Chuong 5

TICH PHAN

5.1. Tich phan bit dinh
5.1.1. Nguyén ham va tich phén bit dinh
Ham s0 F(x) duoc goi la nguyén ham ctia ham sb f(x) trén khoang (a, b), néu:
F/(x) =f(x), Vxe(a,b).
Néu ham s6 G(x) 1a mot nguyén ham khac ctia ham s6 f(x) trén khoang (a, b)
thi
G(x) = F(x) +C, voi C 1a hang so.
Ho tat ca cac nguyén ham cua ctia ham s6 f(x) trén khoang (a, b) duoc goi la tich

phan bat dinh ctia ham s6 f(x) trén khoang (a, b).

Ky hiu: [f(x)dx.

Vay
j f(x)dx = F(x)+C < F (x) = f(x) (5.1)
Phép 14y dao ham
Fix) fix)
Phép ldy nguyén ham
Tinh chit

a) [[F()+g(x)]dx = [f(x)dx + [ g(x)dx
b) [[F(x)—g(x)]dx = [ f(x)dx— [ g(x)dx
0) j kf(x)dx =k j f(x)dx véi k 1a hing sé
d) Tinh bat bién ctia biéu thic tich phan:

Néu jf(x)dx =F(x)+C thi If(u)du =F(u)+C trong d6 u = @(x).
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Vi du 1. Cho ham s6: F(x) = ln(x ++/x? +k). Tinh dao ham ctia ham sd trén 10i suy ra

1

nguyén ham cua tich phan sau: I dx.
x? +k
Giai
Ta co
1+ 2X .
F/(X): VX +k — =f(X)
x+\/x2 +k \/x2 +k
Suy ra

1

x+\/x2+k‘+C.
'[Vx2+k

5.1.2. Bang cong thirc cac tich phan co ban

dx =1In

Xa+1 1 d C
(04 — _ — t
a)IX dx OhLl+C (a=-1) g)J.Sinzx X =—cotX +
1 1 :
b) _[—dx=1n|x|+C h)J- dx =arcsinx +C
X 1-x?
dx=e*+C
©) J.e ¢ i)J 1 2dX=—8.I'CCOSX+C
l1-x

d) jsinxdx =—cosx+C

k)j ! dx =arctanx +C

e) J.cosxdx =sinx+C 1+x2
f)J 1 dx =tanx +C D j 1 7 dx =—arccotx +C
cos2 x 1+x

5.1.3. Cac phwong phip tinh tich phan bt dinh
5.1.3.1. St dung bang tich phan co ban va phwong phap khai trién

Ta c6 thé tinh tich phan ctia mot ham phuc tap bang cach khai trién n6 thanh tong
(hi¢u) tich phan cua cac ham don gian.
Vi du 2. Tinh tich phan bat dinh

I x3x —1dx

Giai
Néu ta khai trién x = x —1+1, ta chuyén tich phan trén vé tong 2 tich phan sau:

J‘xé/ﬁdx = J(x—l+1)%/ﬁdx
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:J‘(x—l)é/ﬁdx+v[é/ﬁdx
= J.(x —1)4/3 dx +_[(x —1)1/3 dx

=%(X_1)7/3 +%(x_1)‘“3 e

5.1.3.2. Phwong phap ddi bién so

Xét tich phan bét dinh 1= j f(x)dx, trong d6 f(x) 1a mot ham s lién tuc. D€ tinh
tich phan nay ta c6 thé chuyén sang mot tich phan khac bang cach thay x = o(t). Voi gia
thiét ham x = @(t) don digu co dao ham lién tyc, ta co: dx = o (t)dt

Vay

I=[f(x)dx = [flo(®)]¢/ (dt = [g(t)dt (5.2)

véi g(t) = fo(1)]¢' (1)

Néu ta tinh dugc tich phan [g(t)dt =G (t)+C thi 1= [etdt=G [(p—l(x)] +C.

Cong thire (5.2) dugc goi 1a cong thirc d6i bién sb.

