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Section|[] Pre-reading Task

Warm-up Questions: Work in pairs and discuss the following questions.

Who is Bertrand Russell?

What is Russell’s Paradox?

What effect did Russell’s Paradox have on Gottlob Frege’s system?
What is Russell’s response to the paradox?

i AW N e

Section ;] While-reading Task

What Is Russell’s Paradox?

7 Russell’s’ paradox is based on examples like this: Consider
a group of barbers who shave only those men who do not shave
themselves. Suppose there is a barber in this collection who does
not shave himself; then by the definition of the collection, he
must shave himself. But no barber in the collection can shave
himself. (If so, he would be a man who does shave men who shave
themselves.) .
2 Bertrand Russell’s discovery of this paradox in 1901 dealt a blow
to one of his fellow mathematicians. In the late 1800s, Gottlob Frege’
tried to develop a foundation for all of mathematics using symbolic
logic. He established a correspondence between formal expressions
(such as x=2) and mathematical properties (such as even numbers).
In Frege’s development, one could freely use any property to define
further properties.

%4 - T - SRR RAR - TIRARFAEMXFHE, St AT RHE

Have you ever heard of Zermelo-Fraenkel set theory? Can you give an account of it?

paradox: H#

foundation: &£ & &
2, HBE

symbolic logic: 75
4

formal expression:
EW T

even number: 18#

2 4842 - $% (Bertrand Russel ) , 208 LXBHF R, HFX. THFE. HLFR. LHRE, LA20EL
BOFREL. UARKOFERFFINHLEDRZ—, 19505 ENRXFLFE, ERESLSFE (HF

RIE) *HEHRF . HF. ok, BT FPONEFALERY A,

3 #E&# (Gottlob Friedrich Ludwig Frege ) , #B# ¥ %, IRFEFFFE, HEIT{HPSM T FHEEA



3 Russell’s paradox, which he published in Principles of Mathematics

in 1903, demonstrated a fundamental limitation of such a system.
In modern terms, this sort of system is best described in terms of sets,
using so-called set-builder notation. For example, we can describe
the collection of numbers 4, 5 and 6 by saying that x is the collection
of integers, represented by 7, which are greater than 3 and less than 7.
We write this description of the set formally as x = { z: z is an integer
and 3 <7 <7 } . The objects in the set don’t have to be numbers. We
might let y ={ x: x is a male resident of the United States }.

%+ Seemingly, any description of x could fill the space after the
colon. But Russell (and independently, Ernst Zermelo') noticed that
x = {a: a is not in 4} leads to a contradiction in the same way as the
description of the collection of barbers. Is x itself in the set x? Either
answer leads to a contradiction.

5 When Russell discovered this paradox, Frege immediately saw that it
had a devastating effect on his system. Even so, he was unable to resolve
it, and there have been many attempts in the last century to avoid it.

6 Russell’s own answer to the puzzle came in the form of a “ theory
of types”. The problem in the paradox, he reasoned, is that we are
confusing a description of sets of numbers with a description of sets
of sets of numbers. So Russell introduced a hierarchy of objects:
numbers, sets of numbers, sets of sets of numbers, etc. This system
served as vehicle for the first formalizations of the foundations of
mathematics; it is still used in some philosophical investigations and
in branches of computer science.

7 Zermelo’s solution to Russell’s paradox was to replace the axiom “for
every formula A (x) there is a set y = { x: A(x) }” by the axiom “for every
formula 4(x) and every setb thereisasety ={x:xisinband A(x)}.”

