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ANNOUNCEMENT OF AWM MEETING IN ST. LOUIS 

" :'. 

In conjunction with the Joint mathematics meetings in St. Louis in January, 1977, the AWMwill 
hold its annual winter meeting. ANM events include: 

Panel discussion: choosing our lives. 
moderator: Judy Roltman 
Saturday, Jan, 29, 4:30-5:30 p.m. 
Bel-Air West Hotel. 

Open e x e c u t i v e  committee mee t ing .  
Saturday, Jan .  29, 5 :30 -6 :30  p.m. 
Bel-Air West Hotel. • General meeting: more history of Women in mathematics. 

[| ~.' moderator: Lenore Blum 
| ~" ~ Sunday, Jan. 30, noon 
l| ~.~i> Chase Club Room, Chase-Park Plaza Hotel. 

IV: 
,I ~'~-'S always, there will he an AW~ table for old friends and new to drop by. The next newsletter 

l|;,<~ will have more information on speakers, rooms, and how to help out. 

! ! ~ Other mathematical organizations meeting in St. Louis that week include the American Mathematical 
~ Society, the Mathematical Association of America, the National Councll of Teachers of Mathematics, 

[| ~ and the Association for Symbolic Logic. We hope to see you there. 
, ~., ~. 
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F; (Emlliana P. Noether is a professor of modern European history at the University of Connecticut. 
She has taught at N.Y.U., Douglass College, Regis College, and Simmons College, and has done 
research at MIT, the Radcliffe Institute, and as a Fulbrlght Senior Fellow in Italy. Her specialty 

'~ £S Itallan history, and she is Emmy Noether's niece.) 
,~, 

On May 3, 1935, there appeared a letter from Albert Einstein in The New York Times, which 

~ read in part as follows: 
% Within the past few days a distinguished mathematician, Professor Emmy 

Noether ,- formerly connected wlch the_Unlversicy of ~ttlngen and for the 
i! past two years at Bryn Mawr College, died in her fifty-third year. In 

'~ the  Judgement o f  the  most competent  l i v i n g  ma thema t i c i ans ,  F r a u l e i n  
Noether  was t he  most s i g n i f i c a n t  c r e a t i v e  ma themat i ca l  genius  thus  f a r  
produced s i n c e  t he  h i g h e r  e d u c a t i o n  o£ women began. 1 

Born In  1882, Emmy Noether  was the  d a u g h t e r  o f  the  ma themat i c i an  Max Noe the r ,  p r o f e s s o r  
I t  the  U n i v e r s i t y  o f  E r l angen .  The Noethers  be longed  to  the  i n t e l l e c t u a l  middle  c l a s s  in  
Wi lhe l~!n lan  Germany, marked by o r d e r l y  c u s t o m  and g r e a t  s t a b i l i t y :  The f a m i l y  occupied  the  
same secmnd f l o o r  apar tment  f o r  f o r t y - f i v e  y e a r s ,  o r  u n t i l  t he  dea th  o f  Max Noether  in  1921. 

. I t  r e spec ted  e d u c a t i o n  f o r  i t s  own sake and was i n t e r e s t e d  i n  I n t e l l e c t u a l  p u r s u i t s .  The home 
l l f e  must have been warm and companionable .  Emmy was the  f l r s t - b o r n  to  Max and h i s  w i f e ,  I d a  

~ 5 • 



Amalia Kauf~an who came from a r a t h e r  w e a l t h y  f a m i l y .  Three b r o t h e r s  f o l l o w e d ,  two o f  whom 
died  r a t h e r  young,  l e a v l n g  Emmy and the  rem a l n l n g  b r o t h e r  F r i t z  to  f011ow t h e i r  f a t h e r ' s  d e d i c a -  
t l o n  to ma thema t i c s .  

As a c h i l d ,  however,  Emmy gave no s i g n s  o f  p r e c o c i o u s n e s s  or  e x t r a o r d i n a r y  a b i l i t y  i n  
ma themat i c s .  She was u n d i s t i n g u i s h a b l e  from a l l  the  o t h e r  young g i r l s  i n  E r l a n g e n ,  excep t  
f o r  he r  ext reme n e a r - s l g h t e d n e s s  and l ack  o f  outward  a t t r a c t i v e n e s s .  As Herbann Weyl, he r  
c l o s e  f r i e n d  and co-worker  a t  the  U n i v e r s i t y  o f  G o t t i n g e n ,  who spoke so moving ly  in  commemor- 
a t i o n  o f  he r  dea th  a t  Bryn Hawr on A p r i l  26, 1935, s a i d ,  "no one could  con tend  t h a t  the  Graces 
had s tood  by he r  c r a d l e .  ''2 From 1889 to  1897 she a t t e n d e d  the  S t a t e  G i r l s '  School  in  E r l a n g e n ,  
There ,  w i t h  o t h e r  d a u g h t e r s  o f  the  b o u r g e o i s i e ,  she l e a r n e d  the e lements  o f  l anguage  and 
a r i t h m e t i c .  She a l s o  seems to  have s t u d i e d  the  p i a n o ,  and to have l e a rned  French and E n g l i s h .  
As she grew to  young womanhood she deve loped  a g r e a t  love  o f  danc ing  and s p e n t  many even ings  
a t  f a m i l y  p a r t i e s .  Her schoolJnates and f r i e n d s  o f  t h i s  p e r i o d  remember h e r  as a c l e v e r ,  
f r i e n d l y ,  and r a t h e r  e n d e a r i n g  c h i l d .  In  1900 she took the  Bavar ian  s t a t e  e x a m i n a t i o n s  to  b e -  
come c e r t i f i e d  as a t e a c h e r  o f  E n g l i s h  and French .  The e x a m i n a t i o n s  l a s t e d  f o u r  d a y s ,  were 
r a t h e r  demanding and s t r e n u o u s ,  and she d id  we l l  i n  them. I t  would seem t h a t  now h e r  e d u c a t i o n  
was comple te .  She had gone through the  r e q u i r e d  s c h o o l i n g  •deemed n e c e s s a r y  f o r  a young woman 
o~ he r  c l a s s  and b r e e d i n  S. Moreover,  she had a c q u i r e d  a c e r t i f i c a t e  which would enab l e  he r  to  
ea rn  he r  l i v e l i h o o d ,  shou ld  the  need ever  a r i s e .  

I t  i s  a t  t h i s  p o i n t  t h a t  the  s t o r y  o f  Emmy Noe the r  becomes i n t e r e s t i n g .  For £ t  was 
s h o r t l y  a f t e r  1900 t h a t  she dec ided  t h a t  she would l i k e  to a t t e n d  the U n i v e r s i t y .  What i s  
i n t r i g u i n g  about  t h i s  d e c i s i o n ,  the  r e a sons  f o r  which w£11 p robab ly  never  be known, f o r  none o f  
Emmy N o e t h e r ' s  p e r s o n a l  papers  have s u r v i v e d  h e r  e x i l e  from Germany, d e a t h ,  and d i s p e r s a l  o f  
h e r  p o s s e s s i o n s ,  i s  why a t  t h i s  p o i n t  i n  h e r  l i f e - - a f t e r  hav ing  given no ou tward  s i g n  u n t i l  
then  o f  be ing  a n y t h i n g  bu t  a c o n f o r m i s t  to  the  pa th  o u t l i n e d  fo r  he r  by h e r  f ami ly  and s o c i a l  
c l a s s - - d i d  she sudden ly  d e c i d e  t h a t  she d id  no t  want to  c o n t i n u e  as a d u t i f u l  , , l i l l e  de fam£11e" 
o r  become a t e a c h e r  o f  French and E n g l i s h  to  o t h e r  w e l l  b rough t  up young I n d i e s ?  Was i t  t h e  
example o f  h e r  younger  b r o t h e r  F r i t z ,  now b e g i n n i n g  h i s  u n i v e r s i t y  s t u d i e s ,  and u n d o u b t e d l y  
brimming wi th  en thus i a sm over  h i s  m a t h e m a t i c a l  s t u d i e s  which he p robab ly  d i s c u s s e d  a t  d i n n e r  w i t h  
h i s  f a t h e r  Max? Was i t  the  cumula t ive  e f f e c t  o f  y e a r s  o f  hav ing  been exposed to d i s c u s s i o n s  by 
the  E r l angen  ma thema t i c i ans  who f r e q u e n t e d  the  Noether  home? Was i t  a sudden r e b e l l i o n  to be 
h e r s e l f ,  a d e s i r e  to  f o l l ow  h e r  own i n c l i n a t i o n s ,  though g e y l  s t r e s s e d  t h a t  she had neve r  been  
a r e b e l  i n  h e r  l i f e ,  bu t  who knows the  i n n e r  t h o u g h t s  o f  Fanmy in  the  e a r l y  1900s? Was i t  a 
d e s i r e  fo r  a room o f  h e r  own, as V i r g i n i a  Woolf expressed,  i t  so p o i g n a n t l y  fo r  a l l  women? 3 We 
s h a l l  p r o b a b l y  neve r  know, bu t  can o n l y  su rmise .  What m a t t e r s  f o r  ~ e  h i s t o r y  o f  m a t h e m a t i c s  
i s  t h a t  she d id  t ake  the  s t e p ,  she d id  p e r s i s t ,  d e s p i t e  a l l  the  odds" a g a i n s t  women, and d i d  go 
on to  become one o f  the most d i s t i n g u i s h e d  a l g e b r a i s t s  o f  the  t w e n t i e t h  c e n t u r y .  

In  the  e a r l y  y e a r s  o f  t h i s  c e n t u r y ,  i t  was n o t  easy  fo r  a woman in  Germany to  do what 
Emmy Noether  s e t  ou t  to  accompl i sh .  Women cou ld  e n r o l l  as a u d i t o r s  i n  cou r se s  a t  t he  u n i v e r s i t y ,  
b u t  on ly  w i t h  the  p r o f e s s o r ' s  permias ion~ and t h e y  were n o t  a l lowed to t a k e  e x a m i n a t i o n s ,  
excep t  aga in  by s p e c i a l  p e r m i s s i o n  o f  the  i n s t r u c t o r .  Only in  1908 d id  t he  German m i n i s t r y  o f  
Educa t i on  p e r m i t  c o e d u c a t i o n  a t  the  u n i v e r s i t i e s .  One o f  t h e  d i f f i c u l t i e s  f a c i n g  any woman who 
wished to  q u a l i f y  fo r  admiss ion  to a German u n i v e r s i t y  was t h a t  she was b a r r e d  from . a t t e n d i n g  
the  Gymnasium which p rov ided  the  r i g o r o u s  e d u c a t i o n  r e q u i r e d  f o r  u n i v e r s i t y  a d m i s s i o n ,  The 
v a r i o u s  g i r l s *  schoo l s  were l i t t l e  b e t t e r  than  f i n i s h i n g  schoo l s  fo r  the  d a u g h t e r s  o f  t he  
b o u r g e o s i e  and t r a d e  s choo l s  f o r  those  o£ worke r s .  There was, however, an escape  c l a u s e  t o  
t he  l i m i t a t i o n s  p l aced  upon women. They cou ld  t ake  m a t r i c u l a t i o n  examina t ions  t o  d e m o n s t r a t e  
t h e i r  m a s t e r y  o f  the  cou r se  o f  s tudy  p reac r£bed  i n  t he  Gymnasium. 

A f t e r  a t t e n d i n g  t h e  U n i v e r s i t y  o f  E r l angen  from 1900 to 1902 as an a u d i t o r ,  Emmy N o e t h e r ,  
on J u l y  14, 1903, took and passed  the  m a t r i c u l a t i o n  e x a m i n a t i o n  f o r  adnLtttance t o  the  u n i v e r s i t y  
a t  the  Royal  Cynmasium in  N ~ n b e r g .  I n  the  f o l l o w i n g  schoo l  y e a r ,  1903-4, we f i n d  h e r  e n r o l l e d  
f o r  the  f i r s t  semes te r  a t  the  U n i v e r s i t y  o f  ~ t t i n g e n ,  more l i b e r a l ,  p e r h a p s ,  t kan  o t h e r  German 
u n i v e r s i t i e s  a t  t h i s  t ime  towards women, f o r  i n  1906 Vera L e b e d o f f - N y l l e r  was t o  g e t  h e r  d e g r e e ,  
working under  the  ma thema t i c i an  David H i l b e r t ,  who l a t e r  was t o  i n v i t e  Eamy Notcher  t o  j o i n  
h i s  group a t  C ~ t t i n g e n .  The f o l l o w i n g  y e a r  Emmy r e t u r n e d  to  con t i nue  h e r  s t u d i e s  a t  the  
U n i v e r s i t y  o f  E r l a n g e n ,  and on October  24, 1904, she was d u l y  i n s c r i b e d  as s t u d e n t  number  486 
i n  t h i s  U n i v e r s i t y .  She was the  o n l y  woman e n r o l l e d  i n  t h e  f a c u l t y  o f  mathemat ics  w i t h  f o r t y -  
s i x  male f e l l o w , s t m d e n t s .  On December 13, 1907, she s u c c e s s f u l l y  defended h e r  t h e s i s ,  r e c e i v i n g  
a summa cure l a u d s ,  and on J u l y  2, 1908, was awarded h e r  deg ree ,  
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Undoubted ly ,  the  f i r s t  two i n f l u e n c e s  on he r  development  as a m a t h e m a t i c i a n  were he r  
f a t h e r  and h e r  mentor ,  Pau l  Gordan, under  whom she wro te  h e r  d i s s e r t a t i o n •  She remained d e v o t e d  
to  him, even a f t e r  h i s  d e a t h  i n  1912, and h i s  p i c t u r e  hung in  he r  s tudy  in  C~Ctingen fo r  a l l  
the y e a r s  t h a t  she was t h e r e .  Max Noether  was "a  ve ry  i n t e l l i g e n t ,  wa rm-hea r t ed ,  harmonious  
man o f  many-s ided  i n t e r e s t s  and s t e r l i n g  e d u c a t i o n .  ' '4 Paul  Gordan was a ve ry  d i f f e r e n t  s o r t  
o f  pe r son .  Weyl d e s c r i b e d  him as " a  queer  f e l l o w ,  impu l s ive  and o n e - s i d e d .  A g r e a t  w a l k e r  
and t a l k e r  . . . .  e i t h e r  w i t h  f r i e n d s ,  and t h e n  accompanying h i s  d i s c u s s i o n s  w i th  v i o l e n t  ges-  
t i c u l a t i o n s . . . o r  a l one ,  and then murmuring to h i m s e l f  and ponde r ing  over  m a t h e m a t i c a l  p rob-  
lems; o r . . . c a r r y i n g  ou t  long numer ica l  c a l c u l a t i o n s "  i n  h i s  head .5  

