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Exercises

Exercise 1

(a) the following maps find the compositions f?(x) and f3(x) :
(@) fx) =x>-5 @i f(x) = Vx+2 (i) f(x) =3° @Gv) f(x) =rx(1-x),x€[0,1] (V)
f(x) = x+ 3 (vi) f(x) = sinx (vii) f(x) = tan"'(x) (viii) f(x) = —2% + 2x + 1
(b) Consider the map x(k + 1) = ax(k) with x(0) = b,a and b are given constants.
Find an iterative formula for x(k).
(c) Find compositions of the maps given below
() f(x) = x, 9(x) = x%;
(ii) f(x) = 2° — x, g(x) = x*

Exercise 2

(a) Define the fixed point in a continuous dynamic system and in discrete dynamic
system and concluded the relationship between them

(b) What do you mean by a fixed point of a map f : R" — R" ? Give geometrical
interpretation of fixed point of a map. How do you find fixed points graphically?

(c) How do you explain the fixed point of a map in the context of flow in a discrete

system?

Exercise 3

Consider the map f(x) = x* + k, x € R. Find the values of k for which the map f has
(i) two fixed points,

(ii) only one fixed point,



(iii) no fixed points.

Exercise 4

find the solution of the difference equation f(x) = ax

1. Find all fixed and eventually fixed points of the map F,(x) = ux(1 — x).

Find the value of i that makes the logistic equation becomes a dynamic system

1. Find all fixed and eventually fixed points of the map f(x) = |[x — 1.

2. Consider the logistic map F,(x) = px(1 — x).

(a) Draw the cobweb diagram for u = 2,2.5,3.2.

(b) Determine the stability of the equilibrium points for the values of u in part (a).
3. (a) Find a function with four fixed points, all of which are unstable.

(b) Find a function with no fixed points.

(c) Find a function with a stable and an unstable fixed point.

4. Find the equilibrium points and determine their stability for the map

flx)=5-2.



