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#Homework 13
read `C:/Users/cgrie/Dynam Models Bio/Homeworks/HW13/M13.txt`
Help13()

 RT2(x,y,d,K), Orb2(F,x,y,pt0,K1,K2), FP2(F,x,y), SFP2(F,x,y) 
#QUESTION 1:

is the i-th digit of your RUID, find the fixed points, and the stable fixed points of the following 
first-order system of two quantities x(n) and y(n)

If it has a stable fixed point, confirm it using Orb2 with initial conditions 

#QUESTION 2:

By running RT2(x,y,d,K) with d=1 and K=100 generate 20 random transformations and find the
stable equilibria for each transformation (if they exist)

print(RT2);

#Generating the 20 random transformations:
A := seq(RT2(x,y,1,100),n=1..20);
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#question to self: What does paramater K mean and paramater d 
mean?
   #Answer for K:  any random number ra is between 1 and the 
value of K
   #Answer for d:  the paramater d can be obtained experimentally
below
      print("d=2");
      d2 := seq(RT2(x,y,2,100),n=1..3);
      print("d=3");
      d3 := seq(RT2(x,y,3,100),n=1..3);
      #Thus, d represents the highest degree of the algebraic 
expressions

"d=2"

"d=3"
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#Now, find the stable equilibria for each transformation using 
SFP2
print(SFP2);

SFP2(A[1],x,y);

Assuming that our equilibrium point is the output from the block above, we need to find a way to get 
enough iterations our of ORB2 without the program crashing.

#Verify that these equilibria are stable using orb2 (Plug in the 
equilibria as initial conditions? The maple code took over 5 
minutes and never finished computing, even at 100 steps)
print(Orb2);
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#Whenever generating a random variable, you MUST call it with 
empty parenthesis. 
rvar := rand(1..10);
print(rvar());

7
#Experiment: I think i only need to initialize a random variable 
once, and then:
#Because essentially, rvar2() is picking an item from an array-
like structure?
#For the math homework, knowing this is kind of useless though
rvar2 := rand(10..20);

rvar2()
11

#Keep this code
Orb2(A[1],x,y,[rvar2(),rvar2()],1,6);
#Why do the fractions get so big so fast? is it because of 
finding least common multiples?  
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#Maybe try getting everything in decimal form using evalf to more
easily identify quantitative behavior
evalf(Orb2(A[1],x,y,[rvar2(),rvar2()],90,91));
#This block of code also takes way too long to run. I can usually
only go up to 6 iterations

#QUESTION 4:

Write the three-variable analog of RT2(x,y,d,K) and call it RT3(x,y,z,d,K)

I see that the original code iterates through i and j to create each algebraic expression. for example, if
ra = 2 and d=2 
therefore, we need to include one more iterable variable m that iterates from 0..d 
RT3bad := proc(x,y,z,d,K) local ra,i,j,m,f,g,h;
ra := rand(1..K);
f:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 
.. d - i), i = 0 .. d);
g:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 
.. d - i), i = 0 .. d);
h:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-j), j = 0 
.. d - i), i = 0 .. d);
end;

RT3bad(x,y,z,2,10);
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#Checking the number of terms in RT3. Seems weird because i dont 
have  any multivariable terms with a degree 3 for y. Maybe the 
issue was letting m = 0 .. d-j.
#And the fix to this problem would just be setting m = 0 .. i-j 
probably because m is nested.
RT3worse := proc(x,y,z,d,K) local ra,i,j,m,f,g,h;
ra := rand(1..K);
f:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 
.. d - i), i = 0 .. d);
g:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 
.. d - i), i = 0 .. d);
h:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. i-j), j = 0 
.. d - i), i = 0 .. d);
end;

RT3worse(x,y,z,2,10);

#That is worse than what i wanted. Maybe I need to have m = d - i
to keep it as the same degree as everything else. I th

RT3 := proc(x,y,z,d,K) local ra,i,j,m,f,g,h;
ra := rand(1..K);
f:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 
.. d - i), i = 0 .. d);
g:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 
.. d - i), i = 0 .. d);
h:= add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 .. d - i),
i = 0 .. d)*1/add(add(add(ra()*x^i*y^j*z^m, m = 0 .. d-i), j = 0 
.. d - i), i = 0 .. d);
end;
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RT3(x,y,z,1,10);

#We want to have isolated terms of x^d , y^d , and z^d. If i have
d=2, I WANT a C1*x^2, a C2*y^2 and a C3z^2 
#I also want for d=2 to have an xy an xz and a yz
#I do not want highest degree terms multiplied together 
#My proposal is to subtract 1 as follows: let d - i - 1
#i = 0 .. d , j = 0 .. d - i, and m = 0 ..
#I think it is better to show HOW to do a PROPER trinomial 
expansion? I think the problem I was having was
#QUESTION 4 (ii) Write the three-variable analog of Orb2
print(Orb2);

Orb3:=proc(F,x,y,z,pt0,K1,K2)local pt,L,i;
pt := pt0;
for i to K1 do pt := subs({x=pt[1],y=pt[2],z=pt[3]},F) end do;
L := [];
for i from K1 + 1 to K2 do pt:= subs({x=pt[1],y=pt[2],z=pt[3]},F)
;
L := [op(L), pt] end do;
end;
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#Orb3(x^2+1,x,y,z,[1,1,1],10,100);
#This part of the code is really faulty
#I think 

Orb2(x+y,x,y,[1,2],10,20);
Warning,  computation interrupted

` `
#What should the format of F be in our orb2 command in order to 
compute correctly.
#I think i will copy and paste one of the transformations from 
RT2 into the paramater F to comfirm


