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Tich phan suy rong loai 1
(can vo han)
Cho f(x) kha tich trén [a, b], VY b>a

roof(x)dx — lim Ibf(x)dx

a b —> +0 a
goi la tich phan suy réng loai 1 cua f trén [a, +x)

Néu gi¢i han ton tai hiru han ta noi tich phan
hoi tu, ngwoc lai ta noi tich phan phan ky.
Gidi han trén con duoc goi la gia tri cua tpsr.
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Nhan dang tpsr loai 1

Néu f(x) lién tuc trén [a, +o) hodc chi co hiru
han cac diém gian doan loai 1 trén [a, +o0) thi

j f (x)dx latich phan suy rong loai 1

a

+00 @c + ® d X
VD: f >1h X d x j la tpsr loai 1
_2 2
0 X x° T xT1
T 00 X + o0 +
j _ d x I x d x
O sin x 0 w2+ 9y — 3

knong la tpsr loai 1
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PINH NGHIA

j_bwf(x)dx — lim be(x)dx

.[_+:f(x)dx B f_aoof(x)dx " roof(x)dx

Lwu 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, khong can biét tp con lai)
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Vi du

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

+ o0
d x
[
_I_
0 1" X
b
_J' d X _ b _
P(b) = = arctan x‘ — arctanb
1+ x° °
0
/A + oo
p—> T® :J‘ dX

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

+ o0 b
.[ cos xdx () = _[ cosxdx T sinb
0 0

Khdong cb6 gh khi b —+w

— Phan ky
T In X
=
e X
b In X In b 1
?(b) =] = ™"t = 2m?p 1)
e X 1 2
b—)+oo

—> 4+ — Phan ky
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Tinh chat cta tich phan suy réng

1.fkha tichtrén[a, b], Vb>a.Khiddé VvV a>a

I Oof(x)dx va Eoof(x)dx

a

cung hdi tu hodc cung phan ky (cung ban chat)
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Tinh chat cta tich phan suy réng

2.fkhatichtrén[a,b], Vb>a.Khidd VvV a#0

+ o0

Ioof(x)dx va J- Zf(x)dx

a a

cung hdi tu hodc cung phan ky (cung ban chat)
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inh chat cha tich phan suy réng

3.f, gkhatichtrén[a, b], V b>a.

*j f(x)dx Vva _[ g (x)dx hol tu

a

+ o0
:I fTg dx hbitu

a

*f f(x)dx héituvéj g (x)dx phanky

a

= .[ f T g dx phan ky
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Cong thirc Newton-Lelbnitz

f kha tich trén [a, b], V b > a, F la nguyén ham

cua f trén [a, +«), khi do

a

.[ f(x)dx ~ F(x)a

+ o0

“F(T*) T F(a)

trong do

F(T®)= lim F (x)

X 7> ®

Lwu y: cac phwong phap tinh tich phan xac

dinh van st dung duwoc cho tp suy rong.

ccccccccccccccccc
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J‘*w x T1 _r“’(l_ X )
dx = L— > de
x(x" T x 11 L A\x x"*tx™T1
( )
j+w 1 1 2x71 1 1
1 x 2x°*txt1 2 +1\2+3
X el
\ 2/J 4 )

] 1 «t1/2)1
2_|_X_|_1 ( )

“|Inx T —I tan 2
Lnx 2nx 2\/—arcan \/g Jl
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| + 12 tan 2
—INn X ———arlcClan
2 23

X 1 (x T1/2)

_|_

(xt1/2)1

N

+ o0

<_

=01t —=.arctan(T®) ~ (In —

— tan V3
\/g \/garc j

——arctan 2
x°txt1 \/g \/g
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T
IZ 1 1 dt
T
— tant + cos t
3 \/l tan t
7
IZ dt
7[ -
—sint
3
T
I [t : 2__I -
n| tan — - n ——
2 )" J3

3
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+ o0 _
X
I Xx.e dx
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TiCH PHAN HAM KHONG AM

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

b ,
?(b)= ) t(x)dx 1a ham ting theo bién b.

a

— o(b) hdi tu khi va chi khi o(b) bj chan trén.


