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bPinh nghia
Cho 7 (a,b) — R va xy € (a,b), néu giéi han }llim w ton

—0
tai, ta noi /7 kha vi tai xy, va gia tri cGa gi6i han ndy dugc goi 1a dao
ham cda f tai xo. Ky hiéu 7 (x).

> (x) = hlir{)1+ w dugc goi 1a dao ham phai cta f tai
X0.-

flaco+h) —fx
h

> (x) = hlirgli ) dugc goi 1a dao ham trai cia f tai

X0.
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» Néu £ c6 dao ham tai moi xy € (a,b) thi 7 12 mot ham s6
» Néu ham s6 nay c6 dao ham tai xo € (a,b) thi ta néi £ c6 dao
ham cip hai tai xo. Ky hidu: 7/ (xg) = (/) (xo)-
» Néu £ ¢6 dao ham cip n 1a A thi dao ham cap n + 1 dugc
dinh nghia 1a: A7+ (x) = (AY)'(x).
» Céc dao ham cda y = f(x) con dugc ky hiéu:
o) = L) = Y pig = g - 2X

Ménh de
Néu f c6 dao ham tai x thi f lién tuc tai x.
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Tinh chat
Néu f,g c6 dao ham tai x € (a,b) thi:

L (f+9)x) =1x) +¢'(x)

2. (af) (x) = of (x), v0i @ € R.
3. (f9)'(x) = F(x)g(x) + flx)g’ (x).
4 () = Lt T

5. (gof)(x) =g'(fx))f (x)
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Pao ham cac ham so cap

fix) | Fx) fx) ! (x)
er er Inx }C
a* a‘lna log, x ]ﬁ
x° ax® 1
sinx | cosx tanx L~ =1+tan’x
cosx | —sinx | cotx = = —(1+ cot?x)
- I SIN~ X -1
arcsinx i arccos x i
T
arctanx e
Vi du
Tinh 7 (x):
L fx) = 35

2. f{x) = arctan(l)
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Néu £ kha vi tai x, thi ta c6

CRUE ==
Dyt e(s —x) = 10 _ p(x). Khi do

va e(s —x) — 0 khis — x.
Gia tri s —x dugc goi 1a s6 gia cda x, ky hiéu Ax, va f(s) — f(x) goi
1a 50 gia cia y = f(x), ky hiéu Ay, khi Ax dd nho, ta c6

Ay ~ f(x).Ax

Ay dugc goi 1a vi phan ctia ham y = f(x) tai x, ky hiéu dy (hay df).
Ta c6 ddng thic xac dinh vi phan clia y = f(x) tai diém x,

dy = 1 (x)dx.
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Vi du

1. Tim df, biét f(x) = eV™.
2. Cho f(x) = cos(x + sinx). Tinh df(0).

bPinh nghia
Vi phan cap 2 cdia ham f1a: d?f = £’ (x)dx®. Tuong ty, vi phan cip
n clia £ 1a: d*f = 7 (x)dx"

Vi du

1. Tim d?y, biét y = arcsinx.
2. Cho y = v2x + 1. Tinh d"y va d"y(0).
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Tinh gan ding (xap xi tuyén tinh)

Khi / kha vi tai x thi:
fxxo + Ax) — flxg) = ' (x9) Ax + Axe(Ax)
Cho nén ta c6 thé xap xi:
fxo + Ax) = f(xg) + 1 (x0) Ax

Vé phéi dugc goi 1a xap xi tuyén tinh cda £ tai xp. Ky hiéu
L = ftxg) + 7 (x0) (x — x0).
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Vi du
Tinh gan daGng sin 46°.
Giai: dat f{x) = sinx, f(x) = cosx, xg = 45° = J, va

Ax:lozl%o- Ta co

f(xo + A)C) ~ f(xo) + l”(xo)AX‘

~ ld(xo)AX + f(xo)
T
~ COS Z@ + sin Z
~ (0.7071.0.0175 + 0.7071
~ (0.7194
Vi du
Dung vi phan tinh x4p xi cac gia tri sau:
1. /28
2. tan 44°

arctan 0.97
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Quy tic L’hospital

binh ly
Cho fva g la hai ham khd vi va g'(x) # 0 trén mot khodng md
chiia a. Néu
1. lim f{x) = lim g(x) = 0, hodc
X—a X—a
2. lim f(x) = lim g(x) = +oo.
X—a X—a

T (o
Khi do )1(1211 9 = )

Vi du

Inx
1. 11rr{ ]

2. lim ¢.
x——+oo X

sinx
—Ccosx”’

3. lim j

X—T
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Dinh Iy gia tri trung binh

bPinh nghia

Ta noi f dat cuc dai dia phuong tai ¢ néu f(c) > f(x) v6i moi x ndm
trong lan can cta c, f cyc tiéu dia phuong tai ¢ néu f(c) < A(x) véi
moi x nam trong 1an cin cta c.

