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NoGi dung
@ Tich phan

@ Bai toan tinh dién tich — Dinh nghia tich phan

@ Dinh ly co ban cia vi tich phan

@ Nguyén ham

@ D3i bién va tich phan tiing phan — Tinh tich phan
@ Tich phan suy rong

@ Tich phan suy rong loai |

@ Tich phan suy rong loai Il

e CAc tiéu chuan hdi tu

O Ung dung cla tich phan
@ Tinh dién tich, thé tich vat thé tron xoay, d6 dai
dudng cong

Huynh Vin Kha (Khoa Toan — Théng K&é) Chuong 3: Tich phan ham mét bién Toén C1 - MS: C01009 1/50



Bai toan tim dién tich
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n=4 n=12
R, = f(x1) Ax + f(x2) Ax + - - - + f(x,) Ax
A=1mR, = lig}c [f(x1) Ax + f(x2) Ax + - -+ + f(x,) Ax]

n—w
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Thay VI |3y gid tri cha f tai cdc dAu mat x; nhu trén, ta
c6 thé chon tai diém bAt ky x' € [xi-1, xi].

A= ILH}C [ F(xF) Ax + f(xF) Ax + - - - + F(xF) Ax]

y
Ax

N i

X3 X3 X3 X; Xy
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Dinh nghia tich phan

Dinh nghia tich phan

Cho f la ham xac dinh trén [a, b], ta chia [a, b] thanh n
khodng con véi d6 rong Ax = (b — a)/n. Goi

Xo(=a) < x1 < xp < --- < X,(= b) 13 cac dau mit clia
clia cic khodng con dé. Trén mdi khodng con ta ldy

x* € [xi—1, X;]]. Thi tich phdn (xdc dinh) cia f tira tdi b
dugc dinh nghia 1a:

b n
/a f(x)dx = nILn;o; f(x")Ax

néu nd ton tai.

Né&u tich phan cta f ton tai, ta néi f kh3 tich.
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Ky hiéu dx chi néi I&n ring x 13 bién déc 1ap. Ban than
dx trong ky hiéu tich phan khong mang nghia gi ca. Cho

nén: /abf(x)dx:/abf(u)du:/abf(t)dt:...

di ) Chui y:
y=flx)
m ﬂ Néu f khéng
0|a - b-x duwong trén [a,b]
\/ thi tich phan
4 chinh 1a téng
) dién tich trén Ox

y=flx
Wfﬁ 747Jf]r| triv tong dién

tich dwoi Ox

=Y

=Y

OaWb
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Cac tinh chat cua tich phan
b
/ kdx = k(b — a) véi c |3 hing sb.

/baf(x)dx:—/abf(x)dx; /aaf(x)dX:O

Cho f, g kha tich trén [a, b], k € R khi dé:
b b b
1. / [f(x)—|—kg(x)]dx:/ f(x)dx—|—k/ g(x)dx

2. Néu ¢ € (a, b) thi f ciing kha tich trén cac khoang
[a, c] va [c, b]. Va khi dé6:

/ab f(x)dx = /ac f(x)dx—l—/cb f(x)dx
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b
3. Néu f(x) > 0,Vx € [a, b] thi / f(x)dx > 0.
Suy ra néu f(x) > g(x),Vx € [a, b] thi
b

/a f(x)dx > /abg(x)dx
/ab f(x)dx
Dinh ly

b
4. Ham |f]| kha tich va / |f(x)|dx >
a
Néu f lién tuc trén [a, b] hodc chi gidn doan (loai 1) tai
mét sb hitu han cdc diém, thi f kha tich trén [a, b]

Nhu vy cic ham so cip déu kha tich.
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Dinh ly co ban cua vi tich phan

Dinh Iy co ban cla vi tich phan 1
Cho f lién tuc trén [a, b], dat: F(x) :/ f(t)dt

(a < x < b). Thi F lién tuc trén [a, b|, kha vi trén (a, b)
va F'(x) = f(x).

