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ABSTRACT. In all Mathematics I Textbooks(Kim, S. H., 2010; Kim, H. K,
2010; Yang, S. K., 2010; Woo, M. H., 2010; Woo, J. H., 2010; You, H. C,
2010; Youn, J. H, 2010; Lee, K. S., 2010; Lee, D. W., 2010; Lee, M. K., 2010;
Lee, J. Y., 2010; Jung, S. K., 2010; Choi, Y. J., 2010; Huang, S. K., 2010;
Huang, S. W., 2010) in high schools in Korea these days, it is written and

m m

taught that for a positive real number a, a" is defined as a" =\ a" , where

m&Z and nEN have common prime factors. For that situation, the author

m

shows his opinion that the definition is not well-defined and a" must be

defined as aTZ(”\/E)m, whenever %a is defined, based on the field axiom of

the real number system including rational

number system and natural

number system. And he shows that the following laws of exponents for

reals:
T =d -
(a'r')s — aI‘S
(ab)" =d"b"

s

for a, b>0 and r, s€R hold by the completeness axiom of the real number

system and the laws of exponents for natural numbers, integers, rational

numbers and real numbers are logically equivalent.

I. A8
A9 o3 wsHgol 2w, fels A%e g nEshn Ay
shupel aHol A chEolATH (& A A, 2007). AAZ AW 53
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NA =, a7t AFY W 2" =a9 HNEA o9 nAFI(HLEFT E2F
a>0d W o9 F nAlFZOR AF Vad HT F, Fo A5 a9 do] A
wAE Ol ke m, nol AdFd

(Va)"=4Ya" D

T3, Tﬂ%ﬂ—v‘i‘—sﬂ a2} 1( 2 9], 2010, AsA <1, 2010; FE3 9], 2010, 5
ek o9, 2010; = 9, 2010, #2339, 2010; &A 9], 2010; 1A <,
2010; ol &€ <, 2010; olwk<: <], 2010; o]+=< <, 2010; A& <], 2010; H&
= 9], 2010; A 9], 2010; AL ], 2010 =, a>0d wW FEF A5

m

S AHEta, 2 tetow AFLAY Ao FYE HlgoR o

golaok §e walm, A5A RAA AFHA UL a0, b7F F
A

’

ar . as :ar+s
ar)s — TS (*)

(ii) o| FAHES 7k glar
| 7
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0. A% 79 53 A%

A A (Real number system) R U3 22 A 71A9 FE (A9 T, ¢
g A

A Fe, gud FE)E 2
(Trench, 2003, p4, &Y, =%

=
= 493 9u 4 A A (complete ordered field)e] o}
<A, 2004, p.62, A& 2.4.2).

(1) A9 T (field axion, HF2 &)

(i)
(ii)
(iii)
(iv)

(v)
(vi)
(vii)

(viil)

(ix)
(x)

89 1.

R& 7 o3 A4H+, A, -, w4l #ste] &3 gl

A a, be ROl &l a+b=b+a7} A HeT}

A9 a, b, cEROl W (a+b)+c=a+(b+c)7} A B3}

4% A4 0eR7F E2AEA Yo aeRel W3 at+0=0+a=a7t 8 H
El=

22t geRO| Wl atz=z+a=05 TF3+= zeR7F A3}

A9l a, bR W3 a-b=0b-a’t A HeT}

A a, b, cERCl el (a-b)-c=a- (b-c)7F A

543 A& 1eRe] EAEA (F, 120) 99 =Rl el a-1=1-a
=a7} 4 Y3t

Z17ke] ae R\ {0}l 3l a-a=z-a=1%] z€R7} EA 3T}

A9 a, b, ceRA | a- (b+c)=a-b+a-c7} AR

a-b2E b2 YEH I EHE =0 B a-aS S22 YEY, vz
M2 (a-a)raE ’22 YERHIL dbal oz Qo] AdAg peNe| o
ot =(a") - aR A3} (Bartle & Sherbert, p.24, s, X5 A,
p.35).

(2) ¢4 & (order axiom)

R9 g0l obd 2R Pl =484
(1) 99 a, bePo] all at+bsP o]l abeP o]},
(ii) ¥¢ acsRel sl o2 Al 4

a€EP, a=0, —a€EP

bk g e

ol

=
K3
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(3) &893 ¥ (completeness axiom)

Re] FH% o] ofd FEHF S7F =2 A olH WEA] 1 AFgko] EA)gt
(Bilodeau et al. 2010, Howland, 2010).

2] (Rational number system)oll A =28 wEsle FE5E EA8HA
FetH’E T9sH7] fsliA e el a4 545 o8& (Bartle & Sherbert,
Theorem 2.14, p.25)3tA {3ttt 28y =25 WEHs= U9 EA4AS
Hol7] Qe dutyg oz A (Real number system)el <HH]A F g
(completrness axiom <& supremum property)S ©]-& 3t} (Bartle & Sherbert,
Theorem 2.4.7, p.41).

