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PE3IOME:

Ymby makonaga Komu terrcusnuruaas ¢oiiganannd TeHICH3INKHN JaTWIDIAN yCyIIapi Oepui-
TaH.

PE3IOME:

B o101 cTaThe mpencTaBIeHBI METOABI JOKA3aTEIbCTBA HEPABCHCTB C NCIIOIb30BAHNEM HEPaBEH-
crBa Komu.

SUMMARY:

This paper presents methods for proving inequalities using Cauchy's inequality.

Ten'sizliklerdi da’lillewde Koshi ten'sizligi u'lken a'hmiyetke iye. Koshi ten’sizliginin’
uliwma tu’rin to’mendegishe jaziwg’a boladi:
Eger a,20,a,>0,..a,>0 bolsa,

a +a,+..+a
L2 = r>rdaa,.a, (1
n

bunda » =2 Bulten’sizliktegi ten’lik a, =a, =...a, bolg’anda orinli boladi.
Dara jag’dayda (1) ten’sizlik n=2 bolg’anda to’mendegishe boladi:

a,+a
L Jaa, @)

2

Eger (2) formulada ¢, =a ha’'m a, = 1 ,bunda @ >0 bolsa, onda
a

a+—22 3)
a

tu’rinde boladi, bunda ten’lik a=1 bolg’anda orinli boladi.
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(3) ten’sizlik a nin’ teris ma’nisinde,yag’ niy a < 0 bolg’anda

a+l£—2
a

tu’rinde boladi,bunda ten’lik a=-1 bolg’anda orinli boladi.
Bul keltirilgen Koshi ten’sizliginen paydalanip ten’sizliklerdi da’lillewdi qarap o’teyik:
1-misal: Eger @>0 ha’m 5> 0 bolsa (a+2)(h+2)(a+b)>16ab ten’sizligin da’lillen’.
Da’lillew: Berilgen ten’sizliktegi ha’r bir ko’beyiwshige Koshi ten’sizligin paydalanip
to’mendegishe jazamiz:
a+222\2a, b+2222b, a+b>2ab
Payda bolg’an bul ten’sizliklerdi o’z-ara ko’beytemiz:
(a+2)(b+2)(a+b)>2v2a-22b -2+Jab = 16ab
Berilgen ten’sizlik da’lillendi.
2-misal: 3 (a3 +b’+¢? ) >(a+b+c)(ab+ac+bc) ten’sizligin da’lillen’.
Da’lillew: (1) tu’rindegi Koshi ten’sizliginin’ n=3 bolg’an jag’dayinan paydalanip izbe-iz tu’rde
to’mendegi ten’sizliklerdi payda etemiz:
a’+b’ +c’ >3abc
a’+b* +c’ 2 3abc
a’+b* +c¢’ >3abe
a’+a’ +b*>3a’b
a’ +b’ +b’ >3ab’
a’+a’+c’ >3a’c
a’+c’+c >3ac’
b +b* +c >3b%
b +c +c’ >3bc’
Bul ten’sizliklerdin® sol jag’in sol jag’ina ha’m on’ jag’in on’ jag’ina qosip to’mendegi
ten’sizliklerdi payda etemiz:

9(513 +b’ +c3)2 3(3abc+azb-»—ab2 +a’c+ac’ +bzc+bcz)<3
<33(a3 +b’ 4—03)23abc-1—azb+abz +a’c+ac’ +b’c+bc’ =abc+a’b+ab” +abc+a’c+ac’ +

+abc+b*c+bc? =ab(a+b+c)+ac(a+b+c)+be(a+b+c)=(a+b+c)(ab+ac+bc)

Berilgen ten’sizlik da’lilllendi.
5 5,5 5
3-misal: abcd < bt rd” ten’sizligin da’lillen’,
a+b+c+d

bunda ¢>0,b>0,c>0,d>0,a+b+c+d>0.
Da’lillew: a>0,6>0,c>0,d >0 bolg’anligtan (1) tu’rindegi Koshi ten’sizliginin’ n=5
bolg’an jag’dayinan paydalanip to’mendegi ten’sizliklerdi jazamiz:
& +at+b +c+d® >5a’ a bt -d® =5a%hed
a® +b° +b° +¢* +d* =25a’ b -b° -¢°-d° =5ab’cd

A+ +d®25a’ b’ d =5abctd
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A 4b ++d +d® 25a’ b d°-d° =5abcd?

Bul ten’sizliklerdin’ sol jag’in sol jag’ina ha’m on’ jag’in on’ jag’ina qosip to’mendegi
ten’sizlikti payda etemiz:
S(a5 +b6° +¢ +d5)2 S(azbcd +ab’cd + abc*d + abed’ )@
oa+bh+l+d’ > abcd(a+b+c+d)
Sha’rt boyinsha a+b+c+d>0 bolg’anliqtan, @’ +b° + ¢’ +d” > abcd ten’sizligi kelip shig’adi.
4-misal: Eger a” +b*> +¢c*> <3 ha’m a#0,h#0,c#0 bolsa
a2+b2+cz<1+l+
l+a* 1+b* 1+c*  1+a®> 1+b° 1+c°
Da’lillew: Berilgen ten’sizliktin’ sol jag’in (3) tu’rindegi ten’sizlikten paydalanip to’mendegi
ko’riniste jazip alamiz

ten’sizligin da’lillen’.

a’ b’ ¢ 1 1 1 1 1.1 3
fea® b et o 1 1o 12272 2
+a ¢ a2+7 b2+b7 02_1_7
a c
Al, on’ jag’in Koshi ten’sizligi boyinsha
1 1 1 3 9

1+a2+1+b2+1+6223\/( 2 2 2 = 2 24t
1+a J1+67)(1+¢?) 3+a’+b"+c

a’ +b* +¢* <3 sha’rtine tiykarlanip keyingi ten’sizlikti to’mendegishe jazamiz:
1 1 1 9 9 3
>

+ + > >—=
1+a*> 146> 14¢*> 3+a’+b*+c¢> 3+3 2

. DT L3 . .. 3 .
Demek berilgen ten’sizliktin’ sol jag’i > kishi ya’ki ten’, al on’ jag’i 5 ten u’lken ya’ki ten’, olay

bolsa berilgen ten’sizlik da’lillendi.
5-misal: Eger a>0, b>0, ¢>0 bolsa

[“*b] +[”+c] +(czaj >3.2" ten’sizligin da’lillen’.
C a

Da’lillew: (1) tu’rindegi Koshi ten’sizliginin’ n=3 bolg’an jag’dayinan paydalanip ten’sizlikti
to’mendegishe jazamiz:

SRR SRR

_3.[2\/(a+b)-(b+c)~(c+a)Jn 23{3\/2\/%.2@.2\@}’ _3[3 sa_ch_w

abc abc abc

Demek, berilgen ten’sizlik da’lillendi.
6-misal: a >0 ha’m b >0 bolsa,

11 242
—t >
Ya b Ya+b
Da’lillew: Koshi ten’sizliginin’ (2) formulasinan paydalanip ten’sizlikti to’mendegishe
jazamiz:

ten’sizligin da’lillen’.

a+b>2+ab ten’sizliginin’ eki jag’inan to’rtinshi da’rejeli koren alamiz:

4
Wuﬁ%:ﬁzvﬂb
a. a—+
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Berilgen ten’sizliktin’ sol jag’in Koshi ten’sizliginin’ (3) formulasinan paydalanip
to’mendegishe jazamiz:
2
7+7

i/— b Yab
bunnan, —+L 22

\/_f\/_\/—

Demek, berilgen ten’sizlik da’lillendi.
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