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QUERIES 
E d i t e d by H a n s S a m e l s o n 

Q U E S T 1 0 N S W E L C O M E D f r o m A M S m e m b e r s regard ing m a t h e m a t i c a l mat ters such as de ta i l s o f , or references t o , 
vague ly r e m e m b e r e d Theorems, sources of e x p o s i t i o n of f o l k t h e o r e m s , or the State o f c u r r e n t k n o w l e d g e c o n c e r n i n g 
p u b l i s h e d or u n p u b l i s h e d con j e c tu r e s . 

R E P L I E S f r o m readers w i l l be e d i t e d , w h e n a p p r o p r i a t e , i n to a c o m p o s i t e answer and p u b l i s h e d in a subsequen t col-
u m n . A l l answers rece i ved w i l l u l t i m a t e l y be f o r w a r d e d t o the q u e s t i o n e r . 

Q U E R I E S A N D R E S P O N S E S s h o u l d be t y p e w r i t t e n if at al l poss ib l e and sent t o P ro fessor Hans S a m e l s o n , A m e r 
ican M a t h e m a t i c a l S o c i e t y , P .O . B o x 6 2 4 8 , P r o v i d e n c e , R h o d e Is land 0 2 9 4 0 . 

(§) Q U E R I E S 

1 2 0 . G . F. K o h l m a y r ( M a t h m o d e l C o n s u l t i n g B u r e a u , G l a s t o n -
b u r y , C o n n e c t i c u t 0 6 0 3 3 ) . In n u m e r o u s t e x t b o o k s o n e f i nds 
w i t h o u t c r ed i t t o , or m c n t i o n i n g of, a p a r t i c u l a r a u t h o r the 
f o l l o w i n g t h e o r e m (or p r o p o s i t i o n ) : A c o m p l e t e o r d e r e d f i e l d 
is A r c h i m c d e a n . D o e s a n y o n e k n o w by w h o m a n d where th i s 
t h e o r e m was o r i g i n a l l y p u b l i s h e d a n d please s u p p l y h i s t o r y a n d / 
or r e fe rence? 

1 2 1 . G . F. K o h m a y r ( M a t h m o d e l C o n s u l t i n g B u r e a u , G l a s t o n -
b u r y , C o n n e c t i c u t 0 6 0 3 3 ) . A . R o b i n s o n wr i t e s in M o d e l t h e o r y 
as a f r a m e w o r k f o r a l g e b r a , M A A S t u d i e s in M a t h e m a t i c s , V o l . 
8, S t u d i e s in M o d e l T h e o r y ( 1 9 7 3 ) , p. 1 5 1 ) : " . . . the c lass o f 
d i f f c r e n t i a l l y c l o s e d f i c l d s w h i c h are e x t e n s i o n s o f a g iven dif-
f e r en t i a l f i e l d o f c h a r a c t e r i s t i c 0 i n c l u d e s p r i m e m o d e l s , a n d 
recent w o r k by S. S h c l a h s h o w s these are a l l i s o m o r p h i c . H o w -
ever, a e c o r d i n g to the latest news they m a y possess e n d o m o r -
p h i s m s over the g r o u n d f i e l d , in w h i c h case they are n o t m i n i 
m a l . " C o u l d s o m e o n e please p r o v i d e me the re ference (s ) ? 

1 2 2 . G . F. K o h l m a y r ( M a t h m o d e l C o n s u l t i n g B u r e a u , G l a s t o n -
b u r y , C o n n e c t i c u t 0 6 0 3 3 ) . In N o n s t a n d a r d a r / t h m e t i c , B u l l . 
A m e r . M a t h . S o c . 7 3 ( 1 9 6 7 ) , 8 1 8 - 8 4 3 ( M R 3 6 # 1 3 1 9 ) , 
A . R o b i n s o n states w i t h o u t p r o o f (p. 8 4 2 ) : " I n p a r t i c u l a r , we 
m a y thus o b t a i n the real n u m b e r s R by t a k i n g a c o u n t a b l e 
d i reet p o w e r of the r a t i ona l n u m b e r s Q N a n d a free u l t r a f i l t e r 
D o n N," and " T h e q u o t i e n t r i ng Q Q / Q ] is i s o m o r p h i c to the 
f i e l d of real n u m b e r s . " A s im i l a r Statement o c c u r s in W h a t is 
n o n s t a n d a r d a n a l y s i s , A m e r . M a t h . M o n t h l y 8 0 ( 1 9 7 3 ) , no. 6, 
part II, 3 8 - 6 7 ( M R 4 8 # 1 0 8 0 2 ) by W . A . J . L u x e m b u r g . Has 
a n y o n e seen a p r o o f of these Statements, a n d if so, c o u l d he 
please p r o v i d e m c the re fe rences? 

