
U-SIT And Think News Letter  - 50
Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.

  
 
 
Updates and Commentary 

 
Dear Readers: 
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   APOLOGIES!!!!  No newsletters since July 22 requires 
some explanation: (1) Travel in Ireland, Missouri, and Massachusetts. 
(2) I had the honor of being named a Fellow of the American Vacuum 
Society at their annual international meeting in Boston. (3) Vacation 
with grandchildren in Michigan. (4) Houseguests. (5) An exhibit of my 
photography at a local library. (6) Dropped all other projects to develop 
a new problem-solving methodology that is easier than USIT. It’s “in 
the works” and I’ll let you know when (and if) it will be released.  

 2 USIT – an Overview
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* Thank you for your inquiries concerning my continued existence. ☺  
 
 
 
 

 
 
 
    
 
  

3. Mini USIT Lecture – 50  USIT – a Method for Solving Engineering-Design Type Problems 
 
 

Plausible Root Causes lead to new Concepts 
 

The three-attribute, effect-diagram forms a key element for finding paths to plausible 
root causes. 

 
In searching plausible root causes the effect, E, becomes an unwanted effect, U. Paths to 
plausible root causes are formed of cause-effect links to deeper levels of understanding 
of the unwanted effect.  

Links are connected to each other through a causal  
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    …? – A 

Original U

Lower-level U becomes a 
plausible root cause if the 
next lower-level U cannot 
be identified. 

attribute of the unwanted effect becoming the  
affected attribute of a lower lever causal attribute.  
Such a path is illustrated in the figure.  

 
The nature of the original unwanted effect 
keeps the relevance of the developing path 
within rational bounds of science. The procedure 
begins with the original unwanted effect for 
which an active attribute is to be found. 
 
Active attributes are to be found in pairs and associated with the unwanted effect by belonging to 
the objects that contain the unwanted effect. Begin by selecting an obvious causal attribute and then 
find a second one that can interact with it. This pairing justifies both attributes as being plausibly 
active. The pairing of causal attributes must fit your understanding of the unwanted effect. That is, the 
process is tailored to your personal level of understanding. Let’s test this model in order to understand 
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better its utility. For that we need to start with an unwanted effect. 
 
Unwanted effects can be found in any problem situation. They can also be created as an initial step of 
invention. I asked my wife for something she would like to see improved, something needing an 
invention. She suggested a tea bag that doesn’t drip when removing it from a freshly made cup of tea. 
 
Consider the following unwanted effect: A tea bag drips when removed from a cup of tea. Fix it. 
 
First a simple sketch. Our model tea bag consists of a bag, string, and  
a tag. When lifting it from a cup it may be grasped between the thumb  
and forefinger. In the process it drips. The problem system consists of 
these objects plus a drip and fingers holding the tab. Objects containing 
the problem are the bag and the drip. At this point of contact several 
attributes of the two objects are active. 
 
Potential active attributes of bag at drip-bag contact include 
• porosity 
• surface tension 
• dampness (with hot liquid tea) 

 
Potential active attributes of drip at drip-bag contact include 

Tag 
 
 
String
 
 
Bag 

Drip
• surface tension 
• weight 
• contact area (with bag) 
• viscosity 
 
These attributes are called potentially active until each can be paired with another in a plausible 
interaction supporting dripping. By selecting a plausible pair we begin the thought process of 
understanding the phenomenology of dripping and spark new concepts in the process. 
 
Our problem is a drip falling from a bag. So we can begin here to understand the phenomenology of 
dripping. Weight of a drip and its contact area with bag are key factors. The greater the weight and 
the smaller the contact area the greater is the probability of breaking free and dripping. Breaking free  
affects the location of drip (from attached to bag to falling). 

 
This becomes our first pair of active attributes to examine for new 
concepts. Nothing comes to my mind at this point so let’s pursue root 
causes. Both attributes are starting points for plausible root cause 
branching. I’ll examine contact area since surface tension was already 
suspected as a potential attribute of drip formation. 

 

weight 
  \ 
    to drip – location 
  / 
contact area 

        weight For example, I’ll pair porosity with surface tension as plausible 
interacting attributes that support the unwanted effect to form drip 
affecting the output attribute contact area. Question; How does a 
drip form? Porosity allows the tea access to the outer surface of the 
bag and its surface tension, along the air-tea-bag interface, enables it 
to form into a drip ready to fall. So the affected attribute is contact 

     \ 
porosity  to drip – location

 \   / 
to form drip – contact area
 / 

surface tension 
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area. On the surface of the bag tea becomes shaped into a drip.  
That is my plausible rational.  

An idea comes to mind. While submerged, no drips form at teabag pores. Instead, liquid flows freely 
through bag pores. While suspended in air, liquid trying to flow through a pore tends to cling to bag 
material as a result of surface tension. As liquid, under the influence of gravity continues to flow, a 
drop grows at a pore until its weight exceeds the retarding force of surface tension and a drip occurs. 

 
Concept: Increase the surface tension of tea bags to reduce tendency of tea to form into drips when a 

bag is lifted from a cup. 
 
What about a contrarian view?   
 
Concept: Reduce surface tension of bag so that tea drains rapidly from bag as it is removed from a 

cup. Increasing porosity of bag will also cause more rapid draining. 
 
Does this apparent contradiction, both increase and decrease surface tension, suggest a violation of 

scientific fact? No, it implies the existence of an optimum range of values for surface 
tension in this particular application. Some investigation and modeling may be needed. 

 
This demonstrates how plausible root-cause branching via active or causal attributes deepens 
understanding and presents search paths for new concepts. It also suggests how ideas for research 
come about. 
 
I’m sure other concepts occurred to you. Please explore plausible root-causes branching and see what 
ideas you derive. For this problem there are other points of contact and more attributes to consider 
(after getting all the ideas you can from the first branch considered above). 
 
 

******************************************** 
 

6. Feedback 
 
Rich Kucera has recently started a Yahoo USIT group. See what you think of the idea.  
The URL is  … 
 

http://groups.yahoo.com/group/heuristic/ 
 
Rich has made a number of nice comments about USIT in private correspondence. With his 
permission I’m sharing the following: 
 
 
“For me, USIT is not just for inventive problems – I would try to use USIT all the time just for the 
way it teaches you how to define a problem. Another reason I would try to keep it in mind is that 
USIT seems to be an excellent platform to support curiosity about other technical/scientific 
disciplines not in your own field of expertise.   
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_47 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 
 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

 
Another thing I like about it is it gives clear points at which outside consultants can be called in to 
ask focused questions on feasibility, and post-USIT engineering.  Also gives mgmt an opportunity to 
be involved in conceptual part of problem.  The problem definition phase of USIT is far in advance 
of anything I’ve seen (the possible exception is the Structural Thinking of Robert Fritz, but with 
“effect” language in Problem Definition and the Particle Method USIT currently integrates and goes 
beyond the “current reality/results wanted” language Fritz’s method).” 
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3. Mini USIT Lecture – 52  USIT – a Method for Solving Engineering-Design Type Problems 
 
 

Where and how do we learn heuristics? 
 

Learning to solve problems is an intellectual pleasure for everyone. 
Learning how one solves problems is an intellectual exercise for the curious. 

 
Everyone enjoys having solved a problem. They don’t necessarily go looking for problems to solve, 
and they may be terrified if faced with a problem they must solve. But once it is recognized that one 
has solved a problem without assistance there is immediate satisfaction and perhaps a tinge of pride.  
 
 Professional problem solvers come early to the training that builds their skills. An innate interest and 
satisfaction in problem solving motivates them. Where we learn these skills is mostly evident. 
Obviously our academic training prepares us with specific and specialized problem-solving skills. 
And there are skills we acquire in association with others who have learned to solve problems. Then 
there are those skills we teach ourselves. The most interesting of these are the ones we simply 
discover by paying attention to how we process information and assemble solution concepts, 
seemingly out of nowhere. Personal introspection is a powerful technique for evaluating, criticizing, 
perfecting, and developing reliable problem-solving skills. A key to this process is learning to 
analyze our personal problem-solving methodology in terms of heuristics – the “tricks” or mental 
tools we apply over and over in defining, analyzing, and solving problems.  
 
Do you recall the earliest heuristic you learned? The first fascinating heuristic I remember learning 
was the trick of “casting out nines” to check answers for arithmetic problems. (See for example 
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http://www.jimloy.com/number/nines.htm.) Over time some of our heuristics become such a natural 
part of our thinking we may not even be aware we still use them. This makes introspection of the 
problem-solving process the more interesting. What heuristics do we favor? Which do we choose to 
use more often?  
 
A favorite heuristic of mine is “to simplify”. This came to mind a couple of weeks ago when my son 
emailed me a problem to solve that he had heard on the radio. I enjoyed this problem very much 
because in the process of solving it I discovered a property of numbers I had never been aware of 
before. Here’s the problem in case you would like to solve it. 
 

In a long hall are 20,000 electric lights that are operated each by a pull-chain. Initially 
all lights are turned off. A person walks through the hall and pulls every chain, thus 
turning on each light. A second person walks through and pulls every other chain – #2, 
#4, #6, etc. up to, and including, #20,000 – thus turning off those lights. The next 
person walks through and pulls every third chain – #3, #6, #9, etc. – thus turning off 
some lights and turning on others.  The next person pulls every 4th chain, the next every 
5th chain, and so on until the 20,000th person passes through and pulls the chain of 
#20,000. The question is, after the 20,000th person has pulled the last chain, how many 
lights remain on? (The answer is not a trivial one.) [I don’t know to whom credit for 
this problem belongs. If you do, please let me know.] 
 

I’ll discuss this problem in the next newsletter and the insight I gained in working it.  
 
Another heuristic I favor is “to challenge every assumption by examining its opposite”; also 
knows as the “contrarian” view. An example of applying the contrarian view that comes to 
mind is in trying to solve a mechanical wire puzzle. You know, those metal contraptions that 
you have to figure out how to take apart or to free a seemingly trapped ring, for example. 
When totally flummoxed, I have resorted to the following contrarian view. I have the person 
challenging me to solve the puzzle, to free the captured component, while out of my sight, and 
then let me try to reassemble it. (Also known as working a problem backwards.) 
 
