Tich phan xac dinh

Bai toan tinh dién tich hinh thang cong:

Cho ham f(x) lién tuc va khéng am trén [a,b]. Mién D
gi&i han b&i drong cong y=f(x), 3 dwdng thang
x=a, x=b, y=0 dwoc goi la hinh thang cong

Yéu cau dat ra
|la tinh dién tich
hinh thang

Chia doan
[a,l\a] thanh n-
phan tay y boi
cac diém
a= xo<x1< <xn_b

uuuuuuuuuuuuuuu

y=1(x)
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Tich phan xac dinh

Ta tinh gan ddng
dién tich hinh thang

cong thtr k bang /\fQAk)
cach lay diém M, tay \
y trong [Xk’Xk+1] SI

Coi dién tich hinh
thang cong nho

xap xi véi dién X MiX 41
tich hinh chr nhat
canh X, X,,, f(M,), ttec la bang T (My).(X 41— %)

Vé&i n- diém chia,ta c6 n-hinh thang cong nho v&i dién
tich dwoc tinh xap xi nhw trén nén dién tich hinh
thang cong D dworc tinh xap xi voi

com/tailieudientucntt
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Tich phan xac dinh

n-1
Sp= 2 T(My).AXe, AX = Xy 41 — Xk
k=0
R& rang, cdng thirc xap xi trén cang chinh xac néu so
cac hinh thang cong nho cang nhiéu.

Ta cho maxAx, — 0 (khi do: n — oo, A, — 0)

Néu S, tién dén mét gioi han hiru han ma khéng phu
thudc céch chia [a,b] va cach lay diém M, thi gidi han
dé duoc goi la dién tich cua hinh thang cong D
n-1
S(D)=  &im > f(My).Axy

N—c0 k=0
max Ax, —0
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Ti A
ich phan xac dinh
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Tich phan xac dinh

Dinh nghia tich phan xac dinh: Cho ham f(x) xac dinh

trén [a,b]. Chia [a,b] thanh n-phan tuy y b&i cac diém

chia (ta goi la mét phan hoach cua doan [a,b])

a=Xy<X <..<Xp=Db

Lay diém bat ky My e[xc,Xx41] , 1ap tong tich phan
n-1

Sp= 2 F(My).AX AX = X1 — X« (Téng Riemann)
k=0

Ta cho maxAx, — 0, néu S, tien dén mot gidi han hivu

han ma khdng phu thudc céch chia [a,b] va cach lay

diém M, thi gi&i han do dwoc goi la tich phan xac

dinh cua ham f(x) trén [a,b] va ki hiéu la

b ;
[ f(x)dx Khiay, ta n6éi ham f(x) kha tich trén [a,b]

a CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Tich phan xac dinh

. 1
Vi du: Tinh tich phan sau bang dinh nghia 1 = [2*dx
0

Chia [0,1] thanh n phan bang nhau thi cac diém chia
s€ la 1 K
0= x0<x1—ﬁ< <xk——< <Xy =1

n—1
Sp = Z (X1 =Xk ) T(xg) = Z 12/

/ 1 2 —1\
1+20 420 +...+2 1

1
N

211 1 1
\ ) nZ%—l ne%an_
1

= l1=Ilim S, =—
1 N—00 " In?2
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Tich phan xac dinh

Theo dinh nghla tich phan |, cho ta dién tich phan
mat phang .

gi&i han |

bdi 2 truc |

Ox, Oy, dt | |

x=1 va | /

dwong | 1
cong y=2* | /S(D):E
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Tich phan xac dinh

Ta c6 thé tinh bang cach dung MatLab

Khai bao bién x: syms x

Nhap ham: =2"x

Nhap can lay tp: a=0, b=1. Sau dé thwc hién céac
bwdc sau

Buwéc 1: Tinh gia tri ham f tai diém x, bang lénh
subs(f,x,)

Buwdc 2: Tinh tdng Sn bang |1énh
S=symsum(f(xk).(X..,-X.),k,0,n-1): Tinh téng cac so6
hang dang f(xk).(xk+1-xk) theo k, v&i k tir 0 dén n-1

