7.7.1 Tich phan suy rong loai mot

Tich phan suy réng loai mét

vy = f(x) kha tich trén doan | a.b], véi moi b > a
Tich phan F f(x)dx = lim [ f(x)dx

duoc goi la tich phan suy réng loai mét.

Cac tich phan sau ciing la tich phan suy réng loai mét

[ f@)ev = lim ] f(x)d

[ £ = ] oo+ T fara
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7.7.1 Tich phan suy rong loai mot
+oo ) &
[ f(x)dx = lim [ £ (x)dx
Néu gi¢&i han tén tai va hiru han thi tich phan goi la hdi tu.

Nguoc lai, néu gidi han khéng tén tai hodc bang vé
cung, thi tich phan goi la phan ky.

Hai van dé déi voi tich phan suy réng

1) Tinh tich phan suy réng (thuwdng rat phire tap)

2) Khao sat suw hoi tu.

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7.7.1 Tich phdn suy rong loai mot

Tinh tich phan suy réng (céng thirc Newton — Leibnitz)

Gia str F(x) la nguyén ham cua f(x) trén [r:;r,+::-:_]

T f(x)dx = lim | £ (x)dkx = lim (F ()~ Fi@)

Tich phan tén tai khi va chi khi t&n tai lim F(b):= F ()

b—»+ac
X

j f(x)dx=F(x)| =F(+0)-F(a)
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7.7.2 Tich phdn suy rong loai hai - Dinh nghia

Gia str ham f(x) lién tuc trong khoang [a. b) va lim f(x) =< . Khi doé [cf(x)dx: co
nghia vé1 moi ¢ < b. Néu ton tai g101 han: 131_ [: f(x)dx thi ta dinh nghia tich

phan suy rong [ f(x)dr=lim [ f(x)dx

Néu ham f(x) lién tuc trong khoang (a. b] nhung lim f(x) =, thita dinh nghia

tich phan suy rong |.: f(xX)dx = lijla'i E f(x)dx mién la g101 han vé phai ton tai.

Néu f(x) lién tuc trén [a. ¢) U (c. b]. nhung lim f(x) == . ta dinh nghia:
‘[: f(x)dx = [: f(x)dx -I—Jf F(x)dx
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7.7.2 Tich phan suy rong loai hai - vi du

Vi du 1
a)
0 0
ax . i v . 0O =z
[ = = 1u111Dr = = ].11}][:'31‘251111' ==
:1 1_1:_._ o——1+ -::. 1_1:_._ o——]+ o 2
b)
1 c
aax C i
[ = lim = lim arcsinx| = —
- : '|" -- .1
0 1_ x c—}l 1 Il' c—}—1+l} 2

T

1[1 1— x° l.-\,."{i [\3{7
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7.7.2 Tich phan suy rong loai hai - vi du

Vi du 2. Xeét sw ho1 tu cua [b P m)a a<ba=0
Giai:
CoO: lim ! =
x—5—0 (b _ x)“
, i .. — oo+l
Véia=1ltaco [ ® i {— (6-x) C]— lim (6—c)= —(6—a)~]
e (b_x)‘x =30 —a+1 la =00 oy — 1
0if <1
Nhung: c->b-0= (b-¢)™ [
ung: c->b-0=(b-c) _>l+aczfaf:=-1
L (b—a)™
Vay [ e ya
* ]\+c>c if a=>1
Véio=1, ta co: [bi: lim [ E_ fim —[In(b—¢)— In(b — a)] = +o0
i ’ -a( _1} c—=b—0da (b—t) =50
Tom lai:
1 - 6i tunéu o < 1 va phan k¥ néu o =
D(b v E h 1 va phan 1
vl —x
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Vidu Tinhtichphan 1= [e™dx

+an —2x

I = Je_z‘rdx = —

1

Vidu Tinhtichphan 1= [ -2
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Vidu Tinhtich phan 1= j d
VX7 —=5x+6

1 3 1 1 |
¥ =5x+6 (x=2)(x-3) Cx—=3 x-2

+0 1 1 o +a0
= ?[Ex—3 ) x—Q}i( ~inlx=3], ~nlx=2],

= (400) —(4+<0) Dang vo dinh.?

