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Chuong 3: Phép tinh tich phan
cua ham mot bién




3.1. Tich phan khéng xac dinh
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3.1. Tich phan khéng xac dinh

3.1.1. Nguyén ham va tich phan khong xac dinh.
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3.1. Tich phan khéng xac dinh

3.1.1. Nguyén ham va tich phan khong xac dinh.
(1) Dinh nghia 1. F(x) 1a nguyén ham cla f(x) trén (a; b)
néu

F'(x) = f(x) Vx € (a;b).
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3.1. Tich phan khéng xac dinh

3.1.1. Nguyén ham va tich phan khong xac dinh.
(1) Dinh nghia 1. F(x) 1a nguyén ham cla f(x) trén (a; b)
néu

F'(x) = f(x) Vx € (a;b).

/
Vidu. F(x) = %2 la 1 nguyén ham ctia f(x) = x vi <X72) = X.
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3.1. Tich phan khéng xac dinh

3.1.1. Nguyén ham va tich phan khong xac dinh.
(1) Dinh nghia 1. F(x) 1a nguyén ham cla f(x) trén (a; b)
néu

F'(x) = f(x) Vx € (a;b).

!/
Vidu. F(x) = Ié 1 nguyén ham cla f(x) = x vi <X72) = X.
Hon nita: F(x) = % + C 1a 1 nguyén ham cla f(x) = x vi
<X72 + C) = X.
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3.1. Tich phan khéng xac dinh

3.1.1. Nguyén ham va tich phan khong xac dinh.
(1) Dinh nghia 1. F(x) 1a nguyén ham cla f(x) trén (a; b)
néu

F'(x) = f(x) Vx € (a;b).

Vidu. F(x) = Iélnguyén ham cda f(x) = x vi <X72)/:x.
Hon nita: (x) %= + C 1a 1 nguyén ham cla f(x) = x vi
<X72 + C = X.

(2) Cha y. Néu F(x) I3 1 nguyén ham cla f(x )trén (a; b) thi
F(x) + C(C = const) ciing la 1 nguyén ham cta f(x) trén

(a; b).
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(3) Dinh nghia 2.

Gid st F(x) la mét nguyén ham cla f(x) trén (a; b). Ho cac
nguyén ham {F(x) + C | C € R} dugc goi |a tich phan b4t
dinh cda f(x) trén (a; b). Ki hiéu
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(3) Dinh nghia 2.

Gid st F(x) la mét nguyén ham cla f(x) trén (a; b). Ho cac
nguyén ham {F(x) + C | C € R} dugc goi |a tich phan b4t
dinh cda f(x) trén (a; b). Ki hiéu

Vlldl_J.fXdX:X;-i-C.
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(3) Dinh nghia 2.

Gid st F(x) la mét nguyén ham cla f(x) trén (a; b). Ho cac
nguyén ham {F(x) + C | C € R} dugc goi |a tich phan b4t
dinh cda f(x) trén (a; b). Ki hiéu

Vi du. fXdX:X2_2+C
(4) Tinh chét.

/ [F(x) + g()]dx — / F(x)dx + / g(x)dx
/kf(x)dx _ k/ F(x)dx, (k € R).
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[ x%dx = = a+1

[ sinxdx = —cosx+ C

fcosxdx-sinx—i—C
c052 =tanx + C

[%& = —cotx+ C
SInX

Vi Hitu Nhy

(5) Bang tich phan co ban

1 (ax+b)>t? +C

a+1

f sin(ax —i— b)dx = =L cos(ax + b) +
[ cos(ax + b)dx = sin(ax + b) + C
I 7@52(“’;%) = Ltan(ax + b) + C

fmz(‘:li);_w):_?lcot(ax—f-b)—f-c
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(5) Bang tich phan co ban

[edx =e+C [ e¥Thdx =1 ax+b+ C
Jo¥dx = &= + C(a > 0)

[ =In|x|+C fafj;b—lln|ax+b]+C

J &5 =arcsinx + C f\/BZ——arcsm——i—C(a>0)
[ 125 =arctanx + C az‘fxz = Llarctan X + C(a > 0)

] 7o

=In(x + /x2+6)+ C
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(5) Bang tich phan co ban

/ shxdx = chx + C
/ chxdx = shx + C

1
/ch2 dx =thx + C

/—dx = —cothx + C

sh?
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Tinh

1+ 2x?
4 + x2

3x+2 dx
_ [ 2XTe D—
¢ /4X2—3X—1X’ /\/2—)(2

A= /(2—3x2)2\/)_<dx, B :/
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3.2. Cac phuong phap tinh.
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3.2. Cac phuong phap tinh.

