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Understanding divisibility is a fundamental concept in number theory that
helps us determine whether one number can be evenly divided by another
without leaving a remainder. In this article, we will explore how to prove
the divisibility of the number \( 1079 + 1078 + 10”7 \) by various integers,
using algebraic manipulations, properties of exponents, and divisibility
rules. This comprehensive guide aims to clarify the process with step-by-step
explanations, examples, and useful tips.

Understanding the Number \( 1079 + 1078 + 10"7
\)

Before diving into the divisibility proofs, let’s analyze the structure of
the number:

- \( 10”9 \) represents 1,000,000,000
- \( 10”8 \) represents 100,000,000
- \( 1077 \) represents 10,000,000

Adding these, the number becomes:

\ [
1079 + 1078 + 1077 = 1,000,000,000 + 100,000,000 + 10,000,000 = 1,110,000,000

\1]

Alternatively, working with the algebraic form might be more instructive for
general proofs:

\ [

1079 + 1078 + 1077

\1

Since these are powers of 10, they have specific divisibility properties that
we can leverage.

Key Concepts for Divisibility Proofs

To analyze the divisibility of \( 1079 + 1078 + 10™~7 \), we need to recall



some essential concepts:

Properties of Powers of 10

- Divisibility by 10: Any number ending with 0 is divisible by 10.

- Divisibility by 2: All powers of 10 greater than or equal to \( 1071 \) are
even, hence divisible by 2.

- Divisibility by 5: Since 10 is divisible by 5, all powers of 10 are
divisible by 5.

- Divisibility by 107k: Any number ending with \( k \) zeros is divisible by
\( 107k \).

Divisibility Rules

- Divisible by 2: The last digit is even.

- Divisible by 5: The last digit is 0 or 5.

- Divisible by 3: Sum of digits divisible by 3.

- Divisible by 9: Sum of digits divisible by 9.

- Divisible by 11: Difference between the sum of the digits in odd positions
and even positions is divisible by 11.

While these rules are helpful for specific numbers, in algebraic expressions

involving powers, it's often better to use properties of divisibility of
expressions or factorization.

Expressing \( 1079 + 1078 + 10”77 \) for
Divisibility Analysis

Let’s factor out the common term:

\ [

1077 (1072 + 10 + 1)

\1

This simplifies the expression:
\ [

1077 (100 + 10 + 1) = 1077 \times 111
\1

Thus, the original number is:

\ [

1077 \times 111

\1

This factorization is crucial because it transforms the problem into
analyzing the divisibility of \( 1077 \times 111 \).



Divisibility of the Number by Various Divisors

Now, we examine the divisibility of the number \( 1077 \times 111 \) by
different integers.

Divisibility by 2 and 5

- Since \( 10”7 \) is divisible by both 2 and 5 (because 10 is divisible by
both), the entire number is divisible by:

- 2: because \( 1077 \) 1is even.

- 5: because \( 10”7 \) ends with zeros.

- 10: because \( 1077 \) ends with 7 zeros, making the entire number
divisible by 10.

Summary:

\ [

\boxed{

\text{Number } 1079 + 1078 + 10”7 \text{ is divisible by } 2, 5, 10
}

\1

Divisibility by 3 and 9

- To check divisibility by 3 or 9, analyze the sum of the digits or the
expression.

Since:

\ [
10”7 \times 111

\1]

- \( 111 \) is divisible by 3 because \( 1 + 1 + 1 = 3 \), which is divisible
by 3.

- \( 10”7 \) is not divisible by 3, but since the entire expression is a
product, divisibility depends on whether \( 111 \) is divisible by 3 or 9.

Divisibility by 3:
\ [

111 \div 3 = 37

\1]

which is an integer, so:

\ [
1077 \times 111 \text{ is divisible by 3}

\1]



Divisibility by 9:

- Sum of digits of 111 is 3, which is not divisible by 9.
- Since \( 111 \) is not divisible by 9, the entire product is not divisible
by 9 unless \( 10”7 \) contributes factors of 3, which it does not.

Thus:

\ [

\boxed{

\text{Number is divisible by 3 but not by 9}
}

\1]

Divisibility by 11
- For divisibility by 11, analyze the alternating sum of digits. Since the
number is large and the digit sum approach is impractical, consider algebraic

methods.

Alternatively, consider:

\ [

1077 \times 111

\1]

- \( 1077 \) ends with 7 zeros, so the last 7 digits are zeros.

