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Recently, Williams[18] and then Yao, Xia and Jin[15] discovered explicit
formulas for the coefficients of the Fourier series expansions of a class of eta
quotients. Williams expressed all coefficients of 126 eta quotients in terms of

n n

o(n),0(5),0(%) and () and Yao, Xia and Jin, following the method of proof
of Williams, expressed only even coefficients of 104 eta quotients in terms of
o3(n),03(%),03(%) and o3(§).Here, we will express the odd Fourier coefficients

of 834 eta quotients in terms of o171 (2n — 1) and o013 (%), i.e., the Fourier

coefficients of the difference, f(q)-f(-q), of 334 eta quotients and we will express

the even Fourier coefficients of 198 eta quotients i.e., the Fourier coefficients of
the sum, f(q)+f(-q), of 198 eta quotients in terms of

o1 (n),on (g) , 011 (g) , 011 <g) , 011 (%) and 011 (%)

Keywords: Dedekind eta function; eta quotients; Fourier series.

1 Introduction

The divisor function o; (n) is defined for a positive integer i by
oi(n) : = Z d',if n is a positive integer, and (1)
d positive integer,d|n

o;(n) : =0if nis not a positive integer.

The Dedekind eta function is defined by

n(z) =g [ —-qm, (2)
n=1

where ‘
g =% 2 c H={x+iy:y >0} (3)
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and an eta quotient of level n is defined by

f(2) =[] ntm2)*",n € N,am € Z,an # 0. (4)

m|n

It is interesting and important to determine explicit formulas of the Fourier
coefficients of eta quotients since they are the building blocks of modular forms
of level n and weight k. The book of Kohler [13] (Chapter 3, pg.39) describes
such expansions by means of Hecke Theta series and develops algorithms for the
determination of suitable eta quotients. One can find more information in [3],
[6], [14], [16], [17]. I have determined the Fourier coefficients of the theta series
associated to some quadratic forms, see [10], [11], [12], [7], [8] and [9].

Recently, Williams, see [18] discovered explicit formulas for the coefficients of
Fourier series expansions of a class of 126 eta quotients in terms of o(n),o(%),0(%)
and o (). One example is as follows:

n* (22) n* (42) n° (62)
n? (2) n* (32) n* (122)
gives the expansion found by Williams.

Then Yao, Xia and Jin [15] expressed the even Fourier coefficients of 104 eta
quotients in terms of o3(n),o3(%),03(%) and o3(§).One evample is as follows:

7% (22) n* (32)
n'? (2)n° (42) n? (62) n (122)’

where the even coefficients are obtained. Motivated by these two results, we
find that we can express the odd Fourier coefficients of 198 eta quotients in terms
of 011(2n+ 1) and 011(2”3“), see Table_ 1. One example is as follows:

n° (2z)n* (42) n'? (62) n (12z),

where the odd coefficients of this eta quotient are obtained. We can also express
the even Fourier coefficients of 334 eta quotients in terms of

o1 (n),on (g) 011 (%) 011 (%) 011 (%) and o711 (%),

seeTable_ 2. One example is as follows:

n' (62) n' (122)
n? (22) n? (42)
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Let

. 0 ,,720 (42) ,,710 (62’) 774 (122)
: 2:% fi( = 10 (25)
_ ,,715 (42:) ,,715 (62’) 773 (122)
> fa - ey
10 (42)  (62) > (122
/3 _ZfB _ ( )7378((22))77 (122)

Ja —Zf4 n)q" =1’ (22)n° (42) 0" (62) 7 (122)

f5 = Z f5 (n) g" ' (4z) n? (62) n® (122)

=0 7? (22)

nzo fo(n)q" = n° (22) 13793((642))77 (122)
nzo 2 ' (22) 7:7 51 ((gz)) 77 (122)

fs —-gigjg( (62)2;;(12z)
fbizzéigfb(n)q”;: ”14(22)Zj£?gi;16(122)
fro:= §f1o (m)gr =" (2'2);72 Ei))nlg (62)
fin "éi%fﬁl(">Q":= n20(22)ziiii;n4(122)
fi —-gfgjag(n)qn:: ”19(22)2E§Z; (122)
fis __éigjﬁg(n)qn:: n2°(4z)ziigi;n (122)

i —gm (n)q" ":;(6222 7372&12))



