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MAQOLA ANNOTATSIYA:
MALUMOTI
MAQOLA TARIXI: Mazkur- magolada matematik analizda muhim

Received:12.05.2025 ahamiyatga - ‘ega bo ‘Igan bir nechta
Revised: 13.05.2025 funksiyalarning aniglanish sohasi, formulalari va
Accepted:14.05.2025  yjarning \xossalari tahlil gilinadi. Har bir funksiya
uchun " uning faniglanish sohasi aniq belgilab
olingan,’ ba‘zilari-esa limitlar nuqtai nazaridan
chuqur vo‘rganilgan. Magola matematik analiz
kursi' doirasida talabalar va o ‘qituvchilar uchun
foydali metodik qo ‘llanma bo ‘lib xizmat giladi.

KALIT SO’ZLAR:

funksiya, limit,
aniglanish sohasi,
trigonometrik funksiya,
eksponensial funksiya,
ajoyib limitlar, matematik
tahlil.

KIRISH. Funksiyalar matematik analizning asosiy tushunchalaridan biridir. Ular real
hayotdagi fizik, iqtisodiy va boshga ‘jarayonlarni; modellashtirishda keng go‘llaniladi.
Aynigsa, ularning limitlari va xossalari‘\ko‘plab :amaliy masalalarni yechishda muhim
ahamiyat kasb etadi. Quyida keltirilgan fUnksiyaIar‘orasida matematik analizda tez-tez duch
kelinadigan ajoyib va muhim funksiyalar mavjud.-

Bizga biror X (X c R) to’plam berilgan be’lib, @ uning limiy nuqtasi bo’lsin. f(x) va
g(x) funksiyalar a nuqtada chekli limitga ega bo’lib,

limf(x) =b, limg(x)=c
x—a x—a

bo’lsin. U xolda

1) Im[f (x) £ g(x)]=b*c

2) lim[f(x)-g()]=b-c
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3 |Imm=9, #0
x—a g(x) c
bo’ladi.
Agar Iim%:l bo’lsa f(x)va g(x) funksiyalar x — x, bo’lganda ekvivalent
x>% (X

deyiladi va  f(X) ~g(x) kabi belgilnadi. Funksiyanining o’rniga uning ekvivelentidan
foydalanish limit hisoblashni ancha osonlashtiradi. X — 0 bo’lganda limitda quyidagi

almashtirishlarni gilish mumkin:
2

: : X
sinx~x, a*~1+xlna, (1+x)*~l+ax, cosx~1—?, 1+x~¢e".

Ajoyib va muhim limitlar.

sin x tgx . arcsinX ... arctgx shx thx
lim——=lim—=1im = lim lim— =lim—=1
x->0 X x=>0 X x—0 X x-0 X =0 X x=>0 X
. Sinax
2. lim =a,xelR
n—o X : (4
L R - In(1+x
3. lim(L+ x)* —I|m(1+—) =e. [ |Im¥:1
x—0 X—>00 ‘ x—0 X
a* — et —
5. lim =Ilna (a>0). - 6. 1lim =lne=1.
x—0 X Xx—0 X
1+x)“ -1
7. Imiza (a eR).
x—0 X 3 M
Cdim X% Inx = lim x ¢ Inx = lim xS *=0 (a>0).
X—>-+00 X—>-+00 X—>+00
Ba’zi bir ajoyib va uhum limitlarning 1sb0tlar1
sin x
1-ajoyib limit: Im——=1
x=0 X
sinx
1.1 lim =1
x—>0 X

< sinX < X <tgx, (O <X< %) tengsizlik o’rinli, sinx > 0 bo’lgani uchun

Volume 2 Issue 9 [May 2025] Pages | 480


https://spaceknowladge.com/

JOURNAL OF INTERNATIONAL SCIENTIFIC RESEARCH
Volume 2, Issue 9, May, 2025 Online ISSN: 3030-3508

https://spaceknowladge.com

X 1 sin x
1<——<—— ko’rinishda yozish mumkin,bundan 0 <1———<1—coSXtengsizlar

sinX COSX X
» X | x| e e
kelib chigadi. Bunda 1— cos x = 2sin® 5< 2-7=|X| ko’rinishini
0’ zgartirmiz.
v

