% Ejemplo ErrorDer1UniLatLn

% Se deriva ln(x), EXACTAS der(ln(x))=1/x

% con la formula aprox 

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

clear all % borra todas las variables de memoria

ex=15;

vector_exponentes=-[1:1:ex]

h=10.^(vector_exponentes); % vector de h's a probar

c=2;

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

disp (letrero1); disp('----------------------');

% Caso ln(x)

der1_lnex=1/c; % der 1a exacta

der1a_lnaprox=(log(c+h)-log(c))./h;

error1a_ln=abs(der1_lnex-der1a_lnaprox);

figure

loglog(h,error1a_ln,'r*',h,error1a_ln,'b-')

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

title(sprintf('Error en df/dx~(f(x+h)-f(x))/h, ln(x) para x=%7.3f)',c))

disp(sprintf('h=10^-i,i=1:1:%3d, der1 exact, der1a aprox de ln(x) para c=%7.3f',ex,c))

disp('--------------------------------------------------------------')

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

   der1_lnex*ones(1,ex);der1a_lnaprox]))

Instrucciones:

[L,U,P]=lu(A);   det(A);  x=A\b;    inv(A) ;  cond(A) ; sparse (A)

chol(A) ; [Q,R]=qr(A), operador \ (x=A\b)

» A=[2,2,1;1,2,-1;3,1,-2]

A =

      2            2            1      

      1            2           -1      

      3            1           -2      

» b=[2;-1;-6];

» format long

» [L,U,P]=lu(A)

L =

   1.00000000000000                  0                  0

   0.33333333333333   1.00000000000000                  0

   0.66666666666667   0.80000000000000   1.00000000000000

U =

   3.00000000000000   1.00000000000000  -2.00000000000000

                  0   1.66666666666667  -0.33333333333333

                  0                  0   2.60000000000000

P =

     0     0     1

     0     1     0

     1     0     0

» y=L\(P*b)

y =

  -6.00000000000000

   1.00000000000000

   5.20000000000000

» x=U\y

x =

  -1.00000000000000

   1.00000000000000

   2.00000000000000

» x=A\b

x =

  -1.00000000000000

   1.00000000000000

   2.00000000000000

Factorización de Cholesky para matrices simétricas definidas positivas

» A=[1 2 1 2;2 8 -1 1;1 -1 10 4; 2 1 4 8]

A =

     1     2     1     2

     2     8    -1     1

     1    -1    10     4

     2     1     4     8

» chol(A)

ans =

   1.00000000000000   2.00000000000000   1.00000000000000   2.00000000000000

                  0   2.00000000000000  -1.50000000000000  -1.50000000000000

                  0                  0   2.59807621135332  -0.09622504486494

                  0                  0                  0   1.31937134300421

» LT=chol(A)

LT =

   1.00000000000000   2.00000000000000   1.00000000000000   2.00000000000000

                  0   2.00000000000000  -1.50000000000000  -1.50000000000000

                  0                  0   2.59807621135332  -0.09622504486494

                  0                  0                  0   1.31937134300421

» LT'*LT

ans =

     1     2     1     2

     2     8    -1     1

     1    -1    10     4

     2     1     4     8

Inversión y errores redondeo

» format long

» A=rand(3)

A =

   0.18193774575436   0.45269827343053   0.75195919052136

   0.53226627667582   0.22674223406458   0.55389329537381

   0.70023239640813   0.24297730479923   0.72728979440884

» ident_presunta=A*inv(A)

ident_presunta =

   1.00000000000000                  0                  0

                  0   1.00000000000000                  0

                  0  -0.00000000000000   1.00000000000000

» format long e

» ident_presunta=A*inv(A)

ident_presunta =

    1.000000000000000e+000                         0                         0

                         0    1.000000000000000e+000                         0

                         0   -1.776356839400251e-015    1.000000000000000e+000

Inversión por Gauss-Jordan

» format short

» A=[3 2 4;1 6 5;-1 2 3]

A =

     3     2     4

     1     6     5

    -1     2     3

» A_ampGJ=[A,eye(3)]

A_ampGJ =

     3     2     4     1     0     0

     1     6     5     0     1     0

    -1     2     3     0     0     1

» M1=[1 0 0;-1/3 1 0;1/3 0 1]

M1 =

    1.0000         0         0

   -0.3333    1.0000         0

    0.3333         0    1.0000

» A1=M1*A_ampGJ

A1 =

    3.0000    2.0000    4.0000    1.0000         0         0

         0    5.3333    3.6667   -0.3333    1.0000         0

         0    2.6667    4.3333    0.3333         0    1.0000

» M2=[1 -A1(1,2)/A1(2,2) 0;0 1 0;0 -A1(3,2)/A1(2,2) 1]

M2 =

    1.0000   -0.3750         0

         0    1.0000         0

         0   -0.5000    1.0000

» A2=M2*A1

A2 =

    3.0000         0    2.6250    1.1250   -0.3750         0

         0    5.3333    3.6667   -0.3333    1.0000         0

         0         0    2.5000    0.5000   -0.5000    1.0000

» M3=[1 0 -A2(1,3)/A2(3,3);0 1 -A2(2,3)/A2(3,3); 0 0 1] 

M3 =

    1.0000         0   -1.0500

         0    1.0000   -1.4667

         0         0    1.0000

» A3=M3*A2

A3 =

    3.0000         0         0    0.6000    0.1500   -1.0500

         0    5.3333         0   -1.0667    1.7333   -1.4667

         0         0    2.5000    0.5000   -0.5000    1.0000

» A4=[A3(1,:)/A3(1,1);A3(2,:)/A3(2,2);A3(3,:)/A3(3,3)]