Having r e c e i v e d  h e r  degree ,  i n  1907-8 Emmy worked w i t h o u t  any formal  appo in tmen t  o r  pay  
a t  the Mathemat ica l  I n s t i t u t e  in  Z r l angen ,  p a r t l y  h e l p i n g  he r  f a t h e r  a n d  p a r t l y  on h e r  own 
r e sea r ch .  S lowly ,  r e c o g n i t i o n  began to  come h e r  way. In  1908 she was e l e c t e d  to  membership i n  
the  C i r c o l o  matemat ieo  o f  Palermo,  I t a l y .  I n  the  f o l l o w i n g  y e a r  she was i n v i t e d  t o  j o i n  the  
German Mathemat ica l  Union and began to  l e c t u r e  p u b l i c l y ,  Her f i r s t  l e c t u r e  was a t  the  S a l z b u r g  
s e c t i o n  o f  the  Union in  1909; in  1913 she was i n v i t e d  to r ead  a paper  a t  the  Vienna b ranch .  
These l e c t u r e s  were i n t e r r u p t e d  by the  war i n  1914, bu t  resumed du r ing  the  Weimar p e r i o d  when 
she spoke i n  such d i v e r s e  c i t i e s  as Bad Nauhiem (1920),  Jena  (1921),  L e i p z i g  (1922) ,  Marburg 

a n  der  Lahn (1923),  I nnsb ruck  (1924),  Danzig (1925),  and Prague (1929). I n  1908 she a t t e n d e d  
her  f i r s t  I n t e r n a t i o n a l  Mathemat ica l  Congress  i n  Rome, I t a l y ,  w i th  he r  f a t h e r .  Then,  an 4 
unknown young m a t h e m a t i c i a n ,  she must have p l a y e d  an inconsp icuous  r o l e  d u r i n g  the  p r o c e e d i n g s ,  
l i s t e n i n g  to  he r  e l d e r s j  and p robab ly  t o u r i n g  the  Roman r u i n s ,  Baedecker  i n  hand,  b e f o r e  
r e t u r n i n g  home to  E r l angen .  

In  1913, wh i l e  c o n t i n u i n g  he r  r e s e a r c h  and p u b l i s h i n g  i t s  r e s u l t s ,  she began to  s u b s t i -  
t u t e  fo r  he r  f a t h e r  a t  the  U n i v e r s i t y  o f  E r l a n g e n .  Max Noe the r ,  who had s u f f e r e d  p o l i o  as 
a c h i l d ,  was f e e l i n g  the  e f f e c t s  o f  age. Two y e a r s  l a t e r ,  David H i t b e r t  and F e l i x  K le in  seem 
to have i n v i t e d  he r  to  go to  C o t t i n g e n .  By then  Emmy had p u b l i s h e d  some h a l f - d o z e n  pape r s  and 
had an impre s s ive  knowledge o f  c e r t a i n  a s p e c t s  o f  mathemat ics  which H i l b e r t  'and K l e i n  f e l t  
would complement t h e i r  own work on r e l a t i v i t y  t h e o r y .  Emmy accep ted  the  i n v i t a t i o n  and moved co ~ 
G~t t ingen ,  where she remained u n t i l  f o r ced  o u t  by the Nazis i n  1933. Bu t ,  w h i l e  i n  1915 ~ ~ 
C~t t ingen  had a more l i b e r a l  p o l i c t y  towards  women s t u d e n t s ,  i t  was n o t  r e a d y  to  admit  women '~_-i~ 
to the faculty. The mathematicians wanted some sort of appointment for Emmy Noether .to reg- " ! 
ularize her posltlom at the University. At the very least they wanted the Habilication for ~ 

~.!:, he r ,  bu t  the  e n t i r e  " P h i l o s o p h i c a l  F a c u l t y , "  which i n c l u d e d  p h i l o s o p h e r s ,  p h i l o l o g i s t s  and 
h i s t o r i a n s  as we l l  as n a t u r a l  s c i e n t i s t s  and m a t h e m a t i c i a n s ,  had t o : v o t e  on the  a c c e p t a n c e  o f  
the h a b i l i t a t i o n  t h e s i s .  P a r t i c u l a r  o p p o s i t i o n  came from the  non-mhthema t i ca l  members o f  t h e  
F acu l t y .  

• "They argued formally: 'How can it be allowed that a woman become a Prlvatdozent? 
,.:' Having become a Prlvatdozent, she can then become a professor and a member of the University 
:, Senate. "Is it petmltted chat a woman enter the Senate?' They argued informally: 'What 
~ • w i l l  our  s o l d i e r s  Chink when t h e y  r e t u r n  to  the  U n i v e r s i t y  and f i n d  t h a t  t h e y  are  e x p e c t e d  
~i .. ~' to learn at the feet of a woman?|'. • . Hilbert answered their formal argurment...wlth... 
~'~: d i r e c t n e s s :  *Centlemen, I do no t  see cha t  the  sex o f  the  c a n d i d a t e  i s  an argument  a g a i n s t  
~ her  admiss ion  as a P r i v a t d o z e n t .  A f t e r  a l l ,  t he  Sena te  i s  no t  s ba thhouse .  

! 

~/~ ~, "When, i n  s p i t e  o f  t h i s  r e j o i n d e r ,  he s t i l l  cou ld  no t  o b t a i n  he r  h a b i l i t a t i o n ,  he 
~ '  solved the  problem o f  keep ing  h e r  a t  ~ t t i n g e n  i n  h i s  own way. Lec tu r e s6wou ld  be announced 
" ~  ~ under the name o f  P r o f e s s o r  H i l b e r t ,  bu t  d e l i v e r e d  by F r l u l e i n  N o e t h e r . "  

November 1918 saw the  end o f  bo th  t he  war and the  monarchy i n  Germany. While 
the  war h a d  been l o s t ,  hope i n  the  f u t u r e  o f  a more democra t i c  Germany p a r a l l e l e d  the  d i s o r d e r s  

: and revoluctous  tha t  marked the  immediate  p o s t - w a r  y e a r s .  On Janua ry  19, 1919 i n  t h e  e l e c t i o n s  
s fo r  the  N a t i o n a l  Assembly o f  t h e  new Germany, c i t i z e n s  o f  bo th  sexes  o v e r  t h e  age o f  twen ty  

were e n t i t l e d  to  v o t e ,  and t h i s  p r o v i s i o n  was w r i t t e n  i n t o  the  Weimar C o n s t i t u t i o n  which ~ ~- 
~.~ ~i was adopted on August  11, 1919. While t h e r e  i s  no r eco rd  i n d i c a t i n g  that  Emmy p a r t i c i p a t e d  ~-? 

~ '  a c t i v e l y  i n  the  p o l i t i c a l  changes t h a t  were a l t e r i n g  the  physiognomy o f  Germany, she was i n -  ~ .  
m ~..~:: tmasely i n t e r e s t e d  i n  t h e  p o l i t i c a l  and s o c i a l  i s s u e s  o f  the  day.  A woman in  h e r  l a t e  t h i r t i e s  ~;. 

[ i  ~Y~ .~  by. now.. whose s c h o l a r l y  r e p u t a t i o n  was growing,  she s t i l l  had no secure  p o s i t i o n  in. t h e  r 
~"i: {' academic wor ld .  P o l i t i c a l l y ,  she had g r e a t  hopes  f o r  the  f u t u r e  o f  t he  new C e m a n  r e p u b l i c  

[~  ~-~' " and she was a conv inced  p a c i f i s t .  ' _ ~ , . .  
~'°~ ~' The changes i n  t he  p o l i t i c a l  s t r u c t u r e  o f  Germany r e p r e s e n t e d  by t h e  Weimar Repub l i c  axu 
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not really change the conservative outlook of the "Mandarins" of academia. 7 But they were 
forced to make some few concessions, and Emmy Noether was finally allowed to take her Habilita- 
tlon on June 4, 1919. Now she could lecture openly under her own name. However, it should 
be pointed out, that the tltle Prlvatdozen t, which she was able to use after her Habilitatlon, 
was s purely honorific one, carrying no pay with it. Three years later, she was appointed 
"ausserordentlicher professor", again a largely honorific title without renumeration, since 
she was not~ as we would say in the United States, on the tenure track. The early twenties 
were years of extraordinary inflation for Germany. Whatever private means Emmy may have 
possessed which had enabled her to sustain herself were decimated by the inflation, so in the 
spring of 1923, she was given a Lehrauftrag, or Lectureship, for algebra, to which was attached 
a stipend, Finally, she could teach offlclally, give examlnatlon.~ direct dissertations, and 
be paid, even if very little. The first student to complete a doctorateunder her direction 
was a woman, C r e t e  Hermann, who f i n i s h e d  i n  F e b r u a r y ,  1925. 

Many o f  h e r  younger  c o l l e a g u e s ,  i n c l u d i n g  Hermann Weyl, who became a pe rmanen t  member o f  
the  G o t t i n g e n  f a c u l t y  i n  1930, r e c o E n i z e d  Emmy~s o u t s t a n d i n g  a b i l i t i e s  and t r i e d  to  g e t  a b e t t e r  
p o s i t i o n  from the  M i n i s t r y  f o r  h e r ,  w i t h o u t  s u c c e s s .  Weyl a l s o  f a i l e d  to  ge t  h e r  e l e c t e d  t o  
membership in  t h e  C ~ t t i n g e n  S o c i e t y  o f  S c i e n c e .  T r a d i t i o n a l  h o s t i l i t y  ~nd p r e j u d i c e  towards  
women o v e r b a l a n c e d  h e r  s c i e n t i f i c  c o n t r i b u t i o n s  and growing r e p u t a t i o n .  But Emmy N o e t h e r ,  so 
l ong  as she c ou l d  c o n t i n u e  h e r  work and d i s s e m i n a t e  h e r  i d e a s  among w i l l i n g  s t u d e n t s ,  d id  n o t  
seem e m b i t t e r e d  by t he  shabby t r e a t m e n t  o f f i c a l d o m  gave h e r .  She was, a c c o r d i n g  t o  Weyl 
and o t h e r  m a t h e m a t i c i a n s ,  the  s t r o n g e s t  c e n t e r  o f  m a t h e m a t i c a l  a c t i v i t y  i n  G ~ t t i n g e n  from 1930 
t o  1933, b o t h  b e c a u s e  o f  h e r  r e s e a r c h  and b e c a u s e  o f  h e r  i n f l u e n c e  upon a wide c i r c l e  o f  s t u d e n t s  

Among them were two m a t h e m a t i c i a n s  who ceme t o  ~ t t i n g e n  no t  as a s p i r i n g  Ph.D. c a n d i d a t e s ,  
bu t  as a l r e a d y  r e c o g n i z e d  young s c h o l a r s .  One was the  Dutch m a t h e m a t i c i a n  van d e r  Waerden and 
t he  o t h e r  was t h e  Russ i an  A l e x a n d r o f f ,  who had been  p r o f e s s o r  a t  the  U n i v e r s i t y  o f  Moscow s i n c e  
1926 and came to  G ~ t t i n g e n  as a g u e s t  p r o f e s s o r .  Both became members o f  the  group known as t h e  
" N o e t h e r  boys"who J o i n e d  Emmy i n  l ong  walks  d u r i n g  which the  o n l y  t o p i c  o f  c o n v e r s a t i o n  was 
m a t h e m a t i c s .  Many y e a r s  l a t e r ,  a f t e r  t he  r a v a g e s  o f  Nazism and the  Second World War had p a s s e d  
o v e r  Germany, van t ier Waerden s i n g l e d  o u t  the  y e a r s  from 1920 t o  1934 as the  p e r i o d  d u r i n g  which  " 
Emmy N o e t h e r ,  Emil A r t i n ,  and A l exande r  Os t rowsk i  had g i v e n  a l g e b r a  a new t u r n .  ' • 

Emmy's friendship with the Russian mathematician Alexandroff endured during these years. 
Her work became known and gained recognition in Russia, and during the academic year 1928-29, 
she was i n v i t e d  t o  Moscow where she gave a c o u r s e  in  a b s t r a c t  a l g e b r a  a t  t he  U n i v e r s i t y  and 
c o n d u c t e d  a s emina r  i n  a l g e b r a i c  geomet ry  a t  t he  Communis£ Academy. 

I n t e r n a t i o n a l  r e c o g n i t i o n  came a l s o  to  Emmy. At the  I n t e r n a t i O n a l  M a t h e m a t i c a l  C o n g r e s s ,  
h e l d  a t  Bo logna ,  I t a l y ,  i n  1928, she d e l i v e r e d  a major  p a p e r  a t  one o f  t he  s e c t i o n  m e e t i n g s .  I n  
1932, a t  t h e  I n t e r n a t i o n a l  Ma thema t i ca l  Congress  i n  Z u r i c h ,  she a d d r e s s e d  a p l e n a r y  s e s s i o n .  

