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15 rare 10 ind 3 new book,

0N @ subject you love and

have taught for years, hat
brings a smile on your face
ch ime you read R Lpeeruo
Robbiano's I8 such 2 book. &
starts with 3 Supar® Soreword,
where we are nroduced 1o
2 Quesst o 2 Ingar Jgetra's
book that will appeal
oenone Startng fom here,
YOu are parmanently undar
e Impression that a witty
Itakan professor 15 talking
directly 10 you, And you
e most cartainly enjoying
Estening to him
The book s originally wiitien In Ralien. Under the masteril Fansiation
of Anthony Garamita you S can hesar the beauti Ikalan acoent
that permeaiss e book
How 00 you wrile 3 Dook,, for everyone, and sl epiain sty your
results are true 7 Why your 3iorithms work 7 What s thair cost 7
The author does 50 wilhout Introducing the formal language of
malematics. Very few prooks are 1o be found. SII the necessty of
peoving your results s emphasied fand then laft o the proverbial
mathematican)

Robdiano starts his book analyzing the simplest Sorm of Inear
eqatons, ar = b, weh a and b integers. We learm that here ase
AfMerent ways 10 approach this protiee. What sort of suions cin
we epect 7 In what sort of trouble we can get info 7 How 00 we
Oeal With fractions 7 Wiat doess a compuier 7 Wit happens I we
e working Over e el numbers, whare Pere 1S no way of avolang
the neod of spprodmaie solutions 7 Al of Bis Is slogantly explored
N2 w aamps. Al e and of the chapiey, T reader knows whad
10 ook for. The quest for answers starts.

Chupter 1 consists of exarmples from “real e” Pt motvale B nsed
of S0Mving systems of INaar equations. The exampies as also usad
10 nfocduce e lormalksm of matrices and wectors. In Chapler 2, we
paek af the agatra of matrices, and km thal matrt mutiphcation
Is not commutative. The reader discovers that, when It exists,
the Iaverse of 3 matrix can be used 10 soive the sysiem of inear
equations AX = . A few quastions leave e readsr wondemng
If thare exdsts a bemiar wary of SoMng Systems of Inear aquations.
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Crapier 3 & he het of e book. | 8 Nere that Gauss's slgorhm is
fnally Infrocuced, fogether with e LU factortzation. The question of
When 2 malrix i Fvertie IS tackiad. The cost of Gauss's algoathm I8
analypad. Tha reader inally knows 3 fast and effickent way of dealing
Wih e systam of Inear equations AX = & Determinants sppear
35 an omcie hat tolls us i 3 matix 5 Inveritie. Using the method
of Gauss and analyzing the phvots, the dstaemisant of 2 by 2and 3
by 3 matrices are obtainad

Chapter 4 encs he first part of the book. Here he author Inroduces
coordnaies, scalir products and he modulus of g vector. Care Is
wsad 1 aplain the joza of arthonormality. We kearn how 1o parfom
changes of bases. The dsterminant of a general square matrix is
Gefined a5 an aemating sum of monomials, and e reader s Invited
10 vty the make properties; of the ceterminant from s dsfinition.
This last discussion on the osterminant of a general squane matrtx
may be 100 terse 10 be undersiood by evvjone, conirming Be
current 1endancy of dacreasing the role of Getanminants in a first
Wnear aigebea course

Crapler 5 starts he second part of e book. It deals wilth e study
of real Quadkatic forms. Symmetrc matrioes e Infroduced, and
we learn how 0 perform elementary operations 10 reduce them
nlo thelr canonical form. The concepts of positive definile (and
semicefiniiz) forms ane studed, and Sydvester's theorem (2 Quadraic
form represenied by a Symmetric matrix A & positive definlte If and
only I 2l of s principal minrs are positve) is stated. The chapter
oncs with a descripiion of the Cholesiy decomposiion of 3 mairtx

Crapter 6 looks deeper o the concepts of orthogonaity. It starts
by asking the reader : why are orthogonal coordinate systems
parmcuarly useful. For exampie, we kam that the imverss of an
arthogonal mairtx is s anspose. The rank of 3 malri s ntroduced,
and s properties studed. The chapler ends With the Inroduction
of e Gram-Schimiol procadure 38 & Mathod of constnucting
arthononmal bases, and the OR dacomposition.

In Chapter 7 we Srally learn what 3 Inear ransformation 1s. We 500
Pt Insar transformalons an represented by maioss, and kam
Bow 10 compute ther kemed 3nd image. We compute the matrtx of
3 projection and use 1 10 Sohe e prodlam of kast squarss, and D
COMpUN PEOUTONVErSEs.

In chapler 8, Te last chapler of the book, we come back to Pe
23 of 3 matrtc as a description of 3 Inesr ransiormation. When
15 2 matrix simikar 10 3 dagonal matrtx 7 What does this mean ?
The concopts of eigenvalue and cigenvecton are Infroduced. We
learn how 10 (agoralize 3 malrtx, and analyre when this can be
done. AS applications, we compuie powers of malioss, play with
Fbonac numbers, and study some familes of dferential aquations.
Ao appendix teaches Te reacer how 1 sohe Inear 3ipatea prodiams
wsing the computer algedra system CoCoA
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