The zeta function of gy357¢
counting ideals

1 Presentation

g1357¢ has presentation

[.1317.'132] = I3, [mla x4] = Te¢, [x17x6] =T, >

L1, X2,T3, T4, L5, L6, L7
< [x2, 73] = @5, [T2, 75] = 27

g1357¢ has nilpotency class 4.

2 The local zeta function

The local zeta function was first calculated by Luke Woodward. It is

Corasran(8) = Go(8)G(s = 1)Gp(s = 2)Gp(3s — 4)Gp(4s — 3)Gp(5s — 5)Gp(5s — 6)

X (p(6s — 6)Cp(Ts — 4)Cp(7s — 7)Cp(8s — 5)(p(9s — 6)

X (p(10s — 9)¢p(11s — 8)¢p(125 — 10)¢p (125 — 1)W (p,p~°)

where W(X,Y) is

1+ X33 - X3Y® — 2X6Y7 —2X*Y® + X°Y® — XTY® + X4y? — 2x°Y?
— X9V — XTy10 _ x10y10 _ xTyll | x8yll | x9y 1l x10y11
+ 3X7Y12 o 3X8Y12 o 2X9Y12 + X10Y12 o X7Y13 + 3X8Y13 + X10Y13
_ 3X11Y13 +X9Y14 —|—X10Y14 _ X11Y14 —I—X13Y14 + 5X11Y15 _ 2X12Y15
_ X14Y15 +X11Y16 -|—5X12Y16 _ 2X14Y16 +X16Y16 +X9Y17 _ X12yl7
—|—X13Y17 4 7X14Y17 _ Xlel? +X12Y18 4 2X14Y18 4 2X15Y18
—|—X16Y18 + 2X12Y19 _ 4X14Y19 +6X15Y19 +X16Y19 +3X17yl9
o X12y20 Jr4){13}/20 o 3X15Y20 + 2X16Y20 + X17Y20 + 3X18Y20
_ X12Y21 _ 2X13Y21 +4X14Y21 +X15Y21 _ 2X17Y21 +X18Y21
+2X19Y21 +X20Y21 o 2X14Y22 +X16Y22 +X20Y22 +X21Y22
_ 3X15Y23 + X16Y23 + 3X17Y23 _ 2X18Y23 _ X19Y23 _ X20Y23
+2X21y23 _5x16y24 _ 3x18y24 | gx 10y 24 _ x20y24 _ g x2ly 2
4 X22y24 | x16y25 _ 5x1Ty25 _ x18y25 g 19y25 | gy 20y25
+ X21Y25 _ 2X22Y25 + X17Y26 _ 2X18y26 _ 4X19y26 _ 6X20Y26
4 X21y26 _ x23y26 _ 9 x24y26 | x18y27T _ x19y27 _ g x20y27
_3X2Y2T _ox22y27 4 x2y2T _ x25y27 _ x1Ty28 4 9x19y28



L X20y28 _ 7x21y28 | gy22y 2 | 3x23y28 | 9x24y28 | 26128
_X2Ty28 _ x19y29 | 4 x21y29 | y22y20 11 x23y20 4 x24y20
_oX25y29 | x26y29 _ ox21y30 4 4x22y30 _ x23y30 _ 5 y24y-30

_ 5X25y30 _ 4 x26y30 | x27y30 | x21y31  y22y/31 | g y23y31

_ X243l _gx 20yl _ 2Ty 3l | x20y82 | x21y82 9 y22y-32
_ox23yB2 | gxy2yB2 | 5y25y82 | oy26y32 1 x27y32 | y28y32
_ox20y82 | x21y33 4 ox22y33 _ 425y 33 | gx26y33 | gy 27y 33
_5X28y33 _ x29y33 _ x30y33 | 3x23y34 | y24y34 | gy25y34

L X20y34 4 x2Ty34 | gx28y34 | 92934 9 x30y34  y3ly34

4 5X24YB5 | x26y35 | x2Ty35 4 3y 2835 4 92935 _ y30y35

_ X32y35 _ 924y 36 | 5x25y36 | 426136 4 () 27y 36 _ g y28y36
_ 5X29y36 4 19x30y36 | x31y36 L 4 x32y36 _ y33y36 _ x25y-37
42X 2637 4 15X 28YBT _ x29y37 _ 9 x30y37 | 4 y3ly37 | y32y37

1 gX33Y3T _ x20y38 _ x27y38 4 oy 2838 4 320y38 | o 3038

4 X3Ly38 _ x32y38 | 4 x33y38 | y34y 38 | y35y38 o y2Ty39 | x28y-39
1 2X29y39 4 gx30y39 | 5y3ly39 _ x33y39 | 5x34y30 | x36y-39

4+ X270 _ x28y40 _ gx29y40 _ 53040 | 13x3lyd0 | 9 yB32y40

_ 3X3BYH0 _ xB4y40 4 x35y/40 L y36y/40 | xr3Tyd0 | 29041 o xrB0y Al
_10X3LYA 1 g X33y AL 1 g x4y Al _ 9 x5y 4l | y36y4l | 3042
_5XLYA2 | x32y42 _ x33y42 | g x4y 4 px35yrA2 o 36y 42
4oX3TYyH2 29743 | oxBly 43 | 5 x32y43 g x33y43 o x34yds

