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• Non-Linear Algebraic Equations:

Tangent Stiffness.

unknown vector:

• Newton’s method

• Requires an inversion of B in each iteration
• Sensitive to the initial guess of X
• When B is singular, Arc-Length methods are needed



• Liu and Atluri (2008)

• Special case:

• No Inversion  of B or H
• Not sensitive to initial guess of X
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Ill‐Conditioning & Noisy Data:
• Consider the system 

• Regularization of Tikhonov [1977]: 
• Modify         for those which are small, compared to 

 others, by: 

• Tikhonov Filter
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• Hansen & O’Leary (1993): 
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• AE to ODE (Liu & Atluri 2008)
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Solved by Group Preserving Scheme

Filter in the current FTIM



• Ill‐posed Linear Problems, Noisy Data & Filtering.

• Differentiation of Noisy‐Data
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• Fatigue Crack‐Growth: 

• We start with experimentally determined              
 curve with discrete data: 

• Consider a Noise 

• Consider the Laplace transform of 
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• Finding da/dN from Noisy Data for a versus N

are assumed to be defined 
in the interval  [ ]N,0
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• Example:
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• Inverse Laplace Transform
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