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Understanding permutations with repetition is a fundamental concept in combinatorics
that helps us determine the number of possible arrangements or selections when certain
elements can be repeated multiple times. In the context of a lacrosse team consisting of 12
players, this concept becomes particularly relevant when considering various scenarios
such as selecting lineups, forming groups, or arranging players in specific orders. The
HW-22.2 problem set focuses on exploring these scenarios, providing insight into how
repetitions influence the total number of possibilities. This article aims to explain the
underlying principles, work through different scenarios, and help you grasp the
mathematical reasoning behind permutations with repetition in a sports team context.

Understanding Permutations With Repetition

Permutations with repetition refer to arrangements where elements can be chosen
multiple times, and the order of selection matters. Unlike simple permutations where each
element is unique and used only once, permutations with repetition allow repeated use of
the same element in different positions. The general formula for permutations with
repetition is:

\[ \text{Number of arrangements} = n"r\]

where:
-\(n\) = number of distinct elements to choose from
-\(r\) = number of positions to fill

In the case of a lacrosse team with 12 players, if we are selecting players with the
possibility of repeating players (for example, when assigning roles or positions where a
player can be assigned multiple times), this formula becomes directly applicable.

Scenario 1: Selecting a Team of 12 Players With
Repetition

Suppose we want to determine how many different ways we can select a team of 12
players when each selection can be any of the players from the original team, and players
can be chosen multiple times. This could be relevant if players are assigned to multiple
roles or positions that allow repetition.



Applying the Permutation With Repetition Formula
- Total players to choose from: \(n = 12)

- Number of selections (positions): \(r = 12)

Using the formula:
\[127~{12}\]

This calculation gives the total number of possible arrangements where each of the 12
positions can be filled by any of the 12 players, with repetitions allowed.

Result and Interpretation

- Total possibilities: \( 127 {12} \approx 8,916,100,448,256 )
- This immense number demonstrates the vast number of combinations when repetitions
are permitted, emphasizing the flexibility in assigning players to positions multiple times.

Scenario 2: Forming a Sub-Group of 3 Players
From the Team With Repetition

Imagine selecting a subgroup of 3 players from the 12-player team, where players can be
chosen repeatedly. This scenario is common when creating specialized training groups or
choosing roles that can be filled by the same player multiple times.

Calculating the Number of Possibilities
- Number of players to select from: \(n = 12)
- Number of selections: \(r = 3\)

Applying the same formula:
\[ 127{3} = 1728\]

This means there are 1,728 different ways to select 3-player groups when repetitions are
allowed.

Implication of Repetition in Group Formation

Repetition here allows the same player to be chosen multiple times, which might be
relevant in hypothetical or practice scenarios but less so in official team formations where
players are unique.

Scenario 3: Arranging Players in a Specific Order



With Repetition

Suppose we want to organize a sequence of 5 players in a specific order, where players
can be repeated. This could apply to designing training drills, sequences, or rotations.

Number of Possible Arrangements
- Number of players to choose from: \(n = 12)

- Number of positions: \(r = 5)

Again, applying:
\[ 12~ {5} = 248,832 \]

This signifies that there are nearly a quarter of a million different arrangements for a
sequence of 5 players with repetitions allowed.

Scenario 4: Assigning Roles to the Same Player
Multiple Times

In certain training exercises, a single player might perform multiple roles or actions
repeatedly. For example, assigning a player to different positions across multiple drills.

Calculating Possibilities for Multiple Role Assignments

- Suppose there are 4 roles to assign, and each can be filled by any of the 12 players, with
repetitions allowed.

Total possibilities:
\[ 12~{4} = 20,736 \]

This indicates the number of ways to assign roles to players when any player can take on
multiple roles across different iterations.

Additional Considerations in Permutations With
Repetition

While the above scenarios focus on simple calculations, real-world applications may also
involve constraints such as:

- Unique selections (no repetitions): Use combinations instead of permutations with
repetition.

- Limited repetitions: Certain elements can be repeated only a specific number of times.
- Ordered arrangements with restrictions: Some positions may require unique players,
reducing the total possibilities.

Understanding these variations is crucial for applying the correct mathematical model in



practical scenarios.

Summary and Key Takeaways

- Permutations with repetition are calculated using the formula \( n” {r} \), where \( n) is
the number of options, and \( r\) is the number of choices.

