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1. Tich phan b3t dinh
[ Jelele]

1.1. Dinh nghia va tinh chit cia Tich phan BD

Ching ta biét (3x® + sinx)’ = x? + cos x.
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1. Tich phan b3t dinh
[ Jelele]

1.1. Dinh nghia va tinh chit cia Tich phan BD

Ching ta biét (3x® + sinx)’ = x? + cos x.
Khi d6 ta néi F(x) = £x* + sinx la mdt nguyén ham cia
f(x) = x* + cos x.

Dinh nghia

Ma&t ham sb F dudc goi 13 mdt nguyén ham cla ham £ trén
khodng (a, b) néu F'(x) = f(x) véi moi x € (a, b).

Tuy nhién, £(x) c6 thé cé nhidu NH,
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1. Tich phan b3t dinh
[ Jelele]

1.1. Dinh nghia va tinh chit cia Tich phan BD

Ching ta biét (3x® + sinx)’ = x? + cos x.
Khi d6 ta néi F(x) = £x* + sinx la mdt nguyén ham cia
f(x) = x* + cos x.

Dinh nghia

Ma&t ham sb F dudc goi 13 mdt nguyén ham cla ham £ trén
khodng (a, b) néu F'(x) = f(x) véi moi x € (a, b).

Tuy nhién, f(x) cé thé c6 nhiéu NH, 1x® +sinx + C, véi bat
ky hing s6 C € R, vi

1
(§x3 +sinx + C)' = x* + cos x.
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1. Tich phan b3t dinh
[ Jelele]

1.1. Dinh nghia va tinh chit cia Tich phan BD

Ching ta biét (3x® + sinx)’ = x? + cos x.
Khi d6 ta néi F(x) = £x* + sinx la mdt nguyén ham cia
f(x) = x* + cos x.

Dinh nghia

Ma&t ham sb F dudc goi 13 mdt nguyén ham cla ham £ trén
khodng (a, b) néu F'(x) = f(x) véi moi x € (a, b).

Tuy nhién, f(x) cé thé c6 nhiéu NH, 1x® +sinx + C, véi bat
ky hing s6 C € R, vi

1
(§x3 +sinx + C)' = x* + cos x.

D6 ¢6 phai 13 tht cd cdc NH clia x2 + cos x khéng?
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Ménh dé va Dinh nghia

Néu F va G |a hai NH chia ham f trén (a, b) thi ton tai mot
hang s6 C sao cho

G(x) = F(x)+ C,x € (a, b).




Ménh dé va Dinh nghia

Néu F va G |a hai NH chia ham f trén (a, b) thi ton tai mot
hang s6 C sao cho

G(x) = F(x)+ C,x € (a, b).

Vi thé moi NH clia f ¢6 dang tong quat a F(x) + C,C € R,
va dugc goi I3 tich phan bat dinh cla f trén (a, b), ky hiéu
la [ f(x)dx.

Chiing ta c6 thé viét [ f(x)dx = F(x) + C, C € R, trong dé
F 13 mét NH nao dé cua f.

Vi du: [(x* +cosx)dx = 3x* +sinx+ C,C € R.



Bang NH cia mot s6 ham s6 so cap
a+1

X
o [x dx_a+1

+ C,véi a # —1;

1 1
, 1 . _
Vi du f—fdx—Q\/}—i-C,f—)@dX——;—i—C
ofexdx—e —I—C

faxdx—|—+C vi0 < a#1;

of;dx:lnlx\—l—C;
1

fax+b

° fsinxdx:—cosx+ C'fcosxdx:sinx+ C:

o/
o J
J

1
dx==In|ax+ b | +C; véi a#0;
a

dx = —cotx + C;

x—tanx+C i
cos sin® x

1+ 5 dx = arctanx + C;

1 X .
de = garctan ; + C véi a 7é O,



Tinh chit cia TPBD

@ [f F(x)ox] = F()

@ [dF(x)=F(x)+C;

@ [[f(x)+g(x)]dx = [ f(x)dx + [ g(x)dx;

@ [ kf(x)dx = k [ f(x)dx.

Mot s6 vidu... ) /

Cha y: co géng/biéu dién ham so dch'iil dau t/I/Ch phan duéi
dang t6 hgp tuyén tinh cla cdc ham s6 so cap co ban.



1. Tich phan b3t dinh
[ Jol

1.2. Hai phuong phép tinh tich phan

Phuong phéap ddi bién sb

Xét tich phan [ flu(x)]u'(x)dx. Gid st dit t = u(x) va gia st
tim dugc [ f(t)dt = F(t) + C. Khi dé ta ciing c6

/ Flu()] e (x)dx = Flu(x)] + C.

