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Faces and Dramas  

Behind Theorems in Mathematics 
Introduction 

Mathematics is often regarded as a subject of numbers, symbols, equations, and logical deductions. 

Theorems are usually presented as statements established through rigorous proofs, apparently independent 

of the people who discovered them. However, behind many great mathematical theorems lie fascinating 

human stories of struggle, ambition, rivalry, discrimination, friendship, personal tragedy, and intellectual 

courage. The history of mathematics is not merely the history of ideas; it is also the history of the men 

and women who devoted their lives to the pursuit of truth. 

From Joseph-Louis Lagrange and Pierre-Simon Laplace to Sophie Germain, Évariste Galois, Bernhard 

Riemann, and James Clerk Maxwell, mathematicians have worked under widely different circumstances. 

Some enjoyed recognition and academic success, while others faced poverty, political unrest, social 

prejudice, or rejection. Some lived long enough to see their theories transform science, while others died 

before their most important contributions were fully appreciated. 

The phrase “faces and dramas behind theorems” reminds us that mathematical discoveries emerge from 

human lives. A theorem may be expressed in a few lines, but the journey towards it may involve years of 

thought, heated controversy, personal sacrifice, and extraordinary imagination. 

This essay explores the lives, mathematical achievements, and personal dramas of twenty distinguished 

mathematicians whose contributions helped shape modern mathematics and its applications. 

1. Joseph-Louis Lagrange (1736–1813): The Power of Mathematical Elegance 

Major contributions: Calculus of variations, analytical mechanics, number theory, and Lagrange's 

theorem. 

Joseph-Louis Lagrange was one of the greatest mathematical minds of the eighteenth century. Born in 

Turin, he displayed extraordinary talent at an early age. His work transformed mechanics by expressing 

physical problems through mathematical analysis rather than relying primarily on geometrical 

constructions. 

Lagrange's Mécanique analytique (1788) demonstrated the extraordinary power of analytical methods in 

understanding motion. His contributions included Lagrange's theorem in group theory, results in number 

theory, and methods that later became fundamental to mathematical physics. 

His personal story was relatively fortunate compared with those of several other mathematicians 

discussed here. He gained the support of leading scholars, became associated with the Berlin Academy, 

and later worked in Paris. Yet the political upheavals of the French Revolution created uncertainty for 

intellectual life. Lagrange survived these turbulent years and received recognition under the new regime. 
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What made Lagrange remarkable was his belief that mathematical reasoning could unify apparently 

different problems. His life illustrates how elegance and abstraction can become powerful instruments for 

understanding nature. 

2. Pierre-Simon Laplace (1749–1827): Mathematics, Ambition, and Power 

Major contributions: Probability theory, celestial mechanics, Laplace's equation, and Laplace transforms. 

Laplace sought to explain the motions of heavenly bodies through mathematical laws. His monumental 

work on celestial mechanics helped establish the mathematical foundations of modern astronomy. 

Laplace's Mécanique céleste brought Newtonian mechanics to a remarkable level of sophistication. He 

also made major contributions to probability theory, particularly through his work on the mathematical 

treatment of uncertainty. 

One famous story concerns Napoleon Bonaparte, who reportedly asked Laplace why his account of the 

universe did not mention God. Laplace is said to have replied that he had no need for that hypothesis. The 

wording and historical details of this anecdote are debated, but it has endured as a symbol of the growing 

independence of scientific explanation from traditional theological accounts. 

Laplace also moved through the shifting political landscape of revolutionary and Napoleonic France. His 

career demonstrates that mathematical greatness and political ambition can coexist, sometimes uneasily. 

His mathematical legacy rests on the extraordinary precision with which he applied analysis and 

probability to the physical world. 

3. Sophie Germain (1776–1831): A Woman Against the Barriers of Her Time 

Major contributions: Number theory, Fermat's Last Theorem for special classes of exponents, and 

elasticity theory. 

