LOI NOI PAU

Nang cao chat lugng, ddi méi trong gido duc dao tao la tieu chi séng con ddi véi
mot truong dai hoc trong thoi dai khoa hoc cong nghé nhu hién nay. Mot trong nhiing
ndi dung ddi méi quan trong ¢ Trudng Pai hoc Lac Hong duoc thuc hién trong thoi
gian qua & xay dung va ban hanh chuan dau ra chat luong cao bao gém céc yéu cau vé

e Kién thuc;

e Kinang;

Thai d9;
Vi tri va kha ning cong tac sau khi tét nghiép;

e Kha ning hoc tap va nang cao trinh do sau khi tt nghiép.

Nhu vay, viéc trang bi va rén luyén cac ki nang nghé nghiép cho sinh vién duoc xéac
dinh 1a nhiém vu v cling quan trong va phai thuc hién lau dai, xuyén sudt trong ca
qua trinh ddo tao. Tuy nhién, mot cau hoi Ion nay sinh d6 1a “cac ki niang nghé nghiép
cua sinh vién duoc trang bi va rén luyén nhu thé ndo théng qua qué trinh hoc tap céc
mon thudc linh virc khoa hoc co ban va kién thirc dai cuong?”

Mon hoc Toan Cao Cip & Xac Suat Théng Ké 1a mot mon thudc khéi kién thie co
ban va day 1a mot trong nhitng hoc phan quan trong duoc B Gido Duc va Pao Tao
quy dinh 1a mén hoc bat budc di vai sinh vién nganh Duoc. Gio trinh Toan Cao Cap
& Xac Suat Thong Ké theo dinh hudng phat trién ki nang nay ra doi nham muc dich
tra 101 cau hoi o trén vaoi ndi dung nhu sau:

Chuong 1. Phép tinh tich phan ham mot bién

Chuwong 2. Phuong trinh vi phan

Chuong 3. Pai cuong Vé Xac suat

Chuong 4. Dai lugng ngau nhién

Chuwong 5. Théng ké

Trong gi&o trinh, bén canh viéc trang bi cac kién thirc co ban vé phép tinh tich phan
ham mét bién, phuong trinh vi phan, xac suat va cdng thic tinh xac suat, cac phan
phdi xé4c suit thong dung, cac bai toan vé thdng ké toan hoc, gido trinh con huéng dén
viéc ap dung céc kién thirc vao bai toan (ng dung thuc tién cia chuyén nganh Duoc va
rén luyén cac ki ning can cd cia sinh vién dé thich tng véi nén giéo duc trong boi
canh cua cudc cach mang khoa hoc va cong nghé hién dai nhu hién nay.

e Ki ning giai quyét van d¢, dic biét 1a cac van dé gan véi thuc tién nghé nghiép
thong qua céc tinh hudng, cau hoi ¢d van dé va bai tap (ng dung & mdi chuong.




e Kining lam viéc nhém thong qua hé thdng bai tap tng dung.

e Ki ning ty hoc, tu nghién ctiru thdng qua viéc tra 1i cac cau hoi va giai hé thong
bai tap.

e Ki ning tu duy twa thuat giai thong qua cac thuat toan ddi véi tirng bai toan cu
thé.

Nhu vay, gido trinh trén d3 budc dau dap tng duoc cac yéu cau dat ra trong chuan
dau ra chat lwong cao cia nha trudng. Tuy nhién, day 1a gido trinh dau tién duoc bién
soan theo dinh hudng phat trién ki ning nén khong thé tranh khoi nhitng thiéu sot. Tac
gia xin chan thanh cam on ThS. Tran Dinh Anh d3 cho nhiéu gop Y rat quy bau trong
suét qué trinh bién soan giéo trinh nay. T4c gia cling rit mong nhan duoc nhitng gop y
tir c4c ban sinh vién va cac dong nghiép gan xa dé gido trinh dugc hoan thién hon khi
tai ban.

Xin tran trong cam on.

Bién Hoa, ngay 20 thang 8 nam 2014

Téac gia
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Chuong 1. PHEP TINH TICH PHAN

Ch Muc dich yéu cau

Chuong nay trinh bay cac kién thirc vé dinh nghia, tinh chat, phuwong phap co ban
tinh tich phan bat dinh va tich phan xac dinh va mot s6 ang dung hinh hoc cua tich
phéan xac dinh.

