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Women in Mathematics:  

From Barriers to Breakthroughs 

 
Mathematics has been enriched by the contributions of countless women whose achievements have 

changed the direction of the subject. Their histories also reveal how access to education, academic 

positions, and professional recognition was often restricted by social conventions. The biographies of the 

eight mathematicians discussed here show not only intellectual excellence but also determination, 

creativity, and the gradual transformation of opportunities for women in science.  

1. Maria Gaetana Agnesi (1718–1799): A Pioneer of Mathematical Education 

Fields: Calculus, mathematical analysis, education. 

Major achievement: Instituzioni analitiche ad uso della gioventù italiana (1748), a major textbook on 

mathematical analysis. 

Maria Gaetana Agnesi was one of the earliest women to make a substantial contribution to the 

development and teaching of higher mathematics. Born in Milan, Italy, she displayed remarkable 

intellectual ability from childhood. She studied several languages and became known for her exceptional 

learning. 

Her most important mathematical work was Instituzioni analitiche, published in 1748. It presented a 

systematic account of algebra and calculus, bringing together mathematical ideas that had previously been 

scattered across different works. The book was notable for its clarity and organization and helped make 

advanced mathematics more accessible to students. 

Agnesi is also associated with the curve known as the witch of Agnesi, a cubic curve studied in 

mathematical analysis. The unusual English name arose from a historical mistranslation of an Italian term 

for the curve. 

Although Agnesi received recognition from learned institutions, her life eventually took a different 

direction. She devoted herself increasingly to charitable and religious work, including assisting poor and 

sick people in Milan. 

Her legacy extends beyond individual mathematical discoveries. She demonstrated that women could 

produce authoritative mathematical textbooks and contribute to the advancement of scientific education at 

a time when opportunities for women were severely limited.  

2. Sophie Germain (1776–1831): Courage in the Face of Prejudice 

Fields: Number theory, elasticity, mathematical physics. 

Major achievement: Important results related to Fermat's Last Theorem and the mathematical theory of 

elastic surfaces. 
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Sophie Germain is remembered as one of the most courageous women in the history of mathematics. She 

developed a passion for mathematics at a time when women were generally excluded from formal 

scientific education and professional mathematical institutions. 

Her family initially discouraged her interest in the subject. Nevertheless, she studied mathematical texts 

independently and pursued advanced ideas with remarkable persistence. Since the École Polytechnique in 

Paris did not admit women, she obtained lecture materials and submitted mathematical work under the 

assumed name M. Le Blanc. 

Her ability eventually attracted the attention of leading mathematicians, including Joseph-Louis Lagrange 

and Carl Friedrich Gauss. Her correspondence with Gauss demonstrated that she could engage with 

advanced mathematical problems on equal intellectual terms. 

Germain made important contributions to number theory, particularly in investigations connected with 

Fermat's Last Theorem. She also studied elastic surfaces, a problem with applications to physical 

structures and engineering. Her work on elasticity won a prize from the Paris Academy of Sciences in 

1816.  

Her story is a powerful reminder that intellectual ability can flourish even when social institutions create 

obstacles. Germain did not merely contribute to mathematics; she challenged the assumption that 

advanced mathematical research was a field reserved for men. 

3. Sofya Kovalevskaya (1850–1891): Breaking the Academic Barrier 

Fields: Differential equations, mathematical analysis, mechanics. 

Major achievement: The Cauchy–Kovalevskaya theorem and a major result concerning the rotation of a 

rigid body. 

Sofya Kovalevskaya was a pioneering Russian mathematician whose career marked an important turning 

point in women's participation in higher mathematics. Born in Moscow, she developed a strong interest in 

mathematics despite the restrictions placed on women's formal education. 

Because Russian universities did not readily provide the opportunities she needed, she went abroad to 

study. She attended lectures at the University of Heidelberg and subsequently studied privately with Karl 

Weierstrass in Berlin, where women were not permitted to enrol as ordinary university students. 

