DAO HAM VA VI PHAN.



PAO HAM TAI 1 BIEM

Cho y = f(x) xac dinh trong (a, b) > X, xét ty s6

Af(xy) _ F(x)Tf(xy) _ fF(x, T 2%)7f(x,)

Ax x_xo A

X

Néu ty s trén cé gidi han hiru han khi x — X,
hay AXx — 0 thi f co dao ham tai x,.

Pat

Af(x,)

f(x,) =~ lim
x_’x0 X
(Ax 2 0)




A
f(x
tan ? = (X,)
Af(Xo) Ay
X —> X
:. : R tan @ = f (x
~—® (Xg)
Xq X

f'(xo) 1a hé sb goc tiép tuyén clia dwdng cong
(C): y = f(x) tai tiép diem M(x,, f(X,))



Pao ham trai tai x:

Pao ham phai tai x,:

104

A
f(x,) = lim fA(Xo)
x_>xO X
(Ax>0 )
A
£ (x,) = lim_ fA(XO)
x_>x0 X
(Ax=0 )

f c6 dao ham tai x,

S (x,) T fa(X,)




Cach tinh dao ham

1.Néu f xac dinh b&i 1 biéu thirc so’ cap: dung cdng
thirc dao ham so cap va cac quy tac(tdng, hiéu,
tich, thwong, ham hop).

2.Néu tai x,, biéu thirc f* khdng xac dinh: tinh bang
dinh nghia.

3.Néu ham s6 ¢co6 phan chia biéu thirc tai x,: tinh
bang dinh nghia.

4.Néu f(x) = u(x)"™® hodc f(x) la tich thwong cua
nhiéu ham: tinh (Inf)



Vi du: tinh dao ham tai cac diém dwoc chi ra

X In x

1/f(x)= 2 tai x = 1
£ (x)= 2" In2(xInx)
= 2" In2(In x T 1)

f (1) = In2



2 /f(x)~ x| taix=0

(x, X = 0
f(x):%

= x. x <0

f(x)~f(0) _ x| 0

X 0 X
o
S

—f’(0) khéng ton tai



-

> 1
X sin — x 70

3/f(x) ™1 X
kO, X — 0
/ 1 1
X~ 0 f(x)” 2xsin—~cos —
X X

X =0 Tinh bang dinh nghta.



f(x) ™ (0) _
X 0

= £(0) = 0

X sin — 0
X
X
1 X0
Xsin — > 0
X



X X — 1
4/F(x) =1 tai x = 1
L2x_1, X >1
o f(x)Tf@Q) . x?T1

I|m_ ~— |lim

X 1 X 1 x>1 X 1

_ f(x) f(1) _ 2X 171
l1m — lim

x_>1+ X 1 x_>1+ X 1

= (1) = 2



Pao ham va lién tuc

f co dao ham tai x, thi f lién tuc tai x,.

VD: tim cac hang so a, b dé f cé dao ham tai x,

(Nén xet tinh lién tuc tai x, trwvoc)

(asinx+bcosx+1,x<0
f(x):4
(2x T1.x 20

Tim a, b dé f co dao ham tai x = 0



Pao ham ham ngworc
Choy =f(x): (a, b)—(c, d) lién tuc va tang ngat.

Khi d6 ton tai ham nguwoc f-1: (c, d) — (a, b) lién
tuc va tang ngat.

Néu ton tai f’(x,) # 0, X, (a, b) thi tai y, = f(x,), f 2
cO dao ham va

Ta thwong viet:  (f 7) = —



Pao ham cac ham lvgng giac nguoc

l.y=arcsinx, x €(-1,1) < x=siny,y €

VN
I

o |

o |

N

’ _ 1 . 1 . 1 1
y (x) : - = =
X (y) Cosy \/1_sin2y \/1_)(2

(7 7))
2.y = arctanx, XxeR < Xx=tany, y € L—_,_J

2 2

: 1 1 B 1
y (x)~ — - -

x(y) 1%Ttan’y 171 x



Bang céng thirc dao ham cac ham maoi

. " 1
arcsin x —
_ 2
\/1 X
s 1
arccosx —
_ 2
\/1 X
s 1
arctan x — >
11 x
' 1
arccot

cosh X

sinh x

tanh x

coth x

4

~ sinh x

— cosh x




Pao ham ham cho theo tham s6

N
Cho cac ham so : %X * (1)

ly =y (1)
Néu : * x = x(t) c6 ham nguoc t = t(x)
* X(t) va y(t) co dao ham, x'(t) # 0

y (x) =y (1)t (x)

t
y(x)=y”
X (t)




