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Abstract

4L X

o ILAS have served its Education homepage for more
than 10 years.

o We introduce 3™ edition of ILAS Education homepage
as an educational portal for teaching of Linear algebra.
We will show what are the new features of it, and
discuss what this site can do for our teaching of LA.

o (Any comments will be respected, and will be
considered In the revision process as soon as possible.)

and http://matrix.skku.ac.kr/ilas
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Linear Algebra Educational Web Service
http://matrix skku.ac_kr/ilas/

Services from 2007 to 2010

ABOUT US | CONTACT US

Connecting to the ILAS Educational Portal Service.

ILAS Educational Portal Service contains,
Various educational informations related with Linear Algebra

Main Purpose of this site

In the fast increasing contents on the Internet,
To inform correctly educational resources to
Instructers, students, etc.

If you have any questions _

ILAS Educational Committee

Steve Leon (chair) <sleon@umassd.edu=
Luz De Alba <luz.dealba@DRAKE.EDU=
Guershon Harel <harel@math.ucsd.edu>
David Lay <lay@math.umd.edu>

Sang-Gu Lee <sglee@sklku.edu>

‘ (A% was www ‘ ‘m ELA

ILAS Records by Photos

Supported by International Unear Algebra SocietyILAS). Copyrights C 2007. Made by Mathematics Depatment of Sungkyunkwan U@

Manager : sglee@skkuedu / mass@skkuedu All rights reseved and see our disclaimer if you have any complaints.
First edition : 2002. 12. 17, This page is second edition and last modified on 2007. 6. 10.
ILAS Homepage : http//www.ilasicmathuregina.ca/fiic/ / ELA - httpyiwww mathtechnionacilfiic/ela/indexhtm|

OLD ILAS Educational Portal Site



International Linear Algebra Society

Information for

Main menu

MNews
LA Edu Papers
Mulﬁmedta Coﬂteﬂts Connecting ta the ILAS Educational Partal Service,

. ILAS Educatanal Portal Sersce contams,
Educational Tools ‘Warious educational informations related with Lnesr Algebra
Misc. Resources Main Purpase of this site |

In the fast increasing contents on the Intermet,
Photos T infoem correctly sdugational resources o

Ingtnactoes, students, se.

Proceeding .
7 IF you hane any questans about this sie, .
Faire Use S

New materia\lﬁ

SAGE-MATH

—— Related Journals
ecent news
* IMAGE - ILAS’ Bulletin
* Electronic Journal of
Linear Algebra

* Elsevier

[4010. 12. 04] IMAGE Issue 45 is Now Available Online
IMAGE Issue 45 is Mow Available Online

isit http:/iwww.ilasic.math.uregina.caliic/IMAGE/ to read issue 45 as

well as all past ones.
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Searching Engines

MathSciMet @ | Google Scholar | Science Direc

Google Search

new Mathematician of Today

Quick Links

[Phota] International
Workshop on Scientific
Computing and its
Applications

[Multimedia Contents] A
first course in Linear
Algebra(Free Text Book)

Last News

. 2010 (1/2)

.

[LLast news
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Connection of ILAS Commitee Some useful links for Educations

ILAS Educational
Commitee

Steve Leon (Chair)
Luz De Alba
Guershon Harel
David Lay
Sang-Gu Lee

ILAS Executive
Board

* President

Stephen Kirkland
*Vice-President
Chi-Kwong Li

* Secretary/Treasurer

Leslie Hogben

This new issue features an article by Tom Laffey about recent interesting
results related to linear algebra, a history by Luis Verde-Star of the
development of linear algebra in Mexico, and tributes by Richard Brualdi
to Cleve Moler and Beresford Parlett, both of whom gave their Hans
Schneider lectures at the ILAS 2010 conference held in Pisa, Italy.

Cther ILAS news includes a report on the Pisa conference and announcement
of change of leadership for the Electronic Journal of Linear Algebra.

There are also two book reviews, and seven new problems in the Problem
Section.

We hope you will enjoy this issue and will keep sending your news as well
as problems, historical items, articles, conference announcements and
reports, suggestions, etc.

Jane Day, for the IMAGE Editors

The Alston 5. Householder Award is given every three years for the
best PhD dissertation in numerical linear algebra. It is presented at
the triennial Householder Symposium on Numerical Linear Algebra,
which will be held on June 12-17, 2011. We solicit nominations of
dissertations by the candidate’s PhD advisor. To be eligible, the
dissertation must have been submitted between Jan 1, 2008 and
Dec 31, 2010. The deadline for submission is Feb 1, 2011.

Details, including submission instructions and a list of prior winners,
may be found at

https-/foutreach.scidac.gowHH11/index_html

[2010. 11. 01] Invitation for Nominations for the Householder Award XIV

Recent news

\-

Useful Links \
| [ T[dv

Arkansas Council
of Teachers of Math.

