[> # Max Mekhanikov - HW 16 - Okay to post

(> Orbk :=proc(k, z, f, INI, K1, K2) local L, i, newguy :
L = INI: #We start out with the list of initial values

if not (yype(k, integer) and type(z, symbol) and type(INI, list) and nops (INI) =k
and Hpe(K1, integer) and type(K2, integer) and K/ > 0 and K2 > K/) then
#checking that the input is OK

print( "bad input’) :

RETURN (FAIL) :

fi:

while nops (L) < K2 do
newguy = subs ({seq(z[i]=L[-i],i=1.k)},f):
#Using what we know about the value yesterday, the day before yesterday, ... up to k days
before yesterday we find the value of the sequence today
L == [op(L), newguy]: #we append the new value to the running list of values of our sequence
od:

[op(KI.K2,L)]:

end:
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> Orbk(Z,z,z[l]- (% —2[2]), [?, ?], 1000, 1010
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(> Orbk(2,2,2[1]- (2 — z[2]), [1, 1], 1000, 1010)
(LLLLLLLLLL] @)
> Orb =proc(f. x, x0, K1, K2) local x1, i, L -
x1 = x0:

for i from 1 to K/ do
xI == subs(x=xI,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
xl == subs(x=x1,f): #we compute the next member of the orbit
L := [op(L),xI]:#we append it to the list
od:

L : #that's the output




end:

Disl :==proc(F,y,y0,h, A) local L, x, i :
L := Orb(x+ h*subs(y=x,F),x, 0,0, trunc(4/h)) :

L := [seq([i*h,L[i]],i=1.nops(L))]:
| end:

> plot(Disl (y* (3-y),y,0.01,0.01,20));
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> plot(Disl(y* (3-y),y,0.01,3.01, 20));
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> eqda = diff ((x (3 —x)-(5—x)),x)
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> subs(x=0, eq4a)
> subs(x=3, eq4a)

> subs(x=35, eq4a)

eq4a :
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> plot(Disl(y- (3 —y)-(5—1Y),», 0.01,0.01,20));
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(> plot(DisI(y- (3 —y)- (5 —¥), » 3.01,0.01,20));
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(> plot(DisI(y-(3 —»)-(5 — ), 5.01,0.01, 20));
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;> # Question 4b
| >
> eqdb = diff (x*- (3 —x)- (5 —x)- (7 — x), x)
eqgdb =2x(3—x) (5—x) (T—x) =¥ 5—x) (T—x) =¥ 3—x) (T—x) =% (3 (7
—x) (5—x)
> subs(x=0, eq4b)
0 ®
> subs (x =3, eq4b)
—-72 )
> subs(x=15, eq4b)
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> subs(x=17, eq4b)
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> plot(Dis1(y** (3-y)-(5 — )~ (7 — ), 0.01,0.01,20) );
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> plot(Dis1(y** (3-y)-(5 —y)- (7 — ), 3.01,0.01,20) );

> plot(Dis1 (3 * (3-y)-(5 — ) (7 — )., 5.01,001,20) );
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plot(Dis1(y** (3-y)+(5 = »)- (7 — »), 7.01,0.01,20) );




Max M. —HW b
L&) #(n-1) (54 - x(~-2))
Y, (n) = X(a-1)
Kln)= X ) (=X, (1))
x(n‘):z_
222 (5h-2)

2;0/ Z:_zs

3
Q1° \od\(\’VS oL 0'03 gi (1/3/1/3>
(2,,2.,_3—s<2|(5/3“22\))1‘>
Q(Z\,Z,_>= 2\(5/3~22>
5(2‘)21}: 2,

S: (5/3-;21 —2‘>
Q

LRI N AN O

" aastesle (>1)



(2‘ 17?.\) = (1/3/7'/3)

o (<\>_§ (2/3/7’/3)

5'\'0\L’\L
Xzo W\S*‘ak\&/) X= 7-/'5 s'\wu,‘o\c,,

220, 2=
QoL. ?o\r\\-s-‘ (o,°) )(l,\\
Q(Z\,ZL3= 2‘(2 *22>
3(2\,2131 2,
O



(ZI ,Z-,_\ = (°/°\5

L=0,2 — wnstable (>\>
(zll ’L\ (\/\\

(\-\

L= 'l £ %A., obs  val = |
l—; W\.ﬁlco»\o\ﬁ_/

Dot~ e_l. X=0 ad x=\| oce

2) % (n) = wlnm ) (e =% =)
X2 (") = X~V
X (n)= X [n-) ( O - X-,_(’l“w
X(~)= o
2= 6-2%

ZZZ(O\JhZ) \=o -2

2 =20 2z=o0o-\ z+\=a_
/



L, stable & o<
(Z,,Zz_):(o\—\ /m-\)
AE (\ \‘°\->
\ oo 3 (7-2T )=
-\ \-o
\ SN \zo

2 P RS

¥ -X-\re =0



X=o s stable & a ) )

vz=o-\ s shable s
oy (=) = x(ﬂ(s-x(«-j}
Fx)= x(3-%)

L"SO\VQ_, F(X\zo ) X= O I X.:._S
F'ix)= »-2x
F‘(°\) =3 — W"\S'\"&‘otb L/c. FoSi'H\/L
F\(BB Sy 5'\"%‘0\6_, \o/c, “ga'ojﬁvg_

D) 1) AN =x () (5-n(+))
F(x) = x(3-x)(5-%x)

L, X-_o/ x:‘s/ Xz 6

F )= (3-X)(5-%)=x [ 5=xY~x (3=x)
F\(c’): \S — w~sheabl\e
F\(5>’-—b — &kalo '\

¢'(5): \o — was e\



\O) x'(x) - x(+)* (S-X(i-))(": \X(*)>(7‘K(+)>
F (0= «(3-x)(5-x)(7-x)
\__5 x= 9, X;’)/ 7(:5 [ X=1
F(%): 2 (3 5-%) (7%) =X (37) (s
= %2 (5-%) (7-x) —Xz(‘5~x)(7‘x)
Flede e
g'(3):z ~72  — stable

F\(r))_-_ |Relw)
P (1) s s3AT > shable



