% Ejemplo ErrorDerivSin

% se deriva sin(x), EXACTAS der(sin(x))=cos (x), der2=-sin(x)

% con las formulas aprox 

% f'(c)=(f(c+h)-f(c-h))/2h, f'(c)=(f(c+h)-f(c))/h

% f''(c)=(f(c+h)-2f(c)+f(c-h))/(h^2)

ex=15;

h=10.^(-[1:1:ex]);

c=2;

letrero1=sprintf('derivadas en c=% 7.3f',c);

disp (letrero1)

% Caso sin(x)

der1_sinex=cos(c);der2_sinex=-sin(c);

der1_sinaprox=(sin(c+h)-sin(c-h))./(2*h);

der1a_sinaprox=(sin(c+h)-sin(c))./h;

der2_sinaprox=(sin(c+h)-2*sin(c)+sin(c-h))./(h.*h);

error1_sin=abs(der1_sinex-der1_sinaprox);

error1a_sin=abs(der1_sinex-der1a_sinaprox);

error2_sin=abs(der2_sinex-der2_sinaprox);

figure

loglog(h,error1_sin,'ro-','LineWidth',2),grid on,hold on

loglog(h,error1a_sin,'b*-')

xlabel('h'),ylabel('error abs')

title(sprintf('Error Der1,  1: o, 1a: *, sin(%7.3f)',c))

figure

loglog(h,error2_sin,'k+-','LineWidth',2),grid on

xlabel('h'),ylabel('error abs'),title('error deriv 2 sin: +')

title(sprintf('Error Der2,  + , sin(%7.3f)',c))

disp(sprintf('h=10^-i,i=1:%3d, der1 exact, der1 aprox, der1a aprox

 de sin(c) para c=%7.3f',ex,c))

disp(sprintf('%3d  %20.14f  %20.14f  %20.14f\n',[[1:1:ex];...

   der1_sinex*ones(1,ex);...

      der1_sinaprox;der1a_sinaprox]))

disp(sprintf('h=10^-i,i=1:%3d, der2 exact, der2 aprox de sin(c) para c=%7.3f',ex,c))

disp(sprintf('%3d  %20.14f  %20.14f\n',... % rellena por colum matriz

[[1:1:ex];der2_sinex*ones(1,ex);der2_sinaprox]))

» derivadas en c=  2.000

h=10^-i,i=1: 15, der1 exact, der1 aprox, der1a aprox de sin(c) para c=  2.000

  1     -0.41614683654714     -0.41545360519270      -0.46088060176808

  2     -0.41614683654714     -0.41613990080121      -0.42068635004807

  3     -0.41614683654714     -0.41614676718932      -0.41660141586486

  4     -0.41614683654714     -0.41614683585434      -0.41619230072620

  5     -0.41614683654714     -0.41614683654045      -0.41615138303142

  6     -0.41614683654714     -0.41614683654601      -0.41614729129336

  7     -0.41614683654714     -0.41614683643498      -0.41614688139902

  8     -0.41614683654714     -0.41614683365943      -0.41614683921054

  9     -0.41614683654714     -0.41614689472169      -0.41614689472169

 10     -0.41614683654714     -0.41614711676630      -0.41614711676630

 11     -0.41614683654714     -0.41614489632025      -0.41614489632025

 12     -0.41614683654714     -0.41616710078074      -0.41622261193197

 13     -0.41614683654714     -0.41577852272212      -0.41633363423443

 14     -0.41614683654714     -0.41633363423443      -0.42188474935756

 15     -0.41614683654714     -0.38857805861880      -0.33306690738755

h=10^-i,i=1: 15, der2 exact, der2 aprox de sin(c) para c=  2.000

  1     -0.90929742682568     -0.90853993150752

  2     -0.90929742682568     -0.90928984937233

  3     -0.90929742682568     -0.90929735108158

  4     -0.90929742682568     -0.90929743734591

  5     -0.90929742682568     -0.90929819229757

  6     -0.90929742682568     -0.90949470177293

  7     -0.90929742682568     -0.89928064994638

  8     -0.90929742682568     -1.11022302462516

  9     -0.90929742682568      0.00000000000000

 10     -0.90929742682568      0.00000000000000

 11     -0.90929742682568      0.00000000000000

 12     -0.90929742682568  -111022302.46251567000000

 13     -0.90929742682568  -11102230246.25156400000000

 14     -0.90929742682568  -1110223024625.15650000000000

 15     -0.90929742682568  111022302462515.64000000000000
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» derivadas en c=  2.000

h=10^-i,i=1: 15, der1 exact, der1 aprox, der1a aprox de ln(c) para c=  2.000

  1      0.50000000000000      0.50041729278491       0.48790164169432

  2      0.50000000000000      0.50000416672916       0.49875415110390

  3      0.50000000000000      0.50000004166662       0.49987504165105

  4      0.50000000000000      0.50000000041683       0.49998750041746

  5      0.50000000000000      0.50000000000883       0.49999875001427

  6      0.50000000000000      0.50000000001438       0.49999987505878

  7      0.50000000000000      0.49999999973682       0.49999998696926

  8      0.50000000000000      0.49999999696126       0.49999999696126

  9      0.50000000000000      0.50000004137019       0.50000004137019

 10      0.50000000000000      0.50000004137019       0.50000004137019

 11      0.50000000000000      0.50000004137019       0.50000004137019

 12      0.50000000000000      0.50004445029117       0.50004445029117

 13      0.50000000000000      0.49960036108132       0.49960036108132

 14      0.50000000000000      0.50515147620445       0.51070259132757

 15      0.50000000000000      0.49960036108132       0.44408920985006

h=10^-i,i=1: 15, der2 exact, der2 aprox de ln(c) para c=  2.000

  1     -0.25000000000000     -0.25031302181185

  2     -0.25000000000000     -0.25000312505297

  3     -0.25000000000000     -0.25000003112119

  4     -0.25000000000000     -0.24999998737840

  5     -0.25000000000000     -0.24999891046207

  6     -0.25000000000000     -0.24991120284312

  7     -0.25000000000000     -0.25535129566379

  8     -0.25000000000000      0.00000000000000

  9     -0.25000000000000      0.00000000000000

 10     -0.25000000000000      0.00000000000000

 11     -0.25000000000000      0.00000000000000

 12     -0.25000000000000      0.00000000000000

 13     -0.25000000000000      0.00000000000000

 14     -0.25000000000000  1110223024625.15650000000000

 15     -0.25000000000000  -111022302462515.64000000000000

