TICH PHAN SUY RONG



Tich phan suy rong loai 1

(can vo han)
Cho f(x) khatichtrén[a,b], Vb>a
s+00 .
L f(x)dx = lim f f(x)dx
b— +oo
goi la tich phan suy rong loai 1 cua f trén [a, +x)

Néu gi&i han ton tai hiru han ta néi tich phan
hoi tu, nguwoc lai ta noi tich phan phan ky.

Gigi han trén con dwoc goi la gia tri cua tpsr.



Nhan dang tpsr loai 1

Néu f(x) lién tuc trén [a, +0) hoac chi c6 hiru
han cac diém gian doan loai 1 trén [a, +o0) thi

Eoof(x)dx la tich phan suy réng loai 1

400 Q] 00 ax _
©SmX ax I 5 la tpsr loai 1
2 X“+x+1

VD:

X

+oo X o0
£ . dX £+ X +]_
Sin X X° +2x- 3
khong la tpsr loai 1

ax



PINH NGHIA

[ fOodx = lim [f(x)ax

a— - 0

[Cfoadx = [ F(xydx + L “F (x)dx

Luwru y: tich phan vé trai hoi tu khi va chi khi
cac tp vé phai hoi tu.

(chi can 1 tp vé phai phan ky la tp vé trai phan
ky, khéng can biét tp con lai)



Vi du

Khao sat sw hdi tu va tinh gia tri néu tinh phan hoi tu

I _+OO dX
_'J”1+x2
0
b
dx
p(b) = f 5 :arctanx‘g —arctan b
g1+ x

b— +oo \7[ _foo dX
2 1+ Xx°



| = jj " cos xdx p(b) = f cos Xdx =sinb

Khong co gh khib -+
= Phan ky

+oo In X
:£ -

o(b) flnx jl" talt ln b-1

bo+o . L = Phanky




Tinh chat cua tich phan suy rong

1.fkhatichtrénla,b], Vb >a.Khido Va>a

foof(X)dX va fof(x)dx

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




Tinh chat cua tich phan suy rong

2.fkhatichtrén[a,b], Vb>a. Khido Va#0

f “FOodx va ﬁ " af (x)dx

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




Tinh chat cua tich phan suy rong

3.f, gkhatichtrén[a, b], Vb =>a.

* goof(x)dx va j:oog(x)dx hoi tu

= foo(f+g)dx hoi tu

*Eoof(x)dx hoi tu va J:wg(x)dx phan ky

= foo(f+g)dx phan ky




Cong thirc Newton-Lelbnitz

f kha tich trén [a, b], Vb > a, Fla nguyén ham
cua f trén [a, +0), khi d6

[ foadx =FOA[)” =F(+0)- F(a)

trong d6 F(+o0) = lim F(X)

X— o0

Lwu y: cac phwong phap tinh tich phan xac
dinh van st dung duoc cho tp suy rong.
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Vi du

dt
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Vi du

+00

400 _ _
I; xe *dx =-xe X




TiCH PHAN HAM KHONG AM

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

p(b) = ff(x)dx la ham tang theo bién b.

= @(b) hoi tu khi va chi khi ¢(b) bi chan trén.



TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 1:

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

% Néu f(x) <kg(x), VX =>a =a

| Eoog(x)dx hoi tu thi Eoof(x)dx hoi tu

[“f(xydx phankythi - [“g(x)dx phan ky

\




TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 2:

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

? pat k = lim m
X—>+oog(X)

. 300 300 Cung hoi tu
0 #k # o L f(x)dx, L g(x)dx hodc phan kY

k=0 Eoog(x)dx hoi tu = Eoof(x)dx hoi ty

K = o L*oog(x)dx phan ky = f’of(x)dx phan ky




Chtrng minh tiéu chuan so sanh 1
f(x) =< kg(x)  ¢(b) < kg,(b)

[“g(x)dx hoitu = gy (b) bichan tén

= @:(b) bichan trén

= Eoof(x)dx hoi tu



Chtrng minh tiéu chuan so sanh 1
f(x) =< kg(x)  ¢(b) < kg,(b)

wa(X)dX phén ky = @f (b) kh@ng bi chan trén

= @y(D)  khong bi chan trén

= Eoog(x)dx phan ky



Chtrng minh tiéu chuan so sanh 2.