(1) Phép déi bién sb.

Vii Hitu Nhy Bai giang Giai tich 1



3.2. Cac phuong phap tinh.

(1) Phép déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= [ Fle)e (x)ax.

véi £(t), g(x), g'(x) 13 cdc ham sb lién tuc.
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3.2. Cac phuong phap tinh.

(1) Phép déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= [ Fle)e (x)ax.

véi £(t), g(x), g'(x) 13 cdc ham sb lién tuc.
bat |t = g(X )
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3.2. Cac phuong phap tinh.

(1) Phép déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= [ Fle)e (x)ax.

véi £(t), g(x), g'(x) 13 cdc ham sb lién tuc.
Dat [t = g(x)|, — dt = g’(x)dx va

_ / F(t)dt = F(t) + C = F(g(x)) + C.
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3.2. Cac phuong phap tinh.
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3.2. Cac phuong phap tinh.

(1) Phép dai bién sb6.
e Phép bién doi thar 2. Xét tich phan

I:/f(x)dx, f lién tuc.
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3.2. Cac phuong phap tinh.

(1) Phép dai bién sb6.
e Phép bién doi thar 2. Xét tich phan

I:/f(x)dx, f lién tuc.

Dat | x = o(t)| — dx = ¢/(t)dt va

= [ Fe() (00 = F(e) + € = Fe™0) + C.
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Tich cac tich phan sau

A= [ g5epdx  B=[V&—xPdx

C f In® x D = f sin xdx

(3+In” x) 1+cos? x

E=I=9=m F=la
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(2) Phuong phap tich phan tirng phan.




(2) Phuong phap tich phan tirng phan.

Cong thirc

/udv:uv—/vdu /uv’dX: uv—/u'vdx
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(2) Phuong phap tich phan tirng phan.

Cong thirc

/udv:uv—/vdu /uv’dX: uv—/u'vdx

Mbt sb dang tich phan st dung cdng thic tich phan timg
phan:

/P,,(x)e"’xdx,/Pn(x) sin(ax)dx,/P,,(x) cos(ax)dx,

/Pn(x)Ink(x)dx,/e"xsin(bx)dx,/e"xcos(bx)dx,...

véi P,(x) la da thdc bac n.
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Vi du.

Tinh cac tich phan sau:

A= /(3X2 + x)e*dx

B = /x3|nxdx

C:/arcs;n de

X

D= /sin V/xdx
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Tich phan ham hiru ty.
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Tich phan ham hiru ty.

Xét tich phan

o Pn(X) »
l_/Qm(X)d, (1)

Véi P,(x), Qm(x) la cac da thic bac nva m.
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Tich phan ham hiru ty.

Xét tich phan

P ()
I = dx, 1
/ n(x) W)
Véi P,(x), Qm(x) la cac da thic bac nva m.
- Buéc 1: Chia da thiec.

P.(x)
Qm(x)

= Sk(X) +

Vii Hitu Nhy Bai giang Giai tich 1



Tich phan ham hiru ty.

Xét tich phan

P ()
I = dx, 1
/ n(x) W)
Véi P,(x), Qm(x) la cac da thic bac nva m.
- Buéc 1: Chia da thiec.

P.(x)
Qm(x)

= Sk(X) +

- Buéc 2: Phan tich mAu sb

Qm(x) = a(arx® + byx + ¢1)™...(asx> + bex + ¢5)™
X (d]_X + e]_)nl...(th + et)"t
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- Budc 3: Déng nhit thic

R(x) Aox + Ay N Ax + A,
Qm(x) (a1x®+bix+ca)™  (a1x®+ bix +¢)m~!
Am—1X + A

(a1x? + bix + ¢1) Tt
PR B By
(dix + &)™ (dix + €)1
Bnt—l
_|._ e _|._ m
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- Budc 3: Déng nhit thic