Vi du 3. Cho tich phan

[f(ax+b)dx
bat t=ax+b=dt=adx
Ta co
[f(ax+b)dx =ljf(t)dt
a
H¢ qua

) [ (ax +b)*dx _Lax+d)™ (o % —1)
a

o+l

b) [ L gx=Linfax+b|+cC
ax+b a

1
C) J'eax+bdX _ _eax+b +C
a

d) Isin(ax +b)dx = —lcos(ax +b)+C
a
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e) Icos(ax +b)dx = lsin(ax +b)+C
a

f) j dx = Ltan(ax + b)+ C
cos (ax + b) a

1 1
————dx=——cot(ax+b)+C
) '[ sin’ (ax +b) a ( )

1 1 1
h) | ————=dx=—arcsin(ax +b)+C=——arccos(ax +b) +C
J.\/1—(ax+b)2 a a
: 1 1 1
i J—zdx=—arctan(ax+b)+C:——arccot(ax+b)+C
1+ (ax+b) a a

Vi du 4. Tinh céc tich phan sau:

_ 1
Kt oy o
1

b) J=J.1+sinxdx

Giai

1
[=|———dx
‘[ \/;(1 + %/;)
Ta c6 thé d6i bién nhu sau. Dit
=t® (t>0), dx =6tdt

Ap dung cong thirc (5.2), ta co

1= j (1+t )dt—6jl+t dt:6j(l 1+1t jdt

=6(t—arctant)+C = 6((’/;—arctan<’/;)+c.

1

1+sinx

b) J= j dx
Ta c6 thé d6i bién nhu sau. Dit
X . 2 .
t= tanE , ta co x = 2arctant, dx = —2dt’ sinx =

1+t

Ap dung cong thirc (5.2), ta co
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= [——dx = [

1+sinx 14+ 2t 14+¢2
1+t2
:I 12 _—L+C:— 2 +C
(t+1) t+1 tan > +1

5.1.3.3. Phwong phap tich phan tirng phan
Gia s u=u(x) va v=v(x) la cdc ham s c6 dao ham lién tuc.
Ta co

d(uv)=vdu +udv < udv =d(uv)-vdu
Lay tich phan 2 vé, ta c¢6
judV:uV—J.Vdu (5.3)
hay

Iv(x)u/(x)dx =u(x)v(x) - J.u(x)v/(x)dx (5.4)

voi u=u(x)= du=u'(x)dx; v=v(x) = dv=v/'(x)dx
Cong thirc (5.4) duge goi 1a cong thire tich phan timg phan.
Vi du 5. Tinh cac tich phan bat dinh sau

a) I= Ix In xdx

b) I= Ixe‘dx

c) I= Ixsinxdx

d)I= I x arctan xdx
Giai
a) I= J.X In xdx

bat u=lnx—>du=ldx; dV=XdX—)V=%X2

X
Vay
I:llenx—ljxdx :llenx—lx2 +C.
2 2 2 4

b) I=[xe'dx
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Pitu=x >du=dx;dv=e’dx > v=e¢"
Vay
[=xe" —jexdx:xex —-e* +C.
C) Izj.xsinxdx
bat u=x - du=dx; dv=sinxdx — v=—-cosx
Vay

I=—xcosx +Icosxdx =—xcosx +sinx +C.
d) I= j x arctan xdx

2

1
bat u=arctanx > du = dx; dV=XdX—)V=5X

1+x°
Vay
2
I=1X2arctanx—lj X ~dx
2 291+x
:lx2arctanx—lj 1- ! ~ |dx
2 2 1+x

1, 1 1
=—x"arctanx ——Xx + —arctan x + C.
2 2 2

5.1.3.4. Phwong phap tinh tich phan ciia cac ham hiru ti

a. Tich phan ciia phan thirc hitu ti véi miu bac nhit

Xét tich phan j PO 4 , v6i P(x) 1a mot da thirc. Ta biéu dién biéu thirc dudi dau

ax+b
tich phan dudi dang:
P(x) _Q(x)+ c
ax+b ax+b

Trong d6: Q(x) 1a thuong cia phép chia da thirc va ¢ 13 phan du ctia phép chia. Tich phan
cua da thire Q(x) c6 thé tinh d& dang, con tich phan ciia phan thire thir hai dugc tinh theo

cong thirc:

[——dx=Znjax+b|+C.
ax+b a

Vi du 6. Tinh tich phan

134



Giai

Biéu thtrc dudi dau tich phan ta léy tr chia cho mau, ta duoc

I:I _lXZ_Z 7+7 ! dx
2 4 8 81-2x

=—lx3 —Z ? —Zx—lxln|l—2x|+C
6 8 8 16

b. Tich phén ciia phan thirc hiru ti véi miu bic hai

Xét tich phan j fidx, v6i P(x) 1a mot da thirc. Ta biéu dién biéu thirc
ax" +bx+c

dudi diu tich phan dudi dang:
P(x) Ax +B
ax’ +bx +c QAx) ax’ +bx +c¢
Trong d6: Q(x) 1a thuong cuia phép chia da thirc va Ax + B 14 phan du ctia phép chia. Tich
phan ctia da thire Q(x) c6 thé tinh dé dang.

Pé tinh tich phan 1= I %dx ta bién d6i nhu sau:
ax" +bx+cC

Ax+B A 2ax+b +[B_£j 1

ax2+bx+c_3axz+bx+c 2 Jax’+bx+c
Khi d@6 ta duoc:
Ax+B 2ax+b Ap 1
I:Iz— :—I -‘r( ——jjz—dx
ax“ +bx+c ax’ +bx+c 2 ax” +bx+c

=éln‘ax2 +bx+c‘+(B—ﬂJJ
2 2

Tich phan: J = J.;dx duogc tinh nhu sau:

ax" +bx+c
Xét tam thirc bac 2 & mau ta cd6 A =b* —4ac
+) Trudng hop 1. Tam thirc bac 2 & mau c6 hai nghiém phan biét X, X, !

1

J:j—2 dX:—J‘ dx
ax"+bx+c a’(x—x,)(x—-x,)

11 S N P |x x1|+c.
ax, —x," (X=X, X-—X, ax, —Xx, ‘x xz‘
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+) Truong hop 2. Tam thic bic 2 & mau c¢6 nghiém kép x,:

I S PR Y S N W NS
ax’ +bx +c a’ (x-x,) ax-x,

+) Trudng hop 3. Tam thic bac 2 & mau vo nghiém :

==l S
ax” +bx+c b)Y (-A
X+— | +
( 2aj 2a
_ ! arctan[zax+bj+c
J-A J-A '
Vi du 7. Tinh tich phan
a)I:j;dx
x> =3x+2
b)J=J‘;dx
X* +6x+9
1
c) K= d
) J‘)(2—2x+5 :
Giai
a)I:I%dx:j;dx
X =3x+2 x-D(x-2)
—j ! jdx m[*=2 c.
x—2 x-1 x—1
b) J=[— 1 dx = | I ax=—1_4c
X +6x+9 (x+3) x+3

c) K= J. ! dx =larctanx—_1+C.
2

—2x+5 _I(x 1)? +2? 2
5.1.3.5. Phuwong phap tinh tich phin cua cac ham lwgng giac
a. Tich phén c6 dang: 1= j sin™ x cos” xdx
Néu mot trong hai s6 m, n 1a s6 1¢ thi tich phan loai ndy c6 thé dua vé tich phan
ctia da thirc bang cach ddi bién sé:
+) Néu m 1as6 1é thi ta dit: t =cosx, ta co d(cosx) = —sinxdx.
+) Néu n 1a s6 1¢ thi ta dit: t =sinx, ta c6 d(sinx) = cos xdx .
+) Néu m, n 1a sé chin thi ta sir dung cong thirc ha béc:
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. 9 1—cos2x ) I+cos2x . )
sin x:T;cos x:—;s1nxcosx:5s1n2x

Vi du 8. Tinh tich phan:
I= jsin“ x cos’ xdx
Giai
bat t =sinx, dt =cosxdx. Ta cd
I= J.sin4 x cos” x cos xdxdx = jt“ (1— t? )2 dt = J.(t8 —2t° 4+ t* )dt

