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Triangular Fractals by Edge Inflation in J. 

R.E. Boss 

1. Introduction 

1. We will try to do as much drawing as possible with J, but some complicated draw-
ings we will use TikZ, the Latex drawing program. 

2. Our fractals live on the triangular grid, depicted in Figure 1 as generated by the J-
code in J-expression 1, which produces this famous grid. 

3. From the three main axes we will denote the positive direction with 1,2 and 3, as 
in Figure 2 at the right, and their counter direction with –1, –2 and –3. 

4. The fractals we will study will be walks on the grid (always triangular) which 
are directed graphs. But we will consider them as an ordered set of edges of which 
each consecutive pair of edges share a vertex. And such an edge is determined by its 
direction, so a walk is a sequence of edges, e.g. by 1, 3,2, 1,3, 2    to denote a hex-

agon, as you can check yourself.  

5. The first vertex or start of a walk, mostly the origin, but often unknown, is called the entry, the last ver-
tex the exit. A walk can visit a vertex or an edge zero or more times. A walk is called Hamiltonian if a ver-
tex is visited at most once and Eulerian if an edge is visited at most once. A Hamiltonian walk, or a path, is 
also Eulerian; a vertex in an Eulerian walk (on a triangular grid) can be visited at most three times. 

2. Some tools 
6. An important tool which is easy to implement in J is the so called signed permutation. It is a permutation 
  on a, mostly finite, set of consecutive numbers  1,2, , called the digiset (to distinguish it from alphabet) 
and its negatives, in J to be generated by the J-expression 2 at the right. If 
   x x    , then we say it is a signed permutation. As one can immediately 

see, we have ! 2nn   signed permutations on n positive numbers which are deter-
mined by their images on those positive numbers. So we will   denote by 

    1 , 2 ,  .  

7. On the triangular grid, signed permutation come in real handy. E.g.  3, 1, 2    is the rotation over 60° 

as one can see from Figure 2 immediately. But there is one caveat, since the three directions 1,2 and 3 are 
not independent, not all combinations of numbers are allowed to represent geometrical transformation. We 
cannot have  1,3,2  for example. 

Figure 2 

   ,(,.-)>:i.5 
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J-expression 2 

Figure 1 

   require 'plot' 

   options=:'tics 0; frame 0; grids 0; color black; labels 0;aspect ' 

   Rl=: ({.,.L:0{:)/.@|. NB. Lines to the Right 

   Ll=: ({.,.L:0{:)/. NB. Lines to the Left 

   Hl=: ({.,.L:0{:)"1 NB. Horizontal lines 

   t=:(2%~ 1, %:3) *"_1 >,"2 L:0/(0 2|:>)L:1(Rl(,~<)~ Ll,&< Hl) |:{2#<i.5 

   (options,":%~/(>./-<./)"1 ,"2 t) plot  ;/t 

   pd 'save jpg  "F:\JoJdec15\triangular_grid.jpg"' 

J-expression 1 
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8.  Signed permutations of course can be multiplied and inverses can be taken. Here are the J-verbs. 

9. Another tool we will need is the substitution. We will be able to construct fractal walks by 
substituting one edge for some other edges, increasing the length of the walk. By definition, 
given a substitution S  and a digiset D , we assume there is an x D  such that 

 lim n

n
S x


  , or in words, the length of the walk generated by S  on x   is unbounded. A 

walk F  is called a fractal if  S F F . If  lim n

n
S x F


  is a fractal for x D , the we call 

the sequences  ; 0,1,nS x n   the approximants of F . 

10. A substitution is given by rules  S x  for each 
x D . In J-expression 4 is a table given for the 
rules of a substitution S A on the triangular grid. 
In J-expression 5 at the right is how to apply a 
substitution, given its rules.  