R(x) Aox + Ay N Ax + A,
Qm(x) (a1x®+bix+ca)™  (a1x®+ bix +¢)m~!
Am—1X + A

(a1x? + bix + ¢1) Tt
PR B By
(dix + &)™ (dix + €)1
Bnt—l
_|._ e _|._ m

- Budc 4. Thay vao cac cdng thiic tich phan can tinh.
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Example
Tinh

xt—4x3 — x? 4+ 2x + 17
| = dx

x4 —x2 —2x+2
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Example

Tinh
xt—4x3 — x? 4+ 2x + 17
| = dx
x4 —x2 —2x+2

Ta co

X4—4X3—X2—|—2X—|—17_ —4x3 + 4x + 15

xX*—x2—-2x+2 (x2+2x+2)(x —1)2
1 3 4

+x2+2x+2+(x—1)2 x—1
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3.2. Tich phan xac dinh
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3.2. Tich phan xac dinh

3.2.1. Dinh nghia.
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3.2. Tich phan xac dinh

3.2.1. Dinh nghia.
(1) Bai toan dién tich.
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3.2. Tich phan xac dinh

3.2.1. Dinh nghia.
(1) Bai toan dién tich. Giad st f(x) > 0Vx € [a; b]. Xét hinh
thang cong D cho bdi

y =f(x)
D y=20
a<x<hb
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3.2. Tich phan xac dinh

3.2.1. Dinh nghia.
(1) Bai toan dién tich. Giad st f(x) > 0Vx € [a; b]. Xét hinh
thang cong D cho bdi

y =f(x)
D y=20
a<x<hb

Ta dinh nghia:

b
/ :/ f(x)dx = dién tich hinh thang cong D. (1)
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(2) Céch tinh tich phan xac dinh bang dinh
nghia.




(2) Céch tinh tich phan xac dinh bang dinh

nghia.

+) Chia doan [a; b] bdi cac phan hoach:
a=x<x<X<---<x,=b.
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(2) Céch tinh tich phan xac dinh bang dinh

nghia.

+) Chia doan [a; b] bdi cac phan hoach:
a=x<x<X<---<x,=b.

+) Ly diém & € [xi—1, xi] bit ki. Lap téng
o:=y.1  f(&)Ax;, Vi Ax;=x — xi_1.
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(2) Céch tinh tich phan xac dinh bang dinh

nghia.

+) Chia doan [a; b] bdi cac phan hoach:
a=x<x<X<---<x,=b.

+) Ly diém & € [xi—1, xi] bit ki. Lap téng
o:=y.1  f(&)Ax;, Vi Ax;=x — xi_1.
+) Khi dé tinh gidi han (néu ton tai)

limo =S5 (2) véi A:=max{Axy,...,Ax}.
A—0

Vii Hitu Nhy Bai giang Giai tich 1



(2) Céch tinh tich phan xac dinh bang dinh

nghia.

+) Chia doan [a; b] bdi cac phan hoach:
a=x<x<X<---<x,=b.

+) Ly diém & € [xi—1, xi] bit ki. Lap téng
o:=y.1  f(&)Ax;, Vi Ax;=x — xi_1.
+) Khi dé tinh gidi han (néu ton tai)

limo =S5 (2) véi A:=max{Axy,...,Ax}.
A—0

+) Theo dinh nghia ta cé:

l:/bf(x)dx =S. (3)

Vii Hitu Nhy Bai giang Giai tich 1



(2) Céch tinh tich phan xac dinh bang dinh

nghia.

+) Chia doan [a; b] bdi cac phan hoach:
a=x<x<X<---<x,=b.

+) Ly diém & € [xi—1, xi] bit ki. Lap téng
o:=y.1  f(&)Ax;, Vi Ax;=x — xi_1.
+) Khi dé tinh gidi han (néu ton tai)

limo =S5 (2) véi A:=max{Axy,...,Ax}.
A—0

+) Theo dinh nghia ta cé:
b
= / f(x)dx =S. (3)

Chi y. Néu gidi han (2) tén tai hitu han (tdc 13, tich phan (3)
ton tai), thi ham sb f(x) dugc goi la kha tich trén [a; b].
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Cha y: Dung tich phan dé tinh giGi han.

Cho f(x) kha tich trén [a, b]. Khi dé:
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Cha y: Dung tich phan dé tinh giGi han.

Cho f(x) kha tich trén [a, b]. Khi dé:

véi & € [a+iha+ (i +1)h), h =22

n
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Cha y: Dung tich phan dé tinh giGi han.

Cho f(x) kha tich trén [a, b]. Khi dé:
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Cha y: Dung tich phan dé tinh giGi han.

