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O #F limf(x)=L > limg(x)=M H ceR
X—>Xg

@) lim[cf (x)] =
X%

@ fimlf(0+g(9]=

@ fim[f()-g0)]=

@) #H M=0 - fl limX) _
X—>Xo g(x)
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(3) 1° Given ¢>0,since lim f(x)=L,

X—>Xg

f(x)-L|<

36,>0 such that, VO<|X—X|<d,,

2||v|| 1
36,>0, 3K >0 suchthat, VO<|x—x|<5,, |f(X)|<K
" limg(x)=M
". 36,>0 suchthat, VO<|x—X,|<d;, |g(x)- M|<2K

2°Let &=min{s,,5,,0,}>0,
then, VO <|x—X,|< &, we have
[ £ ()9(x) - M| < [T (x)g(x) - f (COM]-[f (x)M —LM]|
<|F()g(x) = f CIM|+|f ()M —LM|

s|f(x)||g(x)—M|+|M||f(x)—L|

K.—
<K-Z M |2||v||+1

3° Since ¢ is arbitrary, lim[f(x)-g(x)]=L-M. [Q.E.D.]
X%

1

(4) 1° First we show that lim L =
X—>Xo g (X) M

Given ¢>0,since limg(x)=M,
X—>Xg

36,>0 such that, VO<|x—x|<d,, |9(x)—M|<2¢
36, >0 suchthat, VO<|x—X,|<6,, g(x)—M|<¥
So, VO <|Xx—X,|<,, we have
M M

9001 =190 ~ M1+ M |2 M| Jo0 M| |- - M.

. 2
or equivalently, —— <—

g(x)| M|

2°Let 6 =min{5,,5,}>0,

then, VO<|X—X,|< &, we have
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‘L_l‘ZIM—g(x)Izlg(x)—ML 2

909 M| [ g0OM | Jo(alM] 2y,
M
. : . .1 1
3° Since ¢ is arbitrary, lim ——=—.
X—’Xog(X) M
(X)L 1 1 L
4° By (3), we see that lim——==Ilim[f(x)-——]=L-—=—. [Q.E.D.]
X=X g(x) X=X g(x) M M
Bl 1.
Find the following limits.
) . 2X-5 . 2X=5
1) lim(x* +2x -1 2) lim 3) lim
(1) lim(x" + ) ) M X2 3) e
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Let P(x)=a,x"+a, X" +:-+aX+a,, show that lim P(x) = P(x,)
X—>Xo
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BIE 3. (FEEHR 4-2)

Show that lim x™ = x, where m,neN. (x,>0)

X—X%g

BIRE 4. (FEEEHER] 4-3)
Show that
2k +1

(I) limtanx =tanx, for X,# 7, KeZ
X—>Xo

+1

(2) limsecx =secx, for x0¢2k 7, KeZ
X—>Xg
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1. H—EHE f(x) £ x=x, WBREELE
HI 356>0 ~ M >0 1§ VOo<|x—x|<s FH |[f(x)|<M

'S:g

HA

1° Suppose that lim f(x)=L.
X=Xy
= 36>0 suchthat, VO<|x—x|<5,
= VO0<|x—X|<&5, L-1<f(x)<L+1

f(x)-L|<1

2°Let M =max{L+1,|L-1}
_{L+1£ﬂ+ﬂ£M
L-1>-|L-1>-M
LVO0<|x=%|<S, ~M<L-1<f(X)<L+1<M
= VO<|x—X|<5, |f(X)|]<M [QED.]
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