&  What became of the effort to develop a logical foundation for
all of mathematics? Mathematicians now recognize that the field
can be formalized using so-called Zermelo-Fraenkel set theory’.

set: £4-

set-builder notation:

= 3SEZOEN
integer: #4

theory of types: 7 &

hierarchy: 4% % %

philosophical investig-
ation: ¥ F A %

formula: 2X

axiom: 2~ 2

1 B M4 - R#%& (Zermelo, Ernst Friedrich Ferdinand ) , Z2B# ¥ %, AR EL b T EF4E2—,

2 RME-hEZAREASR, SRBEAENER B A ZFC, REKFABTRFABX N AEILEL R, R4kl
NN B AHAZF, ZFC MBA— N E— A AR KB A RSP — AN LI R KRBT, FELRFTAGAN
h (AR FNR) HAES, AP HAE-ANEL AR ALZEORTE£R; £6aRELDHAABSHab
(BFiEE “a R bDAALE” ). ZFC Z—WRib, vk ZFC 0355 4B 4% 2 — 8 eh 010 X /N2 ¥ fie

THREHITAFRE, ZFC RAFEB X 22IEL®,
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The formal language contains symbols such as “e” to express “a
member of”, “=" for equality and “0” to denote the set with no
elements. So one can write formulas such as B(x): ifyex thenyis  element: T, T#&
empty. In set-builder notation we could write thisasy = {x : 2 =0}
or more simply as y = { (] }. Russell’s paradox becomes: let y = {x: x
is mot in x}, is y in y?
9 Russell’s and Frege’s correspondence on Russell’s discovery
of the paradox can be found in From Frege to Godel, a Source Book
in Mathematical Logic, 1879-1931, edited by Jean van Heijenoort,
Harvard University Press, 1967.
(643 words)
. New Words )
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1 paradox /'paradoks/ n. AT EBEHIERL, Bt
2 barber /'ba:ba/ n. 2 &I
. 3 correspondence /koris'pondons/ n. R, 15k, WBIEEEE

4 demonstrate /'demonstrert/ v. WA, "
5 fundamental /,fando'mentl/ adi. AR, AR
6 contradiction /,kontra'dikfan/ n. * FE
7 devastating /'devastertip/ adi  BOIRPEEY, 12386
8 hierarchy /‘haisra:ki/ n. E8 . HBE%
9 vehicle /'viikl/ %, F . AEEEA

10 formalization /'formalaizerfan/ n # X AL

11 solution /s3'lu:fan/ n. MR, Rk Ik

12 axiom /‘@ksrom/ - e

13 denote /di'naut/ v. R, e it

(_ Phrases and Expressions \)

1 deal a blow Para.2S1 iTE
2 become of Para.8S1 188, AT
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Section [® Post-reading Task

\( Reading Comprehension \)

1. Directions: Work on your own and fill in the blanks with the main ideas.

Parts ’ Paragraphs ‘ Main Ideas
Part 1 Para. 1 gt m}troductnon @ Para. 1:
Russell’s paradox
Para. 2:
The effect of Russell’s Para. 3:
Part 2 | Paras. 2-5 paradox on Gottlob
Frege’s system Para. 4:
Para. 5:
Solutions offered by Palfa. -
Part 3 | Paras. 6-8 mathematicians to Para. 7:
Russell’
ussell’s paradox Para. 8:
Correspondence
Part4 | Para.9 between Russell and Para. 9:
Frege on the paradox

2. Directions: Work in pairs and discuss the following questions.
1) What is the basic idea of Russell’s paradox?
2) How to explain Russell’s paradox in terms of sets?
3) Can you explain the contradiction found in the sets related to Russell’s paradox?
4) Is Russell’s own response to the paradox workable?
5) Do you know Zermelo-Fraenkel set theory?

3. Directions: Read the following passage carefully and fill in the blanks with the words
or phrases you’ve learned in the text.

Russell’s own response to the 1 came with the development of
his 2 of types in 1903. It was clear to Russell that some restrictions needed
to be placed upon the original comprehension (or abstraction) 3 of naive
set theory, the axiom that ' i '7 the intuition that any coherent condition
may be used to determine a set (or class). Russell’s basic idea was that reference to
sets such as the __ 5 of all sets that are not members of themselves could
be avoided by arranging all sentencesintoa ____ 6 , beginning with sentences




