	From 
	
"tatar" 

	Date 
	Saturday, June 7, 2003 3:54 pm

	To 
	"Robert Styer" <robert.styer@villanova.edu>

	Subject 
	Re: "Trisections of a Line Segment: Lines Only"


	   Dear Robert,

   Thank you for quick response! I will try to explain my solution but sorry if it is little incomplete,
this is only quick explanation:)

____
   Most of explanation is in attachment.
   On picture 'tstmidpoint.jpg' I gave construction for midpoint of segment AB
Sequence of line constructing is given by numbers...additional explanation:

T1-T4 are points on circle, 
CO = C'O
AO = A'O
A'C' is parallel with AB (optimal number of steps for construction of parallel, necessary for other
constructions)
X1 is intersection of AA' and BC'
When construct line through D and X1, intersection with AB is E - midpoint.

For these construction 10 lines is optimal (?)...After that we can connect E and C'
Intersection EC' and AA' is X2 (on picture 'tsttrisection.jpg') ...line through D and X2 cut
AB at F - trisection of AB ...12 lines is enough...
...
then if we connect F and C' intersection with AA' is X3...line DX3 cut AB at 1/4...
and so on...ilustration for that is on picture 'tstsections.jpg'
Using this method we can construct AB/n in 6+2*n steps (n>=2). This is, I think, minimal
minimal number of lines for constructing 'sequence of segments'. 
If this is some interesting in mathematical sense (i really don't know) I will try to prove it,
and expand because after some number of lines constructions are not optimal (of course
this is only interesting if n is prime (but not so interesting, we can just split n like some of
well-known partitions, or whatever...), for other segments for example: 1/(p^2) have easy 
optimal solution based on 1/p... )

sorry if explanation is little bit confusing, and sorry for my bad english.


> In general, given a circle (i.e., a center point and a radius and the
> circle itself) and two generic points not on the circle, one can draw
> the two lines from the center to each of the generic points.  The
> intersection of these two lines with the circle give four new points,
> and in particular, two points having the center of the circle as their
> midpoint.  Thus, one has the six generic points with a midpoint that
> Martin says are needed to start the Poncelet-Steiner constructions.  
> 
   I think that midpoint of given segment is necessary, if you have midpoint for some other
segments you can construct parallel lines, midpoints...but not so directly. (for example if you have
line that it is parallel with given line segment than construction for midpoint need 5 lines more...)

> My knowledge of the subject is not much more than reading Martin's
> excellent text, so if you are really curious, it is worthwhile browsing
> his book.  

   Yes! I am very interested in that book, that will be great if you have it in some e-form.
Thanks again! 


   best regards, 
       milos tatarevic


   Dear Robert,


   Thank again for interest in my construction!

> You also inspired me to try a shorter construction for the trisection.  I do not have Geometer's Sketchpad
> here, so cannot send you nice pictures, but attached is a rough diagram I scribbled down just now. It uses
> eight or nine lines, depending on whether you count the circle as a line or not.  Basically, it begins just
> like yours, creating the T1 and T3 points (except my T1 is not the same as yours, it is exactly analogous to
> the T3 point).  Line 4 creates the intersection point on the left, then one uses this point plus the center
> of the circle to create Line 5.  Now the line through A and T3 creates the point labelled D.  Then B and D
> create E, and E and T3 create F, the desired trisecting point.
> 
> Notice that this construction does not create the parallel lines that make your construction nice.  But it is
> shorter.

   It seems that your construction is not valid (try to prove it analytical), because parallel lines in my construction
are necessery. Also, number of lines for parallel line construction is minimal, some constructed lines are used for
midpoint construction => that gives us minimal construction. (you can split it in 2 parts, first construction
of parallel A'C' with 7 lines (8 lines needed, but I didn't construct line through A'C'), and there is only additional
3 lines for midpoint construction, which usually needs 5 lines if parallels are constructed)....
   

> I also
> enjoyed your comments on the combinatorics of constructions for higher values of n, and the connection to
> prime factorizations.  That idea deserves more thought.
> Thanks for your excellent explanation of your ideas.  If you have thoughts about the number of constructions
> for higher n>3, feel free to email me again.
   
   I think that you can do a lot on this theme only modifing your maple code for trisection proofs...
I will try to think a more on this theme these days too, for now I found next constrcutions (by hand):

2-10,         (1/2 with 10 lines)
3-12,
4-13,
5-14,
6-15,  7-15,  8-15,  9-15,  10-15,  11-15,
12-16,  13-16,  14-16,  15-17,  16-16,  17-16,  18-17,  19-16,  20-16,  21-?,  22-17

and for  n=15, 18, 22... I am not sure are this constructions are minimal.
also, some other calculations just like illustration (maybe, some of these are minimal too):

 25-17, 26-17, 27-17,  28-17,  32-17,  40-17,  46-17,  
 50-18,  54-19,  55-19,  56-17,  64-18,  88-18,  
 100-19,   128-19,  256-19,  448-19,
 1024-20,  2048-20,  3584-21,  3585-23,  3872-22

And some construction shortcuts if you have constructed 1/n:

2*n => +2        (1/(2*n) with additional 2 lines ...)
n+2 => +2
n+1 => +2
n^2 => +3
2*n^2  => +4
3*n^2  => +4

4*n^2  => +5
   n^3  => +5

2*n^3  => +6
4*n^3  => +6

   n^4  => +6


So it seems that it is possible to find maximal n for some number of lines, for example if for 15 lines maximal n is 11
than for 18 lines minimal segment that can be construct is 1/(11^2) (but that must be proved!)...but final calculation is not
so simple, there are a lot of calculations and constructions, it will be very nice to do some computer calculation too...


   best regards,
        milos tatarevic

	From 
	
"tatar" 

	Date 
	Sunday, June 15, 2003 3:30 pm

	To 
	"Robert Styer" <robert.styer@villanova.edu>

	Subject 
	Re: "Trisections of a Line Segment: Lines Only"


	   Dear Robert,


> By the way, you have done impressive work on the problem with  more general n.   Are you a professor of mathematics?  You
> certainly think like one!

  Thanks for compliment!:) But, no, I am just interested in problem solving (especially in combinatorics)...
(a few general informatons about me you can found at http://hell.iqsociety.org/hellia/helli10.htm)

> I should point out that various people count constructions differently, so "minimal" is a function of how one counts.  In
> particular, Lemoine counts the placement of the compass as a distinct step in his system.  What is nice about your combinatorics
> is that it seems one can use any starting counts for n=2 and n=3, then generate the rest  with your relations.  If this is true,
> it is a nice example of a set of recurrence relations.

   Yes, of course, I saw that on your page:).
   Well, last few days I work more on these beautifull constructions and my last result is that without computer verification you
can do really little on some conclusions. There are so tricky constructions with just "few" lines...I correct some of the
my calculations, but situation is now more complicate and my only result is just some simplification but optimal method is so
far...
As I mention, I tried to find method to determine maximal n for some number of lines. And situation for now is:

lines:     max (n)
10   -    2
11   -    2
12   -    3
13   -    4
14   -    7
15   -    16
16   -    43
17   -    142

And for more lines for example 20, n is larger than 54208...that result I got from construction for n=22 (just like indicator,
it is obvious that n is not maximal)

16   -    22    (starting point)
17   -    67
18   -    616
19   -    4312
20   -    54208
21   -    845152

And so on, I think that I finished for now:)...maybe I can write a little text about these, but nothing so important...
I really like to know your opinion?

    best regards,
         milos tatarevic
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