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IRRATSIONAL FUNKSIYALARNI BINOMIAL DIFFERENSIALLARI
YORDAMIDA INTEGRALLASH
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O zMU Jizzax filiali, Amaliy matematika fakulteti talabalari

Annotatsiya: Tezisda Binomial differensiallarni integrallash usullari va uning
uchta holatiga oid misollar ishlab tushuntirilgan.

Abstract: In the thesis, the methods of integration of Binomial differentials and
examples of its three cases are elaborated.

AnHoTaums: B nmuccepranmuu  pa3paboTaHbl  METOABl  OMHOMHAIBHOTO
g depeHnanbHOro HHTErPUPOBAHUS U IPUMEPHI €0 TPEX CIIyvaeB.

Kalit so’z: Irratsional funksiyalarni integrallash, Binomial differensiallar,
integral.

Ushbu

x™(a + bx™)Pdx (1)

differensial ifoda binomial differensial deb ataladi.

(1) Ifodada a va b — 0’zgarmas sonlar, m,n,p — ratsional sonlardir.
(1)  Binomial diferensialning integralini garaylik
j x™M(a + bx™)Pdx (2)

Bu integralni hisoblash m,n,p — ratsional sonlarga bog’liq bo’lib, uni rus
matematigi IT. JI. YeOumen quyidagi 3 ta

1) p — butun son,

2) mTH — butun son,

3) mTH + p -butun son

bo’lgan holatlar uchun ratsional funksiyalarni integral orqali ifodalashni ko’rsatib
beradi. Dastlab birinchi holatni ko’rib chigaylik:

1. p — butun son bo’lsin. Bu holatda m va n ratsional sonlarning eng kichik
umumiy karallisi(EKUK)ni biror o — orgali belgilab, x = t° ko’rinishida almashtirish
bajaramiz, natijada integral ostidagi funksiya ratsional ko’rinishga keladi, (2) integral
esa ratsional funksiyaning integraliga keltiriladi.
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2. mTH — butun son bo’lsin. Bu holatda p sonining maxrajini ¢ harfi bilan

belgilab, a + bx™ = t° ko’rinishida almashtirish bajaramiz. Buning natijasida (2)

integral yana ratsional funksiyaning integraliga aylanib goladi.

3. m—+1 + 1 — butun son bo’lsin. Bu holatda ham p sonining maxrajini o harfi

bilan belgllaymlz hamda a + x_n = t° ko’rinishida almashtirish bajaramiz. Va (2)
integral ratsional ko’rinishdagi integral holatiga kelib qoladi.

Endi esa ushbu almashtirishlar uchun quyidagi misollarni ko’rib chigaylik:

1.1.
[ VR + 3R o
integralni hisoblang.
m:% n=§ p=4. p butun(p € z) bo’lganligi uchun bu 1- holga asosan t=%/x x=t°®
olinganda ifoda ratsional ko’rinishga keladi :
JVx(1+ §/§)4dx = [t3(1 + t?)*6t5dt
Integral ostidagi ifodani soddalashtiramiz:
[t3(1 +t2)*6t5dt = 6 t3(1 + 4t2 + 6t* + 4t° + t8)dt
Endi esa integralni hisoblaymiz:

6 t8(1 + 4t% + 6t* + 4t° + t8)dt =

t9 t11 t13 t15 t17
=6 4—+6-—=+4-—+—=|+C=
<9+ 11 T s T >+

2 24 36 8 6
3 * 11 * 13 * 5 N 17 *

t=%/x almashtirish bajaramiz:

2 24 36 8 6
3 * 11 * 13 * 5 N 17 I

24
=—X\/—+HX6 + 2\/—+ XZ\/—+

6
+1—7X2i/;+c

Natija:
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5 — 4 24 2
\/§(1+\/§)dx——xx/—+ﬁx + Vx+ = X\/—+
6 6
+—x2{x5 + C
17
2.1
1+ x
[Lr,,
Vx?
integralni hisoblang.
m:-g n:§ p:% . Binomial diferensiallarni integrallashning 2-holatiga ko’ra

241 _
m+l_ s — =1ez.Buvaziyatda 1+3/x=t* ko’rinishida almashtirish olamiz. Bundan

n =

esa x=(t?-1)° , t=1/1 + /x va dx= 6t(t?> — 1)?dt kelib chigadi.
1

j X3 (1 + X%)E dx = j (2 — D03 (127 6t — 1)2dt =
—f6t2dt—— +C

Endi esa t=y 1 + ¥x ko’rinishida almashtirishni bajaramiz:

6?t3+c—2 /(1+i/§)3+c
1+ Vx 3 =3
j3—\/X_2dx=2 f(1+\/§) +C

Natija:

3.1
_ 7 21
fx 9 (1 + x3)3dx

integralni hisoblang.
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m=—1797 nzg ng Binomial diferensiallarni integrallashning 3-holatiga ko’ra
2

2
ko’ra mTH + p =-1€z. Ushbu holatda 1+x3 = t3x3 ko’rinishida almashtirish
3

1 \z _2
1),t=x s+ 1 va

t3—

bajariladi. Bundan x = (

dx=-23¢2(t* — 1) 2t kelib chigadi.

17 1 [—9¢t2 5 ot3 9
f(t3 —1ett>—-1)"3 ( > )(t3 — 1) 2dt= j—Tdt == —§t4 +C

2
Endigi navbatda t = x ¢ 4+ 1 ko’rinishida almashtirish bajaramiz:

2\ 3
9t4_ 9({1+x3 e
8 8

X

wIN

Natija:

4
17 2 1 2\3
[x75 (1 +x3)adx= -2 (1”;‘3) +C

X3

Xulosa

Xulosa sifatida shuni aytishim mumkinki, ushbu tezisda irratsional funksiyalarni
integrallashning Binomial diferensiallarni integrallash usuli yordamida hisoblashning
barcha wusullariga to’xtalib o’tildi. Ba’zi murakkab irratsional funksiyalarni
integrallashga doir misollarning yechimlari tushuntirib o’tildi.
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