=lt9 —gt7 +lt5 +C=lsin9x—%sin7x+lsinsx+c
9 7 5 9 7 5

b. Néu ham dwéi dau tich phan khéng chiin, khong 1é theo sinx, cosx
Dé tinh tich phan loai nay ta co thé dat t = tan% , khi do:

Ta co

1 .
x =2arctant, dx = ——-dt, sinx = ——
I+t

Vi du 9. Tinh tich phan

1

I= I - dx (a, b, ¢ 1a hiang s6 cho trudc)
asinx +bcosx +c¢

Giai

< X < ar
bat t= tanz, khi do:

2
x:2arctant,dx=%dt,sinx=—2,cosx:l 5
1+t 1+t 1+t
Ta co
I=| L 22dt=2j ! dt
2t 1-t 1+t (c—b)t"+2at+b+c
a +b——+c¢

1+t 1+t
Day 14 tich phan cta phan thic hitu ti c6 mau 1 tam thirc bac 2.
5.2. Tich phan xac dinh
5.2.1. Dinh nghia cac tinh chét cia tich phan xac dinh

Tinh dién tich hinh thang cong gi6i han béi duong thang x =a, x =b va duong

cong (C):y=1f(x) lién tuc trén doan [a,b].
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=

(©)

O a h x

Chia doan [a,b] thanh n doan nho déu nhau

a=a;<a <---<a,=b vl a,—a,, =

Trén mdi doan [a;_, a;] ldy diém x; tuy y

y

0
Dién tich ctia n hinh chit nhat nho
Sy =f(x))(a; —ap) +f(x;)(a, —a) +---+f(x,)(a, —a,,)

hay

n

n b —a n
Sp = zf(xi)(ai —a; )= Zf(xi)
i=1 i=1
Dién tich hinh thang cong S

S=1lim S, = lim BZf(xi)

n—o0 n—o n ol
Pit
o b—a<g
j f(x)dx =S = lim S, = lim D of(x;) (5.5)
" n—>o0 n—oo 1N o1

Trong d6 a la cin dudi, b 12 can trén va £(x) 1a ham ly tich phan

Truong hgp dac biét a=0,b=1, x; =a,, tacod

1 n .
[£(dx =S = lim S, = lim lzf(iJ (5.6)
0 1

n— n—o0n 4= n
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Vi du 10. Dung dinh nghia tinh céac tich phan xac dinh sau:

1

a) I= dex
0
1
b) J= szdx
0
1
c) K= Ixsdx
0
Giai
1
a) I= dex
0

Dung cong thtc (5.6), ta co

1 n 1 e
1= [xdx = lim ~3' 1 = liml(W—mj

0 n>enign  noon n
= i 20D iy l(l+£} L
n—>o 2n n—w 2 n 2

1
b) szxzdx
0

Dung cong thtc (5.6), ta co

1 n /2 292 a2
sz'xzdxzhle(ij :thLI +2 +2 +n j

0 n—eon 5\ N n—o N n
BT UCLED T 1[1+1J[2+1j .y
n—»o 6n n—wo 6 n n 3

1
C) K=Jx3dx
0

Dung cong thtc (5.6), ta co

1

n /i3 3,93 .43
K=J.X3dX=lile(ij :hml[l +2 +3 +n ]

0 n—on S5\ N n—w N n
2 2
= lim (n(ntl)j =1iml[1+lj _L
n—0 2n n—w 4 n 4
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5.2.2. Cac tinh chit co ban cia tich phén xéc dinh

a) jf(x)dx =0

b) jf(x)dx = —j.f(x)dx

c) Tf(x)dx = jf(x)dx + Tf(x)dx

d) j[f(x) +g(x)]dx = jf(x)dx + T g(x)dx
¢) j:[f(x) —g(x)]dx = :':f(x)dx - T g(x)dx
f) _ka(x)dx = kjf(x)dx v6i k 12 hang s6

b b
g) Néu a <b va f(x) < g(x), Vx €[a,b] thi If(x)dx < Ig(x)dx

5.2.3. Cong thirc NewTon — Leibnitz

Vé6i F(x) la mot nguyén ham bét ky ctia ham s6 lién tuc f(x), ta c6 cong thic:
b
J f(x)dx = F(b)— F(a) = F(x)|. (5.7)

