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Harald Bohr, who was elected an Honorary Member of the London
Mathematical Society in 1939, was born in Copenhagen in 1887, and died
in 1951. His father was a distinguished physiologist, and his elder brother
Niels was to become a famous theoretical physicist. He entered the
University of Copenhagen to study mathematics at the age of 17. It was
however as a footballer that he first became famous. He played in the
team which won second place for Denmark at the Olympic Games in
London in 1908.

His first mathematical researches were concerned with the Cesaro
summability of the Dirichlet series l>ann~s. He showed that, while the
" abscissa of convergence " of the series has no special relation to the nature
of the function which the series represents, the totality of " abscissae of
summability " has a simple relation to the order of the function at infinity.

His researches brought Bohr into contact with Landau, then at
Gottingen, and this led to their collaboration in the theory of the Riemann
zeta-function £,(s) = T,n~s. Of the many results which they obtained, the
most striking was that on the distribution of the zeros of £(s). If N(T)
denotes the number of zeros with ordinates between 0 and T, then, as
had been known for some time, iV(T) -—' (277-)-1 T log T as T-+co. Bohr
and Landau proved that the number of zeros j8-Hy with jS ^ £+8, where
8 > 0, and 0 < y < T, is 0{T) as T-^-co; and this, with the property of
symmetry about the line a = -|, showed that all but an infinitesimal
proportion of the zeros of £(s) lie in the immediate neighbourhood of the
line a = \. The theorem, in which 0{T) was later replaced by O(Te)
with 9 < 1, was a striking advance in the direction of the Riemann hypo-
thesis. Their method also showed that na{T) = 0{T), where na(T) is the
number of points with ordinates between 0 and T at which £(s) takes any
given value a.

Another investigation, by Bohr alone, was concerned with the dis-
tribution of the values which £(s) takes as s varies on a line SK(s) = a,
where a > l . By combining Kronecker's theorem on Diophantine
approximation with geometrical and function-theoretical ideas, definite
results as to the values which £(<s) takes on such a line were obtained.

In later years the great object of these researches was to extend the
results to values of a less than 1, for which the Dirichlet series 2in~s is not
convergent. This was made possible by using Weyl's extension of
Kronecker's theorem, and culminated in a paper by Bohr published in
Acta Mathematica in 1915. The main result of this paper is that, in every
strip J + 8 < a ^£-j-S', where 0 < S < 8 ' < | , the number na{T) of ap-
points ( a # 0 ) having ordinates between 0 and T is greater than AT,
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where A is a positive constant. It follows that, if the value 0 is taken
by £(s) to the right of cr = | , this value plays an exceptional role; the
number of zeros is infinitesimally small compared with T, while the number
of a-points, for every a other than 0, is exactly of order T. Later these
results were extended still further in collaboration with Prof. B. Jessen.

It was in the years 1923-26 that Bohr founded the theory of almost
periodic functions, on which his fame chiefly rests. This theory arose
from the problem of characterizing functions which can be represented
by a general Dirichlet series of the form

n = l

On a vertical line, say s = it, this reduces to a general trigonometrical series

n = l
ane

iXnt.

The problem thus becomes that of characterizing functions which can be
obtained by superimposing pure oscillations, not merely with Xn = n
(ordinary theory of Fourier series, in which the functions concerned are
characterized by periodicity) but with general values of An. The solution
of the problem was obtained by introducing the idea of " almost periodicity''.
This is as follows. The number r is called a translation number of a function
F(t) belonging to a positive number e if

for all values of t. The function F(t) is said to be almost periodic if, for
every e > 0, such translation numbers r exist, and form a relatively dense
set, i.e. a set with the property that any interval (x, x-\-y) contains at least
one number of the set, if y (independent of x) is sufficiently large.

It was shown that such a function has a mean value

=\im±fX F(t)dt,
T-s-oo A-L J-T

and that the mean value

a(X) = M{F{t)e-ixl}

differs from zero for a countable set of frequencies Ax, A2, ... only. The
series

n = l

is the " Fourier series " of the function F(t).
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The Fundamental Theorem of the theory is the Parseval formula

M{\F(t)\*} = £ \a(\n)\*.
ll

The most important result in connection with the Fundamental Theorem
is the theorem on uniform approximation to almost periodic functions by
exponential polynomials with exponents belonging to the Fourier series.
The general theory was developed for the case of functions of a real variable,
and then, in the light of it, was developed the most beautiful theory of
almost periodic functions of a complex variable. The theory was pre-
sented in the three large papers in Ada Mathematica 1924-26.

The creation of the theory of almost periodic functions of a real variable
was a performance of extraordinary power, but it was not based on the
most up-to-date methods, and the main results were soon simplified and
improved. However, the -theory of almost periodic functions of a com-
plex variable remains up to now in the same perfect form in which it was
given by Bohr.

The rest of Bohr's life was devoted to further developments of the theory,
of which we may mention the work on systematic generalization of almost
periodicity, and a most subtle and beautiful example of a function that is
almost periodic on every vertical line of a strip and yet not almost periodic
in the strip.

He remained active until shortly before his death, and took part in
the International Congress of Mathematicians at Cambridge, Massa-
chusetts, in September, 1950; he died soon after the New Year.

ELIE CARTAN

W. V. D. HODGE

Elie Joseph Cartan was born on April 9, 1869, at Dolomien (Dauphine),
the second of the four children of the local blacksmith. He attended the
primary school at Dolomien, and then the College de Vienne (Isere) and
the Lycee at Grenoble. After preparation at the Lycee Janson-de-Sailly
in Paris, he gained admission to FEcole Normale Superieure in Paris in
1888, and studied there for three years. He finally took his doctor's
degree in Paris in 1894.

In the year in which he took his doctorate he was appointed maitre de
conferences in the Faculty of Science at Montpellier. Subsequently he
held posts at Lyon and Nancy. In 1909 he returned to Paris as maitre de
conferences in the Faculty of Science, and three years later he was promoted
professor, and remained there until he retired in 1940. From 1924 he
held the chair of Ge'ome'trie Superieure.
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