, q clearly false, r clearly a borderline case and s 

neither clearly true nor clearly false nor a clear borderline case. Which disjunction of 

(*) is true? Such a case argues against the law of excluded middle. (Williamson 

1994:112-113) 

The answer is that neither three-valued logic, nor seven-valued logic, nor even 

n-valued logic get to the root problem of the second-order vagueness be seen as 

below.  
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