
Henry John Stephen Smith FRS (1826-1883)



‘Hardy was the consummate craftsman, a connoisseur of beautiful 

mathematical patterns and a master of stylish writing’. 

‘He had great charm and generosity which helped him to generate in 

others a lively enthusiasm for mathematics’.

G.H. Hardy FRS (1877-1947)



 Born Dublin, November 2, 1826.

 His Mother moves her young family to England in 1828.

 Private tutors followed by move to Oxford in 1840.

 Scholarship to Balliol College, Oxford in 1845.

 Double-first in classics and mathematics in 1849.

 Elected Fellow of Balliol College, Oxford in 1850.

 Elected Savilian Professor of Geometry, Oxford in 1860.

 Appointed Keeper of the Oxford University Museum in 1874.

 Died Oxford, February 9, 1883, aged 57 years.

Henry John Stephen Smith

Henry Smith as Savilian Professor at Oxford.



Oxford University Museum in 1860 with Henry Smith’s Residence to right-hand side.



Henry Smith’s Mathematical Research

The mathematical papers of Henry Smith may be categorized under the headings of Geometry, Theory of Numbers and Elliptic Functions. 

In 1855 Henry Smith wrote his first paper on the Theory of Numbers. 

In it he proved, in an original manner, the two square theorem of Fermat using the notion of palindromic continuants and the Euclidean algorithm.

p≡ 1(𝑚𝑜𝑑 4)

Theorem: (Fermat)

An odd prime p is expressible as a sum of two squares if and only if 



Reports on the Theory of Numbers 1859-1865

In it he showed that any matrix with integer entries can be reduced by row and column operations to a diagonal form in which 

each diagonal entry divides its successors. This is now called the ‘Smith normal form’ of a matrix. 

Henry Smith’s six reports on the Theory of Numbers led him to further investigations.

Request from the British Association in 1858.

[1] ‘On Systems of Linear Indeterminate Equations and Congruences’. Philosophical Transactions,

Vol. CLI. pp. 293-326. Received Jan. 17 ; Read Jan. 31, 1861.



Arithmetical Theory of Forms

The discovery for which Lagrange acquired his greatest renown in number theory 

was in 1770 with his proof that every positive integer can be represented as a sum 

of four squares 

Joseph Louis Lagrange  (1736-1813)

In how many ways can a positive integer be 

represented as a sum of four squares? 

In how many ways can a positive integer be 

represented as a sum of any given number squares? 

So, for example, the integers 5, 7, and 9 can be written as follows 

5 = 22 + 12 + 02 + 02

7 = 22 + 12 + 12 + 12

9 = 32 + 02 + 02 + 02

9 = 22 + 22 + 12 + 02

Note that this decomposition is not usually unique, for example, we can also write 9 as 



• Number of representations as a sum of four squares. (Jacobi)

• Number of representations as a sum of six or eight squares. (Jacobi)

• Counting representations as a sum of three squares. (Gauss)

• Number of representations as a sum of three squares. (Eisenstein 1847)

• Number of representations as a sum of five squares. (Eisenstein but incomplete)

Henry Smith set about completing the work of Eisenstein and sought explicit 

formulae for calculating the number of representations as a sum of five squares. 

Arithmetical Theory of Forms

[2] ‘On the Orders and Genera of Ternary Quadratic Forms’. Philosophical Transactions, Vol. CLVII.

pp. 255-298. Received Feb. 21; Read Feb. 27, 1867.

[3] ‘On the Orders and Genera of Quadratic Forms containing more than Three Indeterminates’.

Proceedings of the Royal Society, Vol. XVI. pp. 197-208. Received Oct. 30 ; Read Dec. 5, 1867.

Gotthold Eisenstein (1823-1852)



Henry Smith had a significant international reputation. 

He was the only 19th century British mathematician to win major 

scientific prizes from both France and Germany. 

International Reputation

In 1869 the Berlin Academy of Sciences awarded Henry Smith its Steiner prize. 

In 1883 the French Academy of Sciences Grand Prix was awarded jointly to 

Henry Smith and Hermann Minkowski.
Ferdinand von Lindemann (1852-1939)

Felix Klein (1849-1925)



French Academy of Sciences Grand Prix, 1882.

In 1883 the French Academy of Sciences Grand Prix was awarded jointly 

to Henry Smith and Hermann Minkowski.  

Henry Smith’s presidential address to the London Mathematical Society in 1876. 

On the Present State and Prospects of Some Branches of Mathematics.

David Hilbert (1862-1943) 

Hermann Minkowski (1864-1909) 



As Savilian Professor, ‘GH Hardy was a natural heir of Henry Smith’ in Number Theory. 

‘His genius and accomplishments, his grace and gentleness, his sound judgement, his 

brilliant conversation are a tradition in Oxford........ He possessed in an extraordinary degree 

the gift of conciliation and could say the happy words which quell the rising storm'



‘Alas!.....that flowing beard and flying gown will be seen no more, for his place cannot be filled’.


