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Choosing representatives from a committee is a common scenario in various organizational,
academic, and governmental settings. When faced with the task of selecting a specific number of
individuals from a larger group, understanding the principles of combinatorics becomes essential. In
this article, we will explore the problem of selecting three representatives from a 20-member
committee in detail, examining the different methods to approach such problems, and providing a
comprehensive understanding of how to calculate the number of possible combinations.

Understanding the Problem

The problem asks: "Three Representatives Are Chosen From A 20-member Committee. In How Many
Different Ways Can This Be Done?"

This question involves determining the total number of ways to select a subset of three individuals
from a larger group of twenty, considering different scenarios of whether the order of selection
matters or not.

Key points to clarify:

- Is the order in which the representatives are chosen important?

- Are the selected representatives considered distinct individuals?

- Are duplicates allowed (i.e., can the same person be chosen more than once)?

Typically, in selecting representatives, the order does not matter since the group of chosen

individuals is what matters, not the sequence in which they are picked. Also, each individual is
unique, and duplicates are not allowed.

Fundamental Concepts of Combinatorics

To solve such problems, understanding basic combinatorial concepts is crucial.



Permutations vs. Combinations

- Permutations: The arrangements of objects where order matters.
- Combinations: The selection of objects where order does not matter.

Since the problem involves selecting a group of representatives (where the order is usually not
significant), the relevant concept is combinations.

Calculating the Number of Ways to Select 3
Representatives from 20 Members

The number of ways to select a subset of size k from a larger set of n elements without regard to
order is given by the binomial coefficient, often read as "n choose k" and denoted as:

\[ C(n, k) = \binom{n}{k} = \frac{n!}{k!(n - k)!} \]

Where:

-\(n!\) (n factorial) is the product of all positive integers up to n.
-\( k!\) is the factorial of k.

-\((n-k)!\) is the factorial of (n - k).

For our specific problem:

-\(n =20\
-\(k=3V\)

Thus,

\[ C(20, 3) = \frac{20!}{3! \times (20 - 3)!} = \frac{20!}{3! \times 17!} \]

Step-by-Step Calculation

Let's calculate \( C(20, 3)\) step by step.

Step 1: Write the factorials explicitly

\[ C(20, 3) = \frac{20 \times 19 \times 18 \times 17!}{3 \times 2 \times 1 \times 17!} \]



Note that \( 20! = 20 \times 19 \times 18 \times 17! \), and this cancels with the denominator.

Step 2: Simplify numerator and denominator

\[ C(20, 3) = \frac{20 \times 19 \times 18} {3 \times 2 \times 1} \]
Calculate numerator:

\[ 20 \times 19 \times 18 = 20 \times 342 = 6840 \]

Calculate denominator:

\[ 3 \times 2 \times 1 = 6]

Now divide:

\[ \frac{6840}{6} = 1140 ]

Result:

\[ C(20, 3) = 1140\]

Therefore, there are 1,140 different ways to select 3 representatives from a 20-member committee.

Interpreting the Result

The value 1,140 signifies the total number of unique groups of three individuals that can be formed
from the committee. Each group is considered distinct based on its members, regardless of the order
in which they are chosen.

Practical Implications:

- Decision-making: If a committee needs to select a subset of representatives for a task, there are
1,140 possible combinations.

- Fairness and Diversity: Understanding the number of possible selections can inform fairness in
representation.

- Probability Calculations: If selecting representatives randomly, this total helps compute
probabilities of certain groups being chosen.



Additional Variations and Related Problems

While the primary problem involves choosing 3 representatives without regard to order, similar
problems may include:

1. Permutations of 3 from 20

If the order of selection matters (e.g., assigning specific roles like Chair, Vice-Chair, and Secretary),
then permutations are used:

\[ P(n, k) = \frac{n!}{(n - k)!} \]
For this case:
\[ P(20, 3) = \frac{20!}{17!} = 20 \times 19 \times 18 = 6840 \]

This indicates 6,840 different arrangements when order is important.

