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ANNOTATSIYA

Ushbu magolada funksiyadan olingan integralni, bu funksiyaga teskari bo’lgan
funksiyadan olingan integral orasidagi munosabat o’rganilgan. Bo’laklab
integrallash formulasining umumlashmasi keltirilgan.

Kalit so’zlar: Integral, belgilash usuli, bo’laklab integrallash usuli, xosila,
yuqori tartibli xosila, boshlang’ich funksiya, figuraning yuzi, teskari funksiya.

AHHOTAIUA

B oannoii cmamve uccnedyemcs c6a3b MeHcOy UHMESPAIOM, NOJYUEHHLIM OM
dyHKYyuU, U UHMESPAIOM, NOJYYEHHBIM OM (DYHKYUU, 0OpamHOU K 3mou QYHKYUU.
ano o606wenue hopmynvl unHmezpupo8anus no KyCOuKaMm.

Kniueevie cnosa: Humeepan, memoo onpeoenenus, Memoo KyCOYHO20
UHMeSPUPOBAHUs, NPOU3BOOHASl, NPOU3BOOHAs BbICULE20 NOPSAOKA, HAYAIbHAL
dyHKyus, eparv gueypvi, 0Opamuasn QyHKyus.

ABSTRACT

In this article, the relationship between the integral obtained from the function
and the integral obtained from the function that is the inverse of this function is
studied. A generalization of the formula for integration by pieces is given.

Key words: Integral, definition method, piecewise integration method, derivative,
higher-order derivative, initial function, face of a figure, inverse function.

KIRISH

Bizga gandaydir [ f(x)dx integral berilgan bo’lsin. Bu integralni hisoblash
uchun turli usullar mavjud bo’lib, ulardan asosan ikki usul: belgilash va bo’laklab
integrallash usullari muhim ahamiyatga ega. Shulardan belgilash usuliga to’g’ri
keladigan ayrim integrallarni ko’rib chiqaylik:

1) J’J;::II dx = J- dzzﬂ = ln[f(x)] +C

2) (7@ F@ax= [ () a1 =24 ¢

2

3) [ rlem]e®dx= [ flow] d[qo(x)i = Fle] +c
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Bu integrallar yordamida ko’plab misollarni tuzish mumkin. Masalan,

) [Fa 2 [—

. 2 .
sin x AV 1—x° arcsin x

Bo’laklab integrallashga doir ayrim misollarni ko’rib chigavlik.

X =1u, d[f(x)] = dv

dx = du, v= f(x}

[ xf (Dax = [xa[r(:)] =
1) F(x) + ¢

= xf(x) - [ f(x)dx = xf(x) -

2 2 P =, d[f =d 5 .
J-x‘f (x)dx = J-x‘d[f’[x)] = ;x dxu= diEf (i)l fr[xl; = f(x) -2 J-xf (x)dx =

2) |o£dingi misolga asosanl = xzfr (x) — Z[x f(x) - F(x}] +C= xzfr(x) — fo(x) + ZF(x) + C.

Endigi masala quyidagicha : integral ostidagi f(x) va unga teskari g(x)
funksiyalar ma’lum bo’lsa, | f(x)dxintegral quyidagiga teng bo’ladi:

| 10 = x5 - [ oty

J” £ (x)dx_integral uchun esa:

f: F(x)dx = bf(b) — a f(a) — ffii]g(x}dx formula orgali topiladi. Bu formulaning
geometrik tasviri quyidagicha:

y
f(b)

f(a) /

a b X

b f(b) Va a f(a) lar to’g’ri to’rtburchaklar yuzalari , f: f(x)dxva [ fiij]g(x)dx lar esa
egri chiziqli trapetsiyalar yuzalari .

Misol. ffznx dx integralni hisoblang.

Yechish. Yugoridagi formulaga asosan:
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e 1
f!nxdx =elne —11Inl — f e"dy =1
1 0
Agar bu integralni bo’laklab integrallasak,

Inx =u, dx =dv

dx

_[L Inx dx = = xlnx|{ - J-_l dx =1

= du, V=X

x

Bu misolni geometrik tarzda bayon etaylik. y = inx, x =1, x =e vay =0 chiziglar
bilan chegaralangan figurani yuzini hisoblaylik.

f(x) Shtrixlangan figuraning yuzi to’g’ri to’rtburchak
1 L yuzidan shtrixlanmagan figurani yuzini ayirmasiga
% teng bo’ladi.
of 1 e x

Teorema. Agar f(x) funksiya (a; p) oraligda differensiallanuvchi va
teskarilanuvchi bo’lsa, u holda ixtiyoriy a € («; g) uchun

flx)

Fx)=xfx)— | g(»d)
fla

funksiya f(x) funksiya uchun boshlang’ich funksiya bo’ladi.

Agar u(x) va v(x) funksiyalar n marta differensiallanuvchi bo’lsa, u holda

b b
f uv™dx = [u pD (=) g (—1)™* M las) v]|z +(—)" fu(”]v dx

a a

formula o’rinli bo’ladi.

. b b
Xususiy holda, agar n = 0 bo’lsa, [ uvdx = [uvdx,
R b r o
n=1bo lsa,j—ﬂ uvdx = uv—fﬂ uvdx
b " ' r b
n =2 bo’lsa, J-ﬂ uv dx = (uv —?,.',t;r}|z+_‘|-ﬂ u vdx

b rr " r r !J " .
n =3 bo’lsa, fﬂ uv dx = (uv —uv + u”v)|2 - fﬂ u' vdx bo’ladi.

xdx

Misol. [ integralni hisoblang.

.3
SmmTx
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Yechish. f xdx = —fx (Ctgx}rdx = [xctgx - J-crg xdx] = —x ctgx + Insinx + C.

Misol. [ x* sin x dx ni hisoblang.

Yechish. Bu integralni bo’laklab integrallashni n marta qo’llashga to’g’ri keladi va
hisoblash ancha vagtni oladi.

Agar [uv”dx = wv™ — ' V" + Y — Wy + [ oV vdx formulani tadbiq gilsak,
fﬂn x° sin x dx = fﬂn X (sin x )”,dx == [Jca (—cosx) + 3x°sinx + 6x cos x — 63£r1x]|g =7’ —6n nNi
hosil gilamiz.

Misol. Quyidagi integralni hisoblang:
1
f In(x + V1 + x%)dx

0

Yechish. y =In(x + V1 + x2) funksiyaga teskari funksiyani topamiz.
x +1 + x2 = e¥ deb shakl almashtirib,

Vi+xi=¢" —x, 1+x =¥ —2xe" + x3e¥ —2xe’ — 1 =0,

. . 1 1 1 . s & —e ¥ . . . .
2xe’ = ¥ —1,x =~ ( . ) = - (¢ — ™) = —— ni hosil gilamiz.

e —

Demak , y =In(x +v1 +x2) funksiyaga teskari funksiya v = i funksiya ekan.

2

Yuqorida keltirilgan formulaga asosan:

1 In(14+/2)
. ef —e” L. o n(144/2)
111(x+\f1+x-)dx—111(1+\5)— 5 dx=111(1+\5)—£(e —e )|U
0 0

=111(1+\E)—\E+1
kelib chigadi.

XULOSA

Yugoridagilardan shunday xulosa kelib chigadiki, funksiyadan olingan
integralni hisoblashda bu funksiyaga teskari bo’lgan sodda funksiyalarga olib kelish
masalani yengillashtiradi.
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