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1. Tich phan dwong loai 1

Xétham f = f(X,y) xac dinh trén duong cong C.

Chia C mot cach tly ¥ ra n duong cong nho béi cac diém Ay, A, ..., A,.
b6 dal twong tng Ly, L,,..., L.
Trén moi cung A A lay tuy y mot diem M, (X, V).
n
=2 T(M;)-L

=1

Lap tong Riemann: |

| = lim 1., khong phu thudc cach chia C, va cach lay diém M,

| =] f(x,y)dl
C

duoc goi la tich phan duong loai mot caa f = f(x,y) trén cung C.
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1. Tich phan dwong loai 1

Tinh chat

1) Ham f(x,y) lién tuc trén cung C thi kha tich trén C.

2) LC)=[dl 3) [a fdl=a[fdl  4) [(f+g)dl=]fdl+]gdl
C C C C C C

5) Tich phan duong loai mot khong phu thudc chiéu lay tich phan trén C.
6) Néu C duoc chia lam hai cung C, va C, roi nhau:
[ fdl = fdl + | fdl
C C, C,
7)V(x,y)eC, f(x,y)<g(x,y)= | fdl < [ gdI
C C

8) Pinh Iy gid tri trung binh: Néu f(x,y) lién tuc trén cung tron C cé d6 dai
L. Khi d6 ton tai diém M, thudc cung C, sao cho:

[ fdl=f(M,)-L

C
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1. Tich phan dwong loai 1

f = f(X,y) xac dinh trén duomg cong C c6 phuong trinh: y = y(X),a< x <h.

Chia C mot cach tly y ra n dudng cong nho boi cac diém Ay, A,..., A,.

A
b6 dal twong tng Ly, L,,..., L.
L~ A LA =X = X0) (%= ¥i)?
= (A% +(ay,)? |
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1. Tich phan dwong loai 1

Theo cong thirc Lagrange (Pinh 1y gia tri trung binh) d6i vai y(x) trong doan

[X; 4, Xi], ta tim dugc mot gia tri x; € [x;_1, Xx;] Sao cho:

y(%) =Y (X _1) =Y (x) (% =%,
= Ay, = y,(xi*)°AXi

= L = \/(Axi)2 +(Ay;)’
ey [y o) ]

= \/1+[y’(xi*)]2 -\ (AX)? = \/1+[y’(xi*)]2 .AX.  (doAx, >0)
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1. Tich phan dwong loai 1

Sau khi thuc hién phép chia duong cong C, khi do:

Trén mdi cung A, A lay mot diém M, (X, y(x)).

Lap tong Riemann: |, :i f(M;)-L
I::L * * ’ * 2
=2 F06,Y04)): 1+ (%) | - AX
Do do: _ _
| = lim | :>I_jf(x yydi = lim | 3 (<, y(x))- 1+[y'(xi*)]2.Ax
N—>+0c0 N—>+0| j=1

1106 y(0) L+ [y O -
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1. Tich phan dwong loai 1

Cung C cho bai phuong trinh: y=y(x) , a<x<b

b 2
I 100 y)a =] 106 y00) L+ [y (] -

Tuong tu, cung C cho boi phuong trinh: X =Xx(y) , c<y<d

d 2
[ 100y)a = (x(y), )1+ [X(y) ] -dy
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1. Tich phan dwong loai 1

Cung C cho bsi phwong trinh tham s6: x = Xx(t), y=y(t),t, <t <t,

Khi d@o:

JXOF +[yoOT
X'(t)

y”(:) - dx = x'(t)dt ; \/1+ [y’(x)]2 =

y(X)=X()

J 0y =tf f(x(@), y(O) [X O +[y'®] -
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1. Tich phan dwong loai 1

Cung C cho trong hé toa do cyc: r=r(@), o, <@ < @,

Khi @6, phuong trinh tham s6 ctia cung C: X =r(@)cose, y =r(p)sing

= [X(@)] +[y'(@)] =r¥(p)+[r'(®)]

J £y = [ £ [r(¢)cosp, r(@)sing] -\ r2(e) +[r'(@)] -dg
%]
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1. Tich phan dwong loai 1

Tuong tu , ta cO dinh nghia tich phan duong trong khong gian.

f = f(Xx,y,2) xac dinh trén duong cong C trong khong gian.

