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Hwe e BAe potug 53 Adgird ne-shg W] 2 MY eA S HeEd 13 g
2 A7 o Pol Moji T2 WL MATHEMATICA, MATLAB, MAPLE, Derive, LINPRAC &
stk 71§ MATLAB(MATYix LABoratory)e #3 A4t 371 fojuta Ak 8 53] £44

HPYSe Ao wge] F Wi Zzadeln ¥ wEAAE R REIG Ade FHom 4
oz ko e

Yolestel 8 AGS A2 oldhE Eole) addow A%at WEokES MATLABS o83
o g
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oG uSH A 20033 Az ofshd, ov] AT YFoME A7} wHo] FFEH

F7F & ZHoln], w&BEo] dfe A2z Wty glon o) 2147 dteA wse]
< Innovator (B41z} 938 Broker (704 9&), Mentor (A}F 98, Facilitator (232} H&),
Monitor (#52 9#), Coordinator (£33 9&), Director (A 9&), Producer (B2 48)
£ FAY F oo} dn @y oA ehd B wE AE 2 7}811‘“ RN dEA ¢
3 o] 222 WMYIEE 5718 Fojsln A HEE 222 §4d U2 F LS EgFe
FEHAZL He RS 87 2 Aotk o)n] 214719 -8+ lecture - memorization - tests7} oHY
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o] 7bs ¥ AlF# 2R0] 7Hsd gt A gl

33 Al B3] gi4E gL 7318 ol&lst FAd olFo] A w AFE oJuAGDo| He=
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e AN ndoR Ads §48 o o] Atk dF /M8 HAFEAE erZolAD
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q 4 gov BEHa

Yo A&t AZH Y AL 43 4L FESE B oldEE ¥

THOE YAl Adozg e AFE T2 5 Utk oo B =EdME HAEITTY Aol
HE Foln duwtsld did RS =& & Qe FYLIE AN . dHSY 14 2%
4 AdE 27384 Matlabd M-fileS & o838t F343 A Y%A 4 (homogeneous linear
system)] A x = 0% Hl%‘i}’daﬁ@“"é’“(nonhomogeneous linear system)! A x= b2 33
Aol F2E Aol g FAEo] WAI}EE FEF otk AAR FAAY HFFL FET
o] Ha, vFALAYEA A9 AAFL LEFT }°] ollete AMdE FHEZR o7 FEIM
30 2 F $Hg T USRS e Wy A old AAE I ;PSS R ¥
8 S7t BEFMHsubspace)A obdXE AASR R? TE R REAF F ojd A9
FEIUN0 HEAE € 4 YA 2 Rolth B FBLE FEITNE © 2 /19 ¥i(spanning
set 5, baSIS)E 7}11 S8 H”% T 5}—‘:- A& oldstA 2 7;i°]‘3}. o4 5“39] 4 ﬁ
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B RMS PRIV UY 78 ASE A0 2RI Qe o AT R

FE R (subset)F o1 Ro) RRF M subspace)o] HEXE $4 ARHoZ o)FHEE g

AZ+3tE 8] AH8E Matlab € Z2 188 ATLAST Z2AEZ gy ofghol FAdA &
we M- 3d-g o] &3}
http://www.umassd.edu/specialprograms/atlast/

ol w&o] 7H5dm Al ms @Fo] HalEo] wtE o] sHed Fejid

2) ATLAST(Augmenting the Teaching of Linear Algebra through the use of Software Tools) ZEHE:
Intemnational Linear Algebra Society(ILAS)?) 25$93] (Education Committee)olr] X502 APHAL
o 2 A7]d] Linear Algebra Curriculum Study Group(LACSG)el v|= #}8tAgt (National Science
Foundation)s} Ago.2 AYi4ets ABA QAN 72Xz, ALY 2ZEYO)E 838t AFEE
PES AN gatel YA

3) ATLAST 2%, spanview?] 22+9 ¥18 spanview2& thX 715



Fol2l MEIFe RRIW B ARH oA F= ole] £ BYF AR AFT Aol
o 599l AW A o)E §7] AF FARIE B ARSI I 42 B A2 A
of g A oldlg ko BAd £ Aelt RUAAE NG AW £ ANV 2 Hol
S WYUS ALE 2049
o.¥e
A8

ARIARAAE 58 FRIAY A o

ool AdAAZRE 2AAA AR E o) 43 arFRYS 4R

Project 1 : $R944442 474,
A4x=10, A:[—ll 33]
(@) 7H5 275 Matlab?®] B4 mef® B34} 92 ok