Cho f(x) kha tich trén [a, b]. Khi dé:

V6i & € [a+ih,a+ (i + 1)h], h =22
Dat biét. Khia=0,b=1, ta cb

jim l(f(0)+f(%)+---+f(”_1)> :/01 f(x)dx,

n—oo N

im = (f(%)+ f(%)+'“+ f(%)) = /01 fx)dx.

n—oo N
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Example
Tinh gidi han sau:

o1 12 22 n?
A= lim = + 4+ )
nscon?2\n+1 n+2 n-+n
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Example
Tinh gidi han sau:

12 22

2

A= lim l ++ !
_n|—>oon2 n+1 n4+2 n+n)’
Ta cé
A= lim 1( (1/n)?* _(2/n)’ (n/n)*
oo n 1+(1/n) 1+(2/n) 1+(n/n)
12 1
:/0 1+XdX:/n2—§

Vi Hitu Nhy

Bai giang Giai tich 1

)




3.2.2. Céc 16p ham kha tich va tinh chét.
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3.2.2. Céc 16p ham kha tich va tinh chét.

(1) Cac I16p ham kha tich.
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3.2.2. Céc 16p ham kha tich va tinh chét.

(1) Cac I16p ham kha tich.
Dinh Ii 1. Néu ham sb f(x) lién tuc trén [a; b], thi f(x) kh3
tich trén doan dé.
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3.2.2. Céc 16p ham kha tich va tinh chét.

(1) Cac I16p ham kha tich.

Dinh Ii 1. Néu ham sb f(x) lién tuc trén [a; b], thi f(x) kh3
tich trén doan dé.

Dinh li 2. Néu ham s6 f(x) bi ch3n trén [a; b] va c6 mot sb
hitu han céc diém gian doan trong [a; b] thi ham sb f(x) kha
tich trén [a; b).
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(2) Tinh chat.
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(2) Tinh chat.

()/ Kf (x) x:k/abf(x)dx

) [ = [ e

(/u)/bf( ) :/Cf( )dx+/bf(x)dx a<c<b
(iV)Néu £(x) > g(x)vx € [a: b]:>/ de/abg(x)dx.




(v) (Céng thiic Newton-Leibnitz) Néu F(x) 1a 1 nguyén ham
cta f(x) trén [a; b]. Khi dé ta cé:
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(v) (Céng thiic Newton-Leibnitz) Néu F(x) 1a 1 nguyén ham
cta f(x) trén [a; b]. Khi dé ta cé:
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(v) (Céng thiic Newton-Leibnitz) Néu F(x) 1a 1 nguyén ham
cta f(x) trén [a; b]. Khi dé ta cé:

(vi) Dao ham cda tich phan theo cin trén.
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(v) (Céng thiic Newton-Leibnitz) Néu F(x) 1a 1 nguyén ham
cta f(x) trén [a; b]. Khi dé ta cé:

(vi) Dao ham cda tich phéan theo cén trén. Gid st f(t) lién tuc
trén [a; b]. Khi dé tich phéan

c6 dao ham theo x va:

I'(x) =f(x) Vx € [a;b].
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Cho

Khi dé ta cé:
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Cho

Khi dé ta cé:

Vi du. Tinh gidi han:

Ao Jy Vsin3tdt
x=0t [P (evVE — 1)dt
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3.2.3. Cac phuong phap tinh tich phan.
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3.2.3. Cac phuong phap tinh tich phan.

(1) Phuong phap déi bién sb.
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3.2.3. Cac phuong phap tinh tich phan.

(1) Phuong phap déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= / F(g(x))g'(x)dx.

véi f(t), g(x), g'(x) 1a cac ham sb lién tuc.
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3.2.3. Cac phuong phap tinh tich phan.

(1) Phuong phap déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= / F(g(x))g'(x)dx.

véi f(t), g(x), g'(x) 1a cac ham sb lién tuc.
Dat|t = g(x)|,
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3.2.3. Cac phuong phap tinh tich phan.

(1) Phuong phap déi bién sb.
e Phép bién d6i th 1. Xét tich phan

= / F(g(x))g'(x)dx.

véi f(t), g(x), g'(x) 1a cac ham sb lién tuc.
Dit|t = g(x)|, — dt = g'(x)dx va

g(b)
| = / f(t)dt.
g
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(1) Phuong phap déi bién sb.
e Phép bién d6i th 2. Xét tich phan

b
/:/ f(x)dx, f lién tuc.
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(1) Phuong phap déi bién sb.
e Phép bién d6i th 2. Xét tich phan

b
/:/ f(x)dx, f lién tuc.