Vi du: tinh cac tich phan sau

In xdx 2x — 3
2 1)1y : / : / ———dx.
/( x+1)e Ix . — Ix
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1. Tich phan b3t dinh

oe
1.2. Hai phuong phép tinh tich phan

Phuong phép tich phan tirng phan

Cho u(x) va v(x) |a hai ham sb kha vi. Khi dé ta c6

/u(x)v'(x)dx = u(x)v(x)d —/u’(x)v(x)dx.

Vi du: tinh cac tich phan sau

/xexdx; /lenx
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1. Tich phan b3t dinh
[ ]

1.3. Tich phan cdc phan thic hitu ty

7 7z

Xét céc tich phan hiiu ty dang

P ?
Phuong phap: phan tich phan thic *) thanh tdng cla

Q(x)

cac phan thic don gian.

L4y vi du minh hoa
- M3u sb bac 1:

- M3u s bac hai;

- M3u s8 bic cao...
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2. Tich phan xac dinh
©00000

2.1. Dinh nghia TPXD

Bai toan dién tich
Lam thé nao dé tinh dién tich ca mét mién (hinh) bat ky
(trong lich st)?
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1 h phan bat d 2. Tich phan xac dinh
@00000

2.1. Dinh nghia TPXD

Bai toan dién tich
Lam thé nao dé tinh dién tich ca mét mién (hinh) bat ky
(trong lich st)?
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Thi tinh dién tich clia mién phing gidi han bdi y = x? | truc
Ox gilta O va a = 1.

0.8+
0.6 -
04+
02+

Chia doan [0, 1] thanh 5 phan (bing nhau) va dung céc hinh
chit nhat nhu hinh vé.
Khi d6 dién tich duoc xAp xy bdi:

(0.2)(0)2 + (0.2)(0.2)% + (0.2)(0.4) + (0.2)(0.6)% + (0.2)(0.8)?
= (0.2) [0° + (0.2)" + (0.4)* + (0.6)” + (0.8)°] = 0.24



Téng quét: cach 1Ay x3p xi dién tich s& cang chinh x4c néu
chia doan [0, a] nhé hon thanh n (dd 16n) phan (b3ng nhau)

¥y

* o —
0 =
0a o n—la g X
A n A

BT



Khi d6 dién tich ducc xap xy bdi:

S=2fO+27 (3)+2 f( )+ 4—f(m;D“)

2 2 2q2
_a aa a 22q® a(mn—1
[)?-+__+ _%
T n nnl 0 on? n n

=%m+f+m+m_W1

3(n—=1)n(2n—-1
Tu dé S,,:a—(n )n(2n ).Chon—>—|—oo ta nhan ducc

Ta néi ring phan dién tich I3 —-
n



2. Tich phan xac dinh
000000

2.1. Dinh nghia TPXD

Mb6t sb khai niém quan trong:

e M6t phan hoach doan [a, b]: P =[x, xo, - - - ,7x,,];
Ax = X — Xi—1, v6i k =1,2,--- , nva chuan cta phép
phan hoach 13 ||P|| = max Axy;

o Cic difm miu ¢, € [Xk_1,xk], v6i m&i k =1,2,--- | n;

e Téng Riemann (hay t8ng tich phan)
Sp=>"0_1 fck)-Dx;

@ Tich phan xac dinh cGia ham f trén doan [a, b] dugc dinh
nghia béi

/b f(x)dx = lim Sp, (1)

IPll—0

néu gidi han trén tdn tai, va khdng phu thudc vao céch
phan hoach doan [a, b] va cich chon cic diém mau c.
Ham f khi d6 goi 1a kha tich trén doan [a, b.
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Mot sb vi du: biéu dién céac tich phan sau duéi dang
gidi han cta tong Riemann Vi du 1

2
1
/ —2dX
1 X

n

lim ¢ — 1Axy,
IPll—0
k=1

Vi du 2

v6i P 1a mét phan hoach doan [2, 3].



Mot sb vi du: biéu dién céac tich phan sau duéi dang
gidi han cta tong Riemann Vi du 1

Vi du 2

; 3
lim c; — 1AXx,

v6i P 1a mét phan hoach doan [2, 3].

Néu ham sb f lién tuc trén [a, b], khi d6 f 13 kha tich trén
[a, b], tic |3 fab f(x)dx ton tai.




2. Tich phan xac dinh
°

Y nghia hinh hoc ciia tich phan xac dinh

Néu ham sb f kha tich trén [a, b], khi d6

/b f(x)dx =Ay — A_, (2)

trong d6 A, va A_ lan luct 13 phan dién tich gidi han béi db
thi ham s6 n3m phia trén va dusi truc hoang.

Vi du Tim gid tri cGa tich phan sau bing cich biéu din né
nhu |a dién tich mang dau cta cidc mién phu hgp

2
/ V4 — x2dx.
0
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2. Tich phan xac dinh
°

Y nghia hinh hoc ciia tich phan xac dinh

Néu ham sb f kha tich trén [a, b], khi d6

/b f(x)dx =Ay — A_, (2)

trong d6 A, va A_ lan luct 13 phan dién tich gidi han béi db
thi ham s6 n3m phia trén va dusi truc hoang.

