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Abstract

In this dissertation we consider Hopf algebras that satisfy a polynomial iden

tity as algebras or coalgebras. The notion of a polynomial identity for an

algebra is classical. The dual notion of an identity for a coalgeura is new.

In Chapter 0 we give basic definitions and facts that are used throughout

the rest of this work

Chapter 1 is devoted to coalgcbras with a polynomial identity. First we

introduce the notion of identity of a coalgebra and discuss its general prop.

crties. Then we study what classes of coalgebras are varieties, i.e. call be

defined by a set of identities. In the case of algebras, varieties are character

ized by the classical Theorem of Birkhoff. Somewhat unexpectedly, the dual

statement for coalgebras does not hold. Further, we give two realizations of

a relatively (co)free coalgebra of a variety: one via the so called finite dual of

a relatively free algebra and the other a direct construction using some kind

of symmetric functions.

In Chapter 2 we give necessary and sufficient conditions for a cocommuta

tive Hopf algebra (with additional restrictions ill the case of prime character

istic) to satisfy a polynomial identity as an algebra. These results generalize

the well-known Passman's Theorem on group algebras with a polynomial
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identity and Bahturin.Latysev's Theorem on universal enveloping algebras

with a polynomial identity. The proofs for the case of prime characteristic

are given ill Chapter 4.

Tn Chapter 3 we dualize the results of Chapter 2 to obtain some criteria

for a commutative Hopf algebra (assumed reduced in the case of prime char

acteristic) to satisfy an identity as a coalgebra. We also extend our result

in charecteristic zero to a certain class of nearly commutative Hopf algebras

(pscudoinvolutive Hopf algebras of Etingof-Celaki).

Finally, in Chapter 4 we usc the interpretation of cocommutative Hopf

algebras as formal groups to prove the results of Chapter 2. Our method

also demonstrates that Bahturin-Laty§ev's Theorem in characteristic zero is

ill fact II. corollary of Passman's Theorem

For the most part, this dissertation is based on my paper1'l [19], [20], and

[211·



Acknowledgements

First of all, I would like to thank my supervisor Prof, Yuri A, Bahturin for his

guidance during my studies at both Moscow State University and Memorial

University of Newfoundland, \'\/ithout his advice, encomagement, aud finan

cial support this dissertation would not have been written. 1 am grateful to

the Faculty of Mechanics and Mathematics of Moscow State University for

my mathematical education. I also thank the Department of Mathematics

and Statistics of Memorial University for providing a friendly atmosphere

and facilities for my Ph.D. programme. In particular, I would like to thank

Drs. E. Goodaire and H. Gaskill for their kind concern about my life and

career. I am also grateful to Dr. V. Petrogradsky for llseful discussions. I

acknowledge the financial support of the School of Graduate Studies during

my years at Memorial University. Finally, I thank my parents and friends

for their invaluable moral support.

iv



Contents

Abstract

Acknowledgements

Definitions and Basic Facts

0.1 Coalgebras and Comodules

0.2 Bialgebras and Hope Algebras

0.3 Polynomial Identities

0.4 Some Topological Notions

0.5 Que Fact fmlll Descent Tht->ory

1 Identities of Coalgebras

1.1 Coalgebras with a Polynomial Identity

1.2 Free CoaJgebra.~

1.3 Varieties of Coalgebras

1.4 Relatively Free Coalgebras

1.5 Some Examples

2 PI Cocommutative Hopf Algebras

iv

16

18

22

2.
24

27

33

41

50

56
















































































































































































































































































	0001_Cover
	0002_Inside Cover
	0003_Blank Page
	0004_Blank Page
	0005_Copyright Information
	0006_Title Page
	0007_Abstract
	0008_Abstract iii
	0009_Acknowledgements
	0010_Table of Contents
	0011_Table of Contents vi
	0012_Definitions and Basic Facts
	0013_Page 2
	0014_Page 3
	0015_Page 4
	0016_Page 5
	0017_Page 6
	0018_Page 7
	0019_Page 8
	0020_Page 9
	0021_Page 10
	0022_Page 11
	0023_Page 12
	0024_Page 13
	0025_Page 14
	0026_Page 15
	0027_Page 16
	0028_Page 17
	0029_Page 18
	0030_Page 19
	0031_Page 20
	0032_Page 21
	0033_Page 22
	0034_Page 23
	0035_Chapter 1 - Page 24
	0036_Page 25
	0037_Page 26
	0038_Page 27
	0039_Page 28
	0040_Page 29
	0041_Page 30
	0042_Page 31
	0043_Page 32
	0044_Page 33
	0045_Page 34
	0046_Page 35
	0047_Page 36
	0048_Page 37
	0049_Page 38
	0050_Page 39
	0051_Page 40
	0052_Page 41
	0053_Page 42
	0054_Page 43
	0055_Page 44
	0056_Page 45
	0057_Page 46
	0058_Page 47
	0059_Page 48
	0060_Page 49
	0061_Page 50
	0062_Page 51
	0063_Page 52
	0064_Page 53
	0065_Page 54
	0066_Page 55
	0067_Chapter 2 - Page 56
	0068_Page 57
	0069_Page 58
	0070_Page 59
	0071_Page 60
	0072_Page 61
	0073_Page 62
	0074_Page 63
	0075_Page 64
	0076_Page 65
	0077_Page 66
	0078_Page 67
	0079_Page 68
	0080_Page 69
	0081_Page 70
	0082_Page 71
	0083_Page 72
	0084_Page 73
	0085_Page 74
	0086_Page 75
	0087_Page 76
	0088_Page 77
	0089_Page 78
	0090_Page 79
	0091_Page 80
	0092_Chapter 3 - Page 81
	0093_Page 82
	0094_Page 83
	0095_Page 84
	0096_Page 85
	0097_Page 86
	0098_Page 87
	0099_Page 88
	0100_Page 89
	0101_Page 90
	0102_Page 91
	0103_Page 92
	0104_Page 93
	0105_Page 94
	0106_Page 95
	0107_Chapter 4 - Page 96
	0108_Page 97
	0109_Page 98
	0110_Page 99
	0111_Page 100
	0112_Page 101
	0113_Page 102
	0114_Page 103
	0115_Page 104
	0116_Page 105
	0117_Page 106
	0118_Page 107
	0119_Page 108
	0120_Page 109
	0121_Page 110
	0122_Page 111
	0123_Page 112
	0124_Page 113
	0125_Page 114
	0126_Page 115
	0127_Page 116
	0128_Page 117
	0129_Page 118
	0130_Page 119
	0131_Page 120
	0132_Page 121
	0133_Page 122
	0134_Page 123
	0135_Page 124
	0136_Page 125
	0137_Page 126
	0138_Bibliography
	0139_Page 128
	0140_Page 129
	0141_Page 130
	0142_Blank Page
	0143_Blank Page
	0144_Inside Back Cover
	0145_Back Cover

