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Abstract: In this paper I will present a set of problems with dividing a natural number from a 

given format to another given natural number, for which we want to find out and the rest of 

the quotient and the remainder is relatively similar, differing by computational devices in the 

case of division into numbers of different forms. 

 

Application 1. Find out how the remainder of the division of the number ퟏퟎퟑ풌,풌 ∈ ℕ∗ to 

the numberퟑ	ퟎퟎퟑ	ퟎퟎퟑ…ퟎퟎퟑ
ퟑ풌 ퟐ 풅풊품풊풕풔

. 

Solution. We have:  9999999 … 9 : 111 = 9009009 … 009 ⇒ 

9999999 … 9 = 111 ⋅ 9009009 … 009 ⇒ 10 − 1 = 111 ⋅ 9009009 … 009 

⇒ 10 = 111 ⋅ 9009009 … 009 + 1 ⇒ 10 = 111 ⋅ 3 ⋅ 3003003 … 003 + 1

= 333 ⋅ 3003003 … 003 + 1 

So, we have 3003003 … 003 < 10 , hence the extend of the division is 333 and the rest of 

the division is 1. 

 

Application 2. Find out the remainder of the division of the number ퟏퟎퟑ풌,풌 ∈ ℕ∗ to the 

numberퟖ	ퟎퟎퟖ	ퟎퟎퟖ…ퟎퟎퟖ
ퟑ풌 ퟐ 풅풊품풊풕풔

. 

Solution. We can write:  

10 − 1 = 111 ⋅ 9009009 … 009 ⇒ 10 = 111 ⋅ 9009009 … 009 + 1 

10 = 999 ⋅ 1001001 … 001 + 1 = (124 ⋅ 8 + 7) ⋅ 1001001 … 001 + 1 
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10 = 124 ⋅ 8 ⋅ 1001001 … 001 + 7 ⋅ 1001001 … 001 + 1 

10 = 124 ⋅ 8008008 … 008 + 7007007 … 008 

How 8008008 … 008 > 7007007 … 008, hence the extend of the division is 124 and the 

rest of the division is 7007007 … 008. 

 

Application 3. Find out the remainder of the division of the number ퟏퟎퟑ풌,풌 ∈ ℕ∗ to the 

numberퟏퟗ	ퟎퟏퟗ	ퟎퟏퟗ…ퟎퟏퟗ
ퟑ풌 ퟏ 풅풊품풊풕풔

. 

Solution. We can write:  

10 = 999 ⋅ 1001 … 001 + 1 = (52 ⋅ 19 + 11) ⋅ 1001001 … 001 + 1 

10 = 52 ⋅ 19 ⋅ 1001001 … 001 + 11 ⋅ 1001 … 001 

But 19019019 … 019 = 19 ⋅ 1001001 … 001 and 11011011 … 011 = 11 ⋅ 1001001 … 001, 

then we get: 

10 = 52 ⋅ 19019019 … 019 + 11011011 … 011 + 1 = 

= 52 ⋅ 19019019 … 019 + 11011011 … 012. 

 

Application 4. Find out the remainder of the division of the number ퟏퟎퟒ풌,풌 ∈ ℕ∗ to the 

numberퟐퟎퟐퟐ	ퟐퟎퟐퟐ… ퟐퟎퟐퟐ
ퟒ풌 풅풊품풊풕풔

. 

Solution. We can write: 

9999 … 99 = 9999 ⋅ 10001 … 0001 

10 = 9999 ⋅ 10001 … 0001 + 1 = (4 ⋅ 2022 + 1911) ⋅ 10001 … 0001 + 1 

10 = 4 ⋅ 2022 ⋅ 10001 … 0001 + 1911 ⋅ 10001 … 0001 + 1 
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But 2022	2022 … 2022 = 2022 ⋅ 10001 … 0001 and 19111911 … 1911 = 

= 1911 ⋅ 10001 … 0001, then: 

10 = 4 ⋅ 2022	2022 … 2022 + 19111911 … 1911 + 1 

10 = 4 ⋅ 2022	2022 … 2022 + 19111911 … 1912 

But 19111911 … 1912 < 2022	2022 … 2022, hence the extend of the division is 

2022	2022 … 2022 and the rest of the division is 19111911 … 1912. 

 

Application 5. Find out the remainder of the division of the number ퟏퟎퟑ풌,풌 ∈ ℕ∗ to the 

number 37. 

