Contents

1 Imtroduction......... ... ... .. .. ... .. ... 1
2 Formal Matrix Rings .......... ... ... ... .. ... .. .......... 3
2.1 Construction of Formal Matrix Rings of Order 2. .. ........... 3
2.2 Examples of Formal Matrix Rings of Order 2 ... ............. 8
2.3 Formal Matrix Rings of Order n>2........................ 10
2.4 Some Ideals of Formal Matrix Rings ... .................... 14
2.5 Ring Properties. . . ... 18
2.6 Additive Problems ... ....... ... .. 24
3 Modules over Formal Matrix Rings. . . ........................ 31
3.1 Initial Properties of Modules over Formal Matrix Rings. ........ 31
3.2 Small and Essential Submodules .......................... 44
3.3 The Socle and the Radical ............. ... ... .. ... .... 48
3.4 Injective Modules and Injective Hulls. . ..................... 51
3.5 Maximal Rings of Fractions . ............ ... ... ... ... .... 57
3.6 Flat Modules ............ ... . 64
3.7 Projective and Hereditary Modules and Rings .. .............. 69
3.8 Equivalences Between the Categories R-Mod, S-Mod,
and K-Mod. .. ... . 76
3.9 Hereditary Endomorphism Rings of Abelian Groups ........... 85
4 Formal Matrix Rings over a Given Ring. . ... .................. 89
4.1 Formal Matrix Rings overaRing R. . ......... ... ... ... ... 89
4.2 Some Properties of Formal Matrix Rings over R . ... .......... 97
4.3 Characterization of Multiplier Matrices. . . ... ................ 100
4.4 Classification of Formal Matrix Rings ... ................... 104
4.5 The Isomorphism Problem . . .................. ... ... .. ... 111
4.6 Determinants of Formal Matrices . .. ....................... 115
4.7 Some Theorems About Formal Matrices. . ... ................ 122



vi Contents
5 Grothendieck and Whitehead Groups of Formal Matrix Rings. . . .. 129
5.1 Equivalence of Two Categories of Projective Modules. . ... .. ... 129
52 The Group Ko(A,B) . o oot e 133
5.3 Ky Groups of Formal Matrix Rings . ....................... 138
5.4 The K| Group of a Formal Matrix Ring. .. .................. 142
5.5 Kj and K; Groups of Matrix Rings of Ordern>2 ............ 146
References . . . ... ... . . . 151
Index . ... ... 155



2 Springer
http://www.springer.com/978-3-319-53906-5

Formal Matrices

Krylov, P.; Tuganbaev, A
2017, VI, 156 p., Hardcover
ISBN: 978-3-319-53006-5



	Contents