2. Selection with Repetition

If the same individual can be chosen multiple times (which is unlikely in this context), the formula
changes to allow repeated selections:

\[ \text{Number of combinations with repetition} = \binom{n + k - 1}{k} \]
For choosing 3 from 20 with repetition:

\[ \binom{20 + 3 - 1}{3} = \binom{22}{3} = \frac{22 \times 21 \times 20} {3 \times 2 \times 1} =
1540 \]

Summary of Key Takeaways

- The problem of selecting 3 representatives from 20 members is a classic combination problem.
- The total number of ways is calculated using the binomial coefficient:

\[ \boxed{\binom{20}{3} = 1140} \]

- When order matters, permutations are used instead.
- When repetitions are allowed, combinations with repetition are considered.



Conclusion

In summary, selecting three representatives from a 20-member committee can be accurately
determined using combinatorial principles. The straightforward calculation yields 1,140 unique
combinations, providing valuable insights into the diversity of possible selections.

Understanding these fundamental concepts empowers individuals to analyze similar problems in
various fields, including organizational planning, probability, and statistical analysis. Whether in
forming committees, teams, or sample groups, the principles of combinations and permutations
serve as essential tools in decision-making and problem-solving.

Additional Resources for Learning Combinatorics

- Books:
- "Discrete Mathematics and Its Applications" by Kenneth H. Rosen
- "Introduction to Combinatorics" by Martin J. Erickson

- Online Tools:
- Combinatorial calculator websites
- Interactive math learning platforms like Khan Academy

- Practice Problems:
- Exercises involving combinations and permutations to reinforce understanding.

By mastering these concepts, you can confidently approach and solve a wide variety of combinatorial
problems similar to selecting representatives from a committee, enhancing your mathematical
reasoning and analytical skills.

Frequently Asked Questions

What is the total number of ways to select 3 representatives
from a 20-member committee?

The total number of ways is given by the combination formula C(20, 3) = 1140.

Is order important when choosing 3 representatives from the
committee?

No, order is not important; the selection is a combination, so the number of ways is C(20, 3).



How do we calculate the number of combinations for selecting
3 members out of 20?

Use the combination formula C(n, r) = n!/ (r! (n-1)!), so C(20, 3) = 20! /(3! 17!).

What is the value of C(20, 3)?

C(20, 3) = 1140, which represents the number of ways to choose 3 members from 20.

Can this problem be solved using permutations?

No, because the order of selection does not matter; permutations consider order, while combinations
do not.

If the committee had 25 members instead of 20, how many
ways could 3 be chosen?

The number of ways would be C(25, 3) = 2300.

What assumptions are made in calculating the number of
combinations in this problem?

It is assumed that all members are distinguishable, and the order of selection does not matter.

How does the concept of combinations apply to real-world
decisions like selecting committee members?

It helps determine the total number of possible groups or teams that can be formed from a larger
pool, considering all possible unique combinations.

Why is it important to understand combinations in probability
and combinatorics?

Understanding combinations allows us to calculate the likelihood of specific groupings and solve
problems involving selection from sets without regard to order.

Additional Resources

Three Representatives Are Chosen From A 20-member Committee — this problem is a classic
example of combinatorial selection, which is a fundamental topic in the field of mathematics,
particularly in the branch called combinatorics. It involves determining the number of ways to select
a subset of individuals from a larger group, where the order of selection may or may not matter. In
this case, selecting three representatives from twenty committee members is a common scenario in
organizational decision-making, elections, or team formations, and understanding how to compute
the total possibilities is essential for both theoretical and practical applications.



Understanding the Problem: The Basics of
Combinatorial Selection

Before diving into the solution, it’s important to clarify what the problem entails. We have a
committee consisting of 20 members, and we want to select 3 of them to serve as representatives.
The question is: In How Many Different Ways Can This Be Done? There are two key considerations:

- Whether the order of selection matters (i.e., does selecting person A, then B, then C differ from
selecting C, then B, then A?)

- Whether repetitions are allowed (in this case, since we are choosing representatives, repetitions
are not possible because each person can only be selected once)

Given the context, it’s clear that the order of selection does not matter because the roles are usually
considered as a group of representatives, not ordered positions. Therefore, this is a combination
problem, specifically choosing 3 members out of 20 without regard to order.

Mathematical Foundations: Combinations and
Permutations

Understanding the difference between permutations and combinations is crucial in solving such
problems.

Permutations

- Definition: Arrangements of objects where order matters.
- Formula: For selecting k objects from n, permutations are calculated as:

\[
P(n, k) = \frac{n!}{(n - k)!}
\]

- Application: Used when the sequence or position of the selected items is important.