Solution. We have 37 ⋅ 3 = 111 and 9999999 … 9 : 111 = 9009009 … 009 ⇒ 

9999999 … 9 = 37 ⋅ 3 ⋅ 9009009 … 009 

10 − 1 = 37 ⋅ 3 ⋅ 9009009 … 009 ⇒ 10 = 37 ⋅ 27027027 … 027 + 1 

We have: 27027027 … 027 < 10 , hence the extend of the division is 27027027 … 027 

and the rest is 1. 

 

Application 6. Find out the remainder of the division of the number 

ퟏퟐퟑퟑퟑ…ퟑퟑퟑퟐퟎ
ퟑ풌 ퟐ 풅풊품풊풕풔

,풌 ∈ ℕ∗ to the number ퟏퟎퟎퟏ…ퟎퟎퟏ	ퟎퟎퟏ
ퟑ풌 ퟐ 풅풊품풊풕풔

. 

Solution. We have: 12333 … 33320 = 12333 … 33321− 1 = 3 ⋅ 37 ⋅ 111 … 1111 − 1 = 

= 111 ⋅ 111 ⋅ 1001 … 001001− 1 = 12321 ⋅ 1001 … 001001 − 1 = 

= 12320 ⋅ 1001 … 001001 + 1001 … 001001 − 1 = 
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= 12320 ⋅ 1001 … 001001 + 1001 … 001000 

So, the extend of the division is 12320 and the rest is 1001 … 001001. 

Application 7. Find out the remainder of the division of the number 

ퟑퟔퟗퟗ…ퟗퟗퟗ	ퟗퟔퟑ
ퟑ풌 ퟐ 풅풊품풊풕풔

,풌 ∈ ℕ∗ to the number ퟑퟎퟎퟑ…ퟎퟎퟑ	ퟎퟎퟑ
ퟑ풌 ퟐ 풅풊품풊풕풔

. 

Solution. We have:  

3699 … 999	963 : 9: 37: 37 = 4111 … 111107 : 37: 37 = 111 … 1111 : 37 

3699 … 999	963 : 9: 37: 37 = 111 … 1111 : 37 = 111 ⋅ 1001 … 001001 : 37 

3699 … 999	963 : 9: 37: 37 = 3 ⋅ 1001 … 001001 = 3003 … 003003 

So, 3699 … 999	963 = 3 ⋅ 37 ⋅ 37 ⋅ 3003 … 003003 = 4107 ⋅ 3003 … 003003, hence the 

extend of the division is 4107 and the rest is 0.  

Or, 3699 … 999	963 + 37 = 370000 … 000 = 37 ⋅ 10 , hence we get: 

3699 … 999	963 + 37 = 37 999999 … 999 + 1  

3699 … 999	963 = 37 ⋅ 999999 … 999 

3699 … 999	963 = 37 ⋅ 9 ⋅ 111111 … 111 

3699 … 999	963 = 37 ⋅ 9 ⋅ 111 ⋅ 1001 … 001 

3699 … 999	963 = 37 ⋅ 3 ⋅ 27 ⋅ 3 ⋅ 1001 … 001 

3699 … 999	963 = 37 ⋅ 3 ⋅ 37 ⋅ 3003 … 003 ,hence the extend of the division is 4107 and 

the rest is 0.  

Application 8. Find out the remainder of the division of the number 

ퟐퟕ	ퟗퟗퟗ…ퟗퟗퟗ	ퟗퟕퟒ
ퟑ풌 ퟐ 풅풊품풊풕풔

,풌 ∈ ℕ∗ to the number ퟑퟕ	ퟎퟑퟕ… ퟎퟑퟕ
ퟑ풌 ퟏ 풅풊품풊풕풔

. 
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Solution. We have: 27	999 … 999	972 + 28 = 28	000 … 000	000 = 28 ⋅ 10  

27	999 … 999	972 + 28 = 28 999999 … 999 + 1  

27	999 … 999	972 = 28 ⋅ 999999 … 999 = 28 ⋅ 27 ⋅ 37 ⋅ 1001 … 001 = 

= 756 ⋅ 37	037 … 037, hence the extend of the division is 756 and the rest is 2. 

 

Application 9. Find out the remainder of the division of the number ퟏퟎퟑ풌,풌 ∈ ℕ∗ to the 

numberퟏퟖ	ퟎퟏퟖ	ퟎퟏퟖ…ퟎퟏퟖ
ퟑ풌 ퟏ 풅풊품풊풕풔

. 

