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SageMath A (http://sage.skku.edu/)
SageMath =E% (http://mathl.skku.ackr/)

348 A4 (http/www.hanbit.cokr/EM/sage/)

SKKU Sage Cell Server

[T ] [ 1

Ol SYOZ U % YUK 22 =HIE (Typo somo Sa )

4 (Evaluate)

P AL i (How To Use)

SDOE sage 2%

C BT s commmsons

Math1 Sage Notebook

4T2ED SuAN ST ssge Nowbook M FER TN BT
gt sk

anoz

2 A AL Ul az

(Qlck Reference: Korean) p—

SKKU Sage Cell Server (=)

i eage e il
b7 T

ET e
Py ¥
Dig S BB

\ Hadurp]

e o el waa|

B A5Ae ofd) <E T-2>e ANE 23t ol BE FHFE B B e 2Azg wF
Edstel THHo] Atk BE 49 £E7 Aol Bl we wed (EE G52 Uge AR A
qoz Adstel 4o (Ex APdtel= dr.
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1 EEE GRS http://www.hanbit.cokr/EM/sage/1_chapl.html

2 e e I http://www.hanbit.co.kr/EM/sage/1_chap2 html

3 1A w244 http://www.hanbit.co.kr/EM/sage/1_chap3.html

4 2A] w]EukA 2 http://www.hanbit.cokr/EM/sage/1_chap4.html

5 A WA http://www.hanbit.co.kr/EM/sage/1_chapb.html

6 AY n] A2 http://www.hanbit.cokr/EM/sage/1_chap6.html

7 F58 http://www.hanbit.cokr/EM/sage/1_chap7.html

8 ghEete W http://www.hanbit.cokr/EM/sage/1_chap8 html

9 e http://www.hanbit.cokr/EM/sage/2_chap9.html

10 WE] A 2 http://www.hanbit.cokr/EM/sage/2_chapl0.html

11 Foll g % W3k http://www.hanbit.co.kr/EM/sage/2_chapl1.html

12 A Z g4 4 http://www.hanbit.co.kr/EM/sage/2_chap!2.html

13 B e http://www.hanbit.co.kr/EM/sage/2_chapl3.html

14 e http://www.hanbit.cokr/EM/sage/2_chapl4.html

15 vt 7 http://www.hanbit.cokr/EM/sage/2_chapl5.html

16 SZAMY http://www.hanbit.co.kr/EM/sage/2_chapl6.html
B AGAE 9F 5220 dolHi(Python) 7%e] SageMath 9101% ol afe] RE Aol JFsaEs E
o8 g 71E Y4 T4 AZEY o (Mathematica, Maple, MATLAB 5)7} 7bd SHAR (0] 4, AZES)
olo] A B By ZRIHY Aol F F)e IHI] Fu ARG X“\vl Ak glo] FEE 8%
Ak T3 2 A7 Aol 9, 2015)00 A AR W Zo] dA Ay 9 7]Ed] T
%2 SageMath WHolE FAId AFate] A wuirt viy WHolE wpx dsfoletes WARE glo] k-
22 [H(Evaluate)] & FE3IHA v dg€d Z=E AFsta, 19 FARsE b2 FAd distd e g9
20& FAsto] HE AR F EE St o]#A §f FAE o]l TS ALde AFHY A
e 2ntE 3 22 Foi8 Bk 7)7]19] ARge] FUKskal e FAll sto] 7 d AFUESs ARE
I A4aE BEetn A ZEaHNS g, 74 2 Addo] shestEE A gIE =Y § e Aor
gl B4 S YFAE o2} *Ek*—% 1 3 5}ofof o}“Eﬂ AFE A5E AslAe= Maple,

Mathematica, MATLAB
A& AEA ol &atA Kot gle AAoltt WPEW SageMath~ 71%" s
wlel AAH oS- AAL B ohle Be SAEel £4A o188 5 9

EE A $EFT % S Felded i A 2
yol ALEHI AR, MATLABS WZold] 23 879 53 igo] wAHOZ mol B3/ opuh
stmgol At olnth & o BAHo|n ] go] Xi‘fﬂo}tﬂ, 8] 5% 73 2oj7} ohvle Python 7]
22 X2 o] Mot 2 oA ARE3 Python 10 71Wke] SageMathe Hlad &334
%o T EY AN T 5 4, o] olo) WA FEE AL L AZHD Qo) 3 g
23 485 olojolth, o] mrel JuA Aol tgteli o] B nust 9

