
critical path method example with
solution

critical path method example with solution is essential for project managers
seeking to optimize project schedules and ensure timely completion of complex
tasks. This method helps identify the longest sequence of dependent
activities and the minimum time required to complete a project. By
understanding the critical path, stakeholders can prioritize tasks, allocate
resources efficiently, and anticipate potential delays. This article provides
a detailed explanation of the critical path method (CPM) through a practical
example with solution, illustrating step-by-step how to calculate early
start, early finish, late start, late finish, and float for each activity.
Additionally, it highlights the importance of CPM in project management and
the benefits of using this technique. A comprehensive breakdown is provided
to give readers a thorough grasp of the critical path method example with
solution, making it easier to apply in real-world scenarios.

Understanding the Critical Path Method

Components of the Critical Path Method

Critical Path Method Example with Solution

Steps to Calculate the Critical Path

Benefits of Using the Critical Path Method

Understanding the Critical Path Method

The critical path method (CPM) is a project scheduling technique that
identifies the sequence of crucial steps determining the minimum project
duration. It focuses on analyzing each task’s dependencies and durations to
find the longest path of activities from start to finish. This longest path
represents the critical path, where any delay will directly affect the
project completion date. The CPM enables project managers to visualize task
interdependencies, pinpoint bottlenecks, and efficiently allocate resources.

Originally developed in the 1950s, CPM remains a foundational tool in project
management, especially for industries such as construction, software
development, and manufacturing. It supports effective decision-making by
providing a clear timeline and highlighting critical tasks that require close
attention.

Components of the Critical Path Method

To apply the critical path method, understanding its key components is vital.
These components form the basis for calculating the critical path and
managing project schedules effectively.



Activities

Activities are the individual tasks or work elements necessary to complete a
project. Each activity has a defined duration and may depend on the
completion of other tasks.

Dependencies

Dependencies describe the logical relationships between activities. They
determine the order in which tasks must be performed, such as finish-to-
start, start-to-start, finish-to-finish, or start-to-finish.

Duration

The duration is the estimated time required to complete an activity, usually
measured in days or hours. Accurate duration estimates are critical for
precise scheduling.

Early Start (ES) and Early Finish (EF)

Early Start is the earliest time an activity can begin without delay,
considering predecessor tasks. Early Finish is the earliest time an activity
can be completed.

Late Start (LS) and Late Finish (LF)

Late Start is the latest time an activity can start without delaying the
project. Late Finish is the latest time an activity can finish without
affecting the project deadline.

Float or Slack

Float refers to the amount of time an activity can be delayed without
delaying the overall project. Activities on the critical path have zero
float.

Critical Path Method Example with Solution

To illustrate the critical path method example with solution, consider a
small project with the following activities, durations, and dependencies:

Activity A: Duration 3 days, no dependencies1.

Activity B: Duration 4 days, depends on A2.

Activity C: Duration 2 days, depends on A3.

Activity D: Duration 3 days, depends on B and C4.



Activity E: Duration 1 day, depends on D5.

This example provides a straightforward scenario to calculate the critical
path and understand how delays in certain activities impact the overall
project timeline.

Step 1: Draw the Network Diagram

A network diagram visually represents activities and their dependencies.
Activities are nodes connected by arrows indicating the sequence:

Start → A

A → B and A → C

B → D and C → D

D → E → End

Step 2: Calculate Early Start (ES) and Early Finish
(EF)

Begin from the project start to calculate ES and EF for each activity using
the formulas:

EF = ES + Duration

The ES of successor = EF of predecessor

Calculations:

Activity A: ES = 0, EF = 0 + 3 = 31.

Activity B: ES = EF of A = 3, EF = 3 + 4 = 72.

Activity C: ES = EF of A = 3, EF = 3 + 2 = 53.

Activity D: ES = max(EF of B, EF of C) = max(7, 5) = 7, EF = 7 + 3 = 104.

Activity E: ES = EF of D = 10, EF = 10 + 1 = 115.

Step 3: Calculate Late Finish (LF) and Late Start
(LS)

Start from the project end and move backward using the formulas:

LS = LF - Duration



LF of predecessor = min(LS of successor)

Calculations:

Activity E: LF = Project completion time = 11, LS = 11 - 1 = 101.

Activity D: LF = LS of E = 10, LS = 10 - 3 = 72.

Activity B: LF = LS of D = 7, LS = 7 - 4 = 33.

Activity C: LF = LS of D = 7, LS = 7 - 2 = 54.

Activity A: LF = min(LS of B, LS of C) = min(3, 5) = 3, LS = 3 - 3 = 05.

Step 4: Calculate Float for Each Activity

Float or slack is the difference between the earliest and latest start or
finish times. It shows how much an activity can be delayed without affecting
the project timeline:

Float = LS - ES = LF - EF

Calculations:

Activity A: Float = 0 - 0 = 01.

Activity B: Float = 3 - 3 = 02.

Activity C: Float = 5 - 3 = 23.

Activity D: Float = 7 - 7 = 04.

Activity E: Float = 10 - 10 = 05.

Activities with zero float form the critical path.

Step 5: Identify the Critical Path

The critical path is the sequence of activities with zero float. For this
example, the critical path is:

A → B → D → E

The total project duration is 11 days. Any delay in these activities will
delay project completion.



Steps to Calculate the Critical Path

Understanding the process of calculating the critical path method example
with solution is essential for effective project scheduling. The steps
include:

List Activities: Identify all activities and their durations.1.

Determine Dependencies: Define the relationships between tasks.2.

Draw Network Diagram: Create a visual representation showing the3.
sequence.

Calculate Forward Pass: Compute early start and early finish times.4.

