Test 1
FrBRJARY 27, 2008

AA 53T Nampe

1. {20%) Comsider the family of waps [ 4~ L.

{a) Find the cquation in the (A, 2} varisbles for the eaoee of flxed poings of f}-‘%.nd
sketeh this ewrve o the (A, 2) - planc.

(b) Thers are two Tangent Bifureations. Find the A snd & values where Lhey oceur.

f) Hiale the hypothesis of the Tangeos Biforcation Theorem and show that they are
wll skistied wr each of the points you found in part b.

2, {209) Apply the Pitchfork Hiftreation Theorem: to ahow ihai the family of maps
film) = As'r/nir}_ nndergoes a pitchfork bifwreation when A = 1 and x = 0. Drawr the
bifureatton .tr_"-l_,;r_m}iu the (A, r)-plane near (A, r) = (1.0).

- .-\_PL.?:.‘Lﬂ_".‘H

~5H;] {15%) Tinel the solifion to the intial wine problem:
s

D {Q P{n) —3Pin— 1] = 5% Pl =1

4, (15%) Consider the function f defined by:

2 UL o ) Y
Flz) = { 2— 2 DA =aw |

(a) Graph f,f® and f. How many points ste fixed under each of these aps?
(b} How many poinls of prime period 3 doos § hawe?
5. {15%) Fiud the lixed points of f{o) = 2 22 + 2! and deeide if they are sttracting,

repilhing, or neutral If a fived poimt i noutral, decide I it s weakly abiracting, weakly
repelling ot neither.

=

{15%) This problem is about the dynawmics of the system whose funetion has the graph
belowr,

(1} What arc the fixed points? Which are attracting and which are repelling?

{b} What are the eventnally fixed points?

() Sketeh the phase portrait for the dynemics.
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