
















#######################################################################
## Math 1B03
## Lecture 35
######################################################################

## Example from class
## migration

clear
A = [.95 0.03; 0.05 0.97]
b = [.6; .4] # initial vector
P1 = [b]
for i=1:25 b = A*b; P1 = [P1, b]; end;
x1 = P1(1,:);
y1 = P1(2,:);
plot(x1,y1,"*")

## Example from class
## attractor
clear
A = [.7 0; 0 0.42]
b = [1; 1] # initial vector
P1 = [b]
for i=1:25 b = A*b; P1 = [P1, b]; end;
c = [-1;1] # second initial vector
P2 = [c]; 
for i=1:25 c = A*c; P2 = [P2, c]; end;
d = [2;-3] # thider initial vector
P3 = [d]; 
for i=1:25 d = A*d; P3 = [P3, d]; end;
x1 = P1(1,:);
y1 = P1(2,:);
x2 = P2(1,:);
y2 = P2(2,:);
x3 = P3(1,:);
y3 = P3(2,:);
plot(x1,y1,"*",x2,y2,"*",x3,y3,"*")



## make a loop to do lots of points at once
P = [];
for i=1:30 
  # pick a random vecotr
  b = [100*(-1)^(ceil(10*rand()))*rand();100*(-1)^(ceil(10*rand()))*rand()]; 
  P = [P b];
  # for each vector, find trajector
for i=1:30 b = A*b; P = [P, b]; end;  # 4 iterations only
end;
x = P(1,:);
y = P(2,:);
# plot all trajectories
plot(x,y,"*")

########################################################################

## Example of repellor
##
## Example from class
clear
A = [1.2 0; 0 1.4]
b = [1; 1] # initial vector
P1 = [b]
for i=1:25 b = A*b; P1 = [P1, b]; end;
c = [-1;1] # second initial vector
P2 = [c]; 
for i=1:25 c = A*c; P2 = [P2, c]; end;
d = [2;-3] # third initial vector
P3 = [d]; 
for i=1:25 d = A*d; P3 = [P3, d]; end;
e = [1; -.01] # initial vector
P4 = [e]
for i=1:25 e = A*e; P4 = [P4, e]; end;
x1 = P1(1,:);
y1 = P1(2,:);
x2 = P2(1,:);
y2 = P2(2,:);
x3 = P3(1,:);
y3 = P3(2,:);
x4 = P4(1,:);
y4 = P4(2,:);
plot(x1,y1,"*",x2,y2,"*",x3,y3,"*",x4,y4,"*")



### Example of Sadle Point
### 
clear
A = [1.7 -.3; -1.2 .8]
eig(A)
P = [];
for i=1:400 
  b = [100*(-1)^(ceil(10*rand()))*rand();100*(-1)^(ceil(10*rand()))*rand()]; # pick random vector
  P = [P b];
  for i=1:3 b = A*b; P = [P, b]; end;  # 3 iterations only
end;
x = P(1,:);
y = P(2,:);
plot(x,y,"*")