This “contrarian view” and to “simplify” seem to become involved in my own problem-solving 
process without consciously calling for them. I don’t know where I learned either one. There 
are, of course, many others that come into play by consciously applying them. However, to do 
this requires remembering a useful one when needed. At my age, I need a heuristic for 
remembering good heuristics! 
 
Try it. See how many heuristics you can list in 60 seconds that you know and use.  
(Need a heuristic for this?) 
 
When I tried this exercise I was able to name a dozen heuristics. However, I felt during the 
exercise that there must be many more that I know and use. And there are. The easiest way for 
me to bring a useful heuristic to mind is to work a problem. Something happens 
subconsciously in this process that brings a heuristic to the conscious for its inspection and use 
if appropriate. In this case, some are useful heuristics and others are not. Furthermore, many 
others don’t come to mind. This makes me wonder what are the cues in a problem that spark 
recall of the heuristics that do come to mind? As I tried to answer this question, it occurred to 
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me that it is quite possible that the cues lie in the type of mental questioning that is evolving as 
I work on an unsolved problem.  
 
It seems evident to me that some cues indeed are imbedded in the problem statement and others in the 
thinking process. Note that I am not referring to “clues” as are included in textbook problems to point 
a student to a particular algorithm to apply or how to define useful variables. I am referring to 
conscious cues that seed the subconscious and bring to the conscious, from that database of 
experience, a useful heuristic. Thus, “seeding” becomes a heuristic for recalling heuristics. 
 
Since becoming involved with USIT, I have learned that there are words in problem statements that 
act as such cues. They consist of the objects, attributes, and effects that are verbally and graphically 
expressed. However, a single word does not do the trick. Other features are required. Herein lies the 
heart or secret of tying a heuristic to a problem. I don’t have a full answer to this concept yet, not 
even close. But I’ll list some of my observations and hope you can add more. (Any feedback from 
readers on this phenomenon of problem solving will be appreciated.) 
 
Features of a problem statement, and of one’s mental process of examining a problem, that cue for 
useful heuristics include the following and many more: (mental processes are shown in parentheses) 

 
 Cue Recalled heuristics 
1 Complexity of size  Simplify; Reduce to zeorth order; Minimize the 

number of objects 
 Patterns; including  
2 Symmetry Use symmetry; Remove symmetry; Take symmetry to 

the extreme 
3 Repetition Simplify 
4 Complementariness  
5 (lack of ) (Introduce symmetry) 
 Contradiction  
6 Self contradiction Search root causes; Search multiple effects 
7 Contradiction with known fact Search root causes 
8 Familiarity  Search known solutions 
9 Analogy with past experience Reword for ambiguity 

10 (Metaphor) (Reword for ambiguity) 
11 Specificity Generalize; Remove metrics; Take to extremes 
12 (No cues) Look for effects at points of contact; (Reword problem 

statement) 
13 Root causes (Encourage intuitive response) 

 
These brief statements may or may not have meaning to you. They do to me. And herein, I think, is 
the main key for applying heuristics. They are language and visual metaphors that expand our 
thinking as we mentally use language and simple sketches to inspire insight as we work our way 
through a problem solving exercise. A mathemathics teacher taught us to write and sketch the 
information of a problem before trying to solve it. This heuristic is golden. 
 
 

********************************************** 
 

Happy Holidays 
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_51 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
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3. Mini USIT Lecture – 53  USIT – a Method for Solving Engineering-Design Type Problems 
 
 

Using the heuristic “SIMPLIFY” 
 

This heuristic is so important I think it should be written with an exclamation mark; Simplify! 
 
How many different ways have you used, or seen used, or suspicioned that Simplify! could be used? 
 
Simplify! obviously addresses complexity – one simplifies a problem statement to reduce complexity 
and bring into view from the haze of complexity a clearer picture of a problem. I’ll try to identify 
types of complexity that can fog the view of a problem: 

o superfluous words, phrases, and sentences; 
o irrelevant assumptions; 
o multiple unwanted effects; 
o too many objects; 
o too many unimportant attributes; 
o irrelevant root causes; 
o filters; 
o metrics; 
o interesting but irrelevant history; 
o consequences if not solved; 
o relevance to programs; 
o impact on business plan; 
o timing; 
o and others.  
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All of these may have a place in the preparations for solving a problem. However, they don’t belong 
in the working problem statement. So we begin the exercise of solving a problem with a first draft of 
the problem statement that may be verbose, and immediately begin to Simplify! – we begin a 
problem by identifying superfluous components and other information and removing them. 
 
 In the last newsletter I mentioned the 20,000 electric lights as an example of a problem whose 
solution process benefits from Simplification! Did you solve it? Here it is again to remind us: 
 

In a long hall are 20,000 electric lights that are operated each by a pull-chain. Initially 
all lights are turned off. A person walks through the hall and pulls every chain, thus 
turning on each light. A second person walks through and pulls every other chain – #2, 
#4, #6, etc. up to, and including, #20,000 – thus turning off those lights. The next 
person walks through and pulls every third chain – #3, #6, #9, etc. – thus turning off 
some lights and turning on others.  The next person pulls every 4th chain, the next every 
5th chain, and so on until the 20,000th person passes through and pulls the chain of 
#20,000. The question is, after the 20,000th person has pulled the last chain, how many 
lights remain on? (The answer is not a trivial one.) [I don’t know to whom credit for 
this problem belongs. If you do, please let me know.] 
 

As you read this problem you probably surmised at least three things about it: 1) it is a mathematical 
problem, 2) it probably involves a pattern that should be determined, and 3) it has many more lights 
than necessary to discover an underlying pattern.  
 
To begin, let’s reduce the number of lights to 1. Initially it is off. The first, and only, person pulls its 
chain and turns it on. There it remains consuming power. There’s nothing profound here. 
 

st ndIf there were 2 lights and 2 people: the 1  person pulls each chain while the 2  person pulls only the 
2nd chain leaving the 1st light on and the 2nd one off.  
 
Now several things are evident. Number 1 light will always be on no matter how many lights there 
are. With two or more lights we have the makings of a pattern: combinations of on and off lights. 
And we need a few more lights to start with in order to find a pattern. I’ll try 10 lights. A matrix will 
aid in displaying the state changes of the lights. 
 

 Light Number In the table, x indicates off-lights, o indicates 
on- lights. Looking down the main diagonal we 
see the off-lights in groups of 2, 4, …, 2n or 2

 1 2 3 4 5 6 7 8 9 10
1stn; 

begging the question of whether 6 or 8 is next? 
6 is the next even number, 8 the next square of 
2. In the column labels, the on-lights are 
numbered 1, 4, 9, …, which are consecutive 
perfect squares: begging the question of 
whether 16 is next? Another pattern on the 
diagonal is the groupings of x’s plus an o, they 
go as,  1, 3, 5, …, (2m+1), which are odd 
numbers and sometimes primes – is 7 or 9 
next? A larger matrix will show more detail. It’s 
possible that all of these patterns are predictive.

o o o o o o o o o o 
2nd  x  x  x  x  x 
3rd   x   o   x  
4th    o    o   
5th     x     o 
6 th      x     
7 th       x    
8 th        x   
9 th         o  

P
er

so
n 

O
rd

in
al

 N
um

be
r 

10 th          x 
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Light Number 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1st o o o o o o o o o o o o o o o o o 
2nd  x  x  x  x  x  x  x  x  
3rd   x   o   x   o   x   
4th    o    o    x    o  
5 th     x     o     o   
6 th      x            
7 th       x       o    
8 th        x        x  
9 th         o         
10 th          x        
11 th           x       
12 th            x      
13 th             x     
14 th              x    
15 th               x   
16 th                o  
17 th                 x 

P
er

so
n 

O
rd

in
al

 N
um

be
r 

                  
 
We have two potential patterns. Let’s compare the next predicted on-light of each one.  
I.   n = 4; 2*n predicts 8 x’s in the next group, plus 1 yields the 25th light as the next on-light.  
        Hence, 4 lights on in a total of 16 lights and in totals < 25. 
II.  m = 5; m2 predicts 25.  Hence, 4 lights on in a total of 16 lights and in totals < 25. 
 
Both patterns can be extrapolated to test for agreement and the desired answer. 
I.  The number of groups of 2n off-lights, ending in an on-light (2n + 1), plus 1 is the number of lights 
remaining on. This is given by the integer part of,       

      ∑(2n + 1) + 1 = T   for n = 1, 2, …, m - 1.  
                          2∑n + m = T   T = total number of lights, i.e., 20000 
          m(m - 1) + m = T 

               m = √T  
        Number of on-lights = INT(√20000) = 141      

 
II.  The second pattern of consecutive squares, 1, 4, 9, …, has an interesting property I had never 
given thought to. The square root of an integer square is the number of perfect squares up to and 
including its square root. In our case, this gives the number of lights remaining on. Again, we need 
only the integer part of √20000 = 141. 
 

************************************************************************* 
6. Feedback 

Reader’s replies to the 20,000 lights problem 
 
I received two very interesting replies to this problem with comments on the heuristics used. 
 
USA: Matt Smith writes ... 

“141” That's my assessment of how many lights will be on after person #20,000 goes down the hall. My 
heuristic - Excel. Maybe it's a digital-age equivalent to your simplification heuristic. I figured this was a pretty 
simple repeating pattern that I could easily program into excel, so I set up a spreadsheet with a 100 x 100 

In this table, 

I. Off-lights group as 
2, 4, 6, … 2n (n = 1, 
2, 3, …,n - 1); 
These are even 
numbers, not 
powers of 2; they go 
as 2n for n = 1, 2, 
…, n – 1. 

II. On-light No’s 1, 4, 
9, 16, …, n2, (n =1, 
2, 3, …); These are 
consecutive perfect 
squares, n2. 

III. Ex’s ending in o 
patterns go as 1, 3, 5, 
7, … 2n+1 (n = 0, 1, 3 
…);. Similar to (I) 
above plus 1 for each 
o. There is no new 
information here. 

