s
48

09l %
a4
H

v +y

AN EH, 2

e

J. Korea Soc. Math. Ed. Ser. E:
Al

Communications of Mathematical Education
Vol. 28, No. 3, Sep. 2014. 339-352

=

o Al w4
[e)

i

.

Fold 1 1 tff

o e A
o en
A==

A

8 ‘nF
=
2

=
=

[e]

o=

babe
ba sie oldl o
}

i

b
9]

by

=
=

2009 747 &
T4 PES A
Nezz A

< 2t 2014l 1)
4

, 2014. 9. 339-352

R
T

N

A -0l A

e
hus

2

R HERE MY 2 E <BEHE >
23

http://dx.doi.org/10.7468/jksmee.2014.28.3.339

Al 28 A1 3

L A&

dr
=

jrvzel

F 2009 A

3]

(]

7}

387)%5, 2011, p. 121).

Lo 2009 A s

ke
>

W8 E71(1946-1954) ©]

Aol7t

}

I
o

of o
AwAE &

L

=
], sine¥} cosine ¥F4=¢]

AR FEPEoR

9

E

=

FE2 iAo A
L

o

o

27

=

ek ol

o,
ol

At

>

ke

=

}

I
hal

o=

El

3

=

3k
Hlon witAE=

ky(l1—y/K), v = —y
#AH0 Aol

=
ks
e
=

1=
L AARYe o
H

=

o

12

g]

EREEN
u

9|

S
3}

]

44
9

P
T

’

el

o v
@ FaRe o] &

ay +b, vy

sele U 47 12 des

)

H
L
huy

0]
b glek e

I3

II'e] w3}
v =ky vy

&}
5}

o~
T

k.

)elA AN S =
[¢]

ek
Fyoz Folg A

i
=

4+
ajo
Lm

P

T°
st

X

=
=]

Fet. Wt 7

Hojof

339

2 97-01, 97C90
: 428h4 %e 8] (mathematical modeling), ™44 2] (differential equation)

* jnpark@inha.ac kr

A2}

1

A
s

RILS

* HEA014d 49 29), AAHEA)B(014d 58 229), A FH Y0149 549 299)

x MSC2000 &5+
« FA0]

T



340 AR5 %

o W oEn AN AL B ARAR #F y= Dae"e A my’ = —kyol Hdste]

sin (VE/m 2)9 cos (VE/m x) e
Ae AR Fr) old wek &4 §
WA A o] EolWo] QFHET

S BHAE o|AMERAA o = —y S J|AH AxEloR thFE
1A %

lo,
=,
2
v
i
lo,
=
oftt
uk
o,
L
il
Jh
=
4
il
ox
rh
o}
2
_O'E
rir
=
r_(u)L
=
i=h
i=h
o2
=

ﬁ.
o
of M
ML
o o
ful
it
4
2
o
2
o
rru
o
Ho
fit
18
ull
4
oZ
it
o
1o,
1o,
=
fit
Ho
=
Mz

T WARE 59 ’ki”—*. 2dy 3AHE vdFn gl 33
(mechanical system) ¥} ‘A7]4 Al2®l(electrical system) EFE TF Zo] ul&dz st
N3 2E FAR g AN EEA A Eﬂ?fl T’L"%“?QO A Aletaa} gt

4
2011) 37 9(2014)E o ‘A3 zﬂ o} xl?%ﬂﬁﬁé aga e o
A BHME ARt WAL S A EEka STEAM *= RME ##d
B fojo] Algo] Fedtuz oo it et A Al FL

lo

I "EYAY A=

ool wel A WLab7E 1] EE ST St s
A A e ey B4 ANsa waA (R 9, 20147
& Qolugitt A WA AN R Fol e

483 =93 (Mathematical Modeling)

&ol ‘a8 (modeling) & #HEo] modellusdl X frefiglon] ‘AAA A HAte AFALA QAo WS
ofujgit}, 34 R o] AR 71UA 2000 Aol vPlE, oJFE, A%® FolA AFHOH £ FE
TFAARJ EFANAES 9 duFPHel AMEEATHSchichl, 2004). HZ S5 2dY £¢ dATFE
Blanchard(1994), Ang(2001), Stillman et al(2007) Charpin, O'Hara & Mackey(2013)& #x8] 24} Arzarello
et al.(2012)= EA MM 9 GeoGebraZ &-83te] o]ak34& A =3} Blanchard (1994), Stillman et al.(2007),
Warwick(2007), Zill & Wright(2012, p. 102)7} AA et 88 Rdye wapAoA ARgshs Q49 22 7l
At A (population dynamics) A &=ol 838174 &gk 4= 9l

