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MATEMATIK INDUKSIYA METODIDAN FOYDALANIB AYNIYATLARNI
ISBOTLASH

Annotatsiya. Ushbu maqolada o ‘quvchilarning matematika faniga qizigishlarini yanada
orttiradigan misol va masalalar berilgan. Mazkur misol va masalalar ularning bilim va
ko ‘nikmalarini  shakllantirishda katta ahamiyatga ega. Matematika faniga qizigadigan
o ‘quvchilarning qizigishlarini yanada orttirish, mantiqiy masalalarni echishga o ‘rgatish katta
ahamiyatga ega.

Tayanch so‘zlar: Matematik induktsiya metodi, tenglikni isbotlash, gipoteza, tastiyiglaw
n qalegen natural san bolg ‘anda duris bo ‘ladi.

AOKA3ATEJIbCTBO TOXIAECTB METOAOM
MATEMATHYECKOU HHAYKIHUU

Annomayun. B smoiu cmamve npugedenvl npumepsl U 3a0aqu, Komopwvle ewje OOabuLe
NOBbICAM UHMEpPeC YY4aAwuxcs K mamemamuxe. Dmu npumepvl U 3a0ayu umerom O601buloe
3HaueHue 8 GopmuposaHuu ux 3HAHU U HABbIKO8. Bbonvuwioe 3Hauenue umeem OanvHeliuiee
nosvluleHue UHmepeca y4auwjuxcs, UHMepPecylowuxcs MamemMamukou, obyyeHue ux peueHuro
JI02UYeCKUX 3a0aH.

Knioueswie cnosa: Memoo mamemamuuecko uHOYKyuy, 00OKA3amenbCmeo paeencmad,
eunomesa, ymeepocoeHue epHul, Ko2oa n - 11060e HamypaibHoe YUcio.

PROVING IDENTITIES USING THE METHOD OF
MATHEMATICAL INDUCTION

Annotation. This article provides examples and problems that will increase students’
interest in mathematics. These examples and tasks are of great importance in the formation of
their knowledge and skills. It is very important to increase the interest of students interested in
mathematics and teach them to solve logical problems.

Key words: The method of mathematical induction, proof of equality, hypothesis, and
statement are valid when n is any natural number.

KIRISH.

Matematikaning eng muhim tushunchalaridan biri bu — isbotlashdir. Har ganday matematik
goida, qonuniyat yoki formula ilmiy asosda dalillanishi zarur. Shunday usullardan biri matematik
induksiya metodi bo‘lib, u ko‘plab formulalar va ayniyatlarni isbotlashda keng qo‘llaniladi.

Matematik induksiya metodi yordamida tabiiy sonlar ketma-ketligida berilgan
mulohazalarning to‘g‘riligini isbotlash mumkin. Bu usul uch bosqichdan iborat: birinchi
bosqichda mulohazaning eng kichik son uchun to‘g‘riligini ko‘rsatish, ikkinchi bosqichda esa agar
u ma’lum bir son uchun to‘g‘ri bo‘lsa, undan keyingi son uchun ham to‘g‘ri ekanligini isbotlash
talab etiladi. Shu yo‘l bilan mulohaza barcha natural sonlar uchun to‘g‘ri ekanligi aniqlanadi.

TADQIQOT MATERIALLARI VA USULLARI

Matematik induksiya metodining asosi quyidagi prinsipga tayanadi:

Agar biror tasdiglash
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1). n=1 bo‘lganda to‘g‘ri va 77
2). ushbu tasdigning qandaydir erkli n=k (k>1) manosida tog‘riligiga uning n=k+I
bo‘lganda ham to‘g‘ri bo‘lishi kelib chigsa, unda u tasdiq istalgan natural n soni uchun to‘g‘ri
bo‘ladi.
Shu prinsipga asoslangan isbotlash metodi matematik induksiya metodi deb ataladi.
Matematik induksiya metodidan foydalanib ayniyatlarni isbotlashni ko‘rib chigamiz:
1-misal. Ayniyatni isbotlang:

S, =12 +3% +..+(2n -1y’ :%n(Zn—l)(2n+1) 1)
Yechilishi. 1. n=1 bo‘lsa gipoteza to‘g‘ri bo‘ladi, chunki
S, =1°= 1-1-1-3
3