4) ATLAST 2%, spanview® tz7}%

5) $4 Matlab-»] 718 AL ol FAE FnFh
http://matrix.skku.ac.kr/sglee/l_matlab/
http://matrix.skku.ac kr/sglee/atlast/
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» A=[1 -3;-1 3]
A=1 -3

-1 3
» rank(A) YAEg P9
ans =1
» ref(A) 8o RREFE 73l= FHo]
ans =1 -3

0 0

x=3¢t y=1t
(b) AEBHAE A8 g At
— 43
1=
(© AQgel slastd oz FRskenpt R
y= %28 At 359 A%
@ 5 79 ohe 9ol ohd g FaL 2R u, v A,
u=1(6,2), v=(-3, -1
() ¥ WEl ust v dawved AHE3] TY 02 Yehyolek

» A=[1 -3;-1 3}; Ha A 2 AHsich P——
» u=[6:2]; WE u 2 Y3 .
» A%y . ]
ans = 0 X
0 H
» drawvec(u,’r’) HE u & B red) o2 280 ‘
» v=[-3,-1% e v g 433} s
» A%y

ans = 0

0

» drawvec(v,c) HEl v & FE2 Y (cyan)2 g 2@} .\ P

E -4 -3 -2 -1 o 1 2 3 4 5
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) ¥Elel & z =0+ vE 1802 Yz z = di(solution))7}?
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» Z=uty JE u % v & s} z o Y. T
z=3 Hel z o e 2T o] 9L = Yt

1
» drawvec(z,'b’) HE] 2 & FWblue) o2 28}

Py
N
3
2
]
o-
1

2
3
4
5,

T R S ]

% stk

o}
(@ ust v7 F 49 Y ¥ u+ vE 94 {YS o}
il

9 Au= 0 Av = 09
ACut v)=Au+A v= 0+ 0= 00l
u+ v T o)}
(h) M8 5 ust -3 vE& Yehlolzh F st 94 QA B
9 AGu) =5Au=50= 0

A(=3v)= -3Av=-30=0
L 5u,—3 v E 3ot}
() s7t 49 slojd 27} ao diste] asst HAA B}
9 Al@a s)=aAs=a0= 0
* a sk o)t}
() st t7hA x= 09 F #Hold W as+B t7} GA AP
(CIR2 FHY e AEEE s7t dubs A v
W ¥

A(as+Bt)=0As+BAt=a0+B0=10

Project 2: ¥l54 NyAPRH 4L 44344t

(@) 7H2 2AYNY mefE AHeEld & Taa

s [ 909
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=)
T

= I I e o B2

x—3y= -394 y=1te 34

x=3t—-3& d& 7

2 te -r?,l‘i}

s (3t-3, Dol
(b) ¥ A S AHg3le S dPsiel

THRHE

(© AATE 2P o= YT, 7latH ez a3i0) EahuER)7H FRAAX AP,

y= Fx+1¢ A4 389 3%
@ ¥ A9 OE A8 T 2RE u, v A

u=(3,2), v=1(-3,0)
(&) F 9e u® wE drawvecs AH&3dte] 2Po2 Jehog)
» A=[1 -3-1 3]; 49 A g gt o e
» u=(3:2; e ug ¥3¥g .
» Axy . g
ans = -3 ; =
3 .

» drawvec(u,'r’)

» v=[-3,0L:

» Ay
ans = -3
3

» drawvec(v,'c’)

o}

HWE ug B (red) o2 280}
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) BEY & z=u+ vE 1902 JEW I 7|4 z = A7 & opyr}

» Z=UtY; Hel u 9 v & o] zo] A F3
» drawvec(z,'b’) HE] v E FAH(blue) o2 28T}

5
.
3
2
1
0-
1
2
3
]
5,

5 4 -3 ZQA -1 ° 1 2 ”773"”7 777”5

(@ —2u% 3ve 23S agu F 749 WEZF 9A A7 § : oy}
h) s7h#o)2 a =192 94 ast HYL BAg
. A(as)=aAs=ab

“ab=b =) a=
Project 3: $ollA 378 projects 1, 29 F AT R2Y FRAFOR o}F H£E RHTA
% ol59 o) ) °]E} ay 1 F ole M2 F2% Zo|rt Qled o F RENE F s