Ngudi hoc can nam viing cac khai niém, cic phuong phap tinh tich phan, van dung
thanh thao va linh hoat cac phuong phap dé trong tinh tich phan va biét cach sir dung
tich phan dé xac dinh mot sé tinh toan trong hinh hoc.

1.1. Nguyén ham va tich phan bat dinh

Mé dau

O phé théng trung hoc, ta da duoc tim hiéu bai toan dao ham: Cho ham s
F(x)=cosx. Timhamsb f(x)=F'(x). O day f (x) = F'(x) = (cosx)' =—sinx.

(2 Phét biéu bai toan nguoc lai ciia bai toan trén?

Cho ham sé f(x)=cosx. Tim ham sé F(x) sao cho F'(xX)=f(x). Ta ¢

(sinx)"=cosx nén F(x)=sinx.
® Ngoai két qua trén c6 thé tim duoc cac F(x) khac thoa man yéu cu bai toan
hay khong?

Ta thay F(x) =sinx+C thi van théa yéu cau bai toan.

(2 ¢4 bao nhiéu nguyén ham caa mot ham s cho trudce?

Ttr bai toan trén dan dén khai niém nguyén ham sau
1.1.1. Nguyén ham

1.1.1.1. Dinh nghia

Ham s6 F(x) dugc goi 1a nguyén ham cia ham s f (x) trén khoang (a;b) néu
F(X) lién tuc, c6 dao ham tai moi diém thuoe [a;b] va F'(x) = f ().

1.1.1.2. Pinh Iy 1

Moi ham so f (x) lién tuc trén (a;b) déu c6 nguyén ham trén khoang do.




3

Vidu 1.1. Cho f(x)=x?2, dé thay F(x) :% & mot nguyén ham caa f(x) trén RR.

3
Ngoai ra n6 con c6 nguyén ham dang X? +C, voi C la hing sb tuy y.

1.1.1.3. Pinh ly 2

e Néu F(x) la nguyén ham caa f(x) trén (a,b) thi F(x)+C (C la hing sé) ciing la
nguyén ham cua f(X).

e Moinguyén ham cia f(x) trén (a;b) déu c6 dang F(x)+C.

1.1.2. Tich phan bat dinh
1.1.2.1. Pinh nghia

Dang tong quat cua nguyén ham cua f(x) trén khoang (a;b), ki hiéu la Jf(x)dx,

duogc goi 1a tich phan bat dinh cua ham f(x) trén khoang do.
[f()ax=F(x)+C
1.1.2.2. Tinh chit co ban
D) ([ £ oodx) = £(x).
2) d( [ f(x)dx)z f (x)dx.
3) Néu f(x) khavithi [ f'(x)dx=f(x)+C.
4) Néu f(x) khavithi [df (x)=f(x)+C.
5) jaf(x)dx:ajf(x)dx.

6) j(f(x)+g(x))dx=jf(x)dx+jg(x)dx.

1.1.2.3. Nguyén ham cac ham s so cap

Tu dao ham ctia cac ham so cap co ban va cac tinh chat cua tich phan bat dinh, ta co

cac tich phan bt dinh sau:

1) Iadx=ax+C,dacbiét: de:x+C.




a+l

X
2) | x%dx =
) J. a+1

+C (o #—1), dic biét: jd_)z‘:—1+c.
X X

ax+b

+C.

3) _[ e Pdx = "

X

+C.

Cic trudng hop dic bigt: [e’dx=e* +C va [a’dx = |a
na

sin(ax +b)

4) jcos(ax+b)dx= +C, dac biét: Icosxdx:sinx+C.

cos(ax +b)

5) jsin(ax+b)dx:— +C, dac biét: jsinxdx:—cosx+C.

tan(ax +b)

+C, dac biét: =tanx+C.
©) j.cos 2(ax+hb) a Icos X
)I . de _ _Cotlax+b) +C, dac biét: J- =—cotx+C.
sin“(ax+Db) a sin® x
8) Imdx=ln|u(x)|+c.
u(x)
Céc truong hop dac biét:
. (& =In|x[+C hayj =1In|ax+b|+C.
ax+b a
J'cotxdx I—dx In|sinx|+C.
ftanxdx=—f_5'nxdx=—ln|cosx|+C.
COS X
dx 1 X . dx
9 = — , dac biét: =arctanx+C.
)J.x2+a2 a a x* +1
10)j X X2 c
x*—a’ 2a |x+a
Chuy. I = 1I arXlic.
a’-x* 2a |a-x

11) J‘\/%:In‘x+x/x2+a‘+c.