' (42) n'® (62)
fi6 —ZflG W

16 = 8 2 8 2
o 5 sy - L@ 02

fis =3 fis ()" =" (22)737 12<(4622>)n (122)

> 20 (42) % (62) n* (122
f19f=nz:%f19(n)qn n—( )7716((2Z;n( )

Now we can state our main Theorem:

Theorem 1 Let by, bs, - ,bs be non-negative integers satisfying
by +by+ -+ b5 < 24. (5)

Define the integers ay,as, as, a4, ag, a12 by

a1 i= —by + 2by — 2b3 — 4by — bs + 24, (6)
as = 3by + by + 3bs + 10by + bs — 60, (7)
agz := 3by + 2by + 6bg + 4by + 3bs — T2, (8)
ag = —2by — by — by — 4by + 2bs + 24, (9)

ag = —9b; — Tby — 9b3 — 10by — Tbs + 180, (10)

a1g := 6b1 + 3by + 3bs + 4by + 2b5 — 72. (11)

The functions fi,..., fig which are defined before, are functions of q by (3) and
contained in Mys (Tg (12)). In fact, except fo, fis, and fig, they are also cusp
forms. Now define rational numbers

k07 kla kQa k37 k4) k57 k67 k77 kSa k97 klO,k117 le?
k13, k14, k15, k16, k17, k18, k19, k20, ka1, k22, ko3, k24

1

e 2" (1—2)P2(1 + 2)% (1 + 22)%4 (2 + z)b (12)

= ko + ki + kow® + kax® + kyat + ksa® + kea® 4+ kra” + kga® 4 ko®
+k101’10 + kllxll + k12$12 + k13$13 + k14$14 + k15$15 + k16$16 + k17$17
+k‘18$18 + klgxlg + k‘goxzo + k21$21 + k‘22.7322 + /€23l‘23 + k24.1?24

Define the rational numbers
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C1,C2,C3,C4,C6,C12,T1,72,73,74,75,76,77,78,79,710, 711,712,713, 714,715,716, 717, T'18

and r19 as in Appendix. Then the Fourier coefficients of the following eta quo-
tients

0™ (2) 72 (22) % (32) 0 (42) 1% (62) 2 (122) = 8 (by) + > e(n)q",

can be given by the formula

n n

= @) e (5) + ewon (5) o () o (5) o (35
cn)==co11(n C2011 B C3011 3 C4011 4 C6011 6 C12011 12

+rifi(n) + ... + rigfro(n),n € N.

In particular, for n € N, we have

2n n n n
c(2n) = c1011 (2n) + cz011 () + C3011 3 +caon (5) +ce011 (g) + c12011 (g)

+rifui(2n) + ... + rig f19(2n),

c(2n—1) = cjo11(2n—1)
2n—1

“+c3011 < > + 7"1f1(2n — ].) + r2f2(2n - ].) —+ ..o+ r10f10(2n — ].)7

and

fii(n—1)=fia(2n—1)=...fig(2n — 1) =0,
J1(2n) = f2(2n) = ... = f10 (2n) = 0.
Proof. It follows from (6-11) that

ay + 2(12 + 3&3 + 4&4 + 6&6 + 12(112 = 24b1 (13)
a1+ as + az + a4 + ag + a0 = 24, (14)

B A AP R R N N N (15)

k(q) = : (16)

where the theta function ¢ (¢) is defined by

pla)=> q".
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Setting x=p in (12), and multiplying both sides by k'2,we obtain

k,lQ

9b1+bs pbl(l _p)b2(1 +p)b3(1 + 2p)b4(2 +p)b5

= (ko + kip+ k’gpQ + k‘3p3 + k’4p4 + k‘5p5 + kﬁpﬁ + k7p7 + k‘gpg + kgpg
+hiop'? + kuptt + kiop'? + kigp™ + kuap' + kisp'® + kiep'® + karp'
+k18p18 + klgplg + k20p20 + k21p21 + k22p22 + k23p23 + k24p24)k:12.

