
how to solve it george polya
how to solve it george polya is a fundamental question for anyone seeking to approach problems
systematically and effectively. George Pólya's seminal work, "How to Solve It: A New Aspect of
Mathematical Method," offers a timeless framework for problem-solving applicable across
disciplines, from mathematics to everyday challenges. This article delves into Pólya's four-step
problem-solving process, exploring each phase in detail and providing actionable advice on how to
master them. We will unpack understanding the problem, devising a plan, carrying out the plan, and
looking back at the solution. By understanding and applying these principles, individuals can
transform their approach to complex issues, fostering greater clarity, efficiency, and success in
finding solutions.

Table of Contents

Understanding George Pólya's Problem-Solving Framework

Phase 1: Understanding the Problem

What is the Unknown?

What are the Data?

What is the Condition?

Phase 2: Devising a Plan

Relating the data to the unknown

Finding patterns and analogies

Considering similar problems

Using heuristics and familiar strategies

Phase 3: Carrying Out the Plan

Executing the strategy

Checking each step

Persistence and adaptability



Phase 4: Looking Back

Reviewing the solution

Checking the answer

Generalizing the result

Exploring alternative approaches

Applying George Pólya's Method to Real-World Scenarios

Developing a Problem-Solving Mindset

Understanding George Pólya's Problem-Solving
Framework

George Pólya's enduring legacy lies in his structured approach to problem-solving, meticulously
detailed in his influential book. The core of his method is a cyclical process designed to guide
individuals from initial confusion to a well-understood and verified solution. This framework is not
merely a set of steps but a mindset, encouraging deep engagement with a problem and fostering
creative thinking. By breaking down the often-intimidating task of problem-solving into manageable
phases, Pólya empowers individuals to tackle a wide range of challenges with confidence and clarity.
The goal is to develop a systematic way of thinking that can be applied repeatedly to new and
unfamiliar situations.

Phase 1: Understanding the Problem

The first and arguably most critical step in George Pólya's problem-solving strategy is to thoroughly
understand the problem at hand. Without a clear grasp of what is being asked, any subsequent
attempt to solve it is likely to be misguided. This phase involves a deep dive into the problem's
components, ensuring that all aspects are recognized and comprehended before moving forward. It’s
about dissecting the problem, identifying its key elements, and ensuring no critical information is
overlooked.

What is the Unknown?

Identifying the unknown is paramount. This means clearly stating what needs to be found or
determined. Is it a specific value, a relationship between variables, a proof, or a course of action?



Articulating the unknown precisely helps to focus the subsequent efforts and provides a clear target
for the problem-solving process. Often, rephrasing the question in one's own words can significantly
enhance understanding and reveal implicit assumptions.

What are the Data?

Next, one must identify all the relevant data provided. This includes numerical values, conditions,
constraints, and any other information that can be used to reach the solution. It's important to
distinguish between essential data and extraneous information that might distract from the core
problem. Listing out the data points systematically can help in organizing thoughts and ensuring all
available resources are considered.

What is the Condition?

The condition of the problem describes how the data are related to the unknown. It outlines the
rules, requirements, or relationships that must be satisfied for a solution to be valid. Understanding
the condition is crucial for constructing a correct plan. This involves scrutinizing the problem
statement for verbs and phrases that indicate relationships, limitations, or transformations. What
must be true for the answer to be correct?

Phase 2: Devising a Plan

Once the problem is thoroughly understood, the next step is to devise a plan for its solution. This
phase is about strategy and creativity, exploring various approaches to connect the known data with
the unknown objective. Pólya emphasizes that there are many ways to solve a problem, and finding
the right strategy might involve trying several avenues. The key is to establish a logical path that
utilizes the identified data and respects the problem's conditions.

Relating the data to the unknown

This involves looking for connections between what is given and what needs to be found. How can
the data be manipulated or combined to lead to the unknown? This often involves translating the
problem into mathematical symbols or logical statements. The goal is to build a bridge between the
known and the unknown, using the problem's conditions as the building materials.

Finding patterns and analogies

Identifying patterns within the data or in similar problems can often reveal a successful strategy.
Looking for recurring sequences, relationships, or structures can provide valuable clues. Similarly,



drawing analogies to problems already solved or to familiar concepts can suggest a viable approach.
This aspect of Pólya's method encourages a flexible and creative mindset.

