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Clutong 1

KIEN THUC CO BAN

I. Pinh nghia
F(x) 1a nguyén ham cta f(x) trén khoang (a; b) néu F'(x) = f(x), ¥x € (a; b)
ki hieu Fx) = [f(xdx.

II. Tinh chat
a) (If(x)dx)' = f(x)
b) j[f(x) + g(x)ldx = If(x)dx + Ig(x)dx

¢) jkf(x)dx = kIf(x)dx keR

d) Néu F(t) 12 mot nguyén ham cda f(x) thi F(u(x)) 1a moét nguyén ham
caa f [u(x)] u'(x).

III. Bang nguyén ham thuong dung véi u = u(x)

n+l
1: '[du =u+C 2: Ju”du 2 +C
n+1
3: ili=ln|u|+C 4. Ie“du:e“+C
u
5. Icosudu = sinu + C 6. Isinudu = —cosu + C
3 I dl; = I(1+tan2 u)du = tanu + C

cos " u

®

j d: = I(l + cot?u)du = —cotu + C
sin® u

9. J' du =ilnu—a
u’-a% 2a

+C.

u+a

E] Tinh dao ham cta F(x) = x.Inx — x, rdi suy ra nguyén ham cuia f(x) = Inx.

Giai

Tacé: Fx)=xIlnx-x=x(lnx-1)



Suyra: F(x)=[x(Inx-1)'=Ilnx -1 + X lnx
X

Vay theo dinh nghia cua nguyén ham, nguyén ham cua f(x) = Inx chinh
la F(x) = xInx - x + C.

I

Tinh dao ham cia F(x) = x’Inx, rdi suy ra nguyén ham cia f(x) = 2xInx.

Giai

Tacé: F(x)=xnx nén F'(x)=2xlnx + l x° = 2xlnx + x = f(x) + x
X

Vay jF x)dx = If(x)dx - Idx

2 2
== If(x)dx = F(x) - %«L C = x%Inx —x?+ B

2
Vay mot nguyén ham cia f(x) 1a F(x) = x*lnx - x? :

| @ Tinh nguyén ham cia fix) = xvx +1 biét F(0) = 2.

Giai

Ta cé6 : fix) = xvx+1=(x+1-1Dvx+1
3 1
= x+1DVx+1-vYx+1=(x+1)2 -(x+1)2

Vay If(x)dx - I(x B l)gdx - I(x + 1)%dx

3 !
I(x+1)2d(x+1)— I(x+1)2d(x+1)
5 3
= g(x+1)2 -Z(x+1)2 +C
5 3

= %(x+1)2Jx+1-§(x+1)Jx+1+c

Hay F(x)

%(x+1)2Jx+1—§(x+1)Jx+1+C

Vi F(0) = 2 nén ta c6 : 2=%(0+1)2J0+1—§(0+1)J0+1+C
s e
5= 8 15

Vay F(x) = %(x+1)2w/x+1—-z-(x+1),/x+1+%_




m Cho F(x) = xlnx[%) Yo o p(x) = x?In (%), x> 0.

1. Ching té ring : f(x) = %g'(x) —%x.

2. Suy ra mot nguyén ham F(x) cua f(x).

Giai

1. “Fa'ehs g'(x):2xln(i‘-]+x (dox > 0)
il

Suyra: 2xln|> | =g(x) - xli)=—'--

uy ra 11[4] gx)—-x = n[4 2g(x) X

1 3
Vi fix)= =g'(x)-= *
ay (x) 2g(X) 2x )

2. Tu (*) tasuyra:

2
jf(x)dx =-;—jg'(x)dx—% dex =%g'(x)—%x2 +C= %xz 1n[§j-’%+c

2
Vay mét nguyén ham cta fix) la : F(x) = %xz ln[%) - XT

E 1. Ching minh rang F(x) = 9 + (x - 2)e* 1a mét nguyén ham cia
fix) = (x - 1)e*.
2. Ching minh ring G(x) = —(1 + x)e ™ l1a mot nguyén ham ctia

g(x) = x.e™™. Rdi suy ra nguyén ham cta k(x) = (x — 1)e™.