1 2 3 . W i l l i a m S i t ( D e p a r t m e n t o f M a t h e m a t i c s , C i t y C o l l e g e , 
N e w Y o r k , N e w Y o r k 1 0 0 3 1 ) . I am i n t e res ted in f i n d i n g o u t 
h o w success fu l (or unsuccess fu l ) C o m p u t e r ass is ted i n s t r u e t i o n 
( C A I ) has been in the area o f r e m e d i a l m a t h e m a t i c s a n d ele-
m e n t a r y C a l c u l u s . I w o u l d l i k c to o b t a i n c o p i c s o f r epo r t s (or 
re fe rences to r epor t s ) f r o m i n d i v i d u a l s (or i n s t i t u t i o n s ) w h o 
have a c t u a l l y i m p l e m e n t c d C A I . I a m awarc o f a r t i c l es p u b 
l i shed in T h e M o n t h l y . 

(§) RESPONSES 

T h e rep l ies b e l o w have been rece i ved t o quer ies p u b l i s h e d in 
recent issues o f these cMotictD . T h e e d i t o r w o u l d l i k e t o 
t h a n k a l l w h o have r e p l i e d . 

T o Z o r n ' s L e m m a , ( vo l . 2 3 , p. 2 1 4 , J une 1 9 7 6 , M i n t y ) . P r o 
fessor G e o r g e J . M i n t y is w o n d e r i n g w h y in r e f e r r i n g t o Z o r n ' s 
L e m m a one wr i t e s q u i t e o f t e n " O f course it wasn ' t i n v e n t e d 
by Z o r n 

T h i s is t r u e : it wasn ' t i n v e n t e d by Z o r n . 
O n e can f i n d the n c e d e d re fe rence in the w e l l - k n o w n 

K e l l e y ' s G e n e r a / T o p o l o g y , ( V a n N o s t r a n d , N e w Y o r k , 1 9 5 5 ; 

M R 1 6 , 1 1 3 6 ) , p. 3 3 , whe re K e l l e y c i tes " Z o r n " L e m m a 
a m o n g o t h e r s im i l a r o r a l m o s t i den t i c a l S tatements (one o f 
t h e m - a s K e l l e y m e n t i o n s — w a s f o u n d b y me as ea r l y as in 
1 9 2 2 , i .e . 13 years p r i o r t o Z o r n ) . ( C o n t r i b u t e d by K . K u r a -
t o w s k i ) 

1 1 1 . ( v o l . 2 4 , p. 8 2 , Jan. 1 9 7 7 , Parker). A l t h o u g h i t is n o t 
q u i t e c lear h o w to measure the d i f f i c u l t y o f a p r o o f , we pre-
sent an e x a m p l e o f an e q u i v a l e n c e r e l a t i o n where a e c o r d i n g t o 
o u r f e e l i n g t r ans i t i v i t y is easier a ch i e ved t h a n r e f l e x i v i t y a n d 
s y m m e t r y . 

L e t P and L be sets. A s s u m e tha t P operates o n L, i .e . 
there is g iven a m a p t: P x L L, [p, I) h-» p l . F u r t h e r as
sume the f o l l o w i n g c o n d i t i o n s to be sa t i s f i ed 

(i) p { q l ) = p l f o r a l l p , q G P a n d / G L 

(ii) t is su r j ec t i ve . 