Alaca, Alaca and Williams [2] have established the following representations in

terms of p and k:
n(q) =22 (1 —p) 2 (1 +p)VO (1 +2p) /5 (2 +p)V/OE2, (17)
n(q®) =271 3p /(1 —p) (1 +p) 2 (14 2p) A2+ p) AR, (18)
n (q3) — 2—1/6p1/8(1 _p)l/ﬁ(l +p)1/2(1 4 2p)1/24(2 _i_]))1/24]€1/27 (19)
n(q") =273 01— p) 31 +p)' P (1 4 2p) B2+ p) 2RV, (
n (qﬁ) _ 2—1/3p1/4(1 _p)l/12(1 +p)1/4(1 + 2p)1/12(2 +p)1/12k1/2, (21)
0 (q'2) = 2-2/3p1/2(1 — p)V/2(1 4 p)V/S(1 + 2p) /242 4 p) VoKV, (22)

Moreover, they have obtained similar formulas for E4 and Eg. Now, the formulas
in the Appendix for E;5 can be obtained from the well-known formula

20)

691FE = 441E73 + 250F;.
Obviously, f1,... fi9 are functions of g , see (3),( 16), contained in Mia (T'g (12)).
In fact, except fo, fis, and fi9, they are also cusp forms and
ordy 3 fo = ordy e fo = ordy 3 fis = ordy ¢ fis = ordy 1 fig = ordy s fig = 0,
by [4]. Now using formulas 17,18,19,20,21 and 22, we get

N (2) ™ (22) n® (3z) 0™ (42) n*® (62) n"** (122)

o0
_ qbl H (1 _ qn)al (1 _ q2n)“2 (1 _ q?m)“i’» (1 _ q4n)“4 (1 . an)aﬁ (1 . q12n)“12
= o F-F W W TR R BRI R R (| ) PR

| p) FHEFF RIS () | o PR

@1 4y @2 a3 a4 @ 4 ajg  ajtaztaztagtagtaln
(24p)statutztnts g 2

k.12

— A2b1+b5 pb1 (1 _ p)b2(1 _l_p)b.s(l + 2p)b4 (2 4 p>b5
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= k" (ko + kup + kap® + ksp® + kap® + ksp® + kep®
+hrp” + ksp® + kop® + k1op™® + k1ip™t + k1o
P2+ kiap™® 4 kyap'™ + kisp® + kaep'® + kiep' + ks
P'® + k19p"® 4 koop®® + ko1p®' + koop® + kosp® + kaap®*)



691c1 | 65520
65520 "t oot Z ou

691cs | 65520
65520 L T o1 Z ou (

691cs | 65520
65520 L T o1 Z ou (

691(:4 L 65520
65520 "t oot Z ou (

n=1

691% | 63520
65520 "t oot Z ou (

691c12 | 65520 22
65520 . 691 Z ou (

_ q4n)20 (1 _ qﬁn)lo (1 _ q12n)4

7
+T1q g (1 _ an)lo
ot n) 19 n n
g [ Um0 )7 (1=’
e (1—-¢>)°
oo 10 2 n
PR WU () (B
n=1 (1 - q2n)8
erad® T (- )7 (1 ™) (1) (1
n=1
o0 1— 4n\ 16 1— 6n)2 1— 12n)8
SR ) q2)2( a"")
n=1 (1—¢*)
St n)? n n
g 1 (=) (1—¢™)" (1—q"")°
n=1 (1 - q4n)3
o) O e
+r7q5
1l =y
00 Gn 12 1— 12n)
+r q11
) 11 <1 g’
00 (1_q2n)14 (1 q4n) (1 q12n)16
+r9q" .
nll (1— o)™
S -’ (- (1-g)”
+’)"10qnl;[1 1_ q12”)12
o n 20 n 4 n
P O e Bl (0 M Gt A0
114 P
n=1 él - q4n)
00 (1 _ q2n)19 (1 _ q4n) (1 q1271)5
+ri2q" H (1= ¢bn)

q12n)



20 4 4
o0 17 1— 4n 1— 12n
quan ¢") " (1-q") (1-4"")

n=1 (]' - )4
o 6n)14 (1 12n)14
10
+7r14q };[1 (1- q2n)2 (1— )
= ) (1=
+ 6
1549 1_[1 1— q 11 1 q12n)

oate (1— q2n)6 (1— q12n)6
oo (1 . q4n)16 (1 . an)S (1 . q12n)8
+r q8
v ,g (1—q2n)°
11 12 12
+T‘18q6 0 (1 q2n> (1 _ q4n) (1 _ q12 )
ookt (1— q6n)12
oo (1 q4n) 0 (1 _ q6n)16 (1 _ q12n)4
+r q8
b T:[ (1— )"

= 600+ D (er(on )+ eatom ()

)
) ()

.+ rigfio(n),
where the constant term of the Fourier series is

_f 0ifby #0
5(b1)_{ Lif by = 0.