3. Koch curve 

11. One of the best known triangular fractals is the Koch curve. Let we investigate how to construct it. In 

Figure 3 (drawn in TikZ) one sees the stages to substitute the first approximant, which is an edge, to the next 
approximant, which has 1, 3, 2,1   as representation. In the second picture a gray triangle is indicated by 

the edge and a small, red arrow, this is the triangle to which the edge will iterate. The third picture is en-
larged by a factor 3 and the new edges of the next generation are drawn. In the last picture the triangles to 

                                                 
A This table was constructed in J by S=:0,(,-@|.)(, 2 3 1&sgndprm^:(1 2)) 1 _3 _2 1 

 0  0  0  0 

 1 _3 _2  1 

 2 _1 _3  2 

 3 _2 _1  3 

_3  2  1 _3 

_2  1  3 _2 

_1  3  2 _1 

J-expression 4 

   S=:0,(,-@|.)(, 2 3 1&sgndprm^:(1 2)) 1 _3 _2 1 

   S (,@:{~) _2 

_2 1 3 _2 

   S (,@:{~)^:(2) 1 

1 _3 _2 1 _3 2 1 _3 _2 1 3 _2 1 _3 _2 1 

J-expression 5 

NB. In J, sgndprm applies a (signed) permutation to a sequence, invprm deter-

mines the inverse 

 

sgndprm=: ({ 0,(,-@|.))~"1 

 NB. x is the signed perm, y is the sequence to be transformed 

 

   7 6 5 4 3 2 1 sgndprm 7 _2 5 _4 3 _6 1 

1 _6 3 _4 5 _2 7 

 NB. applying x after y produces a new signed perm, the product of x and y 

 

invprm=: ([:/:~/ [:(*"1 *@{.)  (,: >:@i.@#))"1 

 NB. y is the perm to be inverted 

   (sgndprm invprm) 7 _3 6 4 2 _5 1 

1 2 3 4 5 6 7 

J-expression 3 

Figure 3 
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which these edge will iterate are indicated as well. Notice that this is the same substitution as in paragraphs 9 
and 10. 

12. I will provide a simple plot function frctl with which I produce most of my graphs.B 

13. So the reader can now experiment with some other approximants by 
altering the power of the verb.   

4. Constructing simple ones 

14. We can easily simplify constructions compared to the Koch curve which 
is on a large triangle, subdivided in nine smaller ones. Let’s look at a triangle 

which is divided in 4 smaller ones, like the one in Figure 5. Here the original 

edge was 1 , as usual, and is enlarged by a factor 2 and became blue. The tri-

angle it grows in is the large triangle, subdivided in 4 smaller ones. The origi-

nal edge is substituted by the edges 1, 3, 2  , each of which grows into the 

small gray triangle indicated by the red arrow which shares its entry with the corresponding edge. So the 

first substitution rule 1 1, 3, 2S      

15. But we have a bit of a problem. With the Koch curve, all edges iterated to triangles at the left, as can be 
seen from Figure 3. But now, in Figure 5, one edge, the last one, iterates to the right. For that reason and to 
make it not too complicated, we create alternate edges, 4 will correspond with 1 but will iterate to the right 

and likewise 5 to 2 and 6 to 3. So the first substitution becomes 1 1, 3, 5S     since the last one iterates 

to the right. And the substitution to the right will be the reflection of the one to the left, so 4 4, 5, 3S     

So first we have to generate the 12 substitution rules in S which is done in J as follows. And after that we 
have to convert the 4,5,6 edges back to the 1,2,3 ones to make the final drawing, a structure loaded with 

                                                 
B Actually, I do have one which is a bit more sophisticated since that uses the plot verb arrow, but I will not introduce that now. 

Figure 4 

frctl=: 3 : 0 

 pd 'reset' 

 pd 'tics 0; type line; frame 0; color black; grids 0; labels 0' 

 pd <"1 |: y 

 pd 'aspect ',":%~/(>./-<./)"1 |: y 

 pd 'show' 

)   

 

  s=: 0,(,-@|.)(2%~ 1, %:3) *"1 [_1 _1,~ _1 1,:~ 2,0 

NB. the base vectors for the triangular grid 

 

   S=:0,(,-@|.)(, 2 3 1&sgndprm^:(1 2)) 1 _3 _2 1 NB. substitution rules 

   frctl +/\s{~ 0, S (,@:{~)^:(2) 1   NB. the 3
rd

 approximant, cf Figure 4. 

    

 

J-expression 6 

Figure 5 

   S=: 0,(,-@|.),/(, 2 3 1 5 6 4 sgndprm^:(1 2) ])"1[ 1 _3 _5,:4 _5 _3 

   frctl +/\s{~ 0, 1 2 3 1 2 3 sgndprm S (,@:{~)^:(5) 1 

J-expression 7 
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what look like circular saw blades, but not depicted here. 

