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Abstract:
This essay deals with one of the most basic questions that 
concern the philosophy of mathematics, which has come 
to be known as the Continuum Hypothesis. First put forth 
by Georg Cantor in 1878, the Continuum Hypothesis 
is a postulate on whether there exists an infinite set of 
real numbers whose cardinality lies strictly between 
that of the natural numbers and that of the real numbers 
themselves. The independence of Continuum Hypothesis 
from the standard axiomatic system of Zermelo-Fraenkel 
set theory with the Axiom of Choice was shown by Kurt 
Gödel and Paul Cohen; the independence has given rise 
to much interesting philosophical debate about the nature 
of mathematical truth. This essay argues from a Platonist 
perspective, maintaining that Continuum Hypothesis 
must have a determinate truth value, independent of the 
limitations of formal systems. The essay contrasts this 
view with formalism, which sees mathematical truths as 
dependent on the choice of axioms. By drawing historical 
analogies and examining both Platonist and formalist 
viewpoints, the paper advocates for the pursuit of new 
axioms and alternative frameworks—such as large cardinal 
and forcing axioms—that might ultimately resolve the 
Continuum Hypothesis. The discussion highlights the 
broader implications of Continuum Hypothesis for 
understanding the nature of infinity, the completeness of 
mathematical systems, and the foundations of mathematics 
itself.
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1. Introduction
In 1878, Georg Cantor formulated the so-called Con-
tinuum Hypothesis (CH), a conjecture which from 
then on was to remain one of the profound questions 
of the philosophy of mathematics. The CH is the 
question of whether there exists an infinite set of real 

numbers whose cardinality lies strictly between the 
natural numbers and the real numbers themselves. 
Based on this hypothesis and the revolutionary 
work that Cantor did on the nature of infinity, the 
existence of different sizes of infinity unraveled and 
consequently always created argumentation between 
mathematicians and philosophers since it showed a 
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foundation of set theory and the essence of mathematical 
truth [1].
Much has been done within the last hundred years, and 
many results have appeared for almost all aspects of math-
ematical logic and philosophy. Then, the works of Kurt 
Gödel and Paul Cohen proved that CH is independent of 
the standard Zermelo-Fraenkel set theory with the Axiom 
of Choice, generally known as ZFC. Hence, CH can nei-
ther be proved nor disproved within such axiomatics[2,3]. 
These results raised profound philosophical questions 
about the nature of mathematical truth, since they tend to 
indicate incompleteness in the current axiomatic frame-
work with which to deal with some questions in set theo-
ry.
The research paper considers the Continuum Hypothesis 
from the perspective of a Platonist; thus, the paper demon-
strates that CH should have a determinate truth value, 
independent of the poverty of formal systems, befitting 
Platonism, which holds that the objects of mathematics 
exist in some separate world, possessing objective proper-
ties that it is our job to uncover. This research will explain 
why the CH is considered an objective feature of mathe-
matical reality, although independent of ZFC, relying on 
some historical analogies and philosophical considerations 
due to the key figures of the debate, such as Kurt Gödel, 
and more recently Peter Koellner and Tim Button, among 
others[4,5].
Suppose his CH is more than a mathematical curiosity. In 
that case, it has to do with some basic questions concern-
ing the nature of infinity, the completeness of mathemati-
cal systems, and even the most philosophical grounding of 
mathematics itself. The purpose of this essay is to justify 
why the Platonist position represents a sound framework 
through which such a problem can be viewed, presenting 
the case both for and against there being a set of interme-
diate cardinalities between natural numbers and real num-
bers.

2. Overview of the Continuum Hypoth-
esis
To understand CH, set theory must be introduced in the 
first place. Set theory is a branch of mathematics that deals 
with sets and collections of objects. The theory of sets 
was initiated by Georg Cantor in the late nineteenth centu-
ry and, over the past one hundred-odd years, has become 
a foundational system for much of modern mathematics. 
One of Cantor’s most important contributions was devel-
oping the idea of infinite sets and introducing cardinality 
as a method for comparing their sizes. Cantor proved that 
not all infinities are equal and devised a method to differ-

