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When planning to form a committee with specific gender requirements, such as selecting 4
women and 3 men from a pool of 10 women and 8 men, it becomes essential to understand
the combinatorial principles involved. This question not only tests your knowledge of basic
mathematics but also helps in real-world scenarios like forming project teams, selecting
supervisors, or organizing committees efficiently. In this article, we will explore the

methods to calculate the number of possible ways to select such a committee, focusing on
combinatorics, and understanding the role of a supervisor in overseeing such processes.

Understanding the Problem: Selecting a
Committee with Specific Gender Composition

Before diving into calculations, it's important to clarify the problem specifics:
e There are 10 women available, from which 4 will be selected.
e There are 8 men available, from which 3 will be selected.
e The task is to find the total number of ways to form this committee.

e The role of a supervisor is to oversee the selection process, ensuring fairness and
adherence to criteria.

Key Concepts in Combinatorics

Understanding the core principles of combinatorics is essential for solving such problems
efficiently.

Combinations and the Binomial Coefficient

The fundamental concept used here is the combination, which calculates the number of
ways to choose a subset of items from a larger set without regard to the order. It is denoted
as:



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

where:

-\( n\) = total items to choose from,
-\( k\) = number of items to select,
-\( !\) = factorial operator.

For example, choosing 4 women out of 10 is represented as \( \binom{10} {4} ).

Calculating the Number of Ways to Select the
Committee

The selection process involves independent choices for women and men, which can be
combined using multiplication principles.

Step 1: Selecting Women

The number of ways to select 4 women from 10 is:

\[

\binom{10}{4} = \frac{10!}{4!(10-4)!} = \frac{10'}{4!6!'}
\]

Calculating:

\[

\binom{10}{4} = \frac{10 \times 9 \times 8 \times 7} {4 \times 3 \times 2 \times 1} =
\frac{5040}{24} = 210

\]

Step 2: Selecting Men

Similarly, the number of ways to select 3 men from 8 is:
\[
\binom{8}{3} = \frac{8!}{3!(8-3)!} = \frac{8!}{3!5!}
\]

Calculating:

\[

\binom{8}{3} = \frac{8 \times 7 \times 6} {3 \times 2 \times 1} = \frac{336}{6} = 56
\]



Step 3: Total Number of Ways to Form the Committee

Since the choices for women and men are independent, multiply the two:

\[

\text{Total ways} = \binom{10} {4} \times \binom{8}{3} = 210 \times 56 = 11,760
\]

Therefore, there are 11,760 different ways to select a committee of 4 women and 3 men
from the given groups.

The Role of a Supervisor in Committee Selection

While the mathematical calculation provides the number of possible committees, the role of
a supervisor (or C-A Supervisor as mentioned in the query) is crucial in ensuring that the
selection process is fair, unbiased, and adheres to specific criteria.

Responsibilities of a Supervisor in Committee Selection

e Establish Clear Criteria: Set specific guidelines for the selection process, such as
qualifications, experience, or gender balance.

e Ensure Fairness: Oversee the process to prevent favoritism or bias, ensuring all
candidates have equal opportunity.

e Coordinate the Selection Process: Manage the logistics of nominations, voting, or
random selection methods.

e Maintain Transparency: Keep records and provide explanations for the selection
outcomes to foster trust.

¢ Handle Disputes: Address any concerns or disputes arising during the selection
process.

Implementing Fair Selection Methods

A supervisor might employ various methods to ensure fairness, such as:

1. Random Selection: Using randomization tools or software to select members from
qualified candidates.

2. Voting Systems: Allowing eligible members to vote based on predetermined criteria.



3. Interview and Evaluation: Conducting interviews or assessments before final selection.

4. Audit and Review: Periodic review of the selection process to prevent bias or errors.

Practical Applications of the Selection Process

Understanding how many ways you can select a committee is useful in various practical
scenarios:

1. Organizational Planning and Decision Making

Organizations often need to form committees for projects, decision-making, or oversight.
Knowing the number of possible configurations helps in understanding the diversity and
options available.

2. Fair Representation and Gender Balance

Ensuring a balanced gender representation is vital for inclusive decision-making.
Calculating combinations helps organizations achieve equitable representation.

3. Event Planning and Management

Event organizers selecting volunteers or team members can use combinatorial calculations
to optimize team formation.