16. But there are other possibilities on the 4-cell triangle, essentially only two. See the pictures in Figure 6. 
They are left as an exercise for the reader, who only has to determine the first substitution rule. 

5. Fractal dimension 
17. One could easily write a book on this subject, which is done already a number of times, so I will keep it 
short and simple. As you can see with the Koch curve, only 4 small triangles of the big one are used for fur-

ther iteration, so one can conclude that only 4
9  of the original triangle will be occupied. But this holds for 

the small triangles as well, so the surface of 5th approximant of  the Koch curve will be less then  
5

4
9  and 

finally this will tend to 0. 

18. But the fractal box counting dimension can be calculated by    log log n
nN r  where nN  is the number of 

boxes, triangles here, and r the multiplication factor applied on the original edge. Since 4n
nN   and 3n nr   

we get for the fractal dimension of the Koch curve   4 %&^. 3 = 1.2618595 . 

Figure 6 

Figure 7 
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6. Koch curve’s nephews 

19. In Figure 7 the six fractals are indicated with fractal dimension equal to    log log 3k  for 
4,5,6,7,8,9k  . With the red arrows as indicated one can easily derive the first substitution rule and with 

the first line from J-expression 7 construct the other ones. 

7. How to generate triangular curves 
20. Now we have seen a few fractals on 
the triangular grid, it is easy to formulate 
a general rule and produce any triangular 
fractal you want. First draw an arbitrary 
line, like the blue ones in Figure 8. Sec-
ond, make that in an equilateral triangle, 
with the red edges. Third, construct a 
walk from the entry of the first edge to 
its exit, where it is allowed to visit verti-
ces and edges more than once.  

21. Now you have the generator, make 
the substitution rule, choosing to which 
side each new edge will iterate. Produce 
the other rules and generate each approx-
imant you like. 

22. If I work out approximant 5 of the 
larger triangle from Figure 8, I get Figure 
9, be it rotated back in the same position 
as the original edge. The code is to be 
seen in J-expression 8. 

 
  Figure 8 

Figure 9 
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8. Conclusion 

23. We told you some over triangular grids and how to generate 
them by edge inflation and draw them with J. 

24. Next time we continue with other fractals, also square and cu-
bic ones, some of which are constructed in quite a different way.  

25. A bonus here is the picture of the Gosper flowsnake, as first 
given by Martin Gardner, in Figure 10. The J expressions to gen-
erate it also comes next time. 

 

 

   S=:0,(,-@|.),/(, 2 3 1 5 6 4 sgndprm^:(1 2) ])"1 [(,: 4 5 6 1 2 3 sgndprm |.) _3 1 _6 _1 5 _3 _5 4 

_2 1  NB. wraparound! 

 

   frctl +.(1 r._4* _7 o. 4 (%~%:)3) * j./"1 +/\s{~ 0, 1 2 3 1 2 3 sgndprm S (,@:{~)^:(5) 1 

NB. the part (+.(1 r._4* _7 o. 4 (%~%:)3) * j./"1)  is used to rotate the 5th

 approximation back 

to the original edge position 

 

J-expression 8 

Figure 10 



NB.Sergey Kamenev 

NB.Command line program to calculate weight if you know optimal weight index. 
  
#!/usr/bin/env jc 
 
NB. First arg is height (meters), second - sex (1 - male, 0 - female), 
thirt - current weight, forth - goal index 
NB. ./ves.ijs 1.925 1 104.3 27 
 
NB. Height 
rost =: ". > 2 { ARGV_j_ 
NB. 1 - male, 0 - female 
sex =: ". > 3 { ARGV_j_ 
NB. weight 
ves =: ". > 4 { ARGV_j_ 
NB. need index 
need_index =: ". > 5 { ARGV_j_ 
 
NB. y - weight 
imt =: %&(*:rost) 
imt_big =: [: *&1.1 %&(*:rost) 
imt_small =: [: *&0.9 %&(*:rost) 
 
bBig =: ((sex = 1) *. rost > 1.88) +. (sex = 0) *. rost > 1.74 
bSmall =: ((sex = 1) *. rost < 1.68) +. (sex = 0) *. rost < 1.54 
bNormal =:  *./ -. bSmall, bBig 
 
NB. Smart select of gerundy 
eimt =: imt_small`imt`imt_big@.(2 ^. #. bBig, bNormal, bSmall) 
 
echo 'Current index ', ": eimt ves 
 
echo 'Weight (goal): ' , (": eimt ^: _1 need_index), ' kg.' 
 
exit '' 
 



User:Pascal Jasmin/the value of type systems for dynamic languages 

Assembly/C types are integer, character, float and so on. 

