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Thm:|If f 1s diff. at x, then f 1S cont. at X.
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pf:To show that lim(t—=x){(t)=t(x)(or > ffi#%  lim(h—0)f(x+h)={(x))
PUSCEAGE A - ™A 7 e
" fis diff. at x. A Hﬁ;nﬂ}&ﬁ[ i

. Iim(th—=0)[f{(x+h)-f(x)1/h=f"(x) FEERE IR lim(h—0)f(x+h)=f()[97=4
" lim(h—>0)h=0 [z h > #[/" AP R
. lim(h—0)[f(x+h)-f(x)]/h-h= f'(x) -0 = lim(h—=0)[f(x+h)-f(x)]=0
* Tim(h>O)GO=E() 17 F0x) » I I ME
. IIim(th—=O0){ [f(x+h)-f(x)]+{(x) } =0+f(x)=f(x)= lim(h—0)f(x+h)=f(x)
Therefore f is cont. at x. PHIFFEH 7% Thi
COr:
(D If f is not cont. at x, then f is not diff. at x.
@ If fis diff on I, then f is cont. on 1.
i BT T [
Rmk:
QeI [l AR R ARl Ak ?
D If fis diff. at xelim(t—x)[{(t)-f(x)]/(x-t) exists.
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@ cont. [T F 8 diff 5 [ T 4
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§ 3.2 Some differentiation formulas
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Thm (%55 PR 5

Let f and g be diff. at x.Then|

@ [f+¢ is diff. at x and (f+2)'®)={'x)+¢'(x). f’(x)?‘ﬁ%ﬁﬂ?&kﬁ'ﬁ%{ B8
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@ |afis diff. at x and (@ D'X)=a {'(x).
[ Igiﬁ : z@”?j@@fﬁjf%} %‘“ﬁ?z@ﬁfjgﬁ%ﬁ}

@ [fg is diff. at x and (f2)'X)=X)g(x)+ f(x)g'(x).
[ I?ﬁ PSRBT S VI W B R AL -
@ [If ¢(x)#0, then f/g is diff. at x and (f/g)'(x)=({'g-g")/g"2.
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pf:

@

Q:FEFs A AP x i B PRI x ST 2
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lim(th—0){ [f(x+h)+g(x+h)]-[f(x)+g(x)]}/h
= lim(h—O){ [f(x+h)- {1+ gx+h)- g(x)]}/h
“Cofisdiff at L limth—0) [f(x+h)- f(x)])/h=f'(x)

" gisdiffat .. lim(th—0) [gx+h)- g(x)]/h g'(xX)
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=L (x)+g'(x)

Therefore f+¢ 1s diff. at x and (f+2)'(x)=f'(x)+g'(x)
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Thm:Let P(x)=a:x"+a1x" ++--ax+aobe a polynomial.Then P is diff on R and

P'(x)= na:x""+(n-Dasmix"+- - 2aix+au.

DE:4HL > 4R ST T 7 2

Lemmal 1:1is diff. on R and 1'=0 Lemmal [ﬁEJ
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Lemmal 2 :x is diff. on R and x'=1
y 2 s x 2 APl e y 2 il h o x Z A h o SRS 1 TVREUE 1 -

cor:(x")'=nx"", V neNU {0}={0,1,2,3--*} % (i f%ﬁ%’?%‘“ﬁﬁpg(r’ fpgﬁ?ﬁ ]

' n-1

x")'=(x......x)'=nx
PUSRIR o %5 200~ KU > S IR 2 Hpe

Thm:Let R(x)=P(x)/Q(x) be a rational function.

Then R(x) 18 diff. every where except at where Q(x)=0.
by the way i?;l’[ﬁ‘f"ﬂ”ﬂ\ PIRR'GORL %) Kbt ? iﬁﬂ* ([t 53 Ble» HBESTIERE -

Thm:Let F(x)=x", where n€Z={-1,-2,-3,......}

Then F'(x)=nx"".

pf:Let n=-k, then kEZ’

F'(x)=(x")'=(x")'=(1/x")'=(0-kx")/x"=-kx*"'=nx""
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eg.
O (12x73-1/x"2+T7)'=36x"2+2/x"3
@ [(x"342x-3)Q/xNT+5x)]'=Cx"2+2) 2/x N T+5X)+(x3+2x-3)(-14/x8+5)

@ [(Ax"24x+ DN+ 1D)]'=[(Bx+1)(xM2+1)-(4x24+x+1)(2x) )/ (x2+1)"2

By the way [7 [iﬁélﬁ/“ jh s /’”\ qu {glju;ﬁ‘ .
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Ex:122(9.14.20.28.30.66)
§ 3.3 The d/dx notation and derivative of higher order
53 BRI T« BT T ) P -

Def:Let y=f(x), f'(x)=df/dx=dy/dx=d/dx f(x)=d/dx y| &3 55k

eg. d/dx(1/x"2-1/x"5+1/xNT-1)=-2/x"3+5/x6-T/x"8
@"

fﬁfﬁ(f)':\%%y’;&;’ f'—>(f’)'i{_‘-§;‘5§ fvnﬁfﬂa
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@ d/dx:

d/dx f—d/dx(df/dx) EFAY d'fdx—d/dx(d’f/dx’) TR d'fdx’—df/dx"
by the way d/dx & j@ge» 12 F gy

g(OfY 10 7 %55 8% 2 d g/dt”

w(wfY 99 % %55 £ 2 d"w/du”

Ex:p128(14.20.26.38.56)



