
James Hardy Wilkinson
27 September 1919 – 5 October 1986

Sven Hammarling
The University of Manchester

https://hammarling.com/sven/
https://nla-group.org/


Career

1936–1939: Trinity College, Cambridge. Twice most
distinguished student in any subject
WWII: Ministry of Supply (ballistics, thermodynamics of
explosions, ...)
1946–1979: National Physical Laboratory (NPL).
Promoted to Chief Scientific Officer, 1974



Contributions

Pilot ACE
Backward error analysis
Analysis of algorithms for numerical linear algebra
Software implementing the algorithms
Encouragement to people and projects



The Person

Lifelong marriage to Heather
Two children, Jenny and David
Warm caring person with a lovely sense of humour
Liked food, drink and music
Practical



Wedding, 17 March 1945



Pam Liebman (née Wilkinson)
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Alan Turing, 5 and 16





Leslie Fox and Harry Huskey



Pilot ACE





Daily Mirror Cartoon, July 1952



Eigenvalues on Pilot ACE, 30 pages, 1954
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THE CALCULATION OF THE LATENT ROOTS AND VECTORS
OF MATRICES ON THE PILOT MODEL OF THE A.C.E.

BY J. H. WILKINSON

Communicated by E. T. GOODWIN

Received 9 February 1954

ABSTRACT. The problem of finding the latent roots and vectors of matrices has been treated in
a number of papers ((2)-(7)) mainly from the point of view of desk computers. In this paper
the problem is treated from the standpoint of users of high-speed automatic computers. In the
first section a number of iterative processes are described and, in the second, the techniques
developed for using these processes on the Pilot Model of the Automatic Computing Engine.
It is shown that the methods give very high accuracy and can be used to deal with matrices of
high orders even on a machine of very limited storage capacity. They have been used on
numerous matrices of orders up to 60 mainly on problems arising in the aircraft industry and on
eigenvalue problems for systems of ordinary differential equations.

1. Introduction. The latent roots or eigenvalues of annxn matrix A are those values
of A for which the equations K , ,, ,>

H Ax == Ax (1-1)
have a non-trivial solution. In general a matrix will have n eigenvalues, and these will
be the roots of the equation of nth. degree

| A - A I | = 0, (1-2)

known as the ' characteristic equation'. The roots will be denoted by A^ A2,..., A ,̂ and
will, in general, be written in order of decreasing absolute magnitude. It will be
assumed, unless stated to the contrary, that the roots are real. Corresponding to eadh
latent root A,, there will be a latent vector x,, determined apart from an arbitrary
multiplier by (1-1). It will further be assumed that all the roots are distinct and that
the vectors x, are linearly indep *.ndent, so that an arbitrary vector, y, may be expressed
uniquely as a linear combination of the latent vectors:

n
y = Saixi- (1 < 3)

1

If A' is the transpose of A, then the latent roots of A' are the roots of
| A ' - A I | = 0, (1-4)

and, since (A' - AI) is the transpose of (A — AI), they are the same as those of A. The
latent vectors x* are, however, in general different and are given by

A'x? = A,*? (1-5)

or (xr*)'A = Ar(x*)', (1-6)

where (x*)' denotes the row vector which is the transpose of the column vector x*.
The two sets of vectors x, and x* are biorthogonal, that is,

(1-7)
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Gwen Peters, 1945 and AEP Dedication
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