2 

4

6 



matrix. In column 1, all entries are "1" (lights on). For each cell, if the number of the light is evenly divisible by the 
number of the person (lights 2, 4, 6 ... for person 2, etc.) then the formula changes that cell to "not" of the cell to the 
left. A few minutes of thinking about how to structure the formulas, and whalla! – I can drag and copy the model as 
big as I want. At 100 x 100, I saw a pattern that the number of lights on seems to be the integer part of the square 
root of the number of lights. So 20000 lights will give 141 on. I only ran the model up to 100 people with 100 lights, 
but the pattern seems to hold, so I'll go with that guess. 

  

What's the difference between a physicist and an engineer? The engineer just wants to know what the answer is. 
The physicist wants to know why. You describe in the newsletter that solving this problem taught you something 
about numbers you never knew before. That implies that once you found this square root pattern, you figured out 
why it would be so. Once I found the pattern, I accepted it without caring so much about why, and am ready to 
move on to another problem.☺ 
Editor’s note: I need to explain the smiley face. Matt is a personal friend whom I have not seen in several years. 
When he comments on the mini-lectures he sometimes includes comments he may fear will insult me. (I’m old 
enough to be his father. So he tries to be sensitive.) He is correct about spreadsheet calculations being of the digital 
age. By now, that’s a long time. In discussing the variant of this problem, in the next newsletter, I’ll demonstrate a 
space-age shoftware heuristic! Yes, physicists are nosey. ☺☺ 
 
France: Frederic Mikusek writes … 

Thanks for this problem, which gave me some fun. The answer seems to be 141 lights on. I used several 
heuristics: First, I thought prime numbers, but then I thought simplify, so I drew a sketch with "x" for a light on and 
nothing when the light is off.  Example : 
   1  2 
   x  x   (after the first) 
   x       (after the second one) 
  and then 
    1  2  3 
   x  x  x   (after the first) 
    x  x       (after the second one) 
    x      x   (after the third one) 
And then with four, five, six, and so on. Around 9, I thought complement and I completed the previous sketch for 10 
and then 11...I checked that the number of lights on increased and did not seem to be random. Then I realized a 
change in pattern, at 4,9,16,..., I thought symmetry and square root 2^2, 3^2, 4^2. I wanted to make sure 
nonetheless and kept on with 5^2=25 (and maybe till 6^2=36). Then I thought the answer should be round part of 
square root of 20000 which is 141 and that we have to wait for 142^2 to see some change because 141^2 < 20000 
< 142^2.  

 

First I wanted to use recurrent heuristic "if you can do it for 1,2 and if you can do it for n+1 when you can do it for n, 
then you can do it for any n (any positive integer number)”, but I just assumed that I could keep on till 20000. I 
wonder if you thought something different. I suppose that if I had never heard of prime numbers I would have not 
thought about that, and I hope 20000 was the right number, because it is so easy to solve the wrong problem (was 
it 2000 or 200000 ?). I suppose if you are good at computers programming you can compute that from 1 to 20000 
with a big matrix.  

 

Now what if the light changes from off to green, then from green to red then off again? 
How many green and red lights? (I don't have the answer right now). 
  

 
In addition to this interesting analysis, F. Mikusek, has posed a fascinating variation in which the lights 
have three states. It’s a worthy challenge. Have fun. We await your replies. (Since receiving this letter, 
both Fedrick and I have independently solved this problem. Solutions will be discussed in the next 
newsletter.) 

Editor:  Ed Sickafus, PhD Copyright Ntelleck, LLC 2005    NL_53  19 December 2005  4/5 



 

8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_51 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

 
******************************************** 

 
 

Happy Holidays 
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3. Mini USIT Lecture – 54
5. Heuristics for Solving Technical Problems 

 
Using the heuristic “SYMMETRY” 

 
The symmetry heuristic suggests looking for symmetry in a problem. If it exists take it to extremes; 
examine zero symmetry and examine infinite symmetry, whatever those ideas suggest to you. If there 
is no symmetry, try introducing symmetry. Of these suggestions, introducing symmetry may be the 
least familiar. Can you think of a situation where you introduced symmetry to solve a problem?  
 
In condensed-matter physics symmetry is a very important idea that is used to characterize and 
understand crystalline matter. It is also used to solve complex theoretical problems where 
introducing symmetry often simplifies equations to be solved, e.g., introducing symmetry such as 
periodicity having a unit cell of a crystal’s lattice as its basic element.  

 
An area of problem solving that I find interesting is art, especially in sketching and painting. In one 
type of sketching, symmetry is introduced to solve the problem of rendering a three-dimensional 
impression. In this case the symmetry is not in composition but in technique. Can you think of an 
example? I have in mind the use of parallel lines to develop degrees of shading by crosshatching.  
 
What intrigues me about crosshatching is its ability to suggest an object without the object being 
defined by outlines. The result of this technique has always struck me as a bit magical; it causes me 
to see something that shouldn’t exist since it has no definitive outlines. This is a good example of 
thinking by the non-language brain hemisphere, the intuitive side of one’s brain. See example on the 
next page. 
 
In this case symmetry is used to create the object information by the use of parallel lines. The lines 
can be thought of as objects having attributes of weight, spacing, length, width, curvature, and 
density (or weight).  
 
Art, in my mind, is another field of problem solving. 

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.

 
Updates and Commentary 

 
1 USIT – How to Invent 

 

e 

y 

 

k 

s 

2 USIT – an Overview

3 Mini Lectur

4 Classroom Commentar

5 Heuristics for Solving
Technical Problems 

6 Feedbac

7 Papers and essay

8 Other Interests 

Dear Readers:  

.  This mini-lecture continues the discussion of heuristics with an 
example of “symmetry”. How would you apply this heuristic? 

.  Frederic Mikusek’s variation of the 20,000 lights problem is solved 
and our solutions are given. 
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********************************************************************* 

The 20,000 lights problem. 
 
The 20,000 lights problem was introduced for you to solve as an example of what one can do with the 
heuristic Simplify! In discussing its solution it was demonstrated that one approach to simplifying the 
solution process is a graphic technique examining only a portion of the system of lights and persons.  
 
A matrix was constructed having columns labeled “Light Number” and rows labeled “Ordinal 
Number of Person” (both are ordinal numbers). By marking boxes of the matrix to indicate the new 
state of a light when its off-on state changes, a graphic image of which lights are on and which are off 
was created. The resulting image was a triangular array whose hypotenuse (the principal diagonal of 
the square matrix) showed the final state of each light. The complimentary array has no information 
in it. Examination of the diagonal revealed useful patterns that could be expressed mathematically 
and then extrapolated to any number of lights. Two patterns were used to check agreement for the 
number of on lights in a group of 20,000. 
 
We now have for consideration, an interesting variation of this problem proposed by Frederic 
Mikusek; if the lights have three states how many remain on? Here’ the original problem and 
Mikusek’s variation: 
 

In a long hall are 20,000 electric lights that are operated each by a pull-chain. Initially all lights are 
turned off. A person walks through the hall and pulls every chain, thus turning on each light. A second 
person walks through and pulls every other chain – #2, #4, #6, etc. up to, and including #20,000 – thus 
turning off those lights. The next person walks through and pulls every third chain – #3, #6, #9, etc. – 
thus turning off some lights and turning on others.  The next person pulls every 4th chain, the next 
every 5th chain, and so on until the 20,000th person passes through and pulls the chain of #20,000. The 
question is, after the 20,000th person has pulled the last chain, how many lights remain on? 

 
Mikusek’s variation: “Now what if the light changes from off to green, then from green to red, 
then off again? How many green and red lights remain on? 

 
My first reaction on reading this variation was to wonder what the relative sizes of the numbers of 
green, red, and off lights might be? An intuitive answer came to mind – maybe they are equal. 
However, I had no idea how to justify that answer, so I ignored it and moved on.  
Since the original version of the problem was solved by simplification using a small matrix, I started 
there. Suspecting that a larger matrix would be needed to see any patterns for a three-state system, I 
used a 26 by 26 matrix (convenient for printing). The following results were found on its diagonal: 
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Light Number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
g r r - r g r g - g r - r g g r r - r - g g r r - g 
 
I studied these results for some time but couldn’t identify any pattern. I then decided to try a different 
approach; I wrote a computer program using the programming feature of Mathcad 11. The program 
(shown below for the interested programmers) and its results follow: 
 
    st := 20,000 lights 

Dgnl st( )

1

1
2

3

4
5

6

7

8
9

10

11

12
13

14

15

16
17

18

19

20
21

22

23

24

25
26

"G"
"R"

"R"

"O"
"R"

"G"

"R"

"G"
"O"

"G"

"R"

"O"
"R"

"G"

"G"

"R"
"R"

"O"

"R"

"O"
"G"

"G"

"R"

"R"

"O"
"G"

=

DGNL(st) is a vector of the diagonal 
values of an st x st matrix.  
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Dgnlst( ) col 2←

Celli "G"←

i i 1+←

 
 
 
, 
 
 
Two opportunities for simplification presented themselves: 1) consider only a triangular array above 
the principal matrix diagonal; 2) Calculate and save only the diagonal elements, thus requiring only a 
vector. 

 
i = vector cell-index. 
 
Vector’s cells initialized to G 
representing the 1st row of the 
matrix. 
 
Move to row 2. 
 
k = matrix column.  
 
 
 Change 
  state 
  of 
  cells 
  in column k. 
 
 
Jump to next k 
Inc. matrix column 
 
Inc. step size 
 
Inc. matrix row 
 
Initialize counters 
for number of  
off , green ,  
and red lights 
 
 
Count number of 
 
Off,  
 
Green, 
and  
 
Red lights. 
 
Increment loop. 
 
