
Chapter VI 

RUSSELL'S CONCEPT OF LOGIC 

In the prece{ding chapter we have referred to Russell's 'logistic' method. 

This fact behooves us to state explicitly Russell 's concept of logic in particular, 

and its relationship with mathematics. 

Mathematics and logic are independent sciences, but they have remained 

in a closer rela,tionship to the theory of knowledge. It is no accident that Russell's 

achievements in the sphere ofmathematics and logic are no less than in the sphere 

of the theory of knowledge and in a certain sense his work presents mathematics 

as practically a branch of logic. When the mathematicians of the nineteenth and 

· twentieth centuries were about to place mathematics on a new and what seemed 

a completely secure basis, the whole structure was shattered by Russell's discovery 

of the paradoxy of the theory of classes. The revelation of a paradox is an 

.. achievement in logic. 

Russell proposed to reduce mathematics to loge. In order to achieve this 

he had shown that the fundamental terms of mathematics could be defined by 

means of purely logical concepts. But more importantly he had to transform logic 

itself. He had to elaborate a system of logic which would be rigorous and rich 

enough to allow the propositions of mathematics to be incorporated in it. The first 

of this undertaking was carried out in the principles of Mat~ematics (1903). The 

second led to Principia Mathematica extended to three large volumes (I 910, 

1.912 and 1913). A comparatively untechnical account of the main ideas of the 
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works was given by Russell in his Introduction to Mathematical Philosophy, 

which he wrote in prison as the result of his agitation against the First World War 

and published in 1919. 

In his idea that mathematics could be reduced to logic, Russell had been 

anticipated by Frege. For example, in their defit?-ition of the natural numbers both 

Russell and Frege made use of the concept of a one-one relation. In the present 

sequel we propose to state what Russell's concept of logic ~ould be to which he 

proposed mathematics to reduce to. 

For Russell 'logic' includes not just the elementary rules of deduction, but · 

also assumptions. Russell wishes to make' concerning certain entities - the so

called 'propositional entities'. Thus logic has a universe of discourse of its own: 

the collection of all individuals plus the collection of all propositional functions 

taking individuals as agruments, plus the collection of all propositional functions 

taking propositional functions as arguments, and so on. We have already enumerated 

leyels zero; one and two. 

Russell's treatment of the matter has come to be understood in the following 

manner. In the expression F(x), the symbol F is taken to stand for an arbitrary 

predicate of appropriate level. Accordingly F(x) means 'x has the property F'. 

Propositional functions are then identified with predicates. Again in terms of the 

Axiom of Extentionality, two predicates are said to be identical if they have the 

same extension. 

The classical interpretation of 'predicate' as universal taken in intension 

would have the case of extentional identity as false. Even if all squares were blue 

and only squares were blue, blue and square would be different predicates in 

the classical sense. 'Predicate', in the post-Russell simnplification has in effect 

come to mean 'set'. F(x) now means. 'x belongs to the set F'. Propositional 
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function are now taken to be set of individuals, sets of sets o~ individuals, sets 

of sets of sets and so on. 

Hilary Putnam1 has pointed it out that the reinterpretation amounts to 

saying that logic is set theory, and that then the universe of discourse proper to 

logic is the system· of all sets of finite arbitrary type. But the reinterpretation is 

contrary to Russell's statement in Principia. His reasons for the rejection of the 

reinterpretation may be the following. 

I. Russell wished to--reduce number theory to set the~ry, and set theo_ry in 

turn to logic, which he meant to be the th©lloy of propositional functions. Instead 

Russell's interpreators have done the other way round. In order to introduce 

special mathematical entities together with axioms governing them, besides the 

axioms of quantification theory, they introduce sets
1 

and reduce member to sets. 

Putnam thinks that they could have redefined 'logic' to include member theory 

by stipulation. 

II. Putnam has offere~ an interpretation ofRussell's concept of propositional 

functions. He s31ys that it is a function whose values are propositions. They are 

one-one correlated to predicate. Corresponding to the predicate Blue we have the 

propositional functions ~ is blue, i.e., the function whose value applied to any 

x is the proposition that x is blue. 

III. Putnam finds that Russell's logicism is merited by the fact that it can 

.. handle the problem of the application of mathematical methods to empirical 

subject matters, and this what Russell has always stressed. It is well known that 

by the application of logic itself to empirical premises an empirical conclusion 

may be derived. A simple syllogism will do. The principle, for all A, B and C, 

if all A are B and all B are C then all A are C is a principle of pure logic. The 

principle is valid since the principle holds even when empirical subject matter 
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terms are plugged in for A, B and C. 

IV. let us take an inference from applied arithmetic 

There are two apples on the desk 

There are two apples on the table 

The apples on the desk and table are all the ones in this room 

No apple is both on the desk and on the table 

Two plus two equals four 

(therefore) There are four apples in this room. The inference corresponds 

·to the formula that for every A,B,C, if C is the union of A' and B and A and B 

are disjoint, and A has two membersand B has two members, then C has four 

members. It should be noted in the content that the formula 'two plus two equals 

four' in the inference above is the principle by which the conclusion is derived 

from the other premises. The inference is an inference in pure logic, and the 

formula principle 'two plus two equals four' is used to derive empirical conclusions 

from empirical premises. To say that a principle of pure logic is valid is to assert 

that the principle is good under all substitutions for the predicate letters A,· B, 

C, etc. even substitutions of empirical subject matter terms. 

This discussion contains what is of permanent value in logicism. It shows 

that there is no sharp line between mathematics and logic. Putnam has argued that 

Russell has shown at least some mathematical truths are part of logic or that part 

of logic is identical wi'th part of mathematics, and it was., the achievement· of 

Principia. 
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