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Technology has made it possible to communicate over vast distances with a
very wider audience. < Available wherever and whenever,
« Content is adaptable to meet individual needs
* Enhances knowledge * More independent

PDA, smartphone

M'Learnlng SMS, Phone, SN

Contents,
My own Speed

Disadvantages of m-Learning
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SKKU Sage-Math
(2. http://mathl.skku.ac.kr/ )

] =
T Muthd Sage-Math Sarver System
NEEWRS #8394 FRPE e mn PN 24 e

CET i -

S = N

Sage-LA

X, y,z=var(x,vy, z')

implicit_plot3d(x + y + 2*z- 4, (x,-3, 3), (v,-3, 3), (z, -3,3), r
gbcolor=(1,0,0)) + implicit_plot3d(x - 2%y + 3*z - 5, (x,~3, 3),
(y,-3, 3), (z, -3,3), rgbcolor=(0,1,0)) + implicit_plot3d(2*x - y
-z-1,(,-3,3), (y,-3, 3), (2, -3, 3), rgbcolor=(0,0,1))




2
(172 - sqrt(3)/2, sqri(3

(-1, 1)

1

2 + 1/2)

(1,2)

(sqrt(3)/2 + 1/2, sqrt(3)/2 -

2.3)

2.1

(-1,-1)

15

2 25

http://mathl.skku.ac.| .
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Our Sage-Math Appl for Android
Sage-LA in Smartphone (2010)

* Sage-Math with Android

Sage-Math

Smartphone

* C f D~ 1 O hop/mathlskdoacks s

Linear Algebra with Sage

Echelon Form

Echelon Form

Generating

Ammatrin(00, [14.2:50. 168711
A

Generating matrices, find Echelon
H  |A=matrix(QQ.(14,2,1116,3.21)):
A
5]
=20
632

* Graphing with Android App

Graphing functions
M@ 416 am

Linear Algebra with Sage

@Ml @ 1:26 am

Linear Algebra with Sage

72 &4 27|
£ G = F o [olot3, (4.4)
L SAGE & §imdt e
Saen Mlgm-‘.‘-s;
sl I'E]
H H
60
= 40
20
3 B ERE] B T2y
MEON "IN [@Edepl JiERs  E8Y A% /2’1720}
. v s i, 11

Linear Algebra with Smartphone
MENU, Help, Credits etc

16



A& 1:50 Am

Linear Algebra with Sage

Inner product and projection

Linear Algebra with Sage

(Vector)

Vector operations

B @ 4:14am
Linear Algebra with Sage
7 (M-~

H

-

010, Madie by sclee 5031, Ul Fghis resereve, Last modie: 2010.08.13

Linear Algebra with Sage

-

F Linear Algebra with Sage Generating Vectors
'-:Elﬂf! AL TSI |EMAN EEYW g

Linear Algebra wit}

Sage-Math Tutorial

. \/ector algebra

Linear Algebra with Smartphone

* LA with Android App (1)

Norm and C-S Inequality Command line for finding norm

@ 219am ot ) 40 2:19

[ol4) B i, AOIZY, &2t B4 8

= (Y0, -1, 0
F ¥ ¥E . 0,0, 1)
B2 WEf vy, 2 WS CHE 2 T0| B2 z =40, 3,0, 1}
e=vectonQQ,[1,0,-1.0)) wofiz, 0, -2, 0
y=vectorQQ.11.0,0,1)}
r=vectori00.00,3.0.21)
H fwevector(Q0,12,0,-2,00) H E i @ (Norm)E ®El
print x =", ¥ e.norm()
print 'y =, y
print 'z =", z
g [printw =, w T
Y sqre(2)y
Coprmahi © 300, bbby s " Coprighis © 653, Mate by sk s, Al i s, st ed 3090 8411

R*, x=(10,-10) y=(1,001) z=(0,30,2) w=(20-20)
norm of X s

¥ = V12 +0% + (-2)% +0? =42

17



™M E G &l 2Fa23 ™ Q" 242

Matrix Constructions Row Operations

Matrix ROW Operations HRow Operations)