entiate the different sizes of infinite sets. As an example, 
he showed that the set of natural numbers is countably 
infinite, but the set of real numbers is uncountably infinite, 
implying a larger cardinality.
The Continuum Hypothesis was born out of Georg Can-
tor’s works into set theory and the nature of infinity. The 
finding by Cantor that the set of natural numbers and the 
set of real numbers possess different cardinalities unveiled 
the concept of different levels of infinity[1]. Such findings 
present the grounds for CH, which postulates that exists 
with no infinite set of real numbers having a cardinality 
intermediate between the natural numbers and the real 
numbers[1].
To intuitively appreciate what the Continuum Hypothesis 
says, some of the notations devised by Cantor and others 
are necessary to describe the various sizes of infinity. In 
1883, Cantor began using the notation “ℵ” for different 
sizes of infinity. Another notation, known as “beth”, used 
by Charles Sanders Peirce in 1902, represents another se-
ries of infinite cardinal numbers. With these notations one 
can formulate CH thus: ℵ₀= ℶ₁, i.e., there is no cardi-
nality strictly between the cardinality of the set of natural 
numbers ℵ₀ and the cardinality of the set of real numbers 
ℶ₁.
The general continuum hypothesis GCH is the statement 
that ℵₐ = ℶₐ for all ordinals α. The most important con-
tribution, in 1938, was by Kurt Gödel, who proved that if 
Zermelo-Fraenkel set theory with the Axiom of Choice, 
in its abbreviation ZFC, is consistent, then ZFC + GCH 
is consistent, too[2]. This means that within the frame of 
ZFC, GCH could not be disproved.
However, in 1963, Paul Cohen proved that ¬GCH can also 
be added to ZFC without entailing inconsistency, hence 
implying, by way of modulation, that GCH is independent 
from the system of ZFC[3]. That is, the independence of 
CH from ZFC means that neither the truth nor the falsity 
of CH can be formally deduced from the present axioms 
of set theory-a result considered by Gödel 1940 and Co-
hen 1963 to create severe philosophical difficulties for the 
conception of mathematical truth.
This independence brought a variety of standpoints; some 
mathematicians and philosophers, like Kurt Gödel, pro-
posed that new axioms might eventually allow us to settle 
CH[2]. Others claim that CH is intrinsically indetermi-
nate, and its truth is only relative to a specific axiomatic 
framework[6]. Given the independent results of Gödel 
and Cohen, one approach to progress on the Continuum 
Hypothesis is to search for new axioms that might deter-
mine its truth value[2]. Gödel was optimistic that math-
ematical intuition could lead to such axioms, suggesting 
that the CH is not inherently indeterminate but rather that 
our current set of tools is insufficient[2]. Another strategy 
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is to adopt other set theories, for example, large cardinal 
axioms, or forcing axioms, which might clarify the nature 
of the continuum in particular[7]. Independent research of 
various axiomatics and philosophic interpretations of the 
theory of sets can reveal more about CH and its place in 
mathematics[4]. This would be the equivalent of attempt-
ing to answer all the different questions on the Continuum 
Hypothesis of Cantor by searching for new axiomatic or 
philosophic tools.

3. Platonist Perspective on CH
This paper argues that CH does indeed have a determinate 
truth value, either true or false and that such truth value 
is independent of the present axiomatic system, Zerme-
lo-Fraenkel set theory with the Axiom of Choice-ZFC-
such is the view following Platonism, the view that math-
ematical objects and truths exist independently of human 
thought or formal systems. The status of CH is undecided, 
accordingly, not because it is indeterminate but instead 
because the mathematical tools at our disposal are insuffi-
cient.
The present paper is meant to shore up the position of the 
Platonists on the insistence that the sets of real numbers 
and their cardinalities exist in some timeless, abstract 
realm. It insists that the collections of sets are objective 
entities whose properties comprise the truths of the math-
ematical world, obtaining independently of our formal 
systems. Since CH deals with relations between sharply 
defined sets, it must have a sharp truth value. That Gödel 
and Cohen showed CH to be independent of ZFC would 
suggest that the present axiomatics are incomplete rather 
than that CH is inherently indeterminate[2,3]. Results 
regarding the independence of CH from ZFC, proved 
by Gödel and Paul Cohen, respectively, are remarkable 
limitations of our insight into mathematical truth. Gödel 
showed that ZFC+CH is consistent, provided that ZFC 
itself is consistent, while Cohen proved that ¬CH is con-
sistent with ZFC. The proofs by Gödel 1940 and Cohen 
1963 imply that the present axiom system cannot settle 
CH; the latter gave rise to discussions as to whether CH 
has an objective truth value or whether its truth is relative 
to the axioms taken. The Platonist view is that CH is nec-
essarily true or false; there’s nothing indeterminate about 
the hypothesis- the problem lies elsewhere, in the incom-
pleteness of the axiomatic system.
It also draws comparisons with other great mathematical 
problems that, at one point in time, were deemed unsolv-
able until new tools and theories crossed the path.
Fermat’s Last Theorem was finally solved by Andrew 
Wiles by the use of modular forms and elliptic curves, for 
example, which were not available to previous genera-