sinx € =
0<l—-——<1-cosx

X
Bu tengsizlikni ko’rinishini o’zgartiramiz: -Ef%.'.\

sin X i =
0< ‘1— _— <| X| ok A -,

Agar Ve >0 son uchun shunday 6 > 0 deb p va % sonlarining kichigi olinsa,

argument X ning topilsaki, argument X nlng 0 < hxl <8 tengsizlikni ganoatlantiruvchi
barcha giymatlarida st
sinx| [sinx N/
-l<e¢ |74
X X J"
tengsizlik kelib chigadi.Bu esa funksiya limitini Koshi ta’rifiga ko’ra limitning
to’g’riligini anglatadi. >

1—

Volume 2 Issue 9 [May 2025] Pages | 481


https://spaceknowladge.com/

JOURNAL OF INTERNATIONAL SCIENTIFIC RESEARCH
Volume 2, Issue 9, May, 2025

https://spaceknowladge.com

Online ISSN: 3030-3508

. tox sin x smx 1 sinx . 1 1
lim—=1Iim =lim ——=1lim -lim =1.—=1o
x=0 X HO XCOS X HO X COSX HO X x20C0SX cosO
. arcsinx ) _ _ .
<1.3 I|rr01 =1 arcsinx=t belgilash kiritib hisoblaymiz: bunda
X—> X
x=sint,x—>0,=t—0
.arcsinx .t .1t 1 1
lim =lim—=lim— --= —=-=1.c
¢ t-0gint t0sint t IimSII’lt 1
t=0 {
. arctgx
<1.4 lim

\ =1 arctgx =t belgilash kiritib hisoblaymiz: bunda
X—> X y
Xx=tgt,x >0,=t—>0 Y A&
1 oty 18

. arctgx . A
lim =I|m——I|m— — =-=1lrc
x=0 X -0 fgt 0 tgt 1 ||mtgt 1
t—'>0 {2 5
SR B AR TR TE LTl R i T PR I Y
x—>0 X x—0 X x>0 2% 2 x>0 > — 21 x>0 ¥ x>0 —X 2
_ |
thx
<1. 6I|m—:1
x=0 ¥
shx 3
thx chxy 1, e —ei8 e’ e WM. e -1 . e*-1 1
lim— = lim X _ = jim Alim= ' '=—(I|m + lim j-lz—-Z:l
x>0 X x>0 X 2 x>0 X X—0 2 L 20 x>0 Y x>0 —X 2
D
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2-ajoyib limit: |im(1+1j —e~2.71828...
X—>0 X
e=2.718 ..
1., :
X, =1+ H) / B neN bu ketma-ketlik e

X

soniga teng. Iim[1+ l) — e bundan biz f (x) = (1+‘1j funksiyani X — oo dagi limiti
A

nN—o0 n

¢ soniga tengligini ko’rsatamiz. I|m(1+ vj =e..har bir x—+co uchun quyidagi
X—>00 X £

tengsizlik o’rinli N<x<n+1 3 v

Bu yerda n=[x]— x ni butun gismi N

A

——<=<

n+l1 X n n+1 E
' . ]

n n+l i
Iim(1+ij :Iim(l+ij -.(1+_L)i;?’ 7 i e
n—o0 n+1 n—o N + 1St N ¥4 1

n+1 n ! A
Iim(l+£] :Iim(1+1) -(1+£):e'{/1ée.
el N N0 n n) of

bundan Iim(l+£} =e kelib chigadi.

1 1 1 == 1
< bu tengsizlik 1+—,;:<1+—§‘2L+H shuning uchun

X—>00 X

. In(l+x
4. Ilmgz
Xx—0 X

1
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1 1

atimM9 i L a4 %) = limin(@+ x)*) = Inlim@+ x)* =Ine =15

x—0 X x—=0 X x—0 x—0
5. im&—==Ina, a>0.

x—0 X

‘Ina
a*-1=y, - : deb belgilab olsak
x=log,(1+y) Xx—>0day—0
im—Y —lim— s fime 1 =— =Ina
-0 log, (L+y) v-0log,(L+y), ¥0 © 7L _ 1Y log, e
4)/ log. (L+y)”") log, Ilrrg(1+ y)’
§ i

