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(Lecture Notes)

7] (Video Lectures)

Zo] (Problems and Solutions)
S (Sage)

ol Mg off

1) Z9E (Lecture Notes)

7189 Fol2 ¥ AoEA o oA Hstd WA TAE
ol&3te] AL Al orAy UEUW AAEo] 9loW T
5 ARE d¥sty FEFE 4 ok AA Kwak &
Hong(2004). Linear Algebra: Second Edition, Birkhauser; &
WAR ste] FHol AHg S-S ¢ Zulx] FeHE AAH

Qo <Y 6> 11 F AFWste] J)|E AAdd #BI Y&
& 2fEEAA Felshs Fulolnt,

=

F

Al

ut SKKU

3 Matrix Theory

Mobile Learning Tool
Lecture
Notes

Lectures

Problems

Made by Prof. Sang-Gu Lee with SKKU Students
(sglee@skku.edu)

N ol @ 23 245

51 Basic properties

Def: Let V' and W be vector spaces. A function T
V — W is a linear transformation if for all x, y € V'
and scalar k,

(1) T(x+y)=TX)+T(y)

(2) T(kx) = kT(x).

Call T simply linear.

The conditions (1) 4 (2) can be combined into

(3) T(x+ky)=T(x)+ kT(y).

<33 6> 2ot Zol=
2) 9% 79l (Video Lectures)
20129 102 dA FFE(You-Tube)dl= 2011%d 18719 =s}ek 4099719 S48 A7t d=Z= Ho9)
chio 74 S 158 G819] el B9Y A 01834 ST BE AR SEES I8l o
48 T % Aok ol AT A MelAE ARE ol gdtel AuEl AheE AAFAA 4 Al A4
17) /bl mupd Zel== “http)/play.google.com/store” = GFEgo|=g T2 73 F Play A2ES oA ‘skku matrix &
Azt Ule ‘j’cl% T glon, teRe|E 21WA o AutEEAA FEAIL F glth

18) http://matrix.skku.ac.kr/2011-sage/sage/skkula.html

19) QBE-AE %311 % B.(http://www.youtube.com)ell 43k & “SKKU MT"Z #AsH 2011 18] %5315 409
el Aol 7 IS AT 5 3
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3) ®A9k Zo] (Problems and Solutions)
SHIES o4 218 BeIE3t el FYL olgetel A
i oles dsreta, <2y 83 22 Addie #A R
i ; <3 7> 2ot SPa 2o
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Sage Calculator for Matrix
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/Hq %18_]!— | —E:}(CAS —1—?')94 }\]"g"tg: - Free Worksheet -
gEAl Be mee & AAES 8285
_ Shdilpeieh et S N s AL
713 ) B 0:‘ p vE— Z_‘_U E__—ff- o Matrix Operations(
I siek ¢ e 2ol e
oﬂj\i—h:— /\]'%EE]— zl\— 3}]\—‘\5 EI—H]'OE] Sage% - — Row Operations(& 14t
Aetel Aol st Telzo) 44 . MDA o Fornici2i
A a0 a5 o SIA e Constructing Submatrices(f-2312)
]Zl LH o= _J_7H u.__i”‘ij < g = Combining Matrices(342 28
2 A ogMY dAde EAE
_ R . REF(KO) REF(EN) Keyboard
CAS EFE olgstel das W &
%E% 1 %].76]% Xﬂ%"?}ﬂ' Input You-Tube ®
|
<a¥ = 2uld A¥geee 2 _
o 2 ARHSR 2 o) g oule 2He S0l
glzol A ‘SageMES FYAS o 1}

By TSage Calculator for Matrix, ©]t}.

SageZ 438l

e ) e

7) W] ZrhEES HEA71E del 2 ofegol An A PCutk: 4oz St e w
M7 Sage] 24& 4 @ 4+ YES 2T ¥ AFE F9Y FaAEE el $§ Z2ag
2 AHESHE AMgAS BOHS 9B )5S Fsed 242 TR

2. 4344 25 HEE A 20 Sage B4 B

S5 AAAE oA AlE mute) Sagel Al of%A B8F 4 YA AV AFUF AAAFUD
g Bal AA3 Agstag .

AW RS A Ploy) s RO ayBue 192 34 )58 39 99 4 (.0.1)3% 202 0§ Dk

o] m (x,y)E Exr&E(homogeneous coordinates) (x,y,1) <
‘%19]9] =4
SAHARLE o] &S YEEY woE ANE

P
I

H(center point) Py(wy,y,) 2 Bl &(ratio) roll tiste] P’ 2 Dilation(Zd), F24)9 W T+
2 THThomas, 2002).
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a2 RSl A Play)
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T(z,y,l) = (r:):+:r0(l—r)7 ry+y0(1—r)7 1)

r 0 .1'0(1—7') x
=107 yd-—")]|y
00 1 1

olg Fmelel <1y 1053 2ol Aole] A2 Fu), Fa
HolAd & 4 9} Folx e AztES dua S g
2 g7 dE golel ARe g we 528 e 5 A,

2
riu
S~
>
N
N
ol

Foall @ Q 2312:22
suits, Cick [EZ] r=1.5 # ratio

p=(-/{\1) # center point

—_— tor([2,1,1]) # point 1: P1(p11,p21,1)
PIOTSCI=T) Bir. v2=vector([1,4,1)) # point 2 : P2(p21,p22,1)
v3=vector([6,1,1]) # point 3 : P3(p31,p32,1)

e ## Algorithm ##

o A= mamx(QQ,3,3,[r,a,p[oy*(1 .0,r,pl1T*(1-
),0,0,1])

q1=A1

q2=A*v2

g3=A*v3

P = polygon([(v1{0],v1[1]) (V2[0] V2[1]).(v3[0],
V3([1)), rgbcolor="red!alpha=0.5)

P += polygon(l(q1[01q1[1))(q2(0].g211]).

Step L SoA mEA dsle] gl 9o HASY 99 aY o] Foll AEE WY F
svio] Fol Atk ol7ldlq ro) g 3014 152 Waw,
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e
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Step 2. 71 th& ‘Evaluate(2d)) WES F2W A 22 Dilation
W HES ol&dte] A Ao §) F4o FHz AZT F 31‘3}‘ ol o] g3l FFaAtE Hulkd AolA
=2 u

448 AT FE A3, WFAE FEAE AT £4ARE

Step 3. rEAE 9 FAE AGE INE S5 ARE <a¥ 11> Zo| oY, ENH, Ho|aE 22

€
SNSE ol&sto] apatl A A& 4 Sl

0) http://math3.skku.ac.kr/spla/L'T_Dilation
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Development of smart-phone contents for mobile linear algebra

Kyung-Won Kim
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Linear Algebra are arguably the most popular math subjects in colleges. We believe that students' learning and
understanding of linear algebra can be improved substantially if we incorporate the latest advanced information
technologies in our teaching. We found that the open source mathematics program 'Sage' (http://sagemath.org) can be a
good candidate to achieve our goal of improving students' interest and learning of linear algebra.

In particular, we developed a simple mobile content which is available for Sage commands on common cell phones
in 2009. In this paper, we introduce the mobile Sage which contains many Sage functions on a smart-phone and the
mobile linear algebra content model(lecture notes, and video lectures, problem solving, and CAS tools) and it will be

useful to students for self-directed learning in college mathematics education.
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