Under Weierstrass's guidance, Kovalevskaya produced significant research in mathematical analysis. Her 

work contributed to the theorem now known as the Cauchy–Kovalevskaya theorem, which establishes 

conditions under which certain partial differential equations possess local analytic solutions. 

She also made important contributions to the mechanics of rotating rigid bodies. Her research on the 

rotation of a solid body around a fixed point earned the Prix Bordin from the French Academy of 

Sciences in 1888. 
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In 1889, she became a professor at the University of Stockholm, making history as the first woman in the 

modern era to hold a full professorship in mathematics.  

Kovalevskaya's career was not without personal and professional difficulties. She had to overcome 

educational restrictions, establish herself in unfamiliar academic environments, and balance scientific 

work with personal responsibilities. 

Her achievement demonstrated that women could become not merely students of mathematics but leading 

researchers and university professors. 

4. Grace Chisholm Young (1868–1944): Research, Collaboration, and Mathematical Education 

Fields: Real analysis, set theory, differential calculus. 

Major achievement: Research on derivatives and the foundations of calculus, including work associated 

with the Denjoy–Young–Saks theorem. 

Grace Chisholm Young was an English mathematician who pursued advanced education at a time when 

women's access to universities and research careers remained limited. Educated initially at home, she 

entered Girton College, Cambridge, in 1889. Although women could study there, Cambridge did not 

award women full degrees on the same terms as men during her student years. 

Determined to continue her mathematical education, she went to the University of Göttingen in Germany, 

where she studied under the distinguished mathematician Felix Klein. In 1895, she received a doctorate, 

becoming the first woman to earn a PhD in mathematics from a German university.  

Grace later married mathematician William Henry Young. Their partnership became a productive 

mathematical collaboration, and together they wrote numerous research papers and books on analysis and 

related topics. Her work included research on the foundations of differential calculus, set theory, and the 

behaviour of derivatives. 

Her story illustrates both the opportunities and the difficulties of collaboration. Working alongside a 

prominent mathematical partner enabled sustained research, but it is also important to recognize Grace's 

own intellectual contributions rather than allowing them to disappear behind a shared professional 

identity. 

Grace Chisholm Young helped advance mathematical analysis and demonstrated that women could 

contribute original research, write influential textbooks, and participate in international mathematical 

scholarship. 

5. Emmy Noether (1882–1935): The Architect of Modern Abstract Algebra 

Fields: Abstract algebra, ring theory, invariant theory, mathematical physics. 

Major achievements: Noether's theorem and fundamental advances in the theory of rings and ideals. 
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Emmy Noether is widely regarded as one of the most influential mathematicians of the twentieth century. 

Her work transformed abstract algebra and established deep connections between algebraic structures and 

the laws of physics. 

Born in Erlangen, Germany, Noether initially faced restrictions on women's university education. She was 

permitted to attend lectures at German universities before women gained full access to formal enrolment. 

After completing her doctorate in 1907, she continued her mathematical research, but securing an official 

academic position proved difficult. 

At the University of Göttingen, leading mathematicians David Hilbert and Felix Klein supported her 

work. Even so, institutional resistance delayed her formal academic recognition. Hilbert famously 

defended her right to teach mathematics in a debate over women's academic participation. In 1919, she 

obtained permission to lecture formally, although she did not immediately receive a regular salaried 

professorship.  

Noether's mathematical contributions were profound. In abstract algebra, she developed a structural 

approach to rings, ideals, and algebraic systems. Rather than concentrating only on calculating specific 

answers, she investigated the general principles that govern mathematical objects. 

Her other major achievement, Noether's theorem, establishes a fundamental relationship between 

continuous symmetries and conservation laws in physics. For example, the symmetry of physical laws 

under translations in time is associated with conservation of energy. 

In 1933, after the Nazi regime came to power, Noether was dismissed from her position because she was 

Jewish. She emigrated to the United States and taught at Bryn Mawr College. She died in 1935 following 

surgery. 

Noether's life represents both intellectual brilliance and the destructive effects of discrimination. Her 

ideas continue to shape algebra, theoretical physics, and many other areas of mathematics. 

