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Chuyén dé: Nguyén Ham Bang Phuong Phap Tung
Phan

Phuong phép tim nguyén ham bang phuong phap ting phan la mét trong hai
phuong phéap co ban dé gidi quyét cac bai todn nguyén ham, tich phan phtc
tap, dac biét 1a cac bai todn chira tich ctia hai loai ham s6 khéc nhau.

1. Co so ly thuyét va cong thuc nguyén ham tung phan

Phuong phdp nay xuat phat tir cong thic dao ham cliia mét tich hai ham s6 u(x)

va Vv(x):

(uv)' = u'v + uv'

Lay nguyén ham hai vé, ta co:

f(uv)'dx = [u'vdx + Juv'dx

& uv = [vdu + [udv

Tu do, ta suy ra céng thic tinh nguyén ham ting phan:
Judv =uv - f[v.du

e Muc tiéu: Chuyén viéc tinh nguyén ham [udv (phtc tap) vé viéc tinh nguyén

ham [vdu (don gian haon).

e Chia khéa thanh céng: Nam & viéc chon u va dv mot cach hop ly.
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2. Phuong phap dat u va dv
Dé& ap dung cong thic thanh cong, ta can chon u va dv = f(x)dx sao cho:
e dv phai dé dang tim dugc nguyén ham v.

e Nguyén ham [v du phai don gian hon hoac dé tinh hon nguyén ham ban dau

Ju dv.
a. Quy tac uu tién dat u
Ta thuong dung quy tac ghi nhé th( ty vu tién khi dat u nhu sau:
"Nhat Léc, Nhi Pa, Tam Luong, TG MG"

1. (Léc) Logarit: Cac ham ch(a In(x), Ioga(x).

2. (Pa) Pa thuc: Cac ham da thic P(x) = ax" +bx" + ...

3. (Luvong) Luong giac: Cac ham sin(x), cos(x), tan(x), cot(x).

4. (M) Mi: Cac ham X, a*.

Ham s6 nao xuat hién trudc trong thir tu trén thi uu tién dat lam u. Phan con lai

cla biéu thirc dudi dau tich phan (bao gom ca dx) sé la dv.

3. Cac dang todn co ban

Dang 1: Nguyén ham cua P(x) - In(ax+b)
Phuong phap: Dat u = In(ax+b) va dv = P(x)dx.
Vidu 1: Tinh | = [x In(x) dx

e Dat u = In(x) = du = (1/x) dx
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. Détdv=xdx=>v=x2/2

Ap dung c6ng thuc:

| = uv - Jvdu = (x2/2)In(x) - [(x2/2)(1/x)dx = (x2/2)In(x) - [(x/2)dx
| = (x?/2)In(x) - x%/4 + C

Vidu 2: Tinh ] = [(2x + 1)In(x) dx

e Dat u = In(x) = du = (1/x) dx

e Datdv = (2x + 1)dx=>v=x2+x

Ap dung cbéng thuc:
] = (X2 + x)In(x) - [(x2 + x)(1/x)dx = (x2 + x)In(x) - [(x *1)dx
] = (X2 + x)In(x) - (x2/2 + x) + C

Dang 2: Nguyén ham ctia P(x) - e@%xth

Phuong phéap: Dat u = P(x)va dv = e@X+bqx.
Vidu 1: Tinh | = [x eX dx

e Datu = x = du = dx

e Patdv = eXdx = v = X
Ap dung céng thuc:
|=xeX-feXdx=xeX-eX+C=(x-1)eX+C

Dang 3: Nguyén ham cua P(x) - sin(ax+b) hoac P(x) - cos(ax+b)

Phuong phap: Dat u = P(x) va dv = sin(ax+b)dx hoac dv = cos(ax+b)dx.
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Vi du 1: Tinh | = [x cos(x) dx

e Datu = x=du = dx

e Dat dv = cos(x) dx = v = sin(x)
Ap dung cbéng thuc:

| = x sin(x) - [sin(x) dx = x sin(x) - (-cos(x)) + C = x sin(x) + cos(x) + C

4. Cac dang toan nang cao va ky thuat dac biét
a. Nguyén ham tung phan luan hoéi (lap lai)

Dang nay xay ra khi tinh nguyén ham cua tich hai ham lugng giac va ham m{,
vi du: Je®*sin(bx)dx. Sau khi tirng phan 2 1an, nguyén ham ban dau sé xuét hién

lai.

