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AYRIM IRRATSIONAL KO‘RINISHDAGI INTEGRALLARNI EYLER
ALMASHTIRISHLARI YORDAMIDA RATSIONALLASHTIRISH

Javohir Ibrohimov Bahrom o‘gli
O‘zbekiston Milliy universiteti Jizzax filiali o‘qgituvchisi

Muxammadiyev G¢iyosiddin Jamshid o‘g‘li
O‘zbekiston Milliy universiteti Jizzax filiali talabasi

Annotatsiya : jR(x,\/ ax? +bx+c }jx ko‘rinishidagi integrallarni hisoblashda

biz avvalo bu integral ostidagi ifodani ratsional funksiyaga keltirib olishimiz zarur.
Buning uchun Eylerning 3 ta almashtirishi bizga yordam beradi. Quyida biz shu
almashtirishlarni misollarda ko‘rib chigamiz.

Kalit so‘zlar: Irratsional integral, ratsional funksiya, Eyler almashtirishlari,
kvadrad uchhad.

Bizga irratsional ko‘rinishdagi

[R(x,Vax? +bx + ¢)dx (1)

integral berilgan bo‘lsin. Ushbu integralni quyidagi uchta almashtirish yordamida
ratsional funksiya integraliga keladi.Odatda bu almashtirishlarni Eyler almashtirishlari
deymiz. (1) integralda a,b, c-haqiqiy sonlar bo‘lib, ax? + bx + ¢ kvadrat uchhad teng
ildizlarga ega emas.

1-holat @ >0 be¢Isin.
(1) integralda ushbu

t=+ax++vax? +bx+c  (yoki t=—vax++ax?+bx+c)

almashtirishni bajaramiz. U holda
ax? +bx+c=t% - 2Jaxt+ax?,

‘o t? —c dXZZ(\/Et2+bt+c\/5)dt
2Jat+b (2+/at +b)? ’
JaxZ +bxace Jat? +bt+cva
2 Jat + D

bo‘ladi. Natijada

[R(x,Vax? +bx +c)dx =
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IR t?—c Jat®+bt+cva ) 2(/at? +bt+ca) 0t boladi
= ’ : (0] .
2-/at +b 2Jat+b (2/at +b)?

1-misol fﬁﬁ

x? —x — 5 ifodada a > 0 bo’lganligi uchun
t + x = x%2 — x — 5 deb belgilash kiritamiz t =/x? —x -5 —x
t2+2tx +x>=x*—x—5
t?+5=—x—2tx

_ —t*=5
2t +1
(=2t)(2t +1) — 2(~t? =5)
X = dt
(2t + 1)?
p | —4t? =2t + 2t% + 10
x= (2t + 1)2
= —2t2 =2t + 1Odt
YT T ey )2
x ning t ga bog'liq ifodasini dastlabki integralga olib borib qo’yamiz.
| 1 —2t%2 =2t + 10
—5 — t? t+—5—t2 (2t + 1)?
2t+1 2t+1
(2t + 1)? —2t2 -2t + 10

=J

(=5—t?)(t?+t—-5) (2t+1)?

—2 2 2 t
=fmdt=f (5+t2)dt=ﬁarctg<\/—§)+c

2 . <x2—x—5—x>+
=—arc c
N NG

2-holat. ¢ >0 be‘lsin. Bu holda (1) integralda ushbu
tzl(\/ax2 +bx +c¢ —~/c)
X

yoki

t:i(\/ax2+bx+c+\/6)

X
almashtirishini bajaramiz. Unda
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2Jct—b Jot? —bt++Jca
X:—2 ) dX: 2 dt y
a—t (a+t)
\/2— Je t? —bt +ave
ax‘ +bx+c = -
a—t

bo‘lib, (1) integral ratsional funksiyaning integraliga keladi:

[R(x,Vax® +bx+c)dx =
:IR(Z\/Et—b Jet? —bt+a\/5}(\/6t2 —bt+\/EaJdt

a—-t? a—t? (a+1)?

2-misol
f dx .,
V2 +x—x2
V2 +x —x?ifodada c > 0 bo’lganligi uchun
V2 + x — x2 = tx — V2 deb belgilash kiritamiz.
L V2+x—x2+42
X
24+ x —x% =t2x2 — 2\2tx + 2
1—x=t%x—2V2t
2V2t + 1
TP +1
2V2t% 4+ 2V2 — 42t% - 2¢
- @ + D)2 a
—2V2t2 + 2V2 - 2t
T @ +1)2
x ning t ga bog'liq ifodasini dastlabki integralga olib borib qo’yamiz

f(zﬁt+1)(t(;ﬁt+1)_\/§> _Zﬁzz:if_% dt =

t2+1 t2+1
f (t?2+1)2 —2\2t%+2v2-2t dt _f —2\2t%2+2\2-2t
(2V2t+1)(2V2t2+t—V2t2—/2) (t2+41)2 Y (2V2t+1) (Y2t 2+t —2)

—2(2t%2=/2+1) -2 -2
f(z dtzfmdt=ﬁln(2\/§t+1)+C=

X

dx

dt =
_ In(2v2t+1) N

V2t+1)(V2t2+t—/2) V2
o203 ) )
+C = — 5 +C
3-holat ax® +bx+c kvadrat uchhad turli x, va x, haqigiy ildizga ega
bo‘lsin:
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ax’ +bx+c=a(x—x)-(X—X,).
Bu holda (1) integralda ushbu

Vax? +bx+c
almashtirishni bajaramiz. Natijada

2
—ax, + Xt a(x, — X
X=—-2 "1 x/ax2+bx+c:Mt

t=

t? —a t> —a
2
dx=Mdt boclib,
(t* —a)?

[R(x, vax? +bx+c)dx =

_IR( ax2+xlt | a(x21 2) J 2a(x, — x2)tdt
t (t* —a)’

bo‘ladi.

dx

(x-2)V7x-x2-10
J7x — x2 — 10 ifodada D > 0 bo'lganligi uchun
\/7x —x? — 10 = t(x — 5) deb belgilash kiritamiz
V7x —x2 — 10
- x—05
7x —x%2 —10 = t?(x — 5)?
(2—x)(x —5) = t?(x — 5)?
2—x=t*(x—-75)
5t2 42
t2+1
_ 10t(t? + 1) — (5t% + 2)2tdt
(t2 +1)2
6t
x ning t ga bog'liq ifodasini dastlabki integralga olib borib qo’yamiz

3-misol [

X =

dx =

j 1 6t dt
(5t2+2_2)t<5t2+2_5>(t2+1)2
t2+1 t2+1

1 6t
:j(51:2+2—2t2—2)<5t2+2—5t2—5>t(t2+1)2dt_
t2+1 t2+1
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(t? 4+ 1)? 6t dt—f_zdt—2(1)+C—2( x—5 >+C
BNt >+ D2 )32 3\t 3\W7x—x2-10
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