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ANNOTATSIYA

Magolada o ‘rta maktab matematika kursida o ‘rganilgan arifmetik va geometrik
progressiya mavzularini umumlashmasi bo’lgan arifmetik-geometrik progressiya
tushunchasi keltirilgan bo’lib, uning umumiy hadi va yig’indisi formulasi keltirilgan.
Mavzuga doir misollar yechimlari ko 'rsatilgan.

Kalit so’zlar: Arifmetik progressiya, geometrik progressiya, ketma-ketlik, ketma-
ketlik hadi, yig’indi, Abel almashtirishi.

AHHOTALUSA

B cmamve npedcmasneno nouamue apughpmemuxo-eeomempuieckoll npoepeccuu,
aensowelics 0600wenuem mem apudMemusdeckol U 2eoMempudecKoll npocpeccuu,
U3YHUAEeMbIX 8 WKOJIbHOM KYpCe MamemMamuKy, u npueeoena popmyna ons eé ooujezo
unena u cymmol. Ilpuseoenvl peuieruss npumepos no OaHHOU meme.

Kniwueevle cnosa:  Apupmemuueckas  npoepeccus, — 2eomempuyeckas
npocpeccus, I’lOCJl€006ameJleOCWlb, YJjl1€H HOCﬂQOOGameﬂbHOCWlu, cymma,
npeobpaszosanus Abens.

ABSTRACT

The article presents the concept of arithmetic-geometric progression, which is a
generalization of the topics of arithmetic and geometric progression studied in the
high school mathematics course, and presents the formula for its general term and
sum. Solutions to examples on the topic are shown.

Keywords: Arithmetic progression, geometric progression, sequence, term of
sequence, sum, Abel transformation.

KIRISH

Ma’lumki, o’rta maktabda arifmetik va geometrik progressiyalar hagida
yetarlicha ma’lumotlar berilgan. Ularning arifmetik va geometrik deb atalishiga
sabab ularning hadlari orasida o’rta arifmetik va o’rta geometrik munosabat o’rinli
ekanligidandir. Bu progressiyalarga doir misollarni gadimgi qo’lyozmalarda ham
uchratish mumkin. Bu progressiyalarga doir ayrim masalalarni keltirib o’taylik.
1-masala. Buyurtmachi ishchiga quduq gazib berishi uchun dastlabki birinchi metri
uchun 30000 so’m, ikkinchi metri uchun 50000 so’m, uchinchi metri uchun esa
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70000 so’m va h.k. to’lashini ayrgan bo’lsa, ishchi 12 metr gazigani uchun gancha
hag oladi?

Yechish. Arifmetik progressiyada a; =30000; d= 20000; n= 12 bo’lganligi sababli
ishchi

_ (2x30000+20000x11)x12

Si2= . =1680000 so’m oladi.

2-masala.15000000 millionbo’lgan shahar aholisi har yili 10% ga oshsa, 4 yildan
so’ng shahar aholisi gancha bo’ladi?
Yechish.Shahar aholisi geometrik tarzda oshadi,shuning uchun

X =(1,1)*x15000000 = 21961500 kishiga teng bolladi.
3-masala. Omonat kassada 1000000 so’mi bo’lgan mijozga bank yiliga 25% to’lov
gilsa, 2 yildan so’ng mijoz necha so’m pul oladi? (javob: 1562500 so’m)
4- masala. Davriy o’nli kasrlarni oddiy kasrlarga keltirishda geometrik progressiyani

tadbiq qgilsa bo’ladi. Masalan, 0,232323... davriy o’nli kasrni oddiy kasrga keltiraylik.

23 23 23 23

— _ 23 = B+ e
0,232323... = 0,23 +0,0023 + 0,000023 +...= -+~ +--. 100(1+ o T .) = 59"

5-masala.To’g’ri burchakli uchburchakning tomonlari arifmetik progressiya tashkil
giladimi? (javob: 3a; 4a; 5a)
6-masala. 10; 11 va 12 sonlar bitta geometrik progressiya hadlari bo’la oladimi?
(Javob: yo’q)
7-masala. 1;4;7;10;... va 1;5;9;13;... progressiyalarning 121 ta hadlari ichida nechta
bir xil hadlari bor? ( javob: 11 ta)

