
Math 313-1 Test 1: January 29, 2002 C. Robinson

No books, no notes. You may use hand calculators

1. (20 Points) Consider the “tripling map” defined by

f(x) = 3 x (mod1).

Determine the complete orbit of the points1/8 and1/72. Indicate whether each of these
points is periodic, eventually periodic, or neither.

2. (20 Points) Letf(x) be a function from the lineR to itself. Suppose that, for everyk ≥ 1,
fk has(3k − 2k) fixed points, e.g., there are(3 − 2) = 1 points fixed byf = f 1 and
(9 − 4) = 5 points fixed byf 2. Make a table for1 ≤ k ≤ 4 showing the following: (i)
k, (ii) number of fixed points offk, (iii) how many of these points fixed byfk have lower
period, (iv) number of points of periodk, and (v) number of orbits of periodk.

3. Consider the function

f(x) =
5

4
x− x3.

(a) (20 Points) Find the fixed points and classify each of them as attracting, repelling, or
neither.

(b) (20 Points) Use the cobweb plot analysis to determine the dynamic behavior of all the
points with−0.6 ≤ x ≤ 0.6. Describe the orbits of representative points using words

as well as by the plot. Hint:f ′(±
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≈ 0.6455, andf ′(x) > 0 for

−
√

5
12

< x <
√

5
12

.

4. (20 Points) Consider the “saw map”,S(x), defined by

S(x) =


3 x if 0 ≤ x ≤ 1/3

2− 3 x if 1/3 ≤ x ≤ 2/3

3 x− 2 if 2/3 ≤ x ≤ 1.

See the figure for the graph ofS. Use the three symbolsL, C, andR, with corresponding
intervalsIL = [0, 1/3], IC = [1/3, 2/3], andIR = [2/3, 1]. Give the order in the line of the
nine intervals that correspond to strings of 2 symbols, e.g.,ICR.


