Contents

|Acknowledgements|

Introduction

|1 Symmetric function theory: an introduction|
[L.1__Partitions and tableaux| . . . . . . . . ... ... .. ... ... ...

11.2 _Some standard bases and results| . . . . .. .. ... ... ... ...
[L.3 Hall scalar product|. . . . ... ... ... ... ... .......

[[4 The winvolution] . . . . . . . o v v v i
1.5 Plethysm| . . . ... ...

IL.6 _Addition formulal . . . . ... ...

1.7 Translation and multiplication operator| . . . . . .. ... ... ...

|2 Macdonald Polynomials|

[2.2 g-analogues| . . .. ... ... oL

[2.37 Star scalar product|. . . . .. ... ... ... .. ...

|3 Symmetric function identities|

1 lagsical identities| . . . . . . .. .o oL

[4 Lattice paths|

[5_ Delta conjectures and Theta refinements|

il

2. abla, Delta an etal . ... .. L

:4.1 The obj’ectsl .........................
[42  Statistics] . . . . .. ..

[4.3  Combinatorics of g-analogues| . . . . . ... ... ... .

[5.T Delta conjectures| . . . . .. ................
52 Refinementsl . . .« « ¢ v v vt e

[5.3 Shuffle theory| . . . . . ... ... .. L

25
25
30
32
35
37

41
41
46
49
56

61
61
66
69



[6The touching generalised shuffle theorem|

[6.1 mmetric function identity] . . . . . . . .
[6.27 Augmente ck paths| . .. .......

§§ l Ee proofl ..................

[ The valley Delta square]
1 hedule numbers|. . . . . ... ... ...
|7.2  The implication|. . . . . .. ... ... ..

|8 The compositional Delta conjecture|

8.1 Diagonally labelled decorated Dyck paths|
8.2 Weighted characteristic functions| . . . . .
83 tYandymaps|. . ... ... ... ..

84 Therecursion| . . . . . ... ... .....
[8.5 Operator Delta conjecture|. . . . . .. ..

[Future directions|

|A Missing proofs|

B Figures for schedule numbers|

|List of symbols and notations|

Index|

103
103
107
111
116
119

121

123

131

135

139

143



