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(Abstract)

A Study on Teaching Laws of Exponents

by Introducing the Exponential Function

Lee Mi-bok

Mathematics Education Major
Graduate School of Education
 Cheju National University, Cheju Korea
Supervised by Professor Yang, Song-ho

In this paper, we first define the logarithmic function logx as the area of

1

the region bounded by x-axis, and the curve 3 between 1 and x if x=1,

and the negative area of the region bounded by x-axis and the curve % be-

tween 1 and x if 0{x{l, we will study properties of this function. Also we will
define the exponential function as the inverse function of the logarithmic
function, and investigate the laws of exponents.

Secondly, we will define the exponent a* as the limit of the sequence (aXn},
where a0, a#+1 and XDEQ, the set of rational numbers, and study its
properties ( law's of exponents, continuity etc.).

Here this concept is mostly based on the fact that Q is dense in the set R of
real numbers. From these, we can obtain several properties of exponential
function, and then we can define the logarithmic function as the inverse of the

exponential function.
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Sm, < x OlEZ Su < Ru, & VESHE HRK n, § WHE F
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bok= Sm . bzk-1 =Ra, (k=1,2,3,----) 2 $2®, {bx } &

S0l HEE MmEFlolct wetd lim 2

= &g

t}. 2. lin af™ = lim afn = lim a™ = lim ab2k-1

n—oo0 n—oo n—o0 n—oo
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= lim abZk = lim a = lim asn = lim a5"
n—o0 n—oo0 n—oo n—o0
g B, 32 &= 31, 3.4 3141 31414 ... 3} TBE WH

o mRo2 wHUCL

Felt (») Lo Bol ol KM x4t BAK noll thate] x!/n &
y" = x & U&= Kol ohd AW yE BREHE A ¢ AUtk a 2l0ln
ro] HEMYD, r=r (n=1,2,3,----) < BUKF {rn )} & HHE
2BR EEE am o 4] EE (v) o —KUYS ¢ $AUrh

EE 5) a> 0ol x= ¢ KMl 3=}t I { ta ) BR x§
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n—oo

B9%) lio tn = x ©]B8, rn < tn < sn (n=1,2,3,---) & P&}, xof

-%-



THIE AEES] HWNBF { )} 2 HWOKT {sn 12 B
olth.

'n tn Sn

a> 1 dd, R (vi)o] &3ld, a < a < a .
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n—oo0 n—o0
npztA =2,
0<ac1 gy, a™ » a™ » o™ (n=1,2,--.).
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(i) ax*y = aXay (x,y € R)
(ii) (ax)y =axy (x,y € R)

(iii) (ab)x = axbx (x & R )

(iv) ax:2— (xe R)
ax
a X ax
(v) (T) * (xeR)
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(vi) a>1lolxx x<yoldH, ax < ay
(vii) 0<a<1ol32 x<yo|d, ax > ay
(viii) x >0 0] a (b o], ax {bx

(ix) x<00o]3 a<{bold 6 ax > bx
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n—o0 n—oo0 n—oo0 n—o0

1
Tt 0 (a1l od T)l.

1
Wb ey = (S )XY = ()X ()Y = e
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n—oo n—00
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(@) = (=) Y = (=) =a”

(iii) a 21, b 2 1 o]} REstal. WFI { rn }> BR x& Ze FERK
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n—oo n—o0 n—o0 n—oo
1 1
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(iv) (i)ol] &J3ld axax = axx = g0 =1

1
a’x =
ax
a X 1 X X -X ax
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b b bx

(vi) yx> 0 olB2 ¢ ()& BR y-xF 2= HEN ShyF
oje} 3}H, Aty BRe M koll thdlod ra > 0 (n=k, k+l, --- )

olmg

a" >1 (nzk, k+l,---). m}2}™ ar-x = lim a ra >1, &, ay >1

ax

(&, av > ax ).
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(vii) 0 < a <1 o]d, > 1.
a
1 1 X 1
= ) < |
ax a a

aY

(viii) 2o (ix)] @3S 19 MEIE=t B3It

7

n=0 n!

% )

e =

1
— E E®YUcL (0 =1)

714 et ARRACE ofH U} of N Ay B2 Fr)

o] &M BWHE

1 1
Sn=l+l+ + [ S +
1X2 1X2X3
1 1 1
(1 +1 +— + PO
2 22 2n-1

1

I1X2X3X:--- Xn

<

3

olZ2 o] BME +UYUCH ulely o] TELE oju)s} AUt}

agcid e = HEMU? KEKUII?

ot e 71 HEXKeID BEE2. 20 e &

d 4 gl
q 1
Sq =3 — gt ¥ =& 3}
k=0 k!
1 1
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1 1 1
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1
q'q
1
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1
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1 1
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n—oo n
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(1) f(x+y) = f(x)f(y).
(2) f£(0) =1.
(3) 2l X xoll thdted f(x) > 0.
(4) f(x) € R oA HY BRI MKl
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X RS BR R BERE #8F HBdM BEESAA y=2x (x &
xX¥) § oA HELEA RIT &EHEAM BA"HAW Ade € HA
oA 1 #BE HiEs #Rrsich

B SRS WA x>0 du 13 xole] EMOIA il o 3 x
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o 8% Rl BF Rardch

ol BR RBVI RIT EHEAM £71F Yyuct Y BEESAA
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T, B =R Feled] REE} MIIE o3t ad 0 dof —

B BUEY axF St olo] 23l oejrtx]| WEIELAIL B AFE
ZAtstodet. 53] a = e 4ol AFUSF f(x) = ex 2] HHE Rrsl o

T2 MEY log WME EX L 5 ASS BRETh o2 o]E A
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