So

n n n n
e(n) = cio11 (n) + c2011 (5) + C3011 (g) + c4011 (Z) + 6011 (g)

+c12011 ( ) +71f1(n) + ... + 119 f19(0).

12



In particular,

c(2n) = c1011(2n) + 2011 (n) + c3 (2049011 (g) — 20480711 (%))
n) + 12011 (6> +r11f11(2n) + ... + r19f10(20).

3
+ca011 ( ) + (2049¢3 + ¢6) 011 (g)

)
+ca011 ( ) + c6011 (
C1011 (2n) + co011 (ﬂ)

+(012 — 204803 o11 (%)

if’l“11:7"12:~-~:7"19:0.

2n—1
c(2n—1) = (1011 (27’L—1)+030'11 < n3 )
+r1f1(2n — ].) + 7"2f2(2'ﬂ — ].) 4+ ...+ 7’1(]f1()(2n — ].),

since for n=1,2,- - - ,

f11 (2TL - 1) = flg (27?, - 1) = ....f19 (2n - 1) = O,

f1 (27’L) = f2 (27’L) = ... = flO (2n) = 0,

and it is easy to see that

e (Z) = @ e (@) -2 ()
— 204901, (%) — 204807, (%) .
| |

Remark 2 These formulas are valid for 112116 nontrivial eta quotients. Among
them, we have found 198 eta quotients, see Table 1, such that

n n
C(Q’I’L) = (1011 (2n) + c2011 (’I’L) + c4011 (5) + (204903 + C@) o11 (g)
+(C12 — 204863)0’11 (%)

since f1(2n) = fo(2n) = ... = fio(2n) =0 and 111 = ri2 = -+ =119 = 0. We
have also found 334 eta quotients, see Table 2 such that

2n—1
0(27171) = C1011 (2717 1)+030'11< n3 > =0

since f11(2n—1) = fla(2n—1) = ...fio(2n—1) =0 and ry = r9 = -+ =
10 = 0.

10
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Remark 3 If f is an eta quotient, then f(—q) is also an eta quotient, and
the coefficients of 5 (f(q) + f(—q)) are ezactly the even coefficients of f. In
particular, it means that we have obtained all coefficients of the the sum of 198
eta quotients. Moreover, 1 (f(q) — f(—q)) are exactly the odd coefficients of f.
In particular, it means that % (f(q) = f(—=q)) =0 for 834 eta quotients.

Remark 4 S12(T¢(12)) is 19 dimensional, see [5] (Chapter 3, pg.87 and Chap-
ter 5, pg.197), and generated by
A, A (2,2) 5 A (32) 5 A (42) 5 A (62) 5 A (122’) 5 A3712, A3712 (22) 5
As12(42) , Agi2, Aa12 (32) , Ng,12,1, Ne,12,1 (22) , N6 12,2,
Ag,12,2 (22) , Dg,12,3, N6,12,3 (22) , A12,12,1, A12,12,2

where A is the unique cuspidal form in S12(To(1)), As 12 is the unique newform

m Slg(ro(g)), A4712 1S the UTLiq’U,E newform m Slg(ro(4)), A671271, A671272, A671273

are all newforms in S12(To(6)) and A12.12.1, A12.12.2 are all newforms in S12(T(12)).

By simple calculation, we see that

79 79 7353 79

Y A - A2 32)— 2 A4
Tss00640- ¥ ~ 7a3360° (%9) * Gogazo ™ 39 ~ ggt (4P

22059A 7353 401 5213

ZEIN (62) + 22N (122) + ——0 A L
g70a0> (62) + 3502 (122) + oatiang 2812 (2) — oaieg

401 13 2079
2 Ao (42) — —= A A
312 (42) = Tyagg3a a2 (2) — [pepig A2 (32)

6,12,1 ( ) 1(;5888

13 13
__ 2 A 2
1105920 6121 (2) + 3750
35 35
4 A _20 A 2
1810752 6128 () F 5aasRe123(22)