Vii Hitu Nhy Bai giang Giai tich 1



(1) Phuong phap déi bién sb.
e Phép bién d6i th 2. Xét tich phan

b
/:/ f(x)dx, f lién tuc.

Dat [ x = p(t) | — dx = ¢(t)dt va gid st khi x chay tir
a — b thi t chay ti ty — t;. Khi d6

1= [ et

to
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Tinh cac tich phan sau:

1 2x 1
/1:/ e dx /2:/ V1 + x2dx
0 0

ex+1
3/2

2
Iy = VO —4x2dx I, = / xax
0

0 1+ x4

Vii Hitu Nhy Bai giang Giai tich 1



(2) Phuong phap tich phan tirng phan.

b b
/ udv:uv|§—/ vdu |.
a a
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(2) Phuong phap tich phan tirng phan.

b b
/ udv:uv|§—/ vdu |.
a a

Vi du. Tinh céc tich phan sau:

1 1 2
I :/ arctan xdx l :/ de.
0 0

14+ x2
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3.2.4. Ung dung.
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3.2.4. Ung dung.

(1) Tinh dién tich. Cho mién D giéi han béi

y = f(x)
D : = f(x)
a<x<b

Khi dé dién tich mién D cho bdi cbng thic:

Sp = / 1A(x) — A(x)]dx.
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3.2.4. Ung dung.

(1) Tinh dién tich. Cho mién D giéi han béi

y = f(x)
D : = f(x)
a<x<b

Khi dé dién tich mién D cho bdi cbng thic:
b
So= [ 1fibx) ~ lx)lax.

Chi y. Khi cac dudng cong cho bdi tham sb

x = p(t)
D:{y=¢(t)  thiSp=[|e(t)¢(t)ldt.
h<t<t
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Trudng hop bién ctia hinh phing cho bdi toa dé cuc
r=r(p),a <o <G thi
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Trudng hop bién ctia hinh phing cho bdi toa dé cuc
r=r(p),a <o <G thi

Vi du. Tinh dién tich giéi han béi:
(a) Parabol x = y? va dudng thing y = x — 2.
(b) Elip 2 + % = 1.

(c) Tinh gi6i han cta dién tich hinh tim gi6i han bdi
r=a(l+cosp),a>0vsi0<p<2r.

Vii Hitu Nhy Bai giang Giai tich 1



(2) Tinh d6 dai dudng cong.

—~ — f
Gid sit cung AB duoc cho bdi 47— ') khi d6 do dai
a<x<b

cung AB dugc cho bdi céng thiic

I :p:/ VI (P,
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(2) Tinh d6 dai dudng cong.

—~ — f
Gid sit cung AB duoc cho bdi 47— ') khi d6 do dai
a<x<b

cung AB dugc cho bdi céng thiic

I :p:/ VI (P,

n x = x(t)
Cha y. Khi AB cho béi phuong trinh tham s6 ¢ y = y(t)
th<t<t

thi

t1
— 5y — ! 2 ! 2
l/ﬁg_p_/t0 VX'(t)2 + y'(t)3dt.
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Khi dudng cong cho bdi toa dé cuc r = r(p), ¢ € [«, 5] thi

B
=0 = [ VIPEF Py
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Khi dudng cong cho bdi toa dé cuc r = r(p), ¢ € [«, 5] thi

B
=0 = [ VIPEF Py

Vi du. Tinh d6 dai cung:
(@) y=In(x)véi1 < x<e.

(b) cycloide
x=a(t—sint),y =a(l —cost),a> 0,0 <t <2r.

(c) dusng tron x* + y? = 2%, a > 0.

Vii Hitu Nhy Bai giang Giai tich 1



(3) Tinh thé tich vat thé.
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(3) Tinh thé tich vat thé.

Xét vat thé V duoc gidi han bdi cdc mat cong va hai mit
phang x = a; x = b.
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(3) Tinh thé tich vat thé.

Xét vat thé V duoc gidi han bdi cdc mat cong va hai mit
phgng X =a;x=b.

- Xét mat phgng (P) cit Ox tai diém c6 hoanh d6 x € [a; b].
Gia st (P) cit vat thé V theo thiét dién c6 dién tich S(x.)

Vii Hitu Nhy Bai giang Giai tich 1



(3) Tinh thé tich vat thé.

Xét vat thé V duoc gidi han bdi cdc mat cong va hai mit
phgng X =a;x=b.