2.n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaymiz, ya’ni
S, =12+3% +..+(2x -1} = %K(ZK—].)(ZK +1)

(1) tasdiglashning n=k+1 uchun yani,

S, =12 +3% +..+(2k-1) +(2k +1) = %(K +1) (2k +1)(2x +3)

tengligining to‘g riligini isbotlaymiz:

S, =12 +3% +..+(2k -1 + (2xk +1)° =S_ +(2x +1)* =%K (2k =1)(2x +1)+ (2k +1)°

= (2« +1)(%K(2K ~1)+ 2« +lj = (2« +l)(@j = %(27(‘ +1)(2x +3)(x +1)
Demak, (1) tasdiq n istalgan natural son bo‘lganda to‘g‘ri bo‘ladi.
2-misol. Ayniyatni isbotlang:

1-2-3+2-3-4+3-4-5+..+ n(n+1)(n+2):%n(n +1)(n+2)(n+3) (1)

Yechimi. 1. n=1 bo‘lsa, gipoteza to‘g‘ri bo‘ladi, chunki.

1.2-3= %-1-(1+1)(1+ 2)(1+3)
2. n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaymiz, ya’ni.
1-2-3+2-3-4+3-4-5+...+;<(;<+1)(;<+2):%K(K+1)(K+2)(K+3)

tasdiglashning n=k+1 uchun yani
1.2-3+2-3-4+3-4-5+ .+ x(k+1)(xk +2)+ (k +1)(x + 2)(x + 3)=

— kDl 2w+ 3)(x+4)
tengligining to‘g‘riligini isbotlaymiz:

l-2-3+2-3-4+3-4-5+...+K(K+1)(K+2)+(K+1)(K+2)(K+3):%K(K+l)(l<‘+2)(l<‘+3)+

+(K+1)(K+z)(,<+3)=(K+1)(K+z)(,<+3)(%,<+1j=%.(K+1)(K+z)(,<+3)(,<+4)

Demak, (1) tasdiq n istalgan natural son bo‘lganda to‘g‘ri bo‘ladi.
3-misol. Ayniyatni isbotlang:
1 1 1 n

+ +...+ =
1.2 2-3 n(n+1) n+1

@)
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78 Yechimi. 1. n=1 bo‘lsa, gipoteza to‘g‘ri bo‘ladi, chunki.

1 _1
1.2 1+1
2. n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaymiz, ya’ni:
1 1 1 K

——+——+..+

1.2 2.3 K(K-I-l) k+1
tasdiqlashningn n=k+1 uchun yani

i+i+ N 1 N 1 :K+1

1.2 2.3 7 K(K+1) (K+1)(K+2) K+2
tengligining to‘g‘riligini isbotlaymiz:
i+i++1+ L =K+ L :1(’{_’_1}
1.2 23 7 k(k+1) (k+1)(x+2) x+1 (k+D)(x+2) x+10  x+2

1 (K2+2K+1] 1 (k+1F  x+1

k41 K+2 T k+l k42 k42

Demak, (1) tasdiq n istalgan natural son bo‘lganda to‘g‘ri bo‘ladi.
4-misol. Ayniyatni isbotlang:
x+1 x+3 x+7 x+2" -1 (x—1)(2"-1)
+ + .t =
2 4 8 2" 2"
Yechimi. 1. n=1 bo‘lsa, gipoteza to‘g‘ri bo‘ladi, chunki
x+l_(x-1)(2-1) o
2 2
2. n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaymiz, ya’ni:
x4+l x+3 x+7  x+2°-1 (x-1)2"-1)
+ + ot = A +K
2 4 8 2" 2"

tasdiglashning n=k+1 uchun yani
x+1 x+3 x+7  x+2-1 x+27' -1 (x—1)(2*-1)

+ + +..+ + = +x+1

2 4 8 2K 2K+l 2K+1

tengligining to‘g‘riligini isbotlaymiz:
x+1 x+3 x+7  x+2°—1 x+2" -1 (x-1)(2°-1)  x+271-1

+ + S + = +K+
2 4 8 2% 2K+l K 2K+l

_ K _ _ Kk+1 _ K+l K+1 _ k+l
2-(x—1)(2 21);r (x-1)+2"  _(x 1)(22K+l 2+1) ;1 N 1)2(K2+1 1)+;<+1
Demak, (1) tasdiq n istalgan natural son bo‘lganda to‘g‘ri bo‘ladi.

