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Pao ham

*Dinh nghia
Cho ham sb f(x) xac dinh trong (a;b) va x, € (a; b)

Néu lim,_,, ~2%0) 31 ta thi duoc goi la dao ham

X —XO

ctia ham so f(x) tai Xgva ky hiéu f(x,)

Nghia la f(x,) = lim ~2—&0)

Page =3


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

*Dinh nghia
Néu dat Ax = x — xo; Ay = f(x, + AX) — f(x,) thi

P(x) = li f(xo + Ax) — f(xo) ’ Ay
%07 = 550 Ax T Axo0 Ax
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Pao ham

=Pao ham mot bén

Cho ham so f xac dinh trén [x,; a).

Néu lim,__+ ~X=1X0) 4an i thi dwoc goi la

X—Xp X —Xp

dao ham bén phai ciia ham so tai x, va ky hiéu
f(x5)

Pxd) = lim o0~ o)

x-Xg X — X
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Pao ham

=Pao ham mot bén

Cho ham so f xac dinh trén [x,; a).

Néu lim,_,- ~2—%0) t&n taj thi duoc goi I3

X =X

dao ham bén trai cia ham so tai x, va ky hiéu
f'(x0)

Pxg) = lim o0~ (%0)

X—)Xa X — XO
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f'(xo) ton tai & f(xp), f(xd) ton tai va f(xy) =
f'(xg)
VD1: Cho ham sé y = |x|. Tinh £ (0)
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Pao ham

*Y nghia clia dao ham

Cho ham sd y = f(x) c6 do thij (C).

M(Xo; f(X0)) € (C).

f(x,) chinh 1& hé sb gdc cua tiép tuyén cta (C)
tai diém M
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Pao ham

=Cac quy tac tinh dao ham

1.(c) =0
2.(cu) =cu’
B3(u+v)Y =u"+Vv

4. (uv) =u'v+uv

/4

’ ’
(24 uyv—uy
5.(_) B 2
Vv \ %
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Pao

=Bang dao ham cta mot s6 ham so cap
1. (c)=0

2 () = ax 00 = LR =2 () =&
3. (a*)" = a*lna; (ex)’ = eX

4. (log,x)" = s (Inx)’ =

x.lna’
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= Bang dao ham ctiia mot s6 ham sb so' cap

. , - . , —_ - . ’ — 1 . , —_ 1
5. (sinx)’ = cosx; (cosx)’ = —sinx; (tanx)’ = —O (cotx)’ = —
. p 1 r— 1 .
6. (arcsinx)’ = — (arccosx) —
1
,— . ’ _— —
(arctanx)’'= — (arccotx)’ = Sz
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Pac

*PDao ham ham hop

\VD2: Tinh dao ham ctia ham sé

1+ x
y=arccot| —

1-x
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Pao ham

*PDao ham ham nguoc

Cho ham sé y = f~'(x). Dao ham clia ham nguoc
dwoc xac dinh boi
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Pao ham

*PDao ham ham nguoc

VD3: Chohamso y =arccosx -1<x<l

(arccos X)’ = : = : = ! = !

(cosy)’ ] -sin y ] \/l—coszy ] [-x"
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Pao ham

»Dao ham clia ham phu thudc tham sb
Cho ham s phu thuéc tham sb

x=q(t),y =y(t)
Pao ham dwoc xac dinh boi
Y (t)

Y(x)=%
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=Dao ham cla ham phu thudc tham sb
VD4: Cho ham sé

. T
X=c0S"t,y= smt,tE(O,E)

’

Tinh V.
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Pao ham

=Dao ham ham an
Ham y = f(x) dwoc cho duwdi dang

F(X,y)=0

Pao ham cua hamy = f(x) dwoc xac dinh boi

F'(x)
F'(y)

y'(x) =~

Page =17


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

=Dao ham ham an

VD5: Cho y° =>—2 . Tinh )’
X+ Yy
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Vi Phan

*Pinh nghia

Ham f(x) kha vi tai x, néu

S (g + M%) = £ (xg) = f7(x;)Ax + o(Ax)

Khi do, tich f'(xO)Ax goi la vi phan cua f(x) tai xq
Ky kiéu:

df = [(x)Ax = f(x).dx
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VDG6: Tinh vi phan cua ham y = f(x) _ 2@

A )

2\/ tan x.cos’ x

dy = 2% 1. (vtanx)
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Vi P

Cac quy tac tinh vi phan

Vi phan cla tong, tich, thwong
d(u+v)=d(u)+d(v)
d(uv)=vdu+udv

d(g) _ vdu - udv(v;éo)