7ke] =9 L2 Eg ol MATLABe] 7}

o
a‘ﬁ
L

Lo

1o 4z
to
oy A

T &2 1%

4
AN R

5) http://cacm.acm.org/blogs’blog-cacm/176450-python-is-now-the-most-popular-introductory-teaching-language-at-top-us-universities
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lo

Attt 91 ‘Bye Matlab, hello Python, thanks Sage®, ‘Open source is now ready to compete with
Mathematica for use in the classroom’ (20161 2¥¢ 102)03} ‘Why Sage®ol4 HZo| olu] w|toA
SageMath= MATLAB, Mathematica®} #Fdstd A& 7H 79 &2 AATUT SageMath =EE A
W7F AX"E g g 2~E(Sage Notebook Servers)?)it Holx & 4= Ql5o] SageMathi= MITE X¢35}, o}
oloot FHU, AdE dl, A7 FHl, viAEA= FHU, wANR=] HE M (Canterbury) o], WL &=
gholel(Leiden) W 5 o7 W=, 3, EV]O}, o, 8, 5 9] 5 A AA 9 e gigky -’F““P 3
o] stAEo] 714 Aa A s AHgstE TR Ae Fgkeh 18] a SageMath?l 74 70 (Publish) 71%

2 A w5 GAA Ak Aol ) AdolA fA TR FAE Fsity 1E o *}%%‘
4 & 257 MATLABZ 22 449l o Az Egojrr; FRe Ax & ot

|

2. 35T AEAY T4 N

ohls Aol Awd Agdeld & 7hed T4 oA Aot of Mol hEes wig
BulAe, sadld 5o Aol 7hssith<i I-2>3%)

@ v A v]EEA2])  http://www.hanbit.co.kr/EM/sage/1_chap4.html
olEgAA] " -3y — 4y = 127 9] QukE ElE)

o ¥ 3y —dy=09) SAAHA N -3x—d=(A+1)(A—4) =094 B4z

2ol
A=—1, A=40lEE Uy (o) =cie " +epe’ ol
) =3¢* 0|22 E43) y, (z) = Ce™ o2} 59 yp'(x):ZCe"’, ¥, (z)=4Ce™
& tigstel Sheg Rk
v, (z)—3y, () —4y,(z) = 4Ce™ —6Ce™ — 4Ce™ =126
o] A4E vlashd — 6C= 1294 C= — 20|t} B4l y, (z) = —2¢™ oIt} ot
2] Akl ZJ(E):y;,(l')+yy(1:)=cle_’+cze4’72gho}t}‘_
sage ML

x = wvar('x')
= function{'y', x)
desolve (diff(y, x, 2)-3%diff(y, x) -4%y = 10%exp(Z%x), ¥)

Langusge: Sage  w
] Syntax Highlighting

&8 (Evaluate)

Permalink, Shortened Temporary Link

K1*eA(4*x) + k2*er(-x) - 2%eA(2%x)

Powered by SDOE

6) https://vnoel. wordpress.com/2008/05/03/bye-matlab-hello-python-thanks-sage/
) http://sagemath.blogspot.kr/2016/02/open-source-is—now-ready-to-directly html
8) http://www.sagemath.org/library-why.html

9 https://wiki.sagemath.org/sagenb
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@ A (3E2])  http//www.hanbit.co.kr/EM/sage/1_chapl.html

che Be FhAE Al

= |=1 1 -
A‘[—s —2]' B=

5 2 3
=4 0 1
1-8 -2

1
det A = | 2|—(—r1}(—2)-(1){- =1
5 2
detB=|—4 0 1 =0+2+96—0—(—40)— (16) = 122
1—=8=2
Sage B
L. A=matrix{QQ, 2, 2 = T 3 )
i }}'?55“’# ;é!gié )1|2¢r3 R AL (AR | 1)
2 B-matrix(QQ, 3, vide 30=% 8,1, 2, =8, =2
4 print B.detl) # ?:*f%i! Al
> s - P Lang L. éa-- v.
48 (Evaluate) B

E‘ Syntax Highlighting

Permalink, Shortened Temparary Link

11
122

Powered by SDOE

@ HAr|EA A http://www.hanbit.co.kr/EM/sage/2_chapl2.html

XD Zold mzzag olfste] ¥4 du, +4u,
=09 #§& 78z, 1 ARE 22 Yehye)
9 u(z, 0) =sin2z

Sage TE

lx, y=wvar('x, y')

2 ulx, y) = sin((i%*x-3%y)/2)

 ux=diff(ulx, ¥), =) ;uy=difflulx, ¥}, ¥}

¢ print "3u xidu y=t, Iuxeiruy

S| print "u(x,/0)=", u{x,0)

4 plot3diu, (x, -5, 5), {y, -5, 5), color="orange', opacity=0.%

Foveaz SOGE.