=arcsin— +C dac biét: j =arcsinx+C.

12)[\/7

Céc tich phan bat dinh trén duoc coi 1a cac tich phan co ban. Dé tinh dugc tich phan
bat dinh cia mot ham sd, trudc hét ta phai nhé va biét van dung nhiing tich phan co

ban do. Sau day 1a mot s6 vi du vé cach van dung truc tiép cac tich phan co ban trén.
Vi dy 1.2. Van dung cong thuc tinh tich phan [ x“dx, ta cé:

1975+1 1976

8) [¥dx=———+C=__+C
T1975+1 1976

1
1 E+1
b) j\/;dx=.[x2dx=x +C=§x\/§+c.

1+l
2
—1+1 g 3
C) J'\/_ .[x3dx_ C=%+C:E§/X_Z+C
_f+1 -
3 3

d) j :J' Id(X+2):_ 1
X° +4x+4 (x+2) (Xx+2)°  x+2

+C.
Vi du 1.3. Van dung cong thirc tinh tich phan jeax*bdx , ta co:

a) j%:jexdx=%+C:—eix+C.

e(3+4x)|n 2 23+4x

+C= +C
4In2 4In2

b) j 2% dx = j e"? " dx = Ie<3*4x)'“2dx =

Vi du 1.4. Van dung céc cong thure tinh tich phan ham lugng giac, ta co6:

a) _fcos(4x +5)dx = Sin(4x+5) +C

cos(2 —x)

b) jsin(2—x)dx=— +C=cos(2-x)+C.

dx
—————=—tan(2-x)+C.
© Icosz(Z—X) (@=x)+
I_Zd—xz—lcot(4x+5)+c.
sin“(4x +5) 4




e)J- dx :J- dx 1, dx

X
1+ cosx 200325 oS

u'(x ,
Vi du 1.5. Van dung cong thirc tinh tich phan j % dx, ta co:
u(Xx

a)j' dx _l 2

= dx=lln|2x+3|+C.
2x+3  272x+3 2

) [cot(ex+gdx— [ X+ g, 200039y Ly ginoxr gy 4c.
sin(2x+3) 27 sin(2x+3) 2

0 .[ xdx 1, 2x

1
== dx ==In(x*+4)+C.
X*+4 29x*+4 2 ( )

jx dx=In|Inx|+C.
xlnx In x

Vi du 1.6. Van dung cong thirc tinh tich phan J va I %, ta co:
x*—a

x* +a’

1 X
=—arctan=+C.
)Ix +4 J.x 2422 2 2

b) I 1 J' o 1 arctan — —=arctan—
2x2+4 29 %242 2\/_ \/_ \/_ \/_
c)_[ 5 dx =_f > :.f dx-1) 1arctan(x_lj+c.
x> =2x+10 Y (x-1)°+9 J(x-1)*+9 3 3
dx dx 1, (x=2 X—2
d = =—In|——|+ C:—I ——|+C.
) J.x2—4 J‘x2—22 2.2 |x+2 4 |x+2
e)jdx ljdx 11|nx\/_| Ix\/_|
2x2—4 23x* -2 222 x+\/_‘ x+\/_‘
1
dx 11 9
=—= =—=.——1In +C
) I he I I R
4 2 2
S I I S
4 [12x+1 4 |2x-1




X+1-3
X+1+3

dx dx o dx+) 1
g)Jx2+2x—8_I(x+1)2—9_j(x+l)2—9_2.3|n

ta co:

dx dx
Vidu 1.7. Van dung cong thic tinh | ——= va | —,
j /x2+a j faz_xz
:In‘ x+»\/x2+4‘+C

) J' dx
VX +4

b)J' :J' dx+h =In x+1+«/x2+2x+3‘+C
X +2x+3 \/(x+1)2+2

c) J.\/in J_-[ n x+x/x2—2‘+C.

. arcsm +C.