Buwdc 3: Tinh gidi han cia Sn bang [énh limit(S,n,inf):
tinh gi¢i han cta S theo n, n dan dén « (inf)

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Tich phan xac dinh

Tinh chat cda tich phan xac dinh

Dinh ly 1: Ham lién tuc trén [a,b] thi kha tich trén [a,b]

Dinh ly 2: Ham c6 hiru han diém gian doan trén [a,b]
thi kha tich trén [a,b]

Trong cac tinh chat dwi day, déu cé f(x), g(x) la cac
ham kha tich trén [a,b]

b b b
1/[dx=b-a 2/ [c.f(x)dx=c.| f(x)dx
d d d

3/?( f(X)+ g(x))dx:? f(x)dx+?g(x)dx
a a a
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a
b

Tich phan xac dinh

b a
4/ [ f(x)dx=—[ f(x)dx
b

b

5/] f(x)dxzjg(x)dx, f(x)>g(x)Vvx e[a,b]

6/j f(x)dx =

b
71 f(x)dx

a

a
8/ [ f(x)dx=1{ a

uuuuuuuuuuu

j f(x)dx+j f(x)dx f(x) kha tich trén [a,c],
[c.b], [a,b]

< H f (x)|dx
d
0, f(x) laham 1é

2[ f(x)dx, f(x) 14 ham chan

Cong.coka O https://fb.com/tailieudientucntt
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Tich phan xac dinh

a+T a
9/ [ f(x)dx=[f(x)dx, f(x) |4 ham tuan hoan chu ky T
a 0
b R
7/mb-a)< [ f(x)dx<M(p-a) M, mlaGLNN, GTNN
3 cua f(x) trén [a,b]
Dinh ly gia tri trung binh: Cho ham f(x) lién tuc trén
[a,b], ton tai diém c trong [a,b] sao cho

?f(x)dx=(b—a)f(c)
d

Ta goi f(c) la gia tri trung binh cua ham f(x) trén [a,b]

1 b
f(C) :mj' f(X)dX
| a
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Tich phan xac dinh

Céng thirc dao ham dwdi dau tich phan

b(x) '
{ (; | i (t)dt] — £ (b(x))b'(x) — f (a(x)).a'(x)
al( X

. COS X
Vidy: Tinh dao ham theo xclia f(x)= | cos(t?)dt

sin X

f'(x) = cos(cos2 X)(—SIn X) — c:os(sin2 X) COS X
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Tich phan xac dinh

; 2
[ (arctant)“dt
Vi du: Tinh gi¢i han |im 9O
X—>400 X2+1
X
Vi lim j(arctant)zdt = +oo tlrc la gidi han trén co
X—>+00

dang 2 , nén ta ap dung quy tic L'Hospital

Q0

X
2
(arctant)”dt
(I) (arctan x) 2\x% +1 7;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan xac dinh

Cong thirc Newton — Leibnitz:

Néu ham f(x) lién tuc trén [a,b] va G(x) 1a mét
nguyén ham cua f(x) thi ta co

? f(x)dx =G(b)-G(a)
d

] ] ] R 2In2 dx
Vidu: Tinh tich phan [, = |
In2 e* -1

2In 2 X 2In 2 1
= | Xe SX = ( Xl n deex
In2 € (e —1) In2 \e" -1 e

In4 In4

—In(e —1)‘ | 2—In3—|n4+|n2 Ing
n

uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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Tich phan xac dinh

Phwong phap dbi bién

Néu

Thi

9

f(X) lién tuc trén [a,b]
@(t) kha vi, lién tuc trén [t,,t,]

fﬁ([tl’tZ]) - [aa b]1 (0(t1) — a,(D(tz) = b

b ty
JTO0dx = [ f(p(t)e'(t)dt
d tl
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Tich phan xac dinh

6 dx
Vidu: Tinh |47 =
' 3 {1+¢3x—2
pat /_3X—2=t DdXZEdt, x=1t=1
3 X=061t=4
4 4
|3:j2tdt 1 =gj(l—ijdt
1 3 1+t 33 t+1