O

| 2 San $& 4ho] FAWN? (AF Qs 228 wo) dae Aztae

of BACNAN FPEL ofy T A AApPAAY Yol WG 2ze} wr} Fd Tl
A 29 Uthclosed)s T M9 ARS €A £ £ Yok ASdE FEIP] RE 17 Y

S ZPeobt ¥t A4S 22 gt Aol o g7y FAES AT 42, D HO

2 AZstn AN ARE o Ak 3 Fel RS JHAE WEn 2718 2E dedgE
A& WA A R ASE Aok AYAE oleH ARL @ =
s, o3t 2E F2 idd g 72AA oalE 24 & 5+ Qojok du ANEZ FEF
NSl 227 vl a3 (closedness)olEti BelE F ol V1R 44E ZEd 2R

)
P

ol F b 47 R ¥43 Be 9 R PRIV WHE] 43
A B8 5 G A4S I3Vl el FE30) LA 1Y IR GAA F49
B H52 o)Fold AL 4} WESe dAAYe HAH A FE ok

Project 4: o}2jo] FAAHAULAA S Azs BA}
_ 12 1
Ax=10, A= [—6 —3 —12
(@) 7F+2 2A89 mefE AHESHY HE T8l
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» A=[2 1 4-6 -3 -12);

» rank(A)

ans = 1

» rref(A)

ans = 1.0000 05000  2.0000
0 0 0

x+ %y+2z=0, 2%+ y+ 4z =0

x=1t y= —2t—4s, 2z =5
(b) AR A1 4T, 2006. 215IE AHgsted g APt
X 1 0
. j = t[—Z +s —4} 1)
0 1

(c) Aol 718grH o2 omste vy}l FAU7)?
g 938 Ave 3
d Az g F 79 4 okd A& 73 AL u, v A
DA (t=1, s=0), (=0 s=DId A% u= (1, —2,0),
v = (0, —4, D).
() ¥ 9 u ¢ v E drawvec3 A8 aPoz Jehgold
O A8 & z=u+ v& 2YE Y3 7|4 z & 7P & 2%
(@ s t7FF A9 & 99 s+ t= 9A AV & a2
(b AE 2ust — vE Fatd, F HE7 GA SAX FAE © a2
(i) s7t 999 djo]d 2z oo 39 asE A7 B : aZ F, askE otk

A gl OF 4399 a5 v 219 Te, EE
o f3le) A%e M & 987 T sle ANg T ¥ Fuo o B 24 axgel d
A A71EAE R HES AW ola7t 8 Roldh & 2R T 3R & 7 :
(R: opnh) ol 2 AMMZRE 4w 24 QPR Alolg] | BAE ¢ & UeA? (B
AQGEA o] ol ohd g FhAY, F43 Be HE G

G sttt A x= 09 % #AD Welas + B v} GA HWR R F A9 9AAFoR
4% e So] BF 7} Aoke A griaesl Sag,

vA(as+Bt)=aAs+BAt=a0+B80=10



SIS 3% AR P AR UF 118 VSRS HW AT FFYY EE
302 WroAe W $3 L& g T Aot B BE APPS on U F2E 2
7l Rl B3 HAREAN HYFo] FRYFAARE 0@ olshakn BE & vk Aol

A& 8 olaiATle L g

o olE TXE FEF

r\l
o
j}_t
rlr

Project 5: ¥] 54 A¥AYLAAE AZsh4.
axone [ A [

(a) 7H92 2AWT mef 8T HE T

>>A=[-232214)

>> rank(A)

ans = 2

>> mref(A)

ans =1.0000 0 1.2500
0 10000 15000

>> Al=[-2323:2,144]

>> rref(Al)

ans =1.0000 0 12500 11250
0 10000 15000 L7500

(b) A LAY S et S Halte

AL

© HFFE 2902 vehlx, et or aRe] EateviEE) FAWR & AA(F 99

9 2y

©}-
H -

o.:=-|qoo|u>

(@ F A g2 Fo] ofd HE F3n I1RE u, wit A
49 9
8 8
g u= %1—1 , W= %
- 0

(© WHY & z = u+ wE 2802 ez o714 z& AWk & okt
® s% t7} 5 A oL a+B =108 z=as+BtE 44 AYS vele 18z
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AE z & od =AU
. As=Db, At=D>
A(as+Bt)=aAs+BAt=(a+B)b=Db
HE z& s tE ﬂéﬁ}h H4 & vehdd.
(@ 98 —2u% 3w & Jeholel. & WHE §HA7P & ot
(h) s7} 499 dold a =19 4 as7} HYS B
9 A(as)=aAs=ab=b

