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Abstract:

Today, in the continuous education system, the use of various methods and experiences is of
great importance in improving the quality and efficiency of education. This article describes
the importance of "Methods of solving Olympic problems by using functions".
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OLIMPIADA MASALALARINI FUNKSIYAGA KELTIRIB YECHISH
METODLARI
Quljonov Nodir Jonadil o’g’li
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Abdig’afforov Humoyun Shovxidin o’g’li
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Annotatsiya:
Bugungi kunda uzluksiz ta’lim tizimida ta’lim sifati va samaradorligini oshirishda turli xil
metod va tajribalarni qo‘llash muhim ahamiyat kasb etadi. Mazkur magolada “Olimpiada
masalalarini funksiyaga keltirib yechish metodlari” ning muhim ahamiyatga ega ekanligi
bayon etilgan.

Kalit so‘zlar:Funksiya, simmetriklik tushunchasi,kvadrat tenglama, o‘qgitishning taxliliy
usullari, o*qitish metodikasi.

Abstract:

Today, the use of various methods and experiences in improving the quality and efficiency of
education in the continuous education system is of great importance. This article describes the
importance of "Methods of solving Olympic problems by using functions”.

Key words: Function, concept of symmetry, quadratic equation, analytical methods of
teaching, teaching methodology.
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AnHotanusi: CeronHs OonbIIOe 3HAYEHHE MMEET HCIIOJIB30BAHUE PA3IMYHBIX METOJOB U
OIbITA TOBBIMICHUS KadecTBa U 3()(HEKTUBHOCTH 0Opa30BaHHS B CHUCTEME HENPEPHIBHOTO
oOpa3oBanus. B 1aHHOI cTaThe OMUCHIBACTCS BAXKHOCTh «METOMOB PELICHUS OJIMMITUHCKIX
3a7a4 C MOMOIIBIO (PYHKITUID.

KuroueBble cjioBa: OyHKIUS, MOHATHE CHMMETPHH, KBAJIPATHOE YpaBHEHUE, AaHATUTHUCCKUE
METOJIbI 00YUYCHHSI, METOJINKA OOYUCHHSI.

Kirish

Hammamizga ma’ lumki y=kx+b ko rinishdagi funksiyaga to'g ri chiziq deyiladi,bu yerda k
burchak koeffitsenti b esa gandaydir son.y=ax>+bx+c,(a# 0) ko'rinishdagi tenglama esa
kvadrat funksiya deyiladi.Bizga ma’lumki kvadrat funksiyaning grafigi paraboladan iborat.
Bizga ma’lumki agar a>o0 bo’Isa parabola shoxlari tepaga garagan bo’ladi,aksincha a<0 bo’lsa
parabola shoxlari pasga garagan bo’ladi.Biz grafikni chizishga to xtalmaymiz ,asosan
xossalaridan boshlaymiz.Oxirgi yillarda oliy ta’lim o'quv yurtlariga kirishda tushadigan
imtihonlarda asason simmetriklik tushunchasi,ya ni gandaydir bitta funksiyani beradida
boshga chiziqga nisbatan simmetrik funksiyasini toping yoki bo'lmasa koordinata o'glariga
nisbatan,koordinata boshiga nisbatan simmetrigini toping degan misollar tushadi,demak biz

huddi shularga to"xtalamiz.
(x=b)(x—¢) |, (x-a)(x—c) , _ (x—a)(x—b)
(a-b)@a—c) '~ (b-a)(b—c) ~ (c-a)(c—b)

Yechish:Bu misol ham yuqoridagi misolga o xshash misol bo’lib bunda ham(a-b)(a-c)(b-¢)0
shart qoyiladi .Bu misolda agar kvadrat funksiya desak A>0 bolishi kerak edi shuning uchun
A ni ixtiyoriy tanlash uchun kvadrat uchxad f(x)=Ax?+Bx+C ko'rinishda deb x ni o'rniga
avvalgi misolga o"xsha a,b va ¢ larni qo’yib giymatlarini topamiz. x=a bo’lganda f(a)=a,x=b

1-misol: : f(x)=a funksiya berilgan f(2) va f'(-2)ni toping.

f(a) =a
da f(b)=b,x=c da f(c)=c hosil bo’ladi. < f(b) =b bundan funksiya korinishi f(x)=x da
f(c) =c

bo'larkan A=0,B=1 va C=0.Endi bizdan so'ralgan narsani topadigan bo’lsak f(2)=2,hosila
oladigan bo"lsak f'(x)=1 bundan endi xga bog liq emas bo'lib goladi va f'(-2)=1 bo’ladi.Endi

bu misollarni uchinchi tipi bor uni ko rib chigsak.
(x=b)(x—c) (x—a)(x-c) , (x—a)(x—b)

2-misol: f(x)= a0 T bombo aib) funksiya berilgan f(2)va f(-2)ni toping.