2
:§(t_|n\t+1\)f

— 2(3_ In Ej
3 2

ccccccccccccccccc
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Tich phan xac dinh

Phwong phap tich phan tirng phan
Néu 2 ham u(x), v(x) kha vi, lién tuc trén [a,b] thi

?u(x)v’(x)dx = u(x)v(x)\g1 — kj)u’(x)v(x)dx
d a

1
Vi du: Tinh Iy = jarcsmxdx
0 1+ X

1 1 1
14 = 2] arcsin xd (v1+ x) = 2arcsin x~/1+ X‘o — 2j\/1+ xd (arcsin x)

\/;T 4\/7\ ———4
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Tich phan xac dinh

Lwu v 1: Trong MatLab, dé tinh tich phan bat dinh
ham f(x), ta co thé dung I&nh int(f,x) hoac int(f)
Va dé tinh tich phan xac dinh cta ham f trén [a,b]
ta dung lénh int(f,a,b)

Tuy nhién, c6 nhi*ng ham ta s& khéng thé dung
lénh int dé tinh tp bat dinh cing nhuw tp xac dinh
(Ham f trong vi du trén).

Khi dé, ta chi co thé ’gl'nh dwoc trong MatlLab cac
tich phan xac dinh bang cach dung thém Iénh
double : double(int(f,a,b))

Tlrc 1a ta chi co thé dung MatLab dé tinh gan
dung cac tich phan xac dinh nhw vay
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Tich phan xac dinh
Dé tinh gan dung tich phan xac dinh, ching ta sé
str dung phuwong phap don gian nhat la phwong
phap hinh thang nhuw sau:

Ta sé& chia [a,b] thanh Ian Iwot thanh 2 phan, 4
phan, 8 phan, ..., 2" phan bang nhau va ap dung
cong thue tinh trong cac trwong hop trén la

oh—2 _
! 1|_1+b az ( 2i j
2 ok 2n=

S6 lan chia sé dirng lai sau khi ta danh gia sai s
nhd hon gia tri ma ta dwa ra. Tuy nhién, phan danh
gia sai s6 sé& dwoc lam mét cach cu thé trong mon
hoc Phwong phap tinh.

com/tailieudientucntt


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

Tich phan xac dinh

Trong MatLab, ta sé& Iap ham dé tinh tich phan xac
dinh cla ham f trén [a,b] v&i s6 doan chia 1a 2" voi
tén goi va cu phap nhu sau:

Tén ham: hinhthang(f,a,b,solan) (solan la n thi s6
doan chia la 2")

Nhap vao : syms x, nhdp vao ham f, can a, b, s6 n
béng lénh input

Tinh gia tri dau: fa = subs(f, a); fb = subs(f, b);

| = (fa + fb)*(b-a)/2; sum=0

Lap vong 1ap dé tinh tbng va vong 1ap dé tinh tp |
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Tich phan xac dinh

for n = 2:solan
k=27(n-2)
h=(b-a)/(2*k)
X=a+h;
sum = 0O;
fori1=1:k
fx = subs(f, x):
sum = sum + fx;
X = X + (b-a)/k:
end
|1=(1/2)+h*sum
end



for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
for n = 2:solan    k=2^(n-2)    h=(b-a)/(2*k)    x = a + h;    sum = 0;    for i = 1:k        fx = subs(f, x);        sum = sum + fx;        x = x + (b-a)/k;    end   I=(I/2)+h*sumend
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Tich phan xac dinh
Lwu y 2: Cac tich phan khong ap dung dwoc cong
thirc Newton — Leibnitz

€ dx e
— =In|x|".=0

1 =i
Cach tinh nay sai vi ham dwi dau tp khdng lién tuc
trén [-e,e]
Pé tinh dung tp trén, ta phai chia tp ra lam 2 v&i diém
chia Ia diém gian doan cda ham: x=0

e dx Odx €dx

[ =]

eX X oX

Hai tp thanh phan ta goi la tp clia ham khdéng bi chan

uuuuuuuuuuuuuu com/tailieudientucntt
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Tich phan suy rong loai 1

