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1. Dao ham ciia ham sb
°

1.1. Nhéc lai vé ham sb

- Dinh nghia ham s6
- Ham s0 ngugc va cadc ham lugng gidc ngudc
- Cac ham sb so cap co ban
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1. Dao ham ciia ham sb
©000000000

1.2. Dinh nghia va céc quy tic ciia dao ham

Vi du: bai todn van tdc trung binh va van tbc tic thdi

Cho ham sb y = f(x) xac dinh trong mét 1an cén cta diém
x = c¢. V6i h # 0 da nho, dat

Ax = (c+h)—c=h, Af =f(c+ h)—f(c),

va lap ty sb
Af  f(c+h)—f(c)

Ax h

Cha y: ty sb trén thé hién téc db bién thién trung binh cta
ham s6 trén [c; c + h].

Phan Quang Sang Chuong 2. Phép tinh vi phan ham mot bién



Néu ton tai gi6i han

f(c+h)—f(c)

[im — = lim

Ax—0 AX  h—0
thi ta néi ham sb c6 dao ham (hay kha vi) tai ¢ va gii han dé
dugc goi la dao ham clia ham s6 f tai diém c, ky hiéu la f'(c)
hodc Z(c).

Cha y: f/(c) thé hién téc d6 bién thién tic thdi clia ham sb
tai difm x = c.

Vi du 1: tinh dao ham cla ham sb y = x? tai x = 2 va tai
x = xg € R bat ky.
Vi du 2: tinh dao ham cia ham s6 y = )1—< tai moi x # 0.



Y nghia hinh hoc cia dao ham
Néu ham sb y = f(x) 6 dao ham tai diém x = ¢ thi dao ham
f'(c) 1a hé sb géc cha tidp tuyén véi db thi ham sb tai diém

(c: f(c)).

¥i

cat tuyén qua
(e, fle)) va (x, flx)

tiép tuyén tai
= (e, fle)y

Khi d6 PT tiép tuyén I3
y =f'(c)(x —c)+ f(c).



Dao ham cida cac ham s6 so cap co ban
e (x?) = a(x*1), véi moi a € R;
1
x2

o (") =¢e5

(
(
1
Inx) = =
e (Inx) .
(log,x) = — - vd|0<a7é1
X
@ (sinx)" = cosx;
@ (cosx)' = —sinx
1
t !/
e (tanx) p—e
1
o (cotx) = ——




Céc quy tac co ban cla dao ham

Gia st u(x), v(x) 1a hai ham s6 kha vi, khi dé:
(u+v) =uv+ Vv,

(ku) = ku', k € R;

(uv) =d'v+ u/;



Dao ham cta ham s6 ngugc

Dinh Iy

N&u trong mét 1an cén clia x = ¢ ham s6 y = f(x) c6 ham sb
nguoc £ va c6 dao ham f’(c) # 0 thi ham s ngugc £}
cling c6 dao ham tai f(c) va

N GOR

Vidu...



1
e (arcsinx) = ——=

Vi<

e (arccosx) = ———

1
VI 2
1

° t "= ,
(arctan x) T2



Dao ham cda ham sé hop

Vi du: xét dao ham ctia ham s y = (x? + 1)3.
(sau dé y = (x* + 1))

Néu ham s6 u = u(x) kha vi tai xo va ham s f = f(u) kha vi
tai up = u(xp), thi ham s6 hop f o u ciing kha vi x, va

(fou)(x) = f'(uo)t (x0)-

Biéu thtc trén con cé thé viét

d df du
&[f(u(x))] =

M6t s6 vi du...



Dao ham clia m6t s6 ham so so cap

Cho u = u(x) I3 ham sb kha vi cta x. Khi dé:
o (u*) =a(u* M, véi a € R;
o (&) = e'u;
(a¥) = (Ina)a“v/, v6i 0 < a # 1;
e (Inu) = “;/;/
(Inu) a2y
@ (sinu) = u'cos u;
(cosu) = —u'sin u;
o (tanu) = L-u/;
(cotu) = ———u/;



Tinh khd vi va lién tuc

Né&u ham sb y = f(x) c6 dao ham tai diém x = ¢ thi ham sb
ciing lién tuc tai diém dé.




Tinh khd vi va lién tuc

Né&u ham sb y = f(x) c6 dao ham tai diém x = ¢ thi ham sb
ciing lién tuc tai diém dé.

Phan vi du: f(x) = |x|.



2. Dao ham cip cao va vi phan

@000

Dao ham cép cao
Néu cac ham dao ham van kha vi thi ta ¢ thé tiép tuc lay dao

ham va thu ducc cic dao ham cép cao hon: dao ham cép 2,
dao ham cap 3...

Ky higu: £/, £ f" .. f()_

Vi du 1: tinh dao ham cac cap cta ham sb

1

Y o1

Vi du 2: tinh dao ham cdc cap clia ham sb

y=v2x+1.

Phan Quang Séang
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Vi phan cta ham sb
(Lay vi du cu thé biéu dién Af theo Ax)
Gia st ham sb6 y = f(x) c6 dao ham f(c) tai diém c. Ta c6,

f'(c) = lim A—f hay lim [—f_f/( )] = 0.

Ax—0 Ax Ax—0- A
TR Af ‘Ol
D3t ham 0(Ax) = Ax f'(c) thi lima,_0 0(Ax) = 0.
X

Ta c6 thé biéu di&n
Af = f'(c) - Ax + Ax - O(Ax).
S6 hang Ax - 8(Ax) 13 mdt phan vé cling bé (so véi Ax) clia

Af. Nhu vay
Af =~ f'(c) - Ax. (1)

D3t df (c) = f'(c) - Ax va goi |3 vi phan clia ham sb tai diém
=c.



Dic biét ta c6 dx = Ax nén vi phan sé dugc viét dudi dang
df(c) = f'(c) - dx (2)

Vi du: tinh vi phan clia ham sb y = x3 tai diém x = 2 va sau
dé6 tai mét diém x bat ky.

Mbt cach téng quét ta viét

df = f'(x) - dx (3)



Dic biét ta c6 dx = Ax nén vi phan sé dugc viét dudi dang
df(c) = f'(c) - dx (2)

Vi du: tinh vi phan clia ham sb y = x3 tai diém x = 2 va sau
dé6 tai mét diém x bat ky.

Mbt cach téng quét ta viét
df = f'(x) - dx (3)

Ung dung tinh gin ding gia tri cia ham sb
Biéu dién (1) suy ra

f(c+ Ax) ~ f(c) + f'(c) - Ax. (4)
Cong thiic trén cho phép tinh x3p xy gid tri ca ham sb tai

c4c diém & gan c.
Vi du: tinh gan ding gia tri +/1,001.



3. Ung dung cia dao ham
€000

Dao ham c6 rat nhiéu tng dung trong cc bai todn vé quy dao
trong nhleu finh vuc (tdng, gidm; cuc tri, min, max; 16i, 1dm,
diém ubn...)
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Quy tic L'Hospital

Quy tic dung tinh cac gi6i han dang vo dinh g hodc .

Quy tic L'H
Gid st f va g |3 hai ham sb kha vi & gn mét diém a sao cho
lim f(x) = lim g(x) = 0 (hodc c0), va
x—a x—a
g'(x) # 0 véi x & gan a.

Né&u ton tai giéi han lim,_., % = L thi lim,_,, % =L

Quy t3c ciing ding trong trudng hop a = +o0.






3. Ung dung cia dao ham
000@

Mbt sb dang gidi han vé dinh khic: 0 - oo, 0o — o0, 0 - 00, 0%,
o, 00, 1,
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