(X = X(t)
C cho boi phuong trinh tham s6:  {y =y(t), t <t<t,
Z=1(t)
| =] f(x,y,z)dl
C

(j: f(x,y,2)dl = | f(x(), y(t), 2(t)) ~\/[x’(t)]2 Ly O] +[Z®)] -dt
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1. Tich phan dwong loai 1

Tinh | = [ x*dl , trong d6 C la cung parabol y =
C

C 0<x

<

J3

=] (% () L+ [y ()] -lx

D — T

x3\/1+ [y'(x)]zdx
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1. Tich phan dwong loai 1

Tinh 1 = [ 2xdl , trong d6 C = C, U C,, véi C,: y = x2, tir (0,0) dén (1,1) va
C

C, 1 duong thang tir (1,1) dén (1,2).

1
| = [2xdl = [ 2xdl + [ 2xdl = 2x- 1+ [y ()] -dx+
C C, c, 0

+i2.1.\/1+[x'(y)]2 -dy

1 2 _
:j2x-\/1+4x2 - dx +j2-1-\/1+(0)2 - dy :5\/53 1+2
0 1
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Tinh 1 =[(2+x?y)dl, v6i C la nta trén dudng tron X2 +y=1
C

b
CO6 thé dung cong thiae | = f (X, y(x))-\/1+[y’(x)]2 - dx
a
nhung viéc tinh toan phirc tap.

Viét phuong trinh tham s6 cung C.

Dat: x =rcost; y=rsint

Vi x*+y?=1nénr=1.
X = Ccost

0t
y =sint

Phuong trinh tham s6 cta ntra trén duong tron: {

|:T(2+Coszt-sint)\/[x’(t)]2+[y’(t)]2dt :}T(2+C032t-sint)dt :27r+§
. 0
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Tinh | = [ xy*dl , véi C la nira bén phai duong tron x? + y? =16; x> 0.
C

Viét phuong trinh tham s6 cung C.

X = r cost
Dit |
y =rsint

Vi x°+y°=16 ,nén r=4

X =4-.cost

Phuong trinh tham s6 cua C: _ i<
y=4-sint 2 2
7?2 4 . 4 _ > > 6 wl2 .2 2 5
| = [ 4cost-4"sin t\/(—4smt) +(4cost)°dt =4 [ cost-sin“tdt =—-4
—7l2 72 5
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Tinh 1 = [(x?+y?)dl , v6i C lanta duong tron x* +y* =2x; x>1.
C

Viét phuong trinh tham s6 cung C.

X = cost
Pit |
y =rsint

Vi x°+y?=2x,nén r=2cost

Phuong trinh tham s6 cua C:

X=2cost-cost=1+cos2t r
y =2cost-sint =sin 2t !

wl4
| = ] (2+2c0s2t)y/(~2sin2t)% + (2cos2t)2dt =4+ 27
—rl4
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Tinh I =[2xdl , v6i Cla giaocua2 mit: X°+y°=4;x+z=4.

(X =rcost )
bat: {y=rsint

(Z=4-rcost
Vi X°+y%=4,nén r=2 ll'.’
Phuong trinh tham s6 ctia C: l"

(X = 2cost

y = 2sint , 0<t<2x
\2:4—2cost

N

27 5 5
| = j4cost-\/(—23int)2+(2cost) +(2sint)“dt =0
0
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Tinh | = [ (x+y)dl, v6i C 1a duong tron: X% + y? + 2% =4; y=x.
C

Pudng tron € = C; U C,. Trong do, C; 1a ntra dudng tron nim & phan nta
mat cau bén phai. Tham s6 duong cong C; qua hé toa do cau.

