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Outlines

• Optimality Criteria

• Direct Search Methods
• Nelder and Mead (Simplex Search)

• Hook and Jeeves (Pattern Search)

• Powell’s Method (The Conjugated Direction Search)

• Gradient Based Methods
• Steepest Descent (Cauchy’s) Method

• Newton’s Method

• Modified Newton’s Method

• Marquardt’s Method

• Conjugate Gradient Method

• Quasi-Newton Method

• Trust Regions

• Gradient-Based Algorithm

• Numerical Gradient Approximations
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Marquardt Method

• The steepest descent method reduces the function value when the design vector Xi is away 

from the optimum point X∗.

• The Newton method, on the other hand, converges fast when the design vector Xi is close to 

the optimum point X∗.

• The Marquardt method attempts to take advantage of both the steepest descent and Newton

methods. This method modifies the diagonal elements of the Hessian matrix, [Ji], as
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Marquardt Method
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Marquardt Method

The iterative process of a modified version of Marquardt method can be

described as follows:
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Marquardt Method
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Marquardt Method - Example

Solution
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Marquardt Method - Example



3/14/2021 Dr. Yogesh Kumar, Mechanical Engineering, NIT Patna 58

Marquardt Method - Example


