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Philip Hall (1964)
on Wielandt’s contributions to
finite group theory

" “In this field he is the natural suc-
cessor of Georg Frobenius and
Issai Schur; and he is at least
their equal. Indeed, in some re-
spects, he is their superior, most
notably in the air of easy ele-
gance which he imparts to ev-
erything he writes. This mas-
tery of style is something much
deeper than surface polish; and
his early papers remain today as
classical statements, largely im-
mune from the hand of the im-
prover.”



Wielandt’s Inaugural Address
Heidelberger Akademie der
Wissenschaften
pub. 1961/62

) The main line of development of
mathematics has been character-
ized for several decades by the
invasion of the axiomatic method
into ever more areas. The goal
is to derive all of mathematics
deductively from just a few ba-
sic principles such as order and
continuity. By turning increas-
ingly towards the abstract, rev-
olutionary unification has been
achieved in mathematics, ...



It is as if some areas of mathe-
matics which earlier could hardly
be reached on foot are now con-
nected by motorways.

In fact, the impetus which Got-
tingen had given to abstract al-
gebra reached Berlin just when
I was a student, and recognition
of the implications of the axiomatic
method fascinated me just as it
did my fellow students. But I
could not share the general opin-
ion that this would henceforth
be the only rewarding direction
for research.



It seemed to me that, like all
great deductive systems, it was
threatened by the danger that
the problems which it could not
properly accommodate would be
dismissed as uninteresting, whereas
on the contrary, these ought to
provide a stimulus to broaden
the foundations. In terms of the
metaphor I used earlier, this re-
search area seems to me to be a
mountainous region that is still
undisturbed by roads and has to
be traversed on foot. But this
has its charm. And the nice sur-
prises that one experiences com-
pensate for the occasmnal pity-
ing glances of motorists.
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Bourbaki, Elements of the his-
tory of mathematics, Chapter on
Linear and Multilinear Algebra

“Thus we reach the modern era,
where the axiomatic method and
the notion of structure (felt at
first, defined only recently), al-
low us to separate concepts that
up till then had been inextrica-
bly mixed, to formulate that which
was vague or subconscious, to
prove in appropriate generality
theorems which had been known
only in particular cases.”
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Dieudonné’s review of
Emil Artin’s
” Geometric Algebra” (1957),
Math Rev 18, 553e

))For the last 20 years all mathe-
maticians concerned with linear
algebra have known how greatly
the ”intrinsic” language of ge-
ometry allows us to simplify and
clarify this theory. Nevertheless,
hardly a year passes when there
do not get published one or two
’textbooks” on ”matrix calcu-
lus”, most often of distressing
mediocrity. They are dreary com-
pilations of recipes of calculations
without motivation or apparent
interest.
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It is reassuring to see a mathe-
matician as universally respected
as Artin taking the trouble to
show by example, in the most
attractive way, how, beginning
with the most rudimentary no-
tions of algebra, one can guide
the student up to most difficult
problems in theory of classical
groups. The experiment is a re-
sounding success. One does not
know what to admire the most,
the perfect lucidity of the style,
which is neither heavy nor pedan-
tic, the mastery of the organi-
zation of lemmas and theorems,
or the endless ingenuity of each
demonstration.
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If in (2) we replace an. by 2a,., then it becomes

bl"'bm—l Cm—e1 * * * €1
K a - - 20,,. e a,
€1 " " Cme1 bm_l...bl
= K(1,m — 1)[K(1,m) + anK(1,m — 1)
— bmremr K(1,m — 2)]
=2K(1,m)K(1,m — 1).

)

558. A continuant of even order may be transformed by alternately
multiplying and dividing the successive elements of the main diagonal
by ony given number; and a continuant of odd order may be so trans-
formed if in addition the continuant be divided by this number.