- Xét mat phgng (P) cit Ox tai diém c6 hoanh d6 x € [a; b].
Gia st (P) cit vat thé V theo thiét dién c6 dién tich S(x.)

- Khi d6, thé tich V dugc tinh theo cong thic:

V= / bS(x)dx.

Vii Hitu Nhy Bai giang Giai tich 1



Example
Tinh thé tich clia hinh giSi han bdi ellipsoid:

X2 y2 Z2

St ts=1
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f(x)
0 quanh truc Ox,
x<b

y
Chi y. +) Khi quay mién D : < y
a

IA

thi vat thé tao thanh cé thé tich

b
V= 7T/ f2(x)dx.
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y =f(x)

Chi y. +) Khi quay mién D : { y = quanh truc Ox,
a<x<bp

thi vt thé tao thanh cé thé tich

b
V= 7T/ f2(x)dx.

= f(y)
+) Khi quay mién D : { x =0 quanh truc Oy, thi vat
a<y<b

thé tao thanh cé thé tich

b
V= 7T/ F2(y)dy.

Vii Hitu Nhy Bai giang Giai tich 1



Tinh thé tich vat thé tao thanh khi quay mién
D :={y = x> — 2x; y = 0} quanh truc Ox.
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(4) Tinh dién tich m3t tron xoay.
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(4) Tinh dién tich m3t tron xoay.

Xét mién (H) dugc tao thanh khi cung AB quay xung quanh
truc Ox.
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(4) Tinh dién tich m3t tron xoay.

Xét mién (H) dugc tao thanh khi cung AB quay xung quanh
truc Ox.

+ Néu cung AB c6 phuong trinh y = f(x),a < x < b, thi
dién tich bé mat cla (H) la

S = 27r/ [f(x)|v/1+ f'(x)%dx.
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(4) Tinh dién tich m3t tron xoay.

Xét mién (H) dugc tao thanh khi cung AB quay xung quanh
truc Ox.

+ Néu cung AB c6 phuong trinh y = f(x),a < x < b, thi
dién tich bé mat cla (H) la

S = 27r/ [f(x)|v/1+ f'(x)%dx.
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(4) Tinh dién tich m3t tron xoay.

Xét mién (H) dugc tao thanh khi cung AB quay xung quanh
truc Ox.

+ Néu cung AB c6 phuong trinh y = f(x),a < x < b, thi
dién tich bé mat cla (H) la

S = 27r/ [f(x)|v/1+ f'(x)%dx.

Example
Tinh dién tich cta vong xuyén khi quay dudng tron
x? + (y — 3)? = 1 quanh truc Ox.
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+ Néu cung AB c6 phuong trinh tham s&
x =x(t),y = y(t), to <t < t;, thi dién tich bé mat cia

H) 13
5 27r/ (0 V/X R+ y (8.

—~
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+ Néu cung AB cé phuong trinh tham sb
x =x(t),y = y(t),to <t < t;, thi dién tich bé mat cia

(H) I3
S—2n / (85 (B £y (8]t

to

+ Néu cung AB cé phuong trinh trong hé toa dd cuc
r=r(p),a <p <3 thidién tich bé mat cta (H) la

B
5 =2n [ Ir(e)singl /(P + (Ve

Vii Hitu Nhy Bai giang Giai tich 1



3.3. Tich phéan suy rong.
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3.3. Tich phéan suy rong.

3.3.1. Tich phan suy rong véi can vo han.
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3.3. Tich phéan suy rong.

3.3.1. Tich phan suy rong vdi can vo han. Gid st f(x)
kh3 tich trén [a; A] véi moi A > a. Khi dé, ta dinh nghia:

/a+0<> f(x)dx := lim /aA f(x)dx (1).

A—+400
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3.3. Tich phéan suy rong.

3.3.1. Tich phan suy rong vdi can vo han. Gid st f(x)
kh3 tich trén [a; A] véi moi A > a. Khi dé, ta dinh nghia:

/a+0<> f(x)dx := lim /aA f(x)dx (1).

A—+400

Néu gi6i han (1) ton tai hitu han, ta néi ham sb tich phan
f(x)dx hdi tu.

)N
I
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3.3. Tich phéan suy rong.

3.3.1. Tich phan suy rong vdi can vo han. Gid st f(x)
kh3 tich trén [a; A] véi moi A > a. Khi dé, ta dinh nghia:

/a+0<> f(x)dx := lim /aA f(x)dx (1).

