4-MAVZU: Sonli ketma-ketlik. Ketma-ketlik limiti.
Sonli ketma-ketlik.
REJA:
1. Sonli ketma-ketlik
2. Ketma-ketlikning limiti
1-ta’rif. Aniqlanish sohasi natural sonlar to’plami N dan iborat bo’lgan funktsiya sonli ketma-ketlik deyiladi.
Boshqachi aytganda, har bir natural  n songa biror qoida yoki qonunga binoan aniq bitta xn  son mos qo’yilagan bo’lsa, u holda sonli ketma-ketlik berilgan deyiladi.




 desak,  sonli ketma-ketlikka ega bo’lamiz.





 - ketma-ketlikning 1-hadi,  -2-hadi, ... ,  -ketma-ketlikning  n -hadi yoki umumiy hadi deyiladi. Ketma-ketlik () orqali belgilaylik. Ba’zi adabiyotlarda {}  orqali belgilanadi.
1-misol.


1.    


2.     

3.      -1,1,-1,1,...,         
[image: ]

Ketma-ketlikning limiti.[footnoteRef:1] Bizga   ketma-ketlik berilgan bo’lsin. [1:   Сlaudio Canuto, Anito Tabacco. Mathematical analysisI.68-p] 





2-ta’rif. Agar har bir  son uchun shunday     mavjud bo’lib, n>n0 tengsizlikni qanoatlantiruvchi barcha n larda  tengsizlik o’rinli bo’lsa, u holda a son () ketma-ketlikning limiti deyiladi.




Limit  yoki  ko’rinishlarda belgilanadi. () interval a  nuqtaning  atrofi deyiladi.
Endi ketma-ketlik limitining boshqacha tahrifini keltirib chiqaramiz:









3-ta’rif. Agar a nuqtaning ixtiyoriy () atrofi uchun biror n nomerdan boshlab () ketma-ketlikning barcha hadlari shu atrofga tegishli bo’lsa, u holda  () ketma-ketlikning limiti deyiladi.
4-ta’rif. Limitga ega bo’lgan ketma-ketlik yaqinlashuvchi ketma-ketlik deyiladi. Limitga ega bo’lmagan ketma-ketlik uzoqlashuvchi ketma-ketlik deyiladi. Yaqinlashuvchi ketma-ketlikka misol keltiraylik.
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2-misol.[footnoteRef:2] a)  ketma-ketlikning limiti 1 bo’lishini ko’rsatamiz. [2:   Сlaudio Canuto, Anito Tabacco. Mathematical analysis I.67-p] 





 deb olsak, n>n larda  tengsizlik o’rinli bo’ladi. Demak,  ekan.


b)  ketma-ketlikning limiti  bo’lishini ko’rsatamiz.
Bu ketma-ketliklarning qiymatilari quyidagi jadvalda ko’rsatilgan.
[image: ]
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Definition 3.5 A sequence a : n — a, converges to the limit £ € R [or
converges to { or has limit 7). in symbols

lim a, = ¢,
n—oo

if for any real number ¢ > 0 there exists an integer n, such that

¥n = np. n>ne = |an—¥€ <e.
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Examples 3.4

) Let ap, = i T The first terms of this sequence are presented in Table 3.1. We
n
see that the values approach 1 as n increases. More precisely, the real number 1

can be approximated as well as we like by a,, for n sufficiently large. This clause
is to be understood in the following sense: however small we fix £ > 0, from a
certain point n. onwards all values a,, approximate 1 with a margin smaller that
E.

1 1
The condition |a, — 1] < ¢, in fact, is tantamount to 1 <eg le,n+1>-—;
3

1
thus defining n. = {—} and taking any natural number n > n., we have n+1 >
€

1 1
{—} +1 > —, hence |a, — 1| < €. In other words, for every € > 0, there exists an
£ €

n. such that

n > Ne = lan — 1] < e.
Looking at the graph of the sequence (Fig.3.3), one can say that for all n > n,
the points (n,a,) of the graph lie between the horizontal lines y = 1 — € and
y=1+e¢.
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Figure 3.3. Convergence of the sequence an = 25




image29.png
1 e
i1] The first values of the sequence a,, = (1 + —) are shown in Table 3.1. One
n

could imagine, even expect, that as n increases the values a,, get closer to a
certain real number, whose decimal expansion starts as 2.718 ... This is actually
the case, and we shall return to this important example later. i
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