Khéng duoc phép dung: hm (f +g)= hm f+ lim g

X+

khi chwa dam bao hai gioi han vé phal chac chan tén tai.

I=In

x_

=3[ 11m lnx_3 —In 4-3 =lnl—11’1l =1In2
2 4 S x—2 4 2
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i dx

Vidu Tinh I =
'[ x'\/l-l-x5 +x

2. .2 1
béibién: 1 =— :}d{:—Lﬁcfx
I = J X X
\/++1 e\, . x—>1l=>r->1
61 can:

XxX—=>4+o=>r1r—0
! dt

I=—Jq dt =J
NE AL G (1+1/2) +3/4

1

= In|(1+1/2)+ (1 +1/2) +3/4

0
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Vidu Tinh ]:IJe‘z‘Tcosxaﬁc
0

Pat w=e* " =du=-2e""dx dv=cosxdc=v=sinx

40
+ )

_n . 0L .
I=e""sinx +2je“xsmxdx
0

0

X—+aC

+cC
Taco lim (e_z‘Y sin x) =0nén /=2 J e " sin xdx
0

H=e > =du=-2e"dx dv=sinxdc=v=-cosx

+

I = —2(6—2”r Cosx) i —4?(—32”r cosxdx =2-41 =] :%
0

0
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arctan x

Vidu Tinh I= j i

0 (1+x7 )

Péi bién: t=arctanx — jf =

-

1+x

;{' M . jz.
Péican: x 5 0=r—>0 x—>+oo:>r—>5

a 1
x=tanfi=l+x" = n
COS™ [
arctan Y arctan X dx 7.2
j X —j = jrcosrdr _7

t

0( )3;2 1+x° 1"‘3" 2
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Két qua (dwoc st dung dé khao sat sy hoi tu)

= 1 . | héitu, néua>l
~ox*  |phdnky, néua<l
Néu «a > 1, thi 7 hoi .
o Néu « <1, thi 7 phan ky.
I=| : dx P d

> x“In”x  N&u a=1,4>1, thi ] hoi .

Néu a =1,4 <1, thi I PK.
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Tich phan ham khéng am

Tiéu chuén so sanh 1.

(Vx=a) f(x)=0,g(x) 20 va kha tich trén [a,+x)
f(x)< g(x) &lan can cla +w. Khi do:

1)Néu [ geode hoity, thi [ f(x)dx hoitu

2) Néu j' F(x)dx  phan ky, thi j'g(x)dx ohan ky.

Pé khsat sy hoi tu clg = If(x)aﬁc , thwong dem so

sanhw
VO J'_ da biét két qua.
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Chu y (trong tiéu chuan 1):
1) f(x) va g(x) la hai ham khéng am.

2) Chicanténtai o= a(\c/x ela, +oo))f(x) < g(x)

3) Can dwdi cua tich phan j_ la sé dwong (a>0.)

ax

2x% +sin” 3x

Vidu Khaosatsyhdity I= j

Tacd f(x)=—s——r— <= g()

2x°+sm"3x 2x

o0

Vi 2dx,, hdi tu, nén 7 hdi tu theo tchuan so sanh 1.
2
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+oC
: . n d
Vidu Khaosatsuw hditu 1= . x
. X~ —sm” 3x

1 2

———<—5=g(x)
X —sm-3x x°

Taco f(x)=

Vi J' dx hdi tu, nén I hodi tu theo tchuan so sanh 1.

lx
+o0 3
Vidu Khaosatsuhdity = [ D XH
1 x+5
, In’ 1 1
Ta co f(x)= Jc> > =g(x) VYx>5

x+35 x+5 2x
Vi j—x phan ky, nén I phan ky theo tchuan ssanh 1.
X

1
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Tiéu chuan so sanh 2.