6. Olga Ladyzhenskaya (1922–2004): Persistence in Mathematical Physics 

Fields: Partial differential equations, fluid mechanics, mathematical physics. 

Major achievement: Fundamental results concerning the Navier–Stokes equations and the theory of 

viscous fluid flow. 

Olga Ladyzhenskaya was a leading twentieth-century mathematician whose work helped establish 

rigorous foundations for important problems in fluid mechanics. Her life unfolded during a period of 

political upheaval in the Soviet Union, and her career was affected by circumstances beyond mathematics. 

Her father, a mathematics teacher, encouraged her interest in the subject from childhood. However, her 

family's circumstances became difficult after her father was arrested and died during the Stalinist purges. 

His fate created serious obstacles to Olga's educational prospects. 
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Despite these difficulties, she continued her studies and eventually became a distinguished researcher and 

professor. She made major contributions to partial differential equations, especially equations describing 

the behaviour of fluids and the movement of heat and other physical quantities. 

Her research on the Navier–Stokes equations was particularly important. These equations describe the 

motion of viscous fluids, including water and air. Ladyzhenskaya developed powerful methods for 

studying the existence, uniqueness, and behaviour of solutions to such equations. Her work also 

influenced the theory of nonlinear evolution equations and dynamical systems.  

The Navier–Stokes equations remain central to modern mathematical physics, and important questions 

about their solutions in three dimensions are still unresolved. 

Ladyzhenskaya's career shows how mathematical research can progress even in difficult political 

circumstances. Her determination and scientific achievements secured her a place among the most 

important analysts of the twentieth century. 

7. Maryam Mirzakhani (1977–2017): A New Vision of Geometry 

Fields: Geometry, topology, dynamical systems. 

Major achievement: Groundbreaking work on the geometry and dynamics of Riemann surfaces and 

moduli spaces; first woman to receive the Fields Medal. 

Maryam Mirzakhani was an Iranian mathematician whose work transformed important areas of modern 

geometry and dynamical systems. Born in Tehran in 1977, she initially dreamed of becoming a writer. 

Her interest in mathematics developed during her school years, and she eventually became one of the 

leading mathematicians of her generation. 

Mirzakhani won gold medals at the International Mathematical Olympiad in 1994 and 1995, achieving a 

perfect score in 1995. She later studied at Sharif University of Technology in Tehran and completed her 

doctorate at Harvard University in 2004 under the supervision of Curtis McMullen. 

Her research concerned the geometry of curved surfaces, particularly Riemann surfaces, and the spaces 

that describe different geometric structures on such surfaces. She developed innovative methods for 

understanding the lengths of closed geodesics, the geometry of moduli spaces, and the dynamics of 

billiard trajectories on polygonal surfaces. 

In 2014, Mirzakhani became the first woman and the first Iranian to receive the Fields Medal, one of the 

highest honours in mathematics. The award recognized the originality and depth of her contributions to 

geometry and dynamical systems.  

Mirzakhani's approach was distinctive. She often used drawings, visual exploration, and long periods of 

reflection to investigate complicated geometric questions. Her work demonstrated that creativity and 

imagination are essential even in the most abstract branches of mathematics. 
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She died of cancer in 2017 at the age of forty. Her life was tragically short, but her scientific 

achievements and the international recognition she received opened new possibilities for women 

mathematicians around the world. 

Mirzakhani remains an inspiring example of intellectual independence, creativity, and excellence. 

8. Karen Uhlenbeck (born 1942): A Pioneer of Modern Geometric Analysis 

Fields: Geometric analysis, partial differential equations, gauge theory. 

Major achievement: Foundational contributions to geometric analysis; first woman to receive the Abel 

Prize. 

Karen Uhlenbeck is an American mathematician whose research has had a major influence on modern 

geometry, analysis, and mathematical physics. Her work combines differential equations with the study of 

geometric structures, providing tools for investigating complex mathematical and physical systems. 

