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ICHKI URINUVCHI AYLANALARDAGI BA’ZI METRIK MUNOSABATLAR

Biz ushbu maqolada ko`pchilikka noma`lum bo`lgan yangi va muhim geometrik teorema hamda ushbu teorema yordamida isbotlanadigan ba`zi masalalarga to`xtalamiz.
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[image: image24.png]ra
TB

AE
BF



 
tenglik o`rinli.
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 aylanani ikkinchi marta mos ravishda [image: image32.png]
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 nuqtalarda kesib o`tsin. Bizga ma`lumki, [image: image36.png]
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 aylanalar bir-biriga ichki ravishda uringanligi uchun [image: image40.png]AB; | AB



 bo`ladi. Bu munosabatdan  esa    [image: image42.png]TA _ T4,
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  (1)  tenglik o`rinli ekanligi  kelib chiqadi.

Demak teoremani isbotlash uchun   [image: image44.png]TA, _ AE
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  (2) tenglikni isbotlasak yetarli. 
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tengliklar o`rinli ekanligi kelib chiqadi. (3) va (4) munoslabatlarni hadma – had ko`paytirib yuborsak, 
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tenglikka ega bo`lamiz. [image: image57.png]AE
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 chiziqlar urinma ekanligidan, urinma xossasiga ko`ra [image: image61.png]AE? = AA, - AT
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 tengliklar o`rinli ekanligi kelib chiqadi. Hosil qilingan tengliklardan  (5) munosabatda foydalansak ,  [image: image65.png]ra, _ AE
TB,  BF



  munosabatga ega bo`lamiz. Shuni isbotlash talab etilgandi.
1–masala.  (Vetnam Milliy Matematika Olimpiadasi ) [image: image67.png]
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 aylanalar mos ravishda [image: image71.png]ABC



 uchburchakka tashqi va ichki chizilgan aylanalar bo`lsin.[image: image73.png]
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 tomonga [image: image77.png]
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 aylanaga ichki ravishda [image: image83.png]
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 ga [image: image87.png]


 nuqtada urinadi. [image: image89.png]
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 aylananing markazi bo`lsa, [image: image93.png]£ATI = 90°



ni isbotlang.  
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 tomonlar bilan 
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urinish nuqtalari bo`lsin. Yuqoridagi teorema hamda [image: image105.png]BD = BF
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 tengliklardan foydalansak, 
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tenglikka ega bo`lamiz. Bundan [image: image111.png]TBF
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 uchburchaklarning o`xshash ekanligi kelib chiqadi. Demak, [image: image115.png]¢/TFA = £TEA



  tenglik o`rinli. Bundan esa [image: image117.png]AT,F,E



 nuqtalar bir aylanada yotishi kelib chiqadi. Bizga ma`lumki, [image: image119.png]A F,LE



 nuqtalar bir aylanada yotadi. Demak, [image: image121.png]A LEF,T



 nuqtalar bir aylanada yotadi. Bundan esa   [image: image122.png]£ATI = £AFI = 90°




tenglik o`rinli ekanligi kelib chiqadi. Isbotlandi.

2–masala. (MOSP) [image: image124.png]ABC



 uchburchak berilgan. [image: image126.png]
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 va [image: image130.png]


 nuqtalardan o`tadi. [image: image132.png]
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 aylanaga ichki ravishda [image: image136.png]
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 tomonlarga mos 
ravishda [image: image140.png]P,Q



  nuqtalarda urinuvchi aylanadir. [image: image142.png]
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nuqtani o`z ichiga oluvchi [image: image148.png]BC



 yoyining o`rtasi. [image: image150.png]PQ,BC,MT



 to`g`ri chiziqlarning bir nuqtada kesishishini isbotlang. Yechish: [image: image152.png]PQNBC =K
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 ekanligini isbotlashimiz kerak. Buning uchun [image: image158.png]KB _K'B
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 tenglikni isbotlasak, yetarli. [image: image160.png]ABC
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 kesuvchi uchun Menelay teoremasini qo`llaymiz:
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Demak, [image: image165.png]K'B _ BP
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  tenglikni isbotlasak yetarli. [image: image167.png]


 nuqta [image: image169.png]


 aylananing [image: image171.png]


 nuqtani o`z ichiga oluvchi [image: image173.png]BC



 yoyining o`rtasi bo`lganligi uchun [image: image175.png]MT



 to`g`ri chiziq [image: image177.png]£BTC



 ning tashqi bissektrisasi bo`ladi. Bundan esa [image: image179.png]K'B _ TB
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 tenglik to`g`ri ekanligi kelib chiqadi. Endi biz [image: image181.png]BP _TB
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 tenglikni isbotlasak yetarli. Ushbu tenglik esa teoremaga ko`ra o`rinli. Isbotlandi.
Mustaqil yechish uchun masalalar

1. [image: image183.png]ABCD
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 aylanaga ichki chizilgan. [image: image187.png]
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 aylanaga ichki ravishda [image: image191.png]


 nuqtada va [image: image193.png]DB, AC



 larga mos ravishda [image: image195.png]
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 nuqtalarda urinadi. [image: image199.png]EF NAB =P



 bo`lsa, u holda [image: image201.png]TP
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 ning ichki bissektrisasi bo`lishini isbotlang. 
2. (Moldova Milliy Matematika Olimpiadasi)
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 uchburchak va unga tashqi chizilgan [image: image207.png]
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 aylanaga ichki ravishda [image: image213.png]
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 nuqtalarda urinadi. Agar [image: image221.png]ATNPQ =S



 bo`lsa, isbotlang: [image: image223.png]£SBA = £SCA
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Foydalanilgan adabiyotlar
1. www.imo.com sayti.
2. www.imo-official.org sayti.

3.www.matholymp.com sayti.