Sophie Germain was a pioneering mathematician who pursued advanced mathematics in an era when 

women were generally excluded from formal scientific education and professional recognition. 

Germain developed an interest in mathematics while still young, reportedly studying books during the 

turmoil of the French Revolution despite opposition from her family. Because women could not freely 

participate in the institutions available to male scholars, she initially submitted mathematical work under 

the male pseudonym M. Le Blanc. 

Her correspondence with Carl Friedrich Gauss was particularly significant. Gauss admired her 

mathematical ability, and she eventually revealed her identity. His respect for her work stands in contrast 

to the prejudice that prevented many women from receiving equal opportunities. 

Germain made important contributions to number theory and elasticity. Her investigations into Fermat's 

Last Theorem helped establish results for certain classes of prime exponents, although she did not prove 

the theorem in its entirety. Her research on vibrating elastic surfaces also earned recognition from the 

French scientific establishment. 
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Her life represents a drama of exclusion and perseverance. Germain's achievements demonstrate that 

mathematical talent is not determined by gender, even when institutions make its development 

unnecessarily difficult. 

4. Joseph Fourier (1768–1830): From Political Turmoil to the Mathematics of Heat 

Major contributions: Fourier series, Fourier analysis, and the theory of heat conduction. 

Fourier showed how complicated periodic functions could be represented using sums of sine and cosine 

functions. His ideas became fundamental to mathematical physics, engineering, signal processing, and 

modern communications. 

Jean-Baptiste Joseph Fourier lived through the French Revolution and the rise of Napoleon. He initially 

considered a religious career but was drawn towards mathematics and teaching. Political upheaval 

interrupted his early life, and he became involved in revolutionary activities, experiencing the dangers of 

the period. 

Fourier accompanied Napoleon's expedition to Egypt in 1798, where he undertook administrative and 

scholarly responsibilities. His most enduring mathematical achievement, however, emerged from his 

investigation of heat. 

In his work on heat conduction, Fourier argued that a broad class of functions could be represented by 

trigonometric series. His ideas were initially controversial because mathematicians questioned the 

conditions under which such series could represent functions. These debates helped stimulate later 

developments in mathematical analysis. 

The drama behind Fourier's work was the struggle to make mathematical representation more powerful 

than the traditional methods of his time. Today, Fourier analysis allows scientists to study everything 

from musical sounds and medical images to heat flow and digital signals. 

5. Augustin-Louis Cauchy (1789–1857): The Search for Rigour 

Major contributions: Rigorous calculus, limits, continuity, complex analysis, and the Cauchy integral 

theorem. 

Cauchy helped transform calculus from a collection of powerful but sometimes informal techniques into a 

more logically precise discipline. 

During the nineteenth century, mathematicians increasingly recognized that the foundations of calculus 

needed greater clarity. Cauchy played a leading role in this transformation. His definitions of limits, 

continuity, and convergence helped establish standards of proof that influenced generations of 

mathematicians. 

His Cours d'analyse (1821) emphasized the need to establish mathematical results through carefully stated 

assumptions and logical arguments. His work on complex functions also led to fundamental results such 

as the Cauchy integral theorem. 
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Cauchy's personal and professional life was shaped by political change. A committed royalist, he left 

France following the July Revolution of 1830 and spent years working outside Paris before returning. His 

strong convictions sometimes complicated his relationships with colleagues and institutions. 

The drama of Cauchy's career lies in the tension between extraordinary productivity and the sometimes 

rigid attitudes with which he approached academic life. His legacy is nevertheless immense: the modern 

language of analysis owes much to his insistence that intuition must be supported by proof. 

6. Niels Henrik Abel (1802–1829): Genius Against Poverty and Illness 

Major contributions: Abel–Ruffini theorem, elliptic functions, and the foundations of the theory of 

algebraic equations. 

Abel demonstrated that there is no general solution by radicals for polynomial equations of degree five or 

higher. 

Niels Henrik Abel was one of the most brilliant yet unfortunate mathematicians of the nineteenth century. 

