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Tong hop phuong phdp tim nguyén ham: Doi bién
sd va Tung phan

Khi cdc cong thdc nguyén ham co ban khong thé ap dung truc tiép, ching ta
can st dung cac ky thuat nang cao hon. Hai phuong phéap phé bién va hiéu qua

nhéat la phuong phap déi bién sé va phuang phap nguyén ham tirng phan.

I. Phuong phap déi bién soé

Nguyén tac chung: Bién d6i nguyén ham can tinh thanh médt nguyén ham
khac don gidn han bang cach déi bién.

1. Dang 1: Pat t = u(x)

Phuong phép nay dua trén dinh ly: Néu [f(t)dt = F(t) + C thi [f(u(x))u'(x)dx
= F(u(x)) + C.

a. Phuong phap giai

1. Budc 1: Chon moét biéu thirc trong ham sé duédi dau tich phan dé dat t =
u(x). Dau hiéu nhan biét la trong bi€u thirc cé ca u(x) va dao ham cuta né la

u'(x).
2. Budc 2: Tinh vi phan hai vé: dt = u'(x)dx.

3. Buéc 3: Bi€u dién ham s6 f(x) va dx theo t va dt. Ta dugc nguyén ham méi: |
= [g(t)dt.

4. Budc 4: Tinh nguyén ham theo bién t. Gia st két qud la G(t) + C.
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5. Buédc 5: Tra lai bién cl x bang cach thay t = u(x). K&t quad cudi cung lal =

G(u(x)) + C.

b. Vi du minh hoa

e Vidu 1: Tinh I = [(2x + 1)(x2 + x)3 dx
Phén tich: Ta thay (x2 + x)' = 2x + 1. Do d6, ta datt = x2 + x.
Giai:

1. batt=x2+ x.

2. Lay vi phan: dt = (2x + 1)dx.

3. Thay vao nguyén ham: | = [t3 dt.

4. Tinh nguyén ham theo t: | = t4/4 + C.

5. Tra lai bién x: | = (x2 + x)4/4 + C.

e Vi du 2: Tinh ] = [cos(x)sin*(x) dx
Phé&n tich: Ta thay (sin(x))' = cos(x). Do d¢, ta dat t = sin(x).
Giai:
1. bat t = sin(x).
2. Lay vi phan: dt = cos(x)dx.
3. Thay vao nguyén ham: ] = [t* dt.
4. Tinh nguyén ham theo t: ] = t3/5 + C.

5. Tra lai bién x: ] = sin>(x)/5 + C.
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e Vidu 3: Tinh K = [(Inx)/x dx
Phén tich: Ta thay (Inx)' = 1/x. Do d¢, ta dat t = Inx.
Giai:
1. batt = Inx.
2. Lay vi phan: dt = (1/x)dx.
3. Thay vao nguyén ham: K = [t dt.
4. Tinh nguyén ham theo t: K = t?/2 + C.

5. Tra lai bién x: K = (In2x)/2 + C.
2. Dang 2: Pat x = u(t) (Phuong phap luong giac hdéa)

Phuong phap nay thuong dugc s dung dé khu cac bi€u thic chla can thic
hodc cdc mau s6 phic tap bang cach s dung cac céng thirc lugng gidc.

a. Dau hiéu nhan biét va cach dat

Ta thuong dua vao cac biéu thirc dac trung dé chon cach dat phu hop:
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Dau hiéu (biéu thuc

Cach dat bién Diéu kién cua t
trong ham)

X = a-sin(t) hoac x =
V(a2 - x?) t € [-n/2, /2] hoac t € [0, ]
a-cos(t)

x = a/sin(t) hoac x = te&[-n/2, n/2],t = 0 hoact e
V(X2 - a2)
a/cos(t) [0, m], t # 1/2

V(X2 + a2) hoac (x2 +
X = a-tan(t) te (-n/2, 1/2)
a?)

b. Vi du minh hoa
e Vidu 1: Tinh | = [dx / V(4 - x?)
Phén tich: Bi€u thirc cé dang V(a2 -x2) véi a = 2.
Giai:
1. bat x = 2sin(t) véi t € [-1/2, n/2].
2. Lay vi phan: dx = 2cos(t)dt.

3. Thay vao nguyén ham: v(4 - x2) = V(4 - 4sin?(t)) = V(4cos?(t)) = 2|cos(t)|. Vit

€ [-/2, /2] nén cos(t) = 0, do dé 2|cos(t)| = 2cos(t).
4. Taco: | = [(2cos(t)dt) / (2cos(t)) = [dt =t + C.
5. Trd lai bién x: TU x = 2sin(t), suy ra sin(t) = x/2, vay t = arcsin(x/2).

6. Két qua: | = arcsin(x/2) + C.
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e Vidu 2: Tinh | = [dx / (x2 + 9)
Phén tich: Bi€u thirc cé dang x2 + a2 vGi a = 3.
Giai:
1. bat x = 3tan(t) vdéi t € (-/2, /2).
2. Lay vi phan: dx = 3(1 + tan?(t))dt = 3/cos2(t) dt.
3. Thay vao nguyén ham: x2 + 9 = 9tan?(t) + 9 = 9(tan?(t) + 1).
4. Ta cé: ) = [(3(1 + tan?(t))dt) / (9(tan?(t) + 1)) = [(1/3)dt'= (1/3)t + C.
5. Tra lai bién x: T x = 3tan(t), suy ra tan(t) = x/3, vay t = arctan(x/3).