The r i s e  o f  Nazism t o  power in  J a n u a r y  1933 s h a t t e r e d  the  l i f e  and work o f  many German 
s c h o l a r s  i n  u n i v e r s i t i e s  t h r o u g h o u t  Germany. ~ t t i n g e n  was no e x c e p t i o n .  N a t i o n a l  S o c i a l i s m  
had been  g a i n i n g  s u p p o r t  among s t u d e n t s .  The p r e d o m i n a n t l y  c o n s e r v a t i v e  f a c u l t y  members, t hough  
hav ing  r e s e r v a t i o n s  abou t  some o f  the  ex t r eme  a s p e c t s  o f  N a t i o n a l  S o c i a l i s m ,  were  n o t  a v e r s e  t o  
i t s  coming to  power.  By and l a r g e ,  academia  had o n l y  t o l e r a t e d  the  Weimar R e p u b l i c ;  many o f  i t s  
members t h o u g h t  o f  t hemse l ve s  a s  a p o l i t i c a l  i n t e l l e c t u a l s  and f e l t  t h a t  t h e y  cou ld  a c c e p t  t h e  
changes  t h a t  Nazism seemed t o  o f f e r  f o r  t he  b e n e f i t  o f  t he  f a t h e r l a n d .  

By a s e r i e s  o f  a n t i - S e m e t i c  laws e n a c t e d  s h o r t l y  a f t e r  t h e y  c , , , e  t o  power ,  t h e  Naz is  
sough t  t o  purge  t h e  c i v i l  s e r v i c e  o f  Jews and p e r s o n s  o f  p a r t i a l l y  Jewish  a n c e s t r y .  9 The 
impact of these laws was Immediately felt in the Mathematical Institute of ~ttingen, by then the 
f o r e m o s t  c e n t e r  f o r  m a t h e m a t i c a l  s t u d i e s  i n  Cermany. The D i r e c t o r  o f  t he  ~ n s t i t u t e ,  R i c h a r d  
C o u r a n t ,  Emmy N o e t h e r ,  and Max Born,  t he  t h e o r e t i c a l  p h y s i c i s t  and l a t e r  Nobel p r i z e  l a u r e a t e ,  
were  d i s m i s s e d ,  

F o r b i d d e n  t o  l e c t u r e  a t  t he  U n i v e r s i t y ,  Emmy N o e t h e r  c o n t i n u t e d  t o  r e c e i v e  some o f  h e r  
s t u d e n t s ,  e a g e r  to  c o n t i n u e  t h e i r  work u n d e r  h e r ,  i n  h e r  home; one o f  t h a n  r e p e a t e d l y  t u r n e d  up 
i n  a Nazi  un i fo rm.  The s,-mner o f  1933 was a d i f f i c u l t  and t r o u b l e d  one ,  b u t  she  seamed 
n e v e r  t o  l o s e  h e r  s e r e n i t y .  Weyl r e c a l l e d  t h a t  " h e r  c o u r a g e ,  h e r  f r a n k n e s s ,  h e r  u n c o n n e r n  a b o u t  
h e r  own f a t e ,  h e r  c o n c i l i a t o r y  s p i r i t ,  we re ,  i n  t he  m i d s t  o f  a l l  t h e  h a t r e d  and meanes s s ,  d e s p a i r  
and s o r r o w . . . a  mora l  s o l a c e .  ' '10 

A l e x a n d r o f f  i n i t i a t e d  t a l k s  w i t h  t h e  Peop le*s  Commissa r i a t  foe  E d u c a t i o n  i n  R u s s i a  a b o u t  
a p p o i n t i n g  h e r  t o  a c h a i r  a t  t he  U n i v e r s i t y  o f  Moscow. Bu t ,  as he  r e p o r t e d  a f t e r  h e r  d e a t h ,  
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i t  was slow i n  making a d e c i s i o n .  Emmy, dep r ived  o f  h e r  modest  s t i p e n d ,  unab l e  to  p a r t i c i p a t e  
o f f i c i a l l y  i n  the  academic l i f e  o f  G o t t i n g e n ,  cou ld  no t  w a i t  f o r  t he  Russ i an  P e o p l e ' s  Com- 
m i s s a r i a t  f o r  E d u c a t i o n  to m a ~  up i t s  mind and she accep ted  the  o f f e r  o f  a one y e a r ' s  g u e s t  
p r o f e s s o r s h i p  fram BrynMawr 

At the  end o f  October  1933 Emmy Noether  l e f t  Germany f o r  h e r  yea r  a t  t h i s  unknown American 
g i r l s '  c o l l e g e ,  in  a s t r a n g e  c o u n t r y ,  whose customs were u n f a m i l i a r  co h e r .  But w i t h  h e r  u s u a l  
buoyancy she a d j u s t e d  to  h e r  new s u r r o u n d i n g s .  She was p l e a s e d  to  l e a r n  t h a t  Byrn Mawr had 
o f f e r e d  a g r a d u a t e  f e l l o w s h i p  i n  h e r  name f o r  the  academic y e a r  1933-4 to  a q u a l i f i e d  s t u d e n t .  
Her seminar  drew few s t u d e n t s ,  bu t  i n  February  1934 she s t a r t e d  to give  weekly  l e c t u r e s  a t  t he  
I n s t i t u t e  f o r  Advanced Study a t  P r i n c e t o n .  At Bryn Mawr she s l o w l y  began to  f o r m s  group a round  
h e r ,  t h i s  t ime t h e y  were the  "Noether  g i r l s "  r a t h e r  t h a n  the  "Noether  boys " o f  G o t t i n g e n .  
Unwi l l i ng  to  g ive  up h e r  love  o f  wa lk ing  and t a l k i n g  m a t h e m a t i c s ,  she would Cake h e r  American 
s t u d e n t s  f o r  h i k e s  on S a t u r d a y  a f t e r n o n n s .  Of t en  she would become so absorbed  in  he r  d i s c u s s i o n  
o f  some f i n e  m a t h e m a t i c a l  p o i n t  cha t  she would f o r g e t  about  t r a f f i c .  One o f  h e r  American 
co l l e agues  a t  Bryn Mawr, Grace Shover  Quinn , remembered h e r  as " s i n c e r e ,  s t r a i g h t f o r w a r d ,  k i n d l y ,  
t h o u g h t f u l ,  and c o n s i d e r a t e .  ' '12 

In  t he  summer o f  1934 she r e t u r n e d  to  Germany to see  h e r  b r o t h e r  F r i t z  and h i s  f a m i l y .  He 
too had l o s t  h i s  p o s i t i o n  a t  the Techn i sche  Hochechule  i n  B r e s l a u  and had accep t ed  a p r o f e s s o r -  
ship  a t  the  U n i v e r s i t y  o f  Tomsk in  S i b e r i a  t o  where he was moving wi th  w i f e  and two sons .  Th i s  
was the  l a s t  t ime t h a t  F r i t z  and h i s  f a m i l y  were to  see  Emmy. She a l so  r e t u r n e d  to  he r  b e l o v e d  
~ t t i n g e n ,  v i s i t e d  o t h e r  f r i e n d s  in  Germany, and then  went back to Bryn Mawr. During he r  
second y e a r  t h e r e  she a c q u i r e d  a few more g r a d u a t e  s t u d e n t s  and h e r  f i r s t  Ph.D. c a n d i d a t e ,  
Ruth H a u f f e r ,  f i n i s h e d  h e r  d i s s e r t a t i o n  under  Emmy's d i r e c t i o n .  In  the s p r i n g  o f  1935 she 
en te red  Bryn Mawr h o s p i t a l  to  be o p e r a t e d  on f o r  the  removal o f  a tumor; she seemed to  be 
r ecove r ing  w e l l ,  when she d i e d  sudden ly  on A p r i l  1 4 a t  t he  age o f  f i f t y - t h r e e .  ~Thus ended the  
l i f e  and c a r e e r  o f  t h i s  r emarab le  woman, whose dea th  was mourned by her  f r i e n d s  and c o l l e a g u e s  
not  on ly  as a l o s s  to  the  work o f  mathemat ics  , bu t  a l s o  on a deep,  p e r s o n a l  l e v e l .  

Her q u a l i t i e s  as a human b e i n g  l e f t  a l a s t i n g  i m p r e s s i o n  on those who had known he r .  Weyl 
s a i d  t h a t  she was "warm l i k e  a l o a f  o f  b r ead .  There i r r a d i a t e d  from he r  a b road ,  c o m f o r t i n g ,  
v i t a l  warmth. ' '13 While she d id  n o t  have any o f  the  outward  a t t r i b u t e s  u s u a l l y  a s s o c i a t e d  w i t h  
f e m i n i n i t y ,  f o r  she has  been v a r i o u s l y  d e s c r i b e d  as hav ing  "a  loud d i s a g r e e a b l e  v o i c e , "  as 
looking  l i k e  "an e n e r g e t i c  and ve ry  n e a r s i g h t e d  washerwoman," i n  "baggy c l o t h e s .  ' '14 A l e x a n d r o f f  
remembered t h a t  " she  loved  peop le ,  s c i e n c e ,  l i f e ,  w i th  a l l  the  warmth, a l l  the  c h e e r f u l n e s s ,  a l l  
the u n s e l f i s h n e s s ,  and a l l  the  t e n d e r n e s s  o f  which a deep ly  s e n s i t i v e - -  and femin ine  - -  sou l  i s  
capable .  ' '15 
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Emmy Noether' s Cont.ributions to Mathematics 
by Martha K. Smith 

# 

(Martha K. Smith t e aches  a t  the  U n i v e r s i t y  o f  Texas ,  A u s t i n .  Her g r adua t e  work was a t  the 
U n i v e r s i t y  o f  Chicago,  and she i s  a wel l -known r i n g  t h e o r i s t . )  

Emmy Noether  proved many deep and b e a u t i f u l  theroems i n  r i n g  t h e o r y ,  some o f  which w i l l  
be d e s c r i b e d  l a t e r .  However, even a comple te  d e s c r i p t i o n  o f  a l l  N o e t h e r ' s  p u b l i s h e d  work 
would n o t  a c c u r a t e l y  p o r t r a y  he r  c o n t r i b u t i o n  to ma thema t i c s ,  f o r  her  i n f l u e n c e  on o t h e r  ma th -  
e m a t i c i a n s  was g r e a t .  F i r s t ,  she i s  r e c o g n i z e d  as b e g i n n i n g  a new s t y l e  o f  t h i n k i n g  in  
a l g e b r a .  A l e x a n d r o f f  in  h i s  memorial  add re s s  on the  o c c a s i o n  o f  Emmy N o e t h e r ' s  d e a t h  d e s c r i b e d  
it in this manner: 

"She taught us to think in simple, and thus  g e n e r a l ,  t e rms . . . homomorph ic  
image, the group or ring with operators, the ideal.. . and not in com- 
plicated algebraic calculations; and she therefore opened a path to the 
discovery of algebraic re~alarities where before these.regularities 
had been obscured by complicated specific conditions. " 

In addition, Emmy Noether was quick to offer ideas, often very fruitful ones, to her 
colleagues. Her influence has been acknowledged in, for example, Van der Waerden's Modern 
Algebra, Deuring's Algebren, Hasse's papers on the relation between class field theory and 
algebras, Pontriagln's work on topologlcal groups, Kolmogoroff's work in combinatorial 
topology, Hopf's generalization of the Euler-Poincar~ formula, Weyl's book on group theory 
and quantum mechanics, Alexandroff's theory of the continuous decomposition of topological 
spaces, and Kurosch's work on groups. Noether first proposed the modern definition of homology 
(or Bettl) groups as the group of cycles modulo cocycles. Her pupils, the "Noether boys," 
including Drull, Loether, Denting, (as already mentioned), Fitting, Witt and Levltzkl, of 
course came under her influence. 

Emmy Noether's thesis and early work were quite different from the later work for which 
she is most well known. Her thesis was in the formal style of her advisor, Paul Gordon. It 
Contains large quantities of formldable calculations, including one tabulation of 331 forms for 
a certain ternary quartlc. 

After Gordon's retirement, Noether came under the influence of another Erlangen mathe- 
matician, Ernst Fischer. His interests were Invarlant theory and elimination theory, in the 
style of Hilbert. During this period Noether showed in (I) the existence of a finite rational 
b a s i s  f o r  f i e l d s  o f  r a t i o n a l  f u n c t i o n s ;  t h a t  I s ,  i f  K i s  a f i e l d  o f  r a t i o n a l  f u n c t i o n s  i n  a 
f i n i t e  number o f  i n d e t e r m i n a t e s  ove r  t h e  f i e l d  F, t hen  t h e r e  e x i s t s  a f i n i t e  subse t  S o f  K 
such t h a t  e v e r y  e~ement o f  K i s  a r a t i o n a l  f u n c t i o n  (over  F) i n  the e l emen t s  o f  S. I n  a 
s u b s e q u e n t  pape r  (2 ) ,  s h e  a p p l i e d  t h e  same methods to  s t u d y  t h e  q u e s t i o n  o f  t h e  e x i s t e n c e  o f  
p o l y n o m i a l s  w i t h  g i v e n  g a l o i s  group.  I f  the  group G i s  embedded in  a symmet r ic  group o f  d e g r e e  
n ,  then  G act-s on t h e  f i e l d  L = F(x 1, . . . . .  ,Xn),  where X l , . . .  ,x n are i n d e t e r m i n a t e s ,  by p e r m u t i n g  

L 



- 7 - 

. "l 

the  x i ' s .  Le t  K=L G, the  f i e l d  o f  L u n d e r  t h i s  a c t i o n .  Noe the r  used  H i l b e r t ' s  I r r e d u c i b i l i t y  
Theorem t o  show t h a t  i f  K i s  p u r e l y  t r a n s c e n d e n t a l  o v e r  F, then  G can be r e a l i z e d  as a g a l o i s  
group o v e r  F. Whether o r  no t  K s a t i s f i e s  t h i s  c o n d i t i o n  f o r  a r b i t r a r y  G remained open u n t i l  
1969, when Swan ( Inva r i anC  R a t i o n a l  F u n c t i o n s  and a Problem o f  S t e e n r o d ,  I n v e n t .  Math . ,  7 ( 1 9 6 9 ) ,  
148-158) p r o v i d e d  a coun t e r example  o f  o r d e r  47,  113, 233. 
• When Fmmy N o e t h e r  went to  ~ t t i n g e n  in  1916, he r  knowledge o f  i n v a r i a n t  t h e o r y  was w e l -  
comed by  H i l h e r t  and K l e i n ,  who were a t  t h a t  t ime i n t e r e s t e d  in  g e n e r a l  r e l a t i v i t y  t h e o r y .  The 
r e s u l t  was two p a p e r s  on d i f f e r e n t i a l  £ n v a r i a n t s  ( 3 , 4 ) .  I n  the  f i r s t ,  she  r educed  the  q u e s t i o n  
o f  f i n d i n g  d i f f e r a n t i a l  i n v a r i a n t s  f o r  an e x p r e s s i o n  f ( x l , . . . x n , d X l , . . . d x  n) ( i . e . ,  o f  f i n d i n g  
a l l  a n a l y t i c  f u n c t i o n s  i n  £, X l , . . . x  n and t h e i r  d e r i v a t i v e s  which are  i n v a r i a n c  under  t r a n s -  
fo rma t ions  o f  a c e r t a i n  t y p e )  to  a q u e s t i o n  o f  a l g e b r a i c  i n v a r i a n t s .  I n  t h e  second ,  N oe the r  
gave n e c e s s a r y  and s u f f i c i e n t  c o n d i t i o n s  f o r  c e r t a i n  i n t e g r a l s  to  be  i n v a r i a n t  under  t he  
a c t i o n  o f  a L i e  group.  These p a p e r s  a r e  s t i l l  w i d e l y  quoted  today .  