1+ 6X3PYA3 4 X0y | x30y 3 _ x30y 44 xBlydd | y32y-4d
LoX3BY4 _ g3y A _ g X3y | 436y 44 | 93Ty 44 | 338y 4d
_ X3ly45 _3x32y45 _ g x33y4s | g y34y4s | x35yds 530y 45
_8X3Ty 5 _ x38y 45 | 539y 45 x40y45 o x33y46 By 46

_ X30y46 _ g 3Ty 46 _ g 38y 46 _ 93946 | x40y 46 g xr3dy AT
_7XBYAT | 430y AT | g 3Ty AT _ 19 x38YAT | 539y AT 5 x40y 4T
L oX4YAT | 9 xB5YAS | 1936y 48 | g8y 48 _ g 39y 48 1 ydlyds
1oXA2y48 | x50 | x36y49 13Ty 9 5 38y 49 | x39y49

4 XAYyH9  pxd2y49 | x43yr49 |y x36y50 g BTy 50 g xr38y 50

_ 5X30y50 _ 540y 50 | g ydly 50 | 42150 o xrd3y50 o xrddyr50

4+ X3TYy5l | gx38yBl _ 939y 5l _ g0y 5l gydly 5l | g yd2y sl

_ XMy Sl g x 45y Sl 3Ty 52 4 g 39y 52 4 4 x40y B2 g xaly 52
_7XA2y52 | x43y52 | 54y B2 x5y B2 yd6y 52 o x39y/53



1 5x40y 53 | gy dly B3 4 4 x42y53 _ gx43y 53 _ o yddyB3 | g x5y 53
4 X0y 54 | gxAlyBe | gxd2y e | o xd3y 5 pyddy 5 a5y 5e

4 XA6Y54 | o ATy B4 yd8yB4 | yB0y55 | w0y 55 ydly S5y yrd2y5s
L 10X43Y55 4 5 X4y 55 _ 4By 55 _ 9 x46y 55 _ 9 xATy 55 | g x48y55

4 XAY6 _ o x42y 56 _ 4356 | g yddy 56 4 nxrdBy 56 | 5 xr46y 56

L AXATYS6 _ xABY56 | 4956 | gy d2y5T g yddyST | o xSy ST

1 QXA6YST | px ATy ST _ gy 48y ST | gy 4y 58 o w6y 58 |y ydTy 58

L pXBYS8 | x4yB9 | xd5y59 g yd6y59 4 o xrA8y 59 | 7 xr49y59

_ X4y 60 4 x5y 60 | o Y46y 60 _ yd8y 60 _ g y49y760 | 7 xr50y60

4 XPLy60 _ x45y 61 | gy 48y61 _ yd9y61 _ 5 x50y61 4 451y 61

4 XP2y61 _ g x46y 62 ATy 62 3 xABy62 4 449y 62 4 x5y 62

_ X262 | ox B3y 62 _ 94Ty 63 | yd8y63 _ 9 x50y63 | o 5ly 63
_3XP2y63 _ 953y 63 | oyB4y63 | ydTy 64 _ 3548y 64 _ 549764

_ X0y 64 4 xBly 64 | 352y 64 953y 64 o xhdy 64 gy 5ly 65

4 XB3Y65 _ x5y 65 _ x5y 66 _ g x52y66 _ y56y/66 _ 50367 _ o x53y67
_ XAy 6T _ xB5Y67 | yB56y6T _ 5Ty 6T 4 o 52y 68 _ 54y 68

_ 3XPPY68 | 56y 68 _ x53y69 | 3y 54y 69 _ 3x56y69 _ y57y69

_ XOBYTO0 4 oS5y Tl STy TL _ x5Oy Tl | o8y T2 59y T2 | x56yT3
_XPTYT3 9Py T3 4 o xSTy T4 4 60y T4 _ y60yT5 | 9y 61y TS

4+ XP9YT6 4 x60yT6 _ y6lyT6 | y62y76 | 60y 77 | x63y78 _ y63y81
_ X66y83

C;%?G (s) is uniform.

3 Functional equation

The local zeta function satisfies no functional equation.

4 Abscissa of convergence and order of pole

The abscissa of convergence of C;BS?G(S) is 3, with a simple pole at s = 3.



5 Ghost zeta function

The ghost zeta function is the product over all primes of

Cp(8)Gp(s — 1) (s — 2)(p(3s — 4)(p(4s — 3)(p(5s — 5)(p(5s — 6)(p(6s — 6)
X Gy(Ts = 4)y(Ts — )Gy (85 — 5)Cy(95 — 6)G (105 — 9)Gy(1Ls — 8)G(125 — 10)
X Cp(12s = 11)Wi(p,p~*)Wa(p, p*)Ws(p,p~*)Wa(p, p~*)Ws(p,p~°)
x We(p,p~*)

where

)=1 + X3y3 — xoy9 — x10y10 +X16Y167
)=1- X11Y127

) =—1+ X0y

)=1-— X11Y14,

)=—1-X°Y"?,

)=—1- X716,

The ghost is unfriendly.

6 Natural boundary

(57 (8) has a natural boundary at R(s) = 1, and is of type I.

7 Notes

This ideal zeta function is identical to that of gi3577, though the Lie rings
themselves are non-isomorphic.