Phuong phap: Dat | 1a nguyén ham can tinh. Tung phan 2 lan, ta sé cé mot

phuong trinh chra I, tir dé gidi tim |.
Vi du: Tinh | = [eXcos(x) dx

Lan 1:

e Patu = eX = du = X dx

e Dat dv = cos(x) dx = v = sin(x)

| = eXsin(x) - [eXsin(x) dx = eXsin(x) - ]
Lan 2 (Tinh J = [eXsin(x) dx):

e Datu = eX = du = eXdx
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e Dat dv = sin(x) dx = v = -cos(x)
) = -eXcos(x) - [(-cos(x))e* dx = -eXcos(x) + [e*cos(x) dx = -eXcos(x) + |
Thay ] vao biéu thirc cta I:
| = eXsin(x) - (-e*cos(x) + 1)
| = e*sin(x) + eXcos(x) - |
21 = e*(sin(x) + cos(x))
Vay, | = (e*/2)(sin(x) + cos(x)) + C
b. Phuong phap tinh nhanh (Phuong phap mua cét / So dé chéo)

Phuong phap nay ap dung hiéu qua cho dang [P(x)f(x)dx, trong dé P(x) la da

thdc va f(x) 1a ham dé 18y nguyén ham nhiéu lan (e®%, sin(ax), cos(ax)).
Cach thuc hién:

1. Lap bang gom 2 cét: Cot 1 (U) dé lay dao ham, Cot 2 (dV) dé€ lay nguyén
ham.

2. Viét P(x) vao cot U va f(x) vao cot dVv.

3. Lay dao ham lién ti€p & cot U cho dén khi bang 0.

4. Lay nguyén ham lién ti€p & cot dV véi so lan tuong Gng.

5. K&t qua la téng cac tich chéo tir trén xuodng, véi dau dan xen (+, -, +, -, ...).

Vi du: Tinh | = [x%eX dx
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U (Pao ham) dV (Nguyén ham)

+ x2 eX
- 2X eX
+ 2 eX
- 0 eX

Nhan chéo va lay tong theo dau:

| = (+x2)(e¥) - (2x)(eX) + (2)(e¥) + C

| = (x2-2x + 2)eX + C

c. Dang an, phai bién doéi trudc khi tung phan

Mot s6 ham s6 khoéng c6 dang tich ré rang nhung van cé thé ap dung phuong

phap ting phan bang cach coi dx la dv.
Vi du: Tinh | = [In(x) dx
Ta xem day la tich cda In(x) va 1.

(1/x) dx

e Dat u = In(x) = du
e Datdv=dx=v=x
Ap dung céng thuc:

| = x In(x) - [x(1/x)dx = x In(x) - [1 dx = xIn(x) - x + C
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d. Nguyén ham truy hoi

Day la dang toan tim mai lién hé gilta nguyén ham In va In_1 hoac In_2.
Vidu: Chol = [sin"(x) dx. Tim hé thic lién hé gilra | val ..
Ta viét | = [sin"1(x)sin(x) dx.

e Dat u = sin"1(x) = du = (n-1)sin"2(x)cos(x) dx

e Dat dv = sin(x) dx = v = -cos(x)

| = -sin™1(x)cos(x) - f(-cos(x))(n-l)sin”'z(x)cos(x) dx

n
| = sin™1(x)cos(x) + (n-1)[cos?(x)sin™2(x) dx

| = -sin"™(x)cos(x) + (n-1)f(1-sin%(x))sin"4(x) dx

| = -sin"™(x)cos(x) + (n-1)[[sin"4(x) dx - [sin"(x) dx]
| =-sin™(x)cos(x) + (n-1)I_ - (n-1)I

|+ (n-1)1 = -sin™ 1 (x)cos(x)+ (n-D)l

n 2

nl = -sin™L(x)cos(x) + (n-1)I_,

Pay chinh la cong thirc truy hoi can tim.
5. Bai tap van dung

1. Tinh | = [x2 In(x) dx

2. Tinh | = [(x+1)sin(2x) dx

3. Tinh | = [e?Xsin(3x) dx (Dang lu&n héi)

4. Tinh | = [x3eX dx (DUng phuong phap mua cot)
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5. Tinh | = [arctan(x) dx (Dang &n)

6. Tinh | = [(In(x)/x3) dx
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