J (and other dynamic languages) understands all of these types. The (3!:0) verb will return 
the type of any noun. Whether a language is statically or dynamically typed, all functions 
tend to have a limited range of valid input parameters. 

Statically typed languages (explicit types provided in function Signatures) Documents 
names and types of parameters. Whole program anaylsis can catch errors at compile time 
when incorrectly typed calls are made. Disadvantage: wordiness, and if sticking to 
assembler compatible types, lack of flexibility and expressiveness. 

Inferred typed languages (implicitly fabricate the types in function signatures) Eliminates 
the wordiness, but then also the documentation advantage, of explicit typing. 

Dynamically typed langages (No types just parameter names) Best practice is to validate 
at the start of functions. The concept of coercion is to take missing and variable length 
parameters and make sense of them. There is also flexibility to take what would be wrongly 
typed parameters in strongly typed languages and fix the errors before processing. 

Comment type systems (use structured comments to describe and possibly through file 
processing code do more) Often used in J's addon libraries for documentation and 
explanation. Can be a source of problems when comments are not updated with code 
changes. 

And then there is J (No parameter names, unlimited number of parameter counts and 
dimensions) The above 2 methods for ensuring input types have historically been used in J. 
But, adverbs/conjunctions provide a way to bind type information in the function header, 
and through a descriptive DSL can provide a type system more complete and flexible than 
in any other known language. A type system in a dynamic language doesn't need to be 
limited to providing helpful errors for wrong use. An even more powerful use of types is to 
coerce inputs into the "correct" expected values, and this happens to be the power of 
adhoc validation in dynamic languages. 

A brief and technical overview of the type system 

http://code.jsoftware.com/wiki/User:Pascal_Jasmin/record_and_type_system 

A type in J 

has 4 fields to define it: type name: (int str ....) an identifier that applies the type code to an 
input coercion code: function that is executed if validation guard (3rd field) is false 
validation guard: boolean function meant to test if input is of this type error text: text to 
display if validation or coercion fails. 

A type processor 

validator (v) and coercer (c) are the 2 main useful type processors. They are naturally 
conjunctions. I've implemented them with the concept of a double adverb (a conjunction 
where both parameters are to the right. The advantages in this context: Returning an 
adverb from an adverb means compiling away any type lookup code and other potential 
optimizations, though this benefit has not been applied by me extensively yet). The github 
readme spends a lot of space discussing all of the alternative type processors, and they are 
intended to be useful, but are all mere variations of coercion and validation. 

the core type coercer processor 

http://code.jsoftware.com/wiki/User:Pascal_Jasmin/record_and_type_system


    0 ".^:(1 4 8 16 64 128 e.~ 3!:0) 

is the common J guard pattern of doing nothing (other than returning y) if the condition is 
false or coercing/transforming and returning that result if true. 

This is the numeric type. 0&". is the coercion code, (1 4 8 16 64 128 e.~ 3!:0) the validator 
test. The type system dsl chains these types of simple guard expressions based on the type 
processor, and using more english/standard type interface names. 

the core simple (paramaterless) types some types have parameters to them (next 
section). Simpler types do not. 

   num 0&".     1 4 8 16 64 128 e.~ 3!:0 Must be numeric                                                                                        

   int intify     1 4 64  e.~ 3!:0  Must be integer                                                                                             

   intx [: x:@:intify (,&'x')^:(2 = 3!:0)  64  e.~ 3!:0  Must be extended integer (do not append x to string)                                   

   intR roundify     1 4 64  e.~ 3!:0  Must be roundable to interger                                                                            

   str ":     2 = 3!:0   Must be string                                                                                                         

   box <"_1     0<L.  

 Must be boxed                                                                                                            

   byteVals a.&i.     0 255&(inrange :: 0:) *. 