V V
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Vi Phan

Ap dung vi phan tinh gan dung
Cho f(x) kha vi tai xy khi do:

S (X, +Ax) = f(x,) = f,(xo)Ax +0(Ax)
B6 qua VCB bac cao ta co

/(g +A%) = £ (xy) = f (o)) Ax
Hay £y + &)= f () + f (o)A

zzzzzzz
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Vi Phan

VD7: Tinh gan dung cos610

JT JT
= =COS, =—,AX=—
, R A N I N I
x)=-sinx, f (=) = -sin—=-—, (=) = c0s— = -
/) fE)=-snr=-Tn ) =ess=2

T 7 T T T
00861 = cos(— + —) = cos— + (=) —
(3 180) 3 f(3)180

| \/§ TT

~—+——, ~ (0.484
Page = 23 2 2 180
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VD8: Dung vi phan tinh gan dung 4,001
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Pao ham va Vi phan cap cao

Pao ham cap cao

Néu f(x) c6 dao ham f(x) thi £(x) goi la dao ham céap 1

Néu f(x) c6 dao ham thi dao ham nay goi I dao ham
cap 2, ky higu f'(x)

Pao ham cla dao ham cap n-1 goi la dao ham cap n,
ky higu )
10 =[]
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Pao ham va

VD 9 : Cho y=sinx. Tinh 1, ()
VD 10: Cho y= cosx. Tl'nhy(") (x)
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Pao ham va Vi phan cap cao

Vi phan cap cao

Néu f(x) kha vi thi dy=Ff(x).dx goi la vi phan cap 1
Vi phan cda dy goi la vi phan cép 2, ky higu d’y = " (x).dx’

Tdng quéat vi phan cap n, ky hiéu dny = y(") (x).dx”
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Pao ham va vi phan cap cao

=Quy tic L’Hospital

) oo

| 0 o
Dmh 1y 1 Cho 1(x),g(x) xd, kha vi1 ta1 lan can x
= X, (co thé trir tai diém x,)

* lim f(x)=0,lim g(x)=0,g'(x,) =0

. XXy X=X,

Oléncanx=x, \

Khi d6, néu [im / ,(x’ =/ thi lim@ = 4
g (X = g(x)

Ap dung cho dang vé6 dinh
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Quy tac L’H

VD11: Tinh .
. XCOSX-—-SInXx
lim ,
x—0 xXsinx
L cosx-xsinx-cosx . —xSIn x
=hm =hm

=0 SINX+XCOSX =0 81N X + X COS X
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’ 2 —
VD12: Tinh i, ¥ 1
=l x® -4 x+3
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Pao ham va vi phan cap cao

=Quy tic L Hospital
- = 2 () w

Ap dung cho dang vé6 dinh 0 .
o'e
Dmh 1y 2 Cho 1(x),g(x) xd, kha vi1 ta1 lan can x

= X, (co thé trir tai diém x,)

« Tim ()=, lim g(x) =, g'(3,) %0

. XXy xexo

O lan can x = x, \
Khi d6, néu [im f ,(X} = /4 thi hm@ =/
g (X = g(x)
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Pao ham va vi

In x

VD13: Tinh  lim — (a > 0)

X—+00 }C

VD14: Tinh lim x°

x—0"

VD15: Tinh  fim(—— -1

=l x -1 Inx
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Pao ham va vi phan cap cao
.-

=Khai trién Taylor

Cho f(x) kha vi dén cap n+1 trong khoang
(a,b) Khi do voi xO,cE(a,b)

Ta co cong thwre Taylor

/()= f(xo)+m(x—x0)+ fn) (1-x ) 4.4 ()

[! ! n!

(v-x,)" +

3333333
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Pao ham va vi phan cap cao

=Khai trién Taylor

Pat R (x) = () (r=x,)"'(1) = o((x=x,)")
(n+1)!

goi la sai so tuyét goi
c nam gitra x va X,

Céng thire (1) dwoe goi 1a khai trién
Taylor cua ham f tai x= x,
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Pao ham va vi phan cap cao
.