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 1:

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

Néu f(X)Skg(X), \V’XZOlZa

+ o0

(] g(x)dx hoituthi | f(x)dx hoity

a a

+ o0

| f(x)dx Pphankythi | 4 (x)dx phan ky

\ a a
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TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 2:

Cho f(x), g(x) khédng &m va kha tich trén [a, b], V b > a

f
Pat k= lim
X—>+oog(x)

+ 0 €9 Cl‘mghﬁltu
0¢k¢oofa f(x)dx,fa 9 (X)dX posc phan ky

k=0 fa g(x)dx hoi tu= | f(x)dx hdity

ek=w | g(x)dx phanky = | t(x)dx phanky
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Ching minh tiéu chuan so sanh 1
f(x) < kg(x) < 0b) < key(b)

' g(x)dx héity = ?_(b) bichantrén

a

— ¢.(b) bichan trén
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Ching minh tiéu chuan so sanh 1
f(x) < kg(x) < 0b) < key(b)

J' f(x)dx phanky = ¢ (b) khong bj chan trén

a

— ?,(b) khéng bi chan trén

= | g(x)dx phanky
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Chng minh tiéu chuan so sanh 2.

. F(x)
[1m

X—)-I-OOg(X)

=K¢OOO

= f(x)_K <K_,‘v’x>a
g (x) 2
= S0 < f) < g (x), Vx> @

2 2

— Két luan nhu tiéu chuan so sanh 1
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Ching minh tiéu chuan so séanh 2.

> o

lim 0
X7 g(X) g (x)

SCONNNNNNE JCO IS

— f(X)< g(x),vx >

— Két luan nhu tiéu chuan so sanh 1

lim ) - w = lim 9(x)
x>t g (x) x> T f(x)

0

Lwu v: tiéu chuan so sanh 2 dung dwoc cho ham am
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Tich phan co ban

— v6i a~ o0 Hoitu @ o> 1

(Nghia la: o > 1 thi tp hoéi tu, o < 1 thi tp phan ky)
Chirng minh:
Inb " Ina,* =1

oby= 72X =
(b) =) — 1[1—1]04;&1
b |

X

L —1
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Nguyén tac khao sat sy hoi tu

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

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

3.Néu f c6 vai diém gian doan loai 1, hoac thay dbi
dau trén 1 doan nhd, ngat bd doan cd chira cac
diém gian doan hodac thay déi dau, trén doan con
lai lam gidng buwéc 2.

+ 0
4.Néu f(x) db] dAu xét fa f(x)ldx_

m/tailieudientucntt
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Vi du

. N _ j+” x 1
Khao sat sw hoi tu: || ~ ; d x
L x"T3x*t2

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

. 2 hoi tu nén | hoi tu
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Cach 2:

X 1 X 1
f(x) ™ —, 1T~ khi x > T
x~ T 3x T2 X X
1
Chon g (x)~ —
X
_ 3 _ 2
f(x) _ X 1 :1 _ X X X—>+oo_)1
g(x) x> *t3xt2 x° x3¥Pt3zxto

+ o0 ] + o0 to d y
|" f(x)ax cingban chétvoi ) g oodx =] =
X
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Vi du

_r"o X 1

d X

Khao sat su héi tu:

3
0 x"T3x T2

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

Lwu yv: 1. HAam dwéi dau tich phan thay doi dau.

. J+OO dX
2.Khong the so sanh [vor 7 =
X
. > Ky o T 1
3.1 cung ban chat voi J = f : d x

~ 3
= | hdi tu 1L x"+t3x 12
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Tinh chat cta tich phan suy réng

1.fkha tichtrén[a, b], Vb>a.Khiddé VvV a>a

I Oof(x)dx va Eoof(x)dx

a

cung hdi tu hodc cung phan ky (cung ban chat)
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1
[COS o 1]dx Tiéu chuan so sanh 2

dung dwoc cho ham am.

cos_lJ <0,Vx €[1,t%)
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f(x):X2£ 1 ] oo 1
g (x)