1 4 e.~ 3!:0 Must be convertable to byte list                                                    

   ascii ('unconvertable' raiseErr ])`utf8@.(1 4 64 131072 e.~ 

3!:0)  2 = 3!:0 Must be convertable to ascii/utf8                                

   text utf8`uucp@.(0 255&inrange)    2 131072 e.~ 3!:0  Must be convertable to ascii/utf8 or unicode/superascii                                

   short fucp   0:`(0 65536&inrange)@.(1 4 64  

e.~ 3!:0) Must be number in range of 0 to 65536. Unicode and 

negative numbers will be converted. 

   no1dim linearize     [: -

.@:notfalse 1 e.~ $ Must not include any shapes of 1                                                                

   items 'itemless' raiseErr ]   0 < #   Must not be blank                                                                                      

   evals 3 : 'y eval'    (2 ~: 3!:0)  Must be evaluatable string (to noun) or other noun (use with coerce not validators)                       

   cuts cut     0<L.  

 Must be boxed or string will be cut on spaces                                                                            

   words ;:     0<L.   Must be boxed or string will be cut by words                                                                             

   dltb [: dltb leaf ('str') cV leaf ]  2 32  -.@e.~ 3!:0  Will trim trailing and leading blanks at leaf level (if string) Coercer intended.    

   localized 3 : 'y locs'    '_'&e. *. _2 < 

4!:0@:< Name (str) must be valid and localized                                                      

   uucp uucp     131072 = 3!:0 

 Must be unicode                                                                                                 

   any ]     1:"_  

 Test will always pass. Any param. 

 
each line is a type. Its 4 fields TAB delimited. 



some types only make sense as coercers. They can (and much of the above do) use defined 
J functions. For coercion, only certain types of "invalid" inputs can be coerced. A "wrong" 
num value must be string for example. There are obvious items mission (floats for 
example), and I will add them one day I need to use them, but you can add system types as 
well by just creating an extra line in the typesys.ijs file. Many examples also show how to 
add private types to a locale. 

paramatered types These types allow one (word) parameter to them. A word is defined by 
a token from ;: So a list of numbers is one word, and arbitrarily complex parameters are 
possible by encoding them as a list of numbers (theory is that everything in the universe 
has such a parseable encoding) 

 

   count maybenum {.Fxhy ]  maybenum =Fxhy #   count must be equal to %s                                                                                                                                      

   mthan maybenum {.Fxhy ]  maybenum <Fxhy #   count must be more than %s                                                                                                                                     

   fthan maybenum {.Fxhy ]  maybenum >Fxhy #   count must be fewer than %s                                                                                                                                    

   gthan maybenum@[ >. ]  maybenum@:[ *./@:<: ] 

 Must be greater or equal than %s                                                                                                                             

   lthan maybenum@[ <. ]  maybenum@:[ *./@:>: ] 

 Must be lesser or equal than %s                                                                                                                              

   inrange 'unconvertable' raiseErr ] maybenum@:[ inrange  ]  Must be within range of %s                                                                                                                      

   unboxed <@:[ cV every ]  0 = L.@:]    Must be coerceable to parameter %s (type) then unboxed                                                                                                               

   each <@:[ cV each ]  [: *./@:; <@:[ vbV each ] 

 Must be coerceable to parameter %s (type) then  leaves boxed                                                                                               

   every <@:[ cV every ]  [ vV"_ >@:]  

 Must be parameter type %s leaves boxed (use each instead 

normally)                                                                                                    

   d maybenum@[  0 < #@]    Default 

value is %s                                                                                                                                                               

   dv 4 : '(x eval)"_ y'  0 < #@]   

 Default value is verb(named if compound)  %s (applied to null) 

or value of  %s  within locale if not specified                                                   

   cut maybenum@:[ multicut ] 0<L.@:]    Must be 

boxed or string will be repeatedly cut by %s (if list must be 

numberic. if numeric, numbers are ascii values)                                                

   copies maybenum@:[ copylist ] maybenum@:[ copylistV ]  Must have at least as many items as in(%s), and each NUMBER in %s will copy that position (if blank) from the index at that position (if it exists) 

   evalto 'unconvertable' raiseErr ] 4 : 'a=. y eval 

label_.(maybenum x) = 4!:0 <a' Str expression must eval to name 

class %s. 0 noun, 1 adverb, 2 conjunction, 3 verb                                    

   level <@:]^:(maybenum@:[ - L.@:]) maybenum@:[ = L.@:]   boxed Level (L.) must be %s .                                                                                                                      

parametered types are entered as param&type (& is special parse for parameter), and 
compound types are possible. For example 

    ] 'int 5&lthan' c 



will coerce the input first to int, and then such that it is less than 5. 

the maybenum function allows support for both numeric and string parameters which are 
all strings within the dsl. It is also a powerful data structure used in my todo example 
database app in letting data be typed like what it looks like, providing a fundamentally 
higher level of dynamism. 

the parameter of a type is the x argument to both the validation test and the coercer. 