Born in Norway, he grew up in a family facing financial difficulties. Despite his exceptional talent, he 

struggled to secure stable employment and international recognition. 

One of his most important achievements concerned the general quintic equation. For centuries, 

mathematicians had sought a formula analogous to the quadratic, cubic, and quartic formulas. Abel 

established that no universal formula using only arithmetic operations and radicals could solve every 

polynomial equation of degree five or higher. 

He also made important discoveries concerning elliptic functions, opening new directions in analysis. 

Abel travelled through Europe in search of recognition and employment. Although some influential 

mathematicians eventually recognized his talent, professional success came too late. He died of 

tuberculosis at only twenty-six years of age. 

Tragically, a professorship in Berlin was arranged for him shortly before his death, but the news reached 

him too late. His life reminds us that mathematical greatness does not guarantee personal security or 

timely recognition. The Abel Prize, established much later, honours his enduring influence on 

mathematics. 

7. Évariste Galois (1811–1832): Mathematics and the Drama of Revolution 

Major contributions: Group theory and the theory of solvability of polynomial equations. 

Galois developed ideas that explained when polynomial equations can be solved using radicals. His work 

laid foundations for modern abstract algebra. 

Évariste Galois lived a short and turbulent life during a period of political unrest in France. He was 

passionate about republican politics and repeatedly came into conflict with authorities. His mathematical 

talent was extraordinary, but his academic career was marked by rejection and frustration. 
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Galois submitted mathematical work to the French Academy, but important manuscripts were lost, 

misunderstood, or inadequately assessed. His ideas were far ahead of the mathematical language 

commonly used at the time. 

His greatest achievement was to connect polynomial equations with the algebraic structures now known 

as groups. This connection made it possible to determine why certain equations admit solutions by 

radicals while others do not. What had appeared to be an isolated problem in algebra became part of a 

much broader theory of mathematical structure. 

In May 1832, Galois was wounded in a pistol duel and died the following day, aged twenty. The precise 

circumstances and motives surrounding the duel remain subjects of historical debate. During the night 

before the duel, he wrote mathematical notes and letters, including an account of ideas he feared he might 

not live to develop. 

His papers were eventually recognized as foundational. Galois's life is one of the most dramatic examples 

of the distance that can separate a mathematical discovery from its acceptance by the wider community. 

8. Carl Friedrich Gauss (1777–1855): The Prince of Mathematicians 

Major contributions: Number theory, least squares, complex numbers, differential geometry, and the 

fundamental theorem of algebra. 

Gauss's work influenced nearly every major branch of nineteenth-century mathematics and established 

standards of exceptional precision. 

Carl Friedrich Gauss showed remarkable mathematical ability from childhood. One famous story recounts 

that, as a young pupil, he quickly calculated the sum of the integers from 1 to 100 by pairing the first and 

last terms, then the second and second-last terms. Although the details of the classroom anecdote are 

difficult to verify independently, it captures the ingenuity associated with his early reputation. 

Gauss's Disquisitiones Arithmeticae (1801) transformed number theory. His investigations into modular 

arithmetic, quadratic reciprocity, and the properties of integers created a framework that remains central 

to modern mathematics. 

He also helped establish the importance of complex numbers, developed methods of astronomical 

calculation, and contributed to differential geometry and geodesy. 

Gauss was known for exceptionally high standards and often delayed publishing work until he considered 

it complete. This caution strengthened the quality of his published mathematics but meant that some of 

his ideas were developed independently by others before his own related results became known. 

His life demonstrates both the power and the limitations of perfectionism. Mathematical achievement 

depends not only on discovering truth but also on communicating it to the world. 

9. Nikolai Lobachevsky (1792–1856): The Man Who Changed Geometry 

Major contributions: Non-Euclidean geometry, especially hyperbolic geometry. 
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Lobachevsky challenged the assumption that Euclid's parallel postulate was the only possible foundation 

for a consistent geometry. 

