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Givens transformation and QR factorization
of complex matrix

DU Juan, FENG Si-chen
College of Management Science , Chengdu University of Technology . Chengdu 610059 , China

Abstract: There is a mature algorithm of the triangle factorization of the real matrix, but there is not
a good one of that of the complex matrix. To solve the problem on the triangle factorization of the
complex matrix, This paper uses the scientific analogy, redefinition, extending the definition, and
deduction to solve this problem. It gives a definition for the complex Givens matrix. It also deduces
that the complex Givens matrix is a Unitary matrix. It gets the algorithm of rotating a complex vector
to any fixed direction by finite complex Givens transformations. It proves that any nonsingular
complex matrix can be factorized in a product between a Unitary matrix and a complex nonsingular
upper triangular matrix by finite complex Givens transformations. It solves the QR factorization of the
complex matrix by the complex Givens transformations.

Key words: complex Givens transformations; Givens matrix; QR factorization
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2010 . 2010 N

%) %)
1 ( ) 3441 3541 38. 46 1 ( ) 2671 3711 36.35
2 ( ) 2529 3614 31.79 2 2342 £109 31.95
3 2490 2067 45.19 3 ( ) 2003 3386 32.52
4 2270 1728 41.72 4 ( ) 1213 1392 39. 22
5 2169 2775 32.43 5 971 1806 29.62
6 1998 1745 44.53 6 895 1062 37.66
7 1940 3113 32.06 7 677 1650 25.82
8 1835 1977 37.94 8 570 1266 23.54
9 ( ) 1232 1247 44.83 9 ( ) 521 776 31.83
10 970 1795 31. 36 10 291 323 38.70
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