(

1 .
X=y=r-—-sint

Dt - J2

'Z=r-cost

Vi X*+y?+2°=4,y=x,nén r=2

Phuong trinh tham sé cua Cy:

{x=y=ﬁsint

- 0<t<rx
Z =2C0st

I, = [ 24/2sint-\/2cos?t + 2c0s2 t + 4(-sint)?dt =842
0
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Tinh 1 = [(x+ y)dl , véi C 1a dudng tron: x° + y° +z° =4; y = X.
C

C, 1a nira dudng tron nam & phan nira mit cau bén trai. Tham so duong cong
C, qua h¢ toa do cau.

-

X:y:r.__.sint

Dat < \/E

'Z=r-cost

Vi x?+y°+z°=4,y=x,nénr=2

Phuong trinh tham s6 cua C,:

{x: yz—ﬁsint

- 0t
Z =2C0st

|, =—[242sint-/2cos2t + 205’ t + 4(—sint)2dt=—8v2 =1 =1,+1,=0
0
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Tinh 1 = [ x%dl , voi C 1a dudng tron: X* +y° +2°=4; x+y+2=0.
C

Viét phuong trinh tham s6 dudng tron C (qua hé toa do tru) phuc tap.
Nhan xét: do duong tron C d6i xung qua goc O, ham duéi dau tich phan la
ham chan nén:

| = [ x%dl = [ y*dl = [ z*°dl =
C C C _
1 4
:>I:—j(x2+y2+22)dl = [dl o
3¢ 3¢
= %x do dai duong tron C (chu vi dudng tron R=2).
_4 4,107
3 3
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Tinh I = [ (x+ z)dl, voi C la duong X =3cost,y =3sint,z=t, 0<t<4r.
C

Ta c0 phuong trinh mat truy: X%+ y2 =0. ]
Ml

Véi 0 <t<4r thi duong cong C la duong cong
nam trén mat tru.

| = 4;” (3cost +t)-\/[x'(t)]2 [y O] +[Z®)] dt |
0

A
| = | (3cost+t)+/10dt =872+10
0
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2. Tich phan dwong loai 2

Bal toan

Tinh cong cua luc bién doi trén duong cong:

Cho mot chat diém M di chuyén doc theo mot cung phang AB tur

diém A dén diém B duéi tic dung cua luc:
F(M) = P(M).T+ Q(M).7,M € AB.

Hay tinh cong W cua luc do sinh ra.
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2. Tich phan dwong loai 2

Chia cung AB mot cach tly y ra n dudng cung nho bdi cac diém chia:

Ao (Xg: Yo )s AL(XLs Y1) Ay (Xns Vi)

Khi do: A A =AX -1+AY;- ]

Lay M;(x, ;) € ALA.
Cung A_,A nhd, nén cé thé coi n6 xap xi day cung A_, A

va F(M.) khdng ddi (vé& chidu va do 16n) trén cung do.

Do d6, céng cua luc sinh ra khi chat diém di chuyén

tir A;_; dén A; theo cung A ;A s& xap xi la: "
- - I
F(Mi)-ALA =P(M;)-Ax +Q(M;) - Ay; ; .
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2. Tich phan dwong loai 2

Bal toan

Vay céng W cua luc sinh ra s& xap xi véi:

n
W = _Zl[P(thi)'AXi +Q(Xi’yi)'Ayi]
I=
Do d6, gidi han cua tong trén khi n — oo chinh 1a cong cta luc:

W=lim i[P(Xi’yi)'AXi +Q(X, ¥i)- Ay |

N—00 =1
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2. Tich phan dwong loai 2

P=P(X,y),Q=0Q(X,y) xac dinh trén duong cong C c6 hudng.
Chia C mét cach tly y ra n dudng cong nhé boi cac diém:

AO(XO’ yO)’ Ai(xli y1),---, Ah(xn’ yn)
Trén mdi cung A A ldy tuy y mot diém M, (X, V;); A A = AX -1+ AY; -

Lap tong Riemann: | = ﬁ[P(Mi) (% = %) + QM) - (Vi — Vi) ]
i-1

| = lim 1, khéng phu thudc cach chia C, va cach lay diém M,
N—>+00
| = [ P(x,y)dx+Q(X, y)dy
C

duoc goi la tich phan duong loai hai ctia P(x,y) va Q(X,y) trén cung C.
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2. Tich phan dwong loai 2

Tinh chat

1) Tich phan duong loai hai phu thudc chiéu lay tich phan trén C:

| Pdx+Qdy=— | Pdx+Qdy

AB BA

2) Néu C duoc chia lam hai cung C, va C, roi nhau:

[ Pdx+Qdy = | Pdx+Qdy+ [ Pdx+Qdy
C C, C,
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Céach tinh tich phan duong loai hai:
1) C: x = x(t), y = y(t), t=atng véi diém dau, t = b: diém cudi cung.

(J: P(x, y)dx +Q(x, y)dy =(J: P(x, y)dx + (I: Q(x, y)dy

Chia [a,b] thanh n doan: a=1, <t <t, <---<t =D

dinh ly Lagrange N
/
Ax; =x; —x; g = x(1;) — x(t;4) = x'(t;)- A,

Chon diém trung gian M.(x(t*) y(ﬁ)) khi do:

jP(x y)dx = lim ZP(x(t ), y(t )) - AX

jP(x y)dx = lim ZP(x(t ), (¢, )) X (t ) - At :?P(x(t),y(t))w'(t)-dt

n—0 ;=1

b
CI: P(x, y)dx+Q(x, y)dy =[] P(x(t), y(t))-x'(t) + Q(x(t), y(t))- y'(t) |t
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2. Tich phan dwong loai 2

Cac ham P(x,y) va Q(x,y) lién tuc trén tdp mé D chira cung tron C.

2) C:y =y(X), X=X, lahoanh d6 diém dau, x = X,: diém cudi cung.

PO Y)ax+Q(x. y)dy = F[P(x y(0) + Q(x, y(x)) - Y ()] x

X

3) C: x = x(y), Y=Y, latung do diém dau, y =y,: diém cudi cung.

| Px y)ox-+ QU y)dy _TIP(X(Y), y)-X'(¥) + Q(x(¥), y) |dy
Y1
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2. Tich phan dwong loai 2

Tich phan dwong loai 2 trong khong gian

Cac ham P(x,y,z), Q(x,y,2) va R(x,y,z) lién tuc trén tap mo D chira cung
tron AB.

| Pdx+Qdy+ Rdz=lim i[P(Mi)Axi +0O(M;)Ay; + R(M;)Az, ]

AB n—0;-1
Cung AB c6 phuong trinh tham s6: x = x(¢), y =y(¢), z=2z(t); a<t<b

| Pdx+Qdy+ Rdz =
AB

?[P(X(f),y(f), 2(1)) - x'()dt + Q(x(1), y(1), (1)) - ' (1)dt + R(x(2), y(1), 2(r)) - 2/ ()t |

[P-x'"(t)+Q-y'(1)+R-Z(t)]dt

|
QA —
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2. Tich phan dwong loai 2

Tich phan dwong loai 2 trong khong gian

Giasu: F(x,y,z) = P(x,y,z)i+ Q(x,y,2)j + R(x,y,z)k
la mot trrong vector xac dinh trén cung AB.
Néu cung AB dugc cho boi phuong trinh vector:

r(z)=x()i+y(@)j+z(H)k

Tich phan duong cua F trén cung AB la (cOng cua luc F sinh ra khi di
chuyén mot vat trén duong cong AB):

| F-dr= [ F(r(z)) r'(t)dt
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2. Tich phan dwong loai 2

Vi du

Tinh | = [ (x* +3y)dx+2ydy , trong dé6 C la bién tam giac OAB
C

véi 0(0,0); A(1,1); B(0,2), nguoc chiéu kim dong ho.

