TiCH PHAN BAT BINH



PDINH NGHIA

F(x) la nguyén ham cua f(x) trong (a, b) « F'(x) = f(X)

Jf(x)dx = F(x) + C : tich phan bét dinh




BANG CONG THUC NGUYEN HAM
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BANG CONG THUC NGUYEN HAM

8/ fchx dx =shx +C
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Vi du

J" X . . X C
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X
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CAC PHUONG PHAP TINH TICH PHAN

1.DA6i bién:

Poi bién 1: x = u(t) =dx=u’'(t) dt
Jf(x) dx = Jf(u®)u’(t)

&l5i bien 2: u(x) = t= u'(x) dx = dt
[flu(x))u’(x) dx = Jf(t)

dt

2. Tich phan tirng phan:

Ju)v'(x) dx = u(x)v(x) Ju'(x)v(x)

ux




Vi du

2 _1 e 3 3 -+
jxe i _gfe d(x°) _Be +C
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4+ X 2 2
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M6t so lwu y khi dung tp tirng phan

P.(x) la da thirc bac n.

[Pa-In(ax)ax

an .arctan xadx

JPn.arcsin xXdx

[Pn e“Xdx

. dv =P,dx, ulaphan con lai

>

an.sin xdx

u =P,(x), dvla phan con lai



Vi du

. ax
U =arcsin X = du =
| = farcsinxdx \/1- X2

dv =dx, chon v =x

xdx Jd(l x°)

| =X arcsin X - f =X arcsin X + —
\/1 X2 \/1 X2

=X arcsin X +;\/1- X2 +C



TicH PHAN HAM HO’U TY

Nguyén tac: chuyén vé cac tich phan co ban

dx AX + B)dXx
JQ(X- a)" Ix*+px+q

Trong d6: * m la cac s6 tw nhién,

*Cactamthircbac2co A=p?- 49<0



Tich phan cac phan thirc co ban

fdx =Inx-a+C
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ax 1 1

Jox
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(m>1)



Tich phan cac phan thirc co ban

J(AX + Bjax Pao ham ciia MS (1dy hét Ax)
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Tich phan cac phan thirc co ban
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Vi du
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Tich phan cac phan thirc co ban
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Chirng minh quy nap |
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PINH LY PHAN TICH

p(X)
(x-a)"(x-b)"(x°+px+q)

Ham hiru ty: f(X) =
V&i da thire & t&r cd bac nhé hon mau va tam
thirc & mau co A < 0, sé dwoc phan tich & dang

f(x)= A, A +...+ An . B +...+ 5

x-a (x-a) (x-a)" x-b (x- b)"
Cx+D, N C,x+D, - C. x+D,

+
X2+px+qg (X°+px+Qq)° (x> +px+q)'




MOT SO Vi bU PHAN TiCH

2x-1  2x-1 A N B
x°+2x-3 (X-D(x+3) x-1 x+3
Tinh A: nhan 2 vé v&i (x-1), sau doé thay x b&i 1

_ x=3
2X 1:A+ B (x-1) = A:1
X+3 X+3 4

Pé& tinh nhanh, trong biéu thirc 2x -1

F(X) =

N . ( I
Che (x-1) roi cho x = 1 ta tim duwoc A

Tinh B: nhan 2 vé v&i (x+3), sau do thay x béi -3

(hoac che x+3 trong phan thirc ban dau)= B = 7/4



2X -1 A B C
+

i = +
( (X+3) x-1 (x-1)° x+3

F(X) =

Tinh B: vé trai che (x-1)? sau do thay x b&i 1




g XL _A 14 C
( “ x-1 (x-1)° x+3

Tinh B: vé trai che (x-1)? sau doé thay x b&i 1

Tinh C: vé trai che (x + 3), thay x b&i -3




2X -1 A 1/4 +-7/16

f(Xx) = 5 — + 5
(X -1 ( x-1 (x-1) X+3

Tinh B: vé trai che (x-1)? sau doé thay x b&i 1

Tinh C: vé trai che (x + 3), thay x b&i -3

Tinh A: nhan 2 vé v&i X roi cho x— o«




2X -1 A 1/4 +-7/16

f(Xx) = 5 — + 5
(xX-1D°'(x+3) Xx-1 (x-1) X+3

Tinh B: vé trai che (x-1)? sau doé thay x b&i 1

Tinh C: vé trai che (x + 3), thay x b&i -3

Tinh A: nhan 2 vé v&i X roi cho x— o«




2X -1 A 1/4 -7/16
f(X):X 5 =X + X 2+X
(x-1)'(x+3) x-1 (x-1 X +3

Tinh B: vé trai che (x-1)? sau doé thay x b&i 1

Tinh C: vé trai che (x + 3), thay x b&i -3

Tinh A: nhan 2 vé v&i X roi cho x— o

: 7 /
— - _ A —
) ’ 16 16



Str dung nguyén tac chung

Quy dbng mau sb va dong nhéat tlr s6 2 vé

2x -1 A Bx +C
f(X) = = +—
(X +x+1)(x+3) X+3 X +x+1

2X - 1 =A(X* + X +1) +(Bx +C)(x +3)
= 2x-1=(A+B)X* +(A+3B+C)x+A+3C
‘A+B =0 A=-1

A+3B+C =2 < 1B =1
L/4+3C::'1 LC::()

0




Vi du tinh tich phan
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TicH PHAN HAM VO TY

fR
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trong dé m,, n,, m,, n, la cac sé nguyén.