Advanced Topics: Extending the Concept

While this article focuses on selecting a committee with specific gender constraints, the
principles can be extended to more complex scenarios:

e Choosing committees with additional constraints such as seniority, skills, or
departmental representation.

e Incorporating weighted probabilities where some candidates have higher chances
based on experience.

¢ Using algorithms for optimal or fair selection in larger groups.



Conclusion

Forming a committee of 4 women and 3 men from 10 women and 8 men involves
straightforward combinatorial calculations based on the principles of combinations. The
total number of ways to do this is 11,760, providing a broad range of options for
organizational decision-making. The role of a supervisor enhances this process by ensuring
fairness, transparency, and adherence to criteria, making the selection process both
efficient and equitable. Understanding these concepts is essential for effective team
formation, resource allocation, and organizational management across various fields.

By mastering the principles discussed in this article, you can confidently approach similar
problems involving selection, combination, and committee formation in academic,
professional, or personal contexts.

Frequently Asked Questions

How many different committees of 4 women and 3 men
can be formed from 10 women and 8 men?

The number of ways is calculated by choosing 4 women from 10 and 3 men from 8, which is
C(10, 4) x C(8, 3) =210 x 56 = 11,760.

What is the total number of possible committees
consisting of 4 women and 3 men from the given group?

The total number of committees is 11,760, obtained by multiplying the combinations C(10,
4) and C(8, 3).

How do you compute the number of ways to select a
committee with 4 women and 3 men?

Use combinations: select 4 women out of 10 (C(10, 4)) and 3 men out of 8 (C(8, 3)), then
multiply the two results.

If there are 10 women and 8 men, how many ways can a
committee of 4 women and 3 men be formed?

The number of ways is 11,760, calculated as C(10, 4) x C(8, 3).

What is the significance of using combinations in
selecting committee members?

Combinations account for the number of ways to select a subset without regard to order,
which is essential in committee selection.



Can the total number of committees be calculated by
adding the combinations for women and men?

No, because committees involve choosing specific groups simultaneously; multiplication of
combinations is used, not addition.

What is the role of binomial coefficients in this
problem?

Binomial coefficients, expressed as C(n, k), determine the number of ways to choose k
members from a set of n, crucial for calculating combinations.

Is the problem of selecting a committee from larger
groups similar to choosing a supervisor?

While both involve selection, choosing a supervisor typically involves different criteria; this
problem focuses on combination counts for committees.

How does the concept of combinations apply to the role
of a supervisor in team selection?

Selecting a supervisor from a group can involve choosing one individual from many, similar
to combinations, but often with additional criteria beyond simple counts.

What is the mathematical formula used to determine
the number of ways to select the committee?

The formula is C(10, 4) x C(8, 3), which equals 210 x 56 = 11,760.

Additional Resources
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Introduction

In the realm of combinatorics and probability, selecting committees or groups from larger
populations is a fundamental problem that exemplifies the application of basic principles of
counting. Whether it's forming a project team, a jury, or a supervisory panel, understanding
how to determine the number of possible selections offers insight into the structure and
complexity of combinatorial arrangements.

This article delves into a specific, classic problem: "How many ways can a committee of 4
women and 3 men be selected from a pool of 10 women and 8 men?" This problem, not



only rooted in theoretical mathematics but also essential for practical decision-making,
offers an opportunity to explore the principles of combinations, constraints, and their
applications.

Context and Relevance

Forming committees with specific gender compositions is a common scenario in
organizational, academic, and governmental settings. Ensuring gender diversity or meeting
predefined criteria often necessitates calculating the total number of possible
configurations that satisfy certain constraints.

For instance, a supervisor or a review panel might need to select a diverse group, and
understanding the total possible arrangements can influence decisions on fairness,
representation, and resource allocation. Moreover, the problem exemplifies core concepts
in combinatorics that underpin more complex probabilistic models and algorithms used in
data science, operations research, and decision sciences.

Fundamental Concepts in Combinatorics

Before tackling the problem's specifics, it's essential to revisit the fundamental
combinatorial concepts involved:

- Combination (denoted as C(n, k) or "n choose k"): The number of ways to select k
elements from a set of n distinct elements, irrespective of order.

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

- Factorial notation (n!): The product of all positive integers up to n.

\[
n! = n \times (n-1) \times (n-2) \times \dots \times 1
\]

- Multiplication principle: When performing multiple independent choices, the total number
of outcomes is the product of the number of options at each step.