- In the context of a 12-player lacrosse team, allowing repetitions significantly increases
the number of possible arrangements.

- Different scenarios, such as forming groups, arranging sequences, or assigning roles, can
be modeled effectively using this concept.

- Always consider whether repetitions are permissible or whether selections must be
unique to choose the appropriate combinatorial approach.

Conclusion

Exploring permutations with repetition in the context of a lacrosse team highlights the
vast scope of possible arrangements and selections when repetitions are permitted.
Whether designing training routines, selecting team lineups, or creating sequences,
understanding the underlying mathematics allows coaches, players, and analysts to
appreciate the combinatorial complexity involved in team management and strategic
planning. Mastering these concepts empowers sports professionals to make data-driven
decisions and optimize team configurations effectively.

Remember: The principles of permutations with repetition extend beyond sports and are
foundational in fields ranging from computer science to probability theory. Recognizing
when and how to apply these principles is essential for tackling diverse combinatorial
problems.

Frequently Asked Questions

How many different teams of 12 lacrosse players can be
formed if players can be selected repeatedly from a pool
of 20 players?

Using permutations with repetition, the total possibilities are 20”12, which equals
409,600,000,000.

In a scenario where 12 lacrosse players are to be
arranged in a line, and players can be repeated, how
many arrangements are possible if there are 15
different players available?

The number of arrangements is 15712, totaling 15 raised to the power of 12.



What is the total number of possible 12-player lacrosse
teams if each position can be filled by any of 25 players,
with players allowed to be selected more than once?

The total possibilities are 2512, since each of the 12 positions can be filled independently
with any of the 25 players.

How many different 12-player lacrosse lineups can be
created if players can be chosen repeatedly from a set of
18 players?

The number of lineups is 18712, accounting for all possible repetitions.

In the context of permutations with repetition for a
team of 12 lacrosse players selected from 22 options,
what is the total number of possible teams?

The total possibilities are 22712, representing all arrangements with repetition allowed.

Additional Resources
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Understanding the mathematics behind permutations with repetition is crucial in various
fields, from sports team arrangements to complex problem-solving scenarios. The problem
at hand involves a lacrosse team comprising 12 players, where the goal is to determine the
number of possible arrangements under different conditions, specifically when repetitions
are allowed or restricted. This article delves into the nuanced calculations involved in such
permutations, offering a comprehensive guide to solving similar combinatorial problems.

Introduction to Permutations with Repetition

Before diving into specific scenarios, it’s essential to grasp the core concept of
permutations with repetition. In combinatorics, permutations refer to arrangements of
objects where order matters. When repetitions are permitted, objects can be selected
multiple times, impacting the total number of possible arrangements.

Key Concepts:

- Permutation: An ordered arrangement of objects.

- Repetition: The allowance for the same object to appear multiple times within an
arrangement.

- Scenario-specific constraints: Conditions such as the number of positions to fill, whether



objects are distinct or identical, and limitations on repetitions.

Understanding these foundational ideas allows us to analyze complex arrangements, such
as team formations or lineup strategies in sports contexts.

Scenario 1: Arranging 12 Lacrosse Players in a Single Line (With Repetition)

Problem Statement:

Suppose we have 12 lacrosse players, and we want to arrange them in a single line,
allowing players to be selected repeatedly for each position. How many different lineups
are possible?

Analysis:

If each position in the lineup can be filled by any of the 12 players, and players can be
chosen multiple times, then the problem reduces to counting the number of sequences of
length equal to the number of positions, with each position having 12 choices.

Calculation:

- Number of positions: k (e.g., 12 positions for a lineup)
- Choices per position: 12 (since repetitions are allowed)
- Total arrangements: \( 127k \)

Example:
If arranging 12 positions with each position allowed to be any of the 12 players:
Total possibilities = \( 127~ {12} )

Implication:
This exponential growth highlights the vast number of possible arrangements,
emphasizing the importance of constraints in practical scenarios.

Scenario 2: Selecting 12 Players for a Lineup Without Repetition

Problem Statement:
If the same 12 lacrosse players are to be arranged in a lineup, but each player can only
appear once (no repetitions), how many unique arrangements are possible?

Analysis:
This is a classical permutation problem without repetition, where order is significant.

