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Amalie Noether, better known by her middle name Emmy, was an 

amazing German mathematician during the 1900’s.  Emmy was born March 

23, 1882 in Eralngen, Germany.  Emmy was the eldest of four siblings.  She 

had three younger brothers born in 1883,1884 and 1889.  Growing up, Emmy 

did not seem to be especially gifted and did not stick out in a crowd of her 

peers (2,9).    She did not have an extraordinary childhood; it was a typical 

upbringing in Germany during that time.  Her mother, Amalia Kaufmann 

Noether, was from a wealthy family and her father, Max Noether, was a 

professor at the University of Eralngen.  Her father was of from a line of 

wealthy wholesale dealers of hardware.  Emmy’s great-grandfather, Elias 

Samuel founded his business in Bruchsal.  At that point, Bruchsal was a part 

of the Palatinate on the right side of the Prhine, included in the Grand Duchy 

of Baden.  In 1809, the Tolerance Edict of Baden stated that every Jewish 

family whose surname was not already distinguished was given one.  Elias 

Samuel was given the name Nother.  Some of Elias’ children did not choose 

to use this name; they continued to use their original surname of Netter.  Max, 

however, used a different spelling of the name, Noether, although his 

marriage certificate spells the last name Nother (2, 6).
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Emmy went to finishing school where she studied French and piano. 

However, after finishing school she was not eligible to enroll in the 

Gynamnasium (college preparatory school).  Emmy was trained in typical 

household duties such as cleaning and cooking, just as any young girl should 

have been in those days. 

In 1900, after finishing school, Emmy took the Bavarian State 

Examination (6).  The evaluation was rated on a scale of twelve grades with 1 

being the highest.  Emmy scored a 1.2 in both languages she tested in giving 

her an overall “very good” score.  She did however; receive a 2 in “classroom 

teaching”.  This examination allowed Emmy to teach languages in “institutions 

for the education and instruction of females” (2, 12).  However, Emmy’s 

interests shifted to mathematics and she began to audit classes at the 

University of Eralngen where her father taught.  She was one of only a few 

women allowed to attend lectures at the university (2, 12).  Emmy also 

studied with another professor at the University, Paul Gordon.  Paul 

happened to be a friend of the family as well.  Emmy studied at the University 

for three years.  In 1904, Emmy was officially enrolled into the University of 

Erlangen and began the process of getting her doctorate in mathematics.  On 

July 2, 1908, Emmy received her PhD with her dissertation on Invariants of 

Ternary Biquadratic Forms.  Once Emmy received her PhD, she began to 

work at the University.  From 1908 to 1915, she worked for no pay 

whatsoever.  Her duties included serving as a dissertation advisor, 

researching and lecturing for her father when he was ill (3).  After Paul 
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Gordon retired, Emmy shifted gears and began to study with two algebraists, 

Ernst Fischer and Erhard Schmidt.  During this time she worked mainly on 

finite rationals and integral bases (7, 143).

She was also focused on her own research during this time.  In 1914, 

while under the influence of Fischer and Schmidt, she completed her 

manuscript “Fields and Systems of Rational Functions”.  She stated, “The 

incentive for this work was given by my conversations with Mr. Fischer…” (2, 

30).  Emmy gave a lot of credit for her work to Mr. Fischer.  In 1919, she 

stated that “it was Fischer who had awakened her interest in abstract algebra, 

approached from the point of view of arithmetic, and this had determined all 

her later work” (2,30).  It is said that Fischer had more effect on Emmy then 

Paul Gordon did (1,12). 

 In 1915, Emmy was contacted by David Hilbert of Gottingen University 

and was asked to assist him in his study of general relativity (5, 830).  At this 

time, her father had recently retired, her mother had passed and her brother, 

who was studying mathematics at Gottingen was in the army, so Emmy 

decided to go (7, 143).  Emmy became a member of the Seidelmann team, 

which was working out very difficult calculations for Albert Einstein.  

