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Annotasiya. Ushbu maqolada aniq integralni ta rif yordamida hisoblashga oid misollar
vechilgan. Shuningdek, aniq integral yordamida ba’zi bir limitlarga doir misollarni hisoblash
o ‘rganib chigilgan.
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HEKOTOPBIE ITPUJIOXEHUSA OIMTPEJEJEHHOI'O HHTEI'PAJIA.
AHHOIM(IMM}J. B smou cmamve npueec)eHbz HeKomopble npumepsvl noco, KaK 8bl4UCIUNb
OonpeoesieHHbll UHme2panl no onpedeneHuro. A makice UCCIeOVIOMCsa HeKomopbvie npumepbl
npe()eﬂoe C UCnojilb3oeaHuem Ol’lpe()eﬂeHHblx unmezcpaios.
Knrouesvie cnosa: unmepsan, npeoen, HenpepvléHas QYHKYUs, OnpedeseHHblll UHmespall.
SOME APPLICATIONS OF THE DEFINITE INTEGRAL.
Abstract. This article provides some examples of how to calculate a definite integral by
definition. And some examples of limits using definite integrals are also explored.
Keywords: interval, limit, continuous function, definite integral.

KIRISH

Limitlarga oid misollarni yechish matematik analizni o'gitishning muhim yo'nalishini
tashkil etadi va bu sohada talabalarni o'rganishni qgo'llab-quvvatlovchi o'quv yondashuvlari
bo'yicha tadgiqotlarga ehtiyoj bor.

Ushbu magqolada ba’zi bir limitlarga doir misollarni aniq integral yordamida yechishni
o'rganib chigildi.

TADQIQOT MATERIALLARI VA METODOLOGIYASI

Quyidagi masala, chegaralangan oraliqda uzluksiz funksiyasining anig integralining
ta’rifini o‘z ichiga oladi. [a,b] oraligida y=f (X) uzluksiz funksiya berilgan bo’lsin. Ushbu
bo’laklar

a =X, Xps Xgyeees Xy 90 Xy g0 X, =D

[a,b]oralig'ining ixtiyoriy (tasodifiy tanlangan) bo’laklari bo'lib, u intervalni N ichki

intervallarga (bo’laklarga) ajratadi. Ichki intervallardan

€. Cyyes €y 9 Cp gy C

"1 ¥n-21%n-1'~n

nugqtalar ixtiyoriy tanlangan bo’lib,
C e[Xo X ] € e[X % ] Cop €[ Xogs Xota |+ Cos €[ Xz X |+ €0 €[ X0 X, | bo’ladi.
Har bir ichki intervalning uzunligi AX, =X, —X,,; (w:1,2,3,...,n) va eng Kkatta ichki

intervalning uzunligi 4 = [nax AX,, orqgali belgilaymiz.
<ws<n

y=f (x) funksiyaning [a,b] oralig'idagi aniq integrali odatda quyidagicha aniglanadi.
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b

If(x)dx:LiLrg)WZi;f(cw)Axw.

Shunday qilib, har bir ichki intervalning uzunligi bor

AX :b;na, (W=123,...1n) (5)

W

bo’lib, hisoblashni qulaylashtirish uchun c,, (W:1,2,3,...,n) ni N taichki intervallarning

0'ng tomonidagi so'nggi nuqtalarni tanlagan nuqtalaridan foydalaniladi. O‘ng tomondagi so‘nggi
nuqta formulasi

n

cwza+(m)-w, (w=1,2,3,..,n) (65).
y = f(x) funksiyaning [a,b] oralig'idagi aniq integrali quyidagicha
b
{ f( dx—LlLr(}Zf

aniglanadi.
Bizga quyidagi tanigli yig'indi qoidalari kerak bo'ladi.

n
1. Zc=c+c+c+...+c=n-c, bu yerda c 0'zgarmas ;

w=1
2. ZW=1+2+3+...+n:1+Tn.n;
w=1
. w=1 6 )
n?-(1+n)’

4.3 W =+2°+3+. . +n° -
w=1

5. Zc f(w)=c- Zf , bu yerda c 0'zgarmas:

6 Wzi;[f(vv)ig(w)] =;f<w>iwz”:;g<w>

TADQIQOT NATIJALARI

Quyidagi muammolarning aksariyati o'rtacha va ba'zilari biroz murakkab. Agar siz ushbu
muammolarni hal gilish yo'llarini izlashdan oldin sinab ko'rmoqchi bo'lsangiz, yugoridagi
formulalarni xuddi shunday ishlatib, keng targalgan xatolardan gochishingiz mumkin. Quyidagi

muammoni hal gilishda yugoridagi (&) va (56) tengliklarda ko'rsatilganidek, teng o'lchamdagi
ichki intervallar va ichki nugtalari sifatida o'ng nugtalardan foydalaniladi.
0
Misol 1: Aniq integralni ta'rifidan foydalanib toping. I(X—Z)dx.
-4

Yechish. [-4,0] oralig'ni n ta teng gismlarga bo'lamiz
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AXW:O_E]_4):%, (W=1,2,3,...,n).