Cong thure (5.7) dugce goi 1a cong thirc Newton — Leibnitz.
Vi du 11. Tinh céc tich phan xac dinh sau

2 dx
a) =
!Vx2+4
[ 1
b) J= [ 5————dx
X" —=4x+20
Giai
NS
a)I=I (ix . Tacod
0 VX +4

5

NG
I=J. 2X =1n(x+\/x2+4)
X
0

+4

[oN

NG
=In

(ﬁ+3)—1n2=1n*6+3.

2

0
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r 1

b J: —dx.Tacé
) ;[xz—4x+20
2 2 1 x=2\ =
J=J. J. > ——arctan[ j =—
X —4x+20 S(x— 2) +4 4 4 ), 16

5.2.4. Cac phuwong phap tinh tich phan xac dinh
5.2.4.1. Phwong phap déi bién

Gia sur ta can tinh tich phan:
b
I= If (x)dx

Thay x = ¢(t), dx = @' (t)dt v6i gia thiét ham s6 ¢(t) thoa méan cac dicu kién sau:

+) Ham s& @(t) xac dinh, lién tuc va c6 dao ham lién tuc trén doan [o,B]

+) ¢(o)=a, ¢(B)=b, tirc 1a cdn x =a twong Ung véi can t=a va cdn x=Db
tuwong ing vdi can t =f3.

+) Khi t bién thién trén doan [o,B] ham s& x =@(t) nhan gia tri khong vuot ra
ngoai doan [a,b].

Khi d6, ta co
b B B
I= If(x)dx = J‘f[(p(t)](p/(t)dt = J‘g(t)dt (5.8)

Vai g(t) = flo®)] e’ (1).
Vi du 12. Tinh tich phan xac dinh sau

¢ 3
I:J'(lnx—kl) dx

X
1
Giai
bat
1
t=Inx+1=dt=—dx
X
Ddi can

V6i x=1thit=1vax=ethit=2

Ta c6
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=l(24—14):§

2
I:J‘tSdt:lt“
1 4 4 4

2
1

5.2.4.2. Phuong phap tich phan tirng phin
Néu cac ham u(x), v(x) kha vi lién tuc trén doan [a,b] thi ta co

b b

ju(x)v/(x)dx = u(x)v(x)|: —J-V(x)u/(x)dx (5.9)

voi u=u(x)= du=u'(x)dx; v=v(x) = dv =v/'(x)dx

Vi du 13. Tinh tich phan xac dinh sau

I=J.Xlnxdx
1
Giai
3 1 1,
Datuzlnx—>du:—dx;dV:xdx—>V:Ex
X
I=—x’Inx —lJ.xdx:llenx—lx2 :lez+l.
2 | 2l 2 4 | 4 4

5.2.5. Ung dung tich phan
5.2.5.1. Ung dung tich phén bat dinh
Cho hai dai luong kinh t& x,y va ham can bién Mf(x)véi diu kién dau
yo =f(xy). Tim ham y = f(x) nhu sau
y=f(x)= j MF (x)dx (5.10)

Vi du 14. Cho ham san pham bién cua lao dong MPL = 40L"°. Tim ham san xuat ngin
han Q =f (L), biét Q(100) =4000.

Giai

Ap dung cong thire (5.10), ta co

Q(L) = [MPLAL = 40[1*%dL = %Ll,s ‘e

Tir gid thiét : Q(100) = 4000 = ¢ = - 23200

Vay
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5 68000
—

Q=21
3
Vi dy 15. Cho ham chi phi can bién & mdi muc san lugng Q 1a : MC(Q)=8e"*? va chi
phi ¢6 dinh FC =50. Tim ham tong chi phi.
Giai
Ap dung cong thire (5.10), ta co
TC(Q) = j MC(Q)dQ = sj e%224Q = 40> + ¢
Tir chi phi ¢d dinh : FC=50 < ¢ =10
Vay
TC(Q) = 40" +10.
5.2.5.2. Ung dung tich phan xac dinh
Cho ham cung Q. =S(P) va ham cau Qp = D(P). Tinh thing du nguoi tiéu ding
va thang du nha san xuat nhu sau

Thang du cua nguoi tiéu dung (Consumers’ Surplus)

Qo
Cs= [ D(Q)dQ-PQ, (5.11)
0

Thang du cua nha san xut (Producers’ Surplus)
Qo X
PS=PyQ,— [ S7'(Q)dQ (5.12)
0

Trong do (PO, QO) 1a diém cén bang cua thi trudng.