Vi du: Tinh dao ham cua

1. F(x):/0 V' 1+ t2dt.

X
X4

dt
2 /r(x):/1 e
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Dinh Iy co ban cla vi tich phan 2
(Cong thac Newton - Leibnitz)
Cho f lién tuc trén [a, b], thi:

b
/ f(x)dx = F(b) — F(a)

Trong dé F 13 mdt nguyén ham bat ky cla f, nghia I3
F'(x) = f(x).

Vi du:
/4
Tl'nh/ sin x dx.
0
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Nguyén ham

o F dugc goi 13 nguyén ham cta f néu F/ = f.

o Dinh Iy cd ban cda phép tinh vi tich phan khing
dinh su tén tai nguyén ham cua cac ham lién tuc.

e Néu F 13 mét nguyén hém cta f thi khi dé6 moi
nguyén ham G cda f déu cé dang G(x) = F(x)+ C.

@ Tap cac nguyén ham cta f dugc ky hiéu la:

/ f(x)dx

o Nguyén ham con duoc goi 1a tich phdn bt dinh.
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Bang mot s6 nguyén ham

Xa+1 _
1. /x dx:a+1+C,vd|a7é—1
d
2. —X:In|x|+C
%
3./exdx:ex—|—C
4./axdx:a——|—C
Ina
5. /sinxdx:—cosx—|—C
6. /cosxdx:sinx—I—C
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d
7./ X =tanx + C

cos? x

d
8/;( = —cotx+ C

SIn~ X

0. =arcsinx + C

/ dx

V1—x2
dx

10. a2_X2—arcsm( >—|—C a>0

d
11. / X arctanx + C
14 x2

d 1
12. /—X — arctan <X> +C, a>0
a2 +x2 a
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D6i bién
Quy tic dbi bién cho tich phan bat dinh

Cho u = g(x) |3 ham kha vi, mién gi4 tri cta né 13 /, va
f lién tuc trén /. Khi dé:

[ fletg e = [ f(wa

Nho cOng thiic nay ma ngudi ta xem dx nhu la vi phéan.
Vi du: Tinh

L. /x3 cos(x* + 2) dx

2. /x5\/1—|—x2 dx
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Quy tic dbi bién cho tich phan x4c dinh
Gia st g’ 1a ham lién tuc trén [a, b] va f lién tuc trén
mién xac dinh ctia u = g(x). Khi dé:

b g(b)
/ f(g(x))g'(x)dx:/ f(u)du.
a g(a)
Vi du: Tinh
3 /2 dx
(3 — 5x)2
/In—xdx

tan X
. 7y dx
o  COS
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Gid st f lién tuc trén [—a, 3], ta cé:
1. Néu f chin (nghia I3 f(—x) = f(x)) thi
/ f(x)dx:2/ f(x)dx
—a 0
2. Néu f /é (nghia I3 f(—x) = —f(x)) thi
f(x)dx =0

—a
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Tich phan tirng phan

T cong thic dao ham mét tich, ta ¢ cdng thiic sau.

/ F(x)g' (x)dx = F(x)g(x) — / g(x)F/(x)dx

hay /udv = uv — / vdu

Vi du: Tinh
1. /(2x — 1) cos(3x) dx

2. /Inx dx

3. /ezxsin(3x) dx
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Ap dung cdng thiic Newton-Leibnitz ta dugc:

/ f(x)g'(x)dx = f(X)g(X)|§—/ g(x)f'(x)dx J

a

b b
hay / udv:uv]§—/ vdu

Vi du: Tinh

2
4. / arctanidx
0 2

1
5. / (x* 4+ 1)e ™ dx
0
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Mot s6 vi du.

1. /sin5xcoszx dx

V9 — x2
2. —2 dX
X
dx
3. — v3ix >3
x2y/x2 —9
4

/ dx

' X2\/x2 + 4
3.3

5 / XX
2

x—1

x+5
—_d
/x2+x—2 x

=
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