Vi du

(

— t _
Cho:ﬁx(t) te 1 Tinhy(x)taix=-1

y (1) Tttt
y(X):y(t) 2t T1
X (1) e' tie

x=-1 otet-1=-1 <t=0

=y (T1) 71



PAO HAM CAP CAO

Cho f(x) c6 dao ham cap 1 trong lan cén x,, néu f

co dao ham tai x,, dat

f (xy)~ f(x) ‘= xg

4

Cothéviét: f (x)= f (x)

Tdng quat: dao ham cap n 1a dao ham cda dao
ham cap (n — 1)

4

£ (x) = [ (n~ 1)(X)}




Vi du

: i . _ 1
Tim daohamcap 2cuaftaix=1: f (x) = arctan —
X
, _(1) 1 __1 1 _ 1
f(x)=|— - -
X (1]2 x“1t x° 1+ x°
1+ o
X x2
o )_[_ 1 J 2x
v ) = —
2 2
17" X 1+X2
/ 1



Pao ham cap cao cac ham co ban

« (n): « n « (n): «
a a Ina e e
a_|(n)_ N
ax b | Ta*@* "1 (* " nT1l) ax"b
1 (n)_ n a'
— (1) n! n
ax b (ax T b)" "
n
- a
in(ax * b) " =(1)" Yn 1)




Pao ham cap cao cac ham co ban
(n) i
sin(ax T b) =a'sin|axtb*tn—
2

T
cos(ax T b) (M) = g0 cos[ax ThTn }
2



Céng thirc dao ham cap cao

Pao ham cap cao
cua téng hiéu:

Pao ham cap cao
cua tich:

¢ £ (”)zf(“)i (n)

9 9

n
fg M= X kg

k~0

(cong thwre Leibnitz)




Vi du
1. Tinh dao ham cap 7 tai x = 1.

f(x) = 22x_3 _5 1
X" T x "2 3x 71
(D gy =2 (n' L1 D'
3(x *1)° 3(x~2)°
_ V4 _ I
f(7)(1):§( 1) .1 (1)

3a*1)° 3@~ 2)°




2.Tinh dao ham cap 7 tai x = 1.

F(x)= (x°~ x)e’”

,
fU) 2: -X)W) eZX
k=0
(7)
— 0 2 _ 0 2 1
o x)% e?* T+ cl(x
(7°7)
14 I 2
+ +'C37 (X )( ) e

(7 k)

- X)(1)

e

2 X

(7°1)



- 1.(x2 B x).27e2

7-6. 5 2 X

T —— 227 "¢
2

£y =28.2%

X

2

t7.(2x ~1).2°%°

0

X

(771)



Pao ham cap cao cia ham tham sb

[y =
Cho cac hamsb: ¢~ x(t) v (x) = y’(t)
Ly =y (t) X (t)
 lym)
" _ : o y'(x) o Lx’(t)Jt
y (X) y (x) = , = ,
X (t) X (t)
" (tyx (1) Ty (t)x (t (n~1)
Y(x):y()x(), y3()x() - Y X
X (t) y (x) ~ -
x (1)




Vi du

Cho y(t) = 12 + 1, x(t) = 3 — t + 2, tinh y’(t)

, oy (1) 2t
y (X))~ — >
X (t) 3t° ~1
TR
" . y’(X)t _Lgtz_lJ
y (x)~ , - t
X (t) 3t° 1

_ 2(3t° T1)~ 6t.2t

(3t° —1)°
—2 ~ 6t

(3t° ~1)°




Cach2: y{)=te+1,xt)=t3—-t+2

_y (D)x (1) Ty (t)x ()
x (1)

y ()

