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Introduction

Creating three-digit numbers from a limited set of digits is a common problem in combinatorics and
number theory. When the digits are restricted to 1, 4, and 7, and each digit must be used only once in
each number, the task becomes an intriguing exercise in permutation. This problem not only
enhances understanding of permutations but also provides insights into the structure of numbers
formed from a small set of digits. In this article, we explore the complete set of three-digit numbers
that can be constructed from 1, 4, and 7, utilizing each digit exactly once per number.

---

Understanding the Constraints

Digits Available
- The digits that can be used are 1, 4, and 7.
- Each digit can only be used once in each number.

Number Length
- The numbers are strictly three-digit numbers.
- Leading zeros are not a concern here since the digits available are non-zero.

Implication of the Constraints
- The problem reduces to finding all permutations of the set {1, 4, 7} taken three at a time.
- Since all digits are distinct, the total number of unique three-digit numbers is the permutation of 3
items taken 3 at a time, i.e., 3! = 6.

---



Methodology to List All Possible Numbers

Permutations and Their Calculation
- Permutation is an arrangement of all or part of a set of objects, with regard to the order.
- Given three distinct digits, the total permutations are calculated as 3! = 6.

Step-by-step Approach
- List all possible arrangements where each digit appears exactly once.
- Use systematic methods such as listing or algorithmic generation to ensure no combinations are
missed.

Examples of Permutation Generation
- Fix one digit in the hundreds place and permute the remaining two digits in the tens and units place.
- Repeat this process for all choices of the hundreds digit.

---

Listing All 3-digit Numbers

Number 1: Starting with 1
- Remaining digits: 4 and 7
- Possible arrangements:
1. 1 4 7 → 147
2. 1 7 4 → 174

Number 2: Starting with 4
- Remaining digits: 1 and 7
- Possible arrangements:
1. 4 1 7 → 417
2. 4 7 1 → 471

Number 3: Starting with 7
- Remaining digits: 1 and 4
- Possible arrangements:
1. 7 1 4 → 714
2. 7 4 1 → 741



Complete List of Numbers

147

174

417

471

714

741

---

Analysis of the List

Number of Possible Combinations
- Total numbers listed: 6
- Corresponds precisely to the factorial calculation of 3! = 6 permutations.

Patterns and Observations
- Each digit appears exactly twice in the hundreds place across the list (once as 1, once as 4, once as
7).
- The tens and units digits form all possible arrangements of the remaining two digits after fixing the
hundreds digit.

Significance of the Permutation Approach
- Demonstrates the power of combinatorics in generating all possible arrangements.
- Ensures completeness and avoids duplication.

---

Extensions and Variations



Using Repetition of Digits
- If repetition were allowed, the total number of 3-digit numbers would be 3^3 = 27.
- However, the current problem restricts to each digit once.

Including Zero as a Digit
- If zero were included, the problem would become more complex, especially regarding leading zeros.

Applying to Larger Sets or Different Lengths
- The same principles can be extended to larger digit sets or different number lengths.
- For example, forming 4-digit numbers from a set of 1, 4, 7, and 9, with or without repetition.

---

Practical Applications of Such Permutations

Number Generation in Coding and Cryptography
- Permutations of digits are fundamental in creating unique identifiers and cryptographic keys.

Combinatorial Problem Solving in Mathematics
- Helps in understanding combinatorial enumeration and probability.

Educational Tools
- Demonstrates core concepts in permutations, arrangements, and counting techniques.

---

Conclusion

To summarize, the task of listing all three-digit numbers formed from the digits 1, 4, and 7 with each
digit used exactly once results in six unique numbers: 147, 174, 417, 471, 714, and 741. This process
exemplifies the fundamental principles of permutations in combinatorics. Understanding how to
systematically generate and list such arrangements is a valuable skill that extends beyond simple
number formation to various fields including mathematics, computer science, and cryptography.
Whether for academic exercises or practical applications, mastering the enumeration of permutations
provides a strong foundation for tackling more complex combinatorial problems.



Frequently Asked Questions

How many 3-digit numbers can be formed using the digits 1,
4, and 7 without repetition?
Since each digit must be used once and only three digits are available, the total number of 3-digit
numbers is 3! = 6.

What are all the 3-digit numbers that can be made from 1, 4,
and 7 without repeating digits?
The numbers are 147, 174, 417, 471, 714, and 741.

Are all the 3-digit numbers formed from 1, 4, and 7 divisible
by 3?
No, not all are divisible by 3. For example, 147 and 714 are divisible by 3, but 174, 417, 471, and 741
are not.

Can any of these numbers be prime?
Yes, among these numbers, 149 and 479 are prime if they were formed, but since only 1, 4, and 7 are
used, the prime numbers are 147, 174, 417, 471, 714, and 741. None of these are prime. So, none of
these specific combinations are prime numbers.

What is the smallest 3-digit number that can be made from 1,
4, and 7?
The smallest number is 147.

What is the largest 3-digit number that can be formed from 1,
4, and 7?
The largest number is 741.