For more than two thousand years, Euclidean geometry had dominated mathematical thought. Many 

mathematicians attempted to prove the parallel postulate from Euclid's other assumptions. Lobachevsky 

pursued a different path: he explored what would happen if the postulate were replaced by an alternative. 

In hyperbolic geometry, through a point outside a given line, more than one line can be drawn that does 

not intersect the given line. This contrasts with Euclidean geometry, where exactly one parallel exists. 

Lobachevsky published his ideas during the 1820s and 1830s, but they initially attracted limited attention 

and were often misunderstood. He continued to develop and defend his geometry despite criticism and 

professional difficulties. Towards the end of his life, he also suffered from declining health and loss of 

sight. 

His work eventually became recognized as a revolutionary development. Along with the independent 

work of János Bolyai and earlier explorations by Gauss, it transformed the understanding of geometry and 

opened the way to the geometrical ideas later used in relativity. 

Lobachevsky's story illustrates a central theme in the history of mathematics: an idea that challenges 

deeply established assumptions may require decades before its importance becomes clear. 

10. Bernhard Riemann (1826–1866): The Geometry of New Worlds 

Major contributions: Riemannian geometry, complex analysis, the Riemann integral, and the Riemann 

hypothesis. 

Riemann broadened the meaning of geometry by investigating spaces whose properties could vary from 

point to point. 

Bernhard Riemann was a quiet and intellectually sensitive mathematician who initially faced difficulties 

in his education. His family had limited financial resources, and he was not known for the forceful 

personality often associated with academic success. 

Under the influence of Carl Friedrich Gauss, Riemann developed a new approach to geometry. In his 

famous 1854 lecture on the foundations of geometry, he introduced ideas that eventually led to the 

mathematical study of curved spaces of many dimensions. 

His work also transformed complex analysis through the theory of Riemann surfaces, which made 

multivalued complex functions easier to understand. In number theory, the Riemann zeta function and the 

still-unproved Riemann hypothesis became central to the study of prime numbers. 

Riemann suffered from poor health, including tuberculosis, and died in Italy at the age of thirty-nine. His 

short life produced ideas whose consequences extended far beyond the mathematics of his own century. 
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The later use of Riemannian geometry in Einstein's general theory of relativity demonstrates the 

extraordinary reach of abstract mathematical thought. Riemann explored mathematical structures long 

before their physical significance was fully understood. 

11. Karl Weierstrass (1815–1897): The Master of Mathematical Rigour 

Major contributions: Rigorous analysis, the epsilon-delta definition of limits, and the theory of continuous 

functions. 

Weierstrass helped establish the precise logical foundations of modern calculus and mathematical 

analysis. 

Karl Weierstrass did not follow a straightforward path to mathematical fame. At the wishes of his family, 

he initially studied law, finance, and related subjects at the University of Bonn. His interests, however, lay 

in mathematics, and his early university years were marked by a lack of direction. 

He eventually became a schoolteacher and spent many years teaching mathematics while conducting 

research independently. His mathematical achievements gained recognition later in life, eventually 

leading to a professorship in Berlin. 

Weierstrass insisted that mathematical statements about limits, continuity, and convergence should be 

established through precise definitions and proofs. His work helped develop the epsilon-delta approach 

that is still used in calculus today. 

One of the most surprising results associated with his school of analysis was the construction of a 

function that is continuous everywhere but differentiable nowhere. This challenged the intuitive belief 

that a continuous curve should generally possess a well-defined tangent. 

The drama of Weierstrass's career lies in his long period of relative obscurity before recognition. His life 

demonstrates that intellectual achievement may develop outside prestigious institutions and that 

perseverance can eventually overcome professional neglect. 

12. Pafnuty Chebyshev (1821–1894): The Mathematics of Approximation 

Major contributions: Chebyshev polynomials, approximation theory, probability, and number theory. 

Chebyshev developed mathematical tools for approximation and made important contributions to the 

distribution of prime numbers. 