I:£:j+f+j

OA AB BO
Phuong trinh OA: y = X B

Hoanh d6 diém dau: x =0
Hoanh d6 diém cudi: x = 1 A

1
I = [ =[(x*+3x)dx + 2xdx

OA 0 v
1
y) 17
I,=]=](x"+5x)dx =—
OA 0 6
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Phuong trinh AB: y =2 — X
\ A 3R A B
Hoanh d6 diém dau: x =1
\ A e R Keo o _ A
Hoanh d6 diém cuoi: x =0
11 A
I,=]= j(x +32—-x)dx+2-(2—x)-(-Ddx =—— G
AB 6
Phuong trinh BO: x =0  Tung do diém dau; y = 2
9 7 0 2
Tung do diem cu6i: y=0 I;= [ =[(0°+3y)-0-dy+2-y-dy =—4
BO 2
17 11
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Tinh | = | ydx+ xdy, trong d6 C la cung X + y2 =2X, tur O(0,0)
C

dén A(1,1), chiéu kim dong ho.

, . X =rCOSft
Sur dung toa do cuc {

y=rsint

X° +y% =2x=r = 2cost

Phuong trinh tham s6 cung C:

-

X =2C0Sr-COoSt =1+ C0S 2t

\

y =2C0St-SInt =SIn 2t

y=Zip ot
T 2" 4
!4 _ _
I= [ |[sin2¢-(-2sin2t)+(1+cos2r)-(2cos2r)|dr =1
]2
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Tinh | = [ ydx+ zdy + xdz v61 C la duong congco phuong trinh tham S0
C
X =aCost,y =asint,z=bt,0<t <27z theo huéng ting dan cua bién t.

gﬁ

HM

27
[ = | asint-(—asintdt) + bt - (acostdt) + acost - (bdt)
0

T 9 o 2
[ = j(—a sin t+athOSt+abCOSt)dt =—7a
0
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| = [(y—2z)dx+ (z—x)dy + (x— y)dz véi C la giao ciia mat: x%+ y® + 7% =4,
C
y=x-tana;0 < a < 7 , nguoc chiéu kim dong ho nhin theo huéng truc OX.

T phuong trinh cia duong cong C, ta co:

x2+x2tan2a+z2 =4

2 2
X <

— —+ =1 [
4cos“a 4 1

Tham so duong cong C qua hé toa do tru:

X=2C0Sa-C0St; y=2SINa-COSt; z=2SINt
(0<t<27)
27

I = [[(2sinacosr—2sint)(-2cosasint) + (2sint —2cos a cost)(-2sin asint) | dt
0
271

+ [ [(2cosa -cost—2sina -cost) - (2cos 1) | dt =8ﬁﬂsin(%—aj
0
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2. Tich phan dwong loai 2

cong thwc Green

C l1a bién ctia mién D.

Chiéu duong qui ude trén C 14 chiéu ma di theo chiéu nay ta thay mién D
& phia bén tay trai.

Mién D duogc goi la mién don lién néu nd bi gidi han bdi mot dudng
cong kin. Nguoc lai D duge goi 1a mién da lién néu no6 bi gidi han boi
nhiéu dudng cong kin.

Trong da so truong hop, chiéu duong qui udc 1a nguge chiéu kim dong ho.
Trong truong hop tong quat diéu nay khong ding.
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2. Tich phan dwong loai 2

cong thwc Green

¢

Mién don lién Mién da lién
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2. Tich phan dwong loai 2

cong thwc Green

D 1a mién (don lién hodc da lién) dong, gidi noi trong mat phang Oxy véi bién
C (kin) lién tuc, tron tirng khac.