320 Fa HHO S OIROIE HE M4 % Bol wEASl M4 8t
[A=matrix(zz, [(1,2),13,41.(5.611); ‘ A=matrix(QQuI[1,2,3],[4.5,6]1); ‘
A A
g g
2] [123]
[3 [4 5 6]

Copyrights © 2010, Mate by sglee Bk €0 300 KwAIm sk s A1

Teserevd, Last mosied: 2010.10.18 Copyrghts © 010, Made by sgfeeskiu. e and kkim Bskiu. a0, All ights resesevd. Last modifect 20101018

Row Operations
Row Operations 4 b
(ERO-1)H AR 147} 283 HIP D, HHY HTA QI
A.swap_rows(0,1); (ERO-2)&B2| 182} 00| O &4 108 Z5t0, HHY WHs el
A B.rescale_row(0,10)
B
b=
[4 5 6] M
[ 23] [10 20 30]

[4 5 6]
sERo| 4y 9 #ol

B=matrix(QQ,([1.2,31[4.5.61):  CopaTights © 2010, ade

2010, Mode by sglee @5tk e and ks Sskias e, All TG resereve, Last modfed: 20101018

Comyrights © 2010, Made by sgiee @bk echu-and ki@ skkuedu. Al rights resere, Last modHied: 2010,10.15

Sage Caleulator for Matrix

Free Worksheet

Matrix Constructions

Matrix Operations

Matrix Spaces

Row Operations

AN
.

Sage Keyboard for O
Linear Algebra

Echelon Form

Constructing Subspaces. .
Combining Matrices. rS I O

Decompositions.

2
2060 B4BE LY

Matrix Spaces
v 11011281 14 BT 4
ATIYY

v, 01

S iincmarions Redmimg ™ R.D. Division




@int
def trans(x=input_box(ur2-v:

whnes [5.4.-3,2.1.0,1.2.3.4]

vines 15.4.-3,2.1.0,1.2.9.4]

W=Z W, u- 2 W, v, W y=u v + WoosWIeltl u vWright)

Um;",(zvl?\ttp://matrix.skku.ac.kr/2011-Sage[2011-Mobile-Math/MobiIeLA.htmI

g1=sum([parametri . t_min,t_max, rgbeolor=(1,0,0)) |

), t_min,t_max, .0.1) 1
lot((u,v_val), t_min,t_max, rgbcolor o

luline_straight=parametric_plot((u_val, v), t_min,t_max,rgbcolor
ckn

E) i s |

\

We have many things to do for innovative teaching of LA

“:"L 15 20 15

A: OIES 0|28t ADEE 142 7l 0l

http://matrix.skku.ac.kr/sglee/vita/Le
eSG.htm
http://www.yvoutube.com/results?search_qu
ery=SKKU+ MT
http://matrix.skku.ac.kr/2011-
sage/sage/skkula.html

19



a SKKU Matrix Theory Contents

Chapter 1, Line ar Equations and Matrices
Solution Lecture Sage.

Chapter 2, Peterminants

Sunghyunkwan Univerdiy L Soiutio
Solution e~ sage
Chapter 3, V ctor Spaces
A Chapter 1 Linear & < and Matrice Solution Lecture Sage
A . .
Chapter U, Lire.” Transfo-.nation
A Chapter 3 Vecto Solutizn Lecture sage
Cliapter 5, Inner Product Spaces
A Chapter 5 Inner Product Sace Solution Lecture e,
s
Chapter b, Diagonalization
i Solution Lecture Sage
a

Chapter 7. Complex Vector Spces

Made by “rof. Sang-Gu Lee with KK Student
i i i Solution Lecture Sage

6 sKis=E

Chagier 8. Jordan Canonical Forms

3 FLRD. Divilon
Solution Lecture Sage.

ZIXl S, 5 HE (2004). Linear Algebra: Second Ediition, Birkhauser.

