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Abstract

The speed of convergence is an important factor that determines the quality of an algorithm. In
the quasi-Newton algorithm, the convergence of the algorithm is equivalent to the Dennis-Moré
condition to some extent, but this does not mean that the iterative matrix generated by the algo-
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rithm will converge to the Hessian matrix. This paper proves the convergence of the iterative ma-
trix sequence generated by the Gauss-Newton BFGS method for solving symmetric nonlinear equ-
ations, and validates the conclusion by numerical experiments.
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Step 0. Choose an initial point x, € R", an initial symmetric positive definite matrix B, € R"™", a positive

sequence {w, | satisfying Y @, <o, and constants r,pe(0,1), 0,,0,>0,4,>0.Let k:=0.
=0
Step 1. Stop if g, =0. Otherwise, solve the following linear equation to get p, :
B.p+ 11:1 (g(xk + 418 ) — &k ) =0.

Step 2. If
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then take A, =1 and go to Step 4. Otherwise go to Step 3.

Step 3. Let i, be the smallest nonnegative integer i such that:

le s+ 2n ) -l <-oul2s| o |ani [ + o el molas for a=r'.
Let A4, =r*.

Step 4. Let the next iterate be x,,, =x, + 4, p, .

Step 5. Put s, =x,,-x, =4p,, 6, =g —g . and y, =g(x, +5)-g(x).

B,,, =B, and go to Step 6. Otherwise, update B, by the BFGS formula:
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Table 1. Different initial points and their manifestations
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Figure 1. Performance of different starting points
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Table 2. Different dimensions and their manifestations
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Figure 2. Performance of different dimensions
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Table 3. Precision
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Figure 3. Performance of different precision
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