Project 6: 29| projects 4, 51A B Filo AFE BF R REAFo|H ME F38 o
€ 7KL Qi o] E9 olE TEE 4 glE ARG ol ¥ & YEVN? (FE : HY QAT
éi&a} g AZsA Fo)

HE-ge FYEL o FAHL AX ofrt T2 HFAWIA A A (VAR o)}
o 23%en. Q22 v da 23 ke F Y 543 44 ¢4 € Aotk aA}
S¢ dAE FAUA S0l % N9 54 4 AL 4 USS EIED.

Project 13 2, project 4% 55 A x= 0 && A x= b9 HPTo2AN FEATE] Yehle
S0l ot N4 qHoln. o] HYPEL Tr) AUsA HFSE Affine I Aoz oFT
T Ak Bt Ax=0 Ax= bl A(x+ x,)=Ax+A x,= 0+ b= bo|t} 17
52 Ax=b 9 7t ARG A x= 09 AFTT W o A xo+W={ x,+ x| x=W}
T A x= b9 HUFelt A x= b9 AJYF x,+ W 7188 gule A x= 09 I
Wl A x= bl 553 x,& tl¥ BYolEAFez 44 F gtk

Ax=1b 9 3%

Ax=0 94 H3¢

o)
<8 1> MEHYUYMD FUS AR WHAle] ST & Alo]e] A

e xo+We 9¥EE ¢ 7ize Ry 2
(o], 2006).

FLE ofUAIT Affinedgtolety FEh

M
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2. A% Bt BRI AU BEHA

obehe] Project 79 W7|E $EINH BEZ S 5ol
o AR R7] REARN AEE 3 0 AL
AZT o7t U ole@ dF Fad A4S A #4
87 olasA M= Aotk 53 S4E] R? NEZ & 3
ofof g,

SRR
Qo nEF
W E})(YES)

A(NO) @48 AT HA(NO)

1) QEAA A2 28l (NO)
= AANO)

Project 8 $19] 27|18 $ato] ojdje] Ao B o ysnoleh
1) R} 37174 $579 2233 dAs,

#:¢, R,R?
2 R*Q 4HA FRY FEIVE A%

%: ¢, R,R*'R?
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3) R*’& R’9 ¥2EUF shtelth. R*& RS REIJAN
@ R*={(a,b,0)la,be R}<R?

Project 9: #2339 /N9E T8 b9l J2d daiA e i
D 5 A8 FEEe FHFe) A BI0AN? A9kt (F ohud, uk o AA)

3 R U Wit RE30ln U wel BRI, ol U7t we FEEoAY
W7t U9 ®E&3on.

FoIA AFE vhg} Lol e slsee olde] golX e T dTE Wt & s
& FEIUY J1sRY EHoRYe FRFY A5 EJoE BYE wPE Ao avEn.
2P 273 re

3 REFIRE FHF A 99 F A BHEE EIHR @AV Sl oA T H
oY ZZAEE 5 PP} AP T FEINITY, 93, Y37 5)& Matlaby ¢
99) A4(Span) M-file °] 834 A 4H oz o|FEE 4.

l

Project 10: A= [ 3, 4 ]2 a2 92 o 920 Welg Foe A¢ R® A4 R’2 7he
Aoz AR & 9. §, A'R? - R?2 Uehd + i
iy x=[3 G x=[Y]9 A8

E AdEn x S Ax 9 1288 adE M-file drawvecd ot} o] o)

» A=[3 4-2 -5, AFEE e
» x=(21); ofgfo] HEN )& YL
» drawvec(x,'r") He] [%]—é"‘ Wt (red) 02 180}

&c}. [ - N W s w
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» drawvec(A*x,'c’)  HWEHAx & FE402 ¢

3

& & - R o ~ - = -

&

T U S
% 4 s 4 2 0 2 4 & & 10

opdE (i)9) A& Aasteira

» A=[3 4-2 -5} APELe AFsi) 5
» x=[0,0; He] WEH(ji)S Yt}
» drawvec(x, ') #ej 0] 2 woyoz uy
1]
» drawvec(A*x,'c") HEl Ax & ez a9
Folel Ag Ho]x] ghe