Calculate Backward Pass: Compute late start and late finish times.5.

Calculate Float: Determine slack for each activity.6.

Identify Critical Path: Select the path with zero float.7.

Following these steps ensures accurate identification of the critical path
and helps manage project timelines efficiently.

Benefits of Using the Critical Path Method

The critical path method offers several advantages that enhance project
management effectiveness:

Improved Scheduling: Provides a clear timeline for project completion
and key milestones.

Resource Optimization: Helps allocate resources to critical tasks,
avoiding overallocation.

Risk Identification: Highlights tasks that could delay the project,
enabling proactive risk management.

Enhanced Communication: Offers stakeholders a transparent view of
project progress and dependencies.

Better Decision Making: Facilitates informed decisions about task
prioritization and schedule adjustments.

These benefits demonstrate why the critical path method example with solution
is a valuable tool for project managers aiming for on-time delivery and
efficient execution.

Frequently Asked Questions



What is the Critical Path Method (CPM) in project
management?

The Critical Path Method (CPM) is a project management technique used to
identify the longest sequence of dependent tasks and determine the shortest
possible project duration. It helps in scheduling, managing, and controlling
complex projects.

Can you provide a simple example of the Critical Path
Method with a solution?

Sure! Consider a project with tasks A, B, C, and D. Task A takes 3 days, B
takes 4 days (starts after A), C takes 2 days (starts after A), and D takes 5
days (starts after B and C). The critical path is A -> B -> D with a total
duration of 12 days. This path dictates the project duration.

How do you calculate the earliest start and finish
times in a CPM example?

In CPM, the earliest start (ES) of a task is the maximum earliest finish (EF)
of its predecessors. The earliest finish is calculated as EF = ES + duration.
Starting from the first task, you move forward through the network
calculating ES and EF for each task.

What is the significance of the slack or float in a
CPM example?

Slack or float represents the amount of time a task can be delayed without
affecting the overall project completion. Tasks on the critical path have
zero slack, meaning any delay directly impacts the project duration.

How do you identify the critical path in a CPM
network diagram example?

To identify the critical path, list all possible paths from start to finish,
calculate their total durations, and select the longest path. This longest
path is the critical path, as it determines the minimum project completion
time.

Can CPM be applied to projects with multiple
dependent tasks and complex relationships?

Yes, CPM is designed to handle projects with multiple tasks and complex
dependencies. It uses a network diagram to map task sequences and
dependencies, allowing accurate calculation of the critical path regardless
of project complexity.

What tools can help solve a CPM example effectively?

Tools such as Microsoft Project, Primavera P6, and online CPM calculators can
help visualize the network diagram, compute earliest and latest start/finish
times, identify the critical path, and analyze project schedules effectively.



How does solving a CPM example help in real-world
project management?

Solving a CPM example provides insights into task prioritization, resource
allocation, and schedule optimization. It helps project managers identify
critical tasks, predict project duration, and manage risks by focusing on
tasks that directly impact the project timeline.

Additional Resources
1. Critical Path Method: Step-by-Step Solutions and Examples
This book offers a comprehensive introduction to the Critical Path Method
(CPM) with detailed, step-by-step examples and solutions. It breaks down
complex project scheduling concepts into manageable parts, making it ideal
for beginners. Readers will find practical applications and exercises that
reinforce understanding of CPM techniques.

2. Mastering Project Scheduling: Critical Path Method Explained
Focused on practical implementation, this book guides readers through the
process of creating and analyzing project schedules using CPM. It includes
numerous real-world examples and worked solutions to illustrate key
principles. The book is designed to enhance project managers’ ability to
optimize timelines and resource allocation.

3. Critical Path Method in Project Management: Examples and Case Studies
This title explores CPM through a variety of case studies and example
projects from different industries. Each chapter presents problems followed
by detailed solutions, helping readers understand how to apply CPM in diverse
scenarios. It is a valuable resource for students and professionals seeking
applied knowledge.

4. Applied Critical Path Method: Practical Examples and Solutions
Offering a hands-on approach, this book provides practical CPM exercises with
full solutions. Its focus on application makes it suitable for those looking
to implement CPM in real projects. The examples cover scheduling, resource
leveling, and risk management aspects of CPM.

5. Project Scheduling with Critical Path Method: A Tutorial Guide
This tutorial-style book simplifies CPM concepts through clear explanations
and solved examples. It is designed for self-study, with stepwise guidance on
constructing project networks, calculating floats, and identifying critical
paths. The book also includes practice problems to test comprehension.

6. Critical Path Method Demystified: Examples, Techniques, and Solutions
Aimed at demystifying CPM, this book breaks down the method into
understandable segments supported by examples and detailed solutions. It
highlights common pitfalls and troubleshooting techniques in project
scheduling. Readers will gain confidence in applying CPM to complex projects.

7. Essentials of Critical Path Method: Worked Examples for Project Managers
This concise guide focuses on essential CPM concepts and provides numerous
worked examples to reinforce learning. It is tailored for project managers
who need quick yet thorough insights into scheduling and timeline
optimization. The book emphasizes clarity and practical application.

8. Critical Path Method and Project Management: Illustrated Examples and
Solutions



Combining theory with practice, this book uses illustrated examples to
explain CPM processes and calculations. It covers network diagramming,
activity sequencing, and critical path determination with visual aids.
Detailed solutions help readers follow the logic behind each step.

9. Complete Guide to Critical Path Method with Examples and Problem Solutions
This comprehensive guide covers the full spectrum of CPM, from basic concepts
to advanced problem-solving. It includes a wide array of examples and
detailed solutions to ensure thorough understanding. Suitable for students,
educators, and practitioners, the book serves as a definitive CPM resource.
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