- \( 111 \) is not divisible by 11 since \( 1 - 1 + 1 =1 \neq 0 \).

Therefore, the product's divisibility by 11 depends on the factors:

- \( 10”7 \) is not divisible by 11.
- \( 111 \) is not divisible by 11.

Hence, the entire number is not divisible by 11.

Divisibility by Other Numbers

Beyond basic divisibility rules, algebraic factorization allows us to analyze
divisibility by other integers.

Divisibility by 37

Note that:



\ [
111 = 3 \times 37

\1]

Therefore:

\ [
10”7 \times 111 = 1077 \times 3 \times 37
\]

Thus, the number is divisible by 37, as well as by 3.

Summary:

\ [

\boxed{

\text{Number is divisible by } 3, 37, \text{ and their product } 111
}

\1

Divisibility by 111

- As shown, \( 111 = 3 \times 37 \)
- The entire number is divisible by 111 if \( 1077 \times 111 \) is divisible
by 111, which it is, because:

\ [
10”7 \times 111 = 111 \times 107
\1]

- Since \( 1077 \) is an integer, the product is divisible by 111.

Summary of Divisibility Results

| Divisor | Divisibility Status | Explanation |

|- R, |- |

| 2 | Yes | \( 10”7 \) is even |

| 3 ] Yes | \( 111 \) divisible by 3 |

| 5| Yes | \( 10”7 \) ends with zeros |

| 10 | Yes | \( 10”7 \) ends with zeros |

| 9 | No | Sum of digits of 111 is 3, not divisible by 9 |
| 11 | No | Neither factor is divisible by 11 |

| 37 | Yes | 111 divisible by 37 |



Practical Applications and Significance

Understanding the divisibility of large numbers like \( 1079 + 1078 + 1077 \)
has real-world applications, especially in cryptography, coding theory, and
digital signal processing. For example:

- Cryptography: Divisibility properties help in designing secure encryption
algorithms.

- Number theory research: Proving divisibility aids in understanding prime
factors and number factorization.

- Computer algorithms: Efficient algorithms for checking divisibility are
critical for large data processing.

Conclusion

In this article, we've demonstrated how to analyze and prove the divisibility
of the number \( 1079 + 1078 + 10”7 \) by various integers. By

Frequently Asked Questions

How can I prove that the number 1079 + 1078 + 10"7
is divisible by 97

To prove divisibility by 9, sum the digits of the number or check if the sum
of its digits is divisible by 9. Alternatively, rewrite the number as
1077(10"2 + 10 + 1) and verify if this expression is divisible by 9. Since 10
= 1 mod 9, both 1077 and the sum (10”2 + 10 + 1) are divisible by 9,
confirming the entire number is divisible by 9.

Is the number 1079 + 1078 + 10”7 divisible by 3?7 How
can I verify?

Yes, the number is divisible by 3. Since 10 =
also = 1 mod 3. Therefore, 1079 + 1078 + 10"7
proving divisibility by 3.

mod 3, each power of 10 is
1+1+1=3=20 mod 3,

=

Can we determine if 1079 + 1078 + 1077 1is divisible
by 2?
Yes, the number is divisible by 2 because 1079, 1078, and 10”7 are all even

numbers ending with 0. Summing or adding them results in an even number, so
the entire sum is divisible by 2.



Is the given sum divisible by 11? How do we check?

To check divisibility by 11, alternate sum and subtract digits. Since the
number is large, rewrite it as 1077(1072 + 10 + 1). Because 10 = 10 mod 11
and 107k = 107k mod 11, verify if the original number satisfies the
divisibility rule. Alternatively, since the sum of the coefficients 1+1+1=3
and 10”7 is not divisible by 11, the overall number is not divisible by 11.

What is the simplest way to prove that 1079 + 1078 +
1077 is divisible by 277

Express the sum as 1077(10"2 + 10 + 1) and evaluate modulo 27. Since 1073 =
19 mod 27, then 1076 = (1073)"2 = 19”2 = 28 = 1 mod 27, and similarly, 1077 =
1076 10 = 1 10 = 10 mod 27. Calculating 1072 + 10 + 1 = 100 + 10 + 1 = 111 =
3 mod 27. Multiplying 10 (from 1077) by 3 gives 30 = 3 mod 27, which is not
divisible by 27. Therefore, the original sum is not divisible by 27.