A (i) o= FHE)(zero vector) 59 AHEl(image vector) Ax £ R2A oA e guey) Heg
B3t} o 2x2FE FHHE RIA d¥HE BT

b) Nullspaces(432) = B = [ 72 3 Jolh st x = [3]ola Bx = #otab wel x

A tetel Bx=00 USIYE #AL & ek
t=[22] = 3[3] = -9 x2 @, Be=o09e B2 o AP WYL
B 2w ase
Blkx)=KBx)=k 0)= 0 |t}

O v =#3]2 uE vl wge Bod RN $& 2Pk M- spanguiz At
o [3]9 w9 wae 2ena Matabe) spanguizi: #4973 2199 [3]e q=we ¥

ol gelel 5007} o) del 2zt wE Fysto] aeF
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» spangui2

How many 2-vectors do you want to
enter(1t05)? 1

12A4E 9y

Enter a 2-vector [x y] [3 2]

How many linear combinations do you want to
see (n>=500)? 1000

Spanof S Dimension= 1
e MM A

A8 Z2AEE TN Bx=0< WEsE R29 REFU 9FHNullspaces)dll dig] Az
Aoz olf¥ 5 k. Bx=0E WEsE R FEFIT W={x
dM BRol A-E AvkEs AM —2x+3y=00t} 4AZ, R BEFFL{0},R* 281 ¢
A& Ade A ool EAsA etk [o]A4TF, 2005)

Project 11: $19] 23 oA BYRo] 3x3FHL R3o)A Riz ¢ Ao},

-12 4
a) JAC = [ 1 ~2 —4}(rank D& B73ta.
2 —4 -8
M-file drawvec3S ©l83iA ol2] 279 B¢ x9 Cxo 23xE 4743 nA
2 2 4
(i) x= —1] (i) y = 1] (i) z=[0
1 0 1

b) ME} (i) (ii) (i) BAE Fodoln, B Co BAHA L8 B
d:z=x+y, Cx+Cy=Cz
THd x99 yib Cx=09°2 Cy=0% HEo)d C( x+ y)=Cx+Cy= 0

1 x9 y7b Cx=109olZ Cy= 0% Heo|d 27 g, b9 taldy
Cla x+by)=aC x+bCy= (0]t}
o) ¥E x,y9 14 2¢S M-file spangui3& ©]-&3te] 18 BA
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» Spangu13 Spanof 5 Dimension= 2
How many 3-vectors do you want to
enter(1tob)? 2 o
Enter a 3-vector [x y 2z} [2 -1 1] o~
Enter a 3-vector [x y z]: [2 1 0] :
How many linear combinations do you want 0
to see (>=500)? 10000(FH& Eeirbe e .
4g o) "
9 39e Cx=08 DI A T A5e 142 AHES 19 Ro2A 4309 999
AYE M S Julath Aoz daa
—x+2y+42=0
S BESE 98 A UL Yehig, A4z RO BE 2RIV o 435 F svolnh
1L 9¥E3% {0}
2 98¢ Avs A4
3 938 Ave 3y
4. R® AA [T, 2005)
Project 12:
121 3 2 ] . e
old 3Ix5xF A = ‘—1 10 -2 1] of taiA AZainzt B8 A= RoAM Riez9 45 9
0 22 00
w g,
-5
WE x=| 1 |o B AxE FIREI} ALY b, A(kx) = 09L FU3s
2
0
-1
3
y=| 3 |9 BHAANE AyE ANEE 09S ¢ F A A, 9 49 HE sjpaFERA
0
2
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x -5 -1
y -1 3
zl=s| 1 1+¢# 3
u 2 0

0 2

{ xeR? | Ax=0)c 94 Ax= 02 3=F8E J30e e AAZ o] #3
< 9 98 x% yo 9AZFoE FTHLD & Yok WEFR RN R"o29 N g3t
T ¥d¢ A eMmME} 3t o] EAZFE RS FEIF{ xR | Ax= 0 )] #&
ol He R AT F ok oAl DA,

M 9 A% de) 429 22AAE FRIF Ao Yok (5, 289 Wl dato] 2HYT)
@ 9 A% Ao F MES Fol BhA F2 FF Aol JHE, WY Fol Aol B,

o] REFNE 53] ¥F A -—] 45 7Hnull space)dti HErt}. 5.—3] £4 (1)4 @ g3 2ol
8.9k 5 Qi) ‘BE-F7H(subspace)S T e 949 12k AFo) diste 23 YE Ajo