(Vx2a)f(x)20,g(x) >0 va kha tich trén [a,+e0)

K = lim £
3§ X—>+o0 g(x) -
) K =0:néu [ g(x)dx hdity, thi [ fx)dx hoitu.

Khi do:

2) K hittu han, #0:

J‘d f(x)dx va I g(x)dx cung HT hoac cung PK.

3) K =+0: NéU [ f(x)dx hoity, thi [ g(x)dx hoi tu.
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Cach st dung tiéu chuan so sanh 2.

D& khao sat sy hdi tu ctia [ (x)ds

1) kiém tra f(x) co 1a hémﬁkhéng am (trong lan
can cua +o )

2) Tim ham g(x) béqg cach: tim ham twong
dwong cua f(x) khi x tién ra dwong vo6 cung.

3)Tinh & = Lim 2. két luan.
X—>+a0 g(x)

Hai ham f(x) va g(x) khéng am: néu f(x) = g(x), thi

J;f(x)dx va I g(x)dx cung tinh chét.
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+oo dr
Vidu Khaosatsuwhditu [

< T JSx+Inx
Tacd f(x) 1 o Ch (x) :
= — T —— L B X)l= -
JSx+1lnx 32 oh & it
. . flx) 1
Khi d6: lm =— hitu han, khac 0.
2 g(x) &5 '

Tich phan | f(x)dx va [ g(x)dx cting hai tu hay phan ky.
1 1
Vi [ g(x)dx phan ky (« :%{ 1), nén tich phén | phan ky.
1
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T 3xdx
Vidu Khao satsuhdity I=[——
1 2X7 +sin3x

3x 2= 3x 3
2 2x°

Ta cd X)=——
/() 2x” +simn3x

1 o fo) 1
Chon g0 =— = tm 22~ L 15 han, khac 0.

X wmgx) 5

Tich phan [ f(x)dx va [ g(x)dc cung hai tu hay phan ky.
1 1

Vi [ &(x)dx hditu (@ =2>1), nén tich phan | hoi tu.

1
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T arctan xdx
Vidu Khao satswhditu I=|—
1 2x" +2Inx
arctanx 7™~ g T
Ta co xX)= [ —
/() 2x* +2Inx 2.2x% 4yt
1 . X T
Chon g(x)=— = lm Al )7 hiru han, khac 0.
X x—+o g x)

Tich phan ‘[ f(x)dx va *[ g(x)dx cung hdi tu hay phan ky.
1 1

oo

Vi [ g(x)ds hoitu (a=2>1), nén tich phan | hoi tu.

1
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+a I
Vidu Khaosatsuwhditu /=
' S [[ (Bx+1Dx+1

1 X—>+o0

. 1
Ta cod J(X)= L 3 X)=—
= T deaT 3w Chon 8@ =15

chi do: Tim 299 -1 hiu han, khac 0.
e g(x) 3

Tich phan [ f(x)dx va | g(x)dx cung héi tu hay phan ky.
1]

0

Vi J = [ g(x)ds héi tu (a =% ~1), nén tich phan | héi tu.

0

Sai! vi J phan ky (xem phan tich phan suy réng loai hai)
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Vidu Khdosatsuy hditu = J'

. (3*E-|—1)1.I'T+
1 +ao
dx

i
Cach giai dung! I =
’ 7 o Bx+D)\x+1 1[ (Bx+D~fx+1

I; la tich phan xac dinh nén hoi tu. Xét tich phan /5

Taco f()=———— 0 —— Chon g(x)=—
acof(x)= 0 — X)=—
(Bx+1D+fx+1 3¢ when & ) 32

Khi do: Lm J(x) :1 hiru han, khac 0.
= g(x) 3

+oo oo

Tich phan [f () va [g(-rJdr cting hdi tu hay phan ky.

=1, +1,

oo

Vi [ (ﬂfiff HT {{I—%:rl] nén |, HT, suy ra | HT.
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