The c o n c e p t u a l ,  a x i o m a t i c  s t y l e  f o r  which Noecher  i s  b e s t  k n o w n f i r s t  appea red  in  1920, 
in  a J o i n t  p a p e r  w i th  W. S c h n e i d l e r  ( 5 ) .  I n  i t ,  q u e s t i o n s  c o n c e r n i n g  d i f f e r e n t i a l  o p e r a t o r s  a r e  
d e a l t  w i t h  by  examining t he  r i n g  o f  d i f f e r e n t i a l  o p e r a t o r s ,  r a t h e r  than  by  m a n i p u l a t i n g  formal  
e x p r e s s i o n s .  

I n  1921, Enny N o t c h e r  p u b l i s h e d  " I d e a l t h e o r i e  i n  R i n g b e r e i c h e n , "  which I r v i n g  Kap lansky  
d e s c r i b e s  in  h i s  book Commutative Rings as a " r e v o l u t i o n a r y  p a p e r . "  The " r e v o l u t i o n "  i n v o l v e d  
no t  on ly  t he  development o£ a g e n e r a l  t h e o r y  o f  i d e a l s ,  b u t  a l s o  the  r e c o g n i t i o n  o f  the  impor-  
t ance  o f  cha in  c o n d i t i o n s  in  a l g e b r a .  I t  i s  b e c a u s e  o f  t h i s  pape r  t h a t  r i n g s  wi th  t he  a s c e n d i n g  
cha in  c o n d i t i o n  on I d e a l s  a r e  now c a l l e d  N o e t h e r i a n 4 r l n g s .  Chain c o n d i t i o n s  had appeared  p r e -  
v i o u s l y  in  the  l i t e r a t u r e ,  i n  p a r t l c u l a r  i n  works o f  Dedekind and o f  L a s k e r ,  bu t  No tche r  u s e d  
them to  g4ve an ax ioma t i c  I d e a l  t h e o r y  u n i f y i n g  and s t r e n g t h e n i n g  the r e s u l t s  f o r  s p e c i f i c  
r i n g s  o b t a i n e d  by t h e s e  and o t h e r  a u t h o r s .  Her r e s u l t s  g e n e r a l i z e d  the  fundamenta l  theorem 
o f  a r i t h m e t i c  t o  the  c l a s s  o f  commutat ive  r i n g s  w l th  a s c e n d i n g  cha in  c o n d l t i ~ n  by sho~rfng t h a t  
i n  such a r i n g ,  e v e r y  i d e a l  may be e x p r e s s e d  as the  i n t e r s e c t i o n  (wi th  a p p r o p r i a t e  u n i q u e n e s s  
p r o p e r t i e s )  o f  I d e a l s  o f  a p a t t l c u l a r l y  n i c e  ( e . g .  i r r e d u c i b l e  o r  p r imary)  t y p e .  This  pape r  
was fo l l owed  by  a number o f  p a p e r s  ( 7 , 8 , 9 )  answer ing  r e l a t e d  q u e s t i o n s  i n  i d e a l  t h e o r y .  

In  t he  l a t e  ' 2 0 ' s ,  Noe the r  began e x t e n d i n g  he r  t e c h n i q u e  to  non-commuta t ive  r i n g s .  I n  
"dypercomplexe  Crossen  und D e r s t e l l u n g s t h e o r i e "  ( 1 0 ) ,  she aga in  i n t r o d u c e d  a now c l a s s l c a l  p o i n t  
o f  view. In  t h i s  p a p e r ,  Noe the r  emphasized the  e q u i v a l e n c e  o f  modules and r e p r e s e n t a t i o n s .  She 
t h e r e b y  t i e d  t o g e t h e r  ex i s t ing  r e s u l t s  on £ i n i t e - d i m e n s i o d a l  a l g e b r a ~  and t h e i r  r e p r e s e n t a t i o n s  
and added to  them to  form a u n i f i e d ,  c o n c e p t u a l  t h e o r y  o f  r i n g s  wi th  mlnimum c o n d i t i o n s .  The 
i deas  i n t r o d u c e d  h e r e  can now be found i n  a lmos t  any g r a d u a t e  s t u d e n t  t e x t b o o k .  

Dur ing  the  t h i r t i e s ,  Noe the r  was v e r y  i n t e r e s t e d  in  number t h e o r y .  In  (11 ) ,  she s t u d i e d  
the  c o n n e c t i o n  be tween  the  e x i s t e n c e  o f  a normal b a s i s  and r a m i f l c a t l o n  o f  a f i e l d  e x t e n s i o n .  

*':: I f  K/k i s  a Ga lo i s  e x t e n s i o n  o f  a l g e b r a i c  number f i e l d s ,  l e t  O K and O k d e n o t e  the  r i n g s  o f  
i n t e g e r s  o f  K and k r e s p e c t i v e l y .  A normal b a s i s  f o r  K/k i s  a b a s i s  f o r  OKover O k c o n s i s t i n g  
o f  e lements  c o n j u g a t e  under  the  a c t i o n  ~ t h~  ~ - l o i s  group o f  K/k.  K/k i s  ~ r a m i f i e d  

e 
i f  f o r  each prima ~ o f O k ,  ~ O K = ~ , . . . ~ S  , where ~ 1 ' " "  ~g a r e p r i m e s  i n O K  and e i s  

~!~,i no t  r a m i f i e d ,  then  f o r  each r ~ £ i c a t i o n  pr ima ~ ( i . e .  such t h a t  e > l ) ,  t he  f i e l d  e x t e n s i o n  
. :~,.; o b t a i n e d  by Caking ~ - a d i c  c o m p l e t i o n s  has  a normal b a s i s .  This  imp l i e s  the  e x i s t e n c e  o f  a c e r -  
~ ; ~ "  Cain decompos i t i on  o£ the  d i s c r i m i n a n t  o f  the  e x t e n s i o n .  Only r e c e n t l y  (A. F r o l i c h ,  Module 
~ :~  Conductors  and Module R e s o l v e n t s ,  P roc .  Lond. MaCho. Soc,  32(1976)  279-321)  have t k e s e  r e s u l t s  

been improved upon.  
Much o f  Moocher ' s  i n t e r e s t  In  number t h e o r y  c e n t e r e d  on i t s  i n t e r a c t i o n  wi th  the  t h e o r y  

o f  non-coammtat ive  a l g e b r a s .  For exmnple,  number t h e o r y  was an impor t an t  J o i n t  p a p e r  wi th  
Brauer  and Hasse  (12) .  I t s  main theorem,  co~nonly  known as the  B r a u e r - H a s s e - N o e t h e r  Theorem, 
s t a t e s  t h a t  e v e r y  s imple  a l g e b r a  A which i s  f i n i t e - d i m e n s i o n a l  o v e r  i t s  c e n t e r  k ,  where k i s  an 
a l g e b r a i c  number f i e l d ,  i s  c y c l i c .  This  means t h a t  t h e r e  e x i s t s  a non -ze ro  e lement  u ~A such  
Chat some power u n i k ,  and a maximal s u b f i e l ~  K o f  A which i s  i n v a r i a n t  unde r  the  i n n e r  a u t o -  
morphtsm induced  b y  u ,  such t h a t  1,  u , . . . u  n" form a K - b a s i s  f o r  A. T h i s  theorem i s  i m p o r t a n t  
in  s t u d y i n g  t he  s t r u c t u r e  o f  f i n i t e - d i m e n s i o n a l  a l g e b r a s  and the  r e p r e s e n t a t i o n  t h e o r y  o f  
f i n i t e  g roups .  For  example ,  i t  i m p l i e s  t h a t  e v e r y  a b s o l u t e l y  i r r e d u c i b l e  r e p r e s e n t a t i o n  o f  a 
f i n i t e  group ( i . e . ,  one cha t  remains  i r r e d u c i b l e  on e x t e n d / ~ g  co a l a r g e r  f i e l d )  i n  c h a r a c -  

' t e r i s t i c  ze ro  i s  r e a l i z a b l e  i n  some cycloComic  f i e l d .  

¥ 
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Noether  a l s o  f e l t  ~ a t  n o n - c o n f u t a t i v e  methods were an impor t an t  t o o l  in  s t u d y i n g  commuta- 
t i v e  problems•  p a r t i c u l a r l y  those  o f  a l g e b r a i c  number t h e o r y .  In  her  add re s s  to the  1932 
I n t e r n a t i o n a l  Congress of H a t h e m a t i c i a n s  i n  Zur ich  (13) ,  she o u t l i n e d  a program fo r  f u r t h e r  
s t u d y  i n  f i e l d  t h e o r y ,  S e v e r a l  i m p o r t a n t  r e s u l t s  i n  f i e l d  t heo ry •  such as the  Hasse Norm 
P r i n c i p a l ,  H i l b e r t ' s  Theorem 90• and the  P r i n c i p a l  Genus Theorem, are theorems about  c y c l i c  
f i e l d  e x t e n s i o n s .  Noe ther  c la imed t h a t  t h e s e  theorems could  i n  f a c t  be seen  to  be s p e c i a l  c a s e s  
o f  theorems about  a r b i t r a r y  Galo is  e x t e n s i o n s •  and t h a t  t he se  more gene ra l  theorems had t h e i r  
p rope r  s e t t i n g  in  a non -comnu ta t i ve  c o n t e x t ,  namely the  t h e o r y  o f  c ro s sed  p r o d u c t s .  1£ K/k 
i s  a f i n i t e  Ga lo i s  e x t e n s i o n  w i t h  group G,. then  a c r o s s e d  produ, c.t o f  G and K i s  an a l g e b r a  
A over  k c o n t a i n i n g  K wi th  a E - b a s i s  ~ u_~ --~C] i n ~ - o n e  cor respondence  wi th  G• such t h a t  
u ~  = a~. cU~. ¢ f o r  some non-ze ro  e l e m e n t ~  a ~ , ~ m u s t  form a f a c t o r  s e t  ( i . e . ,  a 2 - c y c l e )  i n  

o r d e r  t h a t  A be a s s o c i a t i v e .  Crossed p r o d u c t s  a re  s imple  a l g e b r a s  wi th  c e n t e r  k.  The c y c l i c  
a l g e b r a s  ment ioned  e a r l i e r  a re  c ro s sed  p roduc t s  where K/k i s  c y c l i c .  

N o e t h e r ' s  program was to prove t h a t  t he  known r e s u l t s  on c y c l i c  e x t e n s i o n s  were e q u i v a l e n t  
to  s t a t e m e n t s  about  c r o s s e d  p roduc t s •  then  to  prove  t h e s e  s t a t m e n t s  w i t h o u t  the  r e s t r i c t i o n  o f  
c y c l i c i t y .  As an example o f  the  f e a s i b i l i t y  o f  t h i s  program• she gave the  Hasse Norm P r i n c i p a l .  
I f  K/k i s  a Ga lo i s  e x t e n s i o n ,  l e t  N ~ )  deno te  the  norms from K to  k o f ~ e K ,  i . e . ,  t he  p r o d u c t  
o f  the c o n j u g a t e s  o f  o~ under  the  a c t i o n  o f  G. The Hasse Norm p r i n c i p a l  s t a t e s  t h a t  i f  K/k i s  
a c y c l i c  e x t e n s i o n  o f  a l g e b r a i c  number f i e l d s •  then  an e lement  ~e k i s  a norm o f  some e l emen t  
in  K i £  and o n l y  i f  f o r  e v e r y  prime ~ o f  k• ~ i s  a norm o f  some element  i n  t he  ~ - ~ d i c  comple -  
t i o n  K~ o f  K. I f  A i s  a c y c l i c  a l g e b r a  c o r r e s p o n d i n g  to t he  c y c l i c  e x t e n s i o n  ~ / k  w i t h  G a I o i s  
group ( ~  o f  o r d e r  n and ~ .  i s  t he  e lement  o f  A c o r r e s p o n d i n g  to  u~ , t h e n  u n e k .  F u r t h e r m o r e ,  

A i s  s p l i t  ( i . e . ,  i somorphic  to  a f u l l  r i n g  o f  m a t i c e s  over  k) i f  and o n l y  i f  u n i s  a norm o f  
some e lement  o f  K. Thus t he  Hasse norm p r i n c i p a l  i s  e q u i v a l e n t  to  the s t a t e m e n t  t h a t  a c y c l i c  
a l g e b r a  s p l i t s  i f  and o n l y  i f  i t  s p l i t s  on p a s s i n g  to  e v e r y ~ - a d i c  comple t ion .  The g e n e r a l  
form o f  t he  Norm P r i n c i p a l  would then  be o b t a i n e d  by r e p l a c i n g  the  words " c y c l i c  a l g e b r a "  by 
" c r o s s e d  p r o d u c t  '• in  t h i s  s t a t e m e n t ,  This  g e n e r a l  form i s  indeed t r u e  fo r  a l g e b r a i c  number 
f i e l d s •  s i n c e  by the  Braue r -Hasse -Noe the r  Theroem, e v e ~  c r o s s e d  p roduc t  may a l s o  be r e p r e s e n t e d  

as a c y c l i c  a l g e b r a .  
Noether  fo l lowed  t h i s  program to  g ive  a g e n e r a l  form o f  the  P r i n c i p a l  Genus Tbeorer,1 (15) .  