Stillman et al.(2007)& 84 RS ohg3) 2e Gz Aysir. B3aiA H8 Addds o
of FAA Ad@AFoR Mz, 84 Ao g, 34 & e, 2 3 R AAALS B
sl fr84& At} ojg 71E AR} H al 04 W SR A BRIAE AAstn] 18X
AE F U 71E A TR B8-S RS #4E vt 7 QA AMESle 8018 ST
LolstA A 4 QRS Hksto] RE JERH thEE 2

:r:',



341

Jo r
& ©
or o
< by
G ul
@
©
&7
7 &
" =
" K
<+ ENE
©
@
el
w <
o R ;I
& 0 A =
- CRE
g T v H
ot
Lo
! gl

I1(Stillman - Galbraith Brown - Edwards, 2007)

ol 2
=o

2

2 LIEfHHCY.

A S A
235 40

Ljo

jol
xr
©
i
©

—_

jod

=2
=

RS 0|27 E 22 o2 B2

1o
(]

@ 7|ES| Al HlWBto] o] dl=|of X7t AN ECt

tEE O

o

El

B!

Warwick(2007)2 =}

N
]
-
o W
4 _H_ 10
g g Koo il
ey Ty 0B
_.rH_..v A_-,v M_”,._\ ﬂ_..vmum_
W T g ® o
I
0 A_.
i
)
)

b
W
IA
M
i

> [

0
b

I 22(Warwick, 2007)

ful



342 A g-g e s
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7b &3 84 58 s e, dF 9, = dojFe] ARY #4S sty a9 MAFE
U K (379 488 carrying capacity)P}e] 2 AASH 2228 ubA A (Jogistic equation)
y" = ky(1—y/K) ©)

°oF WYPHH(FEF 9, 2014, TAI01, p. 67). 4, v = ky9] ;Y 9HL k£ >0,k <00 B2 AFEE
agze) 4Ae wasl Bk AR A & olslel dE A AR, 2E3 S o 2ol A7)
° 2 3] %

T UETFHIZ 9, 2014, p. 65).

T3 WA E Ao olg|& FE Y WA (Newton's law of cooling)S tH-=ul(F3|3 9, 2014, p. 66),
wAL AV 25 T(¢)d st AW FHeEE A2 & o), weo YA oty “vlve &= W3}
&2 T4 2% Aol v = ‘ﬂzﬂ% e WA ew yHHA

T (t) =k (7(t) -

4).
upeh wabAzh e A RSN 2ALE BN e WANHS EFste] A1), 4(2), 4

y = ky, y =ky(l—y/K), y =ay+b 4)
25 A 7HAoln BAES AAE o= AE FAAQ FEAdA o 4 Tk
oAV LA BE-E AW EAL WA E ALY FA A
y" = —y 5)
S HEHRER 9, 2014, p. 66). WA A& ofd= BElo]2s 8= st AG)9 HHE FEe
olE|E B WM Lolral T3 W F= —kyZ FoAA= F& P B deFzdis S
g E e Fotu 33 QA E5)dA FAE] AE Fsta ‘B oA %er SE (T A Al A3t
d 53] &8 7t kola dEel m el gl Fo dEAA my” = —kyE dEHIEY 9,
2011b, p. 53). =, oJAMELAA
my” = —ky
< 7HY $EUAY F=madl U42e 3 Fol &Y F= —kyE dgstd 42 Aot} AG)e &
Aol Agate npEE S nEsA] ¥ EAdE oA gt AgdrtE 7MY st wrEolxl FEoltth %,
Fo Aok mpEolut FIAFel gla, &43E FAR FAE ot AL ndetd AG)e
Yy = -2y —2y TR WIHH 1S 19 WHE Yoy of= o] FAUTLE AN thEL)

3. g wsAAgA Y MEFHY A= e

g} mEg A A= 2d), A6G)E st o A HHE E_%‘aﬂr MacMath CAS Maple
Mathematica 59 HIEZAE &&dlo] JFLE &u
2012). Fd AL F2 AFFE y=e ¥ A4EF  y=cost+sint, JE]L 0|59 JQ‘
y=ce % (cost+sint)? Feh7} FHEZ o|Zuh AFEFY | EHHYE 2 ﬁ]ul-‘ﬂr‘”ﬁ” y = cy A 27
oh g E GARRE A SR o] FoRl Fho A 2t} F T T FE L f foo for o -0l OIS
ol £ = frar 1L A I (@)l = M &, fy(x) = cos z + ¢, sinz (47]A ¢, & ¢, & el
tHRoe, 1980).