6. Iirrome —~=1. yuqoridagidek alma,shﬁrish bajztt'amiz va quyidagiga ega bo’lamiz.

x->0 X N 9 n
lim—Y— —lim—t—fimeas e /e 1 1.
y-0 In(l+y) oo In(l+y) yoo e Los _ N ne

7}/ IN(@+y)’) In| lim@+y)’
¥ y—0

7 Iirrgw: (@ <R).

X—> X

t
(1+ x)* =e' debbelgilabolsak x=e* -1, x>0=t—0
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. e - e -1 -1t e - 1 Ine
lim———=Ilim —=lim e ———=qlim ——=a - —=a
=0e” -1 0t e -1 0t g e”-1 -0t e” -1 Ine
at

8. Iingx“ Inx=limx“*Inx=limx“e * =0, (a>0).
Iirrolx“Inx=0,a>O,x“:t, x:%ﬁ

1
—gtInx=Ingt==Int,x>0 = t 0.

o :
mglnt_gmlnt_gmlna)_—nmln((1+(t 1)')=

1

Liimin L+ (t- 1))tl nmln( “1)*) LRetcl o0
a -0 at ., a a
Mavzu yuzasidan namunaviy misollarts

4
1-misol: “m(1+x) 21 4x

x—0 X
Yechish: Nyuton binomi formulasidan foydalanlb
(1+X)* —1—-4x=1+4Xx+6X> +4x2 £ X" =1 <4x = x*(6 + 4X + X?)
A+ x)*—1-4x . 1+4x+6x2 44 +x 21-4x . x*(6+4x+X2)

lim =lim : . =lim
x—0 X2 x—0 b X2 \ x—0 X2

lim(6 +4x+x*)=6+0+0=6

Xx—0

2-misol: Iim(\/x2 FX+1—+X— x—1)

X—00

Yechish: Bu limitni hisoblashda ayirmani irrat_s,yio'nallikdan qutgaramiz buning uchun shu
ayirmani shu ayirmani yi’gindisiga ko’aytirib bo’lamiz:

(\/XZ+x+1—\/x2—x—l)(\/X2+X+1+\/X2—X—1)

lim -
Ko U+ Xx+144X —x -1

_lim X+ X+1-x2 +x+1 _lim 2X+2
H“"\/x +X+L+XE—x—1 X%""\/X +X+1+ X2 =X~ 1
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2
. 2+ 240
= lim - ~1.
Hw\/ 1 1 \/ 1 1 J14040+41-0-0
I+—+—+,1-———
X X X X
3-misol: IimZSLX_l.
x> 7
6 X——

Yechish: Bu limitni hisoblashda quydagicha-almashtirish bajaramiz: X —>%

T /7
bo’lgani uchun t=X-— 5 — 0 bo’ladiv X=t +€ berilgan limitga qo’yamiz va limitni

hisoblaymiz.
. T £ T . T
. 2sin|t+— =1 2] sintcos — + costsin — |—1
. 2sinx-1 . 6 1. 4 6 6
Iim——==1Iim =lim =
xs T t—0 t t>0 t
6 X—— -\,

2| sintcos” +sinZcost [=1 :
6 6 _"mr'\/gsint+cost—l_“m\/§sint+cost—1_

=lim

t—0 t t—0 C t t—0 t
2\/§sin£cos£ — 2sin? > ‘si'n t
= lim 2 t2 2 _Itlrg (\/_cos——sm j 1-(/3-0)=+/3.
~2
x _ 3f
4-misol: lim— 3 1+23

x>0 sin5x + In(1 — 4x)
Yechish: Bu limitni hisoblashda funksiyaning ekvivalentidan foydalanamiz:
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(3 ~1+xIn3

3 -M+2x |+ 2x= (1+2x)3~1+?

lim—
x>08iN5x + In(1 - 4x)

sin5x ~ 5x
1-4x~e™ |
1+ xIn3—[1- 2% X[ In3+ 2
. 3 . 3 2
lim - =lim————==In3+-=.
x>0 5x+1Ine x>0 X ~ 3
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