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Set theory is the branch of mathematics ‘,hZeltIg' .ZM

concerned with collections. It is also a . °
principal subject in the philesophy of  FESE lst d‘l The Iteratlve
mathematics due to its unique position as O

the “foundation of mathematics”. The

®

philosophical status of “set” is a central : C P t
issue of debate, and we focus on one major der BeSt]‘] O n C e 1 0 n
view, the iterative conception of set. . .

1meigentli of Set
In his Grundgesetze, the inventor of .
modern logic, Gottlob Frege, advanced as alt. Ist N
his ‘Basic Law V’ a principle incorporating ~r

the compelling idea that for any things, V@lChe a und nur a a,ls

some set has them as its elements.
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Unfortunately, one of the sets postulated by BerelCheS

the theory, the collection of all ‘non-self- . Due to the paradoxes, we are concerned to
membered’ sets, was shown to generate an Lber keln demonstra}te the Vah.dlty of our intuitive
inconsistency by the British logician mathematical reasoning. We need to be
Bertrand Russell. The dream of a safe explicit about the principles and rules we

foundation for the 'queen of sciences' LECE
received a hard blow. Set theory itself was ,, El?ﬂlenf
’ A AR, , 4

contradictory. Suitably specified principles and rules of

mathematics are called an axiomatic system.

The standard axiomatic system for set
theory is known as Zermelo-Fraenkel set
theory, or ZF. This theory has the power to
recover all of the mathematics that had been
developed in the centuries before its

An influential picture of the set theoretic discovery.
universe describes sets as ‘formed’ in an

iterated series of stages.
3. Carry on in this

way through
the finite and
transfinite stages:

T Dr v Y U Our project aims to enrich the language of

set theory with new expressive resources in

D: The 2. Sets of all sets d 3 _th :

empty set f Rl order to reconcile our pre-theoretic
ormea at stages . .

{a,b}: The set 0 and 1 are & conception of set with the power of modern

with elements A set theory.
e %ntb formed y

Key.

a and b

1. Sets of all With suitable modality, we can faithfully
0. Start with v sets formed at formalise the guiding idea in the naive

nothing. —— ?tagegafe picture that any sets can form a set. This
orme

allows for a natural but consistent
axiomatisation of the iterative conception,

which allows us to recover a great deal of
ZF.
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1971. George Boolos publishes "The Iterative Conception of Set'

Axiom VI. I ! e11 O R B Ve

%”1 The path to the iterative conception...
L 1922 Abraham Fraenkel extends ZermelvS axionsioceate ZE 97 SN SR eI FemCSInoSOpc It 0l
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ereinigung 7 mindactans ama @ elche mit jedem Kl

1908. Ernst Zermelo provides the first axiomatisation of set theory

iente von 7' ein und nur ein Hlement gen@m

1902. Bertrand Russell writes to Frege, outlining the discovery of the paradox in Frege's system
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Axjom VII. Dar Rereich enthilt mindesie#®

1893. Gottlob Frege publishes the ill-fated Grundgesetze der Arithmetik, vol. 1

1e Nullmenge als Hilement cnids Pal jedem ihre

lemente a o snricht, oder welcl

1874. Georg Cantor discovers infinity comes, in different sizes. Set theory is born

Thende Menge {a}als .
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