lim m =K #0,00
X—>+oog(X)
= F(X) - K <E,Vx>a
g(x) 2
K 3K

= Eg(x) <f(X)< 7g(x), VX >«

= K&t luan nhwv tiéu chuan so sanh 1



Chtrng minh tiéu chuan so sanh 2.

lim m =0 = f(X)
x—+0g(X) g(x)

<L, Vx>«

= f(X) <g(X), VX > o

= Ké&t luan nhw tiéu chuan so sanh 1

F(x) 9(x) _

lim —~ =oc0o=> lim
X—>+oog(X) X— 400 f(X)

Lwu y: tiéu chuan so sanh 2 dung dwoc cho ham am




Tich phan co ban

— VO a>0 Hoitue a>1

(Nghta la: o > 1 thi tp hoi tu, o < 1 thi tp phan ky)

Chirng minh:

‘Inb- Ina,a =1

p(b) = f dif =i 1 (1 1
A [ba-1 T el

;o #1

a-1



Nguyén tac khao séat sw hoi tu

1. Kiém tra loai tpsr ( tinh lién tuc cta ham f(x) lay tp).

2.Néu ham f(x) lién tuc, cd gang so sanh v&i tp co
ban (thuwdrng dung tiéu chuan so sanh 2, bang
phép thay twong dwong VCB va VCL).

3.NEu f cé vai diém gian doan loai 1, hoac thay doi
dau trén 1 doan nho, ngat bo doan cé chira cac

di€ém gian doan hoac thay doéi dau, trén doan con
lai lam gidng buéc 2.

400
4.N&u () d6i dau xet [, F()/dx



Vi du

o x- 1
| =
j X3 +3X +2

ax

Khao sat svw hoi tu:

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

0<f(x) = 3x'1 , VX €[1, +o0)
X" +3X+2
o x 1
Cachl: f(X)< — = VX €1, +0)
X X
+oodX
[ =5 heitunenhsitu

X



Cach 2:

X-1
f(X) =— N% 12,Id11 X — +00
X" +3X+2 X X

Chon g(X)=12

X
f(X)_ X-1 . 1 . X3'X2 X— 400 .1
gx) x>+3x+2 x* X3 +3x+2

+oodX

j f(X)dX clng ban chatvo’lj g(X)dX j



Vi du

400 X-l

| = ax
I; X2 +3X +2

Khao sat svw hoi tu:

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

Lwu yv: 1. Ham dw&i dau tich phan thay déi dau.

+oodX
2.Khong thé so sanh | voi )
g £ X2
. ] . yo X -1
3.1 cung ban chéat voi J zj . ax
= | hdi tu X" +3X+2



Tinh chat cua tich phan suy rong

1.fkhatichtrénla,b], Vb >a.Khido Va>a

foof(X)dX va fof(x)dx

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




_I COS__ 110X iy chuan so sanh 2
dung dwoc cho ham am.
X cosl-l <0, VX €[1, +x0)
X
f(X) =x cos *- 1| ~x| - 12 _ 1
X 2X 2X
Chon g(x) =~
X
f(X) _ COSl 1 X— 4o 1
g(x) X 2




COSl- 1

X

X)) _,o
g(x)

X— +00

1
2
400 . . B - +00 1o dX
j f(X)dX cung ban chat véi j g (x)dx :I ux

X

Vay | phan ky.



— - SIH ax

=1

Khai trién Maclaurin cho f theo u = 1/x trong 1an can o

I RN )
x (x 6x3 (x})) 6x°
Chon g(x) 13 F(X) _xos 1
X (X) 6
o0 0)'¢ N
| cung ban chat vc’)’ij g(x)dx :j — hoitu
X



Tim tat c& cac gia tri ctia o dé tp sau hdi tu.

I :+oji 2X +3 I

0 (4+X0‘)%/X4 +1

1.1(x) lien tuc trén [0, +o0), I la tpsr loai 1

2.Ngat bd doan [0, 1], / cung ban chéat voi

; :7 2X +3 dx

1 (4+Xa)%/X4 +1

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



(1)

(2)

(3)



1
|hoitue —+a>1

3

@ f(x) ~li <0
X3

(3) f(x) ,\%i a =0

X3

2
S o>

3

= | phan ky

= | phan ky



(khong thay twvong

_ - X
- X“.e “dx duvong duorc)
1
f(x) x‘e* x* v
) _ = —Z50,Va
gx) 1 e
XO{

400
o <1 j g (x)dx phan ky. Khéng c6 két luan cho |

a>1 [Tgadx  hoit = 1hoity



a>1 (TgOdx hoitu =1hoity

Vay chi can chon o = 2, ta két luan duoc | hoi tu.