Project 13 : -83H(Image Spaces)

A7 mx 298 4 W A} A R">R™ 3T $ Yok 029 o Eao) RN R™
08 B Aoz 9o gl daln Lohus

Da=[1 29 a a8 xg AxT 29

(i) x=[8] (ii) x=[_21] (iii) x=[i]

( i ) 5
» A=[1 2 ;-3 5};
» x=[0;0];
» drawvec(x,'r’) o
» hold on
» drawvec(A*x,'c’)
.5-5 [ 5
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(i) -

» A=[1 2 ;-3 5]; |
» x=[-1;2];
» drawvec(x,'r’); . \
» hold on

» drawvec(A*x,'c’)

(v) s
» A=[1 2 ;-3 5];

» x=[1;1}; -
» drawvec(x,'r'); o ya

» hold on

» drawvec(A#*x,’c’)

-5
-5 o s

A7F RN RZZ 7h= AW o RRAF} T ={A x | x eR"}& AFsrA o ‘:‘%él
e 27w wjd gty 23%0e? (& 1?311} o] nuxse wgdd dite 2IUET}
(& 2%nh) of % T RS FEFIAN (& 230,

b) rank 29 33 D= [ 11 . 0]011 ot 7+ WE  x9 DxE T3 spangui2E A3t

AHimage)®8l D x59 999 134 AL a8

e

1
(1) x=M (ii) x=

4
(1) .
D=[12 1;-1 10},

» x=[1,0:4];
» H=D#*x o —_—
H=5

-1
» drawvec(H,'r") sk - |




g d-o -3 ¥

(ii)
»D=[12 1;-110)
» x=[21,-2
» H=Dxx
H=2
-1
» drawvec(H,'r’)

N e e e

ain “L A 3 :‘ ° -

o

(iii)
» D=[121;-110}
» x=[-3:2-11;
» H=D#x
H=0
5

» drawvec(H,'r’)

-5

-5

(]

5

§ ARAN 7@ e [5 410, [2 10, [0, 5] o YRAAFE NDHo2 FHE HA

» spangui2

(n>=500)? 1000

How many 2-vectors do you want to enter(1t05)? 2
Enter a 2-vector [x yI: [5 -1]

Enter a 2-vector [x y}: [2 -1]

How many linear combinations do you want to see

Spsnof § Dimension= 2
ht
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» spangui2 . SpenfS Dppersin= 2
How many 2-vectors do you want to enter(1to5)? 2 '
Enter a 2-vector [x vy} [2 -1]

Enter a 2-vector {x yI: [0 5]

How many linear combinations do you want to see
(n>=500)? 1000

Azl 4ol ARATL Fo HimaoMESS WG (Dx | x sRPJo] R2) $23o2
3e 4 Yee AZGHoR BT

» spangui2 o smas omwse-z
How many 2-vectors do you want to enter{1to5)? 2
Enter a 2-vector [x y} [5 -1]

Enter a 2-vector [x v} [0 5]

How many linear combinations do you want to see
(n>=500)? 1000

1 2 0 2 5 _23
o g Me Ex = 72731 18 o)e amna dedt ge Hges
3 6 0-—-72 _11
1 2 0 2 5 _23 1 2
—2 =51 -18[| ol =9.[-2 —35|-5
0 -33 41 1 0 -3
3 6 0-—-72/|_ 3 6
0 2]
1 -1 1.8
+0 3 +1 A + (=D 1
0 5

olfx Ex& EY 959 134 2%Ye ¢ 5 vk o3l thate] FPE0] ZE Himage)H

=X
B0 olFE REIUS olsfsEE Axaol gk A BE ALY 59 1A AFe) A
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Project 14: 93 ZHColumn Space)
239 e 277 99 92 F = [ 2 Lok 29 6= [2 Z4] ek D2 42134

a) R’ 9372 spangui2 & AHES] oA (F o) QuEg 1328 ool 27) 936
23E 2¢ BAE FouA 293 22939 GUHEE o)HW FEFD YA olskal B,

» spangui2 L somers omemens 3
How many 2-vectors do you want to enter(1 to 5)? 2
Enter a 2-vector [x y]: [2 -1]

Enter a 2-vector [x y} [1 0]

How many linear combinations do you want to see
(n>=500)? 1000

Enter a 2-vector [x yJ: [2 1]

