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Structures for Piano�
-Pierre Boulez  (1951)

Music of Changes�
-John Cage (1951)

and now for something�
completely different…

chance control 

chance 

control 
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digital camellias 

001010010101010010101010101010000010101011101010
101010111011101001011010010100101010010100101110
101011010111011101010010110101010101010101101011
010110101010101101011010110110110110101001010101
010100010101010101111010101001011010100101010101
010101001010010101000010101011010010101000101001
010101010010001010010010001010110101101111010101
010100101101101011011010101010101001010101010101
011011011011010110101001010101001010101010110110
110100101010001010001010101010101001010101010101
010101010101001011001010101010101001010101110101
010010111110101001010100001010101000000101010101
101010010100101010100101010101010100000101010111
010101010101110111010010110100101001010100101001
011101010110101110111010100101101010101010101011
010110101101010101011010110101101101101101010010
101010101000101010101011110101010010110101001010
101010101010010100101010000101010110100101010001
010010101010100100010100100100010101101011011110
101010101001011011010110111010101010100000101010
001010010101110111010010110100101001010100101001
011101010110101110111010100101101010101010101011
010110101101010101011010110101101101101101010010
101010101000101010101011110101010010110101001010
101010101010010100101010000101010110100101010001
010010101010100100010100100100010101101011011110
101010101001011011010110111010101010100000101010
001010001010010101110111010010110100101001010100
010110101101010101011010110101101101101101010010
101010101000101010101011110101010010110101001010
101010101010010100101010000101010110100101010001

ADC { { 
AMP/ 
FILTER 

0010 0001
0100 1101
1011 1001
0101 1010
1110 1011
0110 0011
0101 0110
0001 1010

0010 0001
0100 1101
1011 1001
0101 1010
1110 1011
0110 0011
0101 0110
0001 1010
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zn = zn-1
2 + λ 
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calc_tune()   /* Ode to Joy */ 
{ 
     float currval, XSTART, YSTART, curr_ReL, curr_ImL, X_INCR, Y_INCR;  

     minn=1000000.0; 
     maxx=0.0; 
     XSTART = XMID - (WIDTH * .5); 
     YSTART = YMID - (HEIGTH * .5); 
     X_INCR = WIDTH/(XDIM*1.0); 
     Y_INCR = HEIGTH/(YDIM*1.0);                      

     for (ycnt=0; ycnt < YDIM; ++ycnt) { 
         rady = TWO_PI*((ycnt*1.0)/(YDIM*1.0)); 
         for (xcnt = 0; xcnt < XDIM; ++xcnt) { 
           radx = TWO_PI*((xcnt*1.0)/(XDIM*1.0)); 
           curr_x = (1.0)*cos(radx*(1.25)+(1.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.25)+(2.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.33333)+(3.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.5)+(4.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.5)+(5.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.33333)+(6.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.25)+(7.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(8.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.0)+(9.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.0)+(10.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.125)+(11.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.25)+(12.0/64.0)*TWO_PI) + 
                    (1.5)*cos(radx*(1.25)+(13.0/64.0)*TWO_PI) + (0.5)*cos(radx*(1.125)+(14.5/64.0)*TWO_PI) + 
                    (2.0)*cos(radx*(1.125)+(15.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.25)+(17.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.25)+(18.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.33333)+(19.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.5)+(20.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.5)+(21.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.33333)+(22.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.25)+(23.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.125)+(24.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.0)+(25.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.0)+(26.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(27.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.25)+(28.0/64.0)*TWO_PI) + (1.5)*cos(radx*(1.125)+(29.0/64.0)*TWO_PI) + 
                    (0.5)*cos(radx*(1.0)+(30.5/64.0)*TWO_PI) + (2.0)*cos(radx*(1.0)+(31.0/64.0)*TWO_PI) +  
                    (1.0)*cos(radx*(1.125)+(33.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(34.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.25)+(35.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.0)+(36.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.125)+(37.0/64.0)*TWO_PI) + (0.5)*cos(radx*(1.25)+(38.0/64.0)*TWO_PI) + 
                    (0.5)*cos(radx*(1.33333)+(38.5/64.0)*TWO_PI) + (1.0)*cos(radx*(1.25)+(39.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.0)+(40.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(41.0/64.0)*TWO_PI) + 
                    (0.5)*cos(radx*(1.25)+(42.0/64.0)*TWO_PI) + (0.5)*cos(radx*(1.33333)+(42.5/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.25)+(43.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(44.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(1.0)+(45.0/64.0)*TWO_PI) + (1.0)*cos(radx*(1.125)+(46.0/64.0)*TWO_PI) + 
                    (1.0)*cos(radx*(0.75)+(47.0/64.0)*TWO_PI) + (2.0)*cos(radx*(1.25)+(48.0/64.0)*TWO_PI); 
           hypote = (curr_x * curr_x + curr_y * curr_y); 
           currval = hypote; 
           if (maxx < currval) maxx=currval; 
           if (minn > currval) minn=currval; 
         } 
      } 
      diff=maxx-minn; 
}

Ode to Joy 
Beethoven’s Ninth Symphony

Ode to Joy 
Beethoven’s Ninth Symphony
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The heterophony of many maps—multi-track recording 
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