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The Shape of the ‘BOX’ :

Let us now give several examples as to what kind of shape the  ‘BOX’  might take on :

Example I :
[ H   <   W   <   2 * H ]
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Example II :
[ 2 * H   <   W   <   3 * H ]
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Example III :
[ 6 * H   <   W   <   7 * H ]
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The ‘Long’  ‘BOX’ :

Let us now concentrate, for the moment, on a  ‘BOX’  whose  ‘width’  is several times its  ‘height’ , such as  ‘Example III’  above.

Let us now divide this  ‘BOX’ into three (3) zones , i.e. :

i)
the ‘Square Zone on-the-left’ ,

ii)
the  ‘Zone in-the-middle’ ,

iii)
the  ‘Square Zone on-the-right’ , as shown in the diagram below :

Example III :
[ 6 * H   <   W   <   7 * H ]
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And let us now mark-in the  [ 45-degree lines ]  for the two (2)  { ‘red-color’  ‘balls’ }  we need to take-out, i.e. the  { ‘red-color’  ‘balls’ }  at the  [ Upper-left-hand Corner ]  and the  { ‘red-color’  ‘ball’ }  at the  [ Lower-right-hand Corner ]  respectively :
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Let us now suppose that we were able to determine :

a)
the size of   [ GAP-SW ]   for the { ‘ricochet’  in the ‘BOX’ }  for the  [ Lower-left-hand Corner ] ,   and

b)
the size of   [ GAP-NE ]  for the  { ‘ricochet’  in the  ‘BOX’ }  for the  [ Upper-right-hand  Corner ] ,

as per the diagram below :
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so that all subsequent  ‘horizontal lines’ we add are bounded by :

a)
the ‘horizontal line’  ‘HL-HIGH-POT’

b)
the ‘horizontal line’  ‘HL-LOW-POT’ ,

as we have previously described/discussed in ‘Chapter  5-07’  and ‘Chapter 5-08’ , as per the diagram below :
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Let us suppose that we were able to determine :

a)
the appropriate number of  ‘horizontal lines’  to add ,

b)
their respective colors { choice of either  ‘red’  or  ‘blue’ } ,     and

c)
their respective positions within this bounded ‘zone/area’ between  the ‘horizontal line’  ‘HL-LOW-POT’  and  the ‘horizontal line’  ‘HL-HIGH-POT’ ,

as per the diagram below :
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The  bounded  ‘zone/area’ for the  [ ‘added’ ‘horizontal lines’ ]  is then  the  [ ‘violet color’  area ]  as marked in the above diagram .

Let us now concentrate, for the time being, on the  [ Square Zone on-the-left ]  and  the  [ Square Zone on-the-right ] , as we have previously identified :
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And we have also marked-in the ‘boundary lines’ for these ‘zones’ as shown above .

Let us now suppose that we were able to determine, for the  [ Square Zone on-the-left ] :

a)
the appropriate number of  ‘vertical lines’  to add ,

b)
their respective colors { choice of either  ‘red’  or  ‘blue’ } ,     and

c)
their respective positions within this bounded ‘zone/area’ between  the  { ‘vertical line’  ‘VL-LOW-POT’ }  and  the { ‘vertical’  ‘Boundary Line’  for the  [ Square Zone on-the-left ]  } .

The  bounded  ‘zone/area’ for the  [ ‘added’ ‘vertical lines’ ]  is then  the  [ ‘purple color’  area  on-the-left ]  as marked in the above diagram.

Let us now also suppose that we were able to determine, for the  [ Square Zone on-the-right ] :

a)
the appropriate number of  ‘vertical lines’  to add ,

b)
their respective colors { choice of either  ‘red’  or  ‘blue’ } ,     and

c)
their respective positions within this bounded ‘zone/area’ between  the  { ‘vertical’  ‘Boundary Line’  for the  [ Square Zone on-the-right ] }  and  the  { ‘vertical line’  ‘VL-HIGH-POT’ } .  

