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Abstract: Limits and integrals are the basic concepts of mathematical analysis, 
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concept of a limit forms the basis for defining continuity, derivative and integral, which 
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1. 𝑏𝑛 Пусть задан сходящийся предел, lim𝐶𝑛 = lim (𝑏𝑛- 𝑏𝑛−1) = ∞  

𝑏𝑛 = 
1

√𝑛
 (n→ ∞) → 0 cтремится к нулю 

𝐶𝑛 = n×(𝑏𝑛 − 𝑏𝑛) = n 
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√𝑛−1−√𝑛

√𝑛2−𝑛
 = 

−1

√1−
1

𝑛

∙ 1/(√𝑛 − 1 +√𝑛) Если выражение nnn стремится к 

бесконечности, то оно становится равным нулю 

𝑏𝑛= 
(−1)

𝑛
 = 0  

𝐶𝑛 =  𝑛 ×(𝑏𝑛-𝑏𝑛−1) = n×(
(−1)𝑛

𝑛
 –

(−1)𝑛−1

𝑛−1
) = 

𝑛×(−1)𝑛

𝑛×(𝑛−1)
× (𝑛 − 1 + 𝑛) = 

=
2𝑛−1

𝑛−1
 ∙ (−1)𝑛  → ∋lim𝐶𝑛. 

𝑏𝑛 = 
(−1)𝑛

√𝑛
 →  0. 

𝐶𝑛 = n(𝑏𝑛-𝑏𝑛−1) = 
(−1)𝑛

𝑛×√1−
1

𝑛

× 𝑛 × (√𝑛 − 1+√𝑛) =  

=(
(−1)𝑛×𝑛×√1−

1

𝑛

√1−
1

𝑛

 + 
(−1)𝑛

√1−
1

𝑛

× 𝑛 × √
1

𝑛
) → ∞. 

Стремится к бесконечности. Доказано.  

2. lim
𝑛→∞

∈𝑘=1
𝑛 𝑘3+6𝑘2+11𝑘+5

(𝑘+3)!
 = lim

𝑛→∞
∈𝑘=1

𝑛 (
1

𝑘!
 −  

1

(𝑘+3)!
) =  lim

𝑛→∞
(

1

1!
+

1

2!
+

1

3!
+……..+

1

𝑛!
) – (

1

4!
 + 

1

5!
 + 

1

6!
 +……..+

1

𝑛!
 + 

1

(𝑛+1)!
 +

1

(𝑛+2)!
 + 

1

(𝑛+3)!
 ) = lim

𝑛→∞
(

1

1!
 + 

1

2!
 + 

1

3!
 

+……….+
1

(𝑛+1)!
 + 

1

(𝑛+2)!
 +

1

(𝑛+3)!
) =

5

3
. 

𝑘3+6𝑘2+11𝑘+5

(𝑘+3)!
 = 

(𝑘+1)(𝑘+2)(𝑘+3)

(𝑘+3)!
 -

1

(𝑘+3)!
 = 

1

𝑘!
 -

1

(𝑘+3)!
. 

3. lim
𝑛→∞

(
1𝑠+2𝑠+3𝑠+..........+𝑛𝑠

𝑛𝑠+1 ) = lim
𝑛→∞

𝑥𝑛−𝑥𝑛−1

𝑦𝑛−𝑦𝑛−1
 = lim

𝑛→∞

𝑛𝑠

𝑛𝑠+1−(𝑛−1)𝑠+1 

𝑛𝑠+1 =  𝑦𝑛 Если равенство известно, и lim 𝑦𝑛=∞ 

Потому что s+1> 0 

𝑥𝑛= 1𝑠 + 2𝑠+3𝑠+……….+ 𝑛𝑠 из-за того, что: 

lim
𝑛→∞

𝑛𝑠

𝑛𝑠+1−(𝑛𝑠+1−(𝑠+1)𝑛𝑠+........−1)
 =  

lim
𝑛→∞

𝑛𝑠

((𝑆+1)𝑛𝑠−
(𝑠+1)×𝑠×𝑛𝑠−1

2!
+...........+1)

 =  
1

(𝑠+1)−
(𝑠+1)𝑠

2!𝑛
+............+

1

𝑛𝑠

 = 
1

𝑠+1
. 

4. lim
𝑛→∞

[(2 + √3)
𝑛

]=0 Если равно нулю {𝑥} =  𝑥 − [𝑥] 

(2 + √3)
𝑛

=𝑎𝑛 + 𝑏𝑛√3. 

{(2 + √3)
𝑛

} = {(3,7)𝑛} 

(2 − √3)𝑛 =  𝑎𝑛 − 𝑏𝑛√3 = (2 + √3)𝑛 − 2𝑎𝑛 = 𝑏𝑛√3-𝑎𝑛; 

2+√3 = 
1

2−√3
 Равенство известно. {𝑥} = x-[𝑥]  
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{𝑥} = 1-[𝑥] 0< {𝑎1 − 𝑏1 × √3} = 1 a- {(𝑏𝑛√3 − 𝑎𝑛} = 1-{(2 − √3)
𝑛

− 2𝑎𝑛} = 

1-{(2 + √3)
𝑛

− 2𝑎𝑛} = lim
𝑛→∞

{2 + √3}
𝑛.

