TICH PHAN SUY RONG



Tich phan suy rong loa1 1

(can vO han)

Cho f(x) kha tich trén [a, b], V b>a

rw f(x)dx = lim Ib f(x)dx

a b — +0 a
goi la tich phan suy rong loai 1 cua f trén [a, +o0)
Néu gi6i han ton tai hitu han ta n6i tich phan

ho1 tu, nguoc la1 ta no1 tich phan phan ky.

(G161 han trén con dugc goi 1a gia tr1 cua tpsr.



Nhan dang tpsr loai 1

Néu f(x) lién tuc trén [a, +o0) hodc chi ¢ hitu han

cac diem gian doan loai 1 trén [a, +o0) thi

| (x)dx latich phan suy rong loa1 1
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t* 5in X T dx . .
VD: | d x I_ . la tpsr loa1 1
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khong la tpsr loai 1




Vi du

Khao sat su hoi tu va tinh gia tri néu tinh phan hoi tu

+ o0
d X
-]
_|_
O1 X
.
_ X _ b _
g”(b) _I — arctan x —arctanb
1+ x° 0
/A + oo
h—> t© :J‘ d x
2



+ o0
| — j cos xdx
0

—> Phan ky

B j*wlnx
- ——dX
€ X

?(b) = | X gx

b—) + o0

b
P() = J cos xdx = sinb

0

Khong ¢6 gh khi b —+0

— Phan ky



DINH NGHIA

Ib f(x)dx = lim jbf(x)dx

— o0

a

f_:o f(x)dx = f_oo f(x)dx T I”’ f(x)dx

Luu ¥: tich phan vé trai hoi tu khi va chi khi
cac tp vé phai hdi tu.

(chi can 1 tp vé phai phan ky 1a tp vé trai
phan ky, khong can biét tp con lai)



Tinh chat cua tich phan suy rong

1.fkhatichtrén [a,b], Vb >a.Khido V a>a

It odx v I f (0 dx

a a

cung hoi tu hodc cung phan ky (cung ban chat)




Tinh chat ctia tich phan suy rong

2.fkhatichtrén[a,b], Vb>a.KhidoV a#0

roof(x)dx va rw“f(x)dx

a

cung hoi tu hodc cung phan ky (cung ban chat)




Tinh chat cua tich phan suy rong

3.1, g kha tich trén [a, b], V b > a.

*f f (x)dx Vva f g (x)dx  hd1tu
a a

+ o0
= | g g dx  hoitu

a

*fa f (x)dx ho1tu va _[ g (x)dx phanky

= | t+g dx phanky

a




Cong thirc Newton-Lelbnitz

f kha tich trén [a, b], V b >a, F la nguyén ham
cua f trén [a, +o0), kh1 do

+ o0

j f(x)dx = F (x)

a a

“F(T7) 7 F(a)

trong d6 [F (7)) = lim F (x)

X

Luu y: cac phuong phap tinh tich phan xac

dinh van str dung dugc cho tp suy rong.
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TicH PHAN HAM KHONG AM

Cho f(x) khong am va kha tich trén [a, b], V b > a.
Khi do

b ,
()= 1" f(x)dx  1a ham ting theo bién b.

a

= ¢@(b) hd1 tu khi va chi khi @(b) b1 chan trén.



TicH PHAN HAM KHONG AM

Ti1éu chuan so sanh 1:

Cho {(x), g(x) khong am va kha tich trén [a, b],
Vb>a
Néu f(x) =kg(x), YxZ& Zg4

+ o0

'f wg(x)dx ho1 tu thi f f(x)dx hoitu

a a

+ o0

\ a a

I f(x)dx phankythi | g(x)dx phanky




TicH PHAN HAM KHONG AM

Ti€éu chuan so sanh 2:

Cho {(x), g(x) khong am va kha tich trén [a, b],

Vb>a Dit k= lim
X—>+oo g(X)

c0zkzoo | foax ] gxyax Cunghoru
a a hoac phan ky

ek=0 j g(x)dx ho1 tu= roo f (x)dx ho1tuy

k=l g(x)dx phanky= | f(x)ydx phanky




Tich phan co ban

~— vl a0 Hoitu a>1

(Nghia la: o > 1 thi tp ho1 tu, oo < 1 thi tp phan ky)