Cho dwong cong |
1
y ==
X
Gia str ta can
tinh dién tich
phan mat phang | F
gidi han bodi | | | H“____
dwong cong trén [ I .
va 2 ntra dwong
2 truc Ox, Oy

-l-ool

Khi do, theo phan tréntaco S(D)= | ;dx
0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

Pé co dién tich mién D, ta sé phai tinh tich phan khi
X— va khi x—0

Ta goi nhirng tich phan nhw vay la tich phan suy rong

Co 2 loai tich phan suy rong: Tich phan v&i can vo tan
(tp suy réng loai 1) va tich phan cua ham khéng bi
chan (tp suy rong loai 2)

ccccccccccccccccc
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Tich phan suy rong loai 1
Dinh nghta tich phan suy rong loai 1:
Cho ham f(x) kha tich trén [a, b] Vb >a

Tich phan j f(x)dx= lim jf(x)dx

b—+00 5

Pwoc goi la tp suy rong loai 1 cua ham f(x) trén
[a,+)

Néu gi®i han trén ton tai hiru han thi ta noi tp hoi
tu, tp khéng haoi tu thi goi la tp phan ky

Twong tw, ta co thém 2 dang tp suy rong loai 1:

[ f(x)dx=lim lj)f(x)dx j f (x)dx = j f (x)dx + j f (x)dx

uuuuuuuuuuuuuuuuu com/tailieudientucntt
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Tich phan suy rong loai 1

i ; —+00 dX
Vidu: Xettpsau |;= [ —
1 x“
, o bax
Néua=1: Iy= lim [—= Ilim Inx\f — lim Inb = 40
b—>+0q X bo+owo D—>-+00
Tp phan ky h
, b - 1-o
Néu a#l: I, = lim j%: [im X = |im b _
b—+01 X% b—>+oo1—0£1 bo+ol—a 1-«
Néu 1- a>0: l{ =+ Tp phan ky
Néu 1- a<0 : Ilz—i Tp hoi tu
-
. TOdx L. £ A X
Vay lI{ = | — hdi tu néu a>1 va phan ky néu a<1

CuuDuongIhanC()s. com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

St dung CT Newton — Leibnitz dé tinh tp suy réng
Néu ham f(x) cé nguyén ham 1a G(x) trén [a,+=) thi

j f(x)dx = lim jf(x)dx_ lim G(x)\

b—+o0 5 D— o0

= lim G(b)-G(a) = G(X)\+OO

b—+o0
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Tich phan suy rong loai 1

. 1
Vi du: Tinh dt mién D gi&i han b&iy = 3,X=0,y=0
x>0 1+ X
TO dx O | | m—_
S(D)= | |
0 1+ X
: T
S(D) =| Ljn—X*2 arctan 2X=1|  _ 2V3z

i 3 3/ X —X+1 \/_ \/__@w J
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Tich phan suy rong loai 1

Vi du: Tinh dt mién D ghan b&i y = 5 L Xx=1,y=0
X —5X+6

1 dx U
S(D): j 2

—o0 XT—DX+6 i “ i

1 |
=[Injx-3~Injx-2]_ | /

Taco giéihandangvé ____ ——D|
dinh o - «

- -1

X—3

S(D)=|In =1In2

- [x=2 1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

Gia str ham f(x)=0, kha tich trén [a, +).
b
Ta dat g(b)zjf(x)dx Ta co:

b+a b+a
g(b+a) = j f(x)dx = jf(x)dx+ j f(x)dx>_|'f(x)dx g(b),Va >0

a

tirc la ham g(b) khdéng giam trén [a, +=).