Return Cell  

 

Ng st( )

5.373 103
×

7.318 103
×

7.309 103
×

⎛⎜
⎜
⎜
⎜
⎝

⎞⎟
⎟
⎟
⎟
⎠

=  

off (0) 
 
green (1) 
 
red (2) 

5,373 off lights 
7,318 green lights 
7,309 red lights 

i 1 st..∈for

step 2←

Cellk "O"← Cellk "R"

:= *

if

Cellk "R"← Cellk "G"if

Cellk "G"← otherwise

k k step+←

k col col step+, st..∈for

col col 1+←

step step 1+←

row row 1+←

row 2 st..∈for

Lg1 0←

Lg2 0←

Lg3 0←

Lg1 Lg1 1+← Celli "O"if

Lg2 Lg2 1+← Celli "G"if

Lg3 Lg3 1+← otherwise

i i 1+←

i 1 st..∈for

Cellreturn



Frederick Mikusek also solved this problem using a computer program. His is written in Basic and is a bit 
simpler and easier to read than mine. He writes … 

green = 0; red = 0; color = 0; n = 20000   
Do Until j = n 
j = j + 1 
i = 0 
color = 0 
Do Until i = j 
i = i + 1 
If (j / i) = Int(j / i) Then color = color + 1  
'Remark : this means if the man number i will trigger a change for light number j ; j is a multiple of i 
If color = 3 Then color = 0 
'Remark : replace 3 (0=off ; 1=green ; 2=red)  by 2 ( 0=off ; 1=on) and you find 141 ;-)  [The answer 
to the original problem.] 
Loop 
If color = 1 Then green = green + 1 
If color = 2 Then red = red + 1 
Loop 

 
His results are:  7318 green lamps on and 7309 red lamps on and 5373 lamps off. Furthermore, he tested 
his program for the 2-state case and got the correct results. (I didn’t think to do that!  )  
 
He also discusses the heuristics he used – the main point of our on-going discourse. Here are his 
comments with mine italicized in brackets. 
 

Remark : Here are some heuristics used :  
"if you have to count something, maths are useful" 
"if you can not do it by yourself have it done by somebody else or by a machine" ; [Yes!] 
"search for a pattern"; 
"search for a change in a pattern and search what triggers it" ; [Root cause – very useful] 
"first think little" (I tried first with a hand filled matrix 37*37 to check the results, unfortunately there 
were some mistakes because I forgot that 36=6*6 ("symmetry")). 
"simplify" (half of the matrix need not be filled); 
"local quality" (only some cells of the matrix are useful); [A big time saver] 
"use colours" (to see patterns); 
"check results several times" (until algorithm gives same answers as the hand filled matrix) ;   
[Mathematics usually allows independent checks – very useful.] 
"universality" (algorithm should work for any positive number); 
"try something new" (I tried visual basic for the first time because I did not see any obvious 
mathematical analytical solution);  
"solve a problem to discover which heuristics you use"(meta-heuristic);  
"use your time for fun and learn something new everyday". [Makes getting up in the morning 
worthwhile.] 

 
This is a nice example of thorough introspection to identify heuristics that might otherwise go unnoticed –
a practice that reinforces one’s facility with the use of heuristics. Notice that his way of using a particular 
heuristic may differ from your use of the same heuristic. That’s fine. Heuristics are personal tools that we 
use sometimes without even understanding quite how to explain what we are doing.  
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_51 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

Frederick ends his email with a request:  
 

“I wish you will give us more heuristics about heuristics in 2006.” 
 
I plan to do just that. 
 
 

**************************  To be continued  ******************************* 
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3. Mini USIT Lecture – 55   
5. Heuristics for Solving Technical Problems 
 

Using the heuristic “SYMMETRY” 
 
I asked in the last mini-lecture whether you could recall ever using the symmetry heuristic to solve a 
problem? I mentioned several types of technical problems in which I used symmetry but the 
problems were mathematical and not requiring invention or creation of new concepts. A non-
mathematical example was shown from art where symmetry constitutes a tool for sketching. 
However, while writing that lecture I did not think of an invention type of problem as an example. 
This causes me to wonder if I think of symmetry in purely mathematical concepts, for the most part? 
If so, it seems appropriate to consider what is symmetry apart from mathematics? The sketching tool 
and telescope arrays are the only good examples that came to mind (but the array is mathematical). 
So I will take a quick look at what symmetry is mathematically and then see if that leads to useful 
metaphors for creative problem solving outside of mathematics. Note; repeated units, like teeth on a 
circular saw blade, may have symmetry but that doesn’t mean that symmetry was invoked as a 
metaphor in creating their initial concept (nor does it refute it). However, in this case, it would be 
obvious that an integer number of teeth on a circle would be desirable to simplify fabrication 
(solving the manufacturing problem), which, in essence, invokes rotational symmetry through an 
integer divisor (or multiplier depending on your perspective). 
 
My first thoughts of symmetry are usually examples of rotational symmetry. Rotational symmetry 
refers to mentally rotating an object about an axis and noting if its image is repeated before being 
rotated a full 360o. Consider an arrow:  It requires 360o rotation (in its plane) to be repeated; it 
has one-fold symmetry. A two headed arrow:  Its’ shape repeats each 180o of rotation (in its 
plane); it has two-fold symmetry – repeating twice in 360o. There are any number of degrees of 
rotational symmetry. Mirror symmetry is another type of mathematical symmetry. This object, ↑↑↑↓ ,

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.

 
Updates and Commentary 

 
1 USIT – How to Invent 

 

e 

y 

 

k 

s 

2 USIT – an Overview

3 Mini Lectur

4 Classroom Commentar

5 Heuristics for Solving
Technical Problems 

6 Feedbac

7 Papers and essay

8 Other Interests 

Dear Readers:  

.  I just returned from 3 days of birding in Florida where I saw a group of a 
dozen female Red-breasted Mergansers engaged in problem solving. 
Swimming in a single-file line, they would scare small fish into shallow 
back-bay water. They lay on the water with necks out-stretched and heads 
looking down beneath the surface as they chased fish. The leader would 
suddenly charge in a splashing dive, then turn and run the fish back into 
the following line. Pandemonium of splashing and dining ensued. It was 
an unforgettable sight. (There must be a heuristic here!) 
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is the mirror image of this object, ↓↑↑↑ , as seen in a vertical mirror perpendicular to this page. And 
this object, ↑↑↑↓, is the mirror image of this object, ↓↓↓↑; where is its mirror plane? Remember 
playing with kaleidoscopes? They have two mirrors positioned to produce multiple images. 
 
Symmetry is at the heart of patterns, especially of wallpaper designs. Wallpapers, tiled floors, 
geometric mosaics, printed cloth, weavings, and many other artistic objects, are constructed from 
repeated units to solve problems of design. Interestingly, the repetition of the unit pattern can be done 
in several creative manners, by step-and-repeat, by rotation, and by mirroring (and by both), e.g.. Key 
to wallpaper-type symmetries is the repeat unit and its step-and-repeat lattice. Each step begins and 
ends on an imaginary point that is thought of as a node of a lattice or of a net. The unit placed at each 
lattice point can be a simple element or a complex object. Here we have a useful metaphor. 
 

Wallpaper symmetry is a metaphor for problems having many repeated parts. They can be 
reduced to a single element (simple or complex) and a lattice. Solve a problem represented 
by its repeat element, or a small group of elements, and then scale the solution concept as 
needed. 

 
Of course, the mathematical aspects of symmetry are used in creating solution concepts. Self-
assembly of nanoparticles is a currently active area of research. An example is the study of 
assembling nanoparticles of two different materials into a binary nanoparticle superlattice to create 
materials with controlled chemical composition and geometry. [“Structural diversity in binary nanoparticle 
superlattices”, E.V. Shevchenko, et. al., p. 55 Nature, Vol 439|5.]  
 
The underlying basis of symmetry as a heuristic, in my way of thinking, is simply “repetition”. I 
usually see repetition in visual images of spatial arrangements, that is, where time is not an evident 
parameter. This thought led me to wonder about examples where time is in some way a parameter. 
Mandlebrot sets, or fractals, immediately came to mind where repetition is seen as self-similarities in 
mathematically generated and in nature’s as-grown patterns (see example next page). When viewed, 
these are stationary patterns, but when being developed time is a parameter involved in scaling the 
iterative steps of computer processing or natural growth.  
 

“A Mandlebrot set is a fractal which can be plotted using an iterative complex function. A fractal 
is a mathematically generated image that is rough, irregular and complex. A fractal also 
possesses self-similarity on many levels of magnification, so that tiny parts of the fractal 
resemble larger parts. Fractals continue to appear complex no matter how much you magnify 
them, leading some to say that they have infinite complexity. The Mandlebrot set is the most 
famous example of a fractal, consisting of a cardioid, a circular object with a dimple on one 
side, surrounded by progressively smaller arrangements of near-circles and interesting spiral 
patterns, all tangent to one another.” [www.wisegeek.com/what-is-a-mandlebrot-set.htm] 

 
It is interesting that fractals do not have fundamental rotational, mirror, or wallpaper symmetries, for 
example. Otherwise they would be simple to plot quickly. In effect, they have had a nearly 
symmetrical element broken of any symmetry condition, thus requiring tedious iterations of their 
fundamental descriptions to create large self-similar patterns. 
 
The use of symmetry to solve problems can be a subtle and overlooked aspect of problem solving. 
Fourier analysis comes to mind. Fourier analysis is based on infinite repetitions of sine and cosine 
functions of many periods. But it can be applied to a seemingly non-repetitious shape by assigning 
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that shape as the first period of a repeating function.  
 

An example of a 
fractal. 

 
 
Repricocity is a form of symmetry. As a heuristic it involves looking at a situation having two 
components from the perspective of each. For example, try looking at it both from the perspective of 
one component and then from the perspective of the other component. Sir Isaac Newton, for 
example, employed reciprocity: “To every action there is an equal and opposite reaction.”; and “The 
apple falls towards the earth, ergo the earth is falling towards the apple.” This reminds me of mirror 
symmetry for some reason. 
  
In summary 
So, what is symmetry as a heuristic? For our purposes, that is for creating new solution concepts to 
well-defined problems, it is a metaphorical seed for sparking innovative thoughts. In order to give 
symmetry a broad influence we use it (and other heuristics) at different levels of abstraction.  