Vi du Tim gid tri cGa tich phan sau bing cich biéu din né
nhu |a dién tich mang dau cta cidc mién phu hgp

2
/ V4 — x2dx.
0

Dap so: 7
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2. Tich phan xac dinh
®0

Tinh chét cda tich phan xac dinh (tich phan Riemann

Ching ta dat

Gia st f and g 13 hai ham s kha tich trén [a, b]. Khi dé:

(1] fab kf (x)dx = kfab f(x)dx, for any number k € R;

@ [CIf(x) +g(x)]dx = [T F(x)dx + [ g(x)dx;
© NA&u f kh3 tich trén mét doan chiia ba diém a,band c,

khi d6
/a ) = / T f(x)dx + / ).

”
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Ménh dé

Gia sti f and g 13 hai ham sb kha tich trén [a, b]. Khi dé:
@ N&u f(x) > 0 trén [a, b], thi [ f(x)dx > 0;
@ N&u f(x) > g(x) trén [a, b], thi [ f(x)dx > [ g(x)dx;
@ Néu m < f(x) < M on [a, b], thi

il — o)) < /b F(x)dx < M(b — a).

Vi du: ching to ring

™
0 S/ sin xdx < .
0



2. Tich phan xac dinh
€000

é giifa TPXD va nguyén ham

Dinh Iy v& su tén tai NH ctia ham lién tuc

Néu f lién tuc [a, b], khi d6 ham F dinh nghia béi

Fx) = / f(u)du, 3 < x < b, (3)

la lién tuc trén [a, b] va kha vi trén (a, b), véi

d N
&F(X), or, F'(x) = f(x).

DL suy ra
/f(x)dx:/ f(uydu+ C,C eR. (4)
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Vi du Tinh dao ham

/ (sinu — e*")du,
0

X 2u
d
/1 1w

3

1
/ du,x >0,
0 U+1

3

1
/ du,x >0,
X2 u-+1




Néu f lién tuc trén [a, b], va gid st F |a mét NH bAt ky cda f,
khi dé

/ F(x)dx = F(b) — F(a) == F(x)]’ (5)

Chiing minh: ham F la mét NH cla f nén né phai c6 dang (4)
Fx) = / F(u)du + C,x € [a, b].

Dac biét, thay x = a, sau d6 thay x = b vao bicu thiic trén ta
thu ducc
F(a)=C,

F(b) = /b f(u)du + C.

Hai PT trén dan dén két qua can ching minh (5).



Vi du: tinh céc tich phan sau

1
/ (X + 2x)dx,
0

/ sin(2x)dx,
0

1
/ 2x e dx.
0

Chi y: ching ta ciing c6 thé st dung pp d8i bién va TP timg
phan cho TP xéc dinh.

Vidu...



2. Tich phan xac dinh
®00

2.4. Mot sb ing dung cha TPXD

Tinh dién tich hinh phing

Yi fx)—

S=J2 (x) | dx

Vi du: tinh dién tich hinh phing gidi han bdi cac dudng
y=x%>—=2x,y = —x+2.
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S=[21V(y) - ¢ly) | dy

Vi du: tinh dién tich hinh phing gii han bdi cac dudng
y = /X, y = x — 2 va truc Ox.



Tinh d6 dai duong cong

= / VIFFOIP | o

X2

1
Vi du: tinh d6 dai dudng cong y = 773 Inx, v6i 1 < x < e.



3. Tich phan suy rong

o0

Tich phan suy rong cé can vo han

Vi du: xét dién tich mién v& han gi6i han béi dd thi ham sb
y = % truc Ox véi x > 1.

Dinh nghia

/:o f(x)dx = lim /ab f(x)dx,

/_b F(x)dx = lim_ /ab f(x)dx,

o0

/_ Z o = /_ OO o / " Fx)dx.

Néu gi6i han ton tai thi TP suy rong dudc goi 1a hdi tu, ngusc

lai goi la phan ky.
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Mot sb vi du:...

* 1
d
/_001+X2 x

|, e
————dx
o X2+4x+3



	1. Tích phân bt inh
	1.1. Ðinh nghıa và tính cht cua Tích phân BÐ
	1.2. Hai phng pháp tính tích phân
	1.3. Tích phân các phân thc hu ty

	2. Tích phân xác inh
	2.1. Ðinh nghıa TPXÐ
	Ý nghıa hình hoc cua tích phân xác inh
	Tính cht cua tích phân xác inh (tích phân Riemann
	2.3. Liên h gia TPXÐ và nguyên hàm
	2.4. Mt s ng dung cua TPXÐ

	3. Tích phân suy rng