Yechish:Bu misolda ham (a-b)(a-c)(b-c)#£0 shart tekshiramiz. x=a bo’lganda f(a)=1,x=b
fla) =1

bo'lganda f(b)=1,x=c da ham f(c)=1.Endi esa {f(b) =1 bundan ko'rinib turibdiki
f(c)=1

A=0,B=0,C=1bo ladi va funksiya ko rinishi f(x)=1 bo’ladi.Bizdan so ralgan narsani topamiz
f(2)=1 va hosilani olsak f'(x)=0 va o'rni qoysak f'(-2)=0 hosil bo"ldi.Shuning bilan ushbu
ko'rinishdagi funksiyalarni barchasini kvadrat funksiyaga yoki to'g'ri chizigga keltirish
mumkin va shu usulda osongina biz izlagan yechimga ega bo lishimiz mumkin.Endi boshga
misollarni ko rsamiz.

Licensed under a Creative Commons
Attribution 4.0 International License.




N
of

1

@[’

L
O
| —
©
(D)
N
Q
ad
D
O
-
[
O
n
| -
)

O
-
wn
| —
()

L
O
©
()
—

(-
o

O
%

e

&) webofjournals.com/index.php/1

Volume 1, Issue 8, November 2023 ISSN (E): 2938-379X

3-misol: k ning ganday giymatlarida x?-(k+1)x+k?+k-32=0 kvadrat tenglamaning bitta ildizi
2da kichik, ikkinchi ildiz 2dan katta bo"ladi?
Yechish:Kvadrat tenglama holatida ishlasak ildizlarini topish kerak va ko plab giyinchilik va
muommolar kelib chigadi shu sabab kvadrat funksiya deb ishlaymiz.Bu tenglamani kvadrat
funksiya deb olib ya'ni kvadrat tenglamani chap tomonini olib f(x)= x2-(k+1)x+k?+k-32
ko'rinishga keltirib olamiz va x1<2,x2>2 bo ladigan holatni ko ramiz.
4-misol:Aytaylik P(x) butun koeffitsiyentli ko phad bo’lsin va gandaydir turli butun a,b butun
sonlar uchun P(a)-P(b)=-(a-b)? bo’lsin.Isbotlang:P(a)+P(b)=0.
Isbot: P(a)-P(b)=-(a-b)?
P(a)-P(b):(a-b) bo'lsa, u holda
P(a)-P(b)=x(a-b) xeZ, P(b)=y
y(y+x(a-b)=-(a-b)?> — y?+xy(a-b)+(a-b)>=0 kvadrat tenglama hosil bo"ladi.
D=x?(a-b)?-4(a-b)? =(a-b)? (x?>-4)
y ga bog'liq kvadrat tenglama gilsak D aniq kvadrat bolishi kerak bundan kelib chigadiki (x?-
4) aniq kvadrat x=2.Endi x ni 0°rniga 2ni qo yamiz
y2+2y(a-b)+(a-b)>=0—(y+a-b)>=0—y=b-a=P(b), P(a)=2(a-b)+b-a=a-b va P(a)+P(b)=a-b+b-
a=0 ekanligi isbotlandi.
5-misol:P(x)eZ(x) boIsin.Shunday neZ borki P(n?)=0 bo'ladi.
Isbotlang:Va # 0eQ uchun P(a?) = 1.
Isbot:P(X)=amX™+am-1X™1+-+-+a1X+ao, 8m am-1, *** a1, do€Z
P(n?)= am(n?)™+am-1(n%)™1+---+a1n?+ap=0.
Faraz gilaylik, 3a = g , PeZ,qeN, (p,q)=1
(@°)™ -p(a®)= am(p?)™+am-1(p?)™ g+ +a1p*(a?) ™ +ao (43)"=(q?)"
@)™ ( p@)- p(M?)=(@)"= am((P?)™-(*)™(@*)™)+am-1((p?)™*-(n*)™*-(q°)™*)+ -+ +as+ao(p*-
n*-g%)(g%)™*=(p*n*¢?)-Q(x)
bu yerda Q(x) eZ(x),chunki
((PH)*-(n*-0%)"): p>-n*-¢ =(@*)™ p? —n? - g = ()™ (p —ng)(p + nq)
. ((@,p—nq)=(qp)=1
Lekin {(q,p +nq) = (qg,p) =1
Demak,fagat n=0 bo"lganda 3a=+1 ekan.Bunga misol P(x)=x,
Agar n+ 0 bo'lsa =ziddiyat bo’ladi.
Agar P(0)=0 bo'lsa,P(x)=x bo’lsa = Ja = 1,P(a) = 1.
Agar n# 0 bo’lsa = ZAaeQ, P(a?)=1bo"ladigan.
6-misol:Barcha x eR uchun f(2011x+f(0))=2011x> tenglikni ganoatlantiruvchi f:R—R
funksiyalarning barchasini toping.
Yechish: xeR, f(2011x+f(0))=2011x>
x=0 bo'lsin f(f(0)=0— f(0)=c = f(c)=0 = f(2011x+c)=2011x?