=Khai trién Taylor
Khi x, = 0: (1) tr& thanh
0 f"(0) [0) . S(6x) )

X+ Xt
I! 2! n! (n+1)!

fx)= f(0)+

Opfpl

(2) duoc goi la cong thire MacLaurin
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Pao ham va vi phan cap cao
I
=Khai trién Taylor

Khi x, = 0: (1) tr& thanh

flg(!)) . + fll(o)

£ (0)
24 ...
T

f(x) = f(0) + x™ 4+ o(x™)

(2) duoc goi la cong thire MacLaurin
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Céng thire MacLaurin cia 1 s6 ham so’
cap

2 n
X X X
e =l+—+—+..+—+0o(x")
It 2! n!
x3 xS 2n-1

X
Sinx=x-—4——..+(-)"" +o(x™
315! =) (2n-1)! @)

Page = 37


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2 4 2m
COSX = [-1 47 +...+(—1)’"x—+o(x2’”)
2! 4l (2m)!
2 3 n

PPPPPPP
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Cac dinh ly gia tri trung binh

Dinh nghia cuwc tri

Cho ham f(x) xac dinh trén (a;b)

sNéu Je > 0: f(x) < f(xy), VX € (Xo —

&;Xo + €) thi f dat cwc dai dia phwong tai
X0

sNéu Je > 0: f(x) = f(xy), Vx € (Xo —
&;Xo + €) thi f dat cwc tieu dia phwong tal

PPPPPPP
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Cac dinh ly gia tri trung binh

Pinh nghia cwc tri

Cuc dai dia phwong hay cuc tiéu dia
phwong dwoc goi chung la cuwee tri dia
phwong

PPPPPPP
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Cac dinh ly gia tri trung binh

Dinh Iy Fermat

Néu ham f(x) lién tuc [a; b],dat cuc tri dia
phwong tai diem c € (a;b) va f'(c) ton tai
thi f'(c) =0
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Cac dinh ly gia tri trung binh

Dinh Iy Rolle

Néu ham f(x) lién tuc [a; b] va kha vi (a; b)
va f(b) = f(a) thi tdn tai it nhat c € (a; b)
saocho f'(c) =0

PPPPPPP
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Cac dinh ly gia tri trung binh

Pinh ly Lagrange
Néu ham f(x) lién tuc [a; b] va kha vi (a; b)
thi ton tai it nhat c € (a; b) sao cho

f(b) —f(a) = f'(c)(b — a)

PPPPPPP
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Cac dinh ly gia tri trung binh

Dinh Iy Cauchy

Néu cac ham f(x),g(x) lién tuc [a; b], kha
vi (a;b) va g'(x) # 0,Vx € (a; b) thi ton tai
it nhat c € (a; b) sao cho

f(b) —f(a)  f(c)

g(b) —g(@ ¢g'(c)

4444444
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Toi wu hoa ham mét bién

=Toi wu hoa cac ham KT phu thudc 1 bién

VD16: Dé san suat ra mdt san pham phai ton mot

khodn chi phi trung binh: & - 19Q_18()+g

San pham dwoc ban ra thj trwong voi mire gia 1a P
doéng, biét rang gia ban phu thudc vao lwgng hang
ban ra nhw sau: P=20-Q
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Toi wu hoa ham mét bién

a. Tinh gia tri can bién cua ham doanh thu MR(Q) khi
P = 12 va giai thich y nghta.

b. Tim gia ban cta sadn phdm dé loi nhuan dat ti da.
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Bai tap

Bai 1 Tinh cac gi¢i han sau

. 1—x : sinx . XCOSX—SsInx
a. lim b. Iim x C. hrr(} 3
x—1 . JTX + = X
1 —sin— x—0
2 2
d. 2xX+sm3x+sin” x

lim — . -
=0 gindx + s x —tan” x
Bai 2 Tinh dao ham cap n cta cac ham sod sau

a. ! D. =™
l1-x
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_

Bai 3 Viét khai trién Maclaurin dén s6 hang x3 cla
Sin x

a. y=e b. =3 C. y=tan(sinx)
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Bai Tap

Bai 4 Tinh vi phan cda cac ham sb sau

a)y = x~

b))y = (3Bx)”
1

c)y =

1
(x2 + 1)°

PPPPPPP
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Bai Tap

Bai 5 Cho ham sob f(x) = V1 — 2x

a) Viét khai trién Maclaurin cia ham so f(x) dén sb
hang chira x3

b) Ap dung két qua cau a) tinh gan dung /0,98
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Bai 6
a) Viét khai trién Maclaurin ciia ham sb y = arcsinx
dén so hang x3

X —arcsinx

b) Ap dung két qua cau a) tinh lim,_,

x3
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Bai 7_Tinh gan dung cos29° biét V3 = 1,7321, 7 =
3,1416
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Bai 8 Tinh gan dung arctan1,01
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Bai 9 Tinh cac gi¢i han sau

a) lim,_+(x — D&-D*

1
b) lim (x+ 3%)x

X—+00

1

c) lim xIn(e*-1)
x—-0t
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