- Language: Sage -
23 (Evaluate)
-{EV ) . |E Syntax Highlighting
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@ Fgo] F5 http://www.hanbit.co.kr/EM/sage/2_chapl1.html
plz)=1 (0 <z <)& 2o A F52 ehjst
=0l 4] (11,1.3)% o83l Fejo] Al A& 2k o3t g,
i
et f 1- sm—xdz =— icosﬂm
T T
= i((105'r11'|'—1)= i{1— (-1)"}
T nw
4 .
TR B2 nol Feld 00]:, Fpeld ——ofrk o1F 01§ 8t glx) =19 F2)°
A9l g4 thast o] uehd 4 9o,
sinlm sins—ﬂr sins—w.’c sinlﬂ-m
i [l il RO Rt 1114
T 1 3 5 7
cas  COF Sage= AuET u3ah dny o)A el S48 Fol FIERE T ol AR
¢(z) =19 790 2e 2AE & 5+ Aok
Sage D&
]
: :
def bﬂn 1):
coeff = 2/1%integral (£ (x)*sin(n*pi*x/1), (x,0,1)) ‘
return coeff
def FS(n,1}: =
b{i,1)*sin(i*pi*x/1), i, 1, m)
{x,0,1), color=hue{(n+1)/7.0), legend label='n="+str(n)) ‘
for n in range( )1}
: p=plot(f(x), (x, 0, 1), color="black', legend label="f(x)')
(p+g) . show () -
£131 (Evaluate) Langusge: Sage v
7] Syntax Highlighting

49 43
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This study deals with the content that was developed by the authors and the utilization of the ‘Interactive
Engineering Math Laboratory (IEmath Lab).” IEmath Lab provides online review lectures as well as a wide range of
examples and exercises from the curriculum of engineering mathematics courses. The lectures come with pre-coded
Python-based SageMath cells through which students can run and modify the code directly from this free laboratory.
IEmath Lab is accessible via mobile devices so that the students can use it anywhere, anytime for maximum learning
effectiveness and achievement. [Emath Lab would be an ideal tool for the effective learning and teaching of
engineering mathematics, which combines theory and practice.

* /DM Classification : M55, 175, 185

* 2000 Mathematics Subject Classification : 97C80, 97U70

* Key Words : Engineering Mathematics, Laboratory, Model, SageMath
T Corresponding author



M_E U o ol
i =
a B
Lowr T

ol T
I o B <
RE .o o
[=] w ~ IH
= i
T R
s ¢ ® 2
Kl 3 =4
e
3l “ — )

X =
_ B &M
o £ = 0l
3 m nv_ [
g g A
= 3 =~
T I
Bae ™
oF <M = Fm_
B & 5N
m < S =
T T 8 g
®OB m
<l 3 W
a_m o T
{ ® x
ol ? 8
Ho & =
5
ol m S
Kl S W

]
2
< o
» B
xX £
m R

£

./o.u

E

<

5
http://matrix.skku.ac.kr/Cal-Bookfindex.html,

0l
il 2
= Jm
]
jull ol
4
.A_b ._Oﬂ

294

)

)

)

2016. 04

20|, 0|2| CIE =2 At

=

=]
g, Wy

X
=

| €&
CAl B H = ZAlO] Y72 SESH FAlo] M= ZA=RIHCL

HolAS XREA HEsFA L.

(2) b,

(2) ot
(2) ok,

t71 $l¢

e
[¢]

A
()

.l

[F'E MSHICHE FHHOE ol $E0| MR ofzf HI|IM 14 HEslFHA
o, g, o

al

)
o
ER

‘13

t

1 http://www.hanbit.co.kr/EM/sage/
(1) 2%t}

Q.