Vi du 16. Cho ham cung va ham cau d6i véi mot loai san pham nhu sau:
Qs =vP-1; Qp=+113-P

Tinh thing du cua nha san xuat va thing du cia ngudi tiéu dung.

Giai

Tim diém cén bang cua thi trudng ta giai phuong trinh sau

Qp =Qg & V113-P =P-57
P>57

AT &SP=64>0Q=7
P°-113P+3136=0

Ta c6 diém can bang thi truong 1a P, = 64, Q, =7
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Tinh thdng du ctia nguoi ti€u dung ta &p dung cong thic (5.11)

Q ! 686
CS= ID’I(Q)dQ—POQO =j(113—Q2)dQ—448:—.
0 0

Tinh thdng du cta nha san Xuat ta ap dung cong thuc (5.12)
R ! 833
PS=P,Q, - [ $7(Q)dQ =448~ [(Q+1)’dQ = =
0 0

5.3. Tich phan suy rong
Khai niém: Mot tich phan dugc goi 1a tich phan xéc dinh néu thoa mén hai diéu kién sau

i) Ham 14y tich phan bi chin

ii) Mién lay tich phan bi chin
Néu mdt tich phan vi pham mot trong hai diéu kién trén duoc goi la tich phan suy rong
5.3.1. Tich phan suy rgng loai 1: Pinh nghia va phwong phap tinh

Néu mot tich phan co6 mién ldy tich phan khong bi chin thi ta goi tich phan d6 1a
tich phan suy rong loai 1.

1

1 1 1
Vi du 17. Cho céc tich pha ong loai 1: I dX;J- dX;J- dx
idu o céc tich phan suy rong loai T il Tl

0 —0 —0

Y A

0 X=a
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+00
a) Cho f:[a,+00) = R ham sb duong thi J f(x)dx 1a tich phan suy rong loai 1.

Taco:

~+00 t

jf(x)dx=tlim £(x)dx (5.13)

b
b) Cho f:(—o0,b] > R ham sé duong thi I f(x)dx la tich phan suy rong loai 1.
Taco:

b b

[ £(x)dx = lim [f(x)dx (5.14)

t—>—0

+00
¢) Cho f:(—o0,+00) — R ham s6 duong thi J f (x)dx la tich phan suy rong loai 1.

—00

Taco:

I f(x)dx: _T. f(x)dx++fof(x)dx
- 0 (5.15)

= lim [f(x)dx+ lim [f(x)dx
0

t—>—o0 t §—>+0
Néu céc gidi han nay khong ton tai hay bang +oo, ta néi tich phan suy rong nay phan
ky con néu gidi han nay bang mot hang so ta noi tich phan suy rong nay hoi tu.

Vi du 18. Tinh céc tich phan suy rong sau

+00 1

a) I= !mdx
b) J:T;dx
7OOX2+4X+5
c)K:T;dx
JoxP—4x+13
Giai
T

a) 1= '! x2—2x+2
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Ap dung cong thirc (5.13), ta co

t

I= lim %dx = lim (arctan(x —1)|;)
t—>+o0 . (X — 1) +1 t—>+o0

= lim arctan(t—1) = T
t—>+o0 2

-2
1
b)J=| —dx
) J.x2+4x+5

Ap dung cong thirc (5.14), ta co

-2

J=lim ;de = lim (arctan(x +2)|t_2)
oot (X+2)"+1 t—>—

=— lim arctan(t+2) =

t——o0
+00 1
) K= | ———dx
) _[0x2—4x+13
Ap dung cong thirc (5.15), ta co
0 +00 1
Ke [t —des |
X" —4x+13 ) X —4x+13
0 s
~ lim [———dx + lim I%dx
t%—wt(x—2) +3 sa+oo0(x—2) +3