J

ILAS Edu Homepage
{Previous version)

1st Edition: 2002.12.17
2nd Edition: 2007.6.19



http://matrix.skku.ac.kr/ilas/index.ht

ILAS 1773 Householder Symposium XVII, June 1217, 2011

Householder Symposium XVl on Numerical Linear Algebra will be held on June 12-17, 2011, at
the Granlibakken Conference Center & Lodge in Tahoe City, California, on the northwest shore of
Lake Tahoe. This meeting is the eighteenth in a series, previously called the Gatlinburg Symposia.
The series of conferences is named after its founder Alston S. Householder, one of the pioneers in
numerical linear algebra. The meeting is very informal, with the intermingling of young and
established researchers a priority. Participants are expected to attend the entire meeting. The
fourteenth Householder Award for the best thesis in numerical linear algebra since January 1, 2008
will be presented. Attendance at the meeting is by invitation only. Applications are solicited from
researchers in numerical linear algebra, matrix theory, and related areas such as optimization,
differential equations, signal processing, and control. Each attendee is given the opportunity to
present a talk. Some talks will be plenary lectures, while others will be shorter presentations
arranged in parallel sessions. To apply for an invitation to attend the meeting, please go to:
https:/loutreach. scidac.gowHH11/

For full consideration, conference applications must be received by October 31, 2010. Invitations
will be sent in January 2011. It is expected that partial support will be available for some students,
early career participants, and participants from countries with limited resources.

ILAS 1771 Changes to ILAS Mirror Sites

This message is to let you know that there may be some disruption to the ILAS mirror sites in
Israel, Germany, Portugal and the United States. We are in the process or removing all the very
old webpages and refreshing the website with only current material. During this time, the Canadian
site is still active. Please use this link if you are unable to use a more local mirror site.
http:/fwww.ilasic.math.uregina_caliic/

Comments: Email Webmaster Copyright @ 2010 International Linear Algebra Society.
Manager: sglee at skku.edu / kwkim at skku.edu Made by Sang-Gu Lee etal
All rights reserved and see our disclaimer for fair use.
o A |z| This is the third edition (Last modified on 2010. 12. 28. First Edition: 2002. 12. 17.)

GoogleHHHH M AIE

changing a language at this site to click this button.
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Some articles on teaching of Linear Algeb

information for

News For reading these  PDF Document |. vou need Acrobat Reader.
That program is distributed by Adobe Inc for free.

LA Edu Papers Click neust icon, and download that program.
MUltlme‘dla Contents When you install that, %¥ou can see all document this site.
Educational Tools FAY oo Actobat

- dobe
Misc. Resources
PhOtOS _ For reading these  PS Document | . vou need GhostScript and GhostViewer,
Pl’OCGEdII'Ig That program is distributed by http:/Awaew, o=, wisc. edu/~ghost/asview
Faire Use

If you have recommended papers in this site, please inform to us by e-mail | sglee@skku.edu

SAGE-MATH

Major Search Publication Databases

JSTOR © hitp: /¢ wwew.jstor.arg)

Ok hitp:Ymathdl. mas, org/mathDLA 4/ Tpa=contentésa=viewDocument&no deld=336
MATHDL @ http://mathdl. maa. org/

MATHSCINET & httpl/ wwew, ams, org/mathscinet/

ICTCH ¢ bttt/ archives. math, utk eduACTCKS

Linear Algebra Education Papers

MathML and JAVA Implementation in Linear Algebra (2008)

Teaching Linear Algebra at University (2003)

How to Take Advantage of Technology in the Classroom and Awvoid Its Pitfalls (1998)

Pedagogy and Content Issues Subgroup Report for the Park City Mathematics Institute Undergraduate Faculty Program
(1998)

Motes on a Lecture at Haifa (1998)

Resources for Teaching Linear Algebra (1997)

Using MATLAB to Encourage Formation of Conjectures by Students (1994)

The Linear Algebra Curriculum Study Group Recommendations for the First Course in Linear Algebra (1993)
The College Mathematics Journal, Vol. 24, No. 1, Jan. (1993)

ILAS Education Committee Graduate Level Syllabi (1993)
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) utimedia Contents | Some Multimedia contents on teaching of

Information for :
Linear Algebra

News For reading these PDF Document | vou need Acrobat Reader,
LA Edu Papers That program is distributed by Adobe Inc for free,

; : Click next lcon, and download that program.
Multimedia Contents When vou install that, You can see all document this site.
Educational Tools Iy §
Misc. Resources Als ‘ﬁ%
Photos
Proceeding For reading these  PS Document |, you need GhostScript and Ghostyiewer,
Faire Use That program is distributed by hittp! /A s, o wisc.edu/~ghost/gsview,
SAGE-MATH If you have recommended papers in this site, please inform to us by e-mail | sglee@skku,edu

A first course in Linear Algebra(Free Text Book)

This page contains more explanation shout this project, The
preface from Yerslon 200 contalns more specliic detalls about
how and why | wrote this book and is a2 good place to begin,
The Mews section below lists some of the milestones in the

. developrment of the book, while greater detail can be found in
e e 1 e, e e = the current Change Lag, which is available off the Download
e s s e e it e v pAge. The Download page also includes a link to two sample

05 O ey ek s e, By Vg b g Ty e ey ek B s, v L Bt P 1
i i o e e S e sections.

URL http//Inear.ups. edu/ab out. himml
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information for Sl More Educational tools