Symmetry can be abstracted as follows, becoming less abstract at successive insets. 
o repetition in space or time 

 pattern recognition 
 mirror 
 rotation 
 wallpaper: repeated unit plus a lattice (or net) 

 reciprocity 
 without pattern (e.g., artistic rendering of contours and texture) 
 integer divisors 
 integer multipliers 

 
We use such seeds in order to discover symmetry in a problem. You should personalize these to your 
preferred wording. Once symmetry, or its lack, is noted the rest of the symmetry heuristic suggests to 
do something about it; namely, to increase it, chance it, decrease it, remove it, or introduce it if none 
is found. Reduce multiplicity to a single example (or a few, like the 22,000 lights problem), find its 
solution, then scale to any desired size. Note, in the 22,000 lights problem how symmetry (repetition) 
led to simplification. 
  
Please share any examples you may have of using symmetry as a heuristic. Also, you may have 
insights into how to expand this heuristic that others of us would enjoy knowing. 
 

**************************  To be continued  ******************************* 
 

↑↑↑↓ | ↓↑↑↑    ↑↑↑↓ 
        ↓↓↓↑ 
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_55 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
The two-state, 22,000 lights problem gave us an opportunity to examine in detail the heuristics we 
use in solving a problem. Most people who responded used the graphic method (a heuristic) to 
present the problem as a matrix and to find an underlying pattern – simplification. Juan Carlos 
Nishiyama  and Carlos Eduardo Requena were thorough enough to cite the solution for lights on and 
off:  “We found that the lamps on = [ ]N  ,   N: number of journeys in the corridor, and lamps off = 
N- [ ]N ” Frederic Mikusek’s 3-state variation of the problem sent us looking for different heuristics. 
Computer programming was the heuristic of choice in this case. 
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3. Mini USIT Lecture – 56   
5. Heuristics for Solving Technical Problems 
 

Using the heuristic “Reciprocity” 
 
 
In continuing the discussion of the use of heuristics in creative problem solving I’d like to point out a 
subtle difference in their applications. In solving mathematical problems in science and engineering 
we use heuristics in rational ways to recall specific cases. When solving design-type problems 
needing an initial concept we use heuristics as less rigorous metaphors. The former use appeals to 
logical LH-thinking while the latter appeals more to abstract RH-thinking. 
 
Reciprocity offers a good demonstration. Reciprocity, as employed in mathematics, is a theorem 
used, for example, in generating Green’s functions for solving electrostatic problems. Here complex 
problems can be solved from known solutions of simpler problems by invoking reciprocity. (See for 
example an electricity and magnetism textbook treatment of distributed charges and the potentials 
they produce.) 
 
We convert reciprocity as a theorem into reciprocity as a metaphor through abstraction. As a 
metaphor, reciprocity suggests to view a problem situation from a different perspective, or a 
reciprocal perspective. For example, consider different conditions in a problem situation for which 
solution concepts are known. This may involve moving objects, changing the strength of attributes, 
changing timing, location, or modifying functions. Try one at a time in small steps and then go to 
extremes. As these changes are made note their affect on the originally known solution and now on 
the unwanted effect of the problem. This thought process may be applied to problems whether or not 
a solution is known. 
 

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.
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Dear Readers:  

.  Mini-lecture 56 discusses the use of the heuristic reciprocity. If you are 
familiar with reciprocity as a mathematics tool you may enjoy seeing it 
abstracted for creative thinking. 

.  See Feedback for additional ideas about the use of symmetry as a 
heuristic. Two examples of breaking symmetry are given. 

.  Time magazine, 16 January ’06, p. 89, has an interesting and relevant 
article “The Hidden Secrets of the Creative Mind”. 
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This difference in how heuristics are applied in innovation should serve as a caution that can be 
expressed as another heuristic: Make a heuristic abstract, not rigorous, and see what ideas come to 
mind. This subtlety is the difference in engaging intuitive thinking and pure logic. Don’t fear loosing 
contact with the original problem by drifting into whimsical thinking. The original objects, attributes, 
and functions keep your mind subconsciously bounded to the real world problem.  
 
The simple exercise of identifying attributes for functions identified while applying reciprocity is 
productive. 
 
Consider a practical problem of applying reciprocity such as designing a new keyboard for computer 
input. I normally view a keyboard as an array of rather fragile buttons that fingers must be pressed 
onto in order to actuate them. A reciprocal view could be that of a key and a relatively massive object 
approaching and jabbing it. Does this perspective cause any new insights? Let’s compare some 
possibilities. 
 

Interactions with a keyboard key 
 Finger’s perspective Key’s perspective 
1 to aim at to withdraw on contact 
2 to move toward to resist 
3 to touch to allow displacement 
4 to depress  to close contacts 
5 to detect contact closure to react impulse  
6 to retract to recover position 

 
Note the small steps taken to characterize interactions (functions). They generate more opportunities 
for discovery by directing our thoughts to each step. 
 
The perspective of one’s finger, as shown in the table, seems to be rather conventional. The key’s 
perspective, on the other hand, is interestingly different. How can we make something useful out of 
these observations? First we identify attributes that support the listed interactions (functions).  
 
Note in the following table the technique of invoking anthropomorphistic words* (and physical 
words*) to Key’s perspective in order to discover a new view of attributes – a heuristic for engaging 
RH thinking. As usual, you will think of different words than I have. 
 

Attributes of a keyboard key 
 Key’s perspective of interaction Attributes 
1 to withdraw on contact fear*, flexibility,  instability 
2 to resist determination*, obstinateness*, resistance*, 

viscosity, elasticity,  
3 to allow displacement accommodation*, flexibility*,  
4 to close contacts alignment, aim*,  
5 to react impulse  forbearance*, restraint*,  
6 to recover position resilient*, elasticity, springiness,  

 
We can pause here, examine the interactions and supporting attributes found for Key’s perspective, 
and see if any intuitive solution concepts come to mind.  
 
Withdrawing and fear (1) brought to my mind a non-contact interaction involving repulsion, 
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attraction (contrarian view), induction, sound, or light. Withdrawing and flexibility caused me to 
think of a soft spring, a membrane, and a balloon. Withdrawing on contact and instability caused an 
image of a house of cards and a toothpick structure collapsing from an inpulse.  
 
Resisting and determination (2) led to an invisible barrier like a pane of glass. Resisting and 
obstinateness brought to mind an image of trying to make a mule move. I attempted to relate that to a 
key and came up with a non-moveable key, which led to inductive or capacitive coupling to replace a 
mechanical closure. To resist and resistance brought to mind piezoresistance, which led to a non-
contacting key. To resist and viscosity brought to mind a fresh idea (fresh to my mind). They led to 
an image of a small squishy balloon filled with a viscous material. A flexible balloon-like button 
would provide a soft landing for a finger, and its subsequent expansion could cause closure of 
contacts. Resisting and elasticity led to images of a spring, an elastomer, a balloon, a membrane, a 
carpet, and animal fur.  
 
Displacing and accommodation (3) suggested to me an image of pushing a solid rod into a box of 
sand. I didn’t immediately see a way of relating this to a key, so I moved on**. Do you? Displacing 
and flexibility again suggested a spring, a membrane, a balloon, and the possibility of other elastic 
components. 
 
Closing contacts and alignment (4) brought to mind telescoping tubes, dovetail grooves, pre-
positioned membranes, a non-conducting elastic spring with conductors to be brought into contact at 
each end of the spring, and a springboard and button (telegraph key). Closing contacts and aim 
brought to mind a type of accelerometer and switch having a ball that slides down guiding rails to 
close a pair of contacts. This brought to mind a pair of contacts having one shaped with a convex 
dome and the other a concave dome for conformal mating, which seems to me to combine guiding 
and aiming, thus eliminating rails.  
 
Reacting impulse and forbearance (5) led to thoughts of large inertia, rigidity, and a way of stopping 
the incoming finger without displacement for closing contacts – another way of viewing a non-
contacting key. Reacting impulse and constraint made me think of a taut membrane. 
 
Recovering position and resilient (6) brought thoughts of a drumhead and a trampoline. Recovering 
position and elasticity were a repeat of above ideas, and again for springiness. 
 
Summary: This demonstration illustrates how a reciprocal perspective can offer new views of object-
object interactions and the discovery of slightly different supporting attributes. In the process of 
developing details of the new perspective intuitive solution concepts come to mind. 
_____ 
** Exercises such as this should be time bounded. I limited myself to five minutes from the last table 
to its following discussion, since I was typing as I was thinking of ideas. 
 
 

**************************  To be continued  ******************************* 
 

“All research shows that the creative process is basically the same: generating ideas, 
evaluating them and executing them, with many creative sparks over time.”  
 

Professor R. Keith Sawyer, psychologist, Washington University, Time, 16 January 2006. 
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_55 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
 
. “An example of breaking symmetry as a solution heuristic - fans with unevenly spaced blades are 

quieter. Even spacing of blades can create constant tones as they interact with the air and 
neighboring objects. By breaking that symmetry, the generation of a constant tone is impeded.”  
From Matt B. Smith, a frequent contributor. 

 
. This example reminded me of having marching troups break their rymthmic steps while crossing 

bridges in order to reduce sympathetic vibration. 
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3. Mini USIT Lecture – 57   
5. Heuristics for Solving Technical Problems 
 

Using the heuristic “Eliminate Filters” 
 
Three degrees of seeds 
Elimination of filters is a rather common heuristic in creative thinking. The idea is to name 
things by their functions instead of using common commercial names. In doing this we 
eliminate unrecognized bias in our thinking and thereby discover new viewpoints of objects. 
 
Note that I said, “…by their functions…”. The plural is intentional because herein lies a major 
value of this heuristic – spending a moment in thought to recall as many instances of an objects’ 
usage as possible. For example, cellophane tape or paper tape could be renamed by an 
example of usage, such as … 
 

a bandage a place marker in a book 
a book binding a tube splicer 
a page mender a fly trap 
a double-sided sticker  an implosion protector to contain shards  
a picture hanger a paint border guide 
a hole filler a lettering stencil 
a funnel a lift-off stencil 
a lint remover a display screen protector 
a moisture barrier for packages a tie for holding bundles  
a backing to repair a tear  a handle for dipping objects 
a wire insulator a reference tab 
a tool identifier … (You can continue this list.) 