+ o0

Il f (x)dx cung ban chat vai jl g(x)dx ~

Vay | phan ky.
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J‘1

—I—oodX

X
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=2 o

X X

Khai trién Maclaurin cho f theo u = 1/x trong lan can «

1 (1 1 1 1)) 11
f(x):_L_.BJro(]JD.g
X

X X 6 x> 6 X

1 x > t®©
Ch(_)n g(X)Z_S’ f(x) —)£
X g(x) 6
: . T _ o (frdx
| cung ban chat voi Il g(x)dx ~ j — : hoi tu
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Tim tat ca cac gia tri ciia a. dé tp sau hoi tu.
+ o0
B j 2x T 3
| — d X

o
o 471 x 'Vx4+1

1.1(x) lién tuc trén [0, +x0), | |a tpsr loai 1

2.Ngat bd doan [0, 1], | cung ban chat v&i

i +
J ~ j “hong” d x

1 47 x ‘yx4+1

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

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

(2)

(3)
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1) fx)yn2——*>0
X;+a’
|h6|tuc> £+0[ > 1 C>0[>E
3 3
1 1
(2) f(x)0 ———,% <0 — | phan ky
? -
X3
2 1 _ A
(3) f(x)I ——, 2 =0 — | phan ky
5

1
3
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(khong thay twong

1 ' duwong duwoc)
1
Xet g(x)~ —
X
2 TX 2T
f(X) X .e angX X X_)JFOO—)O,VOl
g(x) 1 e
X

@ <1 | g(x)dx phan ky. Khong c6 két luan cho |
1

a>1 [ g(x)dx hoitu = 1hdity
1
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@ >1 | g(x)dx hoitu = Ihity
1

Vay chi can chon a = 2, ta két luan dwoc | hoi tu.

Twce la

Trong bai
lam chi
viét nhw
bén canh

CuubDuongThanCong.com

f(x):xz.e_x x !
1
2

= — 7 0(T k)
g(x)

X
e

X

| “dx hoitu = I haditu
. 3i 1
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| = I+O° In x (khdng thay twong

L dxX|  dwong dwoc)
i 1
Xet g(x)~ —
X

In x 0 néu2-o>0 (1)
f(x) - y?2 _ Inx
g(x) 1 x*° ,

Y t© négu2-a<0 (2

Lwu y: phdi chon a sao cho ¢ thé két luan |
gle] tu hay phan ky.
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(1) @ <. k=0

(a) & >1:j g (x)dx hoitu = J- f(x)dx hoitu
1 1

B

(b) & <. Il g (x)dx phanky

—khong co6 két luan cho |

2) *22: k=wo va Il g (x)dx hoitu

—khong co6 két luan cho |
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-

a <2 :>k=OVéj g (x)dx hoitu
1

0(>1

(1) (a)

\.

jf f(x)dx hoitu
1

chon o = 3/2

In X
Trong f ; |
bai lam (x) = x* - InX EEENN
chi viét g(x) 1 = x'7
nhw bén g ¥ha
canh

fl g (x)dx héitu:‘f f(x)dx hoitu
1
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Su héi tu tuyét doi
(ham c6 dau tuy vy)

Cho f(x) kha tich trén [a, b, v b=a,néu |

heituthi | ¢ hoitu. Khidotanoi | i

a

hoi tu tuyét doi.

» Sy hoi tu tuyét doi la sy hdi tu cla tich phan |f

* HOi tu tuyét doi = hoi tu
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Vi du

[ +® -
Khao sat sy hoi tu: || = j X.e i cos x.dX
1

— 2

f(x)~ x.e = cosx thay dbidau trén [1, +w)

- 2

+ o0 + o0
Xet | = jl ‘f(x)‘dx = jl x.e & cosx|dx

2
X

f(x) < xe
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f(x)|<xe *  (Cacham khong am)

X 3
X.e _ X X—)—I—oo_)o
1 ¥« 2
— e
2
X
+oodX N + oo )
Jl hoitu = I x.e = dx hoitu
X 1

