#%*2 (limits) &
i #c (derivatives)

Copyright © Cengage Learning. All rights reserved.



MR PR ZE

7\Nﬁ
N
il

Copyright © Cengage Learning. All rights reserved.



I U—'-“i

iNpE

-
o

fEE—

B P a7 A PR A DU I

Limit Laws Suppose that ¢ is a constant and the limits

lim f(x) and lim g(x)

X—a

exist. Then

1.

2.

lim [f(x) + g(x)] = lim f(x) + lim g(x)
lim [f(x) = g(0)] = lim f(x) — lim g(x)
lim [¢f(x)] = ¢ lim f(x)

lim [f(x)g(x)] = lim f(x) - lim g(x)

lim f(x)
ACI= if Tim g(x) # 0

lim

xX—a g(x) 11_1‘)1‘{11 g(x) x—a
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(a) lim [/(x) + 5g(x)]

I
1

(b) lim [(x)g()]

f
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TR f(X) BR g(x)  sETET

W
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N (a) /

B M AT DA - f(X) FI g(X) £ X BT -2 HIMRR 73 Al
lim f(x) =1 lim g(x) =

x— =2 x— =2

A BEFERSRAYINZE ~ B BHYSRIA ] LIAIZE

lim [f(x) + 5g(x)] = lim f(x) + lim [5¢(x)] (s

x——2 x——2 x——2

= lim f(x) + 5 lim g(x) (GHEEEEE)

x—>—2 x— =2

=1+ 5(—1)

= —4
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PEE TR X e 1 HRR - B f(X) ST 2 > {22 9(X)
AR A — 715k

‘linll_ gx) = =2 _lir{l+ glx) = —1

EERFHER LA IERMSBIRAERE T AR MEE A LH
FEELEM R AL -

xlinll_ [f(x)g()C)] =2-(-2)= —4 xlinll+ [f(x)g(x)] =2:(—1)= -2
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Figure 1

i f()/g(x) BYRRPRALR LA 74T - B 9(X) #kEEZT 0 > 11
f(x) #2T—(EIE O B EME - EELLE f(X)/g(X) YA E IR
pamilllcp AN =E N
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*@BE E@%:j/_\’ 6. lim [ f(x)]" = [{1_)“(1( f(x)] where 7 is a positive integer

EHAELEE ZF > BB SR E SRR -
7. lime =c 8. limx =a
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EEGRIRER - AEEER Y = ¢,y = X FI{E Y
DR ERHIEES -
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FM=RE f(X) = x - FFAMSRAVEICER D R X BT a B4
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9. lim x" = a” where n is a positive integer
X a

—

fIELIRHE - FRAMTEINEE n ZOGTREA B PAER

10. lim {/x = /a where 7 is a positive integer
X—a

(If n is even, we assume that a > 0.)

B — IR AL R AR B G MRS IR A -

Eﬁﬁ *EE@ 1. lim \/f x) = \/ lim f(x) where 7 is a positive integer
T@: IKE xX—>a X—a

[If n is even, we assume that lim f(x) > 0.]
X—a
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HATEHELS > FeTr] DISER A B REAEaT 0 - AU X 88T
a Iy RET - AIDIE RO a HatE - NIAERER
[EH]

& () K x BYZHEASE A - H ai&FE f BUEREA -
Rl f(x) £ x 8347 a ISR AT DLEREUA a - Bl f(a) » a2

lim, ., f(x) = f(a)
HEANHEZEA e E(EEHE » DRI TER SR
HIHL x @821 a AR TR AR U a st RAERVREL > #fiiE
& PRIBE X = a &g o

F—fRAVIFN - EHFTAEAFR afy x5 f(x) =g(x) - Al

7 lim,__ f(X) fRfEFEAE > Al lim,__ f(X) = lim,_,_ g(X) -
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1] Theorem limf(x) =L  ifandonlyif  lim f(x) =L = lim f(x)

A DLat BRI IR Y45 RS IR EE 22 HY -

MR R > P 5 1 A AR Y 28 A B A A
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im,__.f()g(x) = lim,__,f(x) lim,__.g(x)
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£ X AE a [ffarfE x # a F > pRELf, g ¥0EE f(x) < g(x) - HAE X #84T a
o (%), 9(X) AVARIRISFEAE > Al

[FRHEEHE (Squeeze Theorem)]

B x £ a [ffr{H x # a I > R#Ef, g, h 20Re f(x) < g(x) < h(x) >
HAE X AT a biF oo lim f(x) =lim,_, h(x)=L > HI
lim,__ f(x) =lim,_ _g(xX)=1lim,_,_, h(X)=L

X—a
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Theorem) -

FATER 9(X)

1= [ E R AT A PAZIE 0 N
£ a BYFATHE f(x) BR h(X) 2 - FoRAE X it

a % » f(x) B h(x) BORIRAE EAE FLAHS -

fEs% f(x) BR h(x) FURRPE(EE & L > RIIERFY f(x) < g(x) £ h(x) >
g(x) 1F X #34T
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