Uhlenbeck studied physics before turning increasingly towards mathematics. She earned her doctorate 

from Brandeis University in 1968 and subsequently developed an influential research career despite the 

gender discrimination that women continued to encounter in American universities. 

She has recalled the difficulties women faced in obtaining academic appointments, including being told 

that institutions preferred not to hire women. Such experiences illustrate that professional barriers 

persisted well into the twentieth century, even as women's access to higher education improved. 

Uhlenbeck made fundamental contributions to geometric partial differential equations, gauge theory, 

minimal surfaces, harmonic maps, and the calculus of variations. Her work helped establish modern 

geometric analysis, a field in which analytical techniques are used to understand geometric and 

topological problems. 

In 2019, she became the first woman to receive the Abel Prize, awarded for her pioneering achievements 

in geometric partial differential equations, gauge theory, and integrable systems.  

Beyond her research, Uhlenbeck has worked to improve opportunities for younger mathematicians, 

including through programmes that encourage women to pursue mathematics and develop research 

careers. 

Her achievements demonstrate that women's contributions to mathematics are not limited to overcoming 

historical barriers. Women are also shaping the most advanced and influential areas of contemporary 

mathematical research. 

Common Themes in the Lives of Women Mathematicians 

The lives of these eight women reveal several important themes in the history of mathematics. 

1. Overcoming educational barriers. Agnesi, Germain, Kovalevskaya, and Noether lived in periods when 

women faced substantial restrictions on higher education. Their achievements challenged assumptions 

about who could participate in mathematical research. 
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2. Recognition after persistent struggle. Germain worked under a male pseudonym, Kovalevskaya 

pursued education abroad, and Noether struggled to obtain a formal academic position. Their experiences 

show that mathematical ability alone has not always guaranteed equal opportunities. 

3. Transforming fundamental mathematical ideas. These women contributed to a remarkable range of 

subjects, from calculus and number theory to abstract algebra, partial differential equations, and modern 

geometry. Their research became part of the foundations on which later mathematical advances were 

built. 

4. Balancing personal challenges and intellectual ambition. Political persecution, family circumstances, 

illness, and professional discrimination affected several of these mathematicians. Nevertheless, they 

continued to develop ideas that changed their fields. 

5. Inspiring future generations. The achievements of Mirzakhani and Uhlenbeck demonstrate that women 

continue to make discoveries at the highest levels of mathematics. Their recognition also provides 

powerful role models for students who might otherwise believe that mathematics is not a field for them. 

Conclusion 

The history of women in mathematics is a story of intellectual achievement, determination, and the 

gradual breaking down of social barriers. From Maria Gaetana Agnesi's pioneering textbook to Sophie 

Germain's investigations in number theory, from Sofya Kovalevskaya's groundbreaking research to 

Emmy Noether's transformation of abstract algebra, women have helped shape the foundations of modern 

mathematics. 

Grace Chisholm Young advanced mathematical analysis through her research and collaboration. Olga 

Ladyzhenskaya developed powerful methods for understanding fluid mechanics. Maryam Mirzakhani 

opened new horizons in geometry and dynamical systems, while Karen Uhlenbeck established ideas that 

transformed geometric analysis. 

Their lives teach us that mathematical progress depends on curiosity, creativity, perseverance, and the 

freedom to pursue ideas. They also remind us that society loses valuable knowledge whenever talent is 

restricted by prejudice or unequal opportunities. 

The greatest lesson from these mathematicians is that mathematical ability has no gender. Their 

accomplishments deserve recognition not merely because they were women who succeeded in a male-

dominated field, but because their discoveries fundamentally enriched mathematics itself. 

For students and teachers, their stories provide both historical insight and inspiration. They encourage 

young women to pursue mathematics with confidence and remind educational institutions of their 

responsibility to provide equal opportunities for all talented learners. 
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Ultimately, the story of women in mathematics is not separate from the history of mathematics. It is an 

essential part of that history—a record of remarkable minds whose achievements have expanded human 

knowledge and whose examples continue to inspire future generations. 
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