Emmy was not allowed to teach at the University of Gottingen, nor was 

she allowed to receive a salary.  Hilbert petitioned to have Emmy admitted as 

a faculty member.  In his argument he stated “…he couldn’t see why the 

gender of the canidate should be an argument against admission as a 

Privatdozent; after all, this was a university not a bathing establishment” (2, 
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32).   Even with Hilbert’s argument and support, the University would not 

allow Emmy to join the faculty.  So Hilbert allowed Emmy to teach classes 

under his name.  Many of the classes were posted as 

“Mathematical-physical seminar.  Theory of Invariants: Prof. Hilbert, 

with the assistance of Frl. Dr. E. Noether, Mondays 4-6 p.m., free of 

charge (2, 33)”.   

This allowed Emmy to teach at the University even though she was not 

allowed to be a member of the faculty.  It was here when Emmy proved the 

relationship between symmetries in physics and conservation principles, now 

known as Noether’s Theorem.  Noether’s Theorem established equivalence 

between an invariance property and conservation law (3,2).  Her results in the 

theory of invariants led to many of the concepts of Einstein’s general theory of 

relativity.  Einstein also praised her work in a letter he wrote to Hilbert (6).     

The next step in education after one receives their Doctorate degree is 

to pursue their Habilitation.  On November 9, 1915, she gave a lecture to the 

Mathematical Society in Gottingen titled Uber ganze transzendente Zahlen 

(On transcendental integers) in hopes of receiving her Habilitation. 

Unfortunately due to the Privatdozentenverorduing of 1908, she was ineligible 

to receive her Habilitation because she was a woman.  An appeal was also 

filed and rejected (2, 32).  

In 1917, when World War I was going on, Emmy worked on differential 

invariants.  She gave her work to Fischer writing: “The differential invariants, 

whose proof I had only partially finished in the spring, I have now reduced to 
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an equivalent problem about linear families.  It would be nice if this could be 

tied in with your theory” (1,14).  

On January 15 of the following year, Emmy gave another lecture entitled 

Uber Invarianten believiger Differentialausdricke (Invariants of arbitrary 

differential form) to the Mathematical Society in Gottingen.  A few days later, 

on January 25, 1918 she presented her paper on differential forms of arbitrary 

degree at a meeting of the Konigliche Gesellschaft der Wissenschaften.  And 

again she spoke on The Invariante Variantions-probleme on July 23, 1918 (2, 

33).  

Finally in September of the same year, she submitted her final paper on 

Invariant varioational problems, and it was printed in Gottinger Nachrichten in 

1918 (2, 34).  The following year in May of 1919, an application was 

submitted to the University of Gottingen.  A few days after the Habilitation 

request was approved, she had to give her oral examination.  Finally on July 

4, Emmy presented her Habilitation lecture to the mathematical contingent of 

philosophical faculty in Gottingen (2, 34) 

At long last Emmy was part of the faculty at Gottingen.  The first course 

she was allowed to teach was given in 1919.  It was a special semester that 

was put together for war veterans.  The semester lasted from September 22nd 

to December 20th.  Emmy taught Analytical Geometry during this semester. 

After a short Christmas vacation, the winter semester started and Emmy was 

able to teach from her own research area, algebraic and differential invariants 

(2, 36-37).  
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Not everyone had the same opinion about Emmy’s lectures.  Some 

though of her as disorganized and other said that the lectures were only 

enjoyable if you were somewhat knowledgeable about the subject and 

accustom to Emmy’s unique teaching style.  However, Emmy was always 

willing to help people and share her wisdom and knowledge (2, 37-38). 

However, she was not always very friendly towards people who could not 

relate to her thoughts.  At that time, people were often offended by her harsh 

manner (2, 42).  

Finally, in 1922 after World War I, Emmy was given the title of 

“nichtbeamteter ausserordentlicher Professor” (7, 145).  However, she still 

was not able to receive salary.

Emmy finally began to be widely appreciated for the great mathematician 

she really was in the late 1920’s.  This was the time when she did some of her 

greatest work.  She focused on abstract algebra, mainly group theory, ring 

theory, group representation and number theory.  The mathematics she did 

then was very controversial, however, it greatly contributed to the work of 

physicists and   crystallographers.  Emmy’s work led to the unification of 

algebra, geometry, linear algebra, topology and logic (4).

In 1928-1929, she was a visiting professor at the University of Moscow 

and Communist Academy. Also, in the summer of 1930, she taught at the 

University of Frankfurt.  

