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1. Introduction

In classical mechanics, many physical systems are subjected to constraints. Depending on
whether these constraints change with time or not, systems are classified into different
categories. An iscleronomic system is one in which the constraints are independent of time.

2. Definition

An iscleronomic system is a mechanical system in which the equations of constraint do not
contain time explicitly. The geometrical conditions restricting the motion of the system remain
fixed throughout the motion.

3. Mathematical Formulation

If the system is described by n generalized coordinates q1, q2, g3, ... , gn, then the constraint
equation of an iscleronomic system is written as:

f(q1,92,q93,...,9qn)=0

If there are m independent constraints, they are expressed as:
f1(91,92,q93,...,gn)=0
f2Q1,92,q93,...,qn)=0

fm(q1.92.q93,....,qn) =0

Note that there is no explicit ime varnable t in the above equations. Hence, the system is
time-independent.

4. Characteristics of Iscleronomic System

* The constraints are independent of time.

* The shape and position of the constraints remain fixed.

* The equations of motion are simpler compared to time-dependent systems.
* These systems are well suited for Lagrangian formulation.

5. Examples of Iscleronomic Systems




* A particle moving on a fixed circular ring.

* A bead sliding on a rigid wire of fixed shape.

* A simple pendulum with a fixed point of suspension.
* A block sliding on a fixed inclined plane.

6. Comparison with Rheonomic System

In a rheonomic system, the constraints depend explicitly on time. For example, a particle moving
on a wire whose shape changes with time forms a rheonomic system. Thus, the absence of time
dependence in constraints distinguishes an iscleronomic system.

7. Importance in Classical Mechanics

Iscleronomic systems play a fundamental role in analytical mechanics. Because the constraints
are time-independent, the mathematical treatment becomes simpler. Such systems are widely
used in undergraduate physics courses and form the basis for advanced studies.

8. Conclusion

An iscleronomic system is an important class of constrained mechanical systems. Its
time-independent nature simplifies analysis and helps in understanding the principles of classical
mechanics clearly.