tions of mathematicians. In the same way, when non-Eu-
clidean geometries were developed, a whole new range 
of possibilities opened in mathematics, which the use of 
Euclidean geometry had previously constrained. Thus, the 
impossibility of removing CH reflects only the weakness 
of our present methods and is not a weakness of the sys-
tem per se.
The paper advocates the search for new axioms that will 
decide CH as the way to resolve the Continuum Hypoth-
esis. Gödel was optimistic that such axioms might be 
found through mathematical intuition, considering CH 
as not intrinsically indeterminate, but that the tools at 
our disposal today are too weak; see Gödel 1947. Other 
approaches include considering alternative set theories, 
such as large cardinal axioms or forcing axioms, which 
may yield a better understanding of the nature of the con-
tinuum; see Woodin 2001. Further research into different 
axiomatic systems and philosophical interpretations of 
set theory may offer a clearer understanding of CH and 
its role in mathematics[4]. Pursuing new hypotheses and 
tools, whether axiomatic or philosophical, is crucial for 
addressing the questions raised by Cantor’s Continuum 
Hypothesis and uncovering its place in the structure of 
mathematical truth.

4. Formalism vs Platonism
Within formalist thinking, mathematics is ultimately a 
matter of constructing formal systems of symbols, rules 
for manipulating those symbols, and so on. If that is cor-
rect, then the statements of mathematics, like the Continu-
um Hypothesis, can be said to be true or false only within 
the framework of some particular formal system. Since 
CH is independent of the standard Zermelo-Fraenkel set 
theory with the Axiom of Choice, ZFC, formalists argue 
that the question of the truth or falsity of CH is not one of 
discovering an objective reality but of which axioms to 
adopt[8].
While formalism gives one a fruitful setup through which 
mathematics functioning within formal systems is made 
clear, it fails to explain the evident objectivity and univer-
sality of mathematics truths.
Such a wide variety of cultures across time would inde-
pendently happen upon the same things, from the Py-
thagorean theorem onward-speaks to something constant 
beneath these formal systems, something even beyond 
the purview of humankind, let alone cultural divides. If 
mathematics is an invention of the formal systems them-
selves, then one can’t explain why different cultures, 
using different formal systems, keep arriving at the same 
fundamental truths. That is, the coherence in mathematics 
results throughout history and across cultures would argue 
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strongly for Platonist mathematics, in which mathemat-
ical facts correspond to some reality quite independent 
of human convention. For Platonist mathematics, objects 
reside in this abstract, eternal realm, their properties being 
uncovered rather than created. From this viewpoint, this 
gives a more satisfying explanation of the universality of 
mathematical truths; that is, the implication is that they 
are not dependent upon the formal systems we devise but 
rather are features of some objective mathematical reality 
that we discover by exploration[9].
The debate between formalism and Platonism shares, 
thus, the rich philosophical undercurrents of the Continu-
um Hypothesis. While formalism emphasizes the role of 
axioms and formal rules in defining mathematical truth, 
Platonism contends that there is a definitive truth to be 
discovered, even for questions like CH that cannot be 
settled within the current axiomatic framework. This dis-
tinction underscores the need for new axioms or tools that 
can help bridge the gap between formal systems and the 
objective truths that Platonism claims mathematics em-
bodies[4].

5. Philosophical Implications of the 
Continuum Hypothesis
The independence of CH from ZFC has profound philo-
sophical consequences. From the formalist perspective, 
epitomized by David Hilbert, mathematics is just a prod-
uct of formal systems of symbols, rules, and manipula-
tions. Within this framework, the truth value of CH is 
not an intrinsic property but, rather, one decided by the 
axiomatic system adopted. Because CH is independent 
of ZFC, formalists argue that the question is not one of 
uncovering an objective reality; it’s rather a question of 
which axioms to adopt.
But this formalist position gives way to critical questions 
with respect to the apparent objectivity and consistency of 
mathematical truths. Results such as the Pythagorean the-
orem in mathematics, independently discovered by vari-
ous civilizations at different times in history, only further 
reinforce that such findings give a consistency pointing to 
reality lying beneath the veil. If math were simply a con-
struct of formal systems, it would be hard to explain why 
different cultures operating with differing constructs came 
up with the same fundamental truths. This view also leads 
to an endorsement of the Platonist theory, in that it consid-
ers mathematical objects as entities in their abstract realm 
and that they exist independently of human thought[9].
That is, according to Platonism, CH has a determinate 
truth value that exists independently of our formal sys-
tems. Kurt Gödel was of the opinion that our mathemati-

