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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. 

Аннотация: В диссертации разработаны методы биномиального 

дифференциального интегрирования и примеры его трех случаев. 

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

integral.  

Ushbu 

xm(a + bxn)pdx  (1) 

 differensial ifoda binomial differensial deb ataladi. 

(1) Ifodada a va b – o’zgarmas sonlar, m,n,p – ratsional sonlardir. 

(1) Binomial diferensialning integralini qaraylik 

 ∫ xm(a + bxn)pdx                (2) 

Bu integralni hisoblash m,n,p – ratsional sonlarga bog’liq bo’lib, uni rus 

matematigi  П. Л. Чебишев  quyidagi 3 ta  

1) p – butun son, 

2) 
m+1

n
 – butun son,  

3) 
m+1

n
+ p -butun son 

bo’lgan holatlar uchun ratsional funksiyalarni integral orqali ifodalashni ko’rsatib 

beradi. Dastlab birinchi holatni ko’rib chiqaylik: 

1. p – butun son bo’lsin. Bu holatda m va n ratsional sonlarning eng kichik 

umumiy karallisi(EKUK)ni biror σ – orqali belgilab, x = tσ ko’rinishida almashtirish 

bajaramiz, natijada integral ostidagi funksiya ratsional ko’rinishga keladi, (2) integral 

esa ratsional funksiyaning integraliga keltiriladi. 
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2. 
m+1

n
 – butun son bo’lsin. Bu holatda p sonining maxrajini σ harfi bilan 

belgilab, a + bxn = tσ ko’rinishida almashtirish bajaramiz. Buning natijasida (2) 

integral yana ratsional funksiyaning integraliga aylanib qoladi. 

3. 
m+1

n
+ 1 – butun son bo’lsin. Bu holatda ham p sonining maxrajini σ harfi 

bilan belgilaymiz hamda a +
b

xn = tσ ko’rinishida almashtirish bajaramiz. Va (2) 

integral ratsional ko’rinishdagi integral holatiga kelib qoladi.  

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

1.1.  

∫ √x(1 + √x
3 )

4
dx 

integralni hisoblang. 

m=
1

2
  n=

1

3
  p=4. p butun(p ϵ z) bo’lganligi  uchun bu 1- holga asosan t=√x

6
  x=t6 

olinganda ifoda ratsional ko’rinishga keladi : 

∫ √x(1 + √x
3

)
4

dx =  ∫ t3(1 + t2)46t5dt 

Integral ostidagi ifodani soddalashtiramiz: 

∫ t3(1 + t2)46t5dt = 6∫ t8(1 + 4t2 + 6t4 + 4t6 + t8)dt 

Endi esa integralni hisoblaymiz: 

6∫ t8(1 + 4t2 + 6t4 + 4t6 + t8)dt = 

= 6 (
t9

9
+ 4

t11

11
+ 6

t13

13
+ 4

t15

15
+

t17

17
) + C =

=
2

3
t9 +

24

11
t11 +

36

13
t13 +

8

5
t15 +

6

17
t17 + C 

t=√x
6

 almashtirish bajaramiz: 

2

3
t9 +

24

11
t11 +

36

13
t13 +

8

5
t15 +

6

17
t17 + C =

=
2

3
x√x +

24

11
x√x56

+
36

13
x2 √x

6
+

8

5
x2√x + 

+
6

17
x2 √x56

+ C 

Natija: 

http://www.newjournal.org/
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∫ √x(1 + √x
3 )

4
dx =

2

3
x√x +

24

11
x√x56

+
36

13
x2 √x

6
+

8

5
x2√x + 

+
6

17
x2 √x56

+ C 

2.1  

∫
√1 + √x

3

√x23 dx 

integralni hisoblang. 

m=-
2

3
   n=

1

3
  p=

1

2
 . Binomial diferensiallarni integrallashning 2-holatiga ko’ra   

m+1

n
=

−
2

3
+1

1

3

=1 ϵ z . Bu vaziyatda 1+√x
3

=t2 ko’rinishida almashtirish olamiz. Bundan 

esa x=(t2-1)3 , t=√1 + √x
3

 va dx= 6t(t2 − 1)2dt kelib chiqadi.  

∫ x−
2
3 (1 + x

1
3)

1
2

dx = ∫(t2 − 1)3(−
2
3)(t2)

1
2 6t(t2 − 1)2dt = 

= ∫ 6t2dt= 
6t3

3
 + C 

Endi esa t=√1 + √x
3

  ko’rinishida almashtirishni bajaramiz: 

6t3

3
 + C = 2√(1 + √x

3 )
3

+ C 

Natija: 

∫
√1 + √x

3

√x23 dx = 2√(1 + √x
3 )

3
+ C 

3.1 

∫ x− 
17
9 (1 + x

2
3)

1
3dx 

integralni hisoblang. 
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m=−
17

9
   n=

2

3
  p=

1

3
 Binomial diferensiallarni integrallashning 3-holatiga ko’ra 

ko’ra   
m+1

n
+ p =-1 ϵ z. Ushbu holatda 1+x

2

3 = t3x
2

3 ko’rinishida almashtirish 

bajariladi. Bundan x = (
1

t3−1
)

3

2
,  t = x−

2

9 + 1 va  

dx=-
3

2
3t2(t3 − 1)−

5

2dt kelib chiqadi. 

∫(t3 − 1)
17
6 t(t3 − 1)−

1
3  (

−9t2

2
) (t3 − 1)−

5
2dt = ∫ −

9t3

2
dt ==  −

9

8
t4 + C 

Endigi navbatda t = x−
2

9 + 1 ko’rinishida almashtirish bajaramiz: 

−
9

8
t4 = −

9

8
(

1 + x
2
3

x
2
3

)

4
3

+ C 

Natija: 

∫ x−
17

9 (1 + x
2

3)
1

3dx= −
9

8
(

1+x
2
3

x
2
3

)

4

3

+ C 

Xulosa 

Xulosa sifatida shuni aytishim mumkinki, ushbu tezisda irratsional funksiyalarni 

integrallashning Binomial diferensiallarni integrallash usuli yordamida hisoblashning 

barcha usullariga to’xtalib o’tildi. Ba’zi murakkab irratsional funksiyalarni 

integrallashga doir misollarning yechimlari tushuntirib o’tildi. 
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