Some of the more useful types defined are default values, and (multi)cut which is a 
recursive version of cut that turns text input into multinested boxes. 

towards records multi parameter functions are common in other languages, and the type 
system is designed to simplify this in J 

    3 : ' b [ a b c =. y'("1) 1 ; 2 ; 'three' 

is the typical way of writing and calling a multiparameter function in J. Each parameter can 
be of different types. The ("1) doesn't do much above but it allows the function to process 
a list of records in typical J style. 

The record system is more removed than the type system from the functions that use it. A 
record is a dataless object. Its functions are field coercers and optional validators (after 
coercion), a preparsing (whole record) "coercer", post processing function (can do anything 
at all but whole record validation is most likely), and field accessor verb names. These are 
all lighter weight than you might fear. 

 
towards a record form system 

The primary design for the record system was to allow highly complex forms to be defined 
into single line statements. This includes both form parameters including data names, help 
text, tooltips, control representation, and dealing with coercing data into form controls 
(usually string) and out of form controls (coerced from string to types) for the record 
processing function that is a callback to a completed form. The record validators also allow 
a form to prevalidate input before letting it access the callback. So it allows both simple 
single line form creation, and simple form result processing (input validated prior to hitting 
function). The callback functions can also be called directly without the form 

Another essay will describe the form internals, but as an overview. Though the current 
design is tied to jqt (works almost on jandroid, but works on jqt android) the backend is 
entirely self contained and replaceable. Form addons include an attached console (designed 
with some flexibility for formatting htext/html/text type, though current setup is htext 
with just dead code for the other options) and extra function (callback) buttons. 

 



A J Solution to  
“A Superior Mathematical Puzzle” 

(from H P. Dinesman) 
 

John C McInturff 
(10 21-2015) 

Word Statement 

 
Baker, Cooper, Fletcher, Miller and Smith live on different floors of an 
apartment house that contains only five floors.  Given the following 
statements,S, determine on which each person lives. 
 
S1: Baker does not live on the top floor . (f4). 
S2: Cooper does not live on the bottom floor, (f0). 
S3: Fletcher does not live on either the top or the bottom floor. 
S4: Miller lives on a higher floor than Cooper.  
S5: Smith does not live on a floor adjacent to Fletcher. 
S6: Fletcher does not live on a floor adjacent to Cooper. 
 

Terminology 

   ]Names=. ;:'Baker Cooper Fletcher Miller Smith' 
┌─────┬──────┬────────┬──────┬─────┐ 
│Baker│Cooper│Fletcher│Miller│Smith│ 
└─────┴──────┴────────┴──────┴─────┘ 
   p=. i.@!A.i. 
   'f0 f1 f2 f3 f4'=. A=. |:a=.  p 5  
   'bot top'=. f0;f4 
   'b c f m s'=. n=. i.5 
   on=. e.~ 
   ip=. +/ . * 
   k=. (n ip A e.]) (&>) n 
   'B C F M S'=. k 
   adj2=. 1=[: | - 
 
 

Logic Statement                             Solution  
 
   s1=. -.b on top 
   s2=. -. c on bot 
   s3=. (f on bot) +: (f on top) 
   s4=. M > C    
   s5=. -.(S adj2 F) 
   s6=. -.( F adj2 C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   z=. >(s1;s2;s3;s4;s5;s6) 
   Z=. *./z      
   +/Z 
1 
   Z # i. 120 
102 
 
   (Z # a);'';'BCFMS' 
┌─────────┬┬─────┐ 
│4 1 0 2 3││BCFMS│ 
└─────────┴┴─────┘ 
    
   (Z # a) { 'BCFMS' 
SCBFM 
    
   (Z # a) { Names 
┌─────┬──────┬─────┬────────┬──────┐ 
│Smith│Cooper│Baker│Fletcher│Miller│ 
└─────┴──────┴─────┴────────┴──────┘ 
 

 



 
Paralleling of XYZ coordinate-triplets by user-defined unicodes 

 
István Kádár 

 
1. We used the available in MS Windows XP and Windows 7 eudcedit.exe and 
charmap.exe character-editor for our experinents. We obtain 64x64 pixel grids from 
start and run fields for using mouse editing. The saved characters found after 
starting the charmap.exe and copied out .doc, .ppt or .txt files. („EUDCEDIT” = 
End-User-Defined Character EDITOR). Thanks for Microsoft! 