News For reading these PDF Document |, vou need Acrobat Reader.
LA Edu Papers That program is distributed by Adobe Inc far free,
- - Click nexticon, and download that program,
Multimedia Contents When you install that, You can see all document this site.
Educational Tools rY §
Misc. Resources o 6! Reader”
Photos
Pfocee{“ﬂg For reading these  PS Decument |. vou need GhostScript and Ghostviewer,
Faire Use That program is distributed by hitp!/ wew, csowiscoedu/~ghost/gsview
SAGE-MATH If you have recommended papers inthis site, please inform to us by e-mail | sglee@skku. edu
gu Random Problem Generator 1.5 nstasen:

6 ES S i e Sang-gu Lee & Sunkyunkwsan university Matrix Lak,

This s a self training system founded on the internet
Semonmanrir o enviranment Inthis systemn, you can improve your mathematical
T Rmmeenar s o s bnnyladge ahout the linear algebra, It will make a problem set

which was generated randomly and you can intensify vour
linear algebra skills by solving the problem set f you passed

dal' ogin tor stadents

PR Gk =
glementary linear algebra classes, wou can solve those
e JV—— problerm-sets easily,
[our——— i

This system has been developed by the linear algebra team in
Sungkyunkwan University, If you have any comments for this
system, please contact us with your comments:
sglee@skku, adu

URL hitp: /fgalais09. skku. ac. krfrpgs 1.5/
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—“J Miscellaneous resources related to Educations

Information for

News For reading these  PDF Document | you need Acrobat Reader,
That program is distributed by &dobe Inc for free.

I-A Edu Papers Click next icon, and download that program.

MUItlme'dla Contems When you install that, You can see all document this site.

EQUcationaI Tools m o Aot
Misc. Resources

PhOtOS For reading these  PS Document |. you need GhostSeript and Ghostviewer.,
Proceedlng That program is distributed by http!//wwew, cs.wisc, edu/~ ghost/ gsview
Faire Use

If you have recommended papers in this site, please inform to us by e-mail | sglee@skku,edu

SAGE-MATH

Miscellaneous Resources:

¢ These materials are related with linear algebra educational activities.
When do you find the problem to connect links and resources, please inform us.
Then we can fix some problem and it is good to use here.
Thank you in advance and we appreciate your concerm.

AMS Committee on Education

‘i@ AMS Committee on Education The Committee on Education serves as the Society's channel
) for communication and cooperation with other organizations on
J———— mlatters Iconcerning edulc:ation, prolvide:s a forum forthe
The Coemmitios o Educatn sorves s the Sccisty's channel for communicaton. CISCUSSION of mathematics education issues, provides
e e oearn semen o infarmation and makes recommendations to the leadership and
e e e o Sostyen membership of the Society on education issues, and organizes
mathamatics aducation elements of A5 meetings addressing mathematics education.

= List of Gommitee Members

URL http: /v, ams. org/ams/coe-home. html



We have uploaded some ILAS photos

Information for
& This section is for ILAS commmunity.

ews vou have some good photo, please send to usisalee@skku. edu or kwkim@skku,edu),
N If h d ph | d (sglee@skku. ed kwlim @skku, edu)
LA Edu Papers [t will be appeared in here and that will be a great contributions on the ILAS activities.
Multimedia Contents Thank you in advance and we appreciate your concern.
Educational Tools
Misc. Resources
Photos % |LAS Conference Plans: hip:/ www.ilasic.math.uregina.cadic/conferences/ilas. html
Proceeding e 1. Provo, Utah, US4, August 12-15, 1989, (ILAS Inaugural Mesting)
Faire Use - —

L2

|



h"&?ﬂ“.eii"é.f’;m JMM 2010 photo in Linear Algebra Education session

Educational Tools
Misc. Resources
Photos
Proceeding

Faire Use

Professor Carl C. Cowen at Joint Mathematics Meetings 201C

* SAGE-MATH
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E(EhcdiondTools

;‘,';f;,:’s""ms Professor Jeff Stuart at Joint Mathematics Meetings 2010
Proceeding
Faire Use
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information for

News

LA Edu Papers
Multimedia Contents
Educational Tools
Misc. Resources
Photos

Proceeding

Faire Use

SAGE-MATH

IR Proceeding and .

YWelcome to what we hope will be an active page devoted to discussions about teaching a second course in linear
algehra and/or matriz theory, We hope that you will contribute your ideas and advice concerning any and all aspects of
this important subject - texts, topics to include or exclude in such a course, project ideas, philosophical and
pedagogical issues, needs of client disciplines, responses to other submissions, controversies ... PLEASE share your
thoughts, This is an opporntunity to help improve our image in the mathematics comrmunity by providing useful information
to departments that need to teach a second course in linear algebra but which have no one on the faculty actively
involved in the linear algebra community.