Pafnuty Chebyshev became one of the leading figures in the development of mathematics in Russia. His 

research focused on problems where exact solutions were difficult or unavailable, making approximation 

an essential mathematical tool. 

The Chebyshev polynomials are particularly important because they provide effective ways to 

approximate functions while controlling errors. Such techniques are widely used in numerical analysis, 

scientific computing, and engineering. 
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Chebyshev also investigated prime numbers and probability theory. His work on prime-number 

distribution helped advance the mathematical understanding that led towards the prime number theorem. 

Unlike Galois and Abel, Chebyshev enjoyed a long academic career and played an important role in 

developing a Russian mathematical school. He was associated with the St. Petersburg Academy and 

influenced younger researchers through his teaching and research. 

His story is less marked by personal tragedy than by institution-building and sustained intellectual effort. 

It reminds us that mathematical progress depends not only on spectacular individual discoveries but also 

on the patient development of methods that make difficult problems manageable. 

13. Jean-Robert Argand (1768–1822): Giving Geometry to Imaginary Numbers 

Major contributions: Geometrical representation of complex numbers. 

Argand helped make complex numbers visually understandable by representing them as points in a plane. 

For centuries, imaginary numbers were regarded with suspicion. Although mathematicians used quantities 

involving \(\sqrt{-1}\) to solve equations, their meaning remained difficult to interpret geometrically. 

Jean-Robert Argand, a Swiss-born mathematician who worked in France, developed a geometrical 

representation in which a complex number \(z=a+bi\) corresponds to the point \((a,b)\) in a plane. The 

horizontal axis represents the real part and the vertical axis the imaginary part. 

This representation, commonly called the Argand diagram, makes the arithmetic of complex numbers 

more intuitive. Addition corresponds to vector addition, while multiplication can be interpreted through 

changes in magnitude and angle. 

Argand was not a conventional university professor with an established academic career. He worked in 

business and developed his mathematical ideas largely outside the main academic institutions. His 1806 

publication explaining complex numbers received limited attention initially. 

The broader mathematical community gradually came to recognize the importance of geometrical 

representations of complex numbers, developed by Argand and others. His story illustrates how a 

powerful idea can emerge beyond established academic circles and become essential to mathematics long 

after its initial presentation. 

14. William Rowan Hamilton (1805–1865): The Discovery of Quaternions 

Major contributions: Quaternions, Hamiltonian mechanics, and major advances in algebra and 

mathematical physics. 

Hamilton developed quaternions, an algebraic system that extended complex-number ideas into a four-

dimensional structure. 

William Rowan Hamilton was an Irish mathematical prodigy who became the Royal Astronomer of 

Ireland and a professor at Trinity College Dublin. His intellectual achievements began early, and he made 

important contributions to optics before turning to algebra. 
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Hamilton sought an algebraic method for representing rotations and other geometrical transformations in 

three dimensions. For years, he struggled to find a satisfactory system. According to his famous account, 

on 16 October 1843, while walking with his wife along Dublin's Royal Canal, he suddenly realized the 

essential multiplication rules for quaternions. 

He carved the fundamental relation i2 = j2 = k2 = ijk = -1 

into the stone of Brougham Bridge, now commemorated as Broom Bridge. The precise details of the 

moment are preserved through Hamilton's own account, and the bridge inscription has become a 

celebrated landmark in mathematical history. 

Quaternions introduced a multiplication system in which the order of factors matters: in general, \(ij\neq 

ji\). This was a major step in the development of noncommutative algebra. 

Hamilton's ideas influenced mathematical physics, although vector methods later became more 

convenient for many applications. Quaternions continue to be used in areas such as computer graphics, 

robotics, and spacecraft orientation. 

His story shows how years of intellectual struggle can culminate in a sudden insight that changes the 

direction of mathematical thought. 

15. August Ferdinand Möbius (1790–1868): The Topology of Surfaces 

Major contributions: Möbius strip, projective geometry, and coordinate geometry. 