Solution: Linear Algebra Exercise Solution Book

2011 SKKU Matrix Theory Lectures of Prof. Sang-Gu Lee
3) Sage: Sage Calculator for Matrix

a SKKU Matrix Theory Contents (Solution Book)

7 P e o P ]
Chapter 1. Linear Equations and Matrices. Chapter 1. Linear Equations and Matrices.

B P —

set

seb s

(2004). Linear Algebra: Second Ediition, Birkhauser.

Solution: Linear Algebra Exercise Solution Book

Mobile Linear Algebra Solutiong 0|238t0f K| Of C| AL} M&ch4




a SKKU Matrix Theory Contents (Lectures)

Youl{ITH

SKKU Math 3 2 Subspaces

Chapter 3. Vector Spaces Than P

2.5KKU-Math-3-2-Subspaces e u sl

3.5KKU-Math-MT-3-3-Bases

‘ 4 SKKU-Math-MT -3-4-Dimensions
| SKkU-Math-MT-3-5-Column Spaces

2Math-MT -3-b-Rank and Nullity - T | .
SKKU-Math-MT-3-7-Bases for

Cnrbmom s skkumatrix =
29410 P

Email twitter

23
facebook SMS
linaar Alaehr | achira

(2004). Linear Algebra: Second Ediition, Birkhauser.

) Lecture: 2011 SKKU Matrix Theory Lectures of Prof. Sang-Gu Lee

Mobile Linear Algebra LectureS 0|-83}0] Y1 A| Of C|A{L} M&rcy<sH(Matrix Theory) 22|

JE
(I}
=
fot

T A AU e SOE R A i

D8 124 am

Free download

http://matrix.skku.ac.kr/2010-Matrix—Apk/index.html
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SKKU=MatriiGalchlator

Totok fear

| EMail
_ SMs ﬁiﬁ

JMM—-MatrixCalculator.avi

& .Y
@
- ‘r.:-.'-:...": rare e e
Tiing H.R.D. Division S Mothemarical Modelling H.R.D. Division

oh= S shAlet ]

‘ » send email

Matrix
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a Social Issues

<2U2UAl € 010§ OFOI I DHKI-EHESPCHE ‘MafE AlH’ 2 Sak>
AME, S- 0w WA,
LA oS ZE2E 2H=+H00IEE SHEAA
St M el EH2 elI=0l
218 MWSAE HE CHLet & SAl
SSK-SH-cnSHMS LHME S

P IZE=HI, ‘RelotZ2 AL 2R

StEXl AL sH&0F, Jdeld HJtAEC § NE8 S2E=Z M= L=

Add AN FIHSD UACH SEH=E &2 é’ 23 ANEE, HE3APC,

PMP S Ctetet ot=SI010il OSI\/IU(One Source Multi Use)’ XI0l Jtsaot
Jl t=0lICH

IM—Learning...—t—‘.J_FEJ A2 St (shg=2H 2010-11- 25)|

http://biz.heraldm.com/common/Detail.ijsp?newsMLId=20101118000857

|x* 2, 325 1] ‘ANE Y HHZ & (zorn2 2011—3-31)'
http://www.seoul.co.kr/news/newsView.php?id=20110409015006

25 ZEE 018 D

T/

AICH (Newsis 2010-07-13)

http://news.naver.com/main/read.nhn?mode=LSD&mid=sec&sid1=10280id=003&aid=0003336555

l"?'-—!‘

T AR |_§Sage Ca\cu\aturiurMaL.| ‘ Mo

‘ Sage Calculator for Matrix
c 0 n c I us Published Data
— |

- Free ‘Works

Matrices(R Z 244)

m

helon Form(Zi AtCH2] &

Constructing Subspaces(F 28 E)

Cormbining Matrices(HZ2 2 &h

ICME-12

Matrix Decomposition( 2 2af)
|_. E

| 1
by B-13, 3012, COEX. Sroul, Korma copyrights © 2011. Mads by sgles@skku.edu and LS
Fwkim@skku 8oy, All nghts ressnved.
RO — o | [ Y e T

http://matrix.skku.ac.kr/2011-Sage/2011-Mobile-Math/MobileMath.html
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I hope to hear for other ideas
rom you!

What do you think?

?

Thank you again !!
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