5184A6 122 (22) +

5 7
_ 2 A _
aotisa 12121 (2) ~ moeas

13 13 3333

et A(2) - e A (22)
s133000° ¥~ 30560 > @) 34160
9999 3333 173

T A —A _ -2
13500° (02 + (122) + 13630464
9949 346
——A312(42) —

2 A 2 -
ooriraa 812 (22) + ey 126976
1503 11 11

oo A
126976 412 (32) 1105920 6,121 (2) + 34560
11 11 25

A A 92) 4 ——2
1990656 122 (?) ~ Gaggg Me122 (22) + 3500067
25 205 1

Agias (22) + —222 A _
+ Tlgrmp 6128 (22) + oaerase 12121 (2) = oo

fi=

Ag)lg (22)

A6,12,2 (Z)

A12,12,2 (Z)

fo = A(32) — A (42)

1530
Az 2 (2)
Ayi2(2)
——Ng 12,1 (22)
Ag,12,3 (2)

A12,12,2 (Z)

11
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fa=

7 7 559
~ Trezs60° ¥ 730102 ) Gaamet 39
56 559 4472

_@AM )+mA( 2) + ﬁA(lg z)
+ @A&u (2) — 102488A5 12 (22)
323?3 Az 12 (42) — ﬁAzx,n (2) — %Amg (32)
~ i 2612 () + e 8611 (22) — oA 122 ()
_ %As,mz (22) + %.67288&3’12’3 (2)
%Ang (22) + %jlﬁAm’m’l (2) — ﬁAmmz (2)
A () + oA (22) — oA (32) + oA (42)
32640 1360 10830 255
_%A(Gz) IOOSA( %) — ﬁ&au(z)
’ 3514396 Aaiz (22) - 1;311A“ 12 (42) - 75392 75300412 (2)
715136912 A2 (32) = ﬁ%m( )+ 4320A6 11 (22)

1 1 1
A A 2)— — A
g2011 26122 (2) — gpga B2 (22) = iaarAe23 (2)
1

A 2)+ — A A
1608 26123 (22) + [rze A0 (2) + a0 A2 (2)

- %A (2) — %A (22) + %A (32)

—%A(ZL,Z)—#%A( )+ @A(u )

~ e (2) + 5o
8§;4A5 12 (42) + %

2673
~ Is25088 412 (32)

——Ng,12,1 (22) —

Agn2(2)

+ Tarasg o2 (2)

1
A A 2
~ 4608 12368 26122 (2) ~ 13551 Re122(22)

5 5
— A _2 A 9
* 1603584 0122 () + 50112 6123 (22) +
5 1
2285568 - 12121 (3) ~ Topgpg A2z (2)

12



1

fo=  pepnB(2) + A (22) — U A (32) 4 oo A (42)
B %A( 2 %A( 22) — 212976A3 12 (%)
* 3514396 Aaiz (22) - 1:15311A3 12 (42) + 75392 Tas0z 412 ()
%Azx,m (32) — ﬁAmm (z) + 4320 ——Ng 12,1 (22)
- ﬁAG,m,Q () — 25192 Ng 12,2 (22) — mAmm (2)
46198 Ng 12,3 (22) — 3T1408A12,12,1 (2) — mﬁlz,lzg (2)
fr= 622616188A () + 22112 (22) - %A (82) + %A (42)
B Z?gi“ 2= @A (122) + 502418332 Azi2(2)
— % 312 (22) + @AB,H (4z) — %A4,12 (2)
- %Amz (3z) + 817392A6,12,1 () — %Amm (22)
+ 737;28A6,12,2 (z) + 23704Ao 12,2 (22)
+ %Amm (2) + 4176A6 12,3 (22) +
- %Am,m,l (2) — ﬁAM,MQ (2)
fo = 3521512A (z) + ﬁA (22) - 3&29?28A (32)
+ 1387A(4z)— %A( z) — %A(l? )
- LA:& 12 (2) + 0 ———A312(22) — 040 rocan Q312 (42)
638928 > 106458 39933
- ﬁAmz () — %Amz (32) + @Amm (2)
51184A6 12,1 (22 W:)%Amz,z (2) + @Ae,u,z (22)
- ﬁAe,m,:& (z) — ﬁAG,H,S (22)
+ 964ﬁﬁmm,l (2) — T?QEQAH’IM (2)

