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Epigraph: The goal of generalization had 

become so fashionable that a generation of 

mathematicians had become unable to relish 

beauty in the particular, to enjoy the challenge of 

solving quantitative problems, or to appreciate 

the value of technique. Abstract mathematics was 

becoming inbred and losing touch with reality; 

mathematical education needed a concrete 

counterweight in order to restore a healthy 

balance. D. Knut. 

Ushbu ishda ketma-ketliklar uchun diskret hosila, diskret boshlang’ich 

tushunchalari keltirilgan. Diskret hosila xossalari keltirilgan bo’lib, ularni odatiy 

hosila xossalari bilan solishtirilgan. Nyuton-Leybniz va bo’laklab integrallash 

formulalarining diskret analogi keltirib o’tilgan. Bulardan tashqari chekli 

yig’indilarni hisoblash uchun ketma-ketlikning diskret hosilasini tadbiq etish taklif 

etilgan. 

Ta’rif. 𝑎𝑛 ketma-ketlikning diskret hosilasi deb, ∆𝑎𝑛 = 𝑎𝑛 − 𝑎𝑛−1 ga aytiladi. 

Misol.  

1. 𝑎𝑛 = 1, ∆𝑎𝑛 = 1 − 1 = 0. 

2. 𝑎𝑛 = 𝑛, ∆𝑎𝑛 = 𝑛 − (𝑛 − 1) = 1. 

3. 𝑎𝑛 = 𝑛2, ∆𝑎𝑛 = 𝑛2 − (𝑛 − 1)2 = 2𝑛 − 1. 
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4. 𝑎𝑛 = 𝑛3, ∆𝑎𝑛 = 𝑛3 − (𝑛 − 1)3 = 3𝑛2 − 3𝑛 + 1. 

5. 𝑎𝑛 = 𝑘𝑛, ∆𝑎𝑛 = 𝑘𝑛 − 𝑘𝑛−1 = 𝑘𝑛−1(𝑘 − 1). 

Bu misollardan ko’rinib turibdiki, diskret hosilaning odatiy hosilaga o’xshash 

taraflari bor ekan. Quyida yig’indi, ayirma, ko’paytma va nisbatlarning diskret 

hosilalarini keltirib o’tamiz. 

∆(𝑎𝑛 ± 𝑏𝑛) = ∆𝑎𝑛 ± ∆𝑏𝑛. 

∆(𝑎𝑛𝑏𝑛) = 𝑎𝑛∆𝑏𝑛 + 𝑏𝑛−1∆𝑎𝑛. 

∆ (
𝑎𝑛
𝑏𝑛
) =

𝑏𝑛∆𝑎𝑛 − 𝑎𝑛∆𝑏𝑛
𝑏𝑛𝑏𝑛−1

. 

Haqiqatdan ham o’xshash jixatlari ko’p ekan. Hosila tushunchasi kiritilgandan 

keyin boshlang’ich funksiya tushunchasi kiritiladi. Xo’sh diskret boshlang’ich 

tushunchasi qanday kiritilar ekan. 

Ta’rif. 𝑎𝑛 ketma-ketlikning diskret boshlang’ichi deb, 𝑎𝑛 = ∆𝐴𝑛 shartni 

qanoatlantiruvchi 𝐴𝑛 ketma-ketlikka aytiladi. 

Misol-1.  

1. 𝑎𝑛 = 1, ∆𝐴𝑛 = 1 ⇒ 𝐴𝑛 = 𝑛. 

2. 𝑎𝑛 = 𝑛 =
2𝑛−1

2
+

1

2
=

∆𝑛2+∆𝑛

2
⟹ 𝐴𝑛 =

𝑛2+𝑛

2
. 

Diskret boshlang’ichning ham odatiy boshlang’ich bilan o’xshashliklari bor 

ekan. Nyuton-Leybnits formulasining diskret analogini izlashga harakat qilaylik. 

∑𝑎𝑖

𝑛

𝑖=1

= 𝑎1 + 𝑎2 + 𝑎3+. . . 𝑎𝑛 = 𝐴1 − 𝐴0 + 𝐴2 − 𝐴1+. . . 𝐴𝑛 − 𝐴𝑛−1 = 𝐴𝑛 − 𝐴0. 