Combinations

- Definition: Selection of objects where order does not matter.
- Formula: For choosing k objects from n, combinations are calculated as:

\[

C(n, k) = \binom{n}{k} = \frac{n!}{k! (n-k)!}

\]

- Application: Used when the group of selected items is the only thing that matters, not their order.

Since the problem involves selecting 3 representatives from 20, and the order in which they are



chosen does not matter, the solution involves calculating a combination.

Calculating the Number of Ways: The Combination
Formula
Given:

- Total committee members, \(n = 20)
- Number of representatives to choose, \( k = 3 )

The total number of ways to select 3 representatives is:

\[
C(20, 3) = \binom{20}{3}
\]

Applying the formula:

\[
\binom{20}{3} = \frac{20!}{3! \times (20 - 3)!} = \frac{20!}{3! \times 17!}
\]

Breaking down the factorials:

\[
\binom{20}{3} = \frac{20 \times 19 \times 18 \times 17!}{3 \times 2 \times 1 \times 17!}

\]

Canceling \( 17! \):

\[
\binom{20}{3} = \frac{20 \times 19 \times 18}{3 \times 2 \times 1}

\]

Calculating numerator and denominator:

- Numerator: \( 20 \times 19 \times 18 = 20 \times 342 = 6840 )
- Denominator: \( 3 \times 2 \times 1 = 6)

Finally:

\[

\binom{20}{3} = \frac{6840}{6} = 1140
\]

Therefore, there are 1,140 different ways to select three representatives from a 20-member
committee.



Features and Insights of the Calculation

Understanding the features of this combinatorial calculation can provide deeper insights:

- Efficiency: The combination formula allows quick calculation without enumerating all possibilities.
- Scalability: The same approach applies to larger groups or different subset sizes.

- Flexibility: Can be adapted for different selection criteria, such as selecting more members or
considering ordered arrangements.

Pros of Using Combinations in This Context

- Simplicity: Straightforward formula reduces complex enumeration.
- Mathematical clarity: Provides a precise count of possibilities.
- Applicability: Suitable for various real-world selection problems.

Cons or Limitations

- Assumption of uniformity: Assumes all members are equally eligible and distinguishable only by
their membership.

- No consideration of additional constraints: For example, if certain members cannot be chosen
together or have preferences, the calculation would need to adapt.

- Orderless assumption: If the roles were ordered (e.g., leader, deputy, secretary), then permutations
would be necessary, increasing the count.

Extensions and Variations of the Problem

While this problem deals with a straightforward combination, real-life scenarios often introduce
additional complexities:

1. Selecting with Restrictions

- For example, if certain members cannot be chosen together, the total count decreases, requiring
inclusion-exclusion principles.

2. Ordered Selections

- If the positions of the representatives are distinguished (e.g., president, vice-president, secretary),
then permutations are relevant:

\[
P(20, 3) = \frac{20!}{17!} = 20 \times 19 \times 18 = 6840

\]

indicating 6,840 ways to assign ordered roles.



3. Repetitions Allowed

- If members could serve multiple terms or be selected repeatedly, the calculation would change,
involving combinations with repetitions:

\[
\binom{n + k - 1}{k}
\]

In summary, understanding the fundamental concepts of permutations and combinations provides a
solid foundation for tackling such selection problems. The specific case of choosing 3
representatives from 20 committee members demonstrates the practical application of these
formulas and showcases the power of combinatorics in simplifying complex counting problems.

Conclusion

The question "Three Representatives Are Chosen From A 20-member Committee. In How Many
Different Ways Can This Be Done?" is a quintessential example of combinatorial reasoning. By
recognizing that the problem involves selecting a group where order does not matter, the calculation
reduces to a simple combination formula. The final answer of 1,140 illustrates the multitude of
possible selections, emphasizing the richness of combinatorial mathematics in everyday decision-
making processes. Whether in organizational settings, elections, or team formations, such
calculations enable precise understanding of possibilities, aiding in planning, analysis, and decision-
making.

Understanding these principles also paves the way for exploring more complex combinatorial
problems, including arrangements with restrictions, ordered selections, and repetitions, further
enriching one’s mathematical toolkit.
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