For a c y c l i c  e x t e n s i o n  K/k o£ a l g e b r a i c  number f i e l d s  w i t h  group (~) ,  t h i s  theorem a s s e r t s  t h a t  
every  e lement  o f  a c e r t a i n  subgroup ( the  J ~ r i n c i p a l  genus'*; i t s  d e f i n i t i o n  i n  t h i s  ca se  i s  r a t h e r  
i nvo lved )  o f  the  i d e a l  c l a s s  group C o£ K ( f r a c t i o n a l  i d e a l s  modulo p r i n c i p a l  i d e a l s ;  a f r a c -  
t i o n a l  i d e a l  i s  j u s t  an O-submodule o f  K, whoere O i s  t h e  r i n g  o f  ~ t e g e r s  i n  K) i s  o f  t h e  form 
c ( c ~  -1 f o r  some c • C. (The resemblance  to H i l b e r t ' s  Theorem 90 is no t  c o i n c i d e n c e ;  N o e t h e r ' s  
g e n e r a l i z a t i o n  encompasses t h i s  a l s o . )  Gauss '  o r i g i n a l  P r i n c i p a l  Genus Theorem d e a l t  w i t h  t h e  
case  o f  degree  two ove r  the  r a t i o n a l s .  There•  i d e a l  c l a s s e s  c o r r e s p o n d  to  e q u i v a l e n c e  c l a s s e s  
o f  b i n a r y  q u a d r a t i c  forms under  i n t e g r a l  equ iva l ence  c l a s s e s  under  r a t i o n a l  e q u i v a l e n c e .  
S i m i l a r  i n t e r p r e t a t i o n s  in  terms o f  n - a r y  forms o f  degree  n e x i s t  in  the  ca se  o f  a c y c l i c  
e x t e n s i o n  o£ degree  n.  N o e t h e r ' s  r e f o r n m l a t i o n  and g e n e r a l i z a t i o n l e s s e n t i a l l y  r e p l a c e  t h e  i d e a l  
c l a s s  group by what i s  today  known as t he  f i r s t  cohomology group H (G,C),  where G i s  the  G a l o i s  
grou o f  t he  Ca lo la  e x t e n s i o n  K/k and C i s  the  i d e a l  c l a s s  group o f  K ( s t i l l  assumed t o  be an 
a l g e b r a i c  number f i e l d ) .  Now the p r i n c i p a l  genus i s  more e a s i l y  d e s c r i b e d .  I f  (~)is a I- 

• c~c~C:~ must be t r i v i a l ,  i . e . ,  c~.c~c~:must c o c y c l e  ( c r o s s e d  ~ r p h i s m )  then  i t s  boundary  - - ~ - " '  ~ " 
be a p r i n c i p a l  i d e a l •  s a y  ( a : , : ) .  The p r i n c i p a l  genus c o n s i s t s  o~ a l l  l - c o c y c l e s  ~ I  such  

G and K s l ~ t a  a t  eve ry  r~mi£1ed pr ime.  The g e n e r a ~ z e a  ~ p 
t h a t  e v e ~  1 - c o c y c l e  ~ t  i n  t he  p r i n c i p a l  genus  i s  a 1-coboundary;  i . e . ,  t h e r e  e x i s t s  b e C 

such t h a t  ~ = b (  b ~  ) ' ~  f o r  eve ry  ~ e  ~. 

One o f  h e r  l a s t  pape r s •  ' ~ i c h t k o u n u t a t i v e  A lgeb ra "  (14) ,  p robab ly  i l l u s t r a t e s  the  scope  
and s t y l e  o£ F~ay N o e t h e r ' s  work more t han  any o t h e r  s i n g l e  p u b l i c a t i o n .  I t  c o n s i s t s  o£ f o u r  
p a r t s ,  The f i r s t  s t u d i e s  c e n t r a l  s imple  . a l geb ra s •  In  i t  Noether  a d v o c a t e s ,  as she  so o f t e n  
d i d ,  a new p o i n t  o£ view.  And, as u s u a l •  h e r  p o i n t  o£ view has become the  s t a n d a r d  one .  P r e -  
v i o u s l y ,  c e n t r a l  s imple  algebr 'a~ were ma in ly  s t u d i e d  by s p l i t t i n g  them, i . e . ,  by  'embedding 
them i n  t h e  a l g e b r a  o f  m a t r i c e s  over  a f i e l d .  Noether  emphasized t h a t  a more n a t u r a l  r e p r e -  
s e n t a t i o n  i s  as  t h e  ful___~l r i n g  o f  m a t r i c e s  over  a d i v i s i o n  a l g e b r a .  (For  example ,  i t  i s  w e l l  
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known t h a t  t he  d i v i s i o n  a l g e b r a  H o f  q u a r t e r i o n s  i s  i somorph ic  to  a s u b a l g e b r a  o f  the  complex 
numbers C. Th~s i m p l i e s  t h a t  the  s imple  a l g e b r a  H 2 o f  a l l  2 x 2 m a t r i c e s  o v e r  H i s  i somorph ic  
to  a s u b a l g e b r a  o£  the  a l g e b r a  o f  4 x 4 m a t r i c e s  o v e r  C. This  second r e p r e s e n t a t i o n  i s  a p p e a l -  
ing ,  bu t  t he  o r i g i n a l  f o r m u l a t i o n  as H 2 i s  in  f a c t  more n a t u r a l  and u s e f u l , ) "  She a l s o  i n t r o d u c e d  
and e x p l o i t e d  t h e  c o n c e p t s  o f  doub le  ( o r  b i - )  module and r e c i p r o c a l  (or  o p p o s i t e )  r e p r e s e n t a t i o n  
in  the  deveopment  o£ t he  s t r u c t u r e  t h e o r y  o f  s imp le  and seml-sJ~nple a l g e b r a s .  The second  p o r t i o n  
o f  the  pape r  b e g i n s  a deve lopment  o f  a C a l o i s  t h e o r y  o f  s imple  a l g e b r a s .  The t h i r d  s e c t i o n  d e a l s  
wi th  s p l i t t i n g  f i e l d s  o f  a d i v i s i o n  r i n g  D, t h a t  i s ,  f i e l d s  K c o n t a i n i n g  ti.= c e n t e r  k o f  D such  
t h a t  f o r  some n ,  ~ k K ~ K n ,  the  r i n g  o f  a l l  n x n m a t r i c e s  o v e r  K. ~ o e t h e r  g i v e s  h e r e  a s u c c i n c t  
c h a r a c t e r i z a t i o n  o f  s p l i t t i n g  f i e l d s  and a new, n o n - c o m p u t a t i o n a l  p r o o f  o f  a theo rem o f  g~ the  
s t a t i n g  t h a t  a f i n i t e  d imens iona l  d i v i s i o n  a l g e b r a  a lways has  a s e p a r a b l e  s p l i t t i n g  f i e l d .  I n  
the  f i n a l  s e c t i o n  o f  t he  p a p e r ,  she  a p p l i e s  the  t e c h n i q u e s  o f  r e p r e s e n t a t i o n s  and t e n s o r  p r o d u c t s  
used in  t he  e a r l i e r  p o r t i o n  o f  t he  pape r  to  t h e  commutat ive  t h e o r y  in o r d e r  to  d e v e l o p  ~the G a l o i s  
theo ry  o f  f i e l d s  i n  a s u i t a b l e  f a s h i o n  to  app ly  to  s i d l e  a l g e b r a s .  T h i s  approach  a l s o  has  
the  advan tage  o f  b e i n g  independen t  o f  the  c h a r a c t e r i s t i c  o f  the  f i e l d .  
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Public_. a . t ions o f  .E.mmy Noe ther  C i t e d  

(For a covq)lete  l i s t  o f  N o e t h e r ' s  p u b l i c a t i o n s ,  see  the  r e f e r e n c e  by Van de r  Waerden b e l o w . )  

1. "K~rper and Systeme r a t i o n a l e r  Funk t ionen ,  Hath.  Annalen,  76(1915) ,  161-191.  

Gleichungen mi t  v o r g e s c h r i e b e n e r  Gruppe,  Hath.  A~nalen,  78(1917) ,  221-229.  

I n v a r i a n t e n  b e l i e b i g e r  D t f f e r e n t i a l a u s d ~ c k e ,  Nachr.  d. G e s e l l s c h .  d. W~ss. Gott ingen," 
(1918) , 37-44.  

I n v a r i a n t e  V a r i a t i o n s p r o b l e m e ,  Nachr.  d. G e s e l l s c h .  d. Wiss.  G ~ t t i n g e n ,  (1918) ,  235-257.  

with W, Schmeid le r ,  M odu ln  in  n i ch tkommuta t iven  B e r e i c h e n ,  f n s b e s o n d e r e  aus D i f f e r e n t i a l  - 
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I d e a l t h e o r i e  in  R i n g b e r e t c h e n  , Math. Annalen,  83(1921) ,  24-66.  

E l i m i n a t i o n s t h e o r i e  and a l l g e m e i n e  I d e a l t h e o r i e ,  J a h r e s b e r .  Deutsch .  Math. V e r e i n ,  3 3 ( 1 9 2 4 ) ,  
116-120. 

8 .  E l i m i n a t i o n s t h e o r i e  and a l l g e m e i n e  I d e a l t h e o r i e ,  Hath.  Annalen,  9 0 ( 1 9 2 3 ) ,  229-261.  

9. A b s t r a k t e r  Aufbau de r  I d e a l t h e o r i e  in  a l g e b r a i s c h e n  Zahl -  ode r  F u n k t i o n e n k ~ r p e r s ,  J o u r .  
i . d .  r e i n e  u. angew. Math . ,  15791927) ,  82-104.  

10, Hyperkomplexe Gr~ssen und D a r s t a l t u n g s t h e o r i e ,  Math. Z e i t . ,  30 (1929) ,  641-692 .  

I I .  Normalbas i s  b e i  Korpern ohne h'~here Verzweigung,  J o u r .  i . d .  ce ine  u.  angew. H a t h . ,  1 6 7 ( 1 9 3 2 ) ,  
147-152. 

12. v i t h  R. Brauer  and H. Hasse ,  Beweis e i n e s  H a u p t s a t z e s  in  de r  T h e o r i e  de r  A18ebren ,  J o u r .  
i . d .  r e i n e  u. angew. Math . ,  167(1932) ,  399-404.  

13. l lyperkomplexe Systeme in l h r e n  Bezie.hungen zur  kommutat lven Algebra  and Z a h l e n t h e o r l e ,  
Verhandl ,  i n t e r n  a t .  Hath .  Kongress  Z'~rlch 1 (1932) ,  189-194.  

14. N i c h t ~ t a t i v e  ktgebra, Hath. Ze i t . ,  37(1933), 514-541. 
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JOB REOI~ • --.~-. . 
The Job Register exists again this year. You send in self-addressed, stamped envelopes 

and we send you lists of Jobs as we receive them. If you send too few envelopes, we'll put a 
note in your last envelope reminding you of the fact. 

The fee for this service is $3, which may be applied towards your membership fee. If you 
wish to be in the Job Register, send a note and a bunch of self-addressed stamped envelopes %0 
our Wellesley Office. 

THIRD ANNUAL REP~ OF EMPLOYMENT OF ~MEN IN MATHEMATICS DEP~S 
by Judy Green, A~4 E~ployment Officer 

In the October 1976 Nnti~s of the American Mathematical Socie~ the first report of the" 
1976 AMS survey of faculty salaries appears. In this report the numbers of faculty at various 
ranks and types of institutions are given for the years 1975-1976 and 1976-1977. Since the 
number of women in each category is also given it is possible to compute the percentages of 
women in these categories. The results of these calculations appear below. They are not en- 
couraging since, with the exception of doctorate granting statistics departments, they once 
again do not show a~ appreciable increase (cf. AM Newsletter April 1975 and January 1976 for 
t he  f i r s t  two r e p o r t s ) .  

Another d i scourag ing  s t a t i s t i c  which can be found i n  the  AMS Survey i s  t h a t  a l though  t h e  
percen tage  o f  wemen ~ o n g  new P h . D . ' s  in  1976 was up to  11.1 ( i t  was IO.L~ in  1975 and 9.1% in  
19747 t h e  percen tage  of  w ~ e n  SmODg unempl~ed new Ph.D. ' s  was 15 and t h e  pe rcen tage  of  women 
song underemployed new Ph.D.'s was 37.5. 

Also in the October 1976 Notices is an article by Mary Gray and Alice Schafer entitled "Has 
Affirmative Action Affected the Composition of Doctorate Granting Mathematics Department Facul- 
ties in the U.S.A.? w which analyzes the data obtained in the 1974 and 1975 Annual AMS Surveys. 
I am including below a d i s p l a y  o f  data from t h i s  year' s survey in their f ~ ' m s t .  