Twrc la
2 _-X 4
1) _x“e ™ _X" | o=k
Trong bai g(x) 1 e”
lam chi X°
Viét nhuw
A +o0 |
bén canh j —-dXx hoitu = 1 hoity
X



B +<>01I1_de (khéng thay twong
_I X2 duvong duorc)

Xét g(x) :105
X

In x 0 néu2-a>0 (1)
f(X) _ x> _Inx

gx) 1 x=¢ |
X +o NBuU2-a<0 (2

Lwu y: phai chon a sao cho c6 thé két luan |
hoi tu hay phan ky.



(1) a<2: k=0

(@) o >1: foog(x)dxhcf)i tu = foof(x)dx hoi tu

(b) or <1: foog(x)dx phan ky

=khoéng co két luan cho |

(2) a=2: k=wo vi foog(x)dx hoi tu

=khoéng c6 két luan cho |



. 400
a<? :k:Ovéj g(x)dx hoi tu
(1) (a); o1
F00
“ = j f(x)dx hoitu
chon a = 3/2
Tron In X
J 2
bai lam m — X :—IDX XDt 0
- 1 1/2
chi viét gx) L x
nhw bén X3/2
canh
00 300
j g(x)dx hoitu= I f(x)dx hoitu




Sw hoi tu tuyét doi
(ham c6 dau tuy y)

00

Cho f(x) kha tich trén [a, b], Vb =>a,néu [
] . 400 N ] ; . 400
hoi tu thi L f hoitu. Khi dé ta noi L f

hoi tu tuyét doi.

» Su hoi tu tuyét déi 1a sw hdi tu cta tich phan |fl

e HOI tu tuyét dbi = hoi tu




Vi du

Khao sat sy hdi tu: || = foox.e'xz COS X.0X

f(x) =x.e™" cosX thay ddi dau trén [1, +oo)

xet = foodx=["

- X2
x.e ” cosx|dx

Fx) <xe



xe X X2 e
— > 0
1 x2
72 e
X
+oodX . 400 2
j — hoitu =>j xe X dx hoitu

X
= foof (x)dx hoitu

= | hoi tu tuyét doi



Ham lay tich phan thay déi dau trén [1, +o0)

300 F+00/COS X
[, = f(x)dx = ax
=[x ="
1 +oodX N .

= [ héi tu tuyét doi



| — j+oo COS X

= ax
X

Ham lay tich phan thay déi dau trén [1, +o0)

COS X
X

I, = foof(x)dx = foo dx

f(x) = jmdx ohan ky
X X

= Khong c6 két luan cho I,



Dung tich phan tirng phan cho | |

-

| =

1

u=—= du =-

X

COS X

X2

=sinl
H_/
const

ax

X2

dv =cosxdx,v =sinX

+00

+00SIiN XAX
+ 2
1 X
+00 SIN XX
+ 2
X

= /

hoi tu tuyét doéi = I hoi tu

j+® COS X

ax
X



Tich phan can nhé

0 COSax 0 SIN ax
/ :f - dx J :f - ax
X X

V&I mol o >0, | vaJludn ludn hoi tu

Phuong phap khao sat:
1.Néu o > 1 : dung sw hoi tu tuyét doi

(chéan bo cos, sin)
2.Néu O<a < 1: dung tp tirng phan véi u=1/x¢



	TÍCH PHÂN SUY RỘNG
	Tích phân suy rộng loại 1
	Nhận dạng tpsr loại 1
	ĐỊNH NGHĨA
	Ví dụ
	Slide 6
	Tính chất của tích phân suy rộng
	Slide 8
	Slide 9
	Công thức Newton-Leibnitz
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	TÍCH PHÂN HÀM KHÔNG ÂM
	Slide 16
	Slide 17
	Chứng minh tiêu chuẩn so sánh 1
	Slide 19
	Chứng minh tiêu chuẩn so sánh 2.
	Slide 21
	Tích phân cơ bản
	Nguyên tắc khảo sát sự hội tụ
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Sự hội tụ tuyệt đối (hàm có dấu tùy ý)
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Tích phân cần nhớ