+n 1)

5-misol. Ayniyatni isbotlang:

1 1 1 C1(1 1
1.2.3.4 2.3.45 " n(n+1)(n+2)(n+3)_§(g (n+1)(n+2)(n+3)]

Yechimi. 1. n=1 bo‘lsa, gipoteza to‘g‘ri bo‘ladi, chunki

CHNNE [ S DS N
1.2-3-4 3\6 2-3-4) 3 2-3-4
2. n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaymiz, ya’ni:

1 1 1 1(1 1
1.2.3.4+2.3.4.5“'*K(K+1)(K+z)(,<+3)‘3(6 (K+1)(K+z)(,<+3)j

tasdiglashningn n=k+1 uchun yani
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1 1 1 1 _
1234 2345 " kk+ D)k +2)(c+3) (e )(c+2)k+3)k+4)

- %(% e 2)(K13)(K + 4)j

tengligining to‘g‘riligini isbotlaymiz::
1 1 1 1
+ +..+ +
1.2-3-4 2-3-4.5 K(K+1)(K+2)(K+3) (K+l)(K+2)(K+3)(K+4)

:1[1_ 1 j 1 _
3\ 6 (K+1)(1<+2)(1<+3) (K+1)(1<+2)(1<+3)

:(%— (ks 2)(,<J1r3)(1<+4)}'

Demak, (1) tasdiq n istalgan natural son bo‘lganda to‘g‘ri bo‘ladi.

6-misal. Ayniyatni isbotlang:

l 1 1 1 1 1 1
e — =+ — @
2 3 4 2n n+l1 n+2 2n
Yechimi. 1. n=1 bo‘lsa, gipoteza to‘g‘ri bo‘ladi, chunki —% :%
1. n=k bo‘lganda ham, gipoteza to‘g‘ri bo‘ladi deb hisoblaylik, ya’ni.
1 1 1 1 1 1 1
b= —— .+ — (2)
2 3 4 2k k+1 k+2 2k
tasdiqlashningn n=k+1 uchun yani
1111 11 1
T273 4 T kL 2k 2k+d C2(k+1)
=L+...+i+ 1 + 1 (3)
k+2 2k 2k+1 2(k+1)

tengligining to‘g‘riligini isbotlaymiz:

(3)-tengliktan (2)- tenglikning chap tomonidan chap tomonini va 0‘ng tomonidan o‘ng tomonini
tomonini olib, quyidagi tenglikni hosil gilamiz:

1 1 1 1 1
_ — + _
2k+1 2(k+1) 2k+1 2(k+1) k+1

Demak, (2) tenglik to‘g‘ri bo‘lsa, (3) tenglikda ham to‘g‘ri bo‘ladi, bundan (1) tenglik

barcha natural sonlar uchun to‘g‘riligi kelib chiqadi.

XULOSA

Matematik induksiya metodi matematikaning asosiy isbotlash usullaridan biri bo‘lib, u
ko‘plab formulalar, ayniyatlar va teoremalarni umumiy ko‘rinishda isbotlash imkonini beradi.
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8o Ushbu metodning mohiyati shundan iboratki, mulohazaning eng kichik natural son uchun
to‘g‘riligi tekshiriladi va agar u ma’lum bir son uchun to‘g‘ri bo‘lsa, undan keyingi son uchun ham
amal gilishi isbotlanadi. Shu tarzda mulohaza barcha natural sonlar uchun isbotlangan hisoblanadi.

Matematik induksiya yordamida ayniyatlarni isbotlash o‘quvchilarda mantiqiy fikrlashni
rivojlantirish, matematik isbotlash madaniyatini shakllantirish, hamda analitik tafakkurni
kuchaytirishda katta ahamiyatga ega. Shuningdek, u matematik formulalar va gonuniyatlarni
mustahkamlash, nazariy bilimlarni amaliyotda qo‘llash imkoniyatlarini kengaytiradi.
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