Calculation:

Number of arrangements = \( P(n, n) = n!\)
Where:

-\(n\) = total players = 12

-\( n!\) = factorial of 12

Result:
\[ 12! = 479001600 \]



Significance:
This large number demonstrates the complexity of arrangements even with a relatively
small team size when repetitions are disallowed.

Scenario 3: Choosing a Subset of Players for a Specific Role (With Repetition)

Problem Statement:

Suppose the coach wants to select 5 players for a particular role, and players can be
chosen repeatedly, perhaps representing multiple positions or rotations. How many
possible selections are there?

Analysis:
This scenario involves permutations with repetition, where the number of choices at each

selection is 12, and selections are made with replacement.

Calculation:
Number of possibilities = \( 127k \), where \(k = 5):

\[ 1275 = 12 \times 12 \times 12 \times 12 \times 12 = 248,832 \]
Implication:

The high number of possibilities reflects the flexibility in selection when repetitions are
permitted.

Scenario 4: Forming a Team of 12 Players from a Larger Pool (Without Repetition)
Problem Statement:

Suppose the coach has a larger pool of players, say 20, and wants to select and arrange a
team of 12 without repetitions. How many different teams are possible?

Analysis:

This involves selecting and arranging 12 players out of 20, where order matters, and no

repetitions are allowed.

Calculation:
Number of arrangements = permutation of 20 taken 12 at a time:

\[ P(20, 12) = \frac{20!}{(20 - 12)!}\]
Calculating:
\[ P(20, 12) = \frac{20!}{8!} \]

This factorial expression can be computed or approximated using computational tools, but
the key takeaway is the factorial relation.

Significance:



This approach captures the real-world scenario of team selection where the pool exceeds
the team size.

Scenario 5: Multiple Positions with Specific Constraints

Problem Statement:

Consider a scenario where the lacrosse team needs to fill 12 positions, but certain
positions require specific players or categories, such as attack, defense, or goalie. How do
constraints affect the total number of arrangements?

Analysis:
When constraints are introduced, the total number of arrangements depends on:

- The number of players eligible for each position.
- Whether players can fill multiple positions.
- Whether certain players are fixed in specific roles.

Example Approach:

1. Fixed Positions for Specific Players:
- If, for example, the goalie is fixed to a particular player, the remaining 11 positions are
filled from the remaining players, with or without repetitions.

2. Roles with Multiple Eligible Players:
- For positions where multiple players are eligible, choices multiply accordingly.

3. Calculating Total Possibilities:
- Multiply choices across positions, respecting constraints, to find total arrangements.

Practical Application:
Such combinatorial calculations are essential in designing practice lineups, tournament
brackets, or strategic formations.

Summary of Key Permutation Formulas

| Scenario | Formula | Description |

[l

| Repetitions allowed, positions filled | \( n™k\) | e.g., 12 players, 12 positions: \( 12~ {12}
\) |

| No repetitions, full arrangement | \( n!\) | e.g., 12 players: \( 12!) |

| Selecting r players with repetitions | \( n”°r\) | e.g., 5 players from 12 with repeats: \(
12751)) |

| Permutation without repetition, selecting r from n | \( P(n, r) = \frac{n!}{(n-1)!}\) | e.g.,
20 players, 12 positions: \( P(20, 12)) |



Practical Implications in Sports Team Management
Understanding these permutations allows coaches and sports strategists to:

- Evaluate the flexibility of team formations.

- Assess the total number of possible lineups.

- Plan for substitutions, rotations, and tactical arrangements.

- Optimize team selection based on constraints and desired outcomes.

By quantifying the possibilities, teams can better appreciate the complexity involved in
lineup decisions and strategize accordingly.

Conclusion

Calculating the number of possibilities in arrangements involving a lacrosse team of 12
players demonstrates the profound impact of permutations with and without repetition.
Whether arranging players in a lineup, selecting subsets for specific roles, or considering
larger pools, the underlying principles of combinatorics provide clarity and strategic
insight. As the complexity of arrangements increases, so does the importance of
mathematical tools to navigate the myriad options efficiently. Mastery of these concepts
empowers sports professionals, educators, and enthusiasts alike to make informed
decisions and appreciate the intricate beauty of combinatorial mathematics in real-world
scenarios.
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