For a l l  t h e s e  r e p o r t s  t h e  d o c t o r a t e  g ran t ing  i n s t i t u t i o n s  have been d iv ided  as f o l l o w s :  
I 
I I  

IV 
V 
VI 

t h e  27 most p r e ~ t g i o u s  mathematics d e p a r t w n t  i n  the  US 
the  38 nex t  be~t mathematics depar tments  i n  ,the US 
the  r e s t  o f  t he  ms"~z~mt~cs depsr~nents  i n  t he  US 
s ~ t t ~ i c s j  b t o s t e t t s t i c s  end b t o m e ~ i c  departments  i n  t h e  US 
d e p e r t n e n t s  i n  the  mathematical  s c i enees  i n  t h e  ~ no t  inc luded  above.  
Canadian departments in the mathematlcal sciences. 

I 

I 
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percentage of women 
on f a c u l t y  

1975-76 1976-77 

percentage of women 
on ~nured  faculty 

1975 -76 1976-77 

I 

4 

II 

without doctorate 60.0 75.0 
with doctorate 4.2 3.8 
total 4.5 4.1 

without doc tora te  32.5 28.1 
with doc tora te  4.2 3.8 
total 5.3 4.5 

i00.0 i00.0 
2.6 2.7 
2.7 2.8 

23.1 23.1 
3.i 3.i 
3.5 3.4 

III without doctorate 25.0 22.8 
with doctorate 5.3 5.4 
total 7.8 7.5 

22.4 21.7 
4.1 3.9 
6.6 6.1 

combine I ,  I I ,  1~I 
without doctora te  
with doctora te  
t o t a l  

IV without doc tora te  
with doctora te  
total 

26.6 24.2 
4.7 4.5 
6.3 5.9 

22.8 22.1 
3.4 3.3 
4.8 4.6 

25.0 27.3 
6.0 7.2 
7.3 8.1 

28.6 33.3 
3.9 • 4.6 
4.5 5.4 

without doctorate 16. i I0.7 
with doctorate 4.0 4.1 
total 4.7 4.4 

rI without doctora te  
with doctora te  
t o t a l  

18.5 16.9 
2.4 2.2 
4.0 3.5 

5.9 6.3 
2.5 2.7 
2.7 2.9 

15~7 17.4 
1..6 1.5 
3.0 3.0 

~sters  granting 
without doctora te  
with doctora te  
t o t a l  

kchalor granting 

24.2 25.4 
8.3 8.3 

12.7 12.7 

without doctorate 19.8 19.5 
with doctorate 9.3 9.6 
tot=l  13.3 13.2 

~our-year colleges and universities 
without doctorate 22.6 
with doctorate 6.1 
total 9.2 

19.8 20.9 
7.6 %7 

11.2 11.2 

15.5 15.3 
9.6 8.5 
12.0 11.1 

22.5 
6.2 
9.7 

18.4 18.8 
5.1 5.1 
7.6 7.5 

I M M M M M M M M M ~ M M M ~ M  ~ M W M M I M M M M  ~ M ~ M M ~ M ~ M M ~ M N  M 
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UDdata of Gray-Schafer a~t.lcle 

TWENTIETH ANNUAL AMS SURVEY (October 1976 Not ices )  
DOCTORATE GRANT]~IG MATHEMATICS E~PAR~hTS IN THE U.S.A. 

Number Departments Nwaber Res~ondin~ Percent ResDondin~ 

Group I 27 19 
Group II 38 30 
Group In _91 72 

156 121 

WCMER ON DOCTORATE CuRAh'fING ~TICS D E P ~  FACULTIES 

Group I 
Group II 
Group III 

70 
79 
79 

7s 

Total Percent Total Percent 
Facul ty  Women Women ~ Women 

943 .42 4.5 945 39 4.1 
1,123 59 5.3 1,126 51 4.5 
1,956 153 7.7 1,967 147 7.5 

4,o2"-"-~ 25"Z 6.3 4, o3---3 b'-9 5.9 

DOCTORATE HOLDING FACULT~ 

Total Percent 

941 36 3.8 
1,094 42 3.8 

.9/. 5.4 

3,765 J.71 4.5 

Total Percent 

Group I 938 39 4.2 
Group ~ 1,083 46 4.2 
Group zzz z.-m8 9z 5.3 

3,729 176 4.7 

WOMEN AMONG .DOCTORATE HOLDING ASSISTANT PRDFESSORS IN GROUPS I, II, III 

Group I 
Group I I  
Group I I I  

Total Number Total Number 
Assistant Percent Assistant Percent 

women Women ~ ~ Wamen 

170 16 9.4 166 17 10.2 
253 19 7.5 240 14 5.8 
/ ,~  ~ 8.2 ~R, 39 9.0 

9OO 7& 8.2 838 7O 8.4 

REPORT OF CO~f~ITTEE W, 1975-76 
by Mary W. Gray 

(The fo l lowing  r epo r t  on AAUP's Conni t tee  W, w r i t t e n  by i t s  cha i rpe r son ,  i s  r e p r i n t e d  :rom the  
summer, 1976 AAgP B u l l e t i n .  The cha r t s  which fo l low i t  were taken from the ' ~ e p o r t  on the 
Economic S t a t u s  o f  the  P r o f e s s i o n ,  1975-76" from the same AAUP B u l l e t i n  i s s u e ,  #62 pp. 195-284. 
The da ta  in these  t a b l e s  was provided by i n s t i t u t i o n s  p a r t i c i p a t i n g  in the Annual Survey o f  
Facu l ty  Compensation o f  the American A s s o c i a t i o n  o f  U n i v e r s i t y  P r o f e s s o r s .  We thank Sarah 
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for permission to reprint this materlal.) 

• t L% 

During t h e  y e a r s  i n  wh ich  I h a v e  s e r v e d  as  c h a i r p e r s o n  o f  C o m m i t t e e  W ( 1 9 7 4 - 7 6 ) ,  a c a d e m i c  
women have made some n o t a b l e  s t r i d e s  in  e l i m i n a t i n g  d i s c r i m i n a t o r y  p o l i c i e s ,  and v r a c t i c e s  o n c e  

p r e v a l e n t  in  h i g h e r  e d u c a t i o n a l  i n s t i t u t i o n s .  One o f  Committee W s g r e a t e s t  a c h i e v e m e n t s  can be 
viewed as the  a d o p t i o n  and adapt ion  by c o l l e g e s  and u n i v e r s i t i e s  o f  p o l i c i e s  d e v e l o p e d  and recom- 
mended by Committee W. For example,  many i n s t i t u t i o n s  have  formulated a n t i n e p o t i s m  r e g u l a t i o n s  
pat terned  a f t e r  the  A s s o c i a t i o n ' s  S ta tement  on F a t u i t y  Appo.in.tments and Family  Relat ionsh' ip.  or  
l eave  p o l i c i e s  r e f l e c t i n g  the  Statement  on Leaves  of Absence  for  C h i l d - b e a r i n g a  ' C h i l d - r e a r i n g .  and 
Family F~,ergenc les .  

Of substantial distinction in the recent past have been the Committee's efforts to seek eco- 
nomic parity and financial equity for academic women. In this regard, several projects should he 
noted. For the last two years, Committee W has worked vigorously to implement the Association's 
policy favoring the payment of equal periodic retirement benefits to men and women. This issue 
is addressed in greater detail later. We have also been particularly pleased with the coopera- 
tion and support of Co, mLittee Z on the Economic Status of the Profession which now regularly col- 
lects salary data by sex for the Annual Salary Survey. A third project, the preparation of a 
salary evaluation kit, is also being compiled with the joint cooperation and sponsorship of 
Ccamittee Z and Comdttee W and the financial support of the Exxon Education Foundation. 

As well as focusing on policy issues, we have attempted, by cooperating with Committee A, 
to be of assistance in resolving individual academic discrimination cases. We have found this to 
be our most difficult area of work and the one in which I am able to report the least progress. 
Discrimination cases usually involve allegations that an individual has been denied tenure, or 

• he,renewed, or dismissed because of the individual's sex. While Committee A's work normally 
focuses on the violation of Association policies in regard to tenure, dismissals, or nonrenewals, 
the evidentiary standards applied in sex discrimination eases and in Committee A cases are not 
sufficiently similar to permit an easy crossapplication. For example, in a sex discrimination 
case an individual will frequently establish arbitrary or discriminatory treatment by comparing 
the qualifications of the individual complainant to members of the opposite sex who were success- 

~ ful in achieving tenure or reappointment. In addition to establishing disparate treatment ~mong 
persons of similar qualifications, the individual will normally attempt to establish a pattern 
or practice of sex discrimination at an institution by compiling statistical evidence supporting 
a conclusion that women or men as a class have not been %reared similarly to members of the 

~ opposite sex. Just as is true of academic freedom and tenure cases, ~ academic discrimination 

Itgi i., 

cases require an expertise and sensibility developed through sustained involvement in the issues. 
Committee W has strengthened and enlarged its overall impact and influence by working with 

other committees of the Association, through local chapters and state conferences, and through 
• Cem@ress, executive and regulatory agencies. We have been only partially successful in re=~lar- 

ly reaching academic woman on the campuses, however, and I should hope that the isolation women 
frequently feel can be alleviated in the future. 

In 1976, I see academic women somewhat more likely to obtain a first appointment and less 
likely ~o be offered a clearly discriminatory salary. However, women remain clustered in the 
lower ranks and continue to endure discriminatory fringe benefits in many institutions. We are 
rarely given serious consideration for major administrative positions and our access to presti- 
gious appointments, fellowships, and grants, ~hile growing, is more limited, for a variety of 
reasons, than that of our male colleagues. We are pleased, however, to report success on one 
project on which Committee W has worked for several years: Rhodes scholarships are now open to 

wc~e~ end ~a. 
Nonetheless, we have achieved substantial recognition--recognition of our individual and 

collective merits and of our individual and collective problems. The greatest threat now comes 
frca the general financial crises in higher education, which seems to be having a dispreportion- 
atel~ heavy impact on female faculty members. It is a situation full of promise and challenge 
that X pass on to the attention of my successor. 

I should like to review our progress in several areas of Committee W. activity during 

1975"76. • " 

5 
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EQUAL R~YIREMENT BENEFITS 
The year has been marked by a continuation of the series of court decisions in favor of 

equal benefits. Committee W has been in communication with attorneys in these cases and in law- 
suits yet to come to trial which may eventually lead to a legal resolution of the equal benefits 
problem. We look forward to continued Association activity in this area. 

An article on the issue of equal periodic benefits by Committee W member Barbara Bergmann 
and myself has appeared in the Civils Rights Digest, published by the U. S. Commission on Civil 
Rights. The AAUP Bullet~ has published an exchange of correspondence between AAUP President 
Van Alstyne and TIAA-CREF Chairman Greenough debating the policy of unequal periodic benefits 
presently applicable to certain TIAA-CREF pension plans, and an article by Daniel Halperin ex- 
ploring t h e  issue. 

TIAA-CREF has provided to several universities and to the AAUP suggested alternate plans 
for the provision of equal monthly benefits for male and female retirees. While those that 
Committee W has seen continue to present problems, AAUP representatives intend to meet further 
with TIAA-CFJ~ to explore possible avenues for achieving a mutually satisfactory plan. 

The Equal Employment Opportunity Coordinating Council, composed of represent ativesof EEOC, 
HEW, the Labor Department, the Justice Department, and the U. S. Civil Rights Commission has 
finally reported to President Ford on the issue of differing agency regulations on equal bene- 
fits. It is my understanding that the Council' s report recommended legislation to require 
equal benefits. There is, then agreement that equal benefits should be required by federal 
law, but disagreement on the legislation which would most appropriately remedy the problem. 
The Association has communicated with the Coordinating Council and the President expressing our 
support for a uniform federal regulation requiring the payment of equal periodic benefits. 

Throughout our involvement in this controversy it has become increasingly apparent to 
Committee W that the only solution which will be acceptable under Title VII is the use of sex- 
neutral mortality tables, the socalled "unisex" approach. The operating principle is the same 
as that currently applied with respect to race--if plan participants are not i~entified by sex, 
they cannot be treated differently according to their sex, Thus the social benefits from these 
who die early and the social costs from those who die late will be shared equally across the 
whole population. 

I should like to commend President Van Alstyne and General Secretary Duffey for their un- 
tiring efforts on the equal benefits issue. They have provided critical leadership in carrying 
the mandate of the Council, "to take action to implement the principle of equal monthly retire- 
ment benefits for women and men faculty." 

TITLE IX 
Another major concern of Committee W has been the enforcement of Title IX o£ the 1972 

Education Amendments which prohibits sex discrimination in education programs or activities 
receiving federal funds. Federal regulations to implement Title IX were approved and issued by 
HEW last July. They included provisions for grievance procedures and institutional self-evalua- 
tions, proposals which Committee W has supported in testimony before the House Subcommittee on 
Secondary Education and in comments on the proposed regulations. 

We have had a continuing interest in determining whether institutions are complying with 
the Title IX grievance procedure and self-evaluatiom requirements. This past spring, Committee 
W conducted a mini-survey to discover whether or not self-evaluations were being prepared and 
whether faculty b~ve been involved in their.preparation. I The response to the survey indicates 
that institutions have not placed a high prxorlty on prepara~xon oi ~ne Title IX self-evaluations 
and their completion is being left until the July deadline. Faculty awareness of the Title IX 
institutional review, or indeed of the requirement for the self-evaluation, is m~n~,~l. Prompted 
by the receipt of our questionnaire, the inquiries of local Committee W's have stimulated action 
on some campuses. We urge other chapters and Committee W's to investigate the status of Title 
IX compliance on their campuses. Absent faculty interest, input, and pressure, the future of 
Title IX e n f o r c e m e n t  on i n d i v i d u a l  campuses may be nonexistent. 