The  bounded  ‘zone/area’ for the  [ ‘added’ ‘vertical lines’ ]  is then  the  [ ‘purple color’  area  on-the-right ]  as marked in the above diagram.

We have then marked the two (2)  [ ‘interaction’ areas ]  for these [ ‘added’  ‘horizontal lines’ ]  and  these  [ ‘added’  ‘vertical lines’ ]  in  ‘orange color’ in the diagram below :

[image: image10.wmf]
But let us not forget that :

a)
The  [ ‘added’ ‘horizontal lines’ ]  do interact with the  [ Left-Edge ]  of  the  ‘BOX’  and also the  [ Right-Edge ]  of  the  ‘BOX’ .

b)
The  [ ‘added’  ‘vertical lines’ ]  do interact with the  [ Bottom-Edge ]  of  the  ‘BOX’  and also the  [ Top-Edge ]  of  the  ‘BOX’ .

The ‘Zone in-the-middle’ :

Let us now concentrate on the  [ Zone in-the-middle ] , as identified again below :
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Let us suppose that we can now  ‘add’  a  [ ‘vertical line’ ]  at the left-hand-side boundary of the  [ Zone in-the-middle ] , as shown in the diagram below :
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We note here that the  [ ‘lowest-ordered Power-Of-Two’  ‘45-degree line’ ]  thus generated is the  [ ‘light-green’ color dotted line ]  marked  [ LOWER LIMIT 45-degree Line ]  in the above diagram.

Let us suppose now that we  ‘move’  this  [ ‘vertical line’ ]  we have  ‘added’  a little to-the- right, as shown in the diagram below :
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We note here that the  [ ‘lowest-ordered Power-Of-Two’  ‘45-degree line’ ]  thus generated is the  [ ‘light-green’ color dotted line ]  marked  [ LOWER LIMIT 45-degree Line ]  in the above diagram, and it also  ‘moves’  to-the-right .

We then identify, in the next diagram below, the [ CRITICAL 45-degree Line ] , which is the diagonal of the  [ Square Zone on-the-left ] .

The issue here is that once we move into the  [ Zone in-the-middle ] , from the left :

a)
we are only allowed to  ‘add’ [ ‘vertical lines’ ] ,     and

b)
we are no longer able to take-out/cancel  [ ‘outstanding/untaken-care-of’  ‘balls’  ]  with  a  [ Powers-Of-Two ]  lower than  the  [ Power-Of-Two ]  for this  [ CRITICAL 45-degree Line ] .
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Thus, everything in the area marked by the  [ ‘white color’ triangle ]  must be taken-care-of before we move into the  [ Zone in-the-middle ]  from the left.

Let us suppose that we can now  ‘add’  a  [ ‘vertical line’ ]  at the right-hand-side boundary of the  [ Zone in-the-middle ] , as shown in the diagram below :
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We note here that the  [ ‘highest-ordered Power-Of-Two’  ‘45-degree line’ ]  thus generated is the  [ ‘light-green’ color dotted line ]  marked  [ UPPER LIMIT 45-degree Line ]  in the above diagram.

Let us suppose now that we  ‘move’  this  [ ‘vertical line’ ]  we have  ‘added’  a little to-the- left, as shown in the diagram below :
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We note here that the  [ ‘highest-ordered Power-Of-Two’  ‘45-degree line’ ]  thus generated is the  [ ‘light-green’ color dotted line ]  marked  [ UPPER LIMIT 45-degree Line ]  in the above diagram, and it also  ‘moves’  to-the-left .

We then identify, in the next diagram below, the [ CRITICAL 45-degree Line ] , which is the diagonal of the  [ Square Zone on-the-right ] .

The issue here is that once we move into the  [ Zone in-the-middle ] , from the right :

a)
we are only allowed to  ‘add’ [ ‘vertical lines’ ] ,     and

b)
we are no longer able to take-out/cancel  [ ‘outstanding/untaken-care-of’  ‘balls’  ]  with  a  [ Powers-Of-Two ]  higher than  the  [ Power-Of-Two ]  for this  [ CRITICAL 45-degree Line ] .
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Thus, everything in the area marked by the  [ ‘white color’ triangle ]  must be taken-care-of before we move into the  [ Zone in-the-middle ]  from the left.