AFA RS H4 Aak - o 3o

=1
o}, & Ao A4 q, b, ceRA I a-b€RO|AL a-b=b-a, (a-b)-c
(

A% &d Axe] 2

A A (Real number system)e] 3+l Ao FeEle} vd F= 35t &
A

e prold YA G = Ao we FoH A%E Ba ¢
el g

el 1 a7k &0l obd AFolxm nol AR5 W § =0 WHE HF b=0

7} EA) gt

= 9ud FEE vy ez Fwo] "t(Johnsonbaugh & Pfeffenberger, 1981,
p.21).

1

a3 b2 p=¢" 02 JEIT
= vhee Aol

A 9] 1. (Bartle & Sherbert, p.24, %4, Z54), p.35)
a7t A4d o
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an+1:(an) .a (nEN)
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(i) 4 a"=(Va)"e] AEats A& o83t mo] &9 Aol no] 2

59 W o =(Va)re FESHE Ae et 2ol @ ve Aol 4uvt e
glol w9 A 2 mjigd A o] Hrh
m _m_
a”"=a " (m'=-m)
__ L
o
an

m

2) FHZ 9, DI04 “a & @ o] FO) nAFE Vo 3} Zolop T Flsiy]

3) A4 9, 2010 4% “a" & o" ] Fe] nAFo] AP : Awsta rt.
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A w0t =Var e FESE e tedt gol FuHoR Bitsy ujg 2
Az AL FHF v, sl Wl T2 (o) =d70] FHETS ol &3 of
o,
m 7&
an_a n (mlz_m)
1
= —
aT
- 1
- 1
m'\n
(a™)
1
’IYLl ;
(a™)
1
_( —m'\n
=(a")
:” a*m1

3. MgAR e A=

A Aeu A5 A Ao 2 75 3 a4 wIves An
Aol Aol vxE Aok, AAlz, el Fu Fo A (FAY

9], 2009, =38 &, 2009, AFS 9], 2009, A¥LA , 2009; ASF €], 2009;
vhtE 9], 2009; BRS¢, 2009; HHEH 9], 2009; ¥EE 9], 2009; Ft3f ¢,
2009; A&+t €], 2009; - €], 2009; 33 9, 2009; 432 <], 2009; & A
sko9], 2009; oA 9], 2009; oluld €, 2009; el <, 2009; FHAF 9,
2009; 32 9], 2009, AAAHE 9, 2009, A 9], 2009, HEF <], 2009; A
% 9], 200904 AFAFY] MEdS thFuA - 5 dF E9, 2, 3,4, 5
58 AFEEIA 2x2=22 2x2x2=2° 2x2x2x2=2' ..0F 3lo] AutA<l H
g o]l AFAES 2 (n2 AAF)E GAISHL Utk 5EE
as ARRste]  o's UER WA 9], 2009)% dem, 5x5=5,
5x5x5=5 5x5x5x5=5"5 A& A AAF nol tigk AFAEe] Jid
o] 5"& ShAlalx] e wIA (e 9], 2009)% Utk ASAFY M A
] ol

=
4 A5y Ade g 9 Fely mIbA (FAY 9, 2010, AEE

o i ol

>
=
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9], 2010; ®Ht% ﬂ 2010; ¥Fed<x 9, 2010; 2F&¥ 9], 2010; &3k <], 2010;

AEHt 9], 2010; 8% ¢, 2010; 3z £, 2010; &2 €], 2010; oA 9,
2010; 7 9], 2010; B 9], 2010; HE&= <, 201014 += m, no] AT
d

a" X at = am+n
(am a™
(ab)m — mbm
a\™ a™
(3) *b—m (b=0)
= BFa vk olAY Tl waA A R AFAwe] Jidely Fehi

2 WA gFa e AFHALS FAE AAF B B WA A
FAe A F(field axiom) T wAldl ¥k A3 # (associate law under
multiplication)S AF-&3F A o]t}

tA, T 83 AAA(FAY 9 2011, A9A 9, 2011; AEF £, 2011,
vt 9], 2011 W 9, 2011 whEW 9, 2011; AlEket 9, 2011; f8l%t 9,
2011; &2 9], 2011; o174 <, 2011 AR 9], 2011 HEF 9], 2011 A]
v Alue] AMES ANEEA HAA 2’ =aE WFEE 2 E o9 Aol
& a>00H (Va)’=a, (—Va

w3 T ATe AeAy
wi)d Ade WA 2" =af]
p.62). H471(2000)= EAFAY
T demns fE

A] 3 =
o] Aefel Wik AE7E BgAoletan A Hstal Uk ofel upel,

)
)
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—
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o
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24
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Aol &, T"rﬂ—rﬁ] ol &=
#AS el Aol FE(field axiom)
Haly, FXFHojoF srh S fFElFA
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A QAT & dE A BasAdAE 998 F ns A BasAst
FelsAe A oy Wge] Folets AL BRI A AL 9