Giai
1. Tac6: F(x)=e*+e"(x-2)=¢€"(x-1)=1flx)
Vay F(x) la mot nguyén ham caa f(x).
2. Taco: G(x) =1+ x)e™
Suyra: G(x)=-e*+ (1 +x)e*=e™x=gx)
Vay G(x) la mot nguyén ham cua g(x).
Suy ra nguyén ham cla k(x) = (x - l)e*=xe* -e™* =g(x) —e™

Nén Jk(x)dx = Ig(x)dx - je"‘dx = Gx)+e*+C

= (1l+x)e*+e*+C=-xe*+C

Vay nguyén ham cuia k(x) la K(x) = —xe™ + C.




| @ Tinh dao ham ctia (x) = (ax + b)e*. Rdi suy ra nguyén ham cta fix) = —xe™.

Giai
Tir gid thiét @(x) = (ax + b)e*
Suy ra : 0'(x) = (a + ax + b)e*
Pé tinh nguyén ham cda f(x) = xe*tachona=-1,b=1
Thi ¢x)=(-x + 1)e* = @'(x)=—xe"
Vay nguyén ham cuda f(x) = —xe* la F(x) = (-x + 1)e* + C.

Chitng minh F(x) = In|x + vx? + K| 1a mdt nguyén ham cia

(%) = . trén R.

w/x2+K

Giai

X
1+ ——
x+¥x®+K)  Jx®+K _ vx?2 +K +x

Ta e6 - Pilx)= = &
x+\/x2+K x+w/x72+K Jx2+K(x+Jx2+K)
Suy ra: F'(x) = 1 =f{x) VxeR.

\/x2+K

Do dé : F(x) la mét nguyén ham cia f(x) trén R.

Cho ham s6 f(x) = xV/3-x vdi x < 3.

Tim cdc s8 a, b sao cho ham s§ F(x) = (ax® + bx + ¢)¥3-x 1a mot
nguyén ham caa f(x).

DPai hoc Su pham Ki thugt TP.HCM

Giai
1.

2J3—x

[(2ax + b).2(3—x) — (ax? + bx + ¢)]

Tacé: F'(x) =(2ax +b)V3-x - (ax® + bx + ¢).

1
243-x
1
243-x
F(x) 12 mdt nguyén ham cua f(x) khi x <3
o Fx=fix) Vx<3
<  -5ax® + (12a - 3b)x + 6b — ¢ = 2(3 — x)x vx <3

[-5ax® + (12a - 3b)x + 6b — ¢)]




-2

A

—5a = -2 5
=5 12a-3b =6 = {b=—z_2)-
6b-c=0 12
FRETS

[9] Ching minh Feo = 2lln —

a

a . Y ~ ~ A
véi a > 0 1a mot nguyén ham caa
X+a

fix)= véi Vx # + a.
X° -a
Giai
(x-a]' 2a
2
Ta cé : F'(x)=i. LB =_l'(x+a) Vx # + a.
2a (x—a) 2a (x—a)
X+a X +a,
Suy ra: F'(x) = i = 2.x+a Vx#+ta
2a (x+a) X—a
1 1
F'(x) = = = f(x)
(x+a)x-a) x%-a

Vay F'(x) 1a mdt nguyén ham cuia f(x) véi Vx # + a.

- e ”
Ching minh F(x)={ x g la nguyén ham caa
1 1  néu x=0
1 x 3
z=le gl 1)2e 2. néu x#0
f(x) = e X
2 néu x=0
Giai
X X X
x -5 =1). - 1
S KhixwOth e sl st = Hl oy

2

X 2

X

Vay F(x) 1a nguyén ham caa f(x) trén (-, 0) U (0, +x)

* Khix:= 0thi F(0)=hm

e* -1
X
e

F(x) - F(0) 1

x.—

= lim
x—0

0

(1)




X e o x o
= F'(0) = lim i = lim it
x—-0 X2 x-0 2x
£ . o e S actt
Vay F'(0) = lm(l)? o % f(0) (Quy téc L'Hopital) (2)
x—

Tu (1), (2), ta suy ra F(x) 1a nguyén ham cua f(x) trén R.