Suy ra: EII|m g(b) <3IM >0:g(b)<M,vb>a

Vay:

+00

[ £(xdx hoi tu khi va chi khi 3m : jf(x)dx< M, Vb e [a,+o)

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


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

Tich phan suy rong loai 1
Khao sat sy HT cua tp suy rong loai 1 v&i ham khéng am

Tiéu chuan so sanh 1:

Cho 2 ham f(x), g(x) khédng am, kha tich trén [a,+«)
thda f(x) = g(x) & lan can cua «. Ta co:

+00 +00
[ T(x)dx HT = | g(X)dx HT
a a

+00 +00
[ g(x)dx PK = | f(x)dx PK
a a

. ) . o T dx |a>1:HT
Ta thwong so sanh v&itpcoban | —
a<1:PK

04
a>0 X
https://fb.com/taili

uuuuuuuuuuuuuuuuu ailieudientucnt
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Tich phan suy rc“)nq loai 1

Vidu:KS sy HT cia 1, = | ME+X) g

1 X
Khi x > e-1 thi In(1+x)>1, suy ra Nd+x) 1
\ +001 ) X X
Ma | =dx Pk Vayl,PK
1 X

+00 2
Vidy KS sy HT clia Iy [ ~i5IN2X,

1 X +f
3+SIN2X 4 4 +0 ¢

< <— Vi [ —dxHT
Cadx Badx 2 1%

Suy ra tp 5 HT

uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

Tiéu chuan so sanh 2;
Cho 2 ham f(x), g(x) khédng &m, kha tich trén [a,+x)

Néu [im (X) — K thita cé cac két luan sau:
x—o0 g(X)

+00 +00
K=0: [ g(X)dX HT = [ f(x)dx HT
a a

~+00 ~+00
K=+oo: | f(X)dX HT = | g(x)dx HT
d d

O<K<+oo: 2 tp trén cung HT hoac cung PK
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Tich phan suy rong loai 1

+00
Pé khdo satsw HT cuatp [ f(x)dx talam nhw sau:
d
1. Xac dinh ham f(x) khnGng am v&i moi x>a
2. Khi x—<, tim ham g(x) twong dwong voi f(x) hoac
danh gia f(x) I&n hay nho hon ham g(x)

3.,Néu la ham twong dwong thi dung t/c so sanh 2,
néu la ham nho hay I&n hon thi dung t/c so sanh 1
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Tich phan suy rong loai 1

Vidy: KS su HT clia |, = [ (1—cos2)dx
1 X

Khi x—° , ham da cho khong am va

f(x):l—cos£~i2:g(x)
X 2X
Tocla  lim ) 12K 0<K <400

Pay la trevong hop 2 tp cung HT hoac cung PK

~+00 1
Do | —2dx HT néntpl, HT
1 X
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Tich phan suy rong loai 1

1

Vi du: KS sw HT cla I5—I

3 JX(X=D)(x~ 2)
1

V&i x23, f(x)= \/X(X_l)(x_2>o
1 1
JX(x=D(x-2) x3/2

Khi X — +o0: f (X) = = g(x)

-I—ool

Do j g(x)dx = | —=dx HT
3 3 X3/2

Vay tp I HT
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Tich phan suy rong loai 1

, . 2 1n X
Vidu: KS sy HT cua lg= | —-dx
1 X
) Inx|™ +©1 +00
Ta co |6:_ﬁ + [ =d(Inx)= | izdeéyTp lg HT
X1 X 1 X

, . e 1 .1
Vidu:KSswHTcua |5= | (tan__sm_jdx
1 X X

Khi x—< thi 1/x —0 nén ta c6 thé bién dbi va thay
VCB twong dwong nhw khi tinh gi&i han

1—cos
f(X)=tan£—sin1:Sin1_ % 1 1 B 1

X X X 23
o0 q COS% X yx X
Do | —dx HT nénTP I, HT'

]SuuDquThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

—+00
Vi du: KS sy HT clia g [ 2/Ct@NX g
1 2+e”