Enter a 2-vector [x y}: [-4 -2]
How many linear combinations do you want to see st o
(n>=500)? 1000

b) e 9 A - [—215 21| trank 9
0 3 -3

2 —4 -2
), L=[ 1 -2 -1
-1 2 1
EFY 134 AgAZ Rt ZABAANA. . nxn and mxn FED(FH st Yukslsial

K=[ P03 '-Oi (rankD)®] 9E7S A28 B4 spanguidg AHEEH]
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» spangui3 Soanof S
How many 3-vectors do you want to enter(1to5)? 3

Enter a 3-vector [x y z]: [2 -1 0] o

Enter a 3-vector [x y z}: 11 0 3] :

Enter a 3-vector [x y z: [l -1 -3] >

How many linear combinations do you want to see :

(n>=500)? 1000 ':

How many 3-vectors do you want to enter{1tob)? 3 Soancf s Dimersion = 2
Enter a 3-vector [x v z]: [3 6 -6]

Enter a 3-vector [x y zI: [-1 -2 2] N

Enter a 3-vector [x y zJ: [-2 -4 0] :

How many linear combinations do you want to see o |
(n>=500)? 10000(FA & T FHAS &Q) o L
How many 3-vectors do you want to enter(1to5)? 3 o

Enter a 3-vector [x y z]: [2 1 -1]
Enter a 3-vector [x y z]: (-4 -2 2]

Enter a 3-vector [x y z): [-2 -1 1] .

How many linear combinations do you want to see o B

(n>=500)? 1000

9 3859 FAS(column rank)E 22t 3, 2, 124 A5 e /AFE uisty higet
£ dole A4MESY B34S Y 47 379 32, A8 AdE Pus 44 Y

Project 15: 33 7HRow Space)
a) o] AJMolA FAL AFT ool Aulee] RE AXATY ARl tlfH Tas T Aotk
spangui2 ¢ spangui3$ ©l 43t 2 38 F, G H K L9 332 78
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» spangui2

How many 2-vectors do you want to enter(1to5)? 2
Enter a 2-vector [x vy} [2 1]

Enter a 2-vector [x v} [-1 0]

How many linear combinations do you want to see
(n>=500)? 1000

Spanof 8 Dimension= 2
[N opih R Sty p o

» spangui2

How many 2-vectors do you want to enter(1to5)? 2
Enter a 2-vector [x y): [2 4]

Enter a 2-vector [x yI: {1 -2]

How many linear combinations do you want to see
(n>=500)? 1000

A R%9 FEEUA R? A4 HuH 43¢ Ade A4 NZHoE HAFH oddx 34

e 489S AnA.

» spanguid

How many 3-vectors do you want to enter(1to5)? 3
Enter a 3-vector [x y zl: [21 1]

Enter a 3-vector [x y z}: [-1 0 -1]

Enter a 3-vector [x y zk [0 3 -3]

How many linear combinations do you want to see
(n>=500)7 10000(FXE %o FAYE )

o o
AN D S S

Spanof $ Oimension= 2
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» spangui3 spancts Do 2
How many 3-vectors do you want to enter(1to5)? 3
Enter a 3-vector [x y 2z} [3 -1 -2] .
Enter a 3-vector [x vy z} [6 -2 4] -
Enter a 3-vector [x y zJ: [-6 2 0} s
How many linear combinations do you want to see :
(m>=500)7 10000(3E o} YL o)) .
E )
K, . T

C e
» spangui3 SpanofS Dimension= 1
How many 3-vectors do you want to enter(1to5)? 3
Enter a 3~vector [x y z): [2 -4 -2] "
Enter a 3-vector [x y 2z} [1 -2 -1} 10.,?
Enter a 3-vector [x y zI: [-1 2 1] :
How many linear combinations do you want to see s
(n>=500)? 1000 "

07 s *

# Fo| AMsE FE TS spangui? and spanguid3$ A&t Falel Jo ¥ Jo FF
s v wEE WA spangui2E At wAh

». spangui2

How many 2-vectors do you want to enter(1to5)? 3
Enter a 2-vector [x y]: [3 -2]

Enter a 2-vector [x y]: (2 4] e
Enter a 2-vector [x y}: [0 1] »

Spanof § Dimension= 2
2 i

How many linear combinations do you want to see
(n>=500)? 1000
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§l 28E 99 AA R’Z AAE 2AE 2@l o PAeiE] AHYTE spanguide
o g&iA 1 rA

spangui3 SpanctS Dimeosions 2
fow many 3~vectors do you want to enter(l to 5)? 2
tnter a3-vector [x y z): [320] -
inter a 3-vector [x y zJ: [-24 1] “
fow many linear combinations do you want to see :
n>=500)? 10000(+2& o FHYE 39l o