m

=
o
shoR @ ot 2elw o' =V ol Auske BEel guEn ge o
=
=

A7 2 (Wade, 2004, p.6).
T, SEQ%_] Uﬂ

o] YYsFuE

o] gk,

A 2] 2. (Bartle & Sherbert, 2000, p.154)
m, no] AATY
mo1
(i) a=00°" 2" =(2")"0.2 Aot}

m 1

(ii) a>00]W z " =(z") ™o 2 A 9|3ht},

A2 3. (Bartle & Sherbert, 2000, B8 5.6.7)

m7b Aol n7k AAFY wWoa>00W 2" = (") o] A

i)
ok
v

m 1
9. (a")"=a"=(a")"0|BZ y=a" =(a")"0]2} T}
1 1

Y= (a;)m)/z: ((a;)n)m =g"
olt}. arebA] y=(a")" o]tk

B
ol
e

bt 3 ooldel stedAelA £ e Fwe 2.
Z

2 3
-4=16, 5-5=25 6-6=36, 7-7=49, 8-8=64, 9-9=81v £ F9 ¥

I
Ne)
e
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of FE7k ol&E As EAIEH. wEA gAY A TYE RlEeR o' &
1 1 1 1 m

ELe 0" s m HE A, F e 0" 22 AAEY o =(Ve)" o

2 gelate] shiAEal Aol wigrd s

5ol e 4, 42l 5 A 6 Ay T8 SHskE HAAA Lk
Aol Aol sel7k ol gHNa Al 85 T
27} o] &= .

A 4, Ao FE a0 b9 Ao A n, meN|
(i) a"-a"=a"""

(i) (@) =a™

(iii) (ab)™ =a"p"

e duHon Foba A

o] &3lo] = At (Bartle & Sherbert).

o

d8 5. 4 AF m, neZol A8 Gl 49 (1), (ii), (ii)e] Ayt

28 6. 4o Fo] FeF T:%, s:% (n, ¢#0), m, p, n, gENol tial

(1) a7‘.as:ar+s

(ii) (@) =a"”

(iii) (ab)" =da"b" (a, b>0)
o] A@ar

AE 7. 49 freElsel A8 gl 69 (i), (i), Gii)ol A HIrh
48 8. 4 AF o, seRel el A 69 (i), (i), Gii)o] A

FTH. AFAe 4nld FEe 93|, o FEFd T Tt FETE
o] ZA](Denlinger, 2011, Johnsonbaugh & Pfaffenberger, 1981)%}S o] 83t}
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At o=
de] 4 —> A2 5> A2 6 - A 7~ 49 8

7F A ek
Ay 8 > A 7 —> AY 6 > AY 5 —> AT 4

o] Agstt) wetA, AaHo=m Ay 4 A 5 Ay 6, Ay 7, Ay 8= EF
FA o)}
V. $&

ool A 9ol Aeld B s o FARE g f= g0 sol BA
T fo gt Rk o] A3t AY 094 FPES 4 5 Aok

o g=g- f7t A HT
ZF9. AAE o A o sl

olt}. wata], X4 @aw1gﬂfogawfﬂq.

AP 10. F A5 fla) =09t gla)=a') TS fog9k g NR BTG,
tER).
. AAZ o A5 2R B3|
(f - 9)(@) =f(a') =(a')* =a'

(-
ojth. wetA f.g=g- folth

s
=
S
~
Il
~
—~
&m
Il
B
[
Hw

T & o g9 w ofgv g9 fo ¥ ogre 22 e 8(1)9 AFHAY
Aol FElel g #e meH e os Fllo] Hoh AAZE do] A4 zo

(fo) (@) =f(x) - gla) =a" - 2®=a" " =27 =02" - 2" =g(2) - f(z)=(gf)(x)
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V. 248

RE Sod S4e wun Tod AUE BRom o Foldth mebd 43
4 Wee Suh ohe - Axa] AdAE nad Feg A w2 A
gaof sl B2 sl fo] ulxx EI 2ale AJdE AR =
BFee Had 3F - ARE AYsh= wAbe BdE FEet JojE F531
o] &8 & dojok Tt w3k wAAe Ao oM FAA R T et Ho
& WA XA GgE Hdg Add s Art dgd F AEF L
=M nbEojAol gt = F wWAMEOE whdEE wdA o3& W e gl
o a2y dA4 AHEE e RE 158w =8 w155 e A5

PN
T

A S 7HAE Aotk v & Zankg & gyl & AR A= EdE o
9]

vete] mE ngdAselA vxE Ades wfg Aok webA waA e JIde
& Fad b gialelmE wHA e ARELS AEFS ok shv 4 olst
T AEE HME vefor & Aotk
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