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Abstract

The alternating projection method is proposed for solving nonnegative inverse eigenvalue prob-
lems with partial eigendata, by reformulating the problem as a convex feasibility problem. The
(linear) convergnece property of the method is established. At last, some numerical experiments
are provided to compare the method with the non-smooth Newton algorithm proposed by Bai et al.
in 2011. Numerical experiment results show that the alternative projection algorithm always
converges to the solution of the problem, while the non-smooth Newton method fails to find the
solution in some cases. In addition, the alternative projection algorithm is more efficient than the
non-smooth Newton method.
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Table 1. n=100,[a,b]=[0,1]
F 1. n=100,[a,b]=[0,1]

n=100 [1, Algorithm 3.23] Hik 3.1
P iter time (s) Err iter time (s) Err
6 4517442 1.7456e-11 13 0.016215 4.6289¢-11
10 7 4.908612 1.3431e-11 17 0.013479 5.1610e—11
30 6 6.855834 1.4866¢—10 29 0.022077 5.0924e-11
50 - - - 42 0.043567 8.5412¢—11
80 - - - 51 0.080054 6.5243¢—11
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Table 2. p=10,[a,b]=[0,1]
F2. p=10]a,b]=[0,1]

p=10 [1, Algorithm 3.23] 531
n iter time (s) Err iter time (s) Err
50 6 0.595174 3.4059¢—12 22 0.011063 4.0982¢-11
100 6 4777698 1.5139¢-11 18 0.013948 8.1422¢-11
200 8 60.806629 1.1491e-11 13 0.018709 44342¢-11
500 - - - 11 0.110257 7.9334e-11
1000 - - - 10 0.525770 2.2849¢-11
2000 - - - 9 2278633 9.5312¢-11
Table 3. n=100,[a,b]=[1,10]
# 3. n=100,[a,b]=[1,10]
n=100 [1, Algorithm 3.23] Hik31
P iter time (s) Err iter time (s) Err
7 5.423762 1.1381e-12 14 0.012463 2.5491e-11
10 7 5.883010 2.4050e—12 18 0.018164 3.3000e—11
30 9 8.100601 4.0955¢-11 24 0.031359 6.4918¢—11
50 - - - 33 0.047918 47110e-11
80 - - - 65 0.133463 9.4886e—11
Table4. p=10,[a,b]=[1,10]
#£4. p=10,[a,b]=[L10]
p=10 [1, Algorithm 3.23] Hik 3.1
n iter time (s) Err iter time (s) Err
50 7 0.415174 2.4052¢-12 26 0.012588 5.0536e—11
100 7 5.895048 2.8359¢—11 18 0.019039 9.0355¢—11
200 7 53.993690 9.6016e—11 15 0.022489 2.0537e-11
500 - - - 12 0.108383 5.5093e—11
1000 - - - 13 0.645196 2.1937e-11
2000 - - - 10 2.830784 1.0495e—11
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