 

 
 

        Fig.1 Self-made spatial decimal digit set (000-999) 
 
   ]XYZ=:(10#10)#:x: 1000 * 4239593.146  1350516.190  4554628.330 
4 2 3 9 5 9 3 1 4 6   X  
1 3 5 0 5 1 6 1 9 0   Y        from COORDINATE-organization      ( 3 coordinates) 
4 5 5 4 6 2 8 3 3 0   Z      
                                           After transpose  
   |:(10#10)#:XYZ 
4 1 4  Mm 
2 3 5   …                             PLACE VALUE-organization             ( 10 diordinate ) 
3 5 5   … 
9 0 4  km                             from COORDINATES to DIORDINATES      
5 5 6  hm  
9 1 2   …                             CONVERGENT - DIVERGENT model of opposites                                      
3 6 8    m                                 Triple group than  VOLUME calculation,                                    
1 1 3  dm                                 Dual group than AREA calculation. 
4 9 3  cm                                 Tetra group in SPACETIME    
6 0 0  mm                                                  



          
       
                                                               X                     Y                    Z 
    ]DIGI=:   10#.|:(10#10)#:x:1000 * 4239593.146  1350516.190  4554628.330 
 414  235  355  904  556  912  368  .  113  493 600                                                        
                        

Fig.2a. DIGITAL spatial number from 30 digits 
                   
    ]ANAL=:hms{~DIGI        NB. hms is the character list on Fig. 1 from 1000 elements  
                                             

 
                        

Fig.2b ANALOG spatial number from 10 digits 
 
As you can see magnified, each with its own index recorded 120 degrees latitude, 
so unlike the usual hour indicators do not beat around and not overlap, so their 
lengths can be the same. It has also interesting property that is reduced when you 
have the additional features dividing point lines do not stand out, it is still clear to the 
people reading. Quite simple to decide which one vertex is "closer" or "very 
close" or "on" indicator and therefore are looking for decimal numbers after a 
practice has been "familiar." Such a decimal space clock could be the subject 
of patents, even if we take into account also, that instead of hexagon for two 
index (2D) peak of a square and for four index (4D) is also the peak set used 
in place of a regular octagon can be used.  

 
Fig.3a Reading exercise examples. 



 

 
 

Fig.3b Examples of the simplified version. 
 

 
 

Fig.4 Another, simpler version of hms 

 

 



2.1 Diordinate list from coordinate list 

2.1.1 In case of minimal spanning tree 

dj18=:hms{~>,&.>10#.&.>|:&.>-&.>(8#_10)&#:&.>;/kj18=:18{.XYZe 

dj18,.kj18=:10j3":1000%~kj18 

 
2.2 Coordinate list from diordnate list (comparison) 

kj18-:10j3":1000%~->(8#_10)&#.&.>|:&.>(3#10)&#:&.>;/hms i.dj18    

1  NB. 1: match, 0: not match ) 

 

2.3  Insights into the details  

-&.>(8#_10)&#:&.>1000*&.>;/kj18   NB. Conversion to _10 based NEGA_decimal system  

|:&.>-&.>(8#_10)&#:&.>;/kj18                                                    NB.   Read by rows:  COORDINATES --- read by columns:  DIORDINATES 

 
 10#.&.>|:&.>-&.>(8#_10)&#:&.>;/kj18                                       NB.   Read by rows: DIORDINATES --- read by columns:  COORDINATES 

   Paralleling of XYZ coordinate-triplets 
 

 

 

 



3. Comparisons 
 

3.1 In case of minimal spanning tree (each point has own starting point)         dj18,.(":hms i.dj18),.(18 3$' '),.kj18 

     diordinates    (spatial digits serial numbers)      coordinates 

    (NEGA_decimal)  ... km  hm  ... m  dm  cm  mm     X        Y         Z          

 
3.2 In case of coordinates relative to the same origo 

diordinates        (spatial digits serial numbers)           coordinates 
             Mm ... ...  km  hm ...  m   dm  cm  mm     X          Y          Z 

 
                          Contribution with Erik Papp 