[For your suggestion, check here!l

=) feedback

There are several math education researchers who have done research explicitly related to improving the teaching of
linear algebra and understanding how students learn it. Two of those, with links to their
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. MathSciNet ® | Google Scholar | Science Direct
Information for
N | | Google Search
Published data
News -
LA Edu Papers _ \
- - U-MATH1 Published Worksheet
Multimedia Contents
- SKKU-MATH1(Korean) 1 10U E pupEE - =
Educational Tools SKKUMATH2{Korean) - - WAP _Cell wap_test_01 12 =, pub 2 =
Misc. Resources SKKU-MATH3{Korean) 1 WAP_Cell wiaptest 01
SAGE(English) | WAP_Cell _test_01 B
Photos KAIST(English) - wap ce" anEe » =
. 1— _Ce wap st
Pr?ceedlng \ _/ -1 ch-14-Examplel1-by Bamana+5GLee tegt
Faire Use /" ) = WAP_Cell wap_test_01
Boards T
1 WAP _Cell weap_test_01
SAGE-MATH Calculus Quick REFIKO] (|- SKKU Calculus Text 5-1-46-SGLee test
Calculus Quick REF[EM] . *
LA. Quick REF[KO] 11— SKKU Calculus Textbook 5. 1.3 Find t .., test
L.A. Quick REF[EN] 2] WAP _Cell wap_test_01
C onnect to SKKU Sage Tutorial - WAP_Cell wap_test_01
S _ M t h H \?Hﬂ!\f’?:f((}omment} S WAP_Cell wap_test.01
age a Omepage -1— WAP _Cell wap _test_01
\/l Ol"e Informat] é 513.6 Eg3 p.92{revision) calc03 U=
Useful Links WaAP_Cell wap_test_01 33 Y ®, pub =4
WAD Call [Pe———"t y.

SKKUM
Ol — :

Arkansas Coundl | — kwkim_Ch.14.6_new_EX4_(Divergence Theorem) kwkim 3 days =, kwkim 24

o Techess of ot ——  Kwkim_Ch.14.5_new_EX1_(Stokes Theorem) fowkim
— kwkim_Ch.14.3_new_EX1_(Surface Integral) kwkim I
— kwkim_Ch.13.4_new_EX1_(Curl) kwkim =

— kwkim_Ch.13.2_new_ EX&_(Unit Normal) fwkim 3 days =, kwkim =

11
3
I

I
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SAGE(English)
KAIST(English)

Boards

Calculus Quick REF[KO]
Calculus Quick REF[EN]
L.A Quick REF[KO]
L.A. Quick REF[EN]
Sage Tutorial

A ALEN(Comment)

Useful Links

Arkansas Council
of Teachers of Math.

[ WAP_Cell
[ WaAP_Cell

— ch-14-Example1-by Hamana+SGLee

-— WAP_Cell

- WaAP_Cell

[ SKKU Calculus Text 5-1-46-5]
-— SKKU Calculus Textbook 5.1.;
2.0 WAP_Cell

[ WAP_Cell

- WaAP_Cell

— WAP_Cell

—_— 513.6 Eg3 p.9%2{revision)
- WAP_Cell

J— WAD Call

SKKU-MATH2 Published Worksheet

kwkim_Ch.14.3_n

new 1. Evaluate [[[ f dV, where f=z™
cylinder X2 + y*2 = 1, where bottom
and whose top S5 is the part of the

HEZE 5] Holl HA 0 A9 VE L

%,v,2, theta=var('x,v,z.t")

pl = implicit_plot3diz==1+x, (x,—2.Z
mesh=Trus) ;

p2 = implicit_plot3d(x"2+y"2==1, (x,
color="blue", mesh=True);

p3 = plot3d(0, (x,-2.2), (v, -2.2),
show(pl+p2+pd, aspect_ratio=1)

wap_test_(11
wap_test_(1
test

wap_test_01
wap_test_(1

SAGE(English)
KAIST(English)

Boards

Calculus Quick REF[KO]
Calculus Quick REF[EN]
LA Quick REF[KO]
L.A. Quick REF[EN]
Sage Tutorial

1 AFEH(Comment)

Useful Links

(%) s www

Arkansas Council
of Teachers of Math.

m

WaP_Cell

Wap_Cell

ch-14-Examplel-by Ramana+SGlLee
Wap_Cell

Wap_Cell

SKKU Calculus Text 5-1-46-5GLee
SKKU Calculus Testbook 5.1.3 Find t ...
Wap_Cell

Wap_Cell

Wap_Cell

WaP_Cell

513.6 Eg3 p.952(revision)

WaP_Cell

WAD ©all

SKKU-MATH2 Published Worksheet

wap_test_01
wap_test_01
test
wap_test_01
wap _test_01
test

test

weap _test_01
wap_test_01
weap _test_01
wap_test_01
calcl3

wap_test_01

wasmm bmed N1

m

m,

m
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SAGE(English) | KAIST(English)

Official site of SagejMath

vd & (2010-16-31) naﬁ/ 2| -0 & '.Language EI
EWE B8E - Biog - Trac - Repod Bugs - Wiki - Fesoback - Search ||
open sawce mathematics saftware - Ty Oniine. sagend /KAIST or Downioad

AIST servers in Korea

Home  Towr  Support  Library  Download  Development

S isaf - themati ft
T bower of mery existing onen-saurce pacia Welcome to the KAIST Sage server.