Problem Breakdown
The problem involves selecting:

-4 women from 10 women
- 3 men from 8 men



The key assumption here is that the choices are independent, and the gender-specific
selections are made separately but combined to form the committee.

Mathematical Formulation
Given the above, the total number of possible committees, \(N\), is:

\[
N = \binom{10}{4} \times \binom{8}{3}
\]

This expression reflects the multiplication principle: the total arrangements are the product
of the combinations for women and men.

Step-by-Step Solution
Step 1: Calculate \(\binom{10}{4}\)

\[
\binom{10}{4} = \frac{10!}{4! \times (10-4)!} = \frac{10!}{4! \times 6!}
\]

Expanding:

\[
10! = 10 \times 9 \times 8 \times 7 \times 6!

\]
So,

\[

\binom{10} {4} = \frac{10 \times 9 \times 8 \times 7 \times 6!} {4! \times 6!} = \frac{10
\times 9 \times 8 \times 7} {4 \times 3 \times 2 \times 1}

\]

Calculating numerator:

\[

10 \times 9 = 90

\]

\[

90 \times 8 = 720

\]

\[

720 \times 7 = 5040
\]



Calculating denominator:

\[

4 \times 3 =12
\]

\[

12 \times 2 = 24
\]

\[

24 \times 1 =24
\]

Thus,

\[
\binom{10}{4} = \frac{5040}{24} = 210
\]

Step 2: Calculate \(\binom{8}{3}\)

\[
\binom{8}{3} = \frac{8!}{3! \times 5!}
\]

Expanding numerator:

\[
8! = 8 \times 7 \times 6 \times 5!

\]

So,

\[

\binom{8} {3} = \frac{8 \times 7 \times 6 \times 5!} {3! \times 5!} = \frac{8 \times 7
\times 6} {3 \times 2 \times 1}

\]

Calculating numerator:

\[

8 \times 7 = 56

\]

\[

56 \times 6 = 336
\]

Calculating denominator:

\[
3\times 2 =6
\]



\[
6 \times1l =6
\]

Thus,

\[
\binom{8}{3} = \frac{336}{6} = 56
\]

Final Calculation
Multiplying the two results:

\[
N = 210 \times 56 = 11760

\]

Therefore, there are 11,760 distinct ways to select a committee of 4 women and 3 men
from the given pools.

Broader Implications and Applications
1. Diversity and Representation

The calculation underscores how combinatorial methods can quantify diversity options,
assisting organizations in understanding the scope of possible configurations when forming
committees with specific gender compositions. This can be extended to other attributes like
experience, expertise, or demographic factors.

2. Resource Planning

Knowing the total number of possible selections aids in resource allocation and fairness
assessments, especially in contexts where random or representative sampling influences
decisions.

3. Algorithm Design and Optimization

In computational contexts, such enumeration problems inform algorithm design for tasks
such as tournament scheduling, team formation, and probabilistic modeling. For instance,

in machine learning, such combinatorial counts are fundamental in feature subset selection
and ensemble methods.

Variations and Extensions



The core problem can be expanded or modified to incorporate additional constraints:

- Minimum or maximum number of women/men in the committee.

- Different group sizes, such as selecting 5 women and 2 men.

- Inclusion of other attributes, e.g., selecting individuals with specific skills or experience
levels.

For example, if the committee must include at least 2 women, the calculation would involve
summing over the relevant combinations:

\[
\text{Total} = \sum _ {k=2}"{4} \binom{10} {k} \times \binom{8}{3 - (k- 2)}
\]

where \(k\) is the number of women selected, and the remaining members are men.

Conclusion

The problem of determining "How many ways can a committee of 4 women and 3 men be
selected from 10 women and 8 men?" exemplifies the elegance and utility of combinatorial
mathematics in practical decision-making. Through fundamental principles such as
combinations and the multiplication rule, we derived a total of 11,760 possible
configurations.

This analysis not only reinforces core mathematical concepts but also demonstrates their
relevance in organizational planning, diversity management, and algorithm development.
As organizations continue to emphasize equitable and diverse representation, the ability to
guantitatively assess possible groupings becomes increasingly valuable.

Understanding and applying these combinatorial principles can lead to more informed, fair,
and efficient decision-making processes across various fields.
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This detailed exploration provides a comprehensive understanding of the combinatorial
process involved in selecting specific committees, serving as a foundational reference for
further study or practical application in organizational contexts.
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