Considering similar problems

Has a similar problem been encountered before? If so, how was it solved? Examining past
experiences and the methods used can offer a direct route to a solution. Even if the current problem
is not identical, it may share enough similarities to adapt a previously successful strategy. This
involves recalling and applying learned techniques.

Using heuristics and familiar strategies

Pólya suggests employing heuristic devices, which are essentially rules of thumb or problem-solving
strategies that have proven useful in the past. These can include strategies like working backward,
drawing a diagram, making a list, looking for a simpler case, or guessing and checking. The choice
of strategy often depends on the nature of the problem and the solver's experience.

Phase 3: Carrying Out the Plan

With a plan in place, the next phase is to execute it diligently. This stage requires careful
implementation of the chosen strategy, ensuring that each step is carried out correctly and logically.
It's a phase of action, but one that demands sustained attention to detail and a willingness to adapt if
necessary.

Executing the strategy

This involves systematically following the devised plan. Whether it involves algebraic manipulation,
logical deduction, or a series of empirical tests, each step must be performed with precision. It's
important to remain focused on the objective and avoid distractions or premature conclusions.

Checking each step

As the plan is executed, it is crucial to check the validity of each intermediate step. This helps to
catch errors early and prevent them from compounding. Verification at each stage ensures that the
problem-solving process remains on the right track and that the solution is being built on a solid
foundation. This is a proactive approach to error detection.



Persistence and adaptability

Sometimes, a plan may not work as expected, or an error might be discovered partway through. In
such cases, persistence and adaptability are key. It may be necessary to revise the plan, try a
different strategy, or backtrack to an earlier point. The ability to learn from setbacks and adjust the
approach is a hallmark of effective problem-solvers.

Phase 4: Looking Back

The final phase in George Pólya's problem-solving method is "Looking Back." This often-overlooked
step is crucial for solidifying understanding, verifying the solution, and learning from the experience.
It involves reviewing the entire process and the obtained solution to gain deeper insights and
improve future problem-solving abilities.

Reviewing the solution

Take time to review the entire solution process. Does it make sense? Are there any logical gaps or
inconsistencies? This retrospective analysis allows for a comprehensive understanding of how the
solution was reached and the reasoning behind each step. It's a moment for reflection and critical
evaluation.

Checking the answer

The obtained answer should be rigorously checked against the original problem statement and its
conditions. Does the answer satisfy all the requirements? Plugging the answer back into the original
problem can often reveal errors or confirm the correctness of the solution. This verification step is
essential for ensuring accuracy.

Generalizing the result

Can the method used or the result obtained be applied to other problems? Generalizing the solution
means identifying the underlying principles or techniques that were successful and considering how
they might be used in different contexts. This elevates problem-solving from a single instance to a
learning opportunity that enhances future problem-solving capabilities.

Exploring alternative approaches

Were there other ways to solve the problem? Considering alternative methods, even after finding a



solution, can provide valuable insights into the problem's structure and reveal more efficient or
elegant approaches. This exploration fosters a broader understanding and a more versatile problem-
solving toolkit.

Applying George Pólya's Method to Real-World
Scenarios

The power of George Pólya's problem-solving method extends far beyond the realm of mathematics.
Whether facing a complex project at work, a personal dilemma, or even a household repair, these
four steps provide a robust framework for systematic thinking. By applying the principles of
understanding the problem, devising a plan, carrying out the plan, and looking back, individuals can
approach any challenge with a structured and effective methodology. For instance, in project
management, understanding the project scope (understanding the problem), outlining tasks and
resources (devising a plan), executing the project phases (carrying out the plan), and evaluating the
project's success and lessons learned (looking back) closely mirror Pólya's approach.

Developing a Problem-Solving Mindset

Mastering George Pólya's problem-solving techniques is not just about following steps; it's about
cultivating a proactive and analytical mindset. This involves embracing challenges, developing
patience, and fostering a curiosity to explore different solutions. Consistent practice and reflection
on past problem-solving experiences are key to internalizing this approach. The more one
consciously applies these principles, the more natural and effective their problem-solving becomes,
leading to greater confidence and success in navigating life's various complexities.

Frequently Asked Questions

What is George Polya's 'How to Solve It' and why is it still
relevant today?
George Polya's 'How to Solve It' is a seminal work that outlines a four-step method for problem-
solving: 1. Understand the problem, 2. Devise a plan, 3. Carry out the plan, and 4. Look back. Its
enduring relevance lies in its universal applicability across disciplines, from mathematics and
science to everyday life, fostering critical thinking and systematic approaches to challenges.

