TICH PHAN XAC BINH



Bal toan dién tich

y =f(x)




Chia S thanh nhiéu dién tich con

A




X&p xi cac dién tich con bang dién tich cac
hinh chir nhat con

A

— |/




Chia S cang nho




Tong dién tich xap xi cang gan S

A




PINH NGHIA

Phan hoach P cla [a, b] la tap hop cac diém chia
cua [a, b]thda ména=x,<x,<..<x, =D

d = max{(x,, — x)/ i = 0,..,n-1}: dwong kinh phan

hoach

Xét ham s6 f(x) xac dinh trén [a, b], P 1a 1 phan

hoach cua [a, b].

Trén [x, x,,] chon & tuyy, dat

Tong tich phan

n-1
S(P,f) =21(5)(X;, - X;)| tng voi phan
i=0 hoach P




S(P.F) =X ()X, - X,)

f kha tich < ton tai
gi¢i han hiru han cua
S(P, f) khid— 0
(khong phu thuoc P)

f(€)

._______7f<f/”//

limS(P,f)

d—0

b
= ff (X)dx




Vi du vé tong tich phan

Cho f(x) = x trén [0,1], phan hoach déu [0,1] thanh n
doan bang nhau b@i cac diém 0 = x, <x,< ...<x_ = 1.

Tim téng tich phan néu: g = x







n-1i 1

S(P,f) :Z'f(gi)(xi+1 - X;) :Z_X_

=1 I
1 n-1_ 1
:n2i§l :?[O+1+---+(”' 1)]
n- Dn 1
:( 2n2) d:)OE
1

1
= fxdx ==
0



Piéu kién dé f kha tich trén [a, b]

Ham f lién tuc trén [a, b] ngoai trtr 1 s6 hiru han cac
di€ém gian doan loai 1 thi kha tich trén [a,b].

b
( Khi dé JT(x)dx la tich phan xac dinh.)

2

Vi du: flix dx 1a tpxd vi x = 0 la diém gd loai 1.
-1

2
J’xlnxdx la tpxd vi x = 0 la diém gd loai 1.
0

2

[lnxdx  khong la tpxd vi x = 0 la diém gd loai 2.
0




Tinh chat ham kha tich

1. f kha tich trén
2. f kha tich trén

3. f kha tich trén

x m(b-a)sﬁ’

a, b] thi f bi chan trén [a,b]

a,b,

a,b

b

thi | f| kha tich trén [a,b]

, m va M lan lvot la gtnn va

gtin cua f trén [a,b], khi d6

(xX)dx <M(b - a)
b b

*f(x) =g(x) = ff(x)dx > fg(x)dx




Tinh chat ham kha tich

b b

4, fcf(x)dx =C Jf(x)dx,

b b

b
J[f (X)+g(xX)]dx = ﬁ‘ (X)dx + fg(x)dx

a

a a b
5. aﬁ'(x)dx =0 6. bJT(X)dX :-ajf(x)dx

C b

b
7. Jf(x)dx = ff(x)dx+ Jf(x)dx

a



Tinh chat ham kha tich

b
8. [dx =b- a
i b b+T
10. f(x) tuan hoan v&i chu ky T: Jf(x)dx = ff(x)dx
a+l

11. flé trén [-a, a]: ff(X)dX =0

f chan trén [-a, a ff(x)dx =2 Jf(X)dX
-a 0



DPinh ly gia tri trung binh

f lién tuc trén [a,b], khi do tén tai ¢ €[a,b] sao cho
b

f(c)b- a) = ff (X)dx

a

X— +00

X
Ap dung: tinh gi¢i han lim fet ax
0

ham €' lién tuc trén [0, ], theo dinh Iy, ton tai
ce [0,x] sao cho

X
fetzdx =(x - O)eCz >X — +o©
0

X— +00




Plnh ly co ban cua phép tinh vi tich phan

* Néu f kha tich trén [a,b] thi ham sb6
X

F(x) = JT (t)dt lién tuc trén [a,b]

a
* Néu f lién tuc trén [a,b] thi F kha vi trén [a,b] va

F'(x) =f(x), Vx €(a,b) bao ham theo cén trén
Y (X)
Hé qua: F(X) = J‘ f(t)dt fliéntuc, ¢ vay kha vi
@(X)

F'(x) =t @@ (X)) '(X) - T(@(X)@'(X)




Vi du

X% +1

1/ Tinh dao ham cia  f(X) = f In(1+t*)dt
X2

f'(x) =2x.In(1+ (x* +1)) - 2x.In(1 + x*)

2/ Tim cuwc tri cua f(x) trong (0, 1)

fFO) = [ -1y

2
Ol‘ +t+1

d6i dau khi di qua x = 1/2 €(0, 1)



X
2X fetzdt
3/ Tinh gi¢i han  lim —2%

X— 40 eX

Theo vd phan dinh ly gia tri trung binh
X

2
lim [e'dx =+

X— 400

Vay gh trén co dang Vb O/O ap dung gtac L'H

2 X fe dt 2X fe dt

lim —— = lim ~ —
X— +00 eX X— 400 ( exz )




( )

X X
DX fe’-‘2dt 3% fet dt
lim —°— =lim >
X— 400 eX X— 400 (exz )

X 2 2
2 fet dt + 2xe”*

= lim 2

X— 400 2xex

= lim

X— +00






Cong thirc Newton-Leibnitz

flién tuc trén [a, b],F la nguyén ham cua f trén [a, b]

b

[Fe0ax =F(x), =F(b)- F(a)




Phuong phap doi bién sb

* Néu f lién tuc trén [a, b]
e X = u(t) thoa u(t) va u’(t) lién tuc trén [a, P]
*u(a) =a, u(P)=Db

b p
ﬁ‘ (X)dx = ff (u®))u'(t)dt




PP tich phan tirng phan

Néu u(x), v(x) cung cac dao ham lién tuc trén [a, b]

b
fu(x)dv(x) =u(x).v(x)

b
g - J"v(x)du (X)




Vi du

4

=1n(x +\/X2 +9)

}dx
3JX2+9

3

3

=1n9- In(3+3+/2) =In

1++/2



Vi du

4

ax
| = Jx =
f1+\/_
2 2
| = (2tat :2J{1- L gt
O1+t ; 1+t

=2[t- In(1+1)|; =2(2- In3)



Mot tich phan can nhé

/2 /2
Iy = [sin" xdx = [ cos” xdx
0 0
u =sin"" ' x
dv =sin xdx
/2
. -1, [7/? . n-2 2
[, =- cosX.sin X\, +(n-1) fsm X.cos” xdx
/2 0

=(n- 1) fsin”'zx(l- sin” x)dx
0



/2
I, =(n-1) f(sin”'zx- sin” x)dXx
0

=(n - 1)(In-z ) In)

= 1, = Ih- )
L  (2n-Dix
an = 2mn 2
I _2mn
T 2n
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