 

5. lim
𝑛→∞

𝑥𝑛+1 ×𝑥𝑛−𝑥𝑛−1×𝑥𝑛+2

𝑥𝑛+1−
2 𝑥1×𝑥𝑛+2

 =𝛼 + 𝛽 (|𝛼|<|β|) 

lim
𝑛→∞

𝑥𝑛−
2 𝑥𝑛−1×𝑥𝑛+1

𝑥𝑛+1
2 −𝑥𝑛×𝑥𝑛−2

 = 𝛼 × 𝛽  

Если => lim
𝑛→∞

𝑥𝑛

𝑥𝑛+1
 = 𝛼 … ?  

Доказательство: lim
𝑛→∞

𝑥𝑛

𝑥𝑛+1
 = x Пусть будет,  

  
𝑥𝑛+1×𝑥𝑛−𝑥𝑛−1×𝑥𝑛+2

𝑥𝑛+1
2 −𝑥𝑛×𝑥𝑛+2

 = 𝛼 + 𝛽 + 𝛾n lim 𝛾′𝑛=0 

 
𝑥𝑛

2−𝑥𝑛+𝑥𝑛+1

𝑥𝑛+1
2 −𝑥𝑛×𝑥𝑛+2

 = 𝛼 × 𝛽 × 𝛾𝑛
′  lim 𝛾′′𝑛=0 

𝑥𝑛

𝑥𝑛+1
 - 𝛼+ 

(𝑥𝑛+1∙𝑥𝑛−𝑥𝑛−1∙𝑥𝑛+2)∙𝑥𝑛+1−𝑥𝑛 (𝑥𝑛+1
2 −𝑥𝑛∙𝑥𝑛+1)

(𝑥𝑛
2−𝑥𝑛∙𝑥𝑛+2)∙𝑥𝑛+1

=β+𝛾𝑛
′  

𝑥𝑛 

𝑥𝑛+1 
− 𝛼 +

𝑥𝑛+2

𝑥𝑛+1 
(𝛼 ∙ 𝛽 + 𝛾𝑛

′′)=𝛽 + 𝛾𝑛
′  

x - 𝛼 + 
1

𝑥
∙(𝛼 ∙ 𝛽 + 𝛾𝑛

′′) = 𝛽 + 𝛾𝑛
′ . x = 𝛼 

6. ∫ 𝑓(𝑥)𝑑𝑥
𝑥+1

𝑥
 ∫ 𝑓′(𝑥)𝑑𝑥 

𝑥

𝑥0
≤ ∫ 𝑑𝑥

𝑥

𝑥0
 

|𝑓(𝑥) − 𝑓(𝑥0)| < |𝑥 − 𝑥0|  

f(𝑥0) + 𝑥0 − 𝑥 ≤ 𝑓(𝑥) ≤ (𝑓(𝑥0) − 𝑥𝑜) + 𝑥 

f(0) = f(1) = f(2) = f(3) … … … … = f(n). Если 

P(o)=∫ 0) 

P(1)= 1+∫(𝑜) 

P(2)=2+∫(𝑜) 

 …. …. …. …. ….  

P(n)=n+∫(𝑜) 

∃n,m ni m≤ ∫(x) ≤M 

m+x ≤ p(x) ≤ M+x ∀x ∈R 

P(p(x))=p(x)+∫(𝑝(𝑥)) 

2m+x ≤ p(p(x)) ≤ 2M+x 

…. …. …. …. …. …. (n-1)ta 

(n-1)∙m+x ≤ p(p(…..(p(x)….))≤ (n − 1) ∙ M + x 
𝑛(𝑛−1)

2
𝑚 + 𝑛𝑥 ≤ (an2xn) ≤

n(n−1)

2
∙M+nx 

𝑛(𝑛−1)

2𝑛2 m+
𝑥

𝑛
≤ 𝑋n ≤

n(n−1)

2∙n2 ∙M+
𝑥

𝑛2. 

 
 

Использованная литература 

"Science and Education" Scientific Journal / www.openscience.uz December 2024 / Volume 5 Issue 12

ISSN 2181-0842 / Impact Factor 4.182 15



1. Abdukarimov M., Axmedov J. - "Matematik analiz" Ushbu kitobda matematik 

analizning asosiy mavzulari, jumladan limitlar, uzluksizlik, hosilalar va integral 

tushunchalari keng yoritilgan. 

2. Toʻxtaboev M., Omonov N. - "Oliy matematika" Oliy matematikadan nazariy 

va amaliy masalalar to'plamini o'z ichiga oladi. 

3. Xolmirzaev N., Qosimov O. - "Matematika fanidan amaliy qo‘llanma" Limit 

va integral mavzulariga oid amaliy masalalar to‘plami. 

4. Г.М.Фихтенгольц - "Курс дифференциального и интегрального 

исчисления" (3 тома) Matematik analizning klassik asari. Limit va integral 

tushunchalari batafsil yoritilgan. 

5. Paul's Online Math Notes - Calculus I, II, III 

"Science and Education" Scientific Journal / www.openscience.uz December 2024 / Volume 5 Issue 12

ISSN 2181-0842 / Impact Factor 4.182 16