Let us now consolidate both  the ‘left-hand-side’  and  the ‘right-hand-side’  for the diagram below :
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Examples for the  ‘Long’ ‘BOX’ :

Let us now look at two (2) example for the  ‘Long’ ‘BOX’ :

First, we have the  [ 5th ‘Fermat Number’ ] :
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And we have marked the  [ Zone in-the-middle ]  in  ‘white’ color , in the diagram below :
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We notice here that  the  [ Zone in-the-middle ]  has no  ‘vertical lines’ .

Secondly, let us look at the  [ 6th ‘Fermat Number’ ] :
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We now have  nine (9) areas/zones of  ‘Carry-Over Meshing’, as marked above.

1st ‘Carry-Over Meshing’ :
( marked in ‘light-purple’ color )


+ 221     220    220   =   0

2nd  ‘Carry-Over Meshing’ :
( marked in ‘light-blue’ color )


+ 223     222    222   =   0

3rd ‘Carry-Over Meshing’ :
( marked in ‘light-purple’ color )


+ 225     224    224   =   0

4th  ‘Carry-Over Meshing’ :
( marked in ‘light-green’ color )


+ 232     232    232

+ 231 


+ 230   + 230   + 230 

  229

  228     228    228 

+ 226  + 226  + 226  + 226   =   0

5th  ‘Carry-Over Meshing’ :
( marked in ‘light-purple’ color )


+ 234     233    233   =   0

6th ‘Carry-Over Meshing’ :
( marked in ‘light-blue’ color )


+ 236     236    236

+ 235   + 235   =   0

7th ‘Carry-Over Meshing’ :
( marked in ‘light-purple’ color )


+ 238     237    237   =   0

8th ‘Carry-Over Meshing’ :
( marked in ‘light-blue’ color )

 241

+ 240   +  240    240

+ 239   + 239   =   0

9th  ‘Carry-Over Meshing’ :
( marked in ‘light-purple’ color )


+ 243     242    242   =   0

Let us also mark-of the  [ Zone in-the-middle ]  in the diagram below :
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And we notice here that there are three (3) ‘vertical lines’ in the  [ Zone in-the-middle ] :
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We simply note that the three (3)  ‘vertical lines’  are symmetric with in the  [ Zone in-the-middle ], i.e. :

i)
the ‘vertical line’ in the middle bisects the  [ Zone in-the-middle ] into two (2) equal sub-section,

ii)
the other two (2)  ‘vertical lines’ are  ‘equi-distance’ from the  ‘Center-Line’ in  ‘i)’  above.

But whether this is the general case, the author is unable to tell as at  2003-11-01 , as the author has as yet to look at  ‘Fermat Numbers’ greater than  [ 2^128  +  1 ] .

The ‘Short’ ‘BOX’ :

Let us now take a quick look at the ‘Short’ ‘BOX’  whose  ‘width’  is less than twice the  ‘height’.

In this case, one suggestion here may be to divide this  ‘Short’  ‘BOX’ into three 93) regions :

i)
the ‘Left-Triangular-Region’ ,

ii)
the  ‘Right-Triangular-Region’  and

iii)
the  ‘Zone-in-the-Middle (Slanting )’ ;

as per the diagram below :
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The need for an algorithm :

Obviously, we need to develop an algorithm to solve the factorization problems of  ‘Fermat Numbers’  and  gain further insights on these ‘Fermat Numbers’.

Although we have developed :

a)
the concept of  { ricochet-in-the-box } ,

b)
the concept of  ‘Simple Meshing’ vs. ‘Carry-over Meshing’ ,   and

c)
the concept of the { Shape of the ‘BOX’ } ;

as at 2003-11-01, the author is still unable to pull all these together to come up with a workable algorithm.

Suggestions from the reader/s ???  Thank you.
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