X—>+
arctan x N %

X—>+00
f(X) _ arctan X ” T N L
2 +e” 2(2+e*)  2eX
+00

+00
| %:—i _1 Tp nay HT nén Tp Ig ciing HT
1

26X1 - 2e

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

Tich phan ham co6 dau bat ky

7 TO +00
Néu [ |f(x)|dx HT Thi [ f(x)dx HT
00 4 ]
Khi do, tanditp | f(x)dx latp hoitu tuyét 4o
d

Néu la tp ciia ham c6 dau bat ky, ta sé khao sat tp cla
ham khong am sau bang 1 trong 2 tiéu chuan so sanh
_I_

fo\ f (x)|dx

d
Tp trén HT thi Tp can khao sat la tp HTTD

Tp trén PK th| chwa co két luan cho tp can khao sat

uuuuuuuuuuuuuu
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Tich phan suy rong loai 1

+00
Vi du: KS su HT ctia |, — ;@d
X

Trwdec tién, ta tinh tp tivng phan

TO 400 400
lg = j [ aEinx) _sinx_ j sin xd (— )_—sm1+ ] wdx
=—sinl+J
Xl L "L 1ATpHT SuyraJlatp HTTD
Wl R

Mat khac, sin1 |a hang s6 hiru han nén I, HT

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

+00 dX

Viduy: Tim a dé tp sau HT |, = | .
] (x3+sm x)x“

Khi x—< thi x3 la VCL, sinx la ham bi chan nén

(x3 +5in x)x“ ~ X7

11
(x®+sinx)x x
e, T OX
Suy ra, Tp 10 HT khiva chikhitp | —— HT
1 X

Vay |, HT khiva chikhi 3+a>1< a> -2

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

Vil du: KS sy HT cta |,= | S XX
0o X +1n?2
SIn X 1 x>+0 1
f(X)|= < -
() x°+In2| x?+In2  ¥2
[ ZdxHT= [ & dx HT = I, HT
0 X° o X°+1In2

Két qua nay SAl

vi tp ma ta so sanh khéng chi la tp suy réng loai 1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 1

SIN X 1 X—>+0 ]
f(x)| = < ~ —
() x> +In2| x?+In2 X°

, +o ]
Ta xet tp JZI—ZdX
0o X

Tp J la tp suy rong loai 1 vi co can vo tan, tuy nhién
ham dwdi dau tp con 1a ham khdng bi chan tai dau
dudix=0
Ta sé tach tp J thanh tdng
+00 +00 1
J:jizdx: j%dxﬂ%dx
0o X 1 X o X

Tp thw nhé,t la tp suy rong loai 1 HT, con tp tht hai
ta s& xét tiép & phan tp suy rong loai 2 (Tp PK)
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Tich phan suy rong loai 2

Binh nghia: Cho ham f(x) xac dinh va kha tich trong

[a,c] v&i moi c: asc<b va lim f (x)=o0

X—b

Tich phan trén [a,b]

jf(x)dx_ lim jf(x)dx

c—ob a

Pwoc goi la tp suy rong

loai 2 (tp cua ham a

C

khéng bi chan) caa ham
f(x) trén [a,b]

e

Néu gi®i han trén ton tai hiru han thi ta noi tp

tp khong HT thi goi la tp PK

ccccccccccccccccc

a HT,
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Tich phan suv rong loai 2

Néu lim f(x)=c0 Thi If(x)dx— Ilmjf(x)dx

Xx—a " c—a’ C

Néu trong [a,b] c6 1 diém ¢ ma tai d6 ham f(x) khdong
bi chan thi ) h
[ f(x)dx =] f(x)dx+][ f(x)dx

Ttrc la ta c6 tong 2 tp suy rong loai 2. Néu 2 tp thanh
phan HT thi tbng HT

Ta Ct']ng cO cong thurc:

jf(x)dx_ lim j f(x)dx = lim G(c) —G(a)

c—b a cob

Trong do G(x) la 1 nguyén ham Cua f( )trén [a,b]

uuuuuuuuuuuuuu
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Tich phan suy rong loai 2

dx

1
Vi du: Tinh |1:j
. ¢ dx
= lim |
c>1 04/ — X

— lim arcsin x\g

c—l

Z
2

CuuDuongThanCong.com
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Tich phan suy rong loai 2