AFFIRMATIVE AGTIO~ 
Last fall, Co, tree W prepared testimony on affirmative action to present at Labor Depart- 

ment hearings. The thrust of the presentation emphasized that the concept of affirmative actio~ 
must he separated from the few abuses which have complicated and ~ its implementatiQn. 
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The abuses must be eliminated or corrected. We believe that a major step will be taken if affir- 
mative action enforcement at the government and campus levels is administered by persons who are 
knowledgeable end committed to the ideals embodied in Executive Order i12~6, as amended. 

For the moment, all seems to be calm on the affirmative action front. Legislation has 
been introduced to remove the requirements of goals and timetables, but it appears to be going 
nowhere. A Labor Department task force on affirmative action has been established. Co, tree W 
will continue %o meet with representative of various governmental agencies and the Congress to 
provide input for their deliberations and to monitor their activities. 

Attention has now focused on the possible loss of affirmative action gains because of 
budgetary cutbacks for financial reasons. Professor Georgina Smith (former Committee W member, 
and newly elected Rutgers chapter president) has reported on the differential impact on men and 
women of recent retrenchment in New Jersey, finding that the appointments of women were being 
nonrenewed or terminated in numbers disproportionately high in relation to their participation in 
the academic work force. 

At the urging of Committee W, Committee A end the Council have incl~ed in the revised 
Recommended Institutional Regulation & a provision permitting affirmative action considerations, 
as part of educational policy, %o be taken into account in retrenchment. 

JOINT PROJECTS 
Committee W has continued to work with Committee A on how best to handle academic discrimi- 

nation complaints. A subcommittee is being formed by Committee A to work out guidelines for pro- 
cessing Of discrimination cases. We hope that investigations will move forward and we look for- 
ward to the publication of a report in this area. We note with approval that the Legal Defense 
Fund is providing financial support and an expert witness to a complainant in one academic dis- 
crimination case. 

Less heartening is the news on the Equal Rights Amendment. Jointly with'Committee R we 
have contacted conference presidents in those states which have not yet approved the Amendment 
and have asked for their assistance. We have also asked state and local Committee W's to be 

! 
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active in the ERA campaigns, for this is now essentially a state issue. However, four states 
are still needed for ratification so our efforts will continue. I should like to thank Associate 
Secretary Alfred Sumberg for his help in this and other Committee W legislative activities. 

Committee W took the iniative in proposing to the Council Exectuve Committee the establish- 
ment of an editorial board for the AAUP Bulletin. It is my belief that the future board should 
include representatives of various Association committee§. The Council will discuss this in the 
fall. 

Representatives of Committees A, W, Z, and N have prepared a preliminary statement on 
policies for part-time faculty. Issues of tenure, participation in governance, and compensation 
are covered. Input from as many people as possible who are interested and knowledgeable on the 
subject will be appreciated. We have particularly been concerned about the impact of ill-defined 
and limited part-time policies on academic women. 

The salary kit, developed jointly by Committees W and Z umder a grant from the Exxon Foun- 
dation, is in a final draft form and will soon be ready for distribution. Committees W and Z 
spomsored a workshop at the Annual Meeting on the general subject of remedying salary inequities. 

I~/~ Project Director Maryse Eymonerie is to be commended for her efforts in marshalling the project 
~ through the grant phase to the present final draft stage. We are grateful to Barbara Bergmann for 
~ her preliminary work and %0 Elizabeth Scott for her efforts in compiling the necessary data and 
3 translating i% into a final, organized form. We are hopeful that the sala~ survey kit will pro- 

vide an impetus for salary equity reviews which will particularly benefit those academic women 
and ethers who have suffered economic loss as a result of salary discrimination. 

I want to conclude my report by thanking the other Committee W members for their help and 
i Professor Barbara Bergmann whose term ~n the Committee is ending. Barbara supp@l~& p  = eularly 
i has put a gTeat deal of pro~ctive effort and creative energy into the equal-benefit and salary- 
~'i equity projects. I am very grateful %o her for her contributions. My special thanks also go %o 

Associate Secretary and Associate Counsel Carol Polowy. 
As I review the years of my chairing Committee Wp I can mark some substautial successes, 

!~/ and areas where there is still ~ to be done. I am glad to have Bom~ successes, some 
had the oppertumity to serve AAUP and academic women but I also look forward %0 turning over 
the responsibility %o scmecme who can bring a new approach and fresh energy to the tasks ahead. 

:~£ ,. 
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i E----~ch Committee W state chairperson received a questionnaire, with the request that it be dis- 
tributed to chapter C~ttee W chairpersons. The items were as follows, each having boxes for 
yes and no responses and explanation (if any): 

I. The Title IX Institutional Self-Evaluation has been prepared on my campus. 
2. The Title IX Self-Evaluation has acCually been conducted. 
3. Faculty ~icipated in the preparation of the Title IX Self-Evaluation. 
A. Faculty participated in the conduct of the Title IX Self,Evaluation. 
5. The Title IX Self-Evaluation form is available and a copy is attached. 
6. The ~ of the Title IX Self-Evaluation are available and a copy is attached, 

Below are ~he Categories  used i n  .the t a b l e s  on the f o l l o ~ n g  pages: 

C a t e g o r y  i - i n c l u d e s  i n s t i t u t i o n s  • w h i c h  o f f e r  t h e  d o c t o r a t e  d e g r e e  and which  c o n f e r r e d  i n  
t h e  most  r e c e n t  t h r e e  y e a r s  and a n n u a l  a v e r a g e  o f  f i f t e e n  o r  more e a r n e d  d o c t o r a t e s  c o v e r i n g  
a minimum o f  t h r e e  n o n r e l a t e d  d i s c i p l i n e s .  
C a t e g o r y  I I A  - i n c l u d e s  i n s t i t u t i o n s  a w a r d i n g  d e g r e e s  above  t h e  b a c c a l a u r e a t e  bu t  n o t  l n c l u d e d  
in  Category I .  
C a t e g o r y  l I B  - i n c l u d e s  i n s t i t u t i o n s  a w a r d i n g  o n l y  t h e  b a c c a l a u r e a t e  o r  e q u i v a l e n t  d e g r e e .  
C a t e g o r y  I I I -  i n c l u d e s  t w o - y e a r  i n s t i t u t i o n s  w i t h  a c a d e m i c  r a n k s .  
C a t e g o r y  IV - i n c l u d e s  i n s t i t u t i o n s  w i t h o u t  a c a d e m i c  r a n k s .  (With t he  e x c e p t i o n  o f  a few 
l i b e r a l  a r t s  c o l l e g e s ,  t h l s  c a t e g o r y  I n c l u d e s  m o s t l y  t w o - y e a r i n s t l t u t l o n s .  

m 
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PERCENTAGE OF FACULTY MEMBERS WHO ARE WOME~ IN INSTITUTIONS PROVIDING DATA 
FOR BOTH MEN AND WOMEN, BY CATEGORY, TYPE OF AFFILIATION, AND 

ACADEMIC RANK, 1975-76 AND 1974-75 
i 

All 
Coab~ ~Jbnc 

1974-7  i975-76 :  97 -75 197 -76 

Private Church- 
Independent Related 

1974-75 . 3975-76 1974-75 

CATEGORY I 

Professor 5.6% 6.1 5.8% 5.9% 4.6% 6.8% 6.9% 7.3% 
Associate 12.3 12.7 12.2 12.6 12.2 13.2 15.5 14.3 
Assistant 24. 5 23.9 24. 5 23 • 6 23 • 1 24.2 27.7 26.4 
Instructor 48.3 46.8 49.4 48.2 40.8 36.2 46.7 48.9 
Lecturer 39.6 36.1 40.5 37.2 20.1 32.8 50.0 40.0 

All Rsmks 16.4 16.8 16.6 16.8 14.2 15.6 19.7 19.3 

CATEGORY IIA 

Professor 12.9 
Associate 18.8 
Assistant 29.2 
Instructor 50.2 
Lecturer 42.6 
All Ranks 24.1 

12.9 12.4 12.9 19.8 15.9 9.4 9.4 
18.6 18.0 18.3 26.0 21.5 17.0 18.1 
28.3 29.5 28.3 30.8 30.1 26.6 26.6 
48.4 50.1 48.0 48.2 48.7 52.7 51.4 
44.7 43.8 44.4 44.2 48.5 27.0 44.4 
23.9 23.7 23.6 28.6 26.5 22.5 23.1 

Professor 13.4 14.1 
Associate 19.8 20. O 
Assistant 29.1 27.8 
Instructor 47.9 47.0 
Lecturer 49.4 47.8 

All Ranks 25.6 25.6 

CATEGORY IIB 

14.1 15.O 14.2 15.1 • 12.6 13.3 
17.8 16.3 18.8 20.7 21.2 21.5 
29.5 28.3 27.5 26.3 29.7 27.9 
48.5 47.0 43.8 43.9 49.3 48.3 
46.2 50.6 31.0 38.3 67.2 52.2 
27.1 26.6 23.3 24.4 26.1 25.7 

Professor 20.8 28.2 
Associate 27.3 32.4 
Assistant 36.8 42.0 
Instructor 50,5 50.0 
Lecturer 44.3 52.5 

All Ranks 36.2 40.6 

CATEGORY Ill 

20.9 27.9 * 71.4 16.O 26.1 
27.0 32.0 46.9 57.5 29.0 26.6 
36.9 42.0 36.4 47.8 28.7 38.5 
49.6 49.4 70.2 65.9 57.3 50.8 
44.3 52.5 . . . .  
35.9 40.3 55.1 59.6 38.5 40.1 

IV 

No Rank 33.3 32.1 33.1 31.9 30.3 30.5 49.6 49.0 

ALL CATEGORIES C ( ~ I ~ , D  EXCEPT IV 

Professor 9.1 i0.I 8.7 
Associate 16.6 17.3 15.9 
Assistant 27.9 27.9 28.0 
Instructor 49.3 48.0 49.7 
Lecturer 41.2 41.4 41.7 

a11 p~a 21.7 
~ i ~  ~ "  The n~ber of inst i tu t ions providi 
~ i "  1,304 for the most recent academic year. 
~ * Sa~ too small to be moa~. 

I0.0 9.7 10.5 10.4 10.9 
16.8 18.3 18.2 18.9 18.2 
28.1 26.7 28.7 28.~ 27.4 
48.3 45.7 44.6 50.2 49.4 
42.4 37.0 35.4 51.5 47.9 

Lata for both men and women was 1,351 in 1974-75 and 
22.5 21, 5 ~ ] 7  20. 6 21.4 

~oviding d~ta for 
For def in i t ion of categories see Table 2~ footnote 2 
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PERCENTAGE DIFFERENCES BETWEEN AVERAGE COMPENSATION OF MEN AND WOMEN 
FACULTY MEMBERS, BY CATEGORY, TYPE OF AFFILIATION, 

AND ACAD~4IC RANK, 1975-76 and 1974-751 

All 
Academic Combined Public 

1975-76 1974-7 ~ i975-76 1974-7 ~ 

Professor 10.0%" 10.5% 
Associate 3.7 4.7., 
Assistant 4.6 5.4 
Instructor 4. 5 5.0 

All Ranks 22.2 22.4 
Average Within-Rank 

Difference 2 5.1 5.8 

Private 
Independent 

197~-76 1974-7~ 

Church- 
~l~ed 

197~-76 1974-75 

CATEGORY I 

8.9% 9.5% 12.9% 12.7% 9.0% 9.o% 
3.2 4.5 3.8 4.5 8.1 7.0 
4 .5  5 .3  3 .9  4 .5  7.I 5.6  
4 .6  5 .6  2 . 4  ~ . 8  7 .0  6 .3  
~.2 21.9 26.1 ~.5 ~.0 19.4 

Professor 3.9 3.1 
Associate 3.2 1.9 
Assistant 3.9 3.0 
Instructor 5. 2 4. 6 

All Ranks 14.5 13.0 
Average Within-Rank 
Difference2 4.0 3.1 

4.8 5.7 4.9 5.1 7.5 6.4 

CATEGORY IIA 

3.0 2.6 7.1 6.7 12.4 Ii.0 
2.3 0.9 4.5 4.3 8.8 9.7 
3.2 2.4 4.7 4.8 8.3 7.5 
5.1 4.3 4.7 5.8 4.9 5.0 

13.7 12.3 15.8 15.4 19.0 18.4 

3.4 2.5 4.9 5.2 8.0 7.7 

Professor 6.4 7.1 
Associate 6.7 6.8 
Assistant 4. 5 5.3 
Instx-~ctor 5.0 5.1 

All Ranks 14.8 14.3 
• Average Within-Rank 
Difference 2 5.3 5.8 

ProfeSsor * 3.5 
Associate 3.5 1.2 
Assistant 2.1 0.7 
Instructor 7.7 4.4 

All Ranks 10.4 8.5 
Average Within-Rank 
Difference z 4.2 2.2 

No Rank 10.2 9.1 

CATEGORY lib 

9.2 6.6 
6.2 4.5 
4.3 5.1 
6.0 4.1 

14.4 12.9 

5.6 4.8 

CATEGORY Ill 

* 2.7 
2.9 0.i 
2.2  0 . 4  
7.2 3.5 
9.9 7.8 

3.9 2.7 

CATEGORY IV 

9.9 8.8 

ALL CATEGORIES OC~4BIItED 

Professor 9.7 8.4 7.7 6.5 
Associate 4.7 3.8 3.2 2.1 
Assistant 4.2 3.7 2.3 3.1 
Instructor 5.3 4.7 5.5 4.5 

All Ranks 19.1 17.5 18.1 16.4 
Average Withiu-~" 