= Ilmf(x)dx hoi tu

= | héi tu tuyét doi
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d X

= j*"o COS X

2
1 X

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

" roo\f(x)\dx = [0S Xy
1 1 2
X
‘f(X)‘S%, Imd—’; hoitu = I, hoi tu
X 1 X

= | hdi tu tuyét doi
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_ J‘+°O COS X
| — d x

1 X

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

" roo\f(x)\dx = [0S Xy
1 1 X
\f(x)\ﬁi, [ 9% bhan ky

X 1 X

= Khéng c6 két luan cho I,
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Dung tich phan tirng phan cho | - I+OO cOS X
_ X
, ! X

1 d x
u- ——du - —

2
) X X

cosxdx,v ~ sin X

+ o0

__cosXx N j’+°°sin X d X

2 2
X" | 1 X

_ J“Osin X d x
sinl T
1 x2
Y G J
Y

const  hgi tu tuyét doi = | hoi ty
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Tich phan can nhé

J*"O cosax
—dXx

1 X 1 X

_ rw sin ax
j =

a

| — d x

V&I moia >0, | va J ludn ludn hoi tu

Phuong phap khao sat:

1.Néu o > 1 : dung sw héi tu tuyét doi
(chan bd cos, sin)
2.Néu 0<a < 1: dung tp ttrng phan v&i u=1/x>
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ICH PHAN SUY RONG LOAI 2

Diém ky di:

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

lim f(x)=*

X—)

ta noi X, 1a diém ky dj cha f trén [a, b]

X

o

Tich phan suy rong loai 212 | f (x)d x

véi f c6 it nhat 1 diém ky di trén [a, b]
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Pinh nghia.

Cho f(x) kha tich trén [a, b — €], v&i moi €>0 du nho,
ky di tai b

jbf(x)dx - Iim+ jb_gf(x)dx

8—)0 a

b
Néufkyditaia jaf(x)dx: I|m j f(x)dx

8—)0

Néu gisi han htru han: | f (x)dx hoi tu

Nguac lai: phan Ky.
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Néu fky di taiavab

fbf(x)dx = "t (x)dx * Ibf(x)dx

Néu f ky di tai x, < (a, b)

Pt xydx = It (xydx + I f(x)dx

a XO

(vé trai hi tu < cac tp vé phai déu hdi tu)
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Cong thirc Newton-Lelbnitz

Cho f(x) kha tich trén [a, b — €], v&i moi € > 0 du nho,
ky di tai b, F(x) Ia nguyén ham cua f(x).

I -
f(x)dx = F(b) ™ F(a)

Vol F(b) = lim F(x)

X b

Lwu v: cac pp dbi bién sb va tp tieng phan van
dung nhw tp xac dinh.
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Vi du

2 = aresinl,
— arcsin X —
0 0
\/1_x2 2
1ln X o
——dx kyditaix=0
0 x
1
. 2
:Ilnx.d In X g Uhan Xqng_. cg
0 2
0

Vay tp trén phan ky.
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Vi du

[Hnx fky di tai x =0

0 \/x

1—J12
0 0

:2\/;.Inx
=0~ 4+/x

X
d x
X

1_
- 4
0

ccccccccccccccccc
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Vi du

—1/4
B J' d x
Y
_|_
_1/2x 2X 71
t° = 2x 1= 2tdt = 2dx
= Uz _tdt ZZFME dt
0 %1 0 21
t
2
B 1/\/;( 1 1 ) _ t 1
—I L——;‘ Jdt_m
0 t ~1 tT1 t 71

CuubDuongThanCong.com

f ky di tai x = —1/2.

