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In the last lecture, we had started discussing on systems with constraints. We will continue 

that in this lecture as well. We had looked at the method of Lagrange multiplier to deal with 

constraints in our Hamilton’s principle and we have seen how to derive the equations of 

motion for systems with constraints. In this lecture, I am going to look at the interpretation of 

the Lagrange multiplier. 
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Let us go through a little bit of what we had discussed as presented in the slide above.  
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All terms in the variational statement must have dimensions of energy, and from here we 

were going to interpret what is lambda.  
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The above slide presents the interpretation of the Lagrange multipliers. 
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Let us revisit the pendulum problem that we had looked at in the last class.  
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In the above slide, we determine the generalized constraint forces for the pendulum. 
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Using the generalized constraint forces, we determine the string tension. 
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Let us then proceed to our second example, pendulum on a driven cart. We would like to find 

out the force required to drive the cart for a desired motion u(t) of the cart.  
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We pose it as a constrained problem as presented above. 

 

The equations of motion are derived in the following 2 slides. 
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Next, we determine and interpret the Lagrange multiplier. 
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Finally, we obtain the actuator force as calculated above. 
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