b
Vi du: Khéo sét sy HT ciia | = [— X .
a(b—X)
: b dx
Néu a = 1: Izzj——ln(b X)‘ =—oo TpPK
ab—X
b
, b—x)"*| . (b-x)"" (b-a)
Néu a # 1. |2=( ) =|Im( ) +( )
-1+« . xob” -1+« -«
Néua>1: 1, =00, Tp PlK
(b—a)™
Néua<1l: l=- , Tp HT
l-«a
b b , ,
vay [—  —% W7 néu a<t va PK néu a21

a(b X)“ 2 (x—a)”

uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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Tich phan suy rong loai 2

Tiéu chuan so sanh 1:

Cho 2 ham f(x), g(x) khdng am, kha tich trén [a,b),
khong bi chan tai b va f(x) < g(x) v&i moi x thudc lan
can cua b. Ta co:

?g(x)dx T = lj)f(x)dx T

?f(x)dx PK = ?g(x)dx PK

b
Pé khao satsw HT cuatp | f(X)dx ta sé so sanh f(x)
1 a
voi , -
(b=X).. (x—a)

roi st dung két qua trén

https://fb.com/tailieudientucntt
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Tich phan suy rong loai 2

Tiéu chuan so sanh 2;
Cho 2 ham f(x), g(x) khong am, kha tich trén [a,b),

khéng bi chantaibva [Im —= f(x) — K Ta co:
X—b~ g(X)

b b
K=0: [g(X)dx HT = [ f(x)dx HT

b b
K=oo: [f(xX)dx HT = [g(xX)dx HT

0< K <oo: 2tpcung HT hoac cung PK

Ta cling tim ham g(x) dé so sanh nhw khi khao sat
tp suy rong Ioa| 1 khi x—b-

uuuuuuuuuuuuuu com/tailieudientucntt


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

Tich phan suy rong loai 2

Cach xac dinh va khao sat tp suy rong loai 2
Tim D; dé c6 cac gia tri x, ¢ Df %, €[a,b]
Tinh gi¢ihan lim f(x)=c
X—>Xp
Néu c # oo ta co tich phan xac dinh (luén HT)
Néu C =<0 ta co tp suy rong loai 2,
1

(J_r(x—xo))a

so sanh ham f(x) voi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 2
L xdx

” g\/l—x3

Ham khong xac dinh tai 1 diém x = 1,, tal do ham ,
khdng bi chan va do 1a diém duy nhat trén doan lay
tp ma ham khong bi chan.

Vi du: Khao sat sw HT cua

Ta sé chi xét x — 1-,

f(X) = = ! G ST
J1I-x®  I—xyl+x+x>  V3@-x"
f (X
Tecla: lim ——= (X) =1 2 tp cung HT hoéc cung PK
Xx—1" g(X)

Vay: jg(x)dx j f(1dxx)1’2 HT < I, HT

https://fb.com/tailieudientucntt
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Tich phan suy rong loai 2

Tich phan ham c6 dau bat ky - Hoi tu tuyét doi
V&i ham f(x) kha tich trén [a,b) va khéng bi chan tai b

b b
Néu [|f(Qldx HT thi [f(X)dx HT

1
Vi du: Khao sat sw HT cua | —j In

01 X
Xét tai 2 diém dac biét x=0, x=1.
In X 1 1 . Inx
lIm = lim = —— lim ~ = —0
x—1" 1 — X X—1" ( 2X)X 2 x—0t 1—X

Twc la ham khong bi chan tai x=0 Tp nay HT

uuuuuuuuuuuuuu
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Tich phan suy ronqg loai 2

1 3 5
Vi du: Khao sat s HT cta |, =[5 — V2% gy
o SINX—X

Ta chi xét khi x—0:
3x° —V2X° —J2.x°"%

£ (%) =
(X) SIN X — X (X_1X3 +O(X3))—X
6
~i$=g(x)
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Tich phan suy rong loai 2
? dx
0 X(2—X)
Ham dwdi dau tp khéng bi chan tai ca 2 can
| _} dx +? dx
° 0X(2-X)  14/X(2—-X)
1 1 1 dx
- ’ j 1/2 AT
JX@2-x)  J2.xY2 J2.x
1 1 dx

