
On the stability regions of the inverted pendulumL. CsizmadiaBolyai Institute, University of Szeged
Let a be a step-fun
tion de�ned by
a(t) =

{

A1, if k(T1 + T2) ≤ t < (k + 1)T1 + kT2;
−A2, if (k + 1)T1 + kT2 ≤ t < (k + 1)(T1 + T2), k ∈ Z,where T1 > 0, T2 > 0, A1 > 0, A2 > g with A1T1 = A2T2, and g denotesthe 
onstant of the gravity. Consider the se
ond order di�erential equation

ẍ −
g + a(t)

l
x = 0,whi
h des
ribes the small vibrations of the l-length pendulum around theupper equilibrium x = 0, provided that the suspension point of the pendulumis vibrated verti
ally by the T1 + T2-periodi
 a

eleration a(t).We give a su�
ient 
ondition guaranteeing stability for the upper equi-librium. We apply this 
ondition to the 
lassi
al 
ase T1 = T2, A1 = A2, anddraw a global stability map on the ε − µ plane, where

ε2 :=
1

8

AT 2

l
, µ2 :=

g

A
.The map is global in the sense that ε and µ are not supposed to be small.We are intrested in the 
ase T1 6= T2. If γ := T1 − T2, T = T1+T2

2
, κ = g

A2then what 
an we say about stability? Numeri
al experiments have beenperformed with Wolfram Mathemati
a.