Möbius helped establish ideas that later became important in topology, the study of properties preserved 

under continuous deformation. 

August Ferdinand Möbius was a German mathematician and astronomer whose work combined 

geometrical imagination with careful analysis. He studied under leading mathematicians and eventually 

became a professor at the University of Leipzig. 

He is particularly famous for the Möbius strip, a surface obtained by taking a strip of paper, twisting one 

end through half a turn, and joining the ends. The resulting surface has only one side and one boundary 

component. 

This simple construction reveals how geometrical objects can possess properties that differ from everyday 

intuition. The Möbius strip later became an iconic example in topology, although the modern 

development of topology involved many other mathematicians as well. 

Möbius also contributed to projective geometry and developed methods for representing geometrical 

relationships using coordinates. His work was part of a broader nineteenth-century movement away from 

geometry understood solely through measurement and towards the study of structural properties. 

His importance lies in demonstrating that even a familiar object such as a strip of paper can reveal 

surprising mathematical truths when examined through abstraction. 

16. James Clerk Maxwell (1831–1879): The Mathematics Behind Electromagnetism 
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Major contributions: Maxwell's equations, electromagnetic theory, kinetic theory of gases, and statistical 

physics. 

Maxwell unified electricity, magnetism, and light within a mathematical framework that transformed 

physics. 

James Clerk Maxwell was a Scottish scientist whose work demonstrates the extraordinary power of 

mathematics to unite seemingly unrelated physical phenomena. As a young scholar, he showed a strong 

interest in geometrical problems and the mathematical description of nature. 

During the nineteenth century, electricity and magnetism were studied through separate experimental 

laws. Maxwell brought these ideas together into a unified theory. His equations showed that changing 

electric and magnetic fields could propagate through space as waves travelling at the speed of light. 

This led to the profound conclusion that light itself is electromagnetic radiation. Maxwell's work 

eventually helped lay the foundations for radio, telecommunications, radar, and many modern 

technologies. 

Maxwell also made major contributions to the kinetic theory of gases and the statistical description of 

physical systems. His research helped establish the connection between microscopic motion and 

macroscopic physical behaviour. 

His life was relatively stable compared with those of Abel and Galois, but his achievements came through 

sustained mathematical and experimental synthesis. He died of abdominal cancer at forty-eight, leaving a 

scientific legacy that profoundly influenced Einstein and later physicists. 

Maxwell's story demonstrates that the greatest mathematical achievements sometimes emerge when 

equations reveal a unity that experiments alone have not yet fully exposed. 

17. Arthur Cayley (1821–1895): The Architecture of Modern Algebra 

Major contributions: Matrix theory, group theory, invariant theory, and algebraic geometry. 

Cayley helped establish matrices as mathematical objects with their own algebra and applications. 

Arthur Cayley was an English mathematician who initially trained and worked as a lawyer. Despite his 

professional legal career, he continued to pursue mathematical research and published extensively before 

eventually becoming a professor at Cambridge. 

Cayley's work helped develop the abstract approach to algebra that became central to modern 

mathematics. He treated matrices as mathematical entities in their own right and formulated fundamental 

rules for their addition and multiplication. 

The Cayley–Hamilton theorem states that every square matrix satisfies its own characteristic polynomial. 

In practical terms, if the characteristic polynomial of a matrix is substituted into that matrix, the result is 

the zero matrix. This theorem connects linear algebra, polynomial equations, and matrix transformations. 
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Cayley also contributed to group theory and invariant theory, providing methods for studying 

mathematical structures that remain unchanged under specified transformations. 

His transition from law to academic mathematics illustrates a distinctive kind of intellectual persistence. 

Rather than abandoning mathematical research during his legal career, he continued to publish and 

develop new ideas until he obtained a full-time academic position. 

His work helped shape the language used in contemporary linear algebra, computer science, physics, and 

engineering. 

18. James Joseph Sylvester (1814–1897): Algebra, Friendship, and Academic Struggle 

Major contributions: Matrix theory, invariant theory, number theory, and combinatorics. 

