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Concepts Covered

• Introduction: Functional 
• Euler‐Lagrange Equation
• Problem NPTEL
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Concepts Covered

• Euler‐Lagrange Equation and Boundary 
Condition

• Problem NPTEL
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Concepts Covered

• First variation of a functional involving higher 
order derivatives.

• Example: Euler‐Bernoulli Beam.
• First variation of a functional involving several 
dependent variables.
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Concepts Covered

• Euler – Lagrange Equation: Strong Form
• Examples – Bar and Beam.
• Weak Form 
• Bilinear and Linear Form NPTEL
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Concepts Covered

• Bilinear and Linear Form and Quadratic 
Functional

• Rayleigh-Ritz method NPTEL



NPTEL



NPTEL



FINITE ELEMENT METHOD
Biswanath Banerjee & Amit Shaw

Department of Civil Engineering, IIT Kharagpur

Module 02: Weak Form & Rayleigh-Ritz method
Lecture 11 : Rayleigh-Ritz method - II

NPTEL



Concepts Covered

• Rayleigh-Ritz method
• Problem NPTEL
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