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4 BASIG PROBLEITS

OF [IATH SOLYED

Proof Involves Set Theory.

Now Used in Schools

By JOIIN A. OSMUNDSEN

Special to The New York Times,

NEW YORK,

Two of the most fundamental
nuestions in mathematics today

thave been answered by Paul J,

‘Cohen, a young Stanford Uni-
jversity mathematician.

| The two questions had per-

isisted for more than a quarter

‘ iccntury. By answering them,
'Dr, Cohen demonstrated the

:';)cwcr of modern mathematics.

Ironically, he exposed some of

iits weakness as well. ,

[

1) ~ ( car/cmzrz=s ]
C & 4

\ v

o G



S

AN prooE USES Oy Fiw vy

[TAVY  IXI0MS g ,
T% SuUuFfFIidEs wo QOA/SVE/?&%(W

IV JWTERPO ETRT I of— / = //
N HAY %%T/é ~) =S /

C@ /é/{ 7C/\/
JIUT OT ;/\\//7/
\ S <Srn g 000

D

7,4 7 /TFALH‘CT/d/Z/) SO

OMWE/L//L—/E//“/i Sicodd ST o)

S OS TOWS )

W l- ol s S ooyl

YRANS )YIvE )T T AT

SAT/SFIES 2, —, (e

(64

D wWIE S S 7Rl L L//sL%//.l ) AFSS LyII=
- r 7

yavi S = = =~

) VVE RN Vel <wetr /T

/N A S)/ST&%N?/Q LA

AT 77X 7 T

&
P A pARTIRL onpEr oa ST

4

— G ok ST G ENEA I L TER o

— EULTYER Lo’ — el 4 2 /2
— e A l/ﬂ éé// 1 /@@C
— []—CcFEAERIC 1= V) = S s oS o /)P

yrEas G L) S gh—

Vp JA=1D A =P
_ CounTIIsHILIT ) or=/ 7. Sut it o mX)S T

(=L /Oé//D =27< - 9 (o

( P—cenz=rc //V/7)




(NS EFAC Lo v lonS
P—)'7 No 2 W/TM/Lélazf

(o cor7p 771730 )

,/9 SN0 7 PN AL LL=SAL S P

JA T A S Bl G LA R T G

Cor7p ATISLE e 2 =zp,7
/viln/r/c/—//?//V LA )PFEZ ya STV
—_ VORI,
/ /

R AN e Ve S R . S Y d.

JANT A~ IS LEXIS YT

CRNE N YAy = = I =

(> VT FE/ALSECTS [FVERY  VTIIX . G ATICH

(v~ onrE ponT )

/%L /77 X T I //) /S PSP X)) S /V/p

/@ SIRX 9l ) = /7 . @p<~/¢)(§/ <)l 1§ PEASE

IF

/] L Y HE <ccp9ss o N—agrr=S
> e /7" : 1S g PRIl To
ors = < r 77
N
L@—’j R 70— < /I
VAL (7 — K (7 S) L ([ Spe
[[1LE] = |[vneit ) < r7”)

YRAUTH sxv /7267  visnsus

TR UTI v /)

WE DEF/vED

LY R A ey i BT == =R == W TR
J - / A~/ B
f wi Tk e G
= 7 AL
A ol T )
\\/\UN e 1c? 7 RiG/
P s o —Triviee VP 7=y 742

Yz o (S o0s oo /)

P\G 18 vewsE /_J




WE S e LDET/rvEp( ALV 6/4//

STUFEF o /7
D (1 Ssne
oM C@(? L T2 ) < ves7i=s
! / A7) /P \
T, = (2) T, =T, \
~ - p
S pwA L, T@
7> G W1 T, T ) <§Weﬁ
— ~ - 7 7\/ pr——

— NI C RESUuCT

7
1= :0(( S W/F(ﬂéa),,?j/ﬂ /

- v
YAl =as [ ol = >~ )\ 7led

/um» L ety )

.
%\F
X

(= /0667// P T, \z:;ﬂ/)/j

N i

r(d] e e TS, 0 e L,

pﬁfy/ I

(@) = “7/%2 —3) = A ar7]38

f4f,ﬂ? g =S, H(ﬁsvec \/4‘43 2/67/9/)\,;73/
_—E,_;e—~

/5 _&E/I/Sb /GA_LQW P

() —— SN/IET Al —
/7 g]k"C
X~ —

T (P T =77 ) /

\\_/ / 0 ~——

VWA N ) < <R S == \ RS
x = ]/, AV W i 2 \//7\/7 <, > @Z>

YA IS & (5 v T L gy

X =,

VHERE /S g =7 DU S, A nG

—
B
_—

g £ 2 = 3

8 /
L) 1= el= TH =/ E" 05 Z77,, 5,0 &7 5

Q9
_—

W TH /4 = S, N 7//—“\/\1/:)/\2\
<, &G 77, = 5
AL ~r & /C

o - - —
NWONLTIO" ), =l ) S 2eE Gy o




Y T, = e ;
Yt = @pc—é)@?*t )