A—+400

+) Néu gi6i han (1) ton tai hitu han, ta néi ham sb tich phan
[.7° f(x)dx hdi tu.

éu gi6i han (1) khéng tén tai hodc = oo, ta néi ham sb
an f+°° x)dx phan ki.
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3.3. Tich phéan suy rong.

3.3.1. Tich phan suy rong vdi can vo han. Gid st f(x)
kh3 tich trén [a; A] véi moi A > a. Khi dé, ta dinh nghia:

/a+0<> f(x)dx := lim /aA f(x)dx (1).

A—+400

+) Néu gi6i han (1) ton tai hitu han, ta néi ham sb tich phan
[.7° f(x)dx hdi tu.

éu gi6i han (1) khéng tén tai hodc = oo, ta néi ham sb
an f+°° x)dx phan ki.

Vii Hitu Nhy Bai giang Giai tich 1



Tuong tu ta c6 cac dinh nghia sau:

/ f(x :Agmoo/ f(x)dx
/ lim / f(x
0o B—> 00,A—+00
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Tinh cac tich phan suy rong sau:

Too dx
I1 = >
0o X*+4

I_/-i-oo%
2 — ) X2
+ood
/3:/ —X
1 X

0
I, = / xe*dx

Vii Hitu Nhy Bai giang Giai tich 1



/+°° dx ) phan ky nfu a<l1
a

X hdi tu ntu a>1

Vii Hitu Nhy Bai giang Giai tich 1



CAc tiéu chuan xét su hoi tu

Dinh Iy 1.(Tiéu chuan so sanh) Cho f(x), g(x) kha tich
trén [a, A, VA > a va

0 <f(x) < g(x)Vx > a.
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CAc tiéu chuan xét su hoi tu

Dinh Iy 1.(Tiéu chuan so sanh) Cho f(x), g(x) kha tich
trén [a, A, VA > a va

0 < f(x) < g(x) Vx > a.
Khi dé
(1) Néu f;oo g(x)dx hoi tu thi f:—oo f(x)dx hoi tu.

(2) Néu [ f(x)dx phan ky thi [ g(x)dx phan ky.
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CAc tiéu chuan xét su hoi tu

Theorem
(Tiéu chuan gidi han) Cho f(x), g(x) kha tich trén
[a, Al,VA > a,f(x),g(x) >0Vx >ava

f(x)

lim —= =k
x—>+oog X)
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CAc tiéu chuan xét su hoi tu

Theorem
(Tiéu chuan gidi han) Cho f(x), g(x) kha tich trén
[a, Al,VA > a,f(x),g(x) >0Vx >ava

lim M =k

xX——+00 g(X)
Khi dé
(1) Néu k € (0, +o0), thi f;oo f(x)dx va [ g(x)dx ciing
héi tu hodc cung phan ky
(2) Néu k =0 va néu [ g(x)dx héi tu thi [ f(x)dx hoi
tu.
(3) Néu k = +oo va [ g(x)dx phan ky thi [ f(x)dx
phan ky.

Vii Hitu Nhy Bai giang Giai tich 1



Xét su hdi tu cha cic tich phan sau:

+oo dx

1 VXt x+1
T In(2x + 1)

h = ————d

2 /2 x2+3 x

+0c0 e\/x—|—1
L= ——dx
2
1 X

/1:

Vii Hitu Nhy Bai giang Giai tich 1



lim =0| (a>0)
x—4o00 X¢
im & 0
— = > .
R

Vi Hitu Nhy

Bai giang Giai tich 1



Definition
() Tich phén | = f+oo f(x)dx dugc goi la hdi tu tuyét doi
néu [ |f(x)|dx hdi tu.
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Definition

() Tich phén | = f+oo f(x)dx dugc goi |3 hdi tu tuyét dbi
néu [ |f(x)|dx hdi tu.

(i) Tich phan = fa f(x)dx dugc goi |3 ban hdi tu néu
f;roo f(x)dx hoi tu va f;roo |f(x)|dx phan ky.
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Definition

() Tich phén | = f+oo f(x)dx dugc goi |3 hdi tu tuyét dbi
néu [ |f(x)|dx hdi tu.

(i) Tich phan = fa f(x)dx dugc goi |3 ban hdi tu néu
f;roo f(x)dx hoi tu va f;roo |f(x)|dx phan ky.

Theorem
Néu [ |f(x)|dx héi tu thi [ f(x)dx ciing héi tu.