cal intuition could be trusted to arrive at new axioms that 
might eventually settle CH, guided as this intuition is by 
an objective reality of mathematical entities. The formalist 
Platonist debate is, hence, at the core of the discussion on 
the status of CH and whether mathematical truth is invent-
ed or discovered.
The fact that new axioms are needed to settle CH indicates 
a limitation to formal systems. That Cohen independence 
results of both the continuum hypothesis and the axiom 
of choice from the other axioms in our present axiomatic 
setup is bound not to determine the truth of CH logically 
indicates there is a possible gap between formal systems 
and the objective truths that, according to Platonism, 
mathematics expresses. This gap between formalism and 
Platonism would, at this point, indicate that new axi-
oms or different set theories should be developed, which 
could bridge the gap between the two and also provide 
far-reaching insight into the nature of infinity and continu-
um.

6. Future Directions in Resolving the 
Continuum Hypothesis
The future of solving CH now depends on probing into 
new axioms and alternate frameworks that could decide its 
truth value. In light of the independent results established 
by Gödel and Cohen, respectively, it is already clear that 
the existing axiomatic system, the so-called ZFC system 
of axioms- cannot settle the question of CH. One obvious 
line of research here is to explore large cardinal axioms, 
which have already served to extend our knowledge of set 
theory and might open the way to a resolution of CH[7]. 
Large cardinals introduce powerful new concepts that 
might throw light on the continuum and provide a solution 
to CH within an enriched set-theoretical landscape.
Another direction is along with the development and 
study of forcing axioms. Forcing, a technique invented 
by Paul Cohen, has turned out to be a very valuable tool 
in set theory, enabling one to construct models in which 
a variety of statements, including CH, are either true or 
false. Forcing axioms, such as Martin’s Maximum, pro-
vide a framework in which different models of set theory 
are compared and may explain how CH is decided for one 
model at the expense of another.
A more philosophical ground for further research is found 
in the optimism of Kurt Gödel about the guiding role of 
mathematical intuition in the discovery of new axioms. 
Following Gödel, the weakness of the currently existing 
axiomization can be transcended by developing new prin-
ciples consistent with the intuitive conception of mathe-
matics. This shifts the emphasis of mathematicians away 
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from formal systems and toward intuition and philosophi-
cal considerations as driving forces of progress in mathe-
matics.
The research of different axiom systems, such as large 
cardinals and forcing axioms, and reflections on mathe-
matical intuition from a philosophical point of view are 
all included within the work that has to be done to give 
answers to the questions brought about by Cantor’s Con-
tinuum Hypothesis. In this way, the community of math-
ematicians would move toward a reconciliation between 
formalism and Platonism and would show where CH 
stands within the structure of mathematical truth, hence 
also providing deeper insights into the nature of infinity.

7. Conclusion
The continuum hypothesis is one of the most profound 
and complicated problems in mathematics, and its fate 
profoundly reveals the deficiency of existing axiomatic 
systems and inspires deep philosophical reflections. From 
Cantor, Gödel, and Cohen it became clear that CH cannot 
be solved within the standard axiomatization of the set 
theory-the so-called Zermelo-Fraenkel set theory with the 
Axiom of Choice, or briefly, ZFC. This independence cre-
ated the debate between formalism and Platonism. Each 
of these considers a different perspective on the nature 
of mathematical truth. In formalism, CH is a statement 
whose truth value is determined by an appropriate choice 
of axioms, whereas under Platonism, CH has an objective 
truth value independent of our formal systems.
The philosophical implication of CH is that mathematics, 
in its search for an elucidation of the nature of the con-
tinuum, might adopt new axioms or tools. Large cardinal 
axioms, forcing axioms, appeal to mathematical intuition, 
etc.-all are possible lines of further development. Whether 
set theory can not only remain fertile but eventually re-
solve the CH problem depends on work that will extend 
the given axiomatic framework toward the gap left by for-

malism and Platonism and behind the nature of CH.
Ultimately, the search for new axioms, philosophical un-
derstanding, and new frameworks are one and all part of 
the way to answer the questions left by Cantor’s Contin-
uum Hypothesis. By embracing both formal and intuitive 
perspectives, the mathematical community is allowed to 
work in a manner toward the resolution of CH for a better 
understanding of the infinite. This effort truly lies at the 
heart of mathematics.
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