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Lecture-11

Rate of Convergence of CG

Algorithm 5.2
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We only need to know values 
of x, p and r only for 2 iterations.

Major computations: matrix-vector 
product, two inner products, and three 
vector sums.
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Key points

• According to theorem 5.3 Algorithm 5.2 
should converge at most n steps.

• Convergence less than n iterations, 
depending on the eigenvalues of matrix A.

• If A dose not have favorable eigenvalues, 
then precondition A to get faster 
convergence.

Theorem 5.4

If A has only r distinct eigenvalues, then the CG iteration
will terminate at the solution in at most r iterations.
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Rate of Convergence
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