Phuwong phap chung: dat
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tn

n la BSCNN(n,, n,)
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N S at
'= 3fﬁ-1 - 3f(t- (2 + t+1)

__cat [+ 2
B ft- 1+ Jﬂt‘2 +t+1dt



Cac trvong hop rieng cua tich phan Eurler

ax
J‘\/aXZ + bX+ C f\/a)g + bx+ calx
(Ax+ B)adx
f\/axz + bX+ C f(AX"' B)\/aXZ + bx+ cax

Nguyén tac chung: dwa vé binh phwong ddng cla
cac tam thirc dwdi can va ap dung tp bang.

_ , _
b c b

at +bx+c=al| x+ | +—-
a 452_

24




[ (e B Af 2ax+ b dk
Jaxd + bx+ ¢ 289 a + bx+ ¢

ax

Abf
Jax + bx+ ¢

24

Twong tw cho trwaong hop con lai.
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Vi du
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TONG QUAT

J"R( X\ ax + bx+ C) ax

Sau khi duwa tam thire bac 2 vé binh phuwong
dang, co thé roi vao cac TH sau:

fR(L;x/A2 - Lf)du = Pat u = Asint, te [-n/2, n/2]

fR(LL\/U?' - AZ)O'U = bat u = Alsint, te [-n/2, n/2]

fR(LL\/L/2 + Az)db = Pat u = Atant, te (-/2, n/2)



Lwu y

f dx
(x - k)Nax? +bx +c

bat x — k = 1/u sé dwa vé dang

f du
Ja'ut+b'u+c'




Vi du

[ :f\/(x2 +4X +5)°dx :f\/[(x+2)2 +1] dx

| = f\/(uz +1)3dU bat u = tant

5 dt
cos’t

| = [{(tan’t +1)

dt . costdt
cos’ t f(l sin” t)’ J4(1 v)




TiCH PHAN TREBUSEV

me (ax" +b)’dx| mn, placacsé hiuty

TH 1: p la s6 nguyén : bat x = t,

k la BSCNN mau so ctia m, n.

+ : Y .
TH 2: m+1 la sO nguyén: Patax"+b =tk kla
I mau so cla p
m+1 L s .
TH 2: + [las6 nguyén:batbx " +a=t<, kla
A,

mau so cla p



Vi DU

’:f ax
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f dx m =-4,n =2, :-;

X1+ X2 m+1 -4+1 1
= +p = - —==2

n 2 2
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TICH PHAN HAM LUONG GIAC

| = fsinm xcos” x dx

*m=2k+1 | =- fsinZkXcos” X d(cos X)

*n=2k+1 | = fsinm x cos* x d(sin x)

* m, n chan: dung cong thirc ha bac

. 1 .

SIN X COS X zism 2X,

. 9 1- cos2x 5 1+ cos2x
SIn” X = , COS™ X =

2 2



TICH PHAN HAM LUONG GIAC

UR(COS X,sin x)dx

Thay x b&i —x, biéu thirc dwéi dau tp khong doi

= [ =cosX

Thay x b&i n—x, biéu thirc dwéi dau tp khdong doi
= [ =sin X
Thay x b&i n+x, bi€u thirc dwéi dau tp khéng doi
= [ =tan X
X

Tong quat: = t=tan§



Vi DU

| = fSiIlBXCOS4X dx =- f(l- cos” X)cos” X d(cos X)

=- f(cos4x— cos’ X) d(cos x)

cos’ X cos’ X
- + +C
D 7

=
COS XS1in™ X




| _f COS> X dx
cos’ X + 2sin X

Thay x b&i & - X trong bi€u thirc dwéi dau tp

cos’ (7T - X)
cos® (7t - X) + 2sin( - X)

d(m- X)

_ 3
B COS” X (- dx)

cos’ X + 2sin X

3
COoS X
— adx

cos’ X + 2sin X




I f Cos> X
cos’ X + 2sin X

dx Patt=sinx

1- sin” X)cos X dx
1- sin” X +2sinx

||
°—a

1t+2t

dt

1
/°==\

1t+2t



| — dx
fcosx +sin X + 2

X 2

t =tan— = dt 21(1+tan2 i)dX: ax = dt
2 2 2 1+t
I_f 1 2m-_f at
ot 1-t*> 1+t Jt?+2t+3

+ 2

14+t° 1+t°



Mot dang dac biét cua tp ham lwgng giac

ax

f asin X+ bcos X+ C
a'sin X+ b'cos X+ C

Bi€u dién
TU SO = Ax (dao ham mau s6) + Bx(MAU SO)

+C
Tim A, B, C bang dong nhét thirc.




Vi du

ax

) _Jsinx+ 2cos X- 3
Sin X- 2cos X+ 3

sinX +2cosXx- 3

=A(sinX - 2cosX +3)'+B(sinx - 2cosx +3)+C

< sinX +2cosX -3

=A(cosX +2sinx) +B(sinx - 2cosx +3)+C

= A= ,B:-g, C=--"-



_4 d(sinx- 2cosX +3) §X_ 6 ax
5Y sinX-2cosX+3 5 5fsinx- 2C0SX +3

1 |

gln\sinx- 2cos X +3| f =tan
2
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