 
The fundamental value of this exercise is recall. Creative thinking involves seeding our subconscious 

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.
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8 Other Interests 

Dear Readers:  

. Mini-lecture 57 addresses the heuristic Elimination of Filters. I suspect 
that most readers know this heuristic, but how do you know it? That is, 
how have you used it? It has a special significance in USIT, as you’ll 
see. 

. Are your inventive skills as good as your routine problem-solving skills? 
They should be. We use the same parts of our brains for both activities.  
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and reaping the results (recall).  
 
I intentionally cited each example of tape usage as the name of an object although its function came 
to mind first. The next step in using this heuristic (eliminate filters) is to generate even more insights 
by converting these objects names to the new functions that they imply. For example, using tape as a 
bandage for a wound in one’s skin has at least two functions: to cover (or protect), and to bind 
together (or to hold). Functions are expressed intentionally as infinitives. Out of the one word, tape, 
we have created a new object, bandage, and two new functions, to cover and to bind.  
 
One more step in expansion of an object’s name brings yet more insights. This step entails the 
expansion of functions into pairs of interacting attributes. For example “to cover” brings to mind the 
interaction of areal with impervious, and contact with antiseptic.  
 

I leave it to the ambitious learner to expand the previous table of object names into 
functions and then into pairs of active attributes – as many as possible. Your efforts 
will be interesting to hear about.  

 
In essence, seeds have three degrees of freedom. Try expressing object names as nouns, functions as 
infinitives, and attributes as adjectives. It can help to understand the different nature of these 
language elements and the type of seeding they represent. Playing with words plants seeds. It also 
brings a degree of logical thinking that your LH can appreciate. Later, you have an opportunity to 
translate these seeds into more ambiguous metaphors that your RH will ponder. 

---- 
 

Before discussing the next use of the eliminate-filters heuristic, take a moment to list your ideas about
the definition of invention. What, in your mind, constitutes invention? If you have no ideas consider 
what conditions must be satisfied in order to obtain a patent in your country.  
 
Invention 
When I think of invention several descriptive terms come to mind: novelty, newness, not evident to 
practiced eyes, surprise, an unusual perspective, and the common envy, “Why didn’t I think of that?” 
All of these descriptive terms are filters! They are used to decide whether a new concept is novel, 
new, evident, surprising, or unusual. They are filters that are applied after a new concept has been 
created and before it is recognized as an invention. In other words the existence of new concepts and 
their subjection to these filters has nothing to do with where they came from or how they were 
generated.  
 
I suspect that you and I will find some of the same definitions of invention and some differences. In 
the case of finding the same definitions I wonder whether we understand our definitions in the same 
way. The point of this uncertainty is to underscore that our definitions of filters are based on 
judgments lacking standards.  
 
From this observation comes a salient feature of USIT; namely, solving routine design problems and 
inventing new concepts are treated in the same way using the same tools in USIT. They are the same 
problem – finding a new concept. Later, found concepts are filtered to cull inventions. 
 
This conclusion is in line with recent findings in cognitive psychology. A few quotations will 
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illustrate my point: 
 

“The new wave of research has upended virtually all popular notions about creativity.” 
“Innovation requires no special thought processes.”  
“No magical ‘aha’ bursts from different mental processes – creative thinking uses the same 

mental building blocks used in everyday thinking.” 
  Professor R. Keith Sawyer, psychologist, Washington University, Time, 16 January 2006, pp 89-90. 

 
Consider the kinds of problems represented by a need for invention: examples include a product in 
need of a new feature; a device in need of a new function; a process in need of higher efficiency; a 
totally new product; a totally new process; and a new material. The USIT strategy of using the same 
methodology to solve all of these problems begins by reducing each to a single unwanted effect.  
 
Elimination of filters is a subset of Simplification. 

 
In a classroom discussion someone may proffer that invention is the creation of a concept that has 
never existed in the past. Let’s give that a try. Let’s invent a concept that has never existed. 
… You go first! … 

… … Give up? 
    Okay, I’ll take a shot at it. … 
     … Something seems to be missing. 
 
The obvious difficulty with this challenge is finding a place to start, getting a “handle on it”, so to 
speak. It’s sort of like searching root-cause starting points. I have a personal heuristic that I apply in 
this situation. It’s one I learned from reading books on sketching. “Don’t draw the object, draw its 
negative space.” By drawing the negative space one discovers the object without drawing the object! 
How’s that for a new perspective?  
 
What does it mean to find the negative space of a concept never invented? To me it means to observe 
and characterize the surroundings that we, by our technological interests, bring to the problem 
situation. I would put whimsy in the negative space, for example. Existing artifacts would go there 
too.  
 
There lies a clue.  
 
If we focus on existing artifacts as negative space we get a glimpse of the boundaries of what we 
want to find. In other words, a future, non-existing concept can be localized from past artifacts. This 
gives us a means of defining specific boundaries of where to look (think). For example, we can 
decide to invent a new form of transportation. This leads us to characterize existing forms of 
transportation and extrapolate from one of them. Having selected a specific form of transportation we 
can characterize its limitations as negative space of possible new concepts. Further characterization of
the selected mode of transportation will identify things like propulsion, navigation, comfort, capacity, 
efficiency, reliability, infrastructure, and many other issues. Each of these becomes a new focus. At 
some point we land on an issue to be addressed in detail. Here we word the problem to be solved (i.e.,
invention) in the form of an unwanted effect. This obviously is a limitation of an existing artifact – a 
limitation of a manmade thing. Unwanted effects are the fodder of USIT. Now we apply our 
conventional USIT tools. For large problems many issues may need to be solved in this manner. 
 
Negative space is a specialized form of Reciprocity.  
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 
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gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
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Derivation, Application”  -- HSTP 
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Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
 

You are invited to comment on the above mini-lecture and share your ideas. 
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3. Mini USIT Lecture – 58   
5. Heuristics for Solving Technical Problems 
 

Using the heuristic “Anthropomorphism” 
 
 Anthropomorphism, as a concept-generating heuristic, ascribes human attributes to an object. Since 
our goal in innovation is to think creatively, it behooves us to find new vantage points for looking at 
a problem. A very useful and unusual heuristic for this purpose is anthropomorphism. (Yes, there are 
probably easier names to use for this heuristic. Let us know what you prefer.)  
 
The particles method of USIT ascribes human attributes to otherwise inert “particles” as a gambit for 
generating new perspectives. The use of some form of anthropomorphism in creative thinking has 
been around for a long time. In one method you imagine being in an object and wondering how you 
might possibly behave in the unwanted effect under examination. When examining the point of 
contact of two objects supporting an unwanted effect, one can center one’s thoughts in either object. 
In USIT, inert particles are placed either in, on, or around an object involved in an unwanted effect. 
The problem solver then examines the inert particles and wonders what attributes they might possess 
that would aid in resolving the unwanted effect. In this process, assignment of human attributes is 
encouraged for unusual insights.   
 
When writing the USIT textbook (See the table of publications at the end of this newsletter), I used, 
as an example of assigning human attributes to otherwise undefined particles, the problem of 
removing earwax. One of the solution concepts that resulted in this exercise is given in EW11 on 
page 335: “Perhaps a new gene could be developed that would prevent wax formation or change the 

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.
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8 Other Interests 

Dear Readers:  

. In Feedback, reader John Dunbar offers a very interesting example of the 
use of the symmetry heuristic. His example involves the use of “agents” 
in computer software. Reading his article brought to my mind an 
incident while scuba diving in Lake Huron. My diving buddy and I were 
25 feet down examining the remains of an old boat when suddenly there 
was no light. We looked up to find a huge school of smelt doing 
synchronized swimming as they slowly passed over us. 

. An article in today’s New York Times sparked today’s mini-lecture. 
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character of wax that is created to make it easier to be removed.” 
 
This brings me to an article in today’s New York Times: “Scientists Find Gene That Controls Type 
of Earwax in People”, The New York Times INTERNATIONAL Monday, January 30, 2006, p. A8. 
A team of Japanese researchers, Kohichiro Yoshiura and colleagues from Nagasaki University, have 
reported in Nature Genetics the discovery of the gene that determines whether one’s earwax is wet or 
dry – the ATP-binding cassette C11 gene. (It makes me wish I could claim that they had read the 
USIT textbook. ☺) 
--- 
Suppose we were trying to solve the problem of buttoning and unbuttoning a blouse or shirt using 
one hand. What’s the problem? I imagine that for a majority of the population it is not a problem. But 
for people with finger-joint problems, or simply the aging of dexterity, this may no longer be an easy 
task.  In order to identify the unwanted effect, let’s examine the process of single-handed fastening of 
a shirtsleeve button. [Without reading ahead, or actually doing this, can you verbally describe how 
you button a shirt cuff one handed?] 
 
Using the thumb and an opposing finger, I grasp the buttonhole side of the cuff and spread the 
buttonhole open on my thumb as the button hole is pressed against the button and my wrist. The nail 
of the opposing finger catches the button as it protrudes through the buttonhole with pressure still 
applied to my wrist. The button can then be pulled through the hole. This works most of the time.  
 
When doesn’t it work? It is a more difficult task when the buttonhole is too tight, the cuff is too stiff, 
the button is too small, and the fingers lack dexterity. What is the unwanted effect? During the 
operation just described, spreading the buttonhole open and pushing the edge of the button into it are 
too difficult. Lets sprinkle some inert particles on the buttonhole (X’s in the figure) and find out what 
attributes they could have to address this unwanted effect.   
 

ButtonButtonhole 

XX
XX
XX
X Button Buttonhole

 
 
 
 
  Problem state     Solution state 
 
One way to visualize this problem is to give the particles human attributes and then imagine what 
they might do. Obviously, they could make the buttonhole longer and wider, as well as making the 
cuff supple (not shown in the figure). Done! Now what?  
 
