[> # Max Mekhanikov - RUID 184004391 - HW 8 - Okay to post

| # Question 1

>
# Orb(fx,x0,K1,K2): Inputs an expression f in x (describing) a function of x, an initial point, x0, and a positive integer K, outputs
# the values of x[n] from n=K1 to n=K2. Try: where x[n]=f(x[n-1]), . Try:

#Orb(2*x*(1-x),x,0.4,1000,2000);

Orb =proc(f, x,x0, K1, K2) localxl, i, L:

xl =x0:

for i from 1 to K/ do

x1 := subs(x=x1,f) : #we don't record the first values of K1, since we are interested in the long-time behavior of the orbit

od:
L:= [xI]:
for i from K/ to K2 do

x1 := subs(x=x1,f): #we compute the next member of the orbit
L= [op(L),x1]:#we append it to the list
od:

L : #that's the output

L end:
> 0%%,&1,1,25);
9 77 645 5353 44241 364949 3007917 24781585 204133593 1681373981 13848346389 114057563257 939392021025 7736919791333 63721884844221 524818104599329  4322438825021097 o

[?’ 29771937 1417° 11021 ° 88325 ° 718249 ° 5880913 ° 48305237 ° 397354541 ° 3270792145 ° 26931514969 ° 221783623133 ° 1826526513557 ° 15043025845561 ° 123893988226465 ° 1020394057505189 ’

35599904657673965 293203252316433573  2414841983409309961  19888802979102278769  163805534263538736437 1349113518810294195405 11111390663553829515313  91514168879526834126201
8404015055041853 * 69215964877841377 * 570067111827799081 * 4695110430720506285 * 38669244701984303909 ° 318482513071475952073 ° 2623043571096198003697 ° 21603564947938621530101 °

753716915984153294539709
177928428671281320246605

> # Maple cannot compute] all 1000 terms using this method and results in the error "[Length of output exceeds limit of 1000000]". However,
# when computing the first 20 terms, it becomes evident that this sequence reaches the steady state of roughly 4.236067. We can prove this
# is true by finding the derivative of f(x) and plugging in our equilibrium point value, x bar, in order to see if the absolute value of # # the resulting

expression is less than 1.
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i 8 1 + 8 -4.23607
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