T h e n de f i ne a r e l a t i o n ~ o n L b y t a k i n g k ~ / ( fo r k , I 
G L ) , i f there is a p G P s u ch tha t p k = /. T h e t r ans i t i v i t y o f 
th is r e l a t i o n is an i m m e d i a t e c o n s e q u e n c e o f (i), w h i l e r e f l e x 
i v i t y a n d s y m m e t r y d e p e n d o n (i) a n d ( i i )—more p r e c i s e l y : 
u n d e r the a s s u m p t i o n o f (i) the c o n d i t i o n (ii) is e q u i v a l e n t t o 
the r e f l e x i v i t y as we l l as t o the s y m m e t r y o f th is r e l a t i o n . ( The 
Situation d e s c r i b e d here is ve ry familiär in a f f ine g e o m e t r y : 
T h e r e P a n d L d e n o t e the p o i n t set and the l ine set respec-
t i ve l y o f an a f f i ne space . p l means the l ine para l le l to / t h r o u g h 
p ; thus the c o n s i d e r e d r e l a t i o n is the p a r a l l e l i s m . I n c idence 
c o m e s o u t f r o m the e q u a t i o n p l = /; t hus the su r j ec t i v i t y o f t 
means tha t any l ine c o n t a i n s at least one po in t . ) ( C o n t r i b u t e d 
by R u d o l f F r i t s ch ) 

1 1 3 . ( v o l . 2 4 , p. 1 3 6 , Feb. 1 9 7 7 , Gunter). T h e G o s s i p P r o b 
l e m : f [ n ) = m i n i m u m n u m b e r o f ca l l s b e t w e e n n p c o p l e t o 
e x c h a n g e al l I n f o r m a t i o n ; f { 2 ) = 1, f { 3 ) = 3 ; f { n ) = 2 n - 4 
fo r n > 4 . T h i s can be gene r a l i z ed t o ( connec ted ) g r aphs ; con-
jec tu re ( H a r a r y - S c h w e n k ) : f o r n > 2 , i f the graph c o n t a i n s n o 
4-cyc le , t hen f { n ) = 2 / 7 - 3 . R e f e r e n c e s : B. Baker and R. Sho-
s tak , D i s c r e t e M a t h . 2 ( 1 9 7 2 ) , 1 9 1 - 1 9 3 ( M R 4 6 # 4 8 ) ; R . K . 
G u y , A m e r . M a t h . M o n t h l y 8 2 ( 1 9 7 5 ) , 9 9 5 - 1 0 0 4 ; A . H a j n a i , 
E . C . M i l n e r a n d E. S zmere ' d i , C a n a d . M a t h . B u l l . 1 5 ( 1 9 7 2 ) , 
4 4 7 - 4 5 0 ( M R 4 7 # 3 1 8 4 ) ; F. H a r a r y and A . J . S c h w e n k , J . 
F r a n k l i n Inst . 2 9 7 ( 1 9 7 4 ) , 4 9 1 - 4 9 5 ( M R 5 0 # 1 9 8 0 ) ; W. Knöde l , 
D i s c r e t e M a t h . 1 3 ( 1 9 7 5 ) , 9 5 ( M R 51 # 1 5 1 6 9 ) ; K. L e b e n s o l d , 
S t u d i e s in A p p l . M a t h . 5 2 ( 1 9 7 3 ) , 3 4 5 - 3 5 8 ( M R 4 9 ^ 4 7 9 7 ) ; 
R. T i j d e m a n , N i e u w A r c h . W i s k . (3) 1 9 ( 1 9 7 1 ) , 1 8 8 - 1 9 2 ( M R 
4 9 # 7 1 5 1 ) . T h e p r o v e n a n c e o f the p r o b l e m is u n c e r t a i n ; B o y d 
or C h e s t c r s a n d S i l v e r m a n m a y be the o r i g i n a t o r s . F i r s t ( u n p u b 
l i shed) p r o o f p r o b a b l y by B u m b y a n d S p e n c e r ( 1 9 7 0 ) . ( C o n 
t r i b u t e d by W . W . A d a m s , R . T . B u m b y , J . R. G r i ggs , N . L. J o h n 
s o n , D . J . K l e i t m a n , S a m u e l K o t z , K. R. R e b m a n , R o c h e l l e R i n g , 
E r i c R o s e n t h a l , A . J . S c h w e n k , D a n i e l Z w i l l i n g e r ) 

1 1 5 . ( v o l . 2 4 , p. 1 3 6 , F e b . 1 9 7 7 , Demys). W r i t e the class n u m b e r 
o f 0 ( V ~ 1) a s n ] ' n 2 > w ' t n n 2 c o r r e s p o n d i n g to the m a x i m a l 
real s u b f i e l d . T h e n h } = h 2 = 1 (and so h = 1 ) ; th i s is essen-
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