Yugoridagi masalalarni arifmetik va geometrik progressiyalaning n-chi hadi va
n-ta hadi yig’indisi formulalari orgali yechish mumkin.
Lekin maktabda ham arifmetik ham geometrik progressiyani beruvchi ketma-ketlik
hagida ma’lumot berilmagan. Biz bilamizki,

a, =a, +d(n—1)va b, = byq" !
ketma-ketliklar mos ravishda arifmetik va geometrik progressiyalarni n-chi hadi
fofmulasini beradi.
Quyidagi ko’rinishdagi ketma-ketlik
¢y = (@ + (n = Dd)g"™*
arifmetik-geometrik progressiya hadlarini beradi. Agar ¢ = 1 bo’lsa, ketma-ketlik
hadlari a; + (n — 1)d bo’lib, u arifmetik progressiyani beradi,uning uchun
20 +d(n—1)
n = 2 n

yig’indiga teng bo’ladi.
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Agar d =0 bo’lsa, ketma-ketlik hadlari a;q™ ' bo’lib, u geometrik
progressiyani beradi, uning uchun s,, = a, % yig’indiga teng bo’ladi.

Agard # 0 vaq # 1bo’lsa, u holda ketma-ketlik yig’indisini ganday topamiz?
Bu savolga javob berish uchun ¢,, hadni quyidagicha shakl almashtiramiz:
cn = (ag + (n— 1)d)q" ! = (a; — A)g"* + dng" "}
Birinchi yig’indi geometrik progressiyani beradi, uning uchun

dant—1
S‘:i, — al — d
qg—1

ga teng bo’ladi. Ikkinchi yig’indi esa

n—1
Sy =d Z kg™t
k=1

ko’rinishda bo’lib, uning yig’indisini quyidagi sxema yordamida topamiz.

49" -1
1+q+q*>+-+q" 1=
q+q q g—1
o a(@t=1)
+q?+q>+ -+ g =
q+q°+q q =1
2 ?’1.—2_1
q2+q3_’_q4+m+qn—1:Q(q }}
qg—1
qn—Z _|_qn—1:qn_2(q2_1}
q—1
o = " (g - 1)
qg—1
Sistemani hadma-had go’shib,
2 -1
1+2q+3q2+---+nq”_1=qn_1+qn_q+qn_q +---+ﬂ
q—1 q—1 q—1 q—ln
1 - 1 q" —1
=q_1[nq“—(1+q+q2+---+q” 1)]=qj[nq“— g1
B 1 nqn+lnqn _ qn 11
gq-1 q-1

ni hosil gilamiz. U holda

S, = ShL+dS) =

n_1 d n+1 n_ g1
(a1 40 N ng" nq" —q )
g—1 q-1 q—1
ga teng bo’ladi.
Endi bu formulani tadbiq etib, quyidagi misollarni yechaylik.
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Demak, arifmetik- geometrik progressiya uchun qiyidagi formulalar o’rinli
d

et
= (Cl+(: l)qq__ll - qn_dl -
Endi bu formulalarni tatbiq etib, quyidagi misollarni yechaylik.
1- misol. Hadlari quyidagicha bo’lgan ketma-ketlik arifmetik- geometrik
progressiya tashkil giladimi?  a)l; 4; 10; 22;... b) 4; 18; 60; 185;...
Agar bo’lsa, d va q larni toping.
Yechish. a) c¢; =d+c;qvacs; =d+c,qsistemadan4=d+q; 10 =d + 4q

ekan: c,,= (¢y +%)q -1

ni hosil qilib, uning d =2 va q =2 yechimini topamiz. So’ngra c4 ni hisoblasak, ¢,
= 22 ni hosil gilamiz. Demak , bu sonlar ketma-ketligi arifmetik- geometrik
progressiya tashkil gilar ekan.
b) ¢ =d+c;qvacs =d+cyqsistemadan d + 4q =18, d + 189 = 60 sistemani
yechimi d = 6 va q =3 ni hosil gilamiz. So’ngra ¢, ni hisoblasak, ¢, = 186 ni hosil
gilamiz, ammo ¢4 = 185 bo’lishi kerak edi. Demak , bu sonlar ketma-ketligi
arifmetik- geometrik progressiya tashkil gilmas ekan.
2- misol. Agar arifmetik- geometrik progressiya uchunc; =5,d=3vaq=2
bo’lsa, S5 ni hisoblang

V201

Yechish. Ss= (5*2 1,2 =

3 — misol. Burchaklari arifmetik- geometrik progressiya tashkil giluvchi oltiburchakli
ko’pburchak uchun q = 2 va eng katta burchagi 160" ga teng bo’lsa,

oltiburchakli ko’pburchakning qolgan burchaklarini toping.