Mission: Crealing a wiabla free cpen source afterna

This is the Sage notebook server at KAIST.

Try Sage Online Click here to log in to the "Groundhog Day" Sage server.

other KAIST

Click here to log in to the "Memorial Day" Sage server.
testing: alpha, Solaris SPARC

Read about the difference between the two servers.

know why the serverisn't working. :)
Documentation This server is maintained by Dan Drake. You can create an account on the Groundhog Day server by yourself, but if you'd
like an account on the Memorial Day server (see the "about" page for the differences between those two servers), you'l
need to email me: dra...@kaist.edu. You can also email me if there are any problems with the servers or have questions.

Video - Lists - Tutorial - FAQ

Looking for a Korean version of the Sage notebook? BI=2EtE &1 %= HE? http://mathl.skku.ac.kr H=d1 2.

This server runs Ubuntu Linux, which I recommend. Try it today!
Library

vountu

linux for human beings

Testimonials - Books - Publications - Press
Kit

n There's a news page with information about downtime, upgrades, and so on. Put the RSS feed into your reader so you
[ |

WAL St

Aandom Link: Postars, Five
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SKKU-MATHI1(Korean) | SKKU-MATH2(Korean)| SKKU-MATH3(Korean)

Sungkyunkwan University servers in K

-:—:F. |_ Sage—]

C‘-S' P EDQE Sage TE=
Mathl Sage-Math Server e
HIVOBT SSTNA 2FFY Sage-Math

http://math1.skku.ac.kr

stol st O} Sage L E= v4 52 279l
Sage= T ~ZEH N £ LCIE Y UL ALERE 0] S{User Name)
AJAEL A7)
(Introduction) Sage _IT_E‘:':'?
_ - - H=(Password)
=S = N Sage LESH FHAT FFAT MZE AZHESZ HINEE NS T 2L F
(Quick Reference - Korean) SHEE = 2=l 2ME #_%gu Ct HIAIE= Sage, Python, Saged| X
CIE LZEHN DEE AMEE + 2lauct = o
i ALERE 21
Mobile Sage-Math Z o AstHntol St (Remember me)
http://mathl.skku.ac.kr/wap_html =42 A5l IOF—'I ==
. = - = _ _ | 2221(sign in) |
SageE AMESHY JIEHC AMAFH 152 01M=2E, BeE S E, 2IEHT -
Eul\tm 2008.09. 01 / Machine : PC-Server (Intel E6400) 2E JMITQE, S=x|olM ™ A CH==E = QFSF EIE 25
22| MR ICEE D 28Tk (hitps//math.skku.ackn ;ﬂégfﬂ\,—?lz;gjlgl““ S TZ0 0121208 CHEet =210t Heyot Sage S5 HIE 121511
BEIR - sglee@skku.edu Sols T M8 : (New Account)
mass@skkuedu® 22|38 FA|7| drE2LCH _ _ . -
REALA Ko +TES 0] 2M8 A3NE 2|
_ _ (Browse the published worksheets)
SageE 0| £5HH Magma, Maple, Mathematica, MATLABOH CHEt CHot2l A g™ ol 2
S AN E2E E T i’iﬁu Ct Sagez= NEHE| +HE 2E40 73 I35 2tz 2
AE EEED AsUCh

Sagez= WFEe == 2 ZEHHES = .
= GAP, GP/PARI, Maxima, Singular 22| 10 0131 EtE TEIYAES ZESD A
S




alculus Quick REF[KO] | Calculus Quick REF[EN] | L.A.

Sage Quick Reference: Calculus

uick REF|

William Stein

Below

f must he s

nlk_...ageta'h orz/qulc{re'
nt License, extend for your own

Simplify: £.simpli

Expand: £.expand(),

log| =log2 g f
= golden_ratio < = euler_gamma <= g
0.915 = catalan 2.683 = khinchin < g
0.G60 = twil.pri:.e (.261 = merten 1902 = brun Solve f

sal"e[f =
solva([f ==
solve( [x"2+y Z==1, (x

Approxima
Builtin
cosh tanh sech csch ceth log ln exp ...

e pi.nl(digits=18) = 3.14150265358070324

functions: sin ces tan sec csc cot sinh

Solutions:

5 = solve(x"2+x

s[oltl

Defining symbolic expressions

Create symbalic variables: Exact roots: (3 ”+2*<+1‘
var("t u thete") or var{"t,u,theta" Real roots: (x"3+2%x+1)
Use * for multipli Complex roots: (x"3+2=x+1
25+
show(2*theta
Factorization

Factored for

rmal” function of theta:

Limits

= function(’f’,thetal

lim
z—a
limit(sin(x)/x, x=0)

limit(f(x), ¥

= limit(f(x), x=

‘%, x=0, dirs’
limit(£(x), =

limit{1/x, x=0, dir=’

Derivatives
= diff{£(x
= diff (£(x,y),
diff = differentiate =
Giff (xwy +

),x) =

b, thetasi):
+ b#theta"2

(z,9)) =

n(x"2) 4

a + bxthata™2

Simplifying and expanding

1halic (so not a Python function)
yoexp(). £ .s1‘|:p11 ¥-fullQ),
simplify_log(), f.
f.simplify_raticnal(), f....l:p_
expand_ratienal()

