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MODULE 3
Theory of Inventive Problem
Solving (TRIZ)

Inventing is the resolution of technical contradictions.

Genrich Altshuller

3.1 Introduction
Theory of Inventive Problem Solving (TRIZ) developed by G.S. Altshuller and his colleagues in
Russia between 1946 and 1985 is a well-known effective methodology to solve complex problems.
It is a problem-solving methodology developed on the assessment of the repetitions of problems
and solutions using logic, data, and research. TRIZ represents the output of over 2000 person-
years worth of research into not just patents, but well-defined successful problem solutions from
all areas of human work.1 The number of Triz practitioners has grown 40% per year since
2007. Today many Fortune 500 companies successfully use the TRIZ methodology in at least 50
countries.2

“The Russian engineer and scientist Genrikh Altshuller studied thousands of patents and
noticed certain patterns. From these patterns, he discovered that the evolution of a technical
system is not a random process, but is governed by certain objective laws. These laws can be
used to consciously develop a system along its path of technical evolution - by determining and
implementing innovations.”2

After Altshuller evaluated hundreds of thousands of patents to determine the patterns that
predict innovative solutions to problems, he found that:3

(a) 99.7 percent of inventions were made using known methods of solution,
(b) only 0.3 percent of solutions were disruptive, and
(d) the innovation process can be systematically organized.

1Salamatov, Y., (1999). TRIZ: The Right Solution At The Right Time. Insytec BV, The Netherlands, 1999.
2The Altshuller Institute for TRIZ Studies. https://www.aitriz.org/triz, accessed July 20, 2020.
3Valeri Souchkov, (2017). Accelerate Innovation with TRIZ, http://www.xtriz.com/publications/Accelerate

InnovationWithTRIZ.pdf, accessed July 15, 2020.
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The main findings of systematic innovation are:4

1. “that the same problems and solutions appear again and again across different industries,
but that most organizations tend to re-invent the wheel rather than look outside their own
experiences or the experiences of their direct competitors.

2. that the most powerful solutions are the ones that successfully eliminate the compromises
and trade-offs conventionally viewed as inherent in systems.

3. that there are only a small number of possible strategies for overcoming such contradictions.
4. that the most powerful solutions also make maximum use of resources. Most organizations

are highly inclined to solve problems by adding things rather than making the current
things work more effectively or transforming the things viewed as harmful into something
useful.

5. that technology evolution trends follow highly predictable paths.”

TRIZ transforms problems from the specific to the generic by assessing the current challenges
with 40 different inventive principles. Altshuller and his colleagues who developed TRIZ found
that:5

• Problems and solutions repeat across industries and sciences.
• Patterns of technical evolution repeat across industries and sciences.
• Innovations used scientific effects outside the field where they were developed.

Jumping to a solution for problem-solving is easy and often necessary. However, it just
happens to be bad for product development. Even though we are aware that designers should
avoid jumping to a problem solution, we still find it very hard to stop that very human desire
of trying to figure out a solution as soon as possible. One of the important principles of TRIZ
is, that instead of quickly jumping to a solution, TRIZ proposes to analyze a problem, build its
model, and apply a relevant pattern of a solution from the TRIZ databases to discover possible
solution directions.

Benefits of TRIZ are:6

• TRIZ problem solving based on fixed repeatable algorithm
• TRIZ accelerates the speed of system development and evolution.
• TRIZ reduces the number of trials and errors to save money
• TRIZ helps model problems that are not well defined into a specific problem that can be

solved by any engineer.
• TRIZ allows design teams to find examples of how people have solved similar problems in

the past. In other words, somebody, somewhere, has already solved your problem or one
related to it. Creativity means finding that solution and altering it to your problem.

4TRIZ Journal. https://triz-journal.com/what-is-triz/, accessed July 17, 2020.
5http//www.triz-journal.com/whatistriz.htm, accessed August 20, 2015.
6The Altshuller Institute for TRIZ Studies. https://www.aitriz.org/triz/14-triz/triz/610-benefits#: :text=

TRIZ%20increases%20the%20speed%20of,be%20solved%20by%20any%20engineer, accessed July 18, 2020.
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As seen from Figure 3.1,7 TRIZ not only reduces the number of trial and error iterations
by avoiding much of the solution set and getting to the solution faster but also provides an
exhaustive set of potential solution concepts compared with the conventional methods.

Figure 3.1: Impact of TRIZ on an organization (adapted from reference 7).

3.2 TRIZ Problem Solving Process

Figure 3.2 shows the process of TRIZ problem-solving.8 A conventional approach for solving
problems is to consider directly a specific problem to find a specific solution. However, in some
cases, this approach may not work due to contradictions or conflicts among the characteristics of
the problem which prevent the appropriate solution to generate. TRIZ’s problem-solving process
is different from the conventional methods of problem-solving. The basic approach of TRIZ is
that in most cases the problem we are trying to solve now has already been solved by somebody
in a different situation.

As seen from Figure 3.2, the TRIZ problem-solving process starts with identifying a specific
problem with main functions such as the main functions of an aircraft including power, speed,
weight, drag force, etc. that problem in hand is seeking to achieve.

7Recreated from Glenn Research Center at Lewis Field, NASA
8Ertas, A. (2018). Transdisciplinary Engineering Design Process. John Wiley and Sons, Inc.
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Figure 3.2: TRIZ problem solving process (adapted from reference 7).

The next step is to use the main functions, and establish contradictions in your specific
problem. In other words, to decide what is getting better (good) and what is getting worse
(bad).

The following step is to convert the specific problem into a TRIZ general problem – develop
contradictions – identify the negative effect with a “worsening feature” in the Contradiction
Matrix (Tables 3.1 through Table 1.6). Then identify positive effects with an “improving feature”
in the Contradiction Matrix.

For example, increasing the strength of an aircraft’s structural parts (improving feature)
can result in increasing the weight (worsening feature) of the aircraft. There is a contradiction
between these two pairs of the 39 TRIZ contradiction parameters: one gets better while the
other gets worse. In TRIZ, there are 39 contradictions that have been identified to help us to
solve the problem into consideration. TRIZ contradictions are listed in Table 3.1 through Table
3.6. An explanation of the 39 parameters of the contradiction matrix is given in Table 3.7.

Finally, using TRIZ inventive principles (see Table 3.8) corresponding to TRIZ contradictions,
a TRIZ general solution can be found.




