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clc
format bank
%% rental car - long term analysis
A=[.8 .1 .2 ; .2 .6 .3 ; 0 .3 .5]
k=10
A^k

%% google PageRank
P0=[0   1/2 1/2 0   1/5 ; 
    1/2 0   1/2 1/2 1/5 ;
    0   1/2 0   0   1/5 ;
    1/2 0   0   0   1/5 ; 
    0   0   0   1/2 1/5 ];
K0=(1/5)*[1 1 1 1 1 ; 
    1 1 1 1 1 ; 
    1 1 1 1 1; 
    1 1 1 1 1 ; 
    1 1 1 1 1];
G0=.85*P0+.15*K0;
P1=[0 0 1 0 1/5 
    1/3 0 0 1/2 1/5 ; 
    1/3 0 0 1/2 1/5 ; 
    1/3 1/2 0 0 1/5 ; 
    0 1/2 0 0 1/5];
G1=.85*P1+.15*K0;
P2=[0 1/2 0   1/7 0   0   1/7 ; 
    0 0   1/3 1/7 1/2 0   1/7 ; 
    1 0   0   1/7 0   1/3 1/7 ;
    0 0   1/3 1/7 0   0   1/7 ; 
    0 1/2 0   1/7 0   0   1/7 ; 
    0 0   1/3 1/7 1/2   1/3 1/7;
    0 0   0   1/7 0   1/3 1/7];
K2=1/7*[1 1 1 1 1 1 1;
    1 1 1 1 1 1 1;
    1 1 1 1 1 1 1;
    1 1 1 1 1 1 1;
    1 1 1 1 1 1 1;
    1 1 1 1 1 1 1;
    1 1 1 1 1 1 1];
G2=.85*P2+.15*K2;
k=20;
test=[1 1 1 1 1 1 1 ] *G2;
format short
for i=1:k
    i;
    G1^i;
end
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clc
format bank 
%% example 1a
[X,Y]=meshgrid(-2:.1:2);
Z=4.*X.^2+3.*Y.^2;
[X1,Y1,Z1]=cylinder(1);
%s=surf(X,Y,Z,'FaceAlpha',0.5); hold on

%% example 1b
Z=4.*X.^2+2.*X.*Y-3.*Y.^2;
%s=surf(X,Y,Z,'FaceAlpha',0.5); hold on

%% example 6
%[X,Y]=meshgrid(-2:.2:2);
Z=X.^2-6.*X.*Y+9.*Y.^2;
s=surf(X,Y,Z,'FaceAlpha',0.5); hold on
[P,D]=eig([1 -3 ; -3 9])
A=P*D*inv(P)
rref(A-10*eye(2))

%% plots cylinder
h=max(Z(:));
Z1=Z1*h;
%Z1(1,:)=-Z1(2,:);
c=surf(X1,Y1,Z1,'FaceAlpha',0.1); hold on

%% no errors check
1+1
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clc
format bank 
%% example 1a
[X,Y]=meshgrid(-2:.1:2);
Z=4.*X.^2+3.*Y.^2;
[X1,Y1,Z1]=cylinder(1);
%s=surf(X,Y,Z,'FaceAlpha',0.5); hold on

%% example 1b
Z=4.*X.^2+2.*X.*Y-3.*Y.^2;
%s=surf(X,Y,Z,'FaceAlpha',0.5); hold on

%% example 6
%[X,Y]=meshgrid(-2:.2:2);
Z=X.^2-6.*X.*Y+9.*Y.^2;
s=surf(X,Y,Z,'FaceAlpha',0.5); hold on
[P,D]=eig([1 -3 ; -3 9])
A=P*D*inv(P)
rref(A-10*eye(2))

%% plots cylinder
h=max(Z(:));
Z1=Z1*h;
%Z1(1,:)=-Z1(2,:);
c=surf(X1,Y1,Z1,'FaceAlpha',0.1); hold on

%% no errors check
1+1
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Ex. Find the largest output z-value with 
restricted input ||x||=1 where z is given by:
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