When Emmy was part of the Gottingen University faculty they were 

considered the best in the world in mathematical research and teaching.  One 
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of the mathematicians at the University, Hermann Weyl, tried to help Emmy 

get a secure position but was unsuccessful.   He commented, “I was ashamed 

to occupy such a preferred position beside her whom I knew to be my 

superior as a mathematician in many respects”.  Although she was unable to 

get a permanent position, she was still respected and honored by her 

colleagues at the University.  In 1932, the University’s algebraists dedicated a 

paper in her honor.  The paper validated one of her ideas on noncommutative 

algebra.  She was again honored when she was a co-winner of Alfred 

Ackermann-Teubner memorial Prize for the Advancement of Mathematical 

Knowledge (3,3).  

Another great honor was bestowed upon Emmy in September of that same 

year.  The international congress of mathematicians took place in Zurich, 

Switzerland.  All of the great mathematicians in the world traveled far and 

wide to meet and here about the newest results of the research their fellow 

mathematicians had been doing.  There were 247 official delegates, 420 

participants and over all about 800 people were there.  Emmy was the only 

women to give one of the twenty one major lectures at the conference.  She 

spoke on “Hyper-complex systems in their relations to communitive algebra 

and to number theory” (2, 74-75).

Emmy was a Jewish woman in Germany during the Nazi Era and on April 

7, 1933, she received notice that she was no longer able to teach at the 

University.  However, this did not get her sprit down. She would invite 
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students and colleagues at her apartment where they continued their studies 

(3, 3).  

During the summer of that year, the Emergency Committee to Aid 

Displaced German Scholars made an agreement with an all women’s college 

in Pennsylvania, Bryn Mawr College.  Emmy was offered a job there as a 

professor and the Emergency Committee paid her first year’s salary.     Emmy 

did not know much about the College but the people at Bryn Mawr knew 

about Emmy and were delighted to have her as a professor (2, 80).  

Much to Emmy’s liking, Bryn Mawr College happened to be very close 

to Princeton University. She was also able to give lectures at the Institute for 

Advanced Study there starting in February of 1934 (3).  Emmy recognized 

that Princeton was not quite at the level that Gottingen had been in previous 

years and she felt she could assist them in their journey to become as 

important as Gottingen.  In a letter to H. Hasse in March of 1934 she wrote, “I 

have started with representation modules, groups with operators…; Princeton 

will receive its first algebraic treatment this winter, and a thorough one at that” 

(2, 81).  

That summer, Emmy returned to Germany to see her brother Fritz 

before his immigration and to collect the belongings she had left behind. 

When she returned, she visited Gottingen and was able to use the library, as 

she was a “foreign scholar”.  Not many of her friends were left, just a few 

students (2, 82).  When she returned to the states, Bryn Mawr College 

renewed her teaching grant for another two years (3,3). 
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Tragically, Emmy’s life was cut too short.  In the spring of 1935 she 

went in for surgery to remove a uterine tumor.  The surgery was though to be 

successful but four days after the surgery, Emmy developed a very high fever 

and consequently died.   Emmy’s ashes were buried near the library on the 

Bryn Mawr campus (3).  

In a letter to the New York Times on May 4, 1935, Professor Albert 

Einstein wrote:  

In the judgement of the most competent living mathematicians, 

Fraulein Noether was the most significant creative mathematical 

genius thus far produced since the higher education of women 

began.  In the realm of algebra in which the most gifted 

mathematicians have been busy for centuries, she discovered 

methods which have proved of enormous importance in the 

development of the present day younger generation of 

mathematicians (7, 151).    

During her lifetime, Emmy was never actually shown the respect and 

honor she deserved for the work that she contributed to the mathematical 

community.  After the Second World War ended, the University of Erlangen 

held a conference in 1958 to commemorate the 50th anniversary of her 

doctorate degree.  The University also dedicated a plaque to her at the 

Mathematical Institute in 1982.  Finally, a Gymnasium was built in honor of 

Emmy in Erlangen.  The school was a co-educational institute focusing on 

mathematics, natural science and modern languages (3, 4).
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Over the course of her life, Emmy contributed an immeasurable 

amount of knowledge and wisdom to the mathematical community.  She 

supervised twelve graduate students and wrote forty-five technical papers. 

Not to mention the inspiration she gave to others around her to continue to 

investigate further into the topics she researched.  The impact that Emmy 

Noether made to the mathematical community and the example she set for 

women mathematicians all over the world will never be forgotten.     
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