Not so fast! This exercise is supposed to cause us to continue and translate these generic actions into 
some meaningful embodiment of a solution concept. I started to continue but stopped to consider the 
new problem these actions create. Such an enlarged buttonhole and supple cuff are good conditions 
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for automatic unbuttoning of the just fastened button!   
 
This, of course, is the kind of situation we are good at recognizing and addressing. We have looked 
at spatial attributes, what about temporal attributes? Larger buttonhole and supple cuff are spatial 
attributes only needed while buttoning and unbuttoning.  
 
Now a useful idea comes to mind. Lengthen the buttonhole and sew together its extended ends with 
elastic thread. This will enable the buttonhole to open easily while being spread apart on the thumb. 
When released, the elastic thread will return the buttonhole to its original size. 
 
I will not be surprised to learn that some reader 

ButtonButtonhole

xx

xx

Sewn
ends of

enlarged
hole.

already knows this solution concept. 

6. Feedback 
 
“Here's an example of symmetry to answer your question on USIT #55. Feel free to use it if you 
think it is worthwhile. [‘ I do.’] 
  
An example of symmetry as a heuristic could be the use of "agents" in software. There you write 
software agents that react to events or conditions as they unfold over time. There can be many 
types of software agents; each type can scale up the number of its agents into large numbers. The 
advantage to agents is that they can scale quickly, can react over TIME as events and conditions 
unfold, and can be made to follow simple rules. Please notice that there is often a TIME 
dependency: how agents react to events depends on prior numbers of agents of various types.  
  
An analogy would be the immune system in the body. There are different types of immune system 
cells that attack "alleged" invaders. Each of these types of cells is programmed to react in certain 
ways. Over time, conditions change, producing different reactions by the immune system "agents" 
because they are increasing from starting numbers based on differing initial conditions. 
  
Another place where "agents" can be used is in simulating the flight of birds. Each bird could be an 
agent and software would be written following simple rules (like fractals). One rule could be "Keep 
an equidistance between the bird on your left and the one on your right." A small number of flying 
rules would simulate the flocks and flocking of birds, fish, or shoppers. 
  
Both the immune system reactions and the birds flocking rely on "repetition": repeating something in 
the small scale, using rules, many times. Both such agent systems rely on heuristics, simple rules of 
thumb. 
  
Software agents are like fractals but have the advantage of more complicated rules. Both change 
dramatically based on initial conditions.” 
  
John Dunbar 
Sugar Land, TX 
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_56 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

Apologies to readers: 
Recently I was reminded of my limited skills in matters of the English language, especially skills 
in spelling and matters of grammar. I blame it on a gap in my education occurring over a period of 
time when I was first learning the art of creative thinking (then known as daydreaming). This is a 
problem I have not solved but have developed a technique for reducing the frequency of its 
embarrassing occurrences (some of the time). When I remember to, I recite my mantra: “Always 
remember how many zees there iz in izz!” ☺ 
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3. Mini USIT Lecture – 59   
5. Heuristics for Solving Technical Problems 
 

Tricks-of-the-Trade  
 
When explaining what heuristics are I usually include “tricks-of-the-trade” without specifying a 
particular trade. I imagine that every trade has numerous examples of heuristics specific to the 
trade.  
 
One of the earliest tricks-of-the-trade that I learned was from my father who taught me 
fundamentals of carpentry. He made a point of reminding me to “always measure twice and cut 
once”. This reminds me of a friend who likes to say, “I cut it twice and it’s still too short!” 
 
Specialized heuristics are rife in mathematics. They are as well in many other fields. They all 
aid in solving problems. Have you ever been stymied in a project and wished for an inspiration 
to resolve the situation? Structured problem solving was developed to address such situations in 
creative thinking about technical problems. What about stymies in other fields? Do you know of 
any? 
 
Three years ago, while working on poetry, I found myself suddenly without any inspiration. I 
was studying a picture of a beautiful bird, a Seychelles Fody that I had photographed on Picard 
Island in the Seychelles, and trying to write a poem to go with the picture. It seemed to me that 
this must be a common situation for poets – it is for other kinds of writers – although at the time 
I didn’t know how any of them resolved an inspiration stymie. So I telephoned a friend in 
Denver who is a poet and asked him if he had learned how to address this situation. He had. A 
professor in one of his courses gave the assignment of writing a poem that began with, “Once I 
was …”, and finished with, “… but now I am …” Perfect! Just the heuristic I needed.  

If you will allow me … 

Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering
innovative solution concepts, when conventional methodology has waned.

 
Updates and Commentary 

 
1 USIT – How to Invent 
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2 USIT – an Overview

3 Mini Lectur

4 Classroom Commentar

5 Heuristics for Solving
Technical Problems 

6 Feedbac

7 Papers and essay

8 Other Interests 

Dear Readers:  

.  This newsletter’s mini-lecture visits some common tricks-of-the-trade. 
They are examples of heuristics we learned to use before we heard of the 
word heuristic.  

.  The next newsletter will be delayed until I return from a visit to India. 
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    Like You 
 

once I 
 was a bird 
  not any bird 
   a spring bird 
    first on the scene 
     staked out my pad 
      preened up a prince 
       decked out a dude 
        sat on an exposed limb 
         sang an aria to a princess 
             … verse after verse after … 
         heard rustling in the brush 
        glimpsed a fleeting eye 
       turned up the volume 
      stopped the rustling 

      softened a swoon 
    lost my breath as 

I listened to the beautiful singing of this Fody for over half an
hour as I worked my way thought the island growth trying to

find him. When we met, he posed for this shot.

   she fluttered over 
  sat by my side 
 but now I am 

 spellbound 
Ed Sickafus  dumb 

 

Many tricks-of-the-trade are valuable as fresh viewpoints. “Measure twice, cut once.” “Saw on the 
outside of the line.” “Momentarily steer toward the rock you want your bicycle to miss.” (Your 
natural reaction will then take you away from it.) “A pint’s a pound the world around.” “Fill your 
brush with paint.” Advice given to me to avoid stomach problems, during a six-week stay in Spain, 
and deal with the ubiquitous olive oil: “Take a little wine with every meal.” It worked! “Add acid to 
water.” (Rather than pour water into acid.) Remembered for a high school chemistry exam: “CC’s 
times normality is equal to cc’s times normality.” “Wear Polaroid lenses when fly fishing.” “A full 
camera f/stop changes the amount of light by a factor of 2 (2x or ½x; also for a full shutter speed).” 
“To quiet a constrictor snake, cover its eyes.” “The hottest part of an acetylene-torch’s flame is the 
end of the blue plume.” “To set an oxy-acetylene flame (to stoichiometry), adjust the oxygen 
pressure until the yellow plume just disappears into the blue plume.” “Slice brisket across its grain.” 
“To yell at someone in a boat, put your head near the water’s surface.” “Your wingspan (middle-
finger tip to middle-finger tip) is your height.”  

A dinner-table joke is to tell someone you know how long his or her nose 
is. When they ask how you tell them to extend their index finger and 
their thumb next to it. Then place the tip of the thumb on the end of their 
nose and their index finger will just fit at the bridge of their nose. 

It is evident that tricks-of-the-trade are highly specialized to each 
trade. They seem to lack cues for generalization – at least not among 
the limited sample cited above. A continuing interest of mine is the 
search for a hierarchical association of heuristics that organizes more 
specific heuristics as instantiations of general ones. The goal of this 
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search is to enable personal management of a larger repertoire of heuristics tools. Perhaps one of the 
easiest types of heuristic that might fit a hierarchical scheme is “simplify”. This heuristic is a 
favorite, partly because of its many ramifications.  
 
An especially powerful application of simplify is found in “back-of-the-envelope” calculations that 
technologists like to do. An example is the use of π. What is the value of π that you have 
memorized? 
 
Of course the value of π that one uses will depend on the application. For this discussion I’m 
interested in back-of-the-envelope type calculations, or simple mental approximations. For π, I favor 
the value 3. The error in using this number rather than its value to, say, 400 decimal places for 
example, is less than 5% too small.  
 
Approximations to 5% accuracy are very useful. Calculations that are linear in π – like area and 
circumference – can be quickly corrected by mentally adding 5% (½ of 10%) of the estimation (i.e., 
of the π = 3 estimation), should such accuracy be needed. Adding 5% of the estimation is still an 
approximation, but now the error is less than 0.3% too large. Using π = 3 is usually good enough 
when buying lumber and other materials for construction.  
  
Among the tricks-of-the-trade cited above an obvious common characteristic is their simplicity. In just a 
few words, and without explanation, they convey useful information. Each is justifiable with special 
knowledge but you can use the heuristic without knowing its justification.  
 
Five of the heuristics mentioned are mathematical: A pint’s a pound …; The 2X rule for camera 
exposure; CC’s times normality (is a constant); Pi = 3; and your height is your wingspan. I find 
mathematically based heuristics easier to memorize and recall than non-mathematical ones. I’m not 
sure why, but I have wondered if they somehow join both brain hemispheres in their recall. (Two 
heads are better than one.) It might be that the LH notes the mathematical connotation and RH 
associates an image. In any case they are good examples of simplification at work. 
 
Approximation is a particular example of simplification. Approximation is hierarchical to some of 
the above examples.  
 
If we start with approximation as a heuristic an interesting form of simplification becomes evident in 
tackling a difficult problem. Don’t solve the problem solve an approximation to the problem. This is 
especially useful when dealing with multiple unwanted effects. An approximate problem, for this 
situation, could be one with only one of the unwanted effects present. Should this still be too 
difficult to tackle, try weakening the unwanted effect as a form of approximation.  
 
Solving an approximation to a given problem is a well-known heuristic in mathematics.  
 
Although an approximate problem is not the real problem and therefore cannot produce the exact 
answer it is, nonetheless, a powerful tool for creative thinking. The process of constructing an 
approximate problem and the rational that goes into the exercise gives birth to new insights. Ideas do 
come to mind relevant to the more difficult problem.  
 