) | Qr

arcsm + C.

dx 1 1
9 | 16— 4x° _ZI«/4 X2

d(x—1) —arcsm(x_lj+c.

f) J' dx :J' dx _J'
V3+2x=x T B-(x2=2x) * J4—(x-1)?
1.1.3. Phwong phap tinh tich phan bat dinh bang cac bién ddi so cap
1.1.3.1. Tinh tuyén tinh ciia tich phan bat dinh

Két hop tinh chat 3 va 4 cua tich phan bat dinh, ta co:
[[af () +Ba(x)]dx = [ f (x)dx+ B[ g(x)dx.

Tinh chét trén cta tich phan bt dinh dugc goi 1a tinh tuyén tinh. Van dung tinh chat
nay, ta c6 thé tinh duoc tich phan bat dinh cia mot 16p ham cé dang tong va hiéu cua

nhitng ham c¢o6 trong cac tich phan co ban, dac bi¢c la tich phan cua ham da thuc

[P.(x)dx, trong d6 P, (x) 1a mot da thirc bacn.

n

Vi du 1.8. Van dung tinh tuyén tinh cua tich phéan bat dinh, ta co:

a) I(xz—2x+3)dx=J‘x2dx—2j'xdx+3j'dx=)§—x2+3x+C.

2x-3 H 1 _ 2x-3 H
b) J'(Ze —35|n3x+X2_2)dx—2Ie dx—3_[sm3xdx+_[x2_

11



_ 1 X—/2
=e?* 3% 4 cos3x+ In V2

+C
2\/5 x+\/§

1.1.3.2. Phwong phap tinh tich phan bat dinh bang cac phép bién doi so

cfip

Khi ta gip mot tich phan ma ham sb du6i déu tich phan cé dang tich, thuong hay
lity thira ctia cac biéu thirc. Néu ta c6 thé sir dung duogc cac phép bién doi so cép thich
hop dé bién d6i ham sb du6i ddu tich phan vé dang tong va hiéu cia cic ham co trong
cac tich phan co ban. Khi do, ta c6 thé st dung tinh tuyén tinh cta tich phan va cac
tich phan co ban dé tinh céac tich phan d6. Cac phép bién d6i so cip thuong dugc st
dung trong trudng nay 1a: phép nhan va chia cac biéu thic, phép khai trién hang dang
thirc, cac phép tinh ddi véi cac can thirc, cac hé thirc va cong thirc trong luong gidc

nhu hé thiic co ban, cong thirc nhan, cong thirc bién doi.

Vi du 1.9. Str dung cic phép bién dbi thich hop, ta c6:

6

a) Ix(Z—xz)de =_[x(4—4x2 +x")dx =J.(4x—4x3 +x°)dx = 2x* — x* +%+C .

3 2
b) J-2x —7X +12x—lldX:J- W — 2%+ 3— 2 dx
2X—3 2X—3

3

:X?—x2+3x—ln|2x—3|+C.

I e =
x 12)‘79/;+33/§+c.

:_[xdx—ZJ'xédx+J.x_§dx:?—

d) [eosxcos3xdx = = [ (cosdx +cos2x)dx = x4 SN2 ¢
2 8 4
e) Icos xdx = jmdx:%(xﬁ'”zx}rc:§+S|n42x+c.

f) Itan Xadx = -[(cos v )dx:jcoixx—jdx_tanx Xx+C.

s)) jsm xdx = j(sm X)*dx = J‘(mj dx

12



= %I(l— 208 2X +€0s’ 2X)dx

:EJ' 1—20032x+M dx

4

=1!(3—4c032x+cos4x)dx=%—szx+Sm4x+C.
8 8 4 32

Ghi chi. Ta c6 cac cong thie bién d6i trong luong giac thuong duoc st dung trong

phuong phap nay nhu sau:

5 l1+cos2a . , 1-cos2a
Ccos a:T, sin a:T-

cosacosh = %[cos(a +b) +cos(a—b)];
sinacosbh = %[sin(a+ b) +sin(a—b)];
. . 1

sinasinb = —E[cos(a+ b) —cos(a—b)].