P(x,v), Q(x,y) va cac dao ham riéng cap 1 lién tuc trén mién D.

$ P(x,y)dx +Q(x,y)dy = £[f @Q — ijdxdy
C D\ OX Y

Dau + néu chiéu lay tich phan trung chiéu duong qui udc
(di theo chiéu lay tich phan, mi€n D nam & bén tay trai)

Piéu kién dé sir dung cong thirc Green:
1) C la cung Kin.
2) P(x,y), Q(x,y) va cac dao ham riéng cap 1 lién tuc trén mién D co bién C.
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Tinh I = [ (x* +3y)dx+2ydy , trong d6 C I bién tam giac OAB
C
v6i 0(0,0); A(1,1); B(0,2), nguoc chiéu kim déng ho.

Cung C Kin.
B

P(x,y)=x"+3y; 0(x,y) =2y
P(x,y), Q(x,y) va cac dao ham riéng cap 1
lién tuc trén mién D ¢6 bién C.

00 0P ©
[ = <ﬁ(x +3y)dx + 2ydy = +H dxdy

ox Oy
1 2—Xx
=[[(0-3)dxdy =[dx | (-3)dy =-3
D 0 X
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Tinh | = j (x—y)?dx + (x+ y)°dy, trong dé C nira trén duong tron:

x% +y% = 2x cling chiéu kim déng ho.

Cung C khong kin.

I=|=9¢ -|=hL-1
C CUAO A0

8Q oP
I = _
: cngo Ij( ox Oy

j dxdy

]2 2C0S @
=—[[(2(x+y)+2(x—y))dxdy =— | dp [ 4rcose-r-dr =—2n
D 0 0

0 2 2 38 8
I, =[(x-0)dx+(x+0) de:_§ I=11—12=—27z+§
2

CO thé giai bang cach viét phuong trinh tham so cung C.
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Tinh 1 = ¢ &5 y)d;< - (>; — y)dy
C X +Y
x% +y% = 4 nguoc chiéu kim dong ho.

, trong d6 C duong tron:

Céach 1: Cung C kin, nhung P, Q va cac PHR cap 1

khong lién tuc tren D, khong st dung
cong thac Green duoc !!!

Viét phuong trinh tham sé cung C:

X = 2C0St
y =2sInt
I fo (2cost+2sint)-(—2sint)dt —(2cost—2sint)-2costdt
4
0

—27T
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Céach 2: Tich phan trén duong tron: x? + y? = 4, nén thay vao mau so ta co:

| =g X y)ax= (x=y)dy
c 4

C6 thé sir dung cong thirc Green trong

truong hop nay.

= 2§ 0+ y)ax— (x— y)dy
C

[ (-1-Ddxdy =-

1 2 o,
4x2+y2£4 4 v "
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2. Tich phan dwong loai 2

Tinh 1 = [(4-y)dx+xdy , trong d6 C la cung Cicloid:
C

x=2(t-sint),y=2(1-cost),0<t< 27 (cung chiéu kim ddng hd).

Cung C khong kin.

I = 2jﬂ[4 —2(1-cos t)] -2(1—cost)dt+ 2(r —sint)(2sint)dt
0

21
[ = [ 4tsintdt =-8x
0
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2. Tich phan dwong loai 2

Tinh | = qSe‘X2+y2 (cos2xydx +sin 2xydy ) , trong d6 C la dudng tron:
C

x° 4+ y% = 4, nguoc chiéu kim dong ho.

P(x,y) =6 cos(2xy) : Q(x,y) =Y sin(2xy) “

Z_P _ 26—x2+y2 [)7 Cos(ny) — xsin(2xy)]
Y
o0
Ox

—2e " ¥ [ycos(2xy) — xsin(2xy)]

] =

I (8Q ~oP

dxdy =0
ox Oy

x2+y2£4
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—ydx + xdy

Tinh I =¢
X“+Yy

khong di qua goc O, nguoc chiéu kim dong ho.