Sylvester helped develop the algebraic techniques that became central to modern matrix methods and the 

study of invariants. 

James Joseph Sylvester was a gifted English mathematician whose career was shaped by both intellectual 

achievement and institutional barriers. He collaborated with Arthur Cayley, and together they played an 

important role in developing nineteenth-century algebra. 

Sylvester helped establish the language of matrices and contributed to the theory of invariants, which 

studies expressions that remain unchanged under specified transformations. He also made important 

contributions to number theory and combinatorics. 

His professional career was not always smooth. He encountered barriers in academic appointments 

because of religious and institutional requirements of the period. His experiences illustrate how factors 

unrelated to mathematical ability could limit access to academic opportunities. 

Sylvester later held positions in Britain and the United States, including a professorship at Johns Hopkins 

University. He helped establish a strong research culture there and contributed to the growth of American 

mathematics. 

He was also known for his enthusiasm for mathematical language and for coining terminology that helped 

make abstract concepts more accessible. His career shows that mathematical progress is influenced not 

only by individual discovery but also by collaboration, teaching, and the creation of institutions in which 

new ideas can flourish. 

19. Oliver Heaviside (1850–1925): The Outsider Who Simplified Electromagnetism 

Major contributions: Operational calculus, vector methods in electromagnetism, and transmission-line 

theory. 

Heaviside transformed Maxwell's electromagnetic theory into a more compact and practical mathematical 

form. 

Oliver Heaviside was an English mathematician and electrical engineer whose career differed greatly 

from that of a conventional academic. He received little formal university education and spent much of 
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his life working independently. Nevertheless, his mathematical insights had a profound influence on 

electrical engineering and applied mathematics. 

Heaviside recognized that Maxwell's electromagnetic theory, originally expressed through a large 

collection of equations, could be reformulated into a compact system of four vector equations. This made 

the theory easier to use in practical problems involving electricity and magnetism. 

He also developed operational methods for solving differential equations, treating differentiation through 

algebraic operations involving a symbolic variable. Although some of his techniques initially lacked the 

rigorous justification expected by mathematicians, later developments in operational calculus and 

transform methods established rigorous foundations for many related procedures. 

His work on transmission lines helped engineers understand signal propagation and electrical 

communication over long distances. 

Heaviside's unconventional personality and independent working style sometimes brought him into 

conflict with established scientific circles. He struggled financially for much of his life and received less 

recognition during his lifetime than his achievements arguably deserved. 

His story reveals that mathematical innovation does not always originate in universities or follow 

conventional academic procedures. Sometimes, a practical problem and an independent mind can 

transform an entire scientific discipline. 

20. Lord Kelvin (William Thomson, 1824–1907): Mathematics, Measurement, and Scientific 

Controversy 

Major contributions: Thermodynamics, absolute temperature, mathematical physics, and submarine 

telegraphy. 

Lord Kelvin applied mathematical reasoning to the laws of heat, energy, and electricity, helping to 

establish the foundations of modern physical science. 

William Thomson, later known as Lord Kelvin, was a Scottish mathematical physicist whose work 

connected abstract mathematical principles with practical technological problems. He became a professor 

at the University of Glasgow at a young age and remained closely associated with the university 

throughout much of his career. 

Kelvin made major contributions to thermodynamics, including the development of the absolute 

temperature scale that bears his name. His work helped clarify the relationship between heat, energy, and 

the direction of physical processes. 

He also played an important role in submarine telegraphy. Understanding the behaviour of electrical 

signals travelling through long underwater cables required sophisticated mathematical analysis. Kelvin 

developed instruments and methods that helped make reliable transatlantic communication possible. 
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Yet Kelvin's career also illustrates the limits of scientific prediction. In the late nineteenth century, he 

made estimates of the Earth's age based on thermal calculations that produced values far lower than the 

modern geological age. These estimates did not account adequately for internal radioactive heating, which 

was discovered later, or the full complexity of the Earth's thermal history. 