Demak, Nyuton-Leybnits formulasining diskret analogini quyidagicha 

yozishimiz mumkin ekan: 

∑𝑎𝑖

𝑛

𝑖=1

=∑∆𝐴𝑖

𝑛

𝑖=1

= 𝐴𝑖|1
𝑛 = 𝐴𝑛 − 𝐴0. 

Ma’lumki, sonli qatorning yig’indisini topish uchun qismiy yig’indilar ketma-

ketligining limitini topish kerak, biroq qismiy ketma-ketlikni topishda 

qiyinchiliklarga duch kelish mumkin. Quyida ba’zi bir yig’indilarni topish masalasini 

ko’rib chiqamiz. 

Misol-2. 

1. ∑ 𝑎𝑖
𝑛
𝑖=1 = ∑ 𝑖2𝑛

𝑖=1 = 12 + 22 + 32+. . . +𝑛2. 

∑𝑖2
𝑛

𝑖=1

=
2𝑖3 + 3𝑖2 + 𝑖

3
|
1

𝑛

=
2𝑛3 + 3𝑛2 + 𝑛

3
. 
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2. ∑ 𝑎𝑖
𝑛
𝑖=1 = ∑ 𝑖3𝑛

𝑖=1 = 13 + 23 + 33+. . . +𝑛3. 

∑𝑖3
𝑛

𝑖=1

=
𝑖4 + 2𝑖3 + 𝑖2

4
|
1

𝑛

= (
𝑛(𝑛 + 1)

2
)

2

. 

Bu misollarda to’g’ridan- to’g’ri diskret boshlang’ichni topish orqali yig’indi 

hisoblandi. Biroq har doim ham diskret boshlang’ichni topib bo’lmaydi. Masalan, 

∑ 𝑖𝑝𝑖𝑛
𝑖=1  yig’indini hisoblashda, 𝑖𝑝𝑖 ketma-ketlikning diskret boshlang’ichini 

hisoblashga to’g’ri keladi. Buning uchun bo’laklab integrallashning diskret analogini 

keltiramiz: 

∑𝑎𝑖∆(𝑏𝑖)

𝑦

𝑖=𝑥

= 𝑎𝑦𝑏𝑦 − 𝑎𝑥−1𝑏𝑥−1 −∑𝑏𝑖−1∆(𝑎𝑖)

𝑦

𝑖=𝑥

. 

Endi yuqoridagi misolga qaytamiz. 

Misol-3. Quyidagi yig’indini hisoblang 𝑆𝑛 = ∑ 𝑖𝑝𝑖𝑛
𝑖=1 . 

𝑝𝑖 = ∆
𝑝𝑖+1

𝑝−1
, 𝑆𝑛 = ∑ 𝑖∆

𝑝𝑖+1

𝑝−1

𝑛
𝑖=1 , 𝑎𝑖 = 𝑖, 𝑏𝑖 =

𝑝𝑖+1

𝑝−1
 

∑𝑖∆
𝑝𝑖+1

𝑝 − 1

𝑛

𝑖=1

= 𝑛
𝑝𝑛+1

𝑝 − 1
−∑

𝑝𝑖

𝑝 − 1
∆(𝑖)

𝑛

𝑖=1

= 𝑛
𝑝𝑛+1

𝑝 − 1
−∑

𝑝𝑖

𝑝 − 1

𝑛

𝑖=1

= 

= 𝑛
𝑝𝑛+1

𝑝 − 1
−

1

𝑝 − 1
∑𝑝𝑖
𝑛

𝑖=1

= 𝑛
𝑝𝑛+1

𝑝 − 1
−

1

𝑝 − 1
∑∆

𝑝𝑖+1

𝑝 − 1

𝑛

𝑖=1

= 𝑛
𝑝𝑛+1

𝑝 − 1
−
𝑝𝑛+1 − 𝑝

(𝑝 − 1)2
= 

=
𝑛𝑝𝑛+2 − (𝑛 + 1)𝑝𝑛+1 + 𝑝

(𝑝 − 1)2
. 

𝑆𝑛 =∑𝑖𝑝𝑖
𝑛

𝑖=1

=
𝑛𝑝𝑛+2 − (𝑛 + 1)𝑝𝑛+1 + 𝑝

(𝑝 − 1)2
. 
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