Locic =i  S— 0ras s Si=j—

G rrus v V= S~

L2 L A - j<

T/ S

O, = |~ . (Q(m,qpe?f))(/z €5, A

s x e Ty, TiEw  X=T7T, 0 wavh S, &G

po-re <), S >& T,

A e

= 71,0 =171, T Ea 1y sronlTron”

=1+ //OeC g T /z/)//jf\/a\/://f{

Von VaAKE g6 g < 0 °C, s, S,
v / I 7/ A ) /

g =S, zmapn gl s quszj =7,

/ / P 2

g <p Se g )= IT, =0T,

Divre G n)), — o

N R = Vo) Suter TiIRV 10/%1‘4/_//“7

. “~
SRy (O FruLs.
Wi GETY T, $, > WrHEAL

06/7,, S, , P) 18 nwy LDEASE SBElow P

= P ST O g =7 s i LT S 2)

va/q =2 (g =< A /];%(ﬁ?,f,j é’c\:)?/q s, Aﬁ/}i@:@ﬂ
/ / 1 y Lo ~ / —~ / //
(K so 2 sS‘)

VT LTI, 50 €6, ond G =S5 9w 4//—/7,://,,
WV 9L <
=S 29,72 Vi EA
S £S5, N SR =T, (s=g)
A n) 7(8 = S, A <SIEE /7/:/7{) <539

— TSI T
So 2 el



T PR RCTIE

& Phym Ty e Cppremm)

J1eed

ey o f o~ Y S B 1/(;/2‘—, ,ﬁ))
(2) @l 1 Gs) 1 (ApeS ) (E0 %
O DErivmrvciry o= [}—
(D VAT =777
ZFC YRR STV (X TEASIS ARELT)
[Li=cec Rn /V;// [ounansizer”
PRIRING, UNlow': (=795 A r9/725 S
LIV I RAT Y ) cy = /706 ]
POWIEA ST (=195, A//wnf (St privise, )
/ S
/4 D Ler e s7”
Ty L exX D> EAursERATES
}90/“7 O
. %
T = | <y 7/5\ N, g—e(x//
or Lo = X
NIE < NAV o
. Sfﬂﬁﬂﬁ*rlﬂr{/ T
GV EN G\C,//D D o RIVTY,, o Y )
7 [o7 ’g
Wiz s | a eSg i pla,V, é,/,) Je

[CRY]
3?:{</T)/03 & Nor1(s) x P X/\7\

n/F/// ST A @ULY, T)) «

= .
YA LE T 3(, /% S A E g A ED J

/Q EP LA )7 I=AV

)

= VQLJVCP(?(_\/<7‘,%

THI =0 %—//Q}L/_QI’B Ve Jye 1t ZAEI /4'% )

7/
CIVIENS S T T
W e \6 = /L7
706
\7646:%‘ 3ve“§ (2™~ Tl 1 T )
L 7T & (€S s

/
/M/7 (LS L= /?Lpuccﬁd//‘ T~ ==

s A~ 0
SUuek  THAV
Vreane Ve Pl I3umert® prnms; e

=) I me 1 /'M/) iﬂ//“(([/’/%ﬁ\/ﬁj




Y= R—:(\/p nra"”

Qo < = X/

—

IS VARFINT onR S

[S5Acn  vo 76}/
C oren  STAATED ware  (CH

Covel's Con SYAmncTrimnti= Ul ViERS= _/,

| = GO+ ~C

P = Fa( W lxew, 2)
(> CEANE=NR ¢ - UG : «xa —»2
i{f—co«) = Jm . USlxam = 4(/
ﬁﬁ’ wﬁ > (pm&j NG U=CTIVLE

C ENVEIAL LL’WWQ‘

Y= Xs Y /7 A~ QX,_;\/ //1//‘7567

Thicr THEAE ) = - >( — v /7
UL TR T /#yex Y ain) & Fexs )
~— 2|

"

E:\/El’(/y vIKp in SILCA 1S < e p T =0
Y S coun TR P10 p=rRONT /7//
YT AN I= %éﬁ/p L) T g = 5@
e, AOC G St cH TMV/;LI’\
v

10/71‘3( \%y

AN o) W 7

R\ = Z <{g . ZZ,\/()) L g el g=ep —’)Ci//’/)’/l\/):"v/
' U vt 7 4 > / 0 7
1 p —2 V= /
/ 7/ 7 =4 /
>/D SO ST J~IXITH 7Ll ravyispa O )
- d
— (> —— {}/ L (2_]?6//0}/(4 L, v))é/zy)e
9«
Font % = ) VA4 L= QX = /P S Nt/
Tt ST (7// <oa,>) CKW /ﬁ{)
yie gL
74 o /2_,”/ a’{ﬂ ?:é—‘/
s -7‘/)72 a—/%/;



a%/ Ly e F(,,/{ /5 IO POATIC SS9

JINTIE S s 18 P AL Conn TSt
S F(lx)y 1S covar Bl

( ONOLLITRY

| = WA

<

1 /1
Q{ s A <rhrnwvE ) 1L ol /8 /4676714/7/4/}7‘(/)

- 7/1 < =< S SR /j*//; SN 2/ do

I3 SUR JECTILI=
[~ Tl e 2292 o S S oD

n

oL NS K C NN LS OOWNITINRY TS Srahls

= ol > <.