13



fio =

fin=

fiz=

T3 T SsI6
PBisT | IS0 38051003
o114160° ¥~ Tgoraaea0 2 (%) ~ S3p000 2 (129
% 312 (2) — %A&u (22) + ifgié Az 12 (42)
_ % 412 (2) — %Az;,lg (32) + 57?%40A6JZI (2)
1_1;91;0 Ag,12,1 (22) + %Aalz,g (2) + 533(1)4 Ag 12,2 (22)
%Amm (z) + %Aﬁ,mg (22) + _%Almm (2)
- %Am,m,z (2) + mlﬁg (2)
- T P 9 ~ Tsreriori B 49
* St 49+ Tagsrsrioraag (02
— %Em (122)
122220410A () + 2521001A( 2) - %A( )+ 287167528A (42)
A (6) ~ A (122) 4 g2 12 (2)
_ 6409435 Aasa (29 + 1548720 Nora (42) 1 % A
%Amz (32) + %Aﬁ,lll (2) — ;—EA(S 12.1 (22)
+ 1110592 Ag 12,2 (2) + @Amg@ (22) + 220838 A6 123 (2)
322 A 12,3 (22) + 2491736A12 12,1 (2) + 97132 Aa192(2)
26 896 729 979936
- S A(2) - 2 A(2) — A (6) + A (122)
+ 2191538 Asi2(22) — ﬁigA:% 12 (42) — 0A6,1271 (22)
+ %AGJZQ (22) — %AGJQ,?, (22)
_ %A (22) — ﬁA( )+ féng (62) + %A (122)
+ 1332 Asz12(22) — 768 Ag 12 (42) + 20 Ag121(22)

7
+ @AGJQQ (22:)

+ @A(j,lz"g (22)

14



7 26 2187 729
Jiz = *WSOA(QZ)*%A( )JFMA( )*7A(12)
113
5916AB 12(22) + 5og Az (42) + 384OA6 12,1 (22)
+ AG 12,2 (22)

2304 117 o2 (22) +

4176

1 16 1
fia = %A (62) + KA (12z) — 17496A6 12,2 (22)

1
— A 2
+ Tragg 0128 (22)

7 2187 29997
fis= - mA (22) - Tm“ 2+ grgpt (62 + g A (122)
——NA312(22) + @As,m (42) + —=A¢,12.1 (22)

89
1836 34560

13 1
2 — A 2
6912 6,123 (22)

A 2
6.12,2 (22) + 32

6561 6804

11
+ ——A3 12 (22) A3 12 (42) + 4OA6,12,1 (22)

5916

— 2372A6,12,3 (22)

1479

1 378
= ——A4 —A 122
fir 153 (4z) + (122)
308

20 Agpp(4
33110812 (42)

— A

T 3132 312 (22) +
1
— A 22

* 3456 6.12,1 (22) =

——Ng 12,2 (22) + -7 D6,12,3 (22) +

1 1
3456 3132

17 189277 216513 37712628

hs = = 05602 %)~ Sa7as 2 4+ 1105602 09+ 55735

297 194697 297
NG 10 (22) — PN (4 4 ol 2
* S168 2312 (22) — grg Asn2 (42) + goer A1z (22)

95 77 1
0 A 22— LA 92— (2
~ 330506122 (22) — o35 Aenns (22) + —grrerenes Bz (22)
1 177147 177147

—  _FpM)+—"""F et
* 9176446090 12 Z)+725482030 12(6) 725482030

A (12z2)

E12 (122)
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fro =

31 13067 3277 1142579
2 A2 4 — Pl A (dz) — 22N (6) — a2
ssssis 32+ 3716002 (49 ~ g3 2 (09) — Trmamo

49 7909 1
+ mAs,w (22) — MAS,H (4z) — 5720 Ag 12,1 (22)

61 13

_2 A 22) = —2 Ag a3 (2
606528 6122 (22) ~ {ggras o123 (22)

3 3
- Eio(4z)— —
735182030 2 %) ~ 735482030

A(122)

+ E12 (221)

+ 725482030

Er2 (62) Er2 (122)

+ 725482030
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APPENDIX
137191304 , 53657770 , 7593272 L 3280504
T 19829797677 0 59489393031 | 59489393031 - | 19829797677
5592400 L 2796208 155344 L 699056
59489393031 50480393031 ° 6609932559 ° ' 59489393031
349520 L 58256 87376 43696
59489393031 ° ' 19829797677 59489393031 ° " 59489393031
7280 L 10928 5456 L 304
19829797677 2 59489393031 0 59489393031 ' 6609932559
1360 N 688 B 112 . 176,
59489393031 '° T 59489393031 " 19829797677 ° " 59489393031 °
80 16 16 16

