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A Note on Computing the Polar Decomposition

WEN Chaotao, CHEN Xiaoshan *
(School of Mathematical Sciences, South China Normal University, Guangzhou 510631, China)

Abstract: Let p be an even number greater than 1. Based on the Newton iteration for solving the equation x™”—1=

0, the new algorithm is proposed to compute the polar decomposition of a matrix and its quadratic convergence is

proved. Numerical examples show that the new algorithm is efficient.
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Table 1 || R, ||, in Newton iteration (4) in Example 1
p k=1 k=2 k=3 k=4 k=5
p=2 1.333 9x10°° 4.863 5x1077 1.333 4x107" 8.360 1x107'° 7.958 5x107'
p=4 2.205 7x107° 2.208 1x107° 4.556 5x107" 8.213 8x107'° 7.588 8x107"
p=6 3.063 7x107° 5.941 1x10°° 4.599 1x107" 9.124 9x107" 9.269 9x107"°
p=38 3.908 3x107° 1.237 9x107° 2.556 6x107" 6.774 9x107" 6.806 1x107'¢
p=10 4.739 7x107° 2.215 6x107° 9.965 8x107" 9.109 0x107" 9.489 4x107'¢
F2 B2 f Newton IEHK A (4) B R, ||,
Table 2 || R, ||y in Newton iteration (4) in Example 2
p k=1 k=2 k=3 k=4 k=5
p=2 2.703 5x107 5.171 7x107™* 1.996 2x1077 2.993 4x107" 4.710 3x107*¢
p=4 4.225 3%1072 2.077 7x107° 5.364 3x107¢ 3.596 8x107" 3.141 7x107'
p=6 5.561 0x10~° 4.925 9x107° 4.210 5x107° 3.102 3x107° 1.573 2x107'
p=8 6.737 71072 9.021 9x107° 1.806 0x10™* 7.336 9x107* 1.189 7x107"
p=10 7.777 8x107° 1.417 7x107 5.398 9x107* 8.010 7x107 1.764 8x107"
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