MOT SO PHUONG PHAP TIM
2 NGUYEN HAM

1. Phuong phap déi bién s6
Co s& cua phuong phap doi bién so 1a dinh 1i sau day.

DINH Li 1

Cho ham s6 u# = u(x) c6 dao ham lién tuc trén K va ham s6 y = flu)
lién tuc sao cho f[u(x)| xdc dinh trén K. Khi dé néu Fla mot

nguyén ham ciia £, tic la [f(u)du = F@u)+ C thi

If[u(.r}]u'(x)dx = Flu(x)] + C. (1)

Chimg minh
Theo quy tic tinh dao ham ctia ham s6 hop, ta c6

(Flu(x)]+ C)' = F*[u(_t:}]u'{x) = f[u{,r}]u‘(.r).
Vay ta c6 (1). ' O
CHUY
Trong thuc hanh, ta thuong viét tit Flu(x)] 1a F(u), flu(x)] 1a flu)
va coi du 1a vi phin cta haim s6 u = u(x) (nghia la du = du(x) = w'(x)dx).
Khi dé, cong thite (1) duoc viét nhu sau :
jf[u(,r)]u'(x}dr - j' flueo)]dutx) = [£(w)du
= F(u) + C = F[u(x)] + C. ()

Ta néi da thue hién phép déi bi€n u = u(x).

Vidy 1. Tim [2x+1)*dx.

142



Gidi. Tacé (2x + 1) dx = %m— +D*@2x+ Dde = %(2_1- + ¥Ry +1).
Pat u = u(x) = 2x + 1. Ap dung cong thiic (2), ta c6
T T, - oy et . o 1ipa
_[(24 +1)'dx = IE(ZA +1)°d(2x +1) = J.EH du = Eju du
_11
2’5

[H1] 7im [2x(:% + 1) .

2x
Vidu 2. Tim I dx.
‘ \1'3 .1'2 + 4

w +C = %(2,\: +1)° +-C.

Giai. Ta c6
1

. 2 4y 1
2xdx  _ (x" +4) dx =(x2 +4) 3d(x? + 4).

I +4 A +4
bat u = x* + 4. Ap dung cong thiic (2), ta ¢6

1 1
Zx dx = '[(.rl +4) 3d(x? +4) = ju 3 du
3[ 2
x°+4

2
3

w2

_3 o
—2u +C—2{,1 +4)

Vidu 3. Tim |cos (7x + S)dx.

Giai. Ta co

+C.

cos(7x + 5)dx = %Cos{'f'.r +5)(7x+ 5 dx = %cas{?x + 5)d(7x + 5).

Dat u = 7x + 5. Cong thiic (2) cho ta
| l
[cos(7x + S)dx = _hcos{?,r +5)d(7x +5) = hcusu_du

i -
= ?smu +C = $sm{?.x +5+C.

. sinx
Vidu 4. Tim Ie cos.x dx.
Giai. Taco
e cosxdy = e 'd(sinx).
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Pat u = sinx. Cong thiic (2) cho ta
J.e“i""' cosxdx = J'ef'i“ d(sinx) = _fe“ du=e" +C=e"" +C.

[H2] im ’[.:ne'“”"2 dx.

2. Phuong phap ldy nguyén ham timg phan
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Co s¢ cua phuong phdp ldy nguyén ham timg phén la dinh Ii sau day.

DINH LI 2

Néu u, v*1a hai ham s6 ¢6 dao ham lién tuc trén K thi
[uCow'(x)dr = uxwv(x) - _[ v(ou'(x)dx.

Coéng thiic trén goi l1a cong thite Idy nguyén ham timg phdn (goi tit la cong
thite nguyén ham timg phan) va duge viét gon dudi dang

J-udv = uv — jl-‘du.
Chimmg minh
Ta can chimg 16 vé phai la mét nguyén ham cua wv'. That vay
(u(_r)v(.x} = Ir{x}u‘(.x}d.r]' = u(x)v'(x) + v(Ou'(x) — ( J‘v(.r)u'(.x)dr)r
= w(x)v'(x) + v(xu'(x) — v(eu'(x) = u(x)v'(x). O
Vidu 5. Tim _[.r cos x d.x.
Gidi |
Pat u(x) = x, v'(x) = cosx. Khi dé u«'(x) = 1, v(x) = sinx (chi cin ldy mot
nguyén ham cua v'). Theo cong thic nguyén ham timg phan, ta c6
I_rcos_rd\' = x sinx — |sin xdx = x sinx + cosx + C.

Vi du 6. Tim nguyén ham cta ham s6 v=In.x.
Giai

. ]
bit 4 = u(x) = Inx, dv = dx. Khi dé du = —-;d'c. v = v(x) = x. Theo cong

thitc nguyén ham timg phdn, ta cé

jln xdx = xlnx - I.’(.%dt = xlny - _[d.r =xlnx—-x+C.



@ Tim nguyén ham cida ham sé f(x) = %—ez"' .

(Hu6ng dan. Dat u(x) = % v'(x) = e2¥).

Cau hoi va bai ta
0 an

5. Dung phuong phdp doi bién so, tim nguyén ham cia cdc him s6 sau :

9x?

a)f(x)= (Huwong dan. Dat u = 1 - .rj.) :

1 —x
1

b) f(x) = ﬁ
JX
c)flx)= .tw!4 ] =22 (Huomg dan. Pat u = 1 - .rz) :
1 "
d)f(x)= ﬁ(] " \G)? (Huong dan. Pat u = 1 + JT)

6. Dung phuong phdp ldy nguyén ham timg phén, tim nguyén ham cta cic ham
sO sau :

(Huong dan. Dat u = 5x+4)

x.
2 k]
¢) F(x) = xe*; d) f(x) = x> In(2x).

a) f(x) = xsin b) f(x) = x2cosx ;

Luyén tap

Tim nguyén ham cua cdc ham so sau :

7. a)f(x)=3x7-3x% ; b) f(x) = cos(3x + 4) ;
S — = aiS L cosl
c)fid)= C052(3_1' o) : d) f(x) = sin 3 Cos =+
2 5
8. a)f(x)= ‘-’E[L— 1] * b) f(x) = 2 sindcos— ;
T I8 ' BT X X
) f(x) = xe* ; d) fx) = e¥3*9,
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9. a)fix)= X% cos2x ; b) f(x)= J: Inx ;

&) FEx)= sin® xcosx : d) f(x) = .3.'(:08{.1:2).



