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Ta c6 tong Rieman: R, = f(x1)A(x) 4 fx2) A(x) + - - - + Axn) A(x).
Khi d6 ta c6 dién tich

A= lm R,= Hm [fc)A®) + ) AR) + -+ Ax) AW)]

n—-4o00 n—-o0o
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Thay vi 14y gi4 tri cta £ tai cac dau mat x; nhu trén, ta c6 thé chon
tai di€m bat ky xF € [x;_1,%]. Ta c6 dién tich

A= lim [fx])Ax) +x3)A) + - 4+ fx) Ax)]
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binh nghia tich phan

bPinh nghia

Cho 71a ham xé&c dinh trén doan [a,d], ta chia doan [a,b] thanh n
khodng con véi do rong A(x) = (b — a)/n. Goi

a=xy<x3 <xy<---<xp,=>blacac dau mat cta cac khodng
con d6. Trén mdi khodng con ta 18y x7 € [r;_1,x;]. Thi tich phan
(xac dinh) cta £ tit @ dén & dugc dinh nghia Ia:

b n
flx)dx = lim X)) Ax
| e Jim 35160
néu nd ton tai.

Néu tich phéan clia f ton tai ta néi 7 kha tich.
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Céc tinh chét cd ban cla tich phan

Ménh deé
Cho f,g kha tich trén [a,b], k € R khi do:
1. fab[f(x) + kg (x)]dx = fab flx)dx —i—kfabg(x)dx

2. Néu c € (a,b) thi f ciing khd tich trén cdc khodng |a,c] va
[c,b], va khi do:

/a ’ fooyde = / A + / ’ foyd

3. Néu f(x) > 0,Vx € [a,b] thi fab f(x)dx > 0. Suy ra néu
fix) > g(x),Vx € [a,b] thi

/a ’ foode > / ’ g0

4. Ham |1] khd tich va_[? |fix)|dx > | [ fx)dx]
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Céc tinh chét cd ban cla tich phan

Pinh Iy (Pinh 1y co ban cda vi tich phén 1)
Cho f lién tuc trén doan [a,b), ddt: F(x) = [, f(t)

)dt, (@ <x <b).
Thi F lién tuc trén |a,b), khd vi trén (a b) va F'(x) =

f(x) .

Dbinh 1y (Pinh Iy cd ban cda vi tich phan 2, Cong thic
Newton-Leibnitz)
Cho f lién tuc trén [a,b], thi:

/ ’ flode = F(b) — Fla)

Trong do F la mét nguyén ham bat ky cia f, nghia la F'(x) = fx).

Vi du )
Tinh [,* sinxdx.
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Nguyén ham

» F dugc goi la nguyén ham cta fnéu F = f.
» Dinh Iy co ban cda phép tinh vi tich phan khing dinh sy ton
tai nguyén ham cda cac ham lién tuc.

» Néu F 1a mdt nguyén ham ctia £ thi khi d6 moi nguyén ham G
clia /£ déu c6 dang G(x) = F(x) + C.
» Tap cac nguyén ham cda / dugc ky hiéu la:

/ fl)d

» Nguyén ham con dugc goi 1a tich phan bat dinh.
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Mot s6 nguyén ham

. [ xdx = aH—i—C véia # —1
dx

[ =Inlx|+C

[edx=e"+C

faxdx lna+c

[ sinxdx = —cosx + C

S/ cosxdx =sinx+C
COS2 =tanx+C

[ & — _cotx+C

s~ x
f dx

V-2

dx _ .
- T arcsin(3) +C, a >0
1. [ 1%; = arctanx +C
dx 1

12. f = zarctan(3) +C, a > 0.

a’+x?
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Phuong phéap déi bién

Quy tic déi bién cho tich phan bat dinh

Cho u = g(x) 1a ham kha vi, mién gi4 tri cia n6 la /, va flién tuc
trén /. Khi do:

/ Alg(x))g (x)dx = / flu)du

Vi du

Tinh

1. [ cos(x* + 2)dx
2. [2V1+x2dx
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Phuong phéap déi bién

Quy tic d6i bién cho tich phan xac dinh Gid st ¢’ 1a ham lién tuc
trén [a,b] va £ lién tuc trén mién xac dinh cda u = g(x). Khi d6

b g(b)
/ flg(x))g/ (x)dx = / flut)du
a g(a)

Vi du

2 dx
L fl (3—5x)?
fe lnxdx
3 fﬂ—/g etanx

COS x
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Tich phan tting phan

Tit cong thiic dao ham mot tich, ta c6 cong thic tich phan tung
phan sau:

/ x)g' (x)dx = fx)g(x) — / g)f (x)dx

/udv:uv—/vdu

hay

Vi du

Tinh

1. [(2x—1)cos(3r)dx
2. [Inxdx

3. [ e sin(3x)dr
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ap dung cong thic Newton-Leipnitz ta dugc cong thic tinh tich
phan ting phan xac dinh:

b
/ flx)g (1) = fx)g(x)|2 — / g0)f ()

b b
/ udy = uv|? — / vdu
a a

hay

Vi du
L. f02 arctan $dx
2. fo (2 + 1)e~dx
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Mot so vi du

Vi du

1. [sin®xcos®xdx

2. [V gy

X2

w

dx .
. fm,v01x>3.

