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LINEAR ALGEBRA:

The Geometry Toolbox
for Graphics and Modeling

Gerald Farin, Dianne Hansford
Spring 1998

Hardcover, 288 pages
1-56881-074-1 , ca. $48.00

Linear Algebra is the mathematical language of
the geometry essential for describing computer-
model ing, computer graphics, and animation
sys tems.  Progress ing  jud ic ious ly  f  rom two
dimensions to three, this innovative text covers
all major geometric concepts: points and vectors,
lines and planes, maps and matrices, conics and
curves. While the basic theory is completely cov-
ered, the emphasis of the book is not on abstract
proofs but rather on examples and algorithms.

Massachusetts residents add 5% sales tax.
shipping: In the us, add $5.00 for the first title, $2.00 for each additional tiile.

ln Canada, add $10.00 (air) or $5.00 (surface) for each tiile.

Matrix Algebra
Using MlNlmal MATlab

Joel W. Robbin
1 994

Hardcover, 560 pages
1-56881-024-5, $68.00

This undergraduate text aims to teach mathematical
literacy by providing a careful treatment of set theo-
retic notions and elementary mathematical proofs. lt
gives a complete handling of the fundamental nor-
mal form theorems of matrix algebra. Use of the
computer is fully integrated into Robbin's approach;
not only does the book describe the basic algorithms
in the computer  language MATlab and provide
unique computer  exerc ises,  i t  a lso inc ludes an
accompanying diskette and tutorial manual.
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The Development of Lineor Algebro In portugol

by Notolio Bebiono, university of coimbro
1. Mathematics in Porhrgal: An Overview. Linear Algebra
research in Pornrgal was born in the Department of Mathematics
of the university of coimbra. Founded in 1290, the university
of Coimbra is one of the oldest universities in Europe. Let us
begin by sketching the historical development of mathematics in
Pornrgal.

From its foturdation in 1290 until 1537, the University was
located alternately in coimbra and Lisbon. In general, very lit-
tle is known about academic activity during this period, in par-
ticular, about mathematical studies. There is no evidence for a
strong connection between Pornrguese discoveries and substan-
tial knowledge in the field of mathematics. In 1537, the Univer-
sity moved permanently to Coimbra, and profound changes were
instituted. Distinguished masters taught here, among them the
celebrated mathematician and royal cosmographer Pedro Nunes:

The Libro de Algebra en Arithmetica y Geometria by Pedro
Nunes published in 1567 (in Spanish), is one of the most famous
treatises in the period between the Ars Magna of Cardano ( 1545)
and the Artem Analyticam Isagoge of Vi0ra (1591).

In 1581, the kingdom of Porhrgal lost its independence and
came under the rule of the Spanish kingdom for 60 years. Nunes

died without leaving disciples. Only a single mathematical chair
(which included studies in astronomy) existed in the whole Uni-
versity, ir the faculty of medicine. The chair remained vacant
from l7l2 to 1772 despite the fact that mathematics was con-
sidered "an important science for the benefit of the Kingdom,
and Navigation, and an ornament of the University" ((Iniversity
Statutes, 1612). The mathematical works of this period (most of
them in manuscript form) are predominantly on subjects of ap-
plied mathematics: arithmetic applied to nnancial activities, ge-
ometry applied to fortification, records of astronomical observa-
tions, atlases and maps, and some works on astronomy, naviga-
tion and cartography.

After Nunes, Portuguese scholars seemed to be unaware of
the great mathematical advances of the time. The prominence in
university curricula of traditional subjects, such as rhetoric and
Aristotelian philosophy, reflected the prevailing mentality. From
the beginning of the l6th century the kingdom had been under
the rule of the Inquisition and education was controlled by the
Society of Jesus. In the first half of the 18th century, an evident
desire for change developed in the scientific atmosphere. An
interest in modern scientific trends motivated some Pornrguese
people to go abroad to satisfy their thirst for knowledge.

In 1772, under the rule of King D. Jos6, an impressive uni-
versity reform tookplace. In Coimbra, the Faculty of Mathemat-
ics was created (as well as the Faculty of Philosophy, i.o., natu-
ral sciences). Indeed the 1772 reform marks a turning point in
the history of mathematical education in Portugal. Mathematics
wits placed in an exalted position, and a "University devoid of
the light of mathematics" wils said "to be like a universe without
sun." Accordingly a first year mathematics course in geometry
was compulsory for all University students. Some foreign books
were translated, and (a few) original ones were published. The
training of specialists in mathematics in the new Faculty had a
notable impact. Frei Alexandre de Gouveia, who later became
Bishop of Peking and a member of the Chinese Mathematical
Tfibunal, was one of the first to earn a doctorate after the 1772rc-
form. After the death of King D. Jos6, ths Inquisition developed
new strength, and the university went into decline. There were
several cases of political and religious persecution, and victims
included university members (such as the mathematician Josd
Anastfcio da Cunha).

The isolation of the Portugese mathematical community is
one of the relevant aspects of the 19th century. This commu-
nity and its activity were mostly ignored abroad (ttre 20th cen-
tury would mark the breakdown of this isolation). Deep polit-
ical disturbances (French invasions and the Civil War) affected
university life, resulting in the dispersal of vital members from
mathematical science activities. The Faculty of Mathematics in
Coimbra remained inactive for long periods.
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In 1910 Portugal's potitical regime changed from a monar-

chy to a republic. The universities of Lisbon and oporto (Porto)

were created and, in coimbra, the Faculty of Mathematics and

the Faculty of Natural Philosophy merged into the Faculty of Sci-

ence. During the thirties and forties, new mathematics textbooks

were published and the methods of mathematical teaching in the

Universities were modern rzd.

Dnring the forties there was a period of intense mathemat-

ical activity. In 1937, a reseuch journal of international cali-

bre was created: Portugaliae Mathematica. In Ig4/0_ the Por-

tuguese Mathematical Society wru forurded as well as Gazeta

de MUemdtica, an expository journal for the mathematical com-
munity. unfortunately, a great part of this activity was inter-

rupted for political reasons (from 1926 to I 974 Pornrgal was un-

der a Fascist regime) and most brilliant mathematicians were ex-
pelled ftom their posts and were forced into exile. Such scholars
played an important role in developing mathematics in the coun-
tries where they sougtrt exile-for example, Antonio Monteiro
played a major role in mathematics in Argentina.

Frontispiece (obove) of De Crepuscolis (1U2), from
Prtncipios Mothemoticos by Jos6 Anost6cio do Cunho (l 790),

cf. title-poge (right).
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In the late sixties, important changes in the Pornrguese ed-

ucational system occurred. As a consequence of the so-called
democrcttzatton of education, the number of undergraduate stu-
dents and the number of universities increased, as well as the
number of research centers and PhDs. Several new research ar-
eas were developed and reseilch groups of international stature
were founded. Besides the school of algebra, wo mention
the school of functional analysis and differential equations, the
school of statistics and those of dynamical systems, control the-
ory, numerical analysis, theoretical computer science, and geom-

etry. Most students were encouraged to pursue graduate studies
in other countries, such as England, USA, and France, and some
of them became successful mathematicians, though for various
reasons, there were students who preferred to do graduate work
in Pornrgal. This remains the trend up to the present.

2. The Initiator of Linear Algebra in Portugal. Dr. Lufs
de Albuquerque (1917-1992) was the initiator of the linear al-
gebra research group in Coimbra. Dr. Albuquerque attended the
Universities of Coimbra and Lisbon and obtained his first degree
from the University of Lisbon in 1939, after finishing high school
in Coimbra.
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