>——— , trong do6 C la duong cong kin tuy y,

Truong hop 1: C khéng bao quanh goc O.

Str dung cong thire Green.

P(x,y) =———
X +y

oP -1 2y°

=3 27 2
oy «x +y (XZ _|_y2)

X
X,y) =

O(x,y) 21
o0 1 2x*

= — o0 OP
ox  x°+y° (x2+y2)2 :Izg(a—x—g]dxdyzO
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Truong hop 2: C bao quanh goc 0.

Khong str dung cong thie Green duogc
vi P, Q va cac PHR cap 1 khéng / \

lién tuc trén mién D, c6 bién la C. \J
Ké thém duong tron C, ¢6 ban kinh a du nho dé
C, nam lot trong C, chon chiéu kim dong ho. C

Green %, OP
I=f= § —G=1—1, L= § = +”(—Q——jdxdy:0
C cug G cuC, p\ Ox Oy

Tinh tich phan I, trén cung tron: x + y? = a*
Phuong trinh tham sé caa cung C,: x =acost,y =asint,t; = 27,t, =0

0 acost-acost-dt+asint-asint-dt

I,=] > =27 =>I=1—-1,=2x
27 a
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2. Tich phan dwong loai 2

Tich phan khéng phu thudc dwérng lay tich phan

Dinh ly: (khdng phat biéu cho mién da lién)
Gia sur ton tai mién md don lién D chira cung AB, sao cho P(x,y), Q(x,y) va
cac BHR cap 1 cua chdng lién tuc trong D. Cac ménh dé sau twong duong:

1. 8_Q:8_P , V(x,y)eD
ox 0y
2. TichphanI = | Pdx + Qdy khong phu thugc duong cong (tron tirng kKhuc)
AB

ndi diém A, B nam trong D.
3. Ton tai ham U(x,y) trén D 1a vi phan toan phan cua Pdx + Qdy, tic 1a;
dU(x,y) = Pdx + Qdy
4. Tich phan trén moi dudng cong kin C, tron tirmg khic trong D bang 0:
[ =¢Pdx+Qdy=0
C
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2. Tich phan dwong loai 2
Tich phan khéng phu thudc dwérng lay tich phan

P
Tich phan khong phu thudc duong di Q0 = I
ox 0y

I=[=]+][=0L+I,
AB AC CB

Iy = | P(x,y)dx+Q(x,y)dy
AC

— jBP(x,yA)dx +Q0(x,y,)-0dx

XA

I, = | P(x,y)dx+Q(x,y)dy
CB

VB
= [ P(x,,y)-0dy+Q(xp,y)dy

B YB
o = 1= [ P(x,y,)dx+] Q(xg,y)dy
XA YA
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(2,3)
Tinh 1= | ydx+ xdy

(-1,2)
aQ oP
— =1 suy ra, tich phan khong phu thudc duong di.
ox Oy t ]3(2,3)
Cach 1: A(=1,2) e .
I=]+] _jde+j2dy =8
AC CB -1
Cach 2: Ton tai ham U(x,y) la vi phan toan phan cua Pdx + Qdy
U, =P(x,y) AT
, M dugc Nam U : — +C
U’ =0(x,) . (x,y)=xy
| = [ ydx+xdy=U(x, y)\ff)z) =U(2,3)-U(-12)=8
(_1l2) ’
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(68) xdx + ydy

Tinh 1= | , voi duong cong khong bao quanh goc toa do.
(LO) A/ X? + y?
0 oP
0_ suy ra, tich phan khong phu thudc duong di.
ox Oy
Ton tai ham U(X,y) 1a vi phan toan phan ctua Pdx + Qdy
U’ =P(x,y) =\/ Zx — (1) D)= U(x,y) = [P(x,y)dx +g(y)
_I_
4 Y U(x,y) =<2 +y% + g(»)
Uy =0(x,y) =——=— () (2)=¢()=0 =g(»)=C
X°+y

—)U(x,y)z\/x2+y2 +C

| =U(x, y)ﬁfj —U(6,8)-U(L,0) =9
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Tinh I = | Xd)z(”f

aB XY
a) Khong bao quanh goc toa do.
b) Bao quanh goc toa do.