Integrals

im teg"a (x=

integral(x=cos(x"2),

Sage Quick Reference: Linear Algebra
Robert A. Beezer
Sage Version 3.4
http://wiki.sagemath.crg/quickraf
GNU Free Document License, extend for you
B William

Wil tse
Stein

sed on work by Peter Jipsen,

Vector Constru

Cantion: First entry of a vector is numbered 0
u = vector(QQ, [1, 3/2, =11) length 3 over rationals
v = vector(QQ, {2:4, 95:4, 21

;4

211 entries, nonzero in er

Vector Operations
u = wector(Qg, [1i, 3.-"2
v = vyector(ZZ, [1, 8§, =
Q% = 3wy linear rm].hh.muxl
u.dot_product {v)
u.cross_product (v} order: uxv
u.inner_product (v} inner product matri
u.pairwise_product (v
w.norm() == u.nerm(2) Euclic
u.morn(1} sum of entries
u.norn({Infirity) maximum e
A.gram_schmidt () conver

)

from

parent

Matrix Constructions
Canution: Row, column numb
A = matrix(ZzZ, [[1,2].03.4]
3 % 2 over the integers
B = matrix(QQ, 2, [1,2,3 ,L_,’
2 rows from a list, so 2 % ¢
C = matrix(CDF, 2, 2, [
complex e b

ies, f 1)
£ = matrix(QQ, 2, 2, 0) =

D = matrix(QQ, 2, 2, 8)
diagonal entries all 8. other entries zero
I = identity_matrix(b) § x 5 identity matrix

I = jordan_block(-2,3)
3 x 3 matrix, =2 on d
var{’x y z’}); K = mat
symbaolic expressions li
atrix(ZZ, 20, 80,
20 x 80,

agonal, 1's on super-diagonal
(88, [[x,y+z],[0,x"2%z]1)
e ring SR
{(5,9):30, (15,
representation

77):=61)

two non-zero entries, sparse

Matrix Multiplication

cos(x"2), %)

r = integral (f,x) = f.integrata(x)

" flz)dr = integral(f,x,a,b)
x, 0, sqrtipil)

u = vector (03, v = vactor(QQ, [(1,2]) A.pivot_rows() indices of rows spanning row space
b o= matrix(QQ, ,[4,6,811)
iy ) . .
B = matrix(OQ, Pieces of Matrices
ukh,  A%v, BxA, possible

Caution: row. column numb

wBe ring hegins at 0
ight of matrix powers
(B} is possible

oo B

B.iterates(wv,
rows = False

£ (x)mx"2+5%x+3 then £

B.exp()

A.nrows()
&.ncols()
Ali, 3] er

Caution:

oves v &

ry in row i and column j
OK: £[2,3] = 8, Error
mmutable Python tuple

matrix exponential, i

riasi

.Tow(i) urns row i

column

re

Matrix Spaces A Sage vector

M = MatrixSpece(QQ, 3, 4) A. i) returns column j as Sage

dimension 12 space of 3 % 4 matr
4 =M([1,2,3,4,5,6,7,8,9,
is & 3 X 4 matrix, an element of ){
basis()

order

aut-of-order QK
c:s_and_col'rr.nsi[E,ﬁ_J] ,[3,1)
1e rows and the columns

: a list of tuples
columns as a list of tuples

.dimension(}
.zero_matrix()
ommaon to
.rows () all row
A.columns () all

=

Matrix Operations

E#A+2#B linear combination

A.submatrix(i,j,nr,ne)

A.inversa(), also A™(-1), "4 A

ZeroDi ; onE: i . tat entry

eroDivisionErrer if singular -

s Al 1:71. 4f0:

A.transpose(}
A.antitranspose() transpose + reverse orderings
L.2dj0int() ma Combining Matrices

right

=

conjugates 4.augment (B) & in first columns, B to the
A.stack(B) A in top rows, B below

A.block_sum(B) Diagonal, A upper left, B lower right
A.tensor_preduct(B) M f B, arranged as

conjugate()
.Testrict (V)

=

subspace V

Row Operations

Row Oper
Caution: f YW
&.rescale rou('_!a\ a

ange matrix i
red 0

Scalar Functions on Matrices

A.rank(}

&.2dd_multiple_of _ A.mullity() left_nullity()
A.swap_rows(di,j)
Each has a column variant A.det ()
For a new matrix, usee.g. B = A.with_rescaled_row(i,a) 4
4. tr=ce(1
Echelon Form A.porm(} == A.ncrm(2) Eucli 1orm
A.norm(1) largest co 1 sum
A.echelon_form(), A.echelenize (), A.nernite_form() 4.porm(Infin [T

Cantion: Base ring a

A.norm(’freb’) Frobenius norm
A = matrix(ZZ,[[

(4.2,

B = matrix(QQ,[[<
ecrelol _form()

1.2,

MatrixProperties
.is_zero() (totally
.is_scalar(] (

space
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IMAGE - ILAS' Bulletin