Project 16: 91 #4& AR S4& g 224 g & 5

M
FE& BRAP 7hed HRINY AT FE71 gubdog RUe REITLE F&E BRI

A9 : FA(somorphism)! FEFE shiz Eod R"e HEIZHE ¢, R!, R? - R"
Poln| metA REF 7 AFE ntlsf otk

79 : 999 &o] obd AL m,n(m<n)dl ©Wite] , R™ & RS BEFHYL Bolg b
3 Zol ;8 TEH 2ol

€= (17070""’0)
€y = (Oa 170v"'10)
ey =(0,0,0,1)

nzg I R nile) HEEn $Ab D3] n=3¢ F¢E HolA e, ey e3 A
YALL g Zo] & F Qi
a,e, +age, +ase; = (a;,05,05,0,+,0)
2 R )
W={(a,, a3, a5,0,,0) R": a,, a,, a;€ R}
£ WY e, ey, €;9 13 AFEZ o|Fojd nAY I R"Y REIPoI AAz R
7+ We 3A4Y 3% RH A b 2o 448 £ Qg
(ay,ay,a3,0,+,0)=(a,, ay,a;), a;,€R
Ao 2 (<A FH R™E nxbY 7 RY BRI
0

ol
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o] &3t o

FolAst 2ol & HANE Prsotel g NS 712d AgE T2adg
247 #53A she PEe 2Asg

P& +8 9B dehs A2 Fue un A

£ B AFUSY SN g F3HQ BEFE L 223U A Madabolet
£ ETE o83t % AQA A oldE oz woz A4 B TARLE 8
Foht A4S noth 5 AHFX Ry BRIV o, RI, R?, -, RCE £987 Ed
S 28 o2/l Bag F4H NG JFHEID), B3, B3 9 Yot Affine
B ol 47 doe £2 dYsE AV 2PEH, TYe B AZHoE 0N
!':.
9

ATk EE FEIVY FY 28 249 282 W e ol BiE 28 (closedness))
g HBHoR oldsn 1 HPANH FIolBY Fo AR 222 FESE FAL Y S
Asiet

= AF 7189 FIHESG ola WS AR B
AN 222 oHEE T/ & £ & A7) FEF g 22S AASAS Ty o
R Ao e dAE A52 G Hog 450 o] AN A7E d&FH ASAE
22 dAE Ael BBSY Q&AE B3t FNEH AZ ot FE3 ofavt <t He
TP obF wEA T AAH o J)g o)g ojF FFd EEde AL & F Ut o
T € ol FolF At Ihe A g8t B aFse MY oldE Folvke &
13X 85(Self Directed Learning)'?] Edo] &&= Aol

tlo o . wm

A=)
=
=]
-+

B
T
i
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Linear Algebra Class Model using Technology(Matlab)
- LINEAR SUBSPACES OF R" -

Kyung Hoon Jung
Department of Mathematics, Sungkyunkwan University, 440-746, Korea
E-mail: khjung@skku.edu

Duk-Sun Kim
Department of Mathematics, Sungkyunkwan University, 440-746, Korea

E-mail: mass@skku.edu

Sang-Gu Lee6)
Department of Mathematics, Sungkyunkwan University, 440-746, Korea
E-mail: sglee@skku.edu

In our new learning environment, we were asked to change our teaching method in our Linear
Algebra class. In mathematics class, we could use several math-softwares such as
MATHEMATICA, MATLAB, MAPLE, Drive etc.. MATLAB was quite well fit with our Linear
Algebra class. In this paper we introduce an efficient way of delivery on important concepts in
linear algebra by using well-known MATLAB/ATLAST?) M-files which we downloded from

http://www.umassd.edu/specialprograms/atlast/.$)

6) Corresponding author

7) ATLAST(Augmenting the Teaching of Linear Algebra through the use of Software Tools) EZ2HAEX=
International Linear Algebra Society(ILAS)®] m4$943] (Education Committee)) A H&02 Al#E Yo
B L2 A7l Linear Algebra Curriculum Study Group(LACSG)el ©]3 +8hAl™h (National Science
Foundation)9] A 922 Hydsas AAH BHdA 7H2X1, ALY ATEYS ALLde] nstg
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