Can you explain Polya's first step, 'Understand the problem,' in
more detail?
Understanding the problem involves deeply engaging with it. This means identifying what is known,
what needs to be found, and any relevant conditions or constraints. Polya encourages rephrasing the
problem, drawing diagrams, and asking questions to ensure clarity before attempting any solutions.



What are some common strategies Polya suggests for 'Devise a
plan'?
For devising a plan, Polya offers a rich toolbox of heuristics. These include looking for a similar
problem, considering a simpler or related problem, working backward, drawing a figure or diagram,
and trying to spot a pattern. The key is to explore different avenues and select a promising
approach.

Why is the 'Look back' step crucial in Polya's problem-solving
method?
The 'Look back' step is vital for consolidating learning and improving future problem-solving. It
involves reviewing the solution to check for correctness, exploring alternative solutions, and
understanding how the problem was solved. This reflection helps internalize strategies and build a
deeper understanding.

How can I effectively apply Polya's four-step method to non-
mathematical problems?
Polya's method is highly adaptable. For a non-mathematical problem, 'Understand the problem'
means clearly defining the issue and desired outcome. 'Devise a plan' could involve brainstorming
solutions, researching options, or creating a step-by-step action plan. 'Carry out the plan' is
executing your strategy, and 'Look back' means evaluating the results, identifying what worked, and
learning for next time.

Additional Resources
Here are 9 book titles related to George Pólya's "How to Solve It," with each title beginning with ""
and only using the letter "i":

1. Initiating Insights: Illuminating Ingenious Ideals
This book delves into the initial stages of problem-solving, focusing on how to identify the core of a
challenge and brainstorm innovative solutions. It provides practical strategies for breaking down
complex problems into manageable parts, much like Pólya's initial steps. Readers will discover
techniques for shifting their perspective and finding unexpected avenues for progress.

2. Identifying Illusions: Illuminating Implicit Intricacies
This title explores how biases and assumptions can hinder our problem-solving abilities. It offers
methods for recognizing and overcoming mental blocks that obscure clear thinking. The book
emphasizes the importance of critically examining initial ideas and the underlying structure of a
problem.

3. Illustrating Intrinsic Intelligence: Inviting Imaginative Inquiry
This work highlights the power of intuition and imagination in the problem-solving process. It
encourages readers to embrace curiosity and explore different approaches without immediate
judgment. The book provides exercises designed to sharpen one's ability to visualize potential
solutions and connections.



4. Implementing Improvised Ideas: Inspiring Innovative Intervention
This book focuses on the crucial step of putting ideas into action and adapting them as needed. It
offers guidance on testing hypotheses, iterating on solutions, and learning from inevitable setbacks.
The emphasis is on flexibility and the iterative nature of finding effective answers.

5. Interpreting Implications: Illuminating Inevitable Issues
This title guides readers through the process of understanding the wider consequences and
implications of their chosen solutions. It encourages a thorough review of the outcome, identifying
any unforeseen challenges or opportunities. The book aims to foster a deeper understanding of
problem-solving's impact.

6. Igniting Intellectual Ignition: Inspiring Insightful Investigations
This book is about fostering a mindset of continuous learning and intellectual curiosity. It
encourages readers to proactively seek out new problems and challenges, and to approach them
with an eager and investigative spirit. The core message is about cultivating a lifelong habit of
inquisitive problem-solving.

7. Inquiring Intently: Investigating Intrinsic Information
This work stresses the importance of thorough data gathering and analysis in problem-solving. It
provides techniques for efficiently collecting and interpreting relevant information, a key element in
Pólya's method. Readers will learn how to ask the right questions to uncover the essential pieces of
the puzzle.

8. Improving Ingenuity: Implementing Innovative Insights
This title is dedicated to enhancing one's natural problem-solving skills through deliberate practice
and refinement. It offers strategies for systematically improving the quality and creativity of one's
solutions over time. The book aims to build a robust and adaptable problem-solving toolkit.

9. Introducing Intuition: Inspiring Intelligent Inferences
This book explores the often-underestimated role of intuition in arriving at solutions. It provides
ways to cultivate and trust one's gut feelings while grounding them in logical reasoning. The title
emphasizes the synergistic relationship between intuitive leaps and analytical thinking.
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