1.1.4. Tich phan ham hiru ty

Tich phan ham hitu ti la tich phan dang J‘CF;”L(X))dX, trong d6 P, (x) va Q,(x) la
(X

cac da thuc bac n va m. Véi tich phan jlxi) dx, ta chi can thyc hién phép chia da
ax+
thic P,(x) cho ax+b rdi sir dung tinh tuyén tinh cta tich phan thi s& tinh dugc tich
dx
ax+b

a
ax+b

phan nay d& dang: | % dx = | {Pnl(x) + }dx = [P, (dx+a|
+

Trong phan sau, ta s& nghién cau céach tinh tich phan cac ham hitu ti c6 miu 1a da
thuc bac hai va ba. Trong truong hop da thirc mau Q, (x) c6 bacm> 3, ta chi xét cac
truong hop ¢ thé d& dang dua dwoc vé& dang tich cua cac nhi thic bac nhat va tam
thac bac hai vo nghiém.

1.1.4.1. Tich phan ham hitu ti véi miu la da thic bac hai

Vi tich phan ham hitu ti ¢ mau 1a da thic bac hai, ta ¢6 ba dang sau:

dx

e Tich phan dang I=Iﬁ.
ax? +bx+c

Dé tinh tich phan dang nay, ta xét ba truong hop sau:
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1) Tam thiic ax’ +bx+c c6 hai nghiém phan biét 1a x, va x,.

Trong truong hop nay, ta co

|=3j dx 1 1 I( 11 de
a (X—Xl)(X—Xz) a X=X (X=X X=X

=———(In|x—x|-In|x=x,[)+C = LE Lt TG
a()(1_)(2) a(X1_X2) X=X,
Vidy 1.10. Taco: | a1 1 x=3 | coin| X3,
2x* —4x—6 23— (-1 x—(—1) 8 |x+1
2) Tam thirc ax® +bx+c c6 nghiém kép la x, .
Trong truong hop nay, ta co:
= I — j(:l(x—_)(()gzl _L +C:_#+C_
a’ (x— x) a’ (x—=x,)° a| x-—=x, a(x—x,)
Vidu1l.11. Taco: j 1 ox 1 +C= ! +C
8x+8 2 (x— 2) 2(x—2) 4-2x

3) Tam thirc ax® +bx+c¢ v nghiém.

Trong trudng hop ndy, dau tién ta dat a 1a thira s6 chung rdi dua ra ngoai dau tich
dx 21 J dx

ax’>+bx+c  a’x*+px+q’

phan va dat lai nhu sau: | = j

Sau d6 ta bién doi va tinh tich phan nhu sau:

2 2 2 2
. x+P
=X 2arctan 2 +C
49-p 49-p
2 2

14



1
21 x 1 d(x_Zj

2x? —2x+2 29 —x+1 2 ( 1JZ+(\/§JZ

Vidu 1.12. Ta co: j

1
11 =5 1 (2x—1j
= —.,——arctan| —== |+ C = —=arctan +C.
2B B N NG
2 2

e Tich phan dang |=jL;;’de (a¢o).
ax“+bx+c

Dé tinh tich phan dang nay, ta xét ba truong hop sau:
1) Tam thiic ax® +bx+c c6 hai nghiém phan biét 1a x, va x,.

Véi truong hop nay, ta cé thé tinh tich phan bang cach bién d6i nhu sau:

J ax+pf _lj A N B dx
B ad (x—x)(x- x) _a X=X X=X,

g(AIn|x—x1|+ B|x—X,|)+C.

Trong d6, A va B 1a cic hang s6 dugc xac dinh theo « va £ bang phuong phap hé
s0 bat dinh.

Vi du 1.13. Tinh tich phén sau: | = J‘%dx.
X* —2X —

Giai

Ta co: j—zzx_lo dx=.|‘—2X_10 dx:j(i+—8 de.
X°—2x-3 (x+1)(x-3) X+1 x-3

A N B A(X-3)+B(x+1) (A+B)x—3A+B_ 2x—10

Do: = .
x+1 x-3  (X+1)(x-23) (x+1)(x—-3) (X+D(x-3)
. |A+B=2 A=3
Neén: & :
-3A+B=-10 B=-1
3 3
Vay, Izj(———jdx 3In|x+1|-In|x=3[+C=1In +C.
X+1 x-3 X—

Ta ciing c6 thé tinh tich phan nay nhu sau:

-3
X+1

|:IZX—_23dX_8J'L3 In‘x —2X— 3‘ 8 x Zln +C

X2 —2X — X2 —2X —

15



(x+1)°

=In|(x+1)(x—3)|-2In 3

+C.

