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10.1 Cac phwong phap tinh tich phan

10.1.1 Nguyén ham va tich phan bat dinh

Dinh nghia 10.1.1. Ham F(z) dirgc goi la nguyén ham ciia ham

f(x) trén khodng nao dé néu F(z) lién tuc trén khodng dé va kha vi



10.1. Cac phwrong phap tinh tich phan

tai moi diém trong ciia khoang va F'(z) = f(x).

Pinh Iy 10.1.1. (ve sir ton tai nguyén ham) Moi ham lién tuc trén
doan [a,b] déu cé nguyén ham trén khodng (a,b).

Dinh 1y 10.1.2. Cdc nguyén ham bdt ky cia cing mot ham la chi
khdc nhau bdi mot hang sé cong.

Khdic véi dao ham, nguyén ham ciia ham so cap khong phai bao

. ~ . . & ~ . # ~ _ ;2
gir ciing 13 ham so cap. Chang han, nguyén ham cia cidc ham e,

1 cosz sinx g~ . -
... 1a nhirng ham khong so cap.

cos(x?), sin(z?)

bl

"Iz’ x T
Dinh nghia 10.1.2. Tap hop moi nguyén ham cia ham f(z) trén
khoang (a, b) diroc goi la tich phan bat dinh ctia ham f(z) trén khoang

(a,b) va diroe ky hicu 1a
[ @i

Néu F(z) 1a mot trong cdc nguyén ham ciia ham f(z) trén khoang
(a,b) thi theo dinh 1y 10.1.2

/f(:l:)d:l::F(:l:)+C, CeR
trong d6 C 1 hing s6 tuy v va ding thite can hiéu 1a ding thikc gitra

hai tap hop.
Céc tinh chat co ban cia tich phan bat dinh:

/ flz dq: (z)dz.
) ( [ fla)dz) = f().
) [ = [7@is= 1) +c.

Tir dinh nghia tich phan bat dinh nit ra bang cdc tich phan co
ban (thiromg dirge goi 1a tich phan bang) sau day:



Chwong 10. Tich phan bat dinh

1. /Od’r =C.

1I. /ld,:r:::r:—l—C.

a+1

as. T B
I11. /T dff:—a+1+C, a#—1

ols

IV. /@:111|m|+C, x # 0.

J x
V./amdm:;;l;ﬂ+0(0<a;él); /Exdff?:f?x—i—(j.
VI./Sin:f:d:r::—cos:r:—l—C.

VII. /c-.os xdr =sinz + C.

cos?x

VIII./ du :tgm+c,m¢%+m,nez.

IX./ du = —cotgr +C, x#nm,ne .

sin? z
dx arcsinz + C,
X | —=~= —-l<z<l.
V1—z? —arccosx + C
dx arctgxr + C,
XI./ T &
J 1+w —arccotgr + C.
XII/ @ p+ VT EI|+C
.| —=——==In|z T )
va?t1

(trong triromg hop dau trir thi # < —1 hoac z > 1).

XIII./ dx :%111

1 — 22

1+=x
1l—=x

+C, lz| # L.

Céc quy tac tinh tich phan bat dinh:



10.1. Cac phwrong phap tinh tich phan

1) /kf('l:)d'l: = k/f(a‘)da‘, k # 0.
2) [ [(2) + g(a)]do = [ fa)o = [ g(w)da.

) Néu /f () + C va u = ¢(z) kha vi liéen tuc thi
/f('u)d'u =F(u)+C.

CAC VI DU

Vi du 1. Chitng minh rang haim y = signz cé nguyén ham trén
khodng bat ky khong chita diém z = 0 va khong ¢6 nguyén ham trén
moi khodng chita diém = = 0.

Gidi. 1) Trén khoang bat ky khong chira diém z = 0 ham y = signz
13 hiing s6. Chang han véi moi khodng (a,b),0 < a < bta cé signz = 1

va do d6 moi nguyén ham clla né trén (a,b) c6 dang
Fz)=2z+C, CeR.