Solution. We have: 10 = 999 ⋅ 1	001 … 001 + 1 = (54 ⋅ 18 + 27) 1	001 … 001 + 1 

10 = 54 ⋅ 18 ⋅ 1	001 … 001 + 27 ⋅ 1	001 … 001 

But 18	018	018 … 018 = 18 ⋅ 1	001 … 001 and 27027027 … 027 = 27 ⋅ 1	001 … 001. So, 

10 = 54 ⋅ 18	018	018 … 018 + 27027027 … 027 + 1 

10 = 54 ⋅ 18	018	018 … 018 + 18	018	018 … 018 + 9	009	009 … 009 + 1 

10 = 55 ⋅ 18	018	018 … 018 + 9	009	009 … 010. 

 

Application 10. Find out the remainder of the division of the number ퟏퟎ풏풌,풌 ∈ ℕ∗ to the 

numberퟐ ퟎ…ퟎ
풏 ퟏ	풅 품 풕풔

ퟐ ퟎ…ퟎ
풏 ퟏ 풅 품 풕풔

ퟐ ퟎ…ퟎ
풏 ퟏ 풅 품 풕풔

ퟐ

(풌 ퟏ)풏 ퟏ 풄풊풇풓풆

. 

Solution. Let be 9999 … 999 : 111 … 11 = 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( ) 	 	 …
	

( )
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10 − 1 = 111 … 11 ⋅ 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( )

 

10 = 111 … 11 ⋅ 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( )

+ 1 

10 = 111 … 11 ⋅ 9 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 999 … 99 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 2 ⋅ 499 … 99 + 1 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 2 ⋅ 499 … 99 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 499 … 99 ⋅ 2 0 … 0
	

2 0 … 0
	

2 0 … 0
	

2

( )

+ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

2

( )

 

1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

2

( )

< 2 0 … 0
	

2 0 … 0
	

2 0 … 0
	

2

( )

 

So, the extend of the division is 499 … 99 and the rest is 2 0 … 0
	

2 0 … 0
	

2 0 … 0
	

2

( )

. 

Application 11. Find out the remainder of the division of the number ퟏퟎ풏풌,풌 ∈ ℕ∗ to the 

numberퟒ ퟎ…ퟎ
풏 ퟏ	풅 품 풕풔

ퟒ ퟎ…ퟎ
풏 ퟏ 풅 품 풕풔

ퟒ ퟎ…ퟎ
풏 ퟏ 풅 품 풕풔

ퟒ

(풌 ퟏ)풏 ퟏ 풄풊풇풓풆

. 

Solution. Let be 9999 … 999 : 111 … 11 = 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( ) 	 	 …
	

( )

 

10 − 1 = 111 … 11 ⋅ 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( )
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10 = 111 … 11 ⋅ 9 0 … 0
	

9 0 … 0
	

9 0 … 0
	

9

( )

+ 1 

10 = 111 … 11 ⋅ 9 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 999 … 99 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 4 ⋅ 2499 … 99 + 3 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 4 ⋅ 2499 … 99 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 

+3 ⋅ 1 0 … 0
	

1 0 … 0
	

1 0 … 0
	

1

( )

+ 1 

10 = 2499 … 99 ⋅ 4 0 … 0
	

4 0 … 0
	

4 0 … 0
	

4

( )

+ 

+3 0 … 0
	

3 0 … 0
	

3 0 … 0
	

4

( )

 

But 3 0 … 0
	

3 0 … 0
	

3 0 … 0
	

4

( )

< 4 0 … 0
	

4 0 … 0
	

4 0 … 0
	

4

( )

, hence the 

extend of the division is 2499 … 99 and the rest is 3 0 … 0
	

3 0 … 0
	

3 0 … 0
	

4

( )

. 

Proposed problems: 

1. Find out the remainder of the division of the number 10  to the number 

7	007	007 … 007. 

2. Find out the remainder of the division of the number10  to the number 

2022	2022 … 2022. 
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3. Find out the remainder of the division of the number10 ,푘 ∈ ℕ∗ to the number 

14	014	014 … 014. 

4. Find out the remainder of the division of the number10 ,푘 ∈ ℕ∗ to the number 

20	020	020 … 020. 

5. Find out the remainder of the division of the number10 ,푘 ∈ ℕ∗ to the number 

2021	2021 … 2021. 
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