Vii Hitu Nhy Bai giang Giai tich 1



Example

Xét su hdéi tu cha cac tich phan:

T sinx
L= ————d
! /1 x2—x+1 x

T cos2x
L=

— dx
5 Vx3+x+1

Vii Hitu Nhy Bai giang Giai tich 1



3.3.2. Tich phan suy rong ctia ham khong bi chan
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3.3.2. Tich phan suy rong ctia ham khong bi chan

Gia sir f(x) 13 ham khéng bi chdn trén [a; b] v6i diém bht
thusng ¢ € [a; b], tic la f(c) = oco. Khi d6 ta c6 dinh nghia:

(I)nuc=a: /ab f(x)dx := lim /ab f(x)dx

e—0t te

(2)néuc=b: /ab f(x)dx := lim /ab_E f(x)dx

e—07t

(3) néu c € (a, b) :
/ab Flodx = fim /_ f(x)dx + lim /Cb f(x)dx.

+ +
e1—0 e2—0 teo
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3.3.2. Tich phan suy rong ctia ham khong bi chan

Gia sir f(x) 13 ham khéng bi chdn trén [a; b] v6i diém bht
thusng ¢ € [a; b], tic la f(c) = oco. Khi d6 ta c6 dinh nghia:

(I)nuc=a: /ab f(x)dx := lim /ab f(x)dx

e—0t te

(2)néuc=b: /ab f(x)dx := lim /ab_E f(x)dx

e—07t

(3) néu c € (a, b) :
/ab Flodx = fim /_ f(x)dx + lim /Cb f(x)dx.

+ +
e1—0 e2—0 teo

Ta goi tich phan fab f(x)dx hdi tu néu mdt trong cac tich
phan (1) — (3) ton tai hitu han. Trudng hop nguoc lai, ta goi
tich phan [ f(x)dx phan k.
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Tinh cac tich phan suy rong sau:

Vii Hitu Nhy Bai giang Giai tich 1



I—/b dx
' a (X_a)s

b
hosic /2:/ X (seR)

(b—x)°

+ Néu s < 1 thi i, b hdi tu.
+ Néu s > 1 thi I, b phan ky.
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CAc tiéu chuan xét su hoi tu

Trong phan ndy chiing ta chi xét trudng hop diém bAt thuong
tai x = a. Trudng hgp diém b4t thudng tai cac diém
khac ciuing dugc xét tudng tu.

Dinh Iy 1.(Tiéu chuan so sanh) Cho f(x), g(x) kha tich
trén (a, b] véi x = a 13 diém bAt thudng va

0 < f(x) < g(x) Vx € (a, b].
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CAc tiéu chuan xét su hoi tu

Trong phan ndy chiing ta chi xét trudng hop diém bAt thuong
tai x = a. Trudng hgp diém b4t thudng tai cac diém
khac ciuing dugc xét tudng tu.

Dinh Iy 1.(Tiéu chuan so sanh) Cho f(x), g(x) kha tich
trén (a, b] véi x = a 13 diém bAt thudng va

0 < f(x) < g(x) Vx € (a, b].
Khi dé

1) Néu fab g(x)dx hdi tu thi fab f(x)dx hoi tu.

2) Néu [7 f(x)dx phan ky thi [”g(x)dx phan ky.
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CAc tiéu chuan xét su hoi tu

Theorem
(Tiéu chuan gidi han) Cho f(x), g(x) kha tich trén (a, b]
véi x = a la diém bat thudng va

im TX) _
f(x),g(x)>0Vx € (a, b], x|l>r2+ 2 k
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CAc tiéu chuan xét su hoi tu

Theorem
(Tiéu chuan gidi han) Cho f(x), g(x) kha tich trén (a, b]
véi x = a la diém bat thudng va

f(x)

f(x),g(x)>0Vx € (a, b], XIi_)r2+ 2() =k

Khi dé

(1) Néu k € (0, +o0), thi fab f(x)dx va fab g(x)dx ciing héi tu
hodc cung phan ky.

(2) Néu k = 0 va néu [ g(x)dx hoi tu thi [ f(x)dx héi tu.
(3) Néu k = +oo va [ g(x)dx phan ky thi [ f(x)dx phan
ky.
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Xét su héi tu cha cidc tich phan sau:
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Example

Xét su hdi tu cla céc tich phan suy réng sau:

VX

esinx -1

+2° 5in? x
/2 = 5 dx
0 X

T xlnx
Iy = ERaba LB
’ / T+x32"

/1:
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