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Annotatsiya: Tengsizlikni isbotlashning ko’plab usullari mavjud. Biz ushbu
magolada o’quvchilarga bir ajoyib ayniyat va uning qo’llanishiga doir bazi
malumotlarni tagdim etamiz.
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Abstract: There are many ways to prove inequality. In this article, we will present
to the readers an amazing phenomenon and some information about its application.
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Lemma. Agar a,b,c lar haqigiy sonlar bo’lsa u holda ular uchun
(a+b)b+c)c+a)=(a+b+c)ab+bc+ca)-abc (1)

Tenglik o’rinli bo’ladi.
Isbot. (1) ning isboti tenglikning ikkala tarafdagi barcha qavslarini ochib
yuborishdan bevosita osongina kelib chigadi.

1-natija. Agar a,b,ceR va abc=1 bo’lsa u holda
(@+b)b+c)c+a)=(a+b+c)ab+bc+ca)1l posadi

2-natija. Agar a,b,ceR va (ab+bc+ca)=1 ho'lsa u holda
(@+b)b+clc+a)=(a+b+c)_ane ho’ladi.

Quyida yugoridagi ayniyatning qo’llanishiga doir masalalar yechamiz.
1. Agar a,b,c lar manfiy hagiqiy sonlar bo’lsin u holda

(a+b)(b+c)(c+a):2§(a+b+c)(ab+bc+ac) o o o
9 tengsizlik o’rinli ekanligini isbotlang.
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Isbot. O’rta-arifmetik va o’rta geometrik miqgdorlar orasidagi munosabatdan
foydalansak
é(a+ b+ c)ab + bc + ac) - abc 2%-33\/abc -3Ja?-b?-c? —abc=0

ga ya’nit
l(a+b+c)(ab+bc+ac)—abc20 _ _ o
9 ga ega bo’lamiz. Lemmadagi (1) tengsizlikdan
foydalanamiz

%(a+b+c)(ab+bc+ac)—abczo<:>%(a+b+c)(ab+bc+ac)+

(a+b)(b+c)(c+a)—(a+b+c)(ab+bc+ca)20<:>(a+b)(b+c)(c+a):zg(a+b+c)(ab+bc+ac)

shuni isbotlash talab gilingan edi.
2. (Rumniya Matematika Olimpiadasi 2005).Agar musbat a,b,c sonlar

3
ab+bc+ac)<>
(a+b)(b+c)(°+a):1tenglikni ganoatlantirsa u holda ( 4 tengsizlik o’rinli

ekanligini isbotlang.
Isbot. O’rta arifmetik va o’rta geometrik miqdorlar orasidagi munosabatdan
foydalanib,

b a+b+b+c+c+a233\/(a+b)(b+c)(c+a) _3
2 2 8 2
aibics3 (@+b)b+c)c+a) 1
2 (2)va a-b-c=va-b-vb-c-Va-c< 8 8
1

a-b-c<8 (3) tengsilikni hosil gilamiz endi lemmadagi (1) tenglik va yuqoridagi
(2),(3) tengsizliklardan foydlanamiz.

(a+b)(b+c)(c+a)=1_(a+b+C)(ab+bc+ac)_abc 2% (ab+bc+ca)—% o
> — 1 &S —2>
1~ 2 (ab+bc+ac).g ~ 4~ (ab+bc+ac)
Shuni isbotlash talab gilingan edi.
3. Agar musbat a,b,c sonlar abc=1 tenglik ganotlantirsa u holda
(a+b)b+cc+a)sp(a+bc) tengsizlizlik o’rinli ekanligini isbotlang.
Isbot. 1-natijadan foydalansak masala shartida berilgan tengsizlikning

(a+b+c)ab+bc+ac-2)=3 gs ekyivalent ekanligini topamiz. Buni isbotlash uchun esa
o’rta arrifmetik va o’rta geometrik migdorlar asosidagi munosaatalardan foydalanamiz.
(a+b+c)ab+bc+ac—2) >3 abc(33 abc—2):3(3—2) =

(a+b+c)ab+bc+ac—2)=3 ghynj ishotlash talab gilingan edi.

! Kyp6on Octanos, Oiibek Ynauepnd [Tynatos, Jlxxymaes Makcy, «O0ydeHHe yMEHHSM J0Ka3aTh PU U3y4EHUH Kypca
anredpsl,» Jocmuocenus nayku u oopasoeanus, T. 2 (24), Ne 24, pp. 52-53, 2018.
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. . 33
o sin A+sinB +sinC < — o o
4. Ixtiyoriy ABC uchburchak uchun 2 tengsizlik o’rinli
ekanini isbotlang.
Isbot:a= 2 b= "2 ¢c= 2 deb almashtirsak bo’ladi yania= "2 b= "2 c=
C
tg —
2 lar uchun
A

A, B ,B.,C _C
tg—-tg- tg—tg- tg1g : . . : N
2 "2+ 72 "2+ 2 " 2=]tenglik o’rinli ekanligidan yugori almashtirishni

bajarishga haqgimiz bor.

sin 2x = 210x

L+19°X ayniyatni o’rinli bo’lganligi uchun (4) tengsizlik
a_ b L C SB\@
1+a® 1+b® 1+c® 4 ga(5)teng kuchli bo’ladi.
1+a’—=a’ +ab+bc+ac=(a+b)a+c)

1+b2=b*+ab+bc+ac=(a+b)a+c)2

1+¢”=C" +ab+bc+ac=(a+c)b+c) tenglikning o’rinli ekanligidan (5) ning
a N b N c S3\/§
(a+bfa+c) (a+bfa+c) (a+c)b+c)” 4 tengsizlikk ekvivalent ekanligini
topamiz.
Oxirgi tengsizlikda kasrlarni umumiy maxrajga ketirib o’shash hadlarni
ixchamlaasak u

843

(a+b)(b+c)(a+c)= 9 (6) kabi ko’rinishga keladi.Endi biz () ni isbotlashimiz
kerak.

O’rta-arifmetik va o’rta geometrik miqgdorlar orasidagi munosabatdan
foydalanamiz.

>3a’h?c? < abc < @
1=ab+bc+ac 9

(a+b+c)>./3@b+bc+ac)=+3 < a+b+c>+/3

Endi 2-natija hamda (*),(**) tengsizliklardan foydalanib (6) tengsizlikni keltirib
chigaramiz.

fi_sfa B3

(a+b)(b+0)(a+c):a+b+c_abc_ 9 9 <:>(a+b)(bJrC)(ch)z 9

2 Kyp6on Octanos, Oit6ex Ynamesuu Ilynatos, Anukon AxXmanoBud A3uMoB, «Bompockl HAYKH U 0Opa30BaHMSL,»
Hcnonvzosanue necmanoapmuulix uccie008amenbCekux 3a0ay 6 npoyecce ooyuenusi ceomempuu, T. 1, Ne 13, pp. 120-121,
2018.
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Shuni isbotlash talab gilingan edi.
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