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Root-Finding in a Single Variable
Characterizing Problems
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Regularity Assumptions on f



Root-Finding in a Single Variable
Continuity and Bisection
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Bisection: Convergence and Role



Root-Finding in a Single Variable
Fixed Point Iteration



Root-Finding in a Single Variable
Fixed Point Iteration: Convergence Rates



Root-Finding in a Single Variable
Examples of Fixed Point Iteration
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Root-Finding in a Single Variable
Newton’s Method: Fixed-Point Form and Convergence
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Newton’s Method: Extensions and Remarks
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Secant Method: Convergence Properties



Root-Finding in a Single Variable
Example: Newton vs. Secant



Root-Finding in a Single Variable
Hybrid Techniques: Motivation

• Bisection: always converges, but linear rate.


• Secant: faster (superlinear) but may fail if 
guesses are poor.


• Idea: combine robustness of bisection with 
speed of secant.

• Other advanced hybrids: Brent’s method (guaranteed convergence, often faster).



Root-Finding in a Single Variable
Summary
• Many iterative schemes exist, trading off robustness vs. speed.


• Faster convergence means fewer iterations, but often more work per step.
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Newton’s Method in Multiple Dimensions
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Newton’s Method in Multiple Dimensions: Convergence
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Quasi-Newton and Broyden Methods
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Broyden’s Method: Derivation
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Broyden’s Method: Remarks



Multivariable Problems
Conditioning of Root-Finding Problems
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