Additional Resources
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When approaching the problem of proving the divisibility of large numbers,
especially those involving powers of 10, it often seems intimidating at first
glance. However, with systematic application of number theory principles,
particularly divisibility rules, modular arithmetic, and algebraic
factorizations, such problems become manageable and even elegant in their
solutions. The specific expression 1079 + 1078 + 10”7 offers an excellent
opportunity to explore these techniques, providing insight into how large
exponential sums can be broken down to reveal their divisibility properties.
This article aims to guide readers through a detailed, step-by-step process
to prove the divisibility of this sum, highlighting key concepts, methods,
and reasoning along the way.

Understanding the Problem

Before diving into the proofs, it’s essential to understand the structure of
the number we are dealing with:

Expression:
\[ 1079 + 1078 + 10"7 \]

This is a sum of three exponential terms, each involving powers of 10. To
analyze its divisibility, we need to consider the properties of powers of 10
and how they interact when summed.



Breaking Down the Expression

Let's write the expression explicitly:
\[ 1079 + 1078 + 10"7 \]

Notice that each term is a power of 10, and these powers are decreasing
sequentially. Our goal is to determine for which integers \( n \) the sum is
divisible, i.e., when:

\[ n \mid (1079 + 1078 + 1077) \]

Factorization of the Expression

One effective way to analyze divisibility of sums involving similar terms is
to factor the sum, if possible. Let's see if the sum can be expressed as a
product of factors:

\ [
1079 + 1078 + 1077 = 1077 (1072 + 10 + 1)

\1]

Because:

\ [

1079 1077 \times 1072 \\
1078 = 1077 \times 1071 \\
1077 = 1077 \times 1070

\]

Adding these:

\ [
1077 (1072 + 10 + 1) = 1077 (100 + 10 + 1) = 1077 \times 111

\1]

Therefore,

\ [
1079 + 1078 + 1077 = 10”77 \times 111

\1]

This factorization simplifies our problem significantly. To analyze



divisibility, we need to consider the divisors of \( 1077 \) and 111, and how
their factors relate to potential divisors.

Prime Factorization of the Factors

To understand the divisibility properties, let's prime factorize each
component:

Prime factorization of \(10"7\):

\ [
10”7 = (2 \times 5)°7 = 2~7 \times 577
\1]

Prime factorization of 111:

\ [
111 = 3 \times 37

\1]

Therefore,

\ [
1009 + 1078 + 1077 = 277 \times 577 \times 3 \times 37

\1]

This comprehensive factorization allows us to analyze divisibility by various
integers based on whether they divide into this product.

Divisibility Analysis

Now that the expression is expressed as:

\ [
1079 + 1078 + 1077 = 2°7 \times 577 \times 3 \times 37

\1]

we can analyze divisibility by different integers, focusing on prime factors
and their powers.



Divisibility by 2 and 5

Since the expression contains \( 277 \) and \( 5°7 \), it is divisible by any
power of 2 up to \( 27 \), and similarly for 5.

- Divisible by 2: Yes, because the entire product includes \( 277 \).
- Divisible by 5: Yes, because the product includes \( 577 \).

Implication:
Any number that divides \( 2”7 \times 5°7 \) (i.e., any divisor composed

solely of 2's and 5's with exponents less than or equal to 7) will divide the
sum.

Divisibility by 3 and 37

- Divisible by 3: Yes, because 3 is a factor.
- Divisible by 37: Yes, because 37 is a factor.

Implication:
Any multiple of 3 or 37 divides the original sum.

Testing Divisibility by Specific Numbers

Let's examine some specific divisors, particularly those that are products of
the prime factors identified, to see if the sum is divisible by them.

Divisibility by 6 (2 \times 3)

Since the sum is divisible by 2 and 3, it is divisible by 6.

Conclusion:
The sum is divisible by 6.



Divisibility by 15 (3 \times 5)

Because the sum contains factors of 3 and 5, it is divisible by 15.

Conclusion:
The sum is divisible by 15.

Divisibility by 111 (3 \times 37)

As both 3 and 37 divide the sum, it is divisible by 111.

Conclusion:
The sum is divisible by 111.

Divisibility by 100 (2”72 \times 5°2)

Since \( 272 \) and \( 572 \) divide the sum (as the total includes \( 277 \)
and \( 577 \)), it is divisible by 100.

Conclusion:
The sum is divisible by 100.

