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michael winter (charlottesville, december 2006) 



Trajectories for two or more 
Only direction of parametric change is specified. The number of 
realizations is infinite.   
michael winter (charlottesville, december 2006) 
the algorithm 
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♦ m = the maximum number of steps in one direction 
(peak value of function). 

♦ t = the total number of samples taken. 
♦ This equation should run for all integers s (current sample) from 0 to t. 
♦ [] is the nearest integer function. 

2. Between each of the values output by the algorithm insert -1 if the change between the values is positive, +1 if the 
change is negative, 0 if there is not change. 

 The title of each realization should be Trajectories.s.m 

lists of number of steps and corresponding directions of first realization, Trajectories.100.87 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, +1, -1, +1, -1, +2, -1, +3, -1, +4, -1, +6, -1, +7, -1, +10, -1, +12, -1, +15, -1, +19, -1, +23, -1, 
+27, -1, +32, -1, +38, -1, +45, -1, +52, -1, +59, -1, +68, -1, +77, -1, +87, -1, +77, -1, +68, -1, +59, -1, +52, -1, +45, -1, 
+38, -1, +32, -1, +27, -1, +23, -1, +19, -1, +15, -1, +12, -1, +10, -1, +7, -1, +6, -1, +4, -1, +3, -1, +2, -1, +1, -1, +1, -1, 0, 
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, -1, +1, -1, +1, -2, +1, -3, +1, -4, +1, -6, +1, -7, +1, -10, +1, -12, +1, -15, +1,  
-19, +1, -23, +1, -27, +1, -32, +1, -38, +1, -45, +1, -52, +1, -59, +1, -68, +1, -77, +1, -87, +1, -77, +1, -68, +1, -59, +1,  
-52, +1, -45, +1, -38, +1, -32, +1, -27, +1, -23, +1, -19, +1, -15, +1, -12, +1, -10, +1, -7, +1, -6, +1, -4, +1, -3, +1, -2, +1, 
-1, +1, -1, +1, 0, 0, 0, 0, 0, 0, 0, 0, 0 
• 0 denotes no change. Positive numbers should be interpreted as movement in on direction of the tone parameter (i.e. 

pitch, duration, dynamic, location in space, or timbre) and negative numbers in the other direction of the parameter. 
• Changes should be notated by directional arrows and dashes when there is no change. For example +10 would be 

represented by 10 upwards arrows in a row. Either included or easily obtained is a computer program that allows the 
user to input m and t  and outputs the sequence of numbers as well as the notated form that can be copied into a text 
editor. Any new realizations should be appended to this page of instructions. 

performance notes 
• Performers should read from the notated arrows even though it may be more difficult to read than the numbers. A dash 

denotes no change. Up arrows should be interpreted as movement in one direction of the tone parameter (i.e. pitch, 
duration, dynamic, location in space, and/or timbre) and down arrows in the other direction of the parameter. 

• Performers may start anywhere and end at any point after at least one full cycle of the symbols. 
• Each performer may choose any number of parameters to interpret the directional arrows and they need not be directly 

related. Each parameter may start at a different point. If a performer chooses not to interpret parametric changes via the 
symbols then that parameter should remain constant. For example, changing pitch with tones of equal duration. 

• Each performer should play independent of the others. 
• Any part of a realization may alter the number of steps of a given realization by dividing or multiplying them so long as 

there is a noticeable change over an entire cycle. Round up for all fractional values of positive numbers and down for 
all fractional values of negative numbers. For example the first 6 elements of the 3rd line of Trajectories.100.87 (shown 
above) may be interpreted as {+14, -1, +16, -1, +19, -1} (i.e. divided by 2). 

• Any of the above choices such as which parameters to change and scaling the number of steps may change within the 
performance, but only at points where there is dashes (i.e. no parametric change anyway). For example, play one cycle 
changing only pitch and then the next by changing only duration. 

• Electronic realizations are acceptable and may be played as part of an ensemble with live performers. 
• Performers are encouraged to explore the continuum of the parameters, e.g. microtonal pitches. Each step need 

not be the same amount of parametric change. 
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Trajectories.100.87 
michael winter (charlottesville, december 2006) 

To be read from top to bottom by row and left to right within a row. 

—  —  —  —  —  —  —  —  —  —  ↑  ↓  ↑  ↓  ↑  ↑  

↓  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  
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↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  
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↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  
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↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  



 4 
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↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↓  

↑  ↑  ↑  ↓  ↑  ↑  ↓  ↑  ↓  ↑  ↓  —  —  —  —  —  —  —  

—  —  —  —  —  —  —  —  —  —  —  ↓  ↑  ↓  ↑  ↓  

↓  ↑  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  
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↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  

↑  ↓  ↓  ↓  ↑  ↓  ↓  ↑  ↓  ↑  ↓  ↑  —  —  —  —  —  —  

—  —  — 



 1 

Trajectories.30.20 
michael winter (charlottesville, december 2006) 

To be read from top to bottom by row and left to right within a row. 

—  —  —  —  —  —  ↑  ↓  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↓  ↑  ↓  —  —  —  —  —  —  —  —  —  

—  ↓  ↑  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↑  ↓  ↑  —  

—  —  —  — 



 1 

Trajectories.50.40 
michael winter (charlottesville, december 2006) 

To be read from top to bottom by row and left to right within a row. 

—  —  —  —  —  —  ↑  ↓  ↑  ↓  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↓  ↑  ↓  

↑  ↓  —  —  —  —  —  —  —  —  —  —  ↓  ↑  ↓  ↑  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  



 2 

↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  

↓  ↑  ↓  ↓  ↓  ↑  ↓  ↑  ↓  ↑  —  —  —  —  — 



 1 

Trajectories.60.60 
michael winter (charlottesville, december 2006) 

To be read from top to bottom by row and left to right within a row. 

—  —  —  —  —  —  —  —  ↑  ↓  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  



 2 

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↓  ↑  

↑  ↓  ↑  ↓  —  —  —  —  —  —  —  —  —  —  —  

—  —  —  ↓  ↑  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↑  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  



 3 

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  

↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↓  ↑  



 4 

↓  ↓  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↓  ↓  ↑  ↓  ↓  ↑  ↓  ↑  —  —  —  

—  —  —  — 



 1 

Trajectories.80.111 
michael winter (charlottesville, december 2006) 

To be read from top to bottom by row and left to right within a row. 

—  —  —  —  —  —  —  —  ↑  ↓  ↑  ↑  ↓  ↑  ↑  ↑  ↓  

↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  



 2 

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↓  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  

↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  ↑  
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