This is readily seen on performing the following operations:

multiply row, ,rows, - - -, by &, then divide coly, coly, - - -, by £.
Thus
kal b1
a . . a
l l ‘1 = bs
C1 aq bz k
Ca as b3 ’ Ce kaa ba
C3 ay (1
. . Ca —
k01 b1
a b . . . a
: l (3 = bs
1 as bz 1 k
Ce as ba = —k:‘ Co kas ba
s a¢ by 2]
C3 _— b4
Cy as k
Cq kds

The multiplications and divisions by 2 may stop before the last a
is reached or they may not begin until the (22 —1)st row is reached

and give corresponding results.
559. The continuant K(1, n)q equals

dn—ldn—adn—B T
dn 18 _38n_5 " - -




ch esepevnn Laan oSy uMaL UL WAl)  GVOGLL LauCicu deileruupnant 4s a
zero-axial skew of the same order.

Vo

L ) . PERSYMMETRIC DETERMINANTS

i !

444. A determinant such that each line perpendicular to the
principal diagonal has all its elements alike is called a persymmetric
determinant. In the persymmetric determinant of the nth order

a1 Qs Qs ** * Qn
a2 as a4 - Gp

asy ay s ** - Qp-1

QGn Gp-1 QGun—2 ' * * Q2p-1

there are evidently at most 2n—1 distinct elements, viz. those of
the principal diagonal and one adjacent minor diagonal. It may
thus be shortly denoted by

P(a1as - - - agn-y).

It is apparent from the nature of a persymmetric determinant that,
using double suffix notation, any minor is not altered if we add (or
subtract) the same integer to each row-number provided we subtract
(or add) it from the column numbers.

445. The persymmetric determinant of a,, @s, - -+, G2a—y, 1S equal
to the persymmelric determinant of a,, ma,+as, m2a; —+2mas-as,
m3a,+3mras+3maz+a,, etc.

This follows from multiplying the determinant row-wise by

1 0 0O 0 O0---

m 1 0O 0 O
m 2m 1 O O---
md 3m?2 3m 1 O

and repeating the operation upon the product.

1 Indicating row multiplication as practised in the multiplication of
determinants by }, —for example, writing (g, b, c{a, 8, v) for
aa+bf-+cy,—the elements of the new persymmetric determinant
here found are very conveniently denoted by ai, (a1, a:}m,1),
(alr as, aﬂImy 1)2) (alr 03, a3, a&m, 1))3 etc.

ts



Mutr Portrait rage 2 01>

THOMAS MUyl

http://www-history.mcs.st-and.ac .uk/history/PictDisplay/Muir. html 5/30/2002

\$




- B

(Podeg 'y pue L1y-AoT "H ‘IqIsse]] 'g ‘soiog "I, Y3m YIom jutor)

Ay1s1eATU) piojuR)g
"Suy 1091y Jo "1da(y

HLV'IIVY SVINOH]T,

SHOTH.LVIN AHYNLONYLS|

I0J

SW)LIOS[Y ARIIY




D

‘ D ¢ —
0 # 7

0

!

=d o1oUMm

1

=0
0

XLyew uorjejnuirod oY) osn UBD oM ‘() = D 9SRD [BIALI) oY) U] e

ﬁo m_o_n_lm_d_\/aﬂ.nwn_ngH@_“Q dg

UOIjRULIOJSURI) o} Sur1ojiad

I d

%*

20| + 1

UOI1RJOI AIRJIUN g X 7 AIRJUSWI[O UY e

"}S00 UT 8seaIdul % (07 Je }9qe ‘AI[IQIXe]] SI0W IQJO A9 ], owil) © e
A19U9 SUO dje[IYIUUR JeY) SUOIIe)ol Arejuouro[o Aojdwo Os[e ued oA\

~

e



% G
i

Nicholas J. Higham

University of Manchester
Manchester, England

Accuracy and Stability
of Numerical Algorithms

Siam. 17

Society for Industrial and Applied Mathematics
Philadelphia




The end of Wielandt’s
Inaugural Address

» But it is unmistakable that ques-
tions about finite structures are
again coming strongly to the fore
also in other areas of mathemat-
ics, partly as a result of growing
applications of computing machines.
I am convinced that the “finite”
direction will be reunited with
the mainstream in the course of
the next few decades.*
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