x=— - = f(0)=2011- =<

2011

= +1=p—nq =p+nq=>n=0,p=+1,0=1.

= =C >
20112 2011

c=0,c=2011
D=0 = f(2011x):2011x2
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X=—2— = f(y):i = f(x)= x

2011 2011 2011
2) c=2011 = f(2011x+2011)=2011x
__y _ B AR YS (x—2011)% . . _x? _ (x—2011)?
X= o1 1 =}'f(Y)_ZO:I'l(zo11 1)= 2011 Javob: f(x)= 2011,f(x)— 2011

7-misol:Uchta keltirilgan kvadrat tenglamalarning diskriminantlari mos ravishda 1,4 va 9. Bu

/ﬁﬁ i_ tenglamalarning  har biridan bittadan ildizlarini shunday tanlash mumkinligini
4_;.\0) isbotlangki,bularning yig indisini golgan ildizlari yig indisiga teng bo’ladi.
WD Yechish: (1) x2+ax+b=0 D=a2-4¢=1

(2) x*+mx+n=0 D= m?*-4n=4
(3) x2+px+q=0 D= p2-49=9

(1)x _—ail_x _—-a-1 X _—a+1
1,2 2 1 1 2 1 2 2 1

I _ —mt2 | [ —m—2 [ —m+2
(2)X1,2— PR SRR A

n_-p3. j_—-p-3 _j__-P+3
(3) x1,,= S X1 T T X T

x; +x! +x =x, + x5+ xI!
—a—1+—m—2+—p+3_—a+1+—m+2+—p—3
2 2 2 2 2 2

0=0 to g riligi uchun isbotlandi.

a+b+c+d=20
ab+ac+ad +bc+bd+ cd =150
1 1 1 1 . .
;+E+;+an|top|ng.

. a+b+c+d=20 _
Yechish: {ab +ac+ad+bc+bd+cd=150
{a2+b2+c2+d2+2ab+2ac+2ad+2bc+2bd+2cd=400:>

ab+ac+ad+ bc+bd+ cd =150

2 2 2 2 _
2 417 + 2+ d? +2:150=400f T H D F A T =100
a+b+c+d=20

{ a?+b%+c*+d? =100
10a + 10b + 10c + 10d = 200
a%-10a+25+h?-10b+25+¢?-10c+25+02-10d+25=0;(a-5)+(b-5)+(c-5)?+(d-5)?=0
=> a=b=c=d=5 => i + % + % + % =0,8 Javob:0,8
9-misol: a,b,c musbat sonlar uchun ab+bc+ac=3 bo’lsa,quydagi tengsizlikni isbotlang:
(a’-a*+3)(b>-b?+3)(c*-c+3)>27.
Isbot:a,b,c > 0, ab+bc+ac=3 Buni isbotlashda quydagi barcha musbat sonlarda orinli
bo ladigan uchta tenglikdan foydalanamiz.
(x*-1)(x3-1)=0 <=> x"-x*+1> x>
(x? - 1D (x3-1)=0<=> x> —x? +1>x3
x-)(x3 —1) 20<=>x*—x+1>x3

8-misol: a,b,c,d haqgiqgiy sonlar uchun { bo'lsa
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