X—_3‘+C=In
X+1

2) Tam thirc ax® +bx+c c6 nghiém kép la x, .
Véi truong hop nay, ta co thé tinh tich phan bang cach bién ddi nhu sau:
I :EJ‘ ax+ﬂ2 dx:lj A + B L

a’ (x—=x,) a‘\ Xx=%, (X—=X,)

:E[Aln|x—x0|— B j+C =éln|x—x0|—L+C.
a X=X, a a(x—x,)

Trong d6, A va B la cac hang s6 dugc xac dinh theo o va B bang phuong phap hé
s6 bét dinh.

Vi du 1.14. Tinh tich phan sau: I:J'ZZX—_3
X“+4x+4
Gial
Ta co: IZ)Z)(—_gdx=j 2X_32dx=j A, B > |dx
X“+4x+4 (x+2) X+2 (X+2)
o A N B  Ax+2)+B Ax+2A+B  2x-3
X+2 (x+2)° (x+2)? (x+2)? (x+2)*
. A=2 A=2
Neén: = :
2A+B=-3  |B=-7
Vay,
|:J' 2 7 . dx:2ln|x+2|—7(—ij+C:In(x+2)z+L+C.
X+2 (X+2) X+ 2 X+ 2
Ta ciing c6 thé tinh tich phan nay nhu sau:
! =j22X—+4dx—7j2L=|n\x2+4x+4 e
X°+4x+4 X°+4x+4 X+2

:In(x+2)2+L+C.
X+2

3) Tam thiac ax® +bx+c¢ vo nghiém.

Véi truong hop nay, ta co thé bién doi dé tinh tich phan nhu sau:
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ab

—(2ax+b)+ p——
J‘Md _J‘ ( )+h 2a gy
ax“ +bx+c ax’+bx+c
_“ EaX+b dX+(ﬂ (ijj' : dx
2a’ ax” +bx+c 2a )¢ ax“ +bx+c
=£In‘ax2+bx+c‘+1(ﬂ—a—bﬁ—2 dx
2a a 2a )7 X+ px+q
Trongd('),J. 5 ox = 2 arctan _2XHp +C.
X“+px+q \Jaq- p? /4q—p2
Vi du 1.15. Tinh tich phén sau: | ='[23X—+5
X°+4x+13
Giai
3 3.4
) 2(2x+4)+5—— oyt d dx
Ta co: I:j _ :_J' I :
X°+4x+13 X2 +4x+13 X°+4x+13
=§In(x2+4x+13)—j—d)§ _
2 (x+2)°+3

In(\/(x +4x+13)° )—%arctan(XSZ}LC :

Chu y. Céch bién d6i dé tinh tich phan trong trudng hop nay ¢ thé st dung cho cac
truong hop 1 va 2.

Pn (X)

e Tich phandang I = | P
axX"+DbxX+C

dx (n>2).

Dé tinh tich phan dang nay, truéc hét ta chia da thic P, (X) cho tam thurc bac hai

ax® +bx+c dé dua tich phan nay vé dang:

P (X) ax+ f
————dx=|P,_,(X)dx+ | —————dx
jax2+bx+c I 2(%) Jax +bx+c

Trong d6, tich phan thit nhat ¢ vé phai 1a tich phan ham da thtc va tich phan thi hai
sé roi vao mot trong hai dang trén.
3x* —-18x® +18x* —6x—36

Vi dy 1.16. Tinh tich phan sau: | = | NIRRT dx.
X" —1ZX—

Giai
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Thuc hién phép chia hai da thirc rdi tinh tich phan, ta co:

3
I=j(x2—2x+3+ d de=x——x +3x+3.[
3

3x? -12x-15 x?—4x-5

3 _ 2 _
Vidu 1.17. Tinh tich phén sau: | =I2X 2122X8+ 432X6 51dx.
X® —8X+

Giai
Thuc hién phép chia hai da thic rdi tinh tich phan, ta co:

I—I x—2+X—Jrl =——2X+ j x+1 dx
2x°> —8x+26 2x%> —8x+ 26
1
W2 ~(4x-8)+3
=——2X+ | 5 dx
2 2X° —8x+26