_2.(3t°T1) " 6t.2t _ 2 6t

(3t° ~1)° (3t° ~1)°



SU KHA VI VA VI PHAN

f kha vi tai x, néu ton tai mot hang so A sao cho

Ay Tf(x) T f(xg) T A(x T xy) To(x T x,)
hay f(x, T Ax) " f(x,) = A2 * o (2x)
Khi d6 dai lwgng: dy = df (x,) = A.2x

goi la vi phan cua f tai x,



Vi du

Cho f(x) = x? , chtrng minh f kha vi va tim df(1)
F(x)"f(1)= x° 1

T (x TI)(x "1
= (x "1)(x ~172)

=2(x 1)t (x " 1)°

~"

dle) o(x — 1)






Pao ham va vi phan

f kha vi tai x, < f c6 dao ham tai x,

df (x,) = f (x,).2x

Céach viét thong thwong: | df (x,) = f (x,).dx

Cach viét khac clia dao ham:

df (x,) _ f’(x )
d X ’




Vi du
2. Tim vi phan cua f(x) = xe*taix =0
df (0) = f (0).dx
f(x) = (x *1)e* = t'(0) = 1
=~ df(0) T 1.dx = dx
2. Tim vi phan cua f(x) = xsinx

df (x) = f (x).dx = sinx*t xcosx dx



Cac phep tinh vi phan

d(c.f) = cdf,c = const




Vi phan ham hop
Néu y = f(x) kha vi theo x (bién doc 1ap): dy = f (x)dx
Néu x = x(t) , y = f(x) kha vi, x = x(t) kha vi

=y = f(x(t)) kha vi theo t (bién déc 1ap):

y (1) = f(x(t)) =f (x).x (t)

dy =y ()dt = f (x).x (1)dt = f (x)dx

Du x |a bién déc l1ap hay ham sd, dang vi phan
cua y theo x khdong dbi.



Vi du ap dung
Cho y = f(x) = sin(x?),
1.Tinh dy theo dx
2. VoI x = x(t) = arctan(t), tinh dy theo dt tai t = 1

1. dy ~ y’(x)dx - 2X cos(xz)dx

2.y ~ sin(xz) - sin(arctanzt)

dy =y (t)dt = arctan®t cos arctan-t dt

1 2
CosS arctan t dt

— 2arctant
1+ t°



Cach khac: dung vi phan ham hop

dy :y’(x)dx:2xcos(x2)dx dx:x'(t)dt
- 2X cos(xz). arctant dt

1
dt

- 2X cos(xz)'
1+ t°

Tait=1,x= n/4
T (72'2\

= —cos| — |dt
4 L16 )



VI PHAN CAP CAO

1.Néu x |14 bién déc l1ap:  dx = Ax : 1a hang so

2

d°y =d dy =d vy dx =y dx’

Yy dx

y"dx d X

n

d

y =y Mdx"

2.Néu x = x(t): dx =xdt:la ham sb

d°y =d dy =d ydx =d(y)dx Tyd dx




Vi du

Cho y = sin(x)
1. Tinh d?y theo dx.
2.Néu x = ch(t), tinh d2y theo dt.

1. dzy - y"(x)dx2

. 2
— T sin Xdx

2.y — sin cosht

d’y =y (t)dt’

- [coshtcos cosht ~sinh’tsin

cosht }dt2



2. d%y Ty (x)dx’ Ty (x)d’x

'y (x) = cosx,y (x)= ~sinx
{dx = sinhtdt = dx° = sinh“tdt”

Ld °x = cosh(t)dt’

= d°y = “sinx.sinh’tdt’ * cos x.coshtdt”

—sin x.sinh“t T cosx.cosht dt°



Tong két.

1. Tinh dao ham cho 2 loai ham so (y = f(x), tham
s0).
2.Néu x la bién doc 1ap: tinh vi phan 1a tinh dao
ham
3. Néu x = x(t) (la ham so):
1.Vi phan cap 1 : dy = y’(x)dx, sau do khai trién
dx theo dt
2.Viphan cap 2: d2y = y"dx2 + y’d2x
cudi cling phai dwa vé dt?(chi tinh dén céap 2)