Ichki intervallarning o'ng tomonidagi so'nggi nuqtalarini c,, sifatida tanlaymiz

CW:—4+(#J-W=—4+4'TW, (W=1,2,3,...,n).

Funksiya f (X) = X—2 bo’lib, aniq integral quyidagicha hisoblanadi:

0

I(x 2)d _I|m2f( W)Axwzlniirgzn:f(—4+¢—w) (nj Inrrgzn;((—4+4TW)—2J(%
3o 28 g2 ) {52
{ = 1? iw}_hm{ —24+ E n-( n+1} hm{ —24+ (n+1)}=

n—0
. n 1 . 1
=1im<—-24+8-| —=+= |} =lim{—24+8-| 1+ = |} =-24+8-(1+0) =-16.
n—0 n n n—0 n

4
Misol 2: Aniq integralni ta'rifidan foydalanib toping. jxs dx.
0

n—0 n

w=1

Yechish. [0,4] oralig'ni n ta teng gismlarga bo'lamiz
AXW:A’—_O:E, (w=123,..,n).
n n
Ichki intervallarning o'ng tomonidagi so'nggi nugtalarini c,, sifatida tanlaymiz
c,=0+ (4 Oj Wzﬂ, (w=123,..,n).
n n

Funksiya f (x) = x® bo’lib, aniq integral quyidagicha hisoblanadi:

:[X'de—llme AX,, —I|me(4nWj (—J—lnggzn:( j (f"j:
‘LL@Z(M ij (—)—LLO;(ZS;WJ M{Z%Z"Vg}"néo{ws n’ (2+1)2}:
_m{m-n—z-”%l-”%l} m{m-(m%}-(u%)}=64-(1+o)-(1+o)=64.

Misol 3: Quyidagi limitni aniq integral orgali hisoblang: lim ZZWn¢
n—oo 1

2. W 4+n-w & wY) w1
Yechish. I|m Zn— lim Z{Z(Fj +F]H bundan ¢, nugtani tanlaymiz
n—>ooW:1
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C,, =%, (w=1,2,3,...,n).

Ushbu ¢, nugtalar [0,1] dagi teng o’lchamdagi bo’lakchalarning o‘ng tomonidagi
so‘nggi nugtalarini ifodalaydi va

AX,, =%, (w=12.3,..,n).

Shunday qilib,

im 2] | 4 -t Sz, o,

(f(x)=2-x"+x bo'ladi.)

1 1 2 X2 1 7
=lim» f(c,) f(x)dx = 2x+xx — X+ = ==.
R O (e o

MUHOKAMA
Misol 4: Quyidagi limitni aniq integral orgali hisoblan IlmZ[Mj i
ylaag q integ q g: T—wen | 0
Yechish. Yig’indidan C, nugtani tanlaymiz.
1 W_1+2
ImZ(W 1+2nj iznmz[wj.ﬂ.lznmz non |1_
N w-1+n ) n me=&=w-1+n ) 1 n noeded ﬂ_lﬂ n
n n n
n W—1+2 1
; n
=lim T
n—>oow:1 W—l+1 n
n
w-1 .
Bundan c,, == (Ww=1,2,3,...,n) bo’ladi.
-1 . -
Ushbu c,, == (w=1,2,3,...,n) nugtalar [0, 1] intervalining n teng o‘lchamdagi
ichki intervallarning chap tomonidagi nugtalarini ifodalaydi va AX, :WT_l, (w:1,2,3,...,n)

bo’ladi.

2 _
Shunday gilib, ( f(x)= % bo'Iadl.j
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= x+|n(x+1)|z =1+In2.

XULOSA
Tadgiqgot shuni ko'rsatdiki, ko'p jihatdan ishlangan misollarni o'rganishga tayanadigan
o'gitish muammoni hal gilishga urg'u beradigan ko'rsatmalarga garaganda tajribasiz o'quvchilar
uchun samaralirogdir. Birog, ba'zi ishlangan misollarni o'rganish bilan bog'liq yo'l-yo'riq ko'proq
tajribali o'quvchilarning ish faoliyatini kamaytirishi mumkin.
Bu yerda ba’zi bir limitlarni topish uchun aniq integral qo'llanilgan. Bu usulni bilish
muhim, ammo bu texnikani gachon go'llashni bilish ham muhimdir.
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