Can you recall using this heuristic successfully? 
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8. Other Interests 
 

1. Have a look at the USIT textbook, “Unified Structured Inventive Thinking – How to 
Invent”, details may be found at the Ntelleck website:  www.u-sit.net (Note; not at 
www.ic.net) 

2. USIT Resources   Visit www.u-sit.net and click on Registration. 
 

Publications Language Translators Available at … 
1. Textbook: Unified Structured 
Inventive Thinking – How to Invent 

English Ed Sickafus (author) www.u-sit.net 

2. eBook: Unified Structured Inventive 
Thinking – an Overview 

English Ed Sickafus (author) www.u-sit.net 

 Japanese Keishi Kawamo, Shigeomi 
Koshimizu and Toru 
Nakagawa 

www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com/www/usit/ 
register_form.htm 

“Pensamiento Inventivo Estructurado 
Unificado – Una Apreciación Global” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

3. eBook “Heuristics for Solving 
Technical Problems – Theory, 
Derivation, Application”  -- HSTP 

English Ed Sickafus (author) www.u-sit.net 

“Heurísticas para Resolver Problemas 
técnicos – Teoría Deducción 
Aplicación” 

Spanish Juan Carlos Nishiyama  y 
Carlos Eduardo Requena 

www.u-sit.net 

4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_58 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
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Unified Structured Inventive Thinking is a problem-solving methodology 
for creating unconventional perspectives of a problem, and discovering 
innovative solution concepts, when conventional methodology has waned.
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Dear Readers:  
 2 USIT – an Overview

.  I’m just back from India and have made a partial trip report into a mini-
lecture on the use of assorted heuristics to solve a people problem. This 
is an example of using USIT techniques to solve a non-engineering-
design problem. 

 
 
3 Mini Lectur

 
4 Classroom Commentar

 
 

5 Heuristics for Solving
Technical Problems 

.  The last mini-lecture examined heuristics classified as “Tricks-of-the-
trade”. See this letter’s Feedback-section for an interesting reader 
response.

 
6 Feedbac

 
7 Papers and essay

 8 Other Interests 

 
 

3. Mini USIT Lecture – 60   
5. Heuristics for Solving Technical Problems 
 

Heuristics solve a “people problem” 
 
 
“People problems”, of the psychological kind, 
can be difficult to address. 
Not yours. 
Mine! 
 
This mini-lecture is devoted to examples of using 
heuristics to solve a people problem – simplify, 
root causes, single unwanted effect, humor, 
sarcasm and other heuristics not identified. I’ll 

begin with the problem situation. 
 
The problem arose during our “Heart of India” tour to the north-central part of India, a 16-day 
commercial tour, by a US company. Hints of dissatisfaction with the organizing company began in 
London’s Heathrow airport as we met other members of our group. Complaints were being voiced 
about the bad flight connections the company had arranged and about conditions on the overseas 
flight.  
 
My wife and I had been up about 30 hours by the time we arrived at our hotel in New Delhi. With 
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stops and equipment changes in Washington DC and New York, we were very tired on our arrival and 
not prepared for what happened next. We arrived in the hotel near midnight and waited an hour in the 
lobby before being informed that our rooms would not be ready until 3:30 a.m. We actually got into our 
rooms at 5:00 a.m.!  
 
Between midnight and 5:00 a.m. I began mentally compiling a log of things-gone-wrong and things-
gone-right (a business practice I learned at Ford Motor Company). The log had events, times, locations, 
and witnesses. However, it was not well organized and I couldn’t seem to find a good scheme for its 
logical organization. Its purpose was clear; namely, to inform the president of the travel company of my 
deep dissatisfaction. Listening to others voice their complaints added fuel to my log but didn’t clarify it. I 
decided to postpone further thinking on this issue until I was more rested (there’s a heuristic here).  
 
Our first trip was a visit to the India Gate, a memorial to soldiers. There I accidentally discovered a small 
owl sitting on a low limb of a tree watching me. After examination with binoculars, I approached him 
slowly to get within camera range. Suddenly, he ran up the limb and into a hole in tree. Disappointed, I 
started to leave, but then decided to go to the tree and examine the hole. I did, and discovered two large 
eyes staring at me. I got my picture!  
 
During the day my mind jumped back and forth between negative thoughts about my log of things-gone-
wrong and positive thoughts about the potential of birding in India. Logical order was still lacking in the 
log. I started to analyze why I couldn’t introduce any logical order when it occurred to simplify the log. 
That led to examining its contents introduced thus far and then the realization that it was too complex. It 
was immediately evident to me that my bent for precise observation and detailed description was creating 
unnecessary complexity. This led to considering root causes of the complexity, which revealed that more 
than one unwanted effect was behind it. So I then focused on identifying the purpose of the log and a 
single unwanted effect.  
 
The purpose of the log was clear; to establish a basis for demanding some sort of recompense for the 
inconveniences and mal treatment already encountered. This realization raised the question in my mind 
of why was recompense needed? The answer was obvious: because of the negative impact on my 
vacation. That did it! I suddenly saw that spending time on this log was a totally negative experience that 
was continuing to grow. The unwanted effect was negative experience. Now I had a new approach to 
consider. 
 
A solution heuristic of USIT is to convert an unwanted effect into a function; i.e., into a desirable effect. 
In this case, I needed to convert my negative experiences into positive ones. I could simply forget the log 
and have only positive thoughts, but some of my negative input came from my traveling companions. 
How was I to change their negative thoughts? I was sure that they would not be interested in my musings 
about structured problem solving and our group interactions. The unwanted effect needed modification. I 
thought of personal and group negative experience as a more appropriate wording. However, this adds 
more objects to a simpler problem. It works against simplification. So I decided to consider personal, 
negative experience, find solution concepts, and then determine if any could be expanded to apply to a 
larger set of objects.   
 
At this point in the problem analysis, I recalled the positive effects of humor on one’s psyche. Now I had 
a solution concept. I needed only to think of old jokes, or create new ones, to smother negative thoughts. 
Furthermore, the jokes could also be shared with my companions without their need of knowing my 
motives. As I tried to resurrect an old joke it appeared that this was not going to be easy. My ability to 

Editor:  Ed Sickafus, PhD Copyright Ntelleck, LLC 2005    NL_60  6 March 2006  2/4 



recall old jokes on demand was useless. Another problem has been discovered. 
 
If I can’t recall jokes I’ll just have to invent them. At that, I have some ability – at least the ability to add 
a humorous twist to a discussion topic. But, this could fail on demand also – another unwanted effect. A 
reliable method was needed for creating instant humor. I tried to analyze how repartee works for a 
comedian. An idea came to mind: sarcasm. Ad hoc sarcasm can fit many situations. Our situation, the 
one that caused me to contemplate a log of things-gone-wrong, was rooted in unfulfilled expectations. 
That’s it! Sarcasm directed at expectation would be my game. I needed only to find the causal 
expectation in any negative comment and address it sarcastically.  
 
This whole trip was based on expectations. Some were invented in our own minds and some were 
provided in the company’s brochure describing the tour. An especially big expectation (in my mind) was 
an impending sighting of wild tigers in a game preserve to be visited. The expectation was already ripe 
for sarcasm because it was advertised with the cautionary note that, as a result of their decreasing 
numbers, sometimes tigers are not found.  
 
At the first opportunity, I brought up the topic of potential tiger sighting and cast my question in dripping 
sarcasm. “Just how many tigers can we expect to see?” From that moment, tiger-sighting sarcasm 
became a staple of conversation that everyone seemed to participate in.  
 
Then “tiger-sighting day” came. Two jeep trips into the jungle were planned. The morning excursion had 
no tiger sightings. This made the sarcasm of the afternoon the more poignant. We saw many interesting 
birds, monkeys, deer, and crocodile, mostly at the lake where we stopped as our afternoon trip came to an 
end. Suddenly our guide said, “I think I see a tiger!” All binoculars turned into the direction he was 
facing and one by one we each saw the tiger. He was lying in tall grass on the edge of a clearing where a 
small group of spotted deer was feeding. In a moment, he got up and walked out of the grass, along the 
edge of the clearing, and lay back down in the grass with a better view of the deer. Then we saw a second 
tiger lying in the grass watching the deer. Two tigers! I got my picture! 
 
Thus, a trip that began with a depressing mood ended on a very high note. My own assessment was that 
the trip became the more interesting with each passing day. In addition, the trip provided an unexpected 
challenge to apply USIT in solving a personal, people problem, having my own expectations and sour 
mood as the problem situation.  
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4. U-SIT and Think Newsletter English Ed Sickafus (Editor) www.u-sit.net 
 Japanese Toru Nakagawa and 

Hideaki Kosha 
www.osaka-
gu.ac.jp/php/nakagawa/TRIZ/ 

 Korean Yong-Taek Park www.ktriza.com. 
Mini-lectures from NL_01 through NL_59 Spanish Juan Carlos Nishiyama  y 

Carlos Eduardo Requena 
www.u-sit.net click on 
Registration 

 

Please send your feedback and suggestions to Ntelleck@u-sit.net and visit www.u-sit.net 

To be creative, U-SIT and think. 

7. Papers and essays 
 
The following materials can be read by clicking on their titles. Links are also available on the USIT 
website (www.u-sit.net/Publications) 
 

1.      “Injecting Creative Thinking Into Product Flow” 
2.      “Problem Statement” 
3.      “Metaphorical Observations” 

6. Feedback 
 
Rich Kucera sent in two articles concerning specialized heuristics. They are both rich in tricks-of-
the-trade-type heuristics. One discusses techniques for stalking and the other gives heuristic adivse 
on tracking. It interesting to see the wealth of heuristic-type information packed into these two 
articles. They are both written by Rick Curtis, Director, Outdoor Action Program, Princeton 
University. One is the “OA Guide to Nature Observation & Stalking” and the other is “OA Guide to 
Animal Tracking”. 
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http://www.u-sit.net/PapersEssays/InjectUpdateWeb.htm
http://www.u-sit.net/PapersEssays/ProblemStmnt.htm
http://www.u-sit.net/PapersEssays/MetaphoricalObsrvtns.htm