2) Ta xét khoang (a,b) ma a < 0 < b. Trén khoang (a,0) moi
nguyén ham cua signz ¢6 dang F'(z) = —z+ C} con trén khoang (0, b)
nguyén ham c6 dang F(z) = z + Cs. Véi moi cach chon hang s6 C,
va Cy ta thu dwoe ham [trén (a, b)] khong ¢6 dao ham tai diém z = 0.
Néu ta chon C = ) = Cy thi thu dwoc ham lién tuc y = |z| + C
nhung khong kha vi tai diém 2 = 0. Tir d6, theo dinh nghia 1 ham
signz khong ¢6 nguyén ham trén (a,b), a <0 <b. A

Vi du 2. Tim nguyén ham ciia ham f(z) = e/l trén toan tryc sé.

Gidi. Véix = 0 ta c6 el = e* va do dé trong mien # > 0 mot
trong cac nguyeén ham 1a e®. Khi z < 0 ta cé e/l = e7® va do vay
trong mién x < 0 mot trong cac nguyen ham la —e™® + C véi hang
s6 C bat ky.

Theo dinh nghia, nguyén ham cia ham e/®l phai lién tuc nén né



Chwong 10. Tich phan bat dinh

. o~ e -
phai thoa man dicu ki¢én

lim e*= lim (—e ™ +C)

2—0+0 2—0-0
ticlal=—-14+C=C=2.
Nhiwr vay
e* néu z > 0,
Fz)=<1 néu z = 0,

—e*4+92 néuz<0

. \ - A ~ ~ - - & a ~
13 ham lién tuc trén toan truc so6. Ta chitng minh rang F'(x) 1a nguyén
ham cta ham e/® trén toan truc s6. That vay, véi z > 0 ta c6

s . % — % e -

F'(z) = e® = el véi z < 0 thi F'(z) = e® = ¢l#l. Ta con can phai

chitng minh rang F'(0) =€ = 1. Ta c6

F.(0) = lim Fz)~ F(0) = lim &= L_ 1,
2—0+0 T 2040 T
F(x)—F(0 —e " +2-1
F'(0) = lim Fz) ~ F(0) — lim 77 : =1
2—0—0 T z—0—0 x

Nhuw vay F/(0) = F”.(0) = F'(0) = 1 = el*l. Tir d6 ¢6 thé vict:

e+ C, <0
/ eldy = F(z) + C =
. —eT4+24+C, z<0. A

Vi du 3. Tim nguyén ham cé do thi qua diém (—2,2) d6i véi ham
1
fl@) =2, € (=20,0).

. . 1 ~ h - I -~ ~
Gidi. Vi (Inz|)’ = = nén In|z| 14 mot trong cac nguyén ham cia
T

1

ham f(xz) = —. Do vay, nguyén ham cia f la ham F(z) = In|z| + C,
T

C € R. Hang s6 C dwoc xac dinh tir dicu kiecn F(—2) = 2, tirc la

In24+C=2= C =2—-1n2 Nhrvay

F(z)=Il|z|+2—-1n2=1n

T
Tlio a
2‘+
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Vi du 4. Tinh cac tich phan sau day:

e+l pr-l 2v + 3

3r+ 2

Gidi. 1) Ta ¢é

1= [ )%= [ 2G) - 5(3) ]
o Cyetf (e
LB G

RN S
52In5  5-27In2

C.

(=+3) 4],

3
Y3

1/2@+§lh
' 3(m+§)

2 5 2

2
3

Vi du 5. Tinh cac tich phan sau day:

1+ cos?z
1) /tggmdﬂ?, 2) /ﬂd 3) /\/1 — sin 2zdx.

14 cos2z

Gidi. 1)

-9 2
sin® 1 —cos*x
tgzmdm = 5 dr = 720’,:3
cos? _ cos?

:/ . —/d:}::tg.’f?—.’f?—i—a
COS=