2009 MA wEHRAAA e deRNES e oA WAL 7 = —y 9 FolE ud us}
Aol 7heks] s nal APuigarel A oA EIAA ¢ = —y o Folw WHIT {yly” +y =0}
o] o]xYolgtE AL Ho|i(Friedberg, Inse, & Spence, 2003, Theorem 2.33) °]& THZ HAax 3¢
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y=eNE ol&dte] NE EYP F A4F Fol o] APAFow AWs|E Foke Aotk olgh 2e
Aol (kernel)?t Himage)o Aol 23} HaAggae] nEWs AFAdor 87467 vl

st S o] 35T

et Fezel) BaetdEe A8 EwEs w4 49 Boyce & DiPrima(0100= AT A
y +pla)y=g(x)o QusE JEALE A&slo] 18 F o] wgor wEMAA " +ay +by =0
o A2 BaASEE y=c (he C)2 faste] AN £ TAUSe vEga AR 08
ArEHE W GA ARH Fold o EstEl Kreyszig(2011, p. 53)& YAMREAA ' +ky =09 3
ymceME  ART ol EuZ  olAMEWAA  y tay thy=0° dE  HaATES
y=c (Ae ©)2 sl dagth 1o = Ade shise Baaise ie A 49e & ge
D2 Bangyol} BaMHEE 59 oS FAAN ANdel =ag Ak et nFset WolA
BaAge Aol o) Ry wgsY el vigoln o3 tet walel W e e 4 sl

4. 2009 N L&A wHA(F3F 9, 2014) 9 Yepd vy Fol
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ff e ARARES 29n A0 [ dy ¥ REEEUE AS
e 168 N -
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OJAM LA ¢ = —y o Fo] W] thale] dolr Al ‘uFFe Mo Hde Fgo A3 o2&
283 Rl 3548 99 4% sina, cosz, €7, Inz 53 o] kst An ErhEE ek g,
2011, p. 252). ol WIAME o]E9 HUH F45 il FolF g4t e AL Aksta JHFIZ
9, 2014 p. 54). A= 58, f(z) =sinzd W] foV(z) = +sing EE + cosz o|EE
n+1 n
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y” = —y WS OE Fuld Qlth o|Z Qlgte] $d mdy A g BEE e 29 dAE
e Aol woEn 9dlEd o, F7] T=2n \/m/k 7h A m A E5E A5 ke ol| AV dEA &
obH e A Brbgatth Y 9, 2011b, p. 53). webA MELAAY my” = —ky 9] g Eo|7} S|
Al AgEo] 3H4 mde oA E24 oH“°1 oA o] Folz otk
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g 714 Aagow LH—°1 24 Haedne wabde dd= Ferh g duks
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co=ycoswz —y sinwx

=ysinwz +y’ cos wx
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A k=18 453 408 B4 ARAF 35 68 98 T 32 F 29 94 y(3) & e Aox
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EAS G F A T Ay +ay =09 9Foe y B}y 7t JoBE FHd g 2 5 Fate] w5 v
wHH =2 HZaA oA
y z+ayz = bz (11
olil (yz) =y z+y2z °JBRE y' 2z +ayz = (yz) =y z2+yz 2 A2 H ayz =yz’ By =0
OoJEZ 2 =azolth &, 2z =e" & Y dEth 2 =2 HoE (1) @I (ye’”’)' =be™Z W
PHBE

e =b/eazdx + C B y= g + Ce ™™ (7|4 CE AF) (12)

Yy
dEth oA RL-ZEIZE oS £ 017 +117 =482 4129 oo} 27|24 1(0) =02
Pe 8A 8] I(¢) = 48/11 — (48/11)e 01 & Atk el A AFHUR Fo HBYE AT
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On a direction in the teaching of differential equations
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In this paper we introduce mathematical modellings in teaching and learning differential equations which were
adopted by 2009 revised curriculum. The textbook of ‘Advanced Mathematics II’ published in 2014 with one publisher
includes the content of the second order differential equation 4” + y =0 by the power series method. This paper
discusses the issue of the power series and gives an alternative method to explain problems of differential equation.
Also, we found that the textbook of ‘Advanced Mathematics I’ used the mechanical system not electrical system in
solving differential equation problems. Thus this paper suggests a method using an electric circuit in teaching and
learning the first order differential equation. Finally we suggest some terminologies in the teaching and learning of
differential equations.
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