4x -8
=5 ¢ _I2x Bx1 26" _I 4x+13

dx
27 (x-2)"+3

X2
:——2x+—|n\2x —8x+26‘+ j
2

2
:X?—Zx+—ln‘2x —8x+26‘+ arctan( 32)+C

1.1.4.2. Tich phan ham hitu ti véi miu la da thirc bac ba

Vi tich phan nay, ta chi xét dang tich phan sau (trong truong hop tu 1a da thac bac
ax’ + BX+y
ax® +bx* +cx+d

n >3 thi voi phép chia da thic ta s& dua vé dang nay): | = I

Pé tinh tich phan dang nay, ta xét bon truong hop sau:
1) Da thirc mau c6 ba nghiém phan biét 1a x,, X,, X
Véi trudng hop nay, ta 6 thé bién doi va tinh tich phan nhu sau:

2
_ j ax? + Bx+y dlej( A, B C de
a” (X=X)(X =%, )(X=X,) AT X=X X=X, X=X
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=§(Aln|x—x1|+ B[x—X,|+C|x=x)+C.

Trong d6, A, B, C 14 cac hing sé duoc x4c dinh theo «, 3, bang phuong phap hé
s6 bét dinh.

X2 +2X+6
3 2 X
X°=7X“+14x -8

Vi du 1.18. Tinh tich phan sau: | = j

Giai
Ta thay da thtc bac ba dudi mau c6 ba nghiém 1a 1, 2, 4 nén:
2
|=I X" +2X+6 dX=J.(A+ B+dex.
(x=D(x-2)(x—4) x-1 x-2 x-4

A N B N C  A(X-2)(x—4)+B(x-D(x-4)+C(x-1)(x-2)
x-1 x-2 x—4 (x=D(x—-2)(x-4)

Do

_(A+B +C)x* +(-6A—-5B—-3C)x+8A+4B+2C
(x=1D(x—2)(x—4)

B X2 +2X+6
T (x=1)(x-2)(x—4)

A+B+C=1 A=3
Nén: {—-6A-5B-3C=2<<:B=-7.
8A+4B+2C =6 C=5

3 7 5
Vay, | = - + dx
v I(x—l X—2 x—4j

(x=1*(x-4)’

+C.
(x-2)’

=3In|x-1-7In|x-2|+5In|x—4|+C =1In

2) Da thirc mau ¢ nghiém kép la x, va nghi¢m don la X, .

Véi truong hop nay, ta c6 thé bién doi va tinh tich phan nhu sau:

2
|=Ef ax +2ﬂx+y dlej( A B . C jdx
a (X_Xo) (X_Xl) a’\ X=X, (X_Xo) X=X

Cix— C
. +C|x x1|j+

1
— =l Alnlx=x.|=
( x| =~

3 2
Vi du 1.19. Tinh tich phén sau: |=j2x A =Ly

2x3 —6x—4

Giai
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Thuc hién phép chia tir cho mau rdi bién d6i nhu sau:

I=I 1+ 4x? +3x+5 dx _Id _j4x +3x+5
2x —-6x-4 X —3x— 2

4X* +3X+5 1 A B C
- J' x:x+—j + =+ dx
29 (x+1D?*(x-2) 2\ x+1 (x+1)° x-2

A, B C  AX+1(x—-2)+B(x—2)+C(x+1)°
Xx+1 (X+1)? x-2 (x+1)%(x—2)

Ta co:

_(A+C)X*+(-A+B+2C)x-2A-2B+C
(X+1)?*(x-2)

_ AX®+3x+5
(x+1)%(x=2)

A+C=4 A=1
Nén: ;—A+B+2C=3 <<B=-2.
—-2A-2B+C =5 C=3

Vay,l_x+I 2 3 dx
x+1 (X +1)? x—2

=x+1|n\(x+1)(x—3)3\+i+c.
2 Xx+1

3) Pa thirc mau ¢ nghiém boi ba 1a x, .

Véi truong hop nay, ta cé thé bién doi va tinh tich phan nhu sau:

_ Iax+ﬂx+y —lj( A B C 3]dx

(X=%,)° atl x=%, (X=%)° (X=%,)

1 B C
=—| Aln|x—X,|— - +C.
a( x=% X — X, 2(x—x0)2j

Vi dy 1.20. Tinh tich phan sau: | = | 2x* ‘9X 3+17X3—1i><+4d |
X + oX

Giai
Thuc hién phép chia tir cho mau rdi bién doi nhu sau:

2_ 2_
I=j[2x—3+ 2 —7x+1 de=x2—3x+J‘2X—7X3+1dx

x* —3x*+3x-1 (x-1)

20