Journals

* IMAGE - ILAS' Bulletin ILAS Publications
* Electronic Journal of

Linear Algebra ILAS Homepage | Books of Interest to the Linear Algebra Community

* Elsevier ILAS Publications  Book List

LAS-NET | Cumentand Pastissues of mace 1 [11S 1S the IMAGE — [LAS" Bulletin

Linear Algebra DOWNLOADS:

Education
) « Falll 2010 IMAGE 45 Table of Contents
Linear Algebra i
TeTelE + Spring 2010 IMAGE 44 Table of Contents
+ Fall 2009 IMAGE 43 Table of Contents
Linear Algebra « Spring 2009 IMAGE 42 Table of Contents
CERHELTES - Fall 2008 IMAGE 41 Table of Contents
Researchin Linear * Spring 2008 IMAGE 40 Table of Contents
Algebra « Fall 2007 IMAGE 39 Table of Contents
» Spring 2007 IMAGE 38 Table of Contents
+ Fall 2006 IMAGE 37 Table of Contents
» Spring 2006 IMAGE 36 Table of Contents
«* Fall 2005 IMAGE 35 Table of Contents
+ Spring 2005 IMAGE 34 Table of Contents
« Fall 2004 IMAGE 33 Table of Contents
+ Spring 2004 IMAGE 32 Table of Contents
« Fall 2003 IMAGE 31 Table of Contents
» Spring 2003 IMAGE 30 Table of Contents
« Fall 2002 IMAGE 29 Table of Contents
» Spring 2002 IMAGE 28 Table of Contents
+ Fall 2001 IMAGE 27 Table of Contents
» Spring 2001 IMAGE 26 Table of Contents
« Fall 2000 IMAGE 25 Table of Contents

+ Spring 2000 IMAGE 24 Table of Contents



Journals : Electronic Journal of Linear Algebra

Electronic Journal of Linear Algebra

Journals

* IMAGE - ILAS’ Bulletin
* Electronic Journal of
Linear Algebra

* Elsevier

ELECTRONIC Journal of LINEAR ALGEBRA

ELA Publications

Yolume 21 (2010) Table of Contents Articles Author Index

volume 20 (2010)

Table

of Contents

Articles

Author Indes

Volume 19 (2009-2010)

Table

of Contents

Articles

Author Index

volume 18 (2009)

Table

of Contents

Articles

Author Indes

Volume 17 (2008)

Table

of Contents

Articles

Author Indes

volume 16 (2007)

Table

of Contents

Articles

Author Indes

YVolume 15 (2006)

Table

of Contents

Articles

Author Index

volume 14 (200%)

Table

of Contents

Articles

Author Indes

Yolume 13 (2005)

Table

of Contents

Articles

Author Index

volume 12 (2004/2005)

Table

of Contents

Articles

Author Index

volume 11 (2004)

Table

of Contents

Articles

Yolume 10 (2003)

Table

of Contents

Articles

Author Index

volume 9 (2002)

Table

of Contents

Articles

Author Index

Volume 8 (2001)

Table

of Contents

Articles

Author Index

volume 7 (2000)

Table

of Contents

Articles

Author Indes

Volume 6 (1999/2000)

Table

of Contents

Articles

Author Indes

Volume 5 (1999)

Tahble

of Contents

Articles

Avthor Indes

Volume 4 (1998)

Table

of Contents

Articles

Author Index

volume 3 (1998)

Table

of Contents

Articles

Author Indes

Volume 2 (1997)

Table

of Contents

Articles

|
|
|
|
|
|
|
|
|
Author Index |
|
|
|
|
|
|
|
|
Author Index |

volume 1 (1996)

Table

of Contents

Articles

Author Indes




ELSEVIER

Information solutions for

science

Access Our Content

Information for:

« Authors
Editors
Reviewers
Academia
Government
Librarians
Societies
Corporations
Health Practitioners
Advertisers
Media
Careers

Home Products Alerts

User Resources About Us

Support & Contact

WORLD-CLASS INFORMATION »

Find Your Solution Shop For
Featured products & resources:
« Elsevier Books .
Buy a book, submit a review or send a
book proposal .

Elsevier Journals

Order a journal, submit an article, submit ae
review or advertise

SciVerse

Single search across ScienceDirect,
Scopus and SciTopics

Scirus

The most comprehensive scientific
search engine

Scival

Research tools to evaluate, establish &
execute effective research strategies

Publish With Us

Get Support

Cell

High-impact life science research

MD Consult

Answers to pressing clinical questions
Reaxys

Fueling discovery for research chemists
Evolve

E-learning for healthcare students and
faculty

MEDai

Improving the delivery of healthcare for
payers and providers

TheLancet.com

Leading medical research

Learn About Elsevier

Elsevier Websites

Elsevier Science & Health News e

23 December 2010

Elsevier Announces New Co-Editor-In-
Chief for Neural Hetworks

Professor DeLiang Wang assumes

22 December 2010

Eating Healthier Means Living Longer
According to New Study in the Journal of the
American Distetic Association

22 December 2010

Smoking May Worsen Pain for Cancer
Patients

According to New Study Published in PAINE

New:

Check what millions of Go
researchers find interesting

LEARN MORE >

More &




Usefui Links

(3%) was www ;
International Linear Algebra Society

Mircrs. Bl - = - ] -

General Information About ILAS

Arkansas Counail

= General Information About ILAS
of Teachers of Math. + ILAS Officers
L * ILAS Membership
\\ » ILAS Endorsement of Meetings
- » ILAS Bylaws (pdf file) .
Unear Ngtbra » Special Lecturers eral bnfo 2 I C T M
Ji ks penky=Third A
ouma The Electrenic Journal of Lined Third. e
Linear Algebra IMAGE - ILAS' Bulletin

Conlerences

Research in Linear

Algebra

ILAS Corporate Members

Arkansas Council of Teachers of Mathematics

T-cubed Regional
MNowslatter Showcase Teachers Teaching with Technology Regional Conference, January 27-29,

Upcoming Events. 2011, 444 at the Aranss School for Mathematics, Scences and the Arts and hosted by
ACTM. Click here for the Speaker Proposal Form énd Regitration nformation.

AAML-ATK
Arangs leaders are forming a new organimtion to support mathematics specilsts,
Downioads coaches, lead teachers, and other types of kaders. The AAML Arkansas Assocaton of
Mathermatics Leaders, wil be developng bylaws and forming a goveming Boaed durng the
winter/sprng of 2010-11. Ok here for more information.

of Leaders

ARMATH Listserve
The ARMATH Istserve & 2 free Istserve for any Arkansas mathemmatics educater. ACTM
supports the kstsene by paticpating in discussions and sharng announcements through

. I you would loe to join the istserve, send your request, along with your name and
armal acdress to Donna Foss at adu or B Miskan 3t bil Qav .

Join or Renew

Join ACTM or renew your membership...Click Here!

About ACTM

The mission of the Council of of Is
to provide vision and keadership in improving the teaching and keaming

ol mathamabiee en thal s olidan e aneoad of an amstahls
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Mathematician of r“Oday

New Mathematician of Today

Mathematicians who were born or died on 28th December

Mathematicians born on this day: Mathematicians who died on this day:
1803 : Dupré 1827 Woodhousze

1877+ Dry=dale 1871+ Pratt

1882+ Eddington 1919+ Rydberg

1903 ¢ von Neumann 1936 ¢ Horshburagh

1951 + Mcarthur
1964 Edwin Wilson

Posters available (Click on a link below)

Arthur Eddington John won Neumann

Theorem of the day from Robin Whitty

A quotation for today
Arthur Eddington (1832 - 1944)

Human life is proverbially uncertain: few things are more certain than the solvency of a life-insurance company.

Quoted in J R Newman, The Word of Mathematics (New York 1956)

Ancther quotation by one of today's matnematicians W € 1Ntroduce the mathematicians born on this day

Yesterday Today Tomorrow  Whole year

hdain Index Biographies Index
Birth and death statistice Quotations Posters
History Topics index Famous Curves index
Time lines  Chronology Birthplace Maps
Search Form tathematical Societies
JOC/EFR October 2010 Schoaol of Mathematics and Statistics

University of St Andrews, Scotland
This page is a copy of the one at
hittp: £ wwnwe-history. mes. st-andrews. ac.uk/history/Day_filas/Day 1 228 himl




Conclusion (What can we do?)

I
We can

Find some interesting papers related to linear algebra at this site.

O

O

Find Educational tools for teaching of LA.
Make connection to all useful sites for LA Educations.
o Read ILAS news through this portal.

o Catch up ILAS educational activities and others.

O

http://www.ilasic.math.uregina.ca/iic/
and http://matrix.skku.ac.kr/ilas
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http://ams.rice.edu/mathscinet/search.html

http://galois09.skku.ac.kr/ilas—old1/

EttpI//groups.google.com/group/skku— sage/browse_thread/thread/b9102cbac2355acc?hl=
0

http://ictcm.pearsontc.net/
http://matrix.skku.ac.kr/sage/quickref-linalg—kor.pdf
http://matrix.skku.ac.kr/sage

http://matrix.skku.ac.kr/ilas

http://mathl.skku.ac.kr/

http://math2.skku.ac.kr/

http://math3.skku.ac.kr/

http://sagenb.kaist.ac.kr/

http://sagemath.org/

http://scholar.google.com/
http://www-groups.dcs.st—and.ac.uk/~history/Day_files/Now.html
http://www.actm.net/
http://www.elsevier.com/wps/find/homepage.cws_home
http://www.ilasic.math.uregina.ca/iic/
http://www.math.technion.ac.il/iic/IMAGE/
http://www.math.technion.ac.il/iic/ela/index.html
http://www.sciencedirect.com/
http://www.tacc.utexas.edu/fileadmin/class_materials/2-SSD2010—-quickref-calc.pdf

httn://www tace ntexas edi/fileadmin/class materials/3-SSN2010-anickref—-linale ndf



Thank vou !

_‘ 2011 Joint Mathematics Meetings

Largest Annual Mathematics Meeting in the World

January 6 - 9, 2011
(Thursday - Sunday)
New Orleans Marriott & Sheraton New Orleans