His experience reminds us that even brilliant scientists can reach incorrect conclusions when their models 

omit important physical processes. Scientific knowledge advances not through the infallibility of 

individual geniuses but through the continuous testing and improvement of theories. 

Kelvin's legacy is therefore twofold: his achievements demonstrate the extraordinary usefulness of 

mathematical physics, while his errors illustrate why scientific conclusions must remain open to revision. 

Common Themes in the Lives of Great Mathematicians 

The lives of these twenty mathematicians reveal that behind theorems and mathematical discoveries lie 

recurring human experiences. Their stories can be understood through several common themes. 

1. Social barriers and exclusion 

Sophie Germain faced discrimination because of her gender, while Sylvester encountered institutional 

barriers during his academic career. Their experiences demonstrate that social structures can restrict 

intellectual opportunity without diminishing individual talent. 

2. Poverty, illness, and untimely death 

Abel died at twenty-six, Galois at twenty, and Riemann at thirty-nine. Their short lives remind us that 

mathematical history is also a record of unrealized possibilities and discoveries made under difficult 

personal circumstances. 

3. Resistance to revolutionary ideas 

Lobachevsky's non-Euclidean geometry, Galois's abstract algebra, and Fourier's mathematical methods 

challenged prevailing assumptions. Their work shows that important discoveries may initially encounter 

doubt before becoming accepted. 

4. The struggle for rigour and elegance 

Lagrange sought analytical elegance, Cauchy strengthened logical rigour, and Weierstrass clarified the 

foundations of analysis. Their efforts transformed mathematics from a collection of techniques into a 

discipline founded on precise definitions and proofs. 

5. The union of mathematics and the physical world 

Maxwell, Kelvin, Fourier, and Heaviside demonstrated how mathematical equations can explain heat, 

electricity, magnetism, and communication. Their achievements show that abstract reasoning can produce 

profound practical consequences. 

Conclusion: The Human Stories Behind Mathematical Truth 
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The history of mathematics is much more than a sequence of theorems, formulas, and discoveries. It is a 

story of people who questioned accepted beliefs, struggled against obstacles, and pursued ideas whose 

significance was not always immediately understood. 

Lagrange and Laplace demonstrated the power of mathematical analysis. Sophie Germain challenged 

social barriers. Fourier and Cauchy reshaped mathematical methods. Abel and Galois revealed the deep 

structure of algebra while suffering the misfortunes of short lives. Gauss and Riemann transformed 

number theory and geometry. Lobachevsky challenged the foundations of Euclidean thought, while 

Weierstrass established new standards of rigour. Chebyshev, Argand, Hamilton, and Möbius expanded 

the language of mathematics. Maxwell, Cayley, Sylvester, Heaviside, and Kelvin showed how 

mathematical theories could transform science and technology. 

Their lives also reveal that there is no single path to mathematical greatness. Some mathematicians 

worked within powerful academic institutions; others struggled outside them. Some achieved recognition 

during their lifetimes, while others received their greatest appreciation only after death. Some made 

discoveries through years of patient calculation, while others experienced moments of sudden insight after 

prolonged intellectual effort. 

Most importantly, these stories remind us that a theorem is not merely a statement to be memorised; it is 

the outcome of human curiosity, imagination, discipline, and perseverance. The mathematical proof may 

eventually be expressed in a few elegant lines, but the human journey behind it can be long, difficult, and 

dramatic. 

For students and teachers, understanding these lives makes mathematics more meaningful. It reveals that 

even the most abstract ideas have histories, that errors and disagreements can contribute to progress, and 

that intellectual courage is often as important as technical skill. 

Ultimately, the faces and dramas behind mathematical theorems humanise the subject. They show us that 

mathematics is not a lifeless collection of symbols but an evolving human achievement—one shaped by 

the dreams, struggles, and extraordinary minds of those who dared to ask questions that others had not yet 

imagined. 
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