Y theo duong cong AB tly v tir A(1,0) dén B(2,0):

oQ oP :
a) 6Q = tich phan I khong phu thudc duong di tir A dén B.
X Y
2 dx 2
Nén ta tinh tich phén theo truc hoanh: I =[—=1n ‘le =In2
1 X
oQ oP :
b) 8Q = tich phan I khong phu thudc duong di tir A dén B.
A Y

Tuy nhién | khéng thé tinh nhu ciu a (theo duong thang tir A dén B theo truc
hoanh), vi khéng ton tai mién don lién D nao chta duong thang AB va dudng
cong kin bao quanh goc O dé cho P, Q va cac PHR cap 1 lién tuc trén D.
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Cach 1: Tinh theo c4c doan thang: AC, CD, DE, EF, FB.
trong do: A(1,0), C(1,1), D(-1,1), E(-1,-1), F(2,-1), B(2,0).

Cach 2: Tim ham U(x,y) 1a vi phan toan phan ciia P(X,y)dx+Q(X,y)dy

U = P(x,y) =—— (1) (D)= U(x,y) =[P(x,y)dx +g(y)
x°+y

3 2 2

Ul =0(x,y) =—2— (2) U(x,y) =28 2” ) 1 5()
X +

o ()= g()=0 =g()=C
= U(x,y) = n(* 2+y )+C
| =U(%Y)py =U(2,0)-U(L0) :'”4;'”1=|n2

Cach 3: Bo sung thém doan thang tir B dén A, dua vao dudng tron (dt nho) bao
guanh goc O. Str dung cong thitc Green doi vdi mién da lién nay.
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| = [ (2ye” + e cosy)dx + (2xe™ —e?” sin y)dy
C
a) Tim hang s6 o dé tich phan | khéng phu thudc duong di.

b) V&i o & cau a), tinh 1 biét C 1a cung tuy y noi A (0,77) va B (1,0).

a) Piéu kién can dé tich phan khong phu thudc duong di:

oQ OP
ox Oy

< 27 +2xye” —ae” siny =2e” +2xye™ —e“*siny
> a=1

Pay ciing 1a diéu kién du vi vdi moi cung C lubn tim dugc mién don lién D
chira cung C sao cho P, Q va cac BHR cap 1 lién tuc trén mién D.
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b) Voi o =1 ta co tich phan:

(1.0)

| = [ (2ye” +e*cosy)dx+ (2xe™ —e”sin y)dy
(0,7)
»A(0, 7)
x =|0
Chu y: tich phan | khong phu thudc duong di. v, 4 7,y, =0
=8 B0 ——

I=1]+]
AO OB

y=0

0 1
I =[-sinydy+[e dx
T 0

[ =e+1
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2. Tich phan dwong loai 2

Tich phan khéng phu thudc dwérng lay tich phan

a) Cho P(x,y)=Y,Q(x,y)=2x—ye’ . Tim ham h(y) théa h(1) = 1 sao cho
tich phan 1 =[h(y)P(x, y)dx+h(y)Q(x,y)dy khong phu thudc duong di.
C

b) Vi h(y) & cau a), tinh | biét C 1a phan duong cong ¢ phuong trinh:
4x% +9y? =36, nguoc kim dong ho tir A(3,0) dén B(0,2).

a) Piéu kién can dé tich phan khong phu thudc duong di:

6Q oP
ox Oy
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