Difference 2, ~,2 " 4"5 _ _ _ ~'9, ~.6 

2.0 
3.5 
2.3 
4.4 
12.0 

2.9 

9.3 
1.7 

-4.5 
ii. 8 

2.8 ,9.6 ~.2 
3.7 7.5 7.9 
3.6 6.2 6.1 
4.8 4.4 5.6 
~.i 15.9 15.4 

3.7 6.4 6.9 

% 

7.4 5.3 6.2 
5.8 4.0 1.7 
i.i 9.3 1.2 
8.7 9.6 7.9 

~ . 9  3.5 7.0 2.1 

9.3 7.6 6.7 4.5 

EXCEPT IV 

13.7 13.7 12.1 12.0 
5.8 6.2 9.0 9.4 
4.2 4.9 6.9 6.7 
~8 ~7 5.0 5.2 

21.9 lS.6 A7.9 

6.0 7.4 
* Sample too small %o Be meaningful. 
i Samples include 1,351 and 1,304 institutions submitting data broken down by sex for 1975-76 

and 1974-75 respectively 
2 Average of percent differences for the ranks, weighted by proportion of women in rank. 
NOTE: For definition of categories see footnote 2 Table 2. A negative sign indicates that w~en 

are paid more ~ men. 
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On S a t u r d a y ,  J a n u a r y  29, a group of  fo rmer  s t u d e n t s  o f  P r o f e s s o r  Lee Lorch i s  s p o n s o r i n g  a 
luncheon i n  h i s  honor .  The luncheon  w i l l  t ake  p l a c e  i n  Mr. Sam's R e s t a u r a n t  a t  t h e  Chase-  
Park P l a z a ,  b e g i n n i n g  a t  noon.  T i c k e t s  f o r  t h e  luncheon  a r e  $6 .50  each ,  and w i l l  be a v a i l a b l e  
a t  t he  r e g i s t r a t i o n  desk .  The p r i c e  i n c l u d e s  t a x  and g r a t u i t y .  

tt 

H. Hope Daly, Head 
Meeting Arrangements 
American Mathematical Society 

A Joint subcommittee of Committee A (Academlc-Freedom and Tenure), Committee W (Status of Women 
in  t h e  P r o f e s s i o n ) ,  and Committee Z (Economic S t a t u s  o f  t h e  P r o f e s s i o n )  o f  AAUP i s  d e v e l o p i n g  
a s t a t e m e n t  on p o l i c i e s  f o r  p a r t - t l m e  f a c u l t y .  I s s u e s  such  as t e n u r e ,  c o m p e n s a t i o n ,  and p a r t i -  
c i p a t i o n  i n  gove rnance  a r e  be ing  a d d r e s s e d .  Al though t h e  r e p o r t  i s  s t l l l  i n  d r a f t  fo rm,  I t  i s  
expec t ed  t h a t  AAUP s u p p o r t  f o r  t e n u r e  f o r  a t  l e a s t  some c a t e g o r i e s  o f  p a r t - t i m e  f a c u l t y  w i l l  be 
recommended. There  a r e  many e x t r e m e l y  complex i s s u e s  i n v o l v e d ,  and the  commi t t ee  would a p p r e c i -  
a t e  h e a r i n g  f rom t h o s e  w i t h  i n t e r e s t  a n d / o r  knowledge in  t h e  f i e l d .  Reques t s  f o r  c o p i e s  of  t h e  
d r a f t  r e p o r t  shou ld  be a d d r e s s e d  to  AAUP, One Dupont C i r c l e ,  Washington ,  D.C. 20036. S u g g e s t i o n s  
can be s e n t  t h e r e  o r  t o m e .  

OF POSSIBLE INTEREST 

Mary Gray 
Department of Mathematics 
American University 
Washington, D.C. 20016 

B e l l  L a b o r a t o r i e s  has a Gradua te  R e s e a r c h  Program f o r  Women which e n c o u r a g e s  women 
g radua te  s t u d e n t s  i n  ma thema t i c s  and t h e  s c i e n c e s ,  by g i v i n g  them money and sun~mer employment 
a t  B e l l  Labs. Most a p p l i c a n t s  a r e  c o l l e g e  s e n i o r s .  A p p l i c a t i o n  forms may be o b t a i n e d  from 
Dr. Samuel P. Morgan, D i r e c t o r ,  Computing S c i e n c e  Resea rch  C e n t e r ,  Be l l  L a b o r a t o r i e s ,  600 

' Mountain Avenue, Murray H i l l ,  N.J .  07974. 
The AAAS Mass Media I n t e r n  Program i s  in  i t s  t h i r d  y e a r .  I t  i s  d e s i g n e d  co ge t  

g radua te  s t u d e n t s  i n  t h e  s c i e n c e s  working  w l th  t he  media . .  For  i n f o r m a t i o n  w r i t e  t o  G r e t c h e n  
Vermllye,  American A s s o c i a t i o n  f o r  t he  Advancement o f  S c i e n c e ,  1776 .Massachuse t t s  Avenue NW, 
Washington,  D.C. 20036. 

The N o r t h r l d g e  campus o f  t h e  C a l i f o r n i a  S t a t e  U n i v e r s i t y  has  an o r g a n i z a t i o n  c a l l e d  
Women in  S c i e n c e  and E n g i n e e r i n g ,  s p o n s o r e d  by t h e  s c h o o l  o f  e n g i n e e r i n g  and computer  s c i e n c e  
t h e r e .  They have pu t  ou t  a f e i s t y  b o o k l e t  c a l l e d  Women i n  S c i e n c e  and E n g i n e e r i n g  w i t h  l o t s  
of  c h a r t s  and p i c t u r e s .  You can c o n t a c t  B o n i t a  J .  Campbel l ,  Schoo l  o f  E n g i n e e r i n g  and Computer  
Sc i ence ,  C a l i f o r n i a  S t a t e  U n i v e r s i t y  a t  N o r t h r l d g e ,  18111 Nordho f f  S t r e e t ,  N o r c h r l d g e ,  C a l i f .  
91324. 

The Purdue University School of Electrlcal Engineering has an elaborate support system 
fog ~ts female students, as well as programs reaching into the high schools to encourage young 
women to become engineers. They've been doing this since 1968, and in that time the flve-year 
retention rate for women has increased dramatically until it is now sllghtly better than the 
flve-year retention rate for men. Contact Violet Haas, School of Electrlcal Engineering, 
Electrical Engineering Building, Purdue University, West Lafayette, Indiana 47907. 

The International Biographical Centre is preparing the fourth edition of the World 
Who's Who of Women. If you think that you or a friend should be in it (they asked us for our 
membersblp llst, but we never give it out) write to Melody Bradley, Internatlons/ Biographical 
Centre ,  Cambridge C~2 3QP, England.  

Fundmaentals  o f  Management and O r g a n i z a t i o n a l  B e h a v i o r  f o r  Women i s  a s emina r  run by 
Dr. Howard E. M i t c h e l l  and Dr. Diana C. R o b e r t s o n  o f  t h e  Wharton School  o f  B u s i n e s s .  I t  w i l l  
be in  New York C i t y  on December 6 -7 ,  San F r a n c i s c o  on J a n u a r y  1 7 - 1 8 ,  Chicago on F e b r u a r y  7 - 8 ,  
and Houston on March 21-22. If you're i n t e r e s t e d ,  contact :  t h e  Whar ton  Registrar, ~ew York 
Manssement C e n t e r ,  360 L e x i n g t o n  Avenue, New York,  N.Y. 10017. 

/ 
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Feminist movies, among others, are available from Insight Exchange, P.O. Box 42584, 
San Francisco, Callf. 94101. 

The Nomen's History Library is now dispersed. Its collection is on microfilm. You 
might suggest that your school library order pieces of the collection. For information, write 
to Tina Stableford, Research Publications, 12 Lunar Drive, Noodbridge, Connecticut 06525. 

And lest we think the battle's won, the following is exactly what appeared in the 
announcements of the fall meeting of the Society for Industrlal and Applied Mathematics: 

"Ladies Program 
Nhile there is no "o£ficia1" Ladies Program, attendees who plan to bring their wives 

should write or call Professor William F. Ames, Department of HaChematlcs, Georgia Institute of 
Technology, Atlanta, GA 30332. If enough interest is shown, Prof. Ames has offered to organize 
some s i g h t s e e i n g  and  s h o p p i n g  t r i p s .  T e l e p h o n e  4 0 4 - 8 9 4 - 2 6 9 5  o r  4 0 4 - 3 5 5 - 7 4 8 7 . "  

JR 

t • ~ 

ENCOURAGING WO/~N TO BROADEN THEIR MATHEMATICAL BACKGROUNDS 

An A~4 p a n e l  d i s c u s s i o n  on the  n e e d  f o r  f e m a l e  s t u d e n t s  to  b r o a d e n  t h e i r  m a t h e m a t i c a l  b a c k -  
g rounds ,  i n  h i g h  s c h o o l  was h e l d  on November  8 ,  1976 in  Anahe im,  C a l i f .  as  p a r t  o f  t h e  a n n u a l  
m e e t i n g  o f  t he  C a l i f o r n i a  C o u n c i l  o f  T e a c h e r s  o f  M a t h e m a t i c s ,  S o u t h e r n  S e c t i o n .  The p a n e l  c o -  
o r d i n a c o r  was Ru th  A f f l a c k ,  C a l i f o r n i a  S t a t e  U n i v e r s i t y ,  Long Beach .  

The p a n e l  p r e s e n t e d  s t u d i e s  t h a t  show t h a t  t h e  p r o p o r t i o n  o f  females  i n  h i g h  s c h o o l  m a t h e m a -  
t i c s  c l a s s e s  s t e a d i l y  d e c l i n e s  f rom b e g i n n i n g  a l g e b r a  c l a s s e s  to  s e n i o r  l e v e l  " . r l g o n o m e t r y  i n d  
c a l c u l u s  c l a s s e s .  A r e c e n t  c h e c k  o f  a few l o c a l  h i g h  s c h o o l s  pu t  t h e  c o m p o s i t i o n  a t  507. f e m a l e  
in  9 t h  g r a d e  a l g e b r a ,  down to  33% fema18 i n  1 2 t h  g r a d e  c a l c u l u s .  S i n c e  c o l l e g e  e n t r a n c e  r e q u i r e -  
m e n t s  a r e  t y p i c a l l y  two y e a r s  o f  a l g e b r a  and g e o m e t r y  h i g h  s c h o o l  g i r l s  ( and  t h e i r  p a r e n t s ,  
t e a c h e r s ,  and c o u n s e l o r s ) m a y  n o t  be  t o o  c o n c e r n e d  a b o u t  t h e s e  s t a t i s t i c s ,  b u t , a  l i m i t e d  b a c k -  
g round  i n  m a t h e m a t i c s  c a n  be  a s e r l o u s  h a n d i c a p  i n  c o l l e g e  s t u d i e s .  As p o i n t e d  o u t  by  a p a n e l  
member " . . .  two y e a r s  o f  m a t h e m a t i c s  may be  enough to  g e t  you i n t o  c o l l e g e  b u t  may n o t  be  e n o u g h  
to g e t  you  o u t  w i t h  a d e g r e e  i n  t h e  m a j o r  o f  y o u r  c h o i c e . "  

Today  a number  o f  c a r e e r  m a j o r s  ( e . g .  b u s i n e s s ,  p s y c h o l o g y ,  g e o g r a p h y )  wh ich  to  t h e  h i g h  
s c h o o l  s t u d e n t  may seem to  r e q u i r e  l i t t l e  m a t h e m a t i c s  a c t u a l l y  do r e q u i r e  c a l c u l u s  a n d / o r  p r o b a -  
b i l i t y  and s t a t i s t i c s  - c o u r s e s  f o r  which a t h i r d  and ,  p o s s i b l y ,  f o u r t h  y e a r  o f  h i g h  s c h o o l  m a t h e -  
m a t i c s  a r e  v e r y  d e s i r a b l e .  The a l t e r n a t i v e  to  more  m a t h e m a t i c s  in  h igh  s c h o o l  i s  t o  t a k e  o n e  o r  
two s e m e s t e r s  o f  r e m e d i a l  m a t h e m a t i c s  i n  c o l l e g e  w i t h  t h e  d l s a d v a n t a g . ~  o f  l a r g e  c l a s s e s  c o v e r i n g  
m a t e r l a l  a t  a much f a s t e r  r a t e  ~.han i n  h i g h  s c h o o l  and w i t h  t he  p o s s l b i l i t y  o f  a d e l a y  i n  g e t t i n g  
s t a r t e d  in  a c h o s e n  m a j o r .  

To e n c o u r a g e  g i r l s  t o  s t u d y  more  m a t h e m a t i c s  i n  h i g h  s c h o o l  we need t o  d e a l  w i t h  a g i r l ' s  
f e e l l n g  t h a t  she  i s  " n o  good a t  m a t h " ,  t o  g i v e  h e r  more  o p p o r t u n i t y  ~o e n g a g e  i n  p r o b l e m  s o l v i n g  
a c t i v i t i e s  and to  d e a l  w i t h  h e r  weak p e r c e p t i o n  o f  h e r s e l f  as  a work ing  a d u l t  which  i n f l u e n c e s  
h e r  a t t i t u d e  on  t h e  n e e d  f o r  c a r e e r - o r i e n t e d  s u b j e c t s  l l k e  m a t h e m a t i c s .  By c o m m u n i c a t i n g  w i t h  
t h e  m a t h e m a t i c s  t e a c h e r s  a b o u t  t h e  i m p o r t a n c e  o f  m a t h e m a t i c s  in  t h e  c o l l e g e  c u r r i c u l u m  t h e  
AI@1 p a n e l  h o p e s  t o  r e d u c e  t h e  number  o f  s t u d e n t s  who come to  c o l l e g e  m a t h e m a t i c a l l y  i l l - p r e p a r e d .  

D i a n e  L.  S c h w a r t z ,  A s s i s t a n t  P r o f e s s o r  
U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a  
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