6. K&t qua: | = (1/3)arctan(x/3) + C.

Il. Phuong phap nguyén ham tung phan

Nguyén tac chung: Dua trén cong thic dao ham cdia moét tich (u.v)' = u'v +
uv', phuong phap nay gilp chuyén moét nguyén ham phic tap thanh mot
nguyén ham don gian hon.

1. Cong thuc

Cong thic nguyén ham tung phan: fu dv = uv - [v du

2. Phuong phap giai

1. Budc 1: Tach bi€u thirc dudi dau tich phan f(x)dx thanh hai phan u va dv.

2. Budc 2: Dat u = f(x) va dv = g(x)dx.

3. Budc 3: Tu u, tinh vi phan du = u'(x)dx. Tt dv, tim mét nguyén ham v =

Jdv = [g(x)dx. (Luu y: khi tim v, ta chon C=0 cho don gian).
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4. Budc 4: Ap dung cong thdc fu dv = uv - [v du.

Muc tiéu: Viéc chon u va dv phai sao cho nguyén ham [v du & vé phai don gian
hon hodc cé thé tinh dugc dé dang hon so véi nguyén ham ban dau.
3. Quy tac dat u va dv

Pé chon u va dv mét cach hiéu qua, ta thuong dung quy tac uu tién dat u theo

th& ty: "Nhat Log, Nhi Pa, Tam Luong, Ta Mi".
e Nhat Log: Né&u c6 ham logarit (Inx, logax), uu tién dat ula ham logarit.

e Nhi Pa: Néu khong cé log, nhung cé ham da thic (x, x2, ax+b,...), uu tién

dat u la ham da thuc.

e Tam Luong: Néu khéng c6 log va da thic, nhung cé ham lugng giac (sinx,

COSX,...), uu tién dat u la ham lugng giac.
e T& Mii: Néu chi con ham m (e*, a*), dat u la ham md.
Phan con lai cla biéu thic f(x)dx sé la dv.
4. Cac dang bai tap thuong gap
a. Dang 1: Tich cua Pa thirc va Logarit
Phuong phap: bat u = Inx (hoac logax), dv = P(x)dx.
e Vidu 1: Tinh I = [x:Inx dx
Giai:
Theo quy tac "Nhat Log", ta dat:

ou=Inx=>du=(1/x)dx
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odv=xdx =>vVv=[xdx = x?/2
Ap dung c6ng thuc:
| = uv - [vdu = (Inx)(x?/2) - [(x?/2)(1/x)dx
| = (x2Inx)/2 - (1/2)[x dx
| = (x2Inx)/2 - (1/2)(x?/2) + C = (x2Inx)/2 - x3/4 + C.
b. Dang 2: Tich cua Pa thuc va Luong giac (hoac Mii)
Phuong phap: Dat u = P(x), dv la phan con lai.
e Vidu 2: Tinh ] = [x-cos(x) dx
Giai:
Theo quy tac "Nhi Pa", ta dat:
ou=Xx=>du=dx
o dv = cos(x)dx => v = [cos(x)dx = sin(x)
Ap dung cbéng thuc:
J =uv - Jvdu= x'sin(x) - [sin(x)dx
] = x-sin(x) - (-cos(x)) + C = x-sin(x) + cos(x) + C.
c. Dang 3: Tich cua Mi va Luong giac (Nguyén ham lap)

Phuong phap: Dat u la ham lugng gidc (hodc ham mi). Sau khi ting phan 2

lan, nguyén ham ban dau sé xuat hién lai. Ta chuyén vé dé tim két qua.

e Vi du 3: Tinh K = [eX:sin(x) dx

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/9



Giai:

Lan 1: Dat:

o U = sin(x) => du = cos(x)dx

o dv =exdx =>v = ex

K = exsin(x) - [e*cos(x)dx. bat Ki = [e*cos(x)dx.
Lan 2: Tinh Ki bang phuong phap ting phan:

o u' = cos(x) => du' = -sin(x)dx

o dv' =exdx => v' = ex

Ki = excos(x) - [e*(-sin(x))dx = e*cos(x) + [e*sin(x)dx = excos(x) + K.
Thay K1 vao biéu thirc cia K:

K = exsin(x) - (excos(x) + K)

K = exsin(x) - excos(x) - K

2K = eX(sin(x) - cos(x))

K = (ex/2)(sin(x) - cos(x)) + C.

IlIl. Tong két va Loi khuyén

e Khi nao dung Péi bién s? Khi biéu thirc duéi ddu tich phan chira mot ham
s6 u(x) va dao ham u'(x) ctia nd, hoac khi cé cac dang can thdc, mau soé dac

biét c6 thé lugng giac hoéa.
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e Khi nao dung Tung phan? Khi bi€u thic la tich cla hai loai ham khac nhau
(logarit, da thirc, lugng gidc, mi). Hay nhé quy tac "Nhat Log, Nhi Da, Tam
Luong, TG MQ".

e Luyén tap: Chia khda dé thanh thao hai phuong phap nay la nhan dang
ding dang toan va thuc hanh gidi nhiéu bai tap. Doi khi mét bai todn c6 thé

yéu cau két hgp cd hai phuong phap.
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