FX@2—x) 2.(2-x2 {\/5.(2—x)1’2

Nhw vay, | 1a tbng cta 2 tp HT nén | HT

Vi du: Khdo satsw HT cia l6 =

Khix > 0": f(x) =

HT

Khix—>2 : f(x)=



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

Tich phan suy rong loai 2

+00 dX
Vi du: Khdo satsw HT cia 7= | —;
0 €" —CoSX
Tp trén vwa la tp suy rong loai 1, vira la tp suy rong
loai 2 o dx 1 dx
I, =] < + | <
1 €7 —Cc0SX ope” —CosX
+00 T
Khi x — +oo: f(X) =— . ~ 1x | dx_ -1 HT

eX _cosx e* 1% e

_1
e
1d
dx
Khix -0 f(X)= 1 1 1 j—l
X

e* —cosx (e*—1)+(1—cosx)

Nhw vay, |, 14 tong ctia 1 tp HT va 1 tp PK nén |, PK

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tich phan suy rong loai 2

T

2
Vidu: Tinh Ig= [ In(sinx)dx (1)

0
v
Datt_é X
O JC

=] |”(Si”(%—t))(—dt) - ?In(cost)dt (2)

7 0

Cong 2 vé (1) va (2):

20g = ?In(sint)dt ' ?In(cost)dt { S'”Zt
0 0 0

T T

2 5
= [ In(sin2t)dt— [ In2dt Pat |y

2t
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Tich phan suy rong loai 2

7T
21g = = [ In(sinu)du — Z In 2
2] 2

7/
172 . 17 . T
=3 [ In(sinu)du+= | In(smu)du—alnz

2
Pat x:u—é
7T
1 T 172 .
2la =—la——1In2+— [ In(sin(x+7/))dx
8=518—7 Zg (sin(x+7/3))
1 172
7T 7T
=—log——In2+— [ In(cosx)dX = | — =
5183 2({ (cosx)dx = Ig > In2
. 0
2

vay: llg= [ In(sinx)dx =-=In2

C uDuongThanConﬁm https://fb.com/tailieudientucntt


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

Tich phan suy rong loai 2

T, _
Vi du: Tim a d& tp sau HT 1q = [X=nd%) 4

o x“
Ta tinh khi x—
2 2
x—Inl+x) X—|X= 75X +0(X) 1
f(x)= fx ) ( %a )~ — =0(x)
X X 2 X
, 1 11
Tp Iy HT khi va chi khi tp jg(x)dx:j — dx HT

2X
Vay lg HT khi va chi khi a—-2<lea<3
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Tich phan suy rong loai 2

Vidu: Tima dé tp sau HT Iy = |
0 (x4+ln(1+ XZ))XSO‘

~+00 dX

—1

1 +00 1
cj) ot { e T (x4+ln(1+ xz))x5
Khix —0": f(x)~ 5;2 :(}f(x)dx HT & a<—
X

. 1
Khi X = 400 f(X) ~ 5o+ _;(j f(X)dX HT < a >

HT+PK -3/5 -1/5  HT+PK

RG rang, chi voi ae( 53,_51) tp

uuuuuuuuuuuuuu

|5 la tp HT
https://fb.com/tailieudientucntt
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5
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Tich phan suy rong loai 2

+00
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J, la tp suy réng loai 2, nd HT khivachikhi o<1
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Tich phan suy rong loai 2
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Ta vé truc toa do dé biéu dién
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Trong khodng (-5/3,1), 2 tp J1, J2 déu HT, ngoai
khoang nay thi 1 tp HT, 1 tp PK nén ta dwoc két qua
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Tich phan suy rong loai 2
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Tich phan suy rong loai 2
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Tich phan suy rong - Phu luc
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Tich phan suy rong - Phu luc

Tim a dé céac tp sau HT
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