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% Laurent Series and sequences
function plotseq1(m=1, p1=2, p2=2.1)

if (p1 >=1  && p2 >= 1 && p1 < p2) 
  t1n = -m: -1;
  t1p =  0: m;
  t1 = [t1n, t1p];
  f1 = [zeros(1,m), ((1/p2).^(t1p+1) - (1/p1).^(t1p+1))];
  f2 = [((1/p1).^(t1n+1) -(1/p2).^(t1n+1)), zeros(1,m+1)];
  f3 = [(1/p1).^(t1n+1), (1/p2).^(t1p+1)];
endif 

if (p1 <= 1 && p2 <= 1 && p1 < p2) 
  t1n = -m: 0;
  t1p = +1: m;
  t1 = [t1n, t1p];
  f1 = [zeros(1,m+1), ((1/p2).^(t1p-1) - (1/p1).^(t1p-1))];
  f2 = [((1/p1).^(t1n-1) -(1/p2).^(t1n-1)), zeros(1,m)];
  f3 = [(1/p1).^(t1n-1), (1/p2).^(t1p-1)];
endif 

subplot(3, 1, 1);
stem(t1, f1);
grid on
%axis([0, m])
title(sprintf("f1  m=%d p1=%g p2=%g", m, p1, p2))

subplot(3, 1, 2);
stem(t1, f2);
grid on
%axis([0, m])
title(sprintf("f2  m=%d p1=%g p2=%g", m, p1, p2))

subplot(3, 1, 3);
stem(t1, f3);
grid on
%axis([0, m])
title(sprintf("f3  m=%d p1=%g p2=%g", m, p1, p2))

endfunction

plotseq1(m, p1, p2) : Laurent

[-m, +m]



if (p1 >=1  && p2 >= 1 && p1 < p2) 
  t1n = -m: -1;
  t1p =  0: m;
  t1 = [t1n, t1p];

  f1 = [zeros(1,m), ((1/p2).^(t1p+1) - (1/p1).^(t1p+1))];

  f2 = [((1/p1).^(t1n+1) -(1/p2).^(t1n+1)), zeros(1,m+1)];

  f3 = [(1/p1).^(t1n+1), (1/p2).^(t1p+1)];

endif 

if (p1 <= 1 && p2 <= 1 && p1 < p2) 
  t1n = -m: 0;
  t1p = +1: m;
  t1 = [t1n, t1p];
  
  f1 = [zeros(1,m+1), ((1/p2).^(t1p-1) - (1/p1).^(t1p-1))];

  f2 = [((1/p1).^(t1n-1) -(1/p2).^(t1n-1)), zeros(1,m)];

  f3 = [(1/p1).^(t1n-1), (1/p2).^(t1p-1)];

endif 



% z-Transform and sequences
function plotseq2(m=1, p1=2, p2=2.1)

cla;

if (p1 <= 1 && p2 <= 1 && p1 < p2)
  t1n = -m: -1;
  t1p =  0: m;
  t1 = [t1n, t1p];
  X1 = [((p2).^(t1n+1) -(p1).^(t1n+1)), zeros(1,m+1)];
  X2 = [zeros(1,m), ((p1).^(t1p+1) - (p2).^(t1p+1))];
  X3 = [(p2).^(t1n+1), (p1).^(t1p+1)];
endif 

if (p1 >= 1 && p2 >= 1 && p1 < p2)
  t1n = -m: 0;
  t1p = +1: m;
  t1 = [t1n, t1p];
  X1 = [((p2).^(t1n-1) -(p1).^(t1n-1)), zeros(1,m)];
  X2 = [zeros(1,m+1), ((p1).^(t1p-1) - (p2).^(t1p-1))];
  X3 = [(p2).^(t1n-1), (p1).^(t1p-1)];
endif 

subplot(3, 1, 1);
stem(t1, X1);
grid on
%axis([0, m])
title(sprintf("X1  m=%d p1=%g p2=%g", m, p1, p2))

subplot(3, 1, 2);
stem(t1, X2);
grid on
%axis([0, m])
title(sprintf("X2  m=%d p1=%g p2=%g", m, p1, p2))

subplot(3, 1, 3);
stem(t1, X3);
grid on
%axis([0, m])
title(sprintf("X3  m=%d p1=%g p2=%g", m, p1, p2))

endfunction

plotseq2(m, p1, p2) : Z-trans
[-m, +m]



if (p1 <= 1 && p2 <= 1 && p1 < p2)
  t1n = -m: -1;
  t1p =  0: m;
  t1 = [t1n, t1p];

  X1 = [zeros(1,m), ((p1).^(t1p+1) - (p2).^(t1p+1))];

  X2 = [((p2).^(t1n+1) -(p1).^(t1n+1)), zeros(1,m+1)];

  X3 = [(p2).^(t1n+1), (p1).^(t1p+1)];

endif 

if (p1 >= 1 && p2 >= 1 && p1 < p2)
  t1n = -m: 0;
  t1p = +1: m;
  t1 = [t1n, t1p];

  X1 = [((p2).^(t1n-1) -(p1).^(t1n-1)), zeros(1,m)];

  X2 = [zeros(1,m+1), ((p1).^(t1p-1) - (p2).^(t1p-1))];

  X3 = [(p2).^(t1n-1), (p1).^(t1p-1)];

endif 


















