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Ushbu maqolada ketma-ketlikning biror hadidan boshlab keyingi
barcha hadlari o zidan oldingi keluvchi hadlari bilan ifodalash mumkin
bo ‘Isa, bunday ketma-ketliklar gaytadigan yoki rekkurent ketma-ketliklar
deyiladi. Rekkurent so‘zi yunoncha recurrere — gaytmog So zidan
olingan. Rekkurent formula analizning bir gancha nazariy va amaliy
sohalarida ko ‘p go ‘llaniladi. Biz rekkurent formula bilan hisoblanadigan
aniq integrallarni ko ‘rib chigamiz.

ANNOTATSIYA

Kalit so‘zlar: Rekkurent, aniq integral, anigmas integral, Vallis formulasi.

In this article, if all subsequent terms of a sequence starting from one
term can be represented by the preceding terms, then such sequences are
called recurring or recurrent sequences. The word recurrent is derived
from the Greek word recurrere - to return. The recurrent formula is
widely used in several theoretical and practical fields of analysis. We will
consider definite integrals calculated by the recurrent formula.

ABSTRACT

Key words: Recurrent, definite integral, indefinite integral, Vallis formula.

Ma’lumki ketma-ketlikning biror hadidan boshlab keyingi barcha hadlari
o‘zidan oldingi keluvchi hadlari bilan ifodalash mumkin bo‘lsa, bunday ketma-
ketliklar gaytadigan yoki rekkurent ketma-ketliklar deyiladi. Rekkurent so‘zi
yunoncha recurrere — gaytmoq so‘zidan olingan. Rekkurent formula analizning bir
gancha nazariy va amaliy sohalarida ko‘p go‘llaniladi. Biz rekkurent formula bilan
hisoblanadigan aniq integrallarni ko‘rib chigamiz.
1-Misol: Quyidagi aniq integralni hisoblang[1].

2 /
J., = _[sinm xdx J, =[cos™ xdx
0

m

Ot [ N

Bu integrallarni hisoblash uchun bo‘laklab integrallash formulasidan foydalanamiz:
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J. = I in™ xdx = Ism ! xd(-cosx) = —sin™* xcos x‘g +(m +1).|'sin ™2 x cos® xdx =
0 0
. 3 3
_ iam-1 2 in M-2 in™
=—sin xcosx‘0 +(m—1)Jsm xdx—(m—l)jsm xdx
0 0
2 _
Jo,= _[sinm’z xdx ekanligidan J_ = m—l‘]m_2 bo‘lishi kelib chigadi.
m
0

Agar m=2n bo‘lsa quyidagiga ega bo‘lamiz:
2 (2n-1)-(2n-3)-...-3-1 «
2n-(2n-2)-...-4-2 2

2
Jsn :Isinz” xdx =

m=2n+1 bo‘lsa,

2 (2N=2)... 4
‘]2n+l = J‘Sinzm—l xdx = 2n (Zn 2) 42
! (2n+1)-(2n-1)-...-3-1
Bundan quyidagi rekkurent formulaga ega bo‘lamiz:
T
3 2 (m "1)| 2 agar m- juftbo'lsa
J., Ism xdx = J'cos xdx=4, M 2
(m-1p ,
0 port agar m—toqbo'lsa

1

2-misol: Aniq integralni hisoblang: #, j In" xdx buyerda k>0 meN
0

Bo‘laklab integraldan quyidagini topamiz:

1 m 1 1
——'ka IN“txdx=——-x*In"x =0
K+1¢ k+1

1
1
Ix" IN™ xdx = ——- x**In™ x
k 0

+1

1
ekanligidan  H, ,, = [ x* In™" xdx
0

ekanini e’tiborga olsak, quyidagi rekkurent formulani hosil gilamiz:
m
Hk,m = _m : Hk,m—l
bundan quyidagi formulani hosil gilamiz:
m!

He =(1)" k1™
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3-misol : I = [(1-x)’x%x anigmas integral mavzusida quyidagi fomulani isbotlagan

o'—,H

edik[2]:

_ pya+l
.[(1—x)"qux=(1 x)'x +—P I(l—x)p’lqux
p+g+1 p+qg+1

¢ : (1—X)pxq+l 1 ..
bo‘laklab integrallashdan va —‘0=0 ekanligidan
p+q+1
1 D 1 . 1 B
! Px%dx = erqul-!:(l—x)p x%dx, 1., !(1 x)"'x%x bo‘lganidan
P

| = 1q  rekkurent formulani hosil gilamiz:

p+q+1
bundan quyidagi formula hosil bo‘ladi:

7
4-misol: Aniq integralni hisoblang: j
0

b
Buning uchun jsin xdx ni aniq integral tarifi yordamida isbotlaymiz

[a;b] segmentni teng n ta bo‘lakga bo‘lib,integral yig’indi tuzib olamiz
b-a

Ax, =—— Va a>b shartdan
n

5, = Axkzn:sin(a+ kAX, )

k=1

ifodani quyidagicha o‘zgartiramiz:

isin(a+kAxk) ZZsm (a+kaAx )smATz
k=1

2sin —& k2
2

CoS a+1Axk —COS a+n+1Axk
1 4 1 1 2 2
= - > | cos a+k—E-Axk —CO0S a+k+E-Axk =
1

AX
K Zsin(AXk]
2

2sin —
h
o, = 2__.|cos a+lek —COoS b+£Axk
. (hj 2 2
2

Bundan
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AX,

b
Demak, Isin xdx = lim —2 {cos[a+%Axkj—cos(b+%Axkﬂ =cosa—cosb

a0 . AX
“sin =2k

Shu usul bilan quyidagi formulani hosil gilamiz:

sin a+n+1Axk —sin a+1AXk
- , 2 2
> cos(a+iAx, )= :

AX,

=1 2sin —«

Agar biz a=0, Ax, =2x va n=m-1 desak quyidagiga ega bo‘lamiz:

—sin(Zr_n k1 + icosZix
2sin X 2 ‘T
Aniq integraldan ushbu ajoyib tenglikka ega bo‘lamiz:

J%sin(zm—l)x 7

dx ==

5 sinx 2

Bu formulalar murakkab integralllarni hisoblashni osonlashtiradi.

Ma’lumki, 0< x <§ bo'lganda sin®x<sin®x<sin®*x  (n=123,..)

tengsizliklar o'rinli bo'ladi. Bu tengsizliklarni [0,%] oralig bo’yicha integrallab,

/4 K2

2
sin?™? xdx < jsin Xdx < Ist” 1 xdx,

ot— N

so ngra 1-misolda keltirilgan formulalardan foydalanib topamiz:
(2mM (2n it~ (2n 2)N
(2n+1)" (2n)n 2 (2n-pn’

enn Y1 7 _(_(nn f 1
@n-pn 2n+l 2 @n-DI') 2n
bo'lishi kelib chigadi.
Keyingi tengsizliklardan topamiz:

7o 1 [ (e ’ 6)
2 m=2n+l| 2n-DN |
(6) formula Vallis formulasi deyiladi.
Vallis formulasidan quyidagicha hulosaga kelish mumkin: (6) tenglikning

chap tomonidagi ketma-ketlikning barcha hadlari ratsional bo‘lgani uchun, irratsional
songa intiluvchi ratsional ketma-ketlik mavjud.

Bu tengsizliklardan
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Mustagqil yechish uchun misollar.

cos™ x - cos(m + 2)xdx

sin™ x - cos(m + 2)xdx

cos" X - cosnxdx
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7. | Incos x-cos 2nxdx
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