112

2 1

N— ——

(
In |
\

; Che
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TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 1:

Cho f(x), g(x) khéng am va kha tich trén [a, b - €],
Vve>0, ky di tai b

Néu f(x)Skg(x), Yx,a<x <b

( b A 1 ~on
fg(x)dx hoi tu thi fbf(x)dx hoi tu

a a

b T b
.[f(x)dx phan ky thi Ig(x)dx phan ky

a
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TiCH PHAN HAM KHONG AM

Tiéu chuan so sanh 2:

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

f(x)

bat k = lim (gi&i han tai diém ky di)
¥XUp g(x)
b b Cung hoi tu
0 zk # o0 Iaf(x)dx,jag(x)dx hoac phan ky

b b
k=0 fag(x)dx hoi tu = | f(x)dx hoity

. . b B .
k= [ g(x)dx phanky = ["t(x)dx phanky

rAnR L.
7t reatrentoentt
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Tich phan co ban

b d x b d x
o =) .= ;
° (b ™ x) (x " a)
HOi tu khi va chi khi oo < 1
M v
Ky ditaib ky di tai a
~In€ TIn(b ~a)
_ (b7 ¢ d X _ - -
P(¢) Ia V1 1 1
(b~ x) P -
CuuDuongThanCong.com g 1 - | ghttps://fb.col-/taiIieudientL(ntb - a) 1 _



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Su héi tu tuyét doi
(ham c6 dau tuy vy)

, b

Cho f(x) kha tich trén [a, b - ¢], v &2 0, néu | f
] A\ b V. L u V 4 yF n b
hol tu thi f f hoi tu. Khi do ta noi j f

hoi tu tuyét doi.

» Sy hoi tu tuyét doi la sy hdi tu cla tich phan |f

* HOi tu tuyét doi = hoi tu
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Vi du

Khao sat sw hoitu: | = Jl \/;

Osin x

d x

fkyditaix=0

0Sf(X)~™ ;
sin X X \/; (x_O)ll2

Chon g (x) ~
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1

Chon g (x) ~
(X_O)1/2
f(x) _ \/;\/; x_>0+_)1
g (x) Sin X
’ 1 1 d x
= | cung ban chéat voi Jg(X)dX B J 172
0 O(X_O)

nén hoi tu.
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Vi du

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

T3 T2
= J' d x +I d x
0 - 7Z'/3 -
ASIN X COS X A/SIN X COS X
g J g J
' '

1 ,
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Xétl;:fkyditaix=0

1 1 +
f(x) ™ ,—SinXCOSXD\/;, khi x 7 0
Chon g(x):\/lf
X
f(x) . ~x oo,

g(x) A/sinxcosx

T

= |, cung ban chat voi J?’ g (x)dx Nenhoituy.
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Xet |,: f ky di tai x = n/2

1 1
f(X): = ,
/SIN X €OS X \/sinxsin[ﬂ_ x]
2
1 e
0 — khi x 7 —
2
1

Chon g (x) = ;
— X
2
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Chon g (x) ~

F(x) _ 2 .

g(Xx) A/sin xcosx

T

= |, cling ban chat voi j; g (x)dx Nnenpky
713

, hdi tu, I, phan ky = | hi tu
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Vi du

rd /4 N n —_— +OO dX
Khao sat sw hoi tu: | = j —
0
X

Tdng quat | khdng phai l1a tich phan suy rong loai 1.

o 1

R
0 1

X X

, ity < @ <71 ) T
. = | phan ky v&i moi a

l,hoitu < a >4

/
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Vi du

I+oo x5+ \/;
d X

X _
0 e 1

Khao sat sw hoi tu | =

f ky di tai x = 0, tach | thanh 2 tich phan:

2x3/2+1\/; o x3/2+1\/;
J dx+J d x

X X

1 e 1 2 e 1
\ y “ )
~ hd
|
l, 2

(do x = 0 quyét dinh)  (do x = +o0 quyét dinh)
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e 1 X
\\ > A s = 1dX Py hAt
|, cung ban chat voi —— hen nottu
0 VX
3/2 4 2

_ f(x)_ X 1 X )
lim — lim = 0(T k)
X X—)-l—oo eX _1

—> +© 1
2
X
Ldx _ A N
j — hoitunenl; hoi ty

0 X
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Y 1 dx
o x ~ 1
1 d x

i
0e " Inx

j130035x t 2
3/

\/;_1

0 e
J.-I—oo 2
4 |/ X1 cos— |dx
0 2

X

d X
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