3 24+
-y T
x+5

f x2+x72dx
4x® —3x42
4x274x+3dx

| e
e 3e¥4-2

x+arcsinxdx
’ f V1-x2
- Jo et sin(26)dt

© L N > oo
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Tich phan suy rong loai 1

binh nghia

1. Néu [! flx)dx ton tai véi moi £ > a thi:

+o00o l
/ fode = tim [ fode
a l=+00 Jq
trong trudng hop giéi han ton tai (hiu han).
2. Néu ftb ton tai v6i moi £ < b thi:

b b
/ fode = lim [ Ax)de

—00 {——00 t

trong trudng hop giéi han ton tai (hiu han).

Cac tich phéan suy rong | a+°° flx)dx, ffoo flx)dx dugc goi la hoi tu
néu gidi han noi trén ton tai va hitu han. Ngugc lai, ta néi nd phan
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¥y= i)

bPinh nghia
Néu céc tich phan IR 0 flr)dx, f x)dx déu hoi ty, ta dinh

nghia:
/_ ;OO o) de = /_ aoo fo)de + / " e
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Vi du
Tinh céc tich phan sau:

1 f—i-OOI

2 7 da
3. [0 xetdx
4. fO-‘rOO 2x+1dx.
5

6

7

- Jy o

oo e*
—00 1+2@"dx

A
* J—o0o x24x+1

Ménh de
7% Lax hoi tu néu p > 1 va phan ky néu p < 1.
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Tich phan suy rong loai 2

bPinh nghia
1. Néu flién tyc trén [a,b) va lim f{x) = oo thi:

x—b

/f dr = lim tf()dx

trong trudng hop giéi han ton tai.
2. Néu flién tyc trén (a,b] va lim f(x) = 4o thi:
X—a

/ flx)dx = lim f( \dx

t—at

trong truong hop gi6i han ton tai.
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3. Néu )l(irr}f(x) = +00, a < ¢ < b, va ca hai tich phan [ f{x)dx,
J? fx)dx deu hoi ty, ta dinh nghia:

/a ’ fooyde = / “fo)de + / ’ foyd

Cac tich phan suy rong noéi trén dugc goi 1a hdi tu néu gidi han ton
tai va httu han. Nguoc lai, ta néi n6é phan ky.
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Vi du

Tinh céc tich phan
5 1 .

- J5 dx;

x—2
2. [y %;
3. follnxdx.

3 dx
4 fo &1
5

. V6i gia tri nao cda p thi tich phan sau hoi tu?

1
J, e
0 X

fol Ldx hoi tu néu p < 1 va phan ky néup > 1.

—
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pd A /\? A
Cac tiéu chuan hoi tu

Ménh dé (Tiéu chudn tri tuyét doi)

1. Cho f khd tich trén moi khodng [a,x], x > a. Néu [ |fx)|dx
hoi tu thi [ Aix)dx hoi tu.

2. Cho f khd tich trén moi khodng [a,x], x > a. Néu |, ab |f(x)|dx hoi
tu thi [° fx)dx hoi tu.

Ménh dé (Tiéu chuin so sanh 1)

Cho f,g la cdc ham s6 duong théa f(x) < g(x)

1. Néu [ g( dxhoztuthz [7°° Ax)dx héi tu. Néu [7°° fx)dx
phan ky thi |, +°° x)dx phan ky.

2. Néu fa g(x)dx hpz ty thi fa f(x)dx hoi tu. Néu fab f(x)dx phdn
ky thi [ g(x)dx phan ky.
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Khdo sat su hdi tu cta cac tich phan sau:

I

+o0 sin(xy/x)
2. [; T ) dx
3. fO \/J?Jrsinzxdx

7 1
4. fO xsinxdx
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Ménh deé
Cho fva g la cdc ham s6 duong.

1. Néulim_ 29 = a € (0,+00), thi [[F fx)dx va [F g(x)dx

cung hoi tu hodc cung phan ky.
2. Néu lim 1 = ae(0,+00), thi [} fx)dx va [} glx)dx cing
hoi tu hodc cung phdn ky.

Vi du
Khdo sat su hoi tu cta cac tich phan sau:
+00 $2+4lnx+1
L ] Saaadx
2 f‘i‘oo O42c—1
I S /at2

1 1
53 (1—x)2(2+x)dx
4. [y oy
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