Are all these numbers even or odd?
All these numbers are odd because each ends with an odd digit (1, 4, or 7). Since 4 is even, but the
last digit determines parity, only numbers ending with 1 or 7 are odd, but the last digit here is 7 or 4,
so 147, 417, and 714 are odd or even? Let's check: 147 ends with 7 (odd), 174 ends with 4 (even),
etc. So, the numbers ending with 1 or 7 are odd, and those ending with 4 are even. Therefore, 147,
417, 471, 741 are odd; 174, 714 are even.

Can these numbers be used to create all possible 3-digit



combinations from digits 1, 4, and 7?
Yes, all permutations of the digits 1, 4, and 7 without repetition produce these 6 unique 3-digit
numbers.
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Creating all possible three-digit numbers from a limited set of digits is a classic problem in
combinatorics and number theory, often used to sharpen skills in permutation, pattern recognition,
and logical reasoning. When the digits involved are specifically 1, 4, and 7, the task becomes both
manageable and insightful, revealing the number of unique arrangements and the properties of the
resulting numbers. In this article, we will explore the concept of using each digit once, systematically
list all possible three-digit numbers, analyze their features, and discuss the educational value of such
exercises.

---

Understanding the Problem: Using Each Digit Once

Before delving into the actual listing, it’s vital to understand what the problem entails:

- Digits involved: 1, 4, and 7
- Constraints: Each digit can be used only once in each number
- Number length: 3 digits (forming three-digit numbers)
- Goal: List all possible three-digit numbers that meet the above conditions

This problem is a straightforward example of permutation without repetition, a common permutation
problem in mathematics. Because there are only three digits, the total number of arrangements can
be calculated mathematically as 3! (factorial), which equals 6 permutations.

---

Mathematical Approach to Listing All Possible Numbers

Calculating the Total Number of Permutations

Given three distinct digits, the total arrangements are calculated as:

- Total permutations = 3! = 3 × 2 × 1 = 6

This indicates there are six unique three-digit numbers that can be formed where each digit is used



exactly once.

Applying Permutation Rules

To generate these numbers systematically, consider the following steps:

1. Fix one digit in the hundreds place.
2. Permute the remaining two digits in the tens and units places.
3. Repeat for each choice of the hundreds digit.

Using this approach, the permutations are:

- Hundreds digit options: 1, 4, 7
- For each hundreds digit, permute the remaining two digits.

---

Listing All Possible Numbers

Now, let's explicitly list all the six permutations:

Starting with 1 as the hundreds digit:
- 1 4 7 → 147
- 1 7 4 → 174

Starting with 4 as the hundreds digit:
- 4 1 7 → 417
- 4 7 1 → 471

Starting with 7 as the hundreds digit:
- 7 1 4 → 714
- 7 4 1 → 741

Complete list of all 3-digit numbers:

1. 147
2. 174
3. 417
4. 471
5. 714
6. 741



These six numbers exhaust all possible arrangements of 1, 4, and 7, each used exactly once.

---

Features and Analysis of the Listed Numbers

Understanding these generated numbers involves analyzing their properties, such as their digit sum,
magnitude, and position patterns.

Digit Sum and Divisibility
- For all listed numbers, the sum of digits is 1+4+7=12, which is divisible by 3.
- Since the sum of digits is divisible by 3, all these numbers are divisible by 3.
- This is a notable property: with these specific digits, every permutation results in a number divisible
by 3.

Range and Magnitude
- The smallest number: 147
- The largest number: 741
- The numbers span a range from just over 100 to nearly 800, illustrating symmetry in arrangements.

Pattern Recognition
- The numbers starting with 1 or 4 tend to be in the lower third of the range.
- Those starting with 7 are in the higher third, reflecting how the hundreds digit influences overall
size.

---

Educational Significance of the Exercise

This exercise is not only about listing numbers but also serves as a valuable educational tool.

Promotes Understanding of Permutations
- Reinforces the concept of permutations without repetition.
- Illustrates how factorial calculations relate to real-world problems.

Enhances Pattern Recognition Skills
- Recognizing properties like divisibility and order.



- Identifying symmetry and distribution in permutations.

Builds Logical and Analytical Thinking
- Systematic approach to listing and verifying all options.
- Encourages critical thinking about constraints and possibilities.

---

Extensions and Variations

While this exercise is straightforward with three digits, it can be extended or varied for deeper
learning:

Using More or Different Digits
- Incorporate additional digits (e.g., 1, 4, 7, 9) and explore permutations.
- Explore permutations with repeated digits, such as 1, 1, and 4.

Exploring Other Number Lengths
- Generate 2-digit or 4-digit numbers from given digits.
- Analyze how the number of permutations changes with length.

Applying Constraints
- List only numbers divisible by certain numbers (e.g., 2, 5, 9).
- Limit to numbers within a certain range.

---

Conclusion

Using each digit once to list all possible three-digit numbers formed from 1, 4, and 7 is a fundamental
combinatorial problem that offers rich educational insights. The six permutations—147, 174, 417, 471,
714, and 741—demonstrate the principles of permutation without repetition, showcase interesting
properties like divisibility, and serve as a stepping stone for more complex exercises. Such problems
foster logical reasoning, pattern recognition, and mathematical understanding, making them
invaluable tools in both classroom and self-study contexts. Whether used for quick practice or as a
basis for exploring broader permutation concepts, this exercise exemplifies how simple sets of digits
can reveal the beauty and structure inherent in mathematics.
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