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Annotatsiya: Mazkur ishda shu magsadga qaratilgan bo’lib, asosan
geometrik tengsizliklar yordamida yechish mumkin bo’lgan geometrik masalalarga
qaratilgan bo’lib, ularni batafsil yechish usullari keltirilgan va ularni qo’llab
masalalar yechilgan. Geometriya bo’yicha ba’zi masalalarni,masalan, eng katta
yoki eng kichik miqdorlarni topishga oid masalalarni yechish uchun ko’p jihatdan
ularni yechish tajribasiga va yechish usullarini o’zlashtirganlik darajasiga bog’liq.
Shuning uchun berilgan garab gqaysi tengsizlikni qo’llash va uni isbotlash
muhimdir.
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Annotation: This work is aimed at this goal, mainly focused on geometric
problems that can be solved using geometric inequalities, detailed methods for
solving them are presented and problems are solved using them. Solving some
problems in geometry, for example, problems related to finding the largest or
smallest quantities, largely depends on the experience of solving them and the
level of mastering the solution methods. Therefore, it 1s important to use which
inequality to use and prove it depending on the given.
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O'rta geometrik va o'rta garmonik qiymatlar orasidagi tengsizlik.
1-Teorema. (; (a) > Ha) ekanligini, jumladan, f{(q) = (G(q) tenglik faqat

va faqat@: =42~ ... = Ux shart bajarilsa to'g'riligini isbotlang.
Isboti. Koshi tengsizligidan foydalanib foydalanib
-1 -1 -1
(H(@) "'~ 4 T% T T% o figl o = (G(a)™ tenglikga ega  bo'lamiz.

7

Jumladan, H(a) — G(a) tenglik faqat ¢; 92 ...~ d,da bajariladi.

1-misol. Agar o p_ o bo'lsa, 3 L a+b+C tengsizlikni
l/a+1/b+1/c 3

isbotlang.
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1 1
Yechilishi: 9<(a+b+c)[ +b+ j

C
+b+c>33ab
aro+e=Nabe, L1 1Y 9abe
1 1 1 1 =(a+b+c)|—+—+—|2 =
—t—4—>13. . a b ¢ Jabc
a b ¢ s abe

1 1 1
2-misol. Agara, b, ¢ >0, ab’c’ =1bo'lsa,—+ A +— 2 6ni isbotlang
a ¢

1 23 1 1 1 1 11 1
Yechilishi:—+ 3+ == —d ot ot -t —+-20

=6.
c a b b ¢ ¢ ¢ Yap?
O'rta arifmetik va o'rta kvadratik qiymatlar orasidagi tengsizlik

2-Teorema.K (@) 2 A(@) tengsizlik o'rinli ekanligini, jumladan, Kfa) — A(a)
tenglik faqat d;=a>=... = d, holdagina o'rinli bo'lishini isbotlang.

Isboti: Koshi tengsizligidan foydalanib (1-masalaga qarang) foydalanib
2a,a, <a’ +a,, 1<i< j<n tengsizlikni hosil gilamiz. Demak,

(a, +a, +..+a,)V =al +a; +..+a. +2 > aa

1<i<j=<mn »
<al+a;+..+a. + Z (al +a’)—n(al +a; +...+a.)

1<i<j<m

Eslatib o'tamiz, K (g) — A(a) tenglik fagat a;~a; —... — a, o'rinli bo'ladi.

Gyol'der tengsizligi.
1

Teorema ; + ; =1 shartni qanoatlantiruvchi barcha musbat 7. ¢ sonlar va

@, b, j=1,..n sonlar uchun

> ab< (Z| a, |P]P [Z b |J 4)

tengsizlik har doim to'g'ri.

Isboti. Z| a |’ #0, i| b|"#0 deb faraz qilamiz (aks holda (4) tengsizlik

i=1 i=1
bajarilishi ravshan). Yung tengsizligini qo'llab

I

Z 4, bi 'zl |ai| |b|

e (o] Fger o]

IA

A
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H Iai |P |bl |CI B 1

I AE I A I
k=1 k=1

ga ega bo'lamiz. Bu yerdan (4) tengsizlik kelib chiqadi.
Izoh. Gyol'der tengsizligining

i ab,

i=l

A

P = q= 2dagi < \/ Z a’ \/ Z b’ Koshi-Bunyakovskiy-Shvarts tengsizligi
i=1

i=]

deb ataluvchi bir muhim hususiy holini aytib o'tamiz.
I-misol (Minkovskiy tengsizligi). Ixtiyoriy musbat«;, #; (; = 1,...7n) sonlar va
naturalp son uchun

@ +br) =(Xar) ' (Zat) " 5)

tengsizlikni isbotlang.
Yechilishi. (5. +bf = g (ay +byf" + by (ap b (k=1, 2, .., n)tengsizlikni - qo'shib,

> (ay +by)’ =X a (ax +bk)P-1 + by (ax +bk)p-1 ni olamiz. (4) tengsizlikka ko'ra
Savfa b= (Faf) " (Xla, +6)"7) ",

Shifag 16" <(X 62 (Y (a, +5,)™ )

larga ega bo'lamiz, bu yerdan ¢(p-1)— p tenglik yordamida (6) tengsizlik kelib
chiqgadi.

3.-masala. x° + yz +z' > XV + Xz + ¥z tengsizlikni isbotlang X+ Z musbat
sonlar.

Yechilishi. Ma'lum x* + y* > 2xy, x> +z°22xz, v’ +z° 22z tengsizliklarni
qo'shib, ushbu
(X + )+ (P2 T+ 222+ Y+ 22 2(0y + xz + y2) tengsizlikni
olamiz.

4-masala. x* + y* + 2" 2 xpz(x+ v+ 2) tengsizlikni isbotlang, bu yerda

X, ¥, Z- musbat sonlar.

Yechilishi. 1-masalaga ko'ra:

eyt A = (YO () 27y y 2 + 07 gaegamiz,
2 2 2.2 2.2 . .
Bu yerdan esa x“y° + vy z" + x"z° 2 xyyz + yzzx + zxxy = xyz(x + ¥ + z)ni olamiz.
S.-masala. x* + y* 4 z* + 4* >4xyzy  tengsizlikni  isbotlang, bu yerda

X, ¥, Z, ¥ - musbat sonlar.
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Y echilishi. x4 + y4 > szyzj 24 —+ 1{4 > 232152 ga egamiz. Demak,

x*+ 3+ 2t +ut 22x%y7 +22%° . Bundan tashqari y%y% 4 737 > 2xyzy . Demak,

PR AR A L V-t B
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