Yechish. Ko’pburchak ichki burchaklari yig’indisi (n —2 ) 180° formulaga asosan
720° ni topamiz. cg =160" va Sg = 720 larni e’tiborga olib,

d 5 d ]
= - - =
Cg (Cl 2 1)2 1 160 )

d251
Se=(c;+—)
6= (€1 2-172-1 2-1

sistemani yechamiz. 32¢; + 31d = 1607, 63c; + 57d = 720" ning yechimi

= 233 ga teng bo’ladi.

¢ =720°

=t d=- 222 bo'ladi.
U holda ko’pburchakning qolgan burchaklari
_ 4480 4640°  _ 4960° 5600°
N N R T
ga teng bo’ladi.
4-misol.
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Z ke Zk—l

k=1

yig’indini hisoblang.

Yechish. ¢, = n2"~! hadlaridan n arifmetik progressiyani berib, a; =1, d = 1 ni
topamiz, 2"~ geometrik progressiyani berib, ¢ = 2 ni topamiz. U holda yuqoridagi
formulaga asosan:

2"—1 1 a2 -—n2"-2"+1 o
S, =(1-1) + =n2" —n2"-2"+1
2-1 2-1 2-1

=2n2"—n2" 2"+ 1=n2"-2"+1=(n—-1)2"+ 1
yig’indisini topamiz.
5-misol. ¥7_,(2k + 3) 3¥1 yig’indini hisoblang.
Yechish. ¢, = (2n+ 3)3"" ! haddan a; =5, d =2, ¢ =3 larni topib, formulani
tadbiq etib, quyidagi yig’indini topamiz:
- 3n_1 2 p3vtlop3n_3n41q

5=Z 2k+3)3Fl=(5-2 +

" k_l( ) ( )3—1 3—-1 3—-1
_3“+1—3+n3“+1—n3“—3“+1_23”+2n3”—2
2 2 - 2
=m+1)3" -1

Arifmetik—geometrik progressiyani yig’indisini topishda

n
Z ke qk—l
k=1

ifoda nimaga teng bo’lishini Abel almashtirishi orgali topish mumkin.

Aytaylik bizga S,, = a;b; +ayb, +---+ a,b, yig’indi berilgan bo’lsin.
b;,b; + by, by + by + b3, ... ,b; + by, + by + ---+ b,, larni mos ravishda
By, B,, Bs,...,B, bilan belgilaymiz. U holda
b, =By, b =B, — By, by = B3 — By, ... ,b;, = By — By_; bo’lib,

n

Zakbk

k=1
ni quyidagicha almashtirish mumkin:
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T
Z ay by =ayB; + ay(B, — B;) + az(B3 — By) + -+ a,(B, — B,_1)
k=1
= (a; —ay)By + (a; —az)By + -+ (a,—1y — ay)By_1 + a, By

n—1
= Z(ak o ak+1)Bk + ay Bn
k=1

Bu almashtirish Abel almashtirish deyiladi. Endi Abel almashtirish yordamida

n

k=1
yig’indini topaylik. a; =1, a, = 2,... ,a,=n, by =1,b, =q, ... ,b, =q" ni
k_
e’tiborga olib, By = a — va a;—a;=a,—@as=-+-=a,1—a,=—1 dan
foydalanib,
n n k-1 n—1
quk_lzz_lq—1+n q—1
k=1 P B . q
"
1 n—1 1 n—1 n—1
=7Z(qk—1)+nq = 1 —n +nq
q_lk—() gq—1 q—-1\g—1 q—1
B nqn B qn—l
q—1 (g—1)?
XULOSA

O’rta maktab kursida o’tilgan arifmetik va geometrik progressiya hagidagi
tushunchalar orasidagi munosabatlardan kelib chigadigan formulalartahlil gilish, bu
ikki progressiyalarni umumlashgan formulasiga doir misollarni yechish va o’rganish
o’quvchilarga matematik tushunchalarni analogiyasini yaratishga imkon beradigan
omil sifatida garash mumkin. Bu mavzuni o’rganishda Abel almashtirishi muhim
ahamiyatga ega ekanligi ko’rsatildi.
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