Tinh dao ham cta F(x) = (x* - DIn|1 + x| - x*In|x].

2
Suy ra nguyén ham cuaa f(x) = xln(1 u x) :

X
Giai

Ta cé6 : F(x):(xz—l)lnll+x| - x%n | x|

o |
Suyra F'(x) =2xln|x+1] + - 2xln|x| - x

x+1

=2xln|x+1|—1—2xlnlx| vix#0,x#1 *)
2 2
Ta cé : f(x):xln(1+x) =xln1+x =21rcln1+x
X X X

=2x[In|1+x| -Inlx|]=2xIn|1 + x| - 2xIn|x| (**)
Tu(*), (**)tasuyra: fix)=Fx)+1

Suy ra jf(x)dx = IF '(x)dx + Ildx =Fx)+x+C

2
Vay nguyén ham cta f(x) = xln(1 < x) 1a
X

Fx)= (x*- Din|1 + x| - x%n|x| + x+ C.

Tim a, b, ¢ sao cho F(x) = e"ﬁ (atan®x + btanx + ¢) 1a mot nguyén ham

cua f(x) = e*¥2 tan’x trén [-g; g]

Giai
Tacé :
F'(x) = w/.a..e"‘/E (atan’x + btanx + ¢) + e"‘E[Za(I +tan? x) tan x + b(1 + tan? x)]

vll VX € (-E; E].
2 2
Tn

F(x) la nguyén ham caa f(x) trén (—%, g) < F'x) = flx), Vx € (-—5, 5)



& e"‘/i [2atan3 x + (2a + b)tan®x + (v/2b + 2a)tanx + (V2 + b)] = e"‘/§ tan® x

Vx € (—E;EJ.
22
<3
Za =1 2
J2a+b=0 * b-—ﬂ
V2b+2a=0 S
V2c+b=0 c:%

@ Chimg minh F(x) = |x| - In(1 + |x/|)1a mot nguyén ham caa flx) =

1+ |x|

Pai hoc Téng hop TP.HCM - 1993

Giai
x - In(1 + x) néux>0
Tacé6: Fx)=4{ 0 néux=0

=<x-hl=x)-néux<0

2 néux>0
1+x
Tacé: fix)={ 0 néux=0
£ “néux<0
1-x
Do dé, ta c6 :
« Bhrx 50t T T 1y (1)
. 1+x 1+x
2 X : 3 X
* RKhix<O0thi F(x) = -1+ = = f(x) (2)
Feie oy
F(x) - F(0) x - In(1 + x)

* Khix=0thi F'(0) = lim = lim

x—0* x-0 x—0" X

X . In(Q+x)
m——-

=lim —-1i
x=»0"X x-0" X
Suy ra : F'(0*) = 1- lim (do quy tdc L'Hopital)
x-0"1+Xx

=) =<1 =6



Mt khde : F(0) = lim Lo oo )

x—0" x-0 x—-0 X
e .
x—0" X
-1
- FO)=-1-lim1*X - _14,1=0
x—0" )
Vay F'@0*)=F(@0)=0 Nén F'(0) = 0 = f(0) (3)
T (1), (2), (3) suy ra F(x) l1a nguyén ham cia f(x) trén R.
x2 x>
Ching minh F(x)={ g 0 s & (x>0) l1a nguyén ham cua
0= (x=0)
xinx = (x>0)
ot { 0 (x=0)
DPai hoc Y duge TP.HCM
Giai
* Khix>0tacé: F(x)= xlnx+§—§=xlnx=f(x) (1)
<2 2
—Inx-—
e oo e e U TR S RN &
x—0" x-0 x—-0" X
= lim 5lnx— lim 25 lim ln—X—O
x—-0" 2 x—0" x—0* 2
X

1 ;
= lim —%~  (quy tdc L'Hopital)

T (1), (2) ta két luan F(x) 1a nguyén ham cida f(x) trén [0, +x).

2 2
Tinh dao ham ctia ham s§ F(x) = In (__x 2Vx + 1]“

2 +2Jx +1
x* =1

x? +1

Réi suy ra ho nguyén ham cia f(x) =

10