Chirng minh:
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Vidu
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Khao sat su ho1 tu: |—f d x

3
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Ham duéi dau tp lién tuc trén [1, +o0), day
1a tpsr loar 1.
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Cach 2:

X 1 X 1
f(x)~ ; D—BZ—,khi y = T®
x° T 3x71T2 X X
1
Chon g(x) ™ —
X
f(x) _  x "1 1 X x? o 4
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Vidu

\ , n. _ J*‘” X 1
Khao sat su ho1 tu: | = ; d x
O x"*t3x*t2

Ham dudi dau tp lién tuc trén [0, +0), day la
tpsr loai 1.

Luuy: 1.Ham duéi dau tich phan thay doi dau.

2.Khong thé so sanh I véi [~ &
0
X
\ ) A, ,. _ [T° X 1
3.1 cing ban chat véiy = | d X

N 1y’ +3x+t2
— [ ho1 tu



- [ 1 Tiéu chuan so sanh 2
I X| cos— 1 |dx . o
dung dugc cho ham am.

1
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Vay | phan ky.
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Khai trién Maclaurin cho f theo u = 1/x trong lcan oo
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Tim tat ca cac gia tr1 cua o d€ tp sau hoi tu.

i +
I:J ex 3 d x

o
o 47 x %/x4+1

1.1(x) lién tuc trén [0, +o0), | 1a tpsr loai 1

2. Ngit bo doan [0, 1], | cing ban chat véi
T 2x T3
. 47 X i/x4 T

3.f(x) > 0 trén [1, +o0), st dung tiéu chuan so sanh.

J ~ d x
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(1) f(x)0 2 & 70
B
£+0( >1 2

[ hoitu < 1 3 IO

CZ>O 3
1 1

(2) f(x)C ;T,a<0 = [ phan ky
X3
2 1 _

(3) f(x)1 ——,% =0 = I phan ky



N I (khong thay tuong

1 | duong duoc)
, _ 1
Xet g(x)~ —
X
2 TX 2T
f(X): X .e _ X X—>+oo_)0’va
g (x) 1 e’ ) , ‘
- Khong thé KL pky
Chon < >1
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J —dx hoitu = T1ho0ity
1
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Trong khi viét bai, chi can chon a = 2,

ta két luan duoc I hoi tu.

Tuc la
X 4

o F(x) _ X
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j+°° In x (khong thay tuong

_ 12 2 duong dugc)
, 1
Xet  g(x)~ —
X
In X 0 néu2-o>0
f(x)_ y2 _ Inx

a t0 pneu’2—-—a<0

Luu y: phai chon a sao cho c6 thé két luan I hoi tu
hay phan ky.
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chon o = 3/2
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g (x) 1 X
3/2
X
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—[1 g (x)dx hoitu= j f (x)dx ho1tu
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Su hoi tu tuyét doi
(ham c6 dau tuy V)

Cho f(x) kha tich trén [a, b], V b > a, néu

+ o0
o R O N . P e PR e B

a

hoi tu tuyét doi.

+ o0

a

I

a

f

» Sy hoi tu tuyét doi 1a sy hdi tu ctia tich phan |f

» Hoi tu tuyét doi = hoi tu




Vidu

2 14 A e T o ?
Khao sat su ho1 tu: | = I xe & cosx.dx
1

- 2

f(x) = x.e ~ cosx thay doi du trén [1, +o0)

— 2

+ o0 + o0
Xét | =f1 \f(x)\dx=f1 x.e * cosx|dx




t()|< xe *  (Cécham khong am)
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= .[1 ‘f(x)‘dx ho1 tu

= | ho1 tu tuyét doi



= j+°° COS X

>
1 X

d x

Ham 14y tich phan thay d6i dau trén [1, +o)

l, = I”\f (x)|dx = [ 71008 X4
1 1 2
X
1 o0
‘f(x)‘g—z, r dx hoitu =1, hoity
X 1 x2

= | hd1 tu tuyét doi
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Ham 14y tich phan thay d6i dau trén [1, +)
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+ood
[ 2% phanky
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Dung tich phan ting phén cho | B r‘” COS X
| =

f ] 1 X
1 B X
u=-—"—"du ™~ By
) X X
Ldv — cos xdx,v ~ sin X
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const hoi tu tuyét doi = | hoi tu



TICH PHAN SUY RONG LOAI 2

Piém ky di:

Cho f(x) xéc dinh trén [a, b] \ {X,}. Néu

lim_ f(x) =
x_>x6

ta noi X, 1a diém ky di cta f trén [a, b]

b
Tich phan suy rong loai 2 la _[ f (x)dx
a

v6i f co it nhat 1 diem ky di trén [a, b]



Dinh nghia.

