Table of Contents

Abstract
Acknowledgements
Table of Contents

1 Introduction
1.1 Fundamental Concepts . . . . . . . . .. .. .. .. ... ..

1.2 Ramanujan’s general theta functions . . . . ... .. ... ... ...

2 Generating Functions and Congruences for F-partitions
2.1 Imtroduction . . . . . . ...
2.2 Preliminaries . . . . .. ..o
2.3 Generating function for ¢4(n) . . . . ..o Lo
2.4 Congruences for ¢4(n) . . . . ...
2.5 Generating function for ¢7z(n) . . ... ..o
2.6 Generating function for ¢g(n) . . . . . ..o
2.7 Congruences for ¢g(n) . . . . . ...
2.8 Generating function for ¢y1(n) . . . . . ..o
2.9 Generating function for ¢y5(n) . . . . . ..o

2.10 Concluding remarks . . . . . . .. ..o Lo o

3 Generalized Frobenius Partitions and Modular Equations

3.1 Introduction . . . . . . . . .

vil

iii

vi

vii

13
13
17
18
23
28
30
33
36
38
40

41



3.2 Preliminaries . . . . . . ...
3.3 Two representations for ®5(q) . . . . .. .. ..o
3.4 Modular equations for the quadruple of degrees 1, 3, 5, and 15 . . . .

F-partitions with k colors and h repetitions

4.1 Introduction . . . . . . . ..
4.2 Preliminaries . . . . . . ...
4.3 Generating function for cgo o(n) . . . . . ..o
4.4 Dissections and congruences for cgs o(n) . . . . ...
4.5  Generating function for o 3(n) . . . . ..o
4.6 Dissections and congruences for coo 3(n) . . . . ...
4.7 Ramanujan-type congruences for cop p(n). . . . . . ...

4.8 Concluding remarks . . . . . . . . ... L o

(k, a)—colored F-partitions

5.1 Imtroduction . . . . . . . ...
5.2 Ramanujan-type congruences for ¢ty o(n) . . . . ...
5.3 Generating function for cw&%(n) .....................
5.4  Generating function and congruences for cipy o(n) . . . . . ... ..
5.5 Generating function and congruences for ¢y 1(n) . . . .. ... ...
5.6 Generating functions and congruences for cis ,(n), a =0, 1,2

5.7 Concluding remarks . . . . . . .. ... oo

A Restricted Class of F-partitions

6.1 Introduction . . . . . . . .. ..
6.2 Generating function for as 1(n) . . . ..o
6.3 Generating function for as ;(n),i=1,2 . . . ... ...
6.4 Generating function for ago(n) . . . . ...

6.5 Ramanujan-type congruences for a; ;(n) . . ... ... ... ... ..

51

54
54
56
o7
99
63
65
69
70

72
72
74
78
79
33
85
94



7 2"-dissection of Euler product
7.1 Introduction . . . . . . . .. ...
7.2 Preliminaries . . . . . . . . . . ..

7.3 Proof of the main result . . . . . . . . . . . ...

8 Conclusion and Future work

Bibliography

106
106
109
111

120

123






	03_table of content

