Chwong Il: BPAO HAM — VI PHAN

* Dao ham — vi phan
» Qui tac L'HOPITAL

« Cong thirc Taylor
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Pinh nghia dao ham tai mét diém

Cho ham sé y = f(x) xac dinh trong (a; b) va x, € (a; b)

V&i x # Xy, AX = X — X, : 8O gia cla bién x tai x,

Ay =y — X, : SO gia cia ham vy tai x,

A .
Néu ton tai gi¢i han A = lim — Y — lim
Ax—0 AX X—X X — XO

thi A dgl dao ham cuta ham so f(x) tai x,

f(x,) = lim OO =1() _ i &Y

X—X X — XO Ax—0 AX

FO)=10p)
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Dinh nghia dao ham mat phia

Néu tdn tai gi&i han A — im 2Y — = lim £1(X)~1(Xo) pp

Ax—0" AX X=X, X — XO

thi A dgl dham bén phai cua hso f(x) tai x,,KH f(X,+)

Néu ton tai gi¢i han A = lim Ay _ — lim [ =1(X)

Ax—0 AX X—Xq X — XO

thi A dgl dham bén trai caa hso f(x) tai x, , KH £(x,)

Ham so f(x) c6 dao ham tai x, < f(x) c6 dao ham

bén phai, dao ham beén trai tai x, va f '(xo+) = f '(Xy=)



Cho f(x) = /X , xétdaohamtaix=1,x=0

Taix=1,taco

limf(X)_f(l):lim\/;_lzlim S
x—1 x —1 x—1 x —1] X%l\/;_l_l 9

Tai x =0, ta co

f(x)—£(0) Jx 1

lim =lim—=1lim — =40
x—0+ X — O x—0+ ¥ x—0+ /X

= fFkhong co dao ham tai x = 0
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Cho f(x) = |x|, xét dao hamtaix =0

— X
lim 1O —1O) _ I _ liml=1=f'(0")
Xx—0+ X — O Xx—0+ X x—0
=
lim 1O —1O) _ I _ lim(~1)=-1=1'(0")
Xx—0— X — O Xx—0— X

Vay f khong c6 dao ham taix =0
Néu f(x) lién tuc tai x, thi khéng thé suy ra dworc

f(x) co dao ham tai x,.

Lién hé giira tinh co dao ham va tinh lién tuc

Néu f(x) c6 dao ham tai x, thi né lién tuc tai x,. s




Dinh nghia

Ham so f(x) cé6 dao ham trong khoang (a; b) néu no

c6 dao ham tai moi diém x € (a; b)

Néu co thém f(x) co6 dao ham bén phai tai a va bén
trai tai b thi ham so f(x) c6 dao ham trong doan [a; b]

Cho ham so y = f(x) xac dinh trén mién D va f'(x) ton

tai v&i moi x € D. Khi d6 ¢y = {jy L X +HA0) ~T(X)
Ax—0 AX
Vo f(x) = x2
_ 2 2
Bm f(x+Ax)—1(X) _lim (X+AX)" —X
Ax—0 AX Ax—0 AX

=2X:>f/(x)=%g<




Quy tac tinh dao ham

u=u(x)co dhamu'=u'(x); v=v(x) co dham v' =v'(x)

/ ' '
NHuxv]'=u+v' 3 [E} _u V_2V 4
\Y% \Y%
2) [uv]' = UV + ViU 4) (gof(x)) =(glf(®)]) = g'[{x)]F' (x)
1

5) Cho y = f(x) c6 ham ngwoc x = 1(y): X, = "

VD y=arcsinx = X =s8Iny; y& g,%

= x', =Cosy =i\/l—sin2 y=tJl—x* =1— ¥

1
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Cac cong thwre tinh dao ham

©r=0 (cotgx)'=—— 12 = —(1+cotg’x)
o\ o—1 Sin X
(x*) =0
. / ]
(arcsinx) =
(ax)'=axlna :(ex)':ex 1 — x>
' 1 1 Vo 1
(logax) — :>(1IIX)':— (arCCOSX) = — -
Xlna X l_X
. ' — ' __ ] 1
(sinx) ccisx (Cosx)' = =sinx . ioyy = L
(th)/ — > = 1 + tgzx + X
COS” X |
(arccotgx)' = —

1+ x*
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Thay x b&i ham hop u thi tinh

dham chi can nhan thém u’



Dinh nghia vi phan

Af = f(x, + AX) — f(X,) — 0 khi Ax — 0 hay khi dé Af 1a VCB
Xét hso f(x) = X2 Af = f(x, + AX) — f(Xo) = (X, + AX)2 — (X,)?
= 2X,.AX + (AX)? ~ 2X,.AX Khi AX —> 0

f(x) dgl kha vi tai diém x, néu Af = f(x, + AX) — f(X,) tai
diém x, dworc viét dang Af = A.AX + o(Ax) v&i A ko

phu thuéc Ax va o(Ax) la VCB bac cao hon VCB (AXx).

Tich s6 A.Ax dwoc goi vi phan cua ham f(x) tai

Xo- Ky hiéu : df = A.Ax hay dy = A.Ax
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Ham sé f(x) kha vi tai x, khi va chi khi f(x) cé dao

ham tai x, va khi do df(x,) = f'(x,).AX
Vé&i f(x) = x thi dx = 1AX = dy = df(x) = f(x)dx

U'ng dung cua vi phan dé tinh gan ding

f(x) = f(xq) + f'(Xy) AX hay df = Af
sin31” =sin(30° + 1°) = sin(E+ij ~ SiN— 4 COS— . —— = 0,5151
6 180 6 6 180
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