Cho f(x) kha tich trén [a, b — €], vo1 mo1 €0 du nho,
ky ditaib

I° ¢ (x)dx = lim_ o f(x)dx

8—)0

b L b
Néufkyditaia fa f(x)dx — I|m+ Ia+g f(x)dx

8—)0

, b
Néu gioi han hituhan: | f (x)dx hoi tu
a

Nguoc lai: phan ky.



Néu fky ditaiavab

f f(x)dx = f f(x)dx+f f (x)dx

Néu fky di tai x, € (a, b)

Pt odx =1 1 00dx* I 1 (x)dx

a a

Xo

(vé trai hdi tu < cac tp vé phai déu hoi tu)



Cong thirc Newton-Lelbnitz

Cho f(x) kha tich trén [a, b — €], vO1 mo1 € > 0 du nho,
ky di1 ta1 b, F(x) 1a nguyén ham cua {(x).

I -
. f(x)dx = F(b) ™ F(a)

VoL £ py = lim F (x)

X b

Luu ¥: cac pp doi bién s6 va tp tirg phan van
dung nhu tp xac dinh.




Vidu
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Vidu

thx fky di tai x =0
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Vidu
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TicH PHAN HAM KHONG AM

Tiéu chuan so sanh 1:

Cho f(x), g(x) khong am va kha tich trén [a, b - €],
Ve>0, ky di tai b
Néu f(x)= kg (x), Vx,a<sx<b

( b . b .
J g (x)dx hortu thi J f (x)dx hoitu
a

a

b A \ \ b
.[ f(x)dx phan ky thi ,[ g (x)dx phanky
\ a

a




TicH PHAN HAM KHONG AM

Tiéu chuan so sanh 2:

Cho f(x), g(x) nhu tiéu chuan so sanh 1

f 9
Pit k= lim ) (gi6i han tai diém ky di)
x>b g(X)
b b Cung ho1 tu
0 zk # Ia f(x)dx,.“al g (x)dx ot pim k)

P ’
k=0 g(x)dx hoéi tu = f f (x)dx hoitu

a

b N \ b N \
ek =0 I g(x)dx phanky = f f (x)dx phanky
a a




Tich phan co ban

P e T

(b ™~ x) 2 (x " a
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ky ditaib ky d; tal a
(_In5+ln(b_a)
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Su hoi tu tuyét doi
(ham c6 dau tuy V)

, b
Cho f(x) kha tich trén [a, b - €], V > 0, néu .[ ‘ f ‘
a

a

. ‘ b N Ca, . b
ho1 tu thi _[ f ho1tu. Khi do ta noi j f
a

hoi tu tuyét doi.

o Sy hoi tu tuyét doi 1a sy hoi tu ctia tich phan |f

* HO1 tu tuyét d6i = héi tu




Khao sat sy ho1 tu:
fkyditaix=0

N

sSin X X \/; (x‘O)ll2
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14 1 1
= I cung ban chat voi .[ g (x)dx ~ I 1/2
0

0(x0)
nén ho1 tu.



Vidu

.

0 W/sin xcos X

f(x) > 0, ky di tai /2 va O, tach | thanh 2 tp

Khao sat sy ho1 tu:

73 Ny
= j d x +I d x
0 - 7T /3 -
A/Sin X cos X A/Sin X cos X
g J g J
Y Y

1 l,



Xét |, fky di tai x = 0

1

1
f(x)~ ] —=, khi x
A/sin X cos X \/;
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14 . 1 A a3
= |, cung ban chat voi _[ ’ nen hot tu.
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Xeét I,: fky di tai x = /2

1 1
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Vidu
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