0 S

o1 (x—Zj
= lim —arctan 3

t—>—0

o1 (x—2)
+ lim —arctan 3

S—>+00

t 0

o1 -2 t—2
= lim —| arctan| — |—arctan| —— | |+
H—wi (3j ( 3 ﬂ
o1 s—2j (—2 T
+ lim —| arctan| —— |—arctan| — | | = —.
s+ 3 3 3 3

5.3.2. Tich phan suy rgng loai 2: Pinh nghia va phwong phap tinh
Néu mot tich phan c6 ham léy tich phan khong bi chén thi ta goi tich phan do 1a tich
phan suy rong loai 2.

. .1

Vi du 19. Cho tich phan suy rong loai 2: j izdx va 11:13—2 =00
X X

0
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x—a*

b
a) f:(a,b] >R va lim f(x)=o0 thi j f(x)dx la tich phan suy rong loai 2.

Taco:

b b
[£(x)dx = lim [f(x)dx (5.16)

t—a®
a

b
b) f:[a,b) >R va lim f(x)=oo thi j f(x)dx la tich phan suy rong loai 2.

x—b~
Taco:
b t
[£(x)dx = Tim [f(x)dx (5.17)
5 t—>b"a

Vi du 20. Tinh céc tich phan suy rong sau

2
1
a) [=|-—=dx
) !@Z—X
|
b)J:j dx
1xlnx
Gidi
a)I—j‘#dx
1i‘/2—x

Vi lim 1 = +00, ap dung cong thirc (5.17), ta co
X2 2 2—-X

t
1 4
[=lim |——dx = lim| ——§ 2—X3jl
‘[\4/2—X [ 3 ( )

t—2" t—2

= lim %[1 ~de-t? } = %.

t—2"

t

1

b)J:j !

1

dx

xInx

Vi lim
x—l* xInx

= +o00, dp dung cong thuc (5.16), ta cod

J = lim jlid(lnx) =
nx

v
t—1 t

1in1 [ln(ln X):' ° = lim [ln(ln e) - ln(lnt)] = +00,

t—1 t 1t
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5.3.3. Khao sat sy hi tu cua tich phin suy rong
5.3.3.1. Ménh dé
i) Cho ham s f:(O,l] —>R.Tacdbd

1
jiadx hoi tu khi va chi khi o<1
0 X

ii) Cho ham sé f:[1,400) > R. Ta c6
+00 1
j —dx hoi tu va chi khi o > 1
XOL
1
5.3.3.2. Cac tiéu chuin hdi tu

Hé qua 1. Cho f, g: (a,b] > R 1a hai ham s duong

b b
i) Néu f(x) < g(x), Vx e (a,b] va j g(x)dx hoi tu thi j f(x)dx hoi tu.

. . Vi b e ,
ii) Néu lim ) _1e (0,+0) thi j f(x)dx va j g(x)dx cung ban chat.

x—a* g(X)

Luuy:

b b
+) Truong hop: L =0: Néu j g(x)dx hoi ty thi j f(x)dx hoi tu.

b b
+) Trudng hop: L =+00: Néu [g(x)dx phanky thi [f(x)dx phan ky.

H¢ qua 2. Cho f, g:[a,+0) = R 14 hai ham s duong

+o0 +o0
i) Néu f(x)<g(x), x>a va I g(x)dx hoi tu thi I f(x)dx hoi tu.
S NEG T L0 ' T g
i) Néu lim ——==L €(0,+x) thi I f(x)dx va I g(x)dx cung ban chat.
X—>+0 g(x) ! !

Luuy:

+00 +o0
+) Truong hop: L =0: Néu j g(x)dx hoi ty thi j f(x)dx hoi tu.

a

+o0 +o0
+) Truong hop: L =+ : Néu _[ g(x)dx phan ky thi I f(x)dx phan ky.

a a
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