= ,/} < < Vavaaacs 71://3 Y

2y jas [S1LE ]S A N % Y7

R = S = L3155 0 /7
W vt —/TPC&') < Fcy) /grelﬂ )

Bor vree 20T < () Fy)
& e 007

payvesd)

| U, Fcp)l é//ﬂ)‘, ¥, —

t oc_/é/ (=g

SO #» /S oV onTo

[= X ENRCEST= c e = =799, )= 07 sRed K
S
C/GLCM%TE’/ 7& N /7567 \
|
. 97 s &
S Sl
. 2 = %/,,\
Issurra= T = <O
v’
VRS 0 e = T =
v
}/Z"z{(%ﬁ)gbv 9 =y — 7//—/2462\/
f/ g 1 p — WM =
! , % [A 7 ,
Z )= 7 = D p =T =7z
YRy = 17290 N —s S = F

Al a9 s ATl I

AT

e g o <A g0 e/t”/



> 2 U dlx A, U A

MewS Heay

2o, l— 7"« o/
)O]P T = T

=L7=r3n SUYSSIST— O~ LD S

ld
P LVERY il )= LRI

Low ;70 Sucis v STES ,7

Pl = X,

Wit amfc,u) x N

70&/71W7><JP/ SR

T4 courTARBLI— ) < SR X\;
—_ So AV /1057 )& 1/2:‘/?/1 /76/CF/V/W7£%
, (,%"o A - | X X
Gl o K7t o S, % = X,

V= J=7 2D V79V ) L LEL

} @l"'&ﬂL w)/ = Q/LM _ /‘L/‘?CQJ

=

. \
=XFELRCIST= Q/%‘ = g/‘%\/\ sa J70CT

Q\ <

Yz /37
— V- -5 75cd.

aggaf&z C

Cohen.) Let I be a ZF*-model in whi lid fixed once for all.

Theorem 1. Let X be an infinite cardinal of M with Ro<cf(R).
Then there is an excellent mtenswn N of M in which 2¥°=Y.

<cf(R'). Then there is an excellent extension N of M in which:

(i) 2%=R";

(ii) if N, <N, then 2¥x=Nai1.

Theorem 3. Identify the ordinary integers with an initial segment

of the integers of M. Let k, no, ..., np be ordinary integers and suppose
that 1<n; (for 0<i<k) and no<ni< ... <ng. Then there is an excellent

[ Theorem 2. Let R a and R’ be infinite cardinals of M with = cf(x)<

extension N of M in which 2% =Ry, (for 0<i<k).

/\So /]
T <o o= SOWYTVINIE [T oUSHT Fo /35

Soto vty 1985

Yt 4 T vsE Fro (X, 52)

iﬁ,m g9 Y AU = @4\/, Yo 2Ad S, Sor71=" > > %\,
%,\ <~ XD @j
(/R = Q/ ! —_— -
N

2777 = X




[

SAVISFII=S

V=/ Lieves G}/

Hormewonriie 12
P = Falaxxey, 2, SA,)
G Gl=n= RIS
UG vxw, —>2
X, o= o UC ot )= A )
C C s Y 7]
o +—> X, =1 gr +{ wvo (w_,/)

Aee  @nvicr SQiacs

V. //O Yarda d'd

Y N VAo A

S STo050 S§>

N/ v r779p0s

INARLE AP TURLELD

Yoy prpEs  TEAT gae N, wipe

= < > X

s oo cponn. o S )

YT~ 1T

LS

CYILC & <R a/l7/6 ]

WH AT - 1you s Q%} )

/= ,;OHE/VONE/VO%/I//

s o . —> X X e /7
u o e /7{S T
9= Y2 Wwtoc 5%-3@47/’7%
N /1= ? = /P
I B20(2ecy¥ » r(o’;:%)
YruEmheE L AT /zd;-/ R Qo
SUCH  THAT e Ay =5)
YHER = /S S =7 S 0 x &X
= SH‘(DLC/:G‘ X Varm\/):F)
S y(3) =%
TANE 9, =9 oy X, & X ~
S, Ve G, =y (S) =2,

LRI=— er1ri 516 27 4

Don oy = 2o X, ., éy

I 7 ] 7Y — v/ \/\
g XA my ) - X
l/V["Fl 7 V) vr47



Y = 7 /J, Ty < JF
Yh B S = 7

For. e N ) = X
Y R {i = ( <m, > M&cu{f < /7

_——~ (\

\/n

Rnn = —= ,i

=

O =1~ ﬁﬂrex ) 2 i y=F )]
o A
1S fOL:ﬁ/SZ‘: VLA

N = ~ e G N 0& vl T )T S /i

v { ——

/1Le]

o 11 £
B Pliw = 07y

(D, SYTRYs s ANV

oX

Y o
< = S RSN COorIpU T VoS