A4 =

    1.0000         0         0    0.2000    0.0500   -0.3500

         0    1.0000         0   -0.2000    0.3250   -0.2750

         0         0    1.0000    0.2000   -0.2000    0.4000

» Ainversa=A4(:,4:6)

Ainversa =

    0.2000    0.0500   -0.3500

   -0.2000    0.3250   -0.2750

    0.2000   -0.2000    0.4000

» format long

» A*Ainversa

ans =

   1.00000000000000                  0  -0.00000000000000

                  0   1.00000000000000                  0

                  0  -0.00000000000000   1.00000000000000

» format long e

» A*Ainversa

ans =

    1.000000000000000e+000                         0   -2.220446049250313e-016

                         0    9.999999999999998e-001                         0

                         0   -1.110223024625157e-016    1.000000000000000e+000

Número de condicionamiento:

» M=[1 2 2;3 4 5;1 2 2]

M =

     1     2     2

     3     4     5

     1     2     2

» cond(M)

ans =

    1.493996587016643e+016

» M1=M;

» M1(3,:)=zeros(1,3)

M1 =

     1     2     2

     3     4     5

     0     0     0

» cond(M1)

ans =

   Inf

Estructura dispersa de una matriz:

» a

a =

         0         0    1.0000         0         0

         0         0         0   12.0000    3.0000

    7.0000         0   12.0000         0         0

         0   -8.0000         0         0    3.5000

         0         0         0   14.0000         0

» b=[3;6;-7;1;0];

» asparse=sparse(a)

asparse =

   (3,1)       7.0000

   (4,2)      -8.0000

   (1,3)       1.0000

   (3,3)      12.0000

   (2,4)      12.0000

   (5,4)      14.0000

   (2,5)       3.0000

   (4,5)       3.5000

» cpu1=cputime;flops(0);x=a\b,tcpu=cputime-cpu1,num_flops=flops

x =

   -6.142857142857143e+000

    7.500000000000000e-001

    3.000000000000000e+000

                         0

    2.000000000000000e+000

tcpu =

     0

num_flops =

    36

» format long e;cpu2=cputime;flops(0);x=asparse\b,tcpu2=cputime-cpu2,num_flops2=flops

x =

   -6.142857142857143e+000

    7.500000000000000e-001

    3.000000000000000e+000

                         0

    2.000000000000000e+000

tcpu2 =

     0

num_flops2 =

    17

Factorización QR

» a=[2 0 3;-2 3 1;-4 5 2]  % exam Métodos Numéricos, sep 1999

a =

     2     0     3

    -2     3     1

    -4     5     2

» [q_a,r_a]=qr(a)

q_a =

   -4.082482904638631e-001   -8.970852271450606e-001    1.690308509457033e-001

    4.082482904638631e-001   -3.450327796711770e-001   -8.451542547285166e-001

    8.164965809277262e-001   -2.760262237369416e-001    5.070925528371099e-001

r_a =

   -4.898979485566356e+000    5.307227776030220e+000    8.164965809277258e-001

                         0   -2.415229457698239e+000   -3.588340908580241e+000

                         0                         0    6.761234037828134e-001

Construcción con Matrices de Householder, paso a paso

a =

     2     0     3

    -2     3     1

    -4     5     2

» v1=a(:,1)

v1 =

     2

    -2

    -4

» v2=[-norm(v1);0;0]

v2 =

   -4.898979485566356e+000

                         0

                         0

» a1=v1-v2

a1 =

    6.898979485566356e+000

   -2.000000000000000e+000

   -4.000000000000000e+000

» H1=eye(3)-2*a1*a1'/(a1'*a1)

H1 =

   -4.082482904638629e-001    4.082482904638630e-001    8.164965809277260e-001

    4.082482904638630e-001    8.816496580927726e-001   -2.367006838144548e-001

    8.164965809277260e-001   -2.367006838144548e-001    5.265986323710903e-001

» A1=H1*a

A1 =

   -4.898979485566356e+000    5.307227776030219e+000    8.164965809277264e-001

    1.110223024625157e-016    1.461445555206044e+000    1.632993161855452e+000

    4.440892098500626e-016    1.922891110412087e+000    3.265986323710904e+000

» a2=[0;A1(2:3,2)-[-norm(A1(2:3,2));0]]

a2 =

                         0

    3.876675012904283e+000

    1.922891110412087e+000

» H2=eye(3)-2*a2*a2'/(a2'*a2)

H2 =

    1.000000000000000e+000                         0                         0

                         0   -6.050959467009938e-001   -7.961525577965746e-001

                         0   -7.961525577965746e-001    6.050959467009938e-001

» R=H2*A1

R =

   -4.898979485566356e+000    5.307227776030219e+000    8.164965809277264e-001

   -4.207419055254671e-016   -2.415229457698239e+000   -3.588340908580241e+000

    1.803258907759232e-016    4.440892098500626e-016    6.761234037828139e-001

» Q=H1*H2

Q =

   -4.082482904638629e-001   -8.970852271450605e-001    1.690308509457035e-001

    4.082482904638630e-001   -3.450327796711773e-001   -8.451542547285165e-001

    8.164965809277260e-001   -2.760262237369415e-001    5.070925528371100e-001

» a

a =

     2     0     3

    -2     3     1

    -4     5     2

» Q*R

ans =

    2.000000000000000e+000    7.506477703676116e-017    2.999999999999999e+000

   -2.000000000000000e+000    3.000000000000000e+000    1.000000000000000e+000

   -4.000000000000000e+000    4.999999999999999e+000    2.000000000000000e+000

»