DPinh 1y (Fermat)

Néu f dat cuc tri tai c, va néu f(c) ton tai thi f(c) = 0.

binh 1y (Rolle)
Cho [ la ham s6 lién tuc trén [a,b), khd vi trén (a,b). Khi dé néu
fla) = f() thi sé co c € [a,b] sao cho: f(c) = 0.
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Ta c6 dinh ly gia tri trung binh

Pinh ly (Lagrange)
Cho fla ham s6 lién tuc trén doan |a,b], khd vi trén khodng
(a,b). Khi do c6 c € (a,b) sao cho: f(c) = f(bg fa).

P(c, f(c))
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Pon diéu va cuc tri

Ménh de
1. Néu f > 0 trén doan [a,b] thi f ting trén doan |a,b).

2. Néu f < 0 trén doan |a,b] thi f gidm trén doan |a,b).
3. Néu I =0 trén doan [a,b] thi f la hdng s6 trén doan |a,b).

Ménh deé

Néu f(c) =0, fa co:

1. Néu f doi dau tir duong sang ém tai c thi f dat cuc dai (dia
phuong) tai c.

2. Néu f doi dau tur ém sang duong tai c thi f dat cuc tiéu (dia
phuong) tai c.

3. Néu f khong doi déu tai c thi f khdong dat cuc tri tai c.
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Ngoai ra ta ¢ thé xét cyc tri bang dao ham cip 2.
Ménh deé

1. Néu £ (c) =0 va £’ (c) > 0 thi f dat cuc tiéu tai c.
2. Néu f(c) =0wva I’ (c) < 0 thi f dat cuc dai tai c.

Vi du

Tim khoang don diéu va cuc tri cda ham s6

fx) = 3¢t — 48 — 122 + 5
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Bai toan tim gia tri l16n nhat (GTLN), nhé nhat (GTNN)

ctia ham s6 trén doan [a, ]

Budc 1: Tim cyc tri dia phuong trong khoang |a, b].

Budc 2: Tinh céc gia tri bién f(a) va f(b).

Budc 3: So sanh cac gia tri tinh dugc trong budc 1 va budc 2 dé
tim GTLN, va GTNN.

Vi du

Tim GTLN va GINN ctia f{x) = x° — 3x% — 6x trén [-2, 4].
Bai tdp: Tim gi4 tri I6n nhat, nhé nhat cta cic ham s6 sau:
1. y = x + cosx trong doan [—1,1];

2. y=¢e"— e trong doan [—2,4];

3. y = Inx — x? trong doan [e, €];

4. y = Vx> + 1 — 2x trong doan [0, 1].
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Khai trién Taylor

Cho 7: (a,b) — R la ham s6 c6 dao ham dén cép n trén (a,bd), ta
co:

) = Fleg) + 80 (e oy + f”g(’)

|
n)
ok 4 f n(!xo) (x —x0)" + Rp(x)

n k)
=3 ) e Ry
k=0 ’

(x —x0)%+

—

Trong dé R, (x) 12 phin du trong khai trién trén.
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Vi du
Tinh gin ding sin 46° bing cong thic Taylor véi n = 3.

Xét flx) = sinx, £ (x) = cosx, ' (x) = —sinx, " (x) = — cosx. Ddt
X =46° x) =7, x—x0=1°= 1g5. Taco

f(x):f(X0>+x_'x0f7(x0) (¥ — xo) fﬂ( o) + (r — X()) f”’( 0)

7r (7r/180) " (7r/180) ™

™
Sln2+@ 54 5 sm4—TcosZ

2 3
~ 0.7071 + 0.0175.0.7071 — 2017 0.0175

0.7071 — .0.7071
~ (.7193

2 6
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. R .
Khai trién Mac Laurin

Khai trién Taylor véi xy = 0 goi 1a khai trién Mac Laurin

n k)
o) =>" f kfo))/f + Ry (x)

k=0

Vi du

1. Viét khai trién Taylor t6i cap 3 clia f(x) = /3x — 2, tai xg = 2.
2. Viét khai trién Mac Laurin t6i cap 3 cda: Ax) = arcsinx

3. Viét khai trién Mac Laurin t6i cip 4 ctia: fx) = e

Cha y: Khai trién Taylor tai x = x 1a khai trién theo liy thita cda
X — Xp.
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