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KARRALI INTEGRALLARNI HISOBLASHNING GEOMETRIK USULI

Shamsiyeva Nodira Bahodir gizi
O zZMU Jizzax filiali, Amaliy matematika fakulteti talabasi

Sharipova Sadoqgat Fazliddinovna
ilmiy rahbar, O zMU Jizzax filiali katta o qituvchisi

ANNOTASIYA
Karrali integrallarni hisoblash masalalari uchun sohani aniglash juda muhimdir. Geometrik usul — bu sohani
aniqlashning ko‘p qo‘llaniladigan usullaridan biridir.

ABSTRACT
Determination of the region for problems of calculating multiple integral is very important. Geometric method
is one of the methods determining the region usually used.

AHHOTANMUA
Omnpenenenre 00JacTH AJIs 3a/1a4 BIUMCIEHMSI KPaTHOIO MHTErpaia O4eHb BaXXKHO. ['eomeTpruyeckuii MeTos
— OJIMH U3 YacCTO UCIOJIb3YEMbIX METO/IOB OINPE/IEIeHNUs 3TOM 00aacTu.

Kalit so‘zlar: soha, karrali integral, geometrik usul, funksiyalar grafigi.

Ushbu ishda karrali integral va uch karra integralni o‘rganilgan. Masalada ko‘rsatilgan sohaga bog‘liq holda
biz takroriy usul yoki karrali integral uchun qutb koordinatalar sistemasida yangi o‘zgaruvchi va uch karrali
integralda silindrik, sferik koordinatalar sistemasidagi o‘zgaruvchi yordamida yangi sohani Kiritishimiz
mumkin. Karrali integrallarni hisoblashning geometrik usulidan foydalanish uchun sohani ifodalovchi
funksiyaning grafigini chizamiz. Grafikdan takroriy usuldan foydalanish uchun chap, o‘ng, yuqori va pastki
chegaralarni  yoki qutb koordinatali o‘zgaruvchilar usulini qo‘llash uchun ¢ burchakni yoki sferik
koordinatalar yordamida o‘zgaruvchilarni almashtirish usulidan foydalanish uchun ¢, 8 burchaklarni
aniglash mumkin. Hagigatan funksiya grafigini ko‘rib chigaylik. Karrali integralni hisoblashning geometrik
usuldan foydalanishni bir nechta misollarda ko'rib chigaylik.

1.Karrali integralni hisoblang.

j j (y —yDdxdy,  D(ny) ={ty)/x=0x=1y=x%y=x+1]

D(x.y)
Yechish: Avval sohani aniglovchi funksiyalarining grafigini chizamiz
D(x,y):x=0x=1,y=x%y=x+1
Biz D (x, y) sohani 1-rasmdagi kabi hosil gilamiz:
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D (x, y) soha grafigidan quyidagini hosil gilamiz:
DO,Y) ={(xy)/0<x<1,x2<y<x+1}

Bundan
1 x+1 5 3 97
= ) L 2 — y__y_ x+1 =
I j (xy — y*)dxdy jdx[ (xy —y“)dy j[(x 2 3>|x2 ]dx 1eq
0 X 0

D(x,y)
2. Uch karrali integralni hisoblaymiz:

f VX% +y?2dxdydz, T(x,y,z) = {(x, y,2)/z =+x*>+y?%z= 1}

T(x,y,z)

Yechish: Avval
T(x,y,z);z=+x*+y%,z=1

sohani aniglovchi funksiyaning grafigini chizamiz (2-rasm):
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Silindrsimon koordinatalar yordamida o'zgaruvchilarni almashtirish usulidan foydalanamiz:
X = rcose
{y = rsing, (x,y) € D(x,y), (x,¥,2) € T(x,y,2)

Z=1z
bu yerda D(x, y) — T (x, y, z) sohaning OxYy tekisligidagi proyeksiyasi.
D(x,y) = { (x,y)/x? + y? < 1} sohadan

D(p,7) ={(p,1)/0< ¢ <2m,0<r <1}

Hagigatan ham, T'(x, y, z) = {(x, v,2)/(x,y) € D(x,y),{/x?+y? <z< 1}

Shunday qilib, integralni hisoblash sohasi quyidagi shaklga ega:
T(p,1,2) ={(p,1,2)/(p,7) €ED(p,7),0 <7 < 1}

ngoSZn,OSTSLrSle}
2T 1 1
ﬂf \/my_dxdydz— fﬂ rrdwdrdz—ergof drfdzz
T(x,y,2) T(p,1,2) 0 r

D(x,y) = {(x,)/(x -1 +y*>21,(x —2)>+y* <4,y S x,y = 0} sohani ishotlang.

Yechish: Avval
D(x,y),x=0x=1y=x%y=x+1
sohada berilgan funksiyalarining grafigini chizamiz.
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Biz 3-rasmdagi kabi sohani olamiz.
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Biz qutbli koordinatalar yordamida o'zgaruvchilarni almashtirish usulidan foydalanamiz:

X = 1rcosQ
{y = rsing’
3-rasmdan ko‘rinib turibdiki:
0<o¢pc< %.
X =TC0SQ ((x—=1D2%+y2>1 M L
{y = rsing ifodani {(x Bt 2 < 4 tengsizliklarga qo‘yib

2cosp <r < 4cosp
tengszilikni hosil gilamiz.
Darhagigat, 2(;, ) sohaning yuzi:

Y i
2 4cos@ yy

3(2+m)

S = U dxdy=f f rdrd<p=j6cosz<pd90=T
D(x,y) 0 2cos@ 0
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