General Divisibility Conditions

From the prime factorization, we can determine all possible divisors of the
sum based on the exponents of prime factors:

\ [
\text{Divisors } D = 27~{a} \times 37{b} \times 57°{c} \times 37~{d}
\1]

where

- \( 0 \leq a \leq 7 \)
- \( 0 \leqg b \leg 1 \)
- \( 0 \leq c \leq 7 \)
- \( 0 \leq d \leq 1 \)



Any such divisor divides the original sum, as the prime factors are contained
within the total factorization.

Implications for Divisibility Testing

Given the factorization, to verify whether a specific number divides the sum:

1. Prime factorization: Factor the number into primes.

2. Compare exponents: Ensure the number's prime exponents do not exceed those
in the total factorization.

3. Divisibility conclusion: If all prime exponents are within bounds, the
number divides the sum.

This approach simplifies the process of verifying divisibility for large
numbers, reducing it to prime factorization and comparison.

Applications and Significance

Understanding the divisibility of such exponential sums has practical
applications in various fields:

- Cryptography: Prime factorization is foundational in encryption algorithms.
- Number theory: Provides insight into properties of large numbers and their
factors.

- Computational mathematics: Assists in designing algorithms for divisibility
testing.

- Mathematical proofs: Serves as a basis for demonstrating divisibility
properties of more complex expressions.

Advantages of the Factorization Approach

- Clarity: Breaking down complex sums into prime factors simplifies analysis.
- Generality: The method applies to a wide range of similar problems.

- Efficiency: Reduces large exponential sums to manageable algebraic forms.

- Insight: Reveals underlying structure and relationships among factors.



Limitations and Considerations

While the factorization approach is powerful, some challenges include:

- Prime factorization of large numbers: Can be computationally intensive for
very large numbers.

- Non-prime divisors: For composite numbers not directly factored into the
prime components, additional steps are needed.

- Special cases: Certain divisibility properties may require modular
arithmetic or other techniques beyond prime factorization.

Conclusion

The problem of proving the divisibility of the sum \( 1079 + 1078 + 1077 \)
becomes straightforward once it is recognized that the sum factors neatly
into \( 10”7 \times 111 \). The prime factorizations provide a clear picture
of the divisibility landscape, revealing that the sum is divisible by many
numbers constructed from the prime factors \( 2, 3, 5, \) and \( 37 \). This
detailed analysis not only

Help Help Help Help Help Help Help Help Help Prove The
Divisibility Of The Following Numbers 109 108 10 7

Help Help Help Help Help Help Help Help Help Prove The Divisibility Of The Following Numbers 10
9108107

Related Articles

e .For Several Weeks, A Wealthy, Unemployed Widow And A Car Dealer Negotiated
Unsuccessfully Over The Purchase

o Profitability Index Given The Discount Rate And The Future Cash Flow Of Each Project Listed
In The Following

e A 68 Kg Hiker Walks At 5. 0 Km/h Up A 9 % Slope. The Indicated Incline Is The Ratio Of The

Vertical Distance

Back to Home


https://sip.evo9x.com/ma43/help-help-help-help-help-help-help-help-help-prove-the-divisibility-of-the-following-numbers-10-9-10-8-10-7.pdf
https://sip.evo9x.com/ma43/help-help-help-help-help-help-help-help-help-prove-the-divisibility-of-the-following-numbers-10-9-10-8-10-7.pdf
https://sip.evo9x.com/ma43/for-several-weeks-a-wealthy-unemployed-widow-and-a-car-dealer-negotiated-unsuccessfully-over-the-purchase.pdf
https://sip.evo9x.com/ma43/for-several-weeks-a-wealthy-unemployed-widow-and-a-car-dealer-negotiated-unsuccessfully-over-the-purchase.pdf
https://sip.evo9x.com/ma43/profitability-index-given-the-discount-rate-and-the-future-cash-flow-of-each-project-listed-in-the-following.pdf
https://sip.evo9x.com/ma43/profitability-index-given-the-discount-rate-and-the-future-cash-flow-of-each-project-listed-in-the-following.pdf
https://sip.evo9x.com/ma43/a-68-kg-hiker-walks-at-5-0-km-h-up-a-9-slope-the-indicated-incline-is-the-ratio-of-the-vertical-distance.pdf
https://sip.evo9x.com/ma43/a-68-kg-hiker-walks-at-5-0-km-h-up-a-9-slope-the-indicated-incline-is-the-ratio-of-the-vertical-distance.pdf
https://sip.evo9x.com