Jr

+ 3

~ 59489393031 % * 10820797677 "2 T 59439393031 22 T 59489393031 "

17



C2 @

C3 :

Cq :

_ 1968597207776, 875522436232 84505395484 2240584232
- O 19829797677 1 19829797677 0 6609932559

6609932559
3819609200 , 1909810064 , 106099952 477455248
19829797677+~ 19829797677 ° ' 2203310853 ° 19829797677
238722160 | 39788848 50677808 20844368
19829797677 ° ~ 6609932559 | 19829797677 ° 19829797677
4972240 7463824 L 3726448 207632
6609932559 >~ 19829797677 > T 10829797677 * T 2203310853 °
928880 469904 76496 120208
19829797677 ¢ T 10820797677 ' " 6609932559 ° 19829797677 °
54640 10928 10928 10928

+

_ _ k
19829797677 20~ 6609932559 -~ ' 10829797677 > 19829797677

_ 83476104536984 44366472902746 3889888078840 422516024200

19829797677 " 59489393031 ' 59489393031 ° 19829797677
990716029600 495359432032 27519810976 123840566624

59489393031 "* 59489393031 "° © 6609932559 ° 59480393031 "

61918866080 10320283424 15479007904 7740921184
59489393031 ° 19829797677 ° ' 50489393031 '° 59489393031 '
1280681120, 1935938912 966552224 , = 53854816 ,
19829797677 59489393031 59489393031 6609932559
240929440 121881952 19841248 31179104
59489393031 "1° ~ 50489393031 "7 T 19820797677 "* ~ 59489393031 "°
14172320 2834464 2834464 2834464
59189393031 "2 ~ 10829797677 "' T 59489393031 % ~ 59489393031 "2*
 143711027033024 191743328426296 18506123050696 490445635720
T 482525076807 0T 4342725691263 1 4342725601263 ° | 1447575230421
_ 836069163824 | 418010269280 69650973760 , 104375622016
4342725691263 4342725691263 1447575230421 4342725691263
51982545664 2842703360 11974691840 4355987456
T 1342725691263 T 1325250768070 4342725691263 ° T 1342725691263 "1
362770432 7073177600 16598220800 11472928768
1247575230421 12 T 1342725601263 *° T 1342725601263 1 T~ 1447575030421 "0
69452333056 139208458240 1146388480 557218955264
1342795601263 "6 ~ 1342725601263 7 T 17871200141 ** T 1342725691263 "1
1114478575616 742991298560 4457959751680 8915921895424

4342725691263 2° 1447575230421 21 T 4342725691263 > 4342725691263 -
16777216
T ioraoo V24

4085883

18
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_ 25882619440443514917328 4585360550017601552552 401943063892624116436

co 3000823452662733 0 T 3000823452662733 ! 3000823452662733 -
131082013513942518376,  102445571252773236896 51222932108270437024
3000823452662733 3000823452662733 3000823452662733
_ 25599461036065825760 12776159927443548448 ,  6352357873281233120
3000823452662733 3000823452662733 ' 3000823452662733
3128801273884173088,  1505006474742605024 681498503672195872
3000823452662733 © 3000823452662733 ° ' 3000823452662733
_ 257593020326507744 34074710419147552 89835935814798112
3000823452662733 2 3000823452662733 ' 3000823452662733 *
~ 163356814105851104 212268718410771232  248200173495567584
3000823452662733 ° " 3000823452662733 ° 3000823452662733
278452261713871648 | 305098599788384480 330572711567505808
3000823452662733 ° 3000823452662733 0 ' 3000823452662733 = °
| 354874225554660320 379174253554343584,  426602454755253920
3000823452662733 -1 3000823452662733 - 3000823452662733 -
2409884745728
8470035459 %

_25869702549098076013504 4583122572026437209976 133915615423733646040

“azs = 3000823452662733 0 T T 3000823452662733 LT 0002744422001 "2
_ 131018074580640860968 | 102395596552341132880  _ 17065981556312821472
3000823452662733 3000823452662733 1000274484220911  °
25586067352636200584,  12769912943733404288 235156826366803712
3000823452662733 3000823452662733 | 111141609357879
_ 3127329139682183680 1504224915083465728 ,  227035508086011904
3000823452662733 ' 3000823452662733 ' 1000274484220911
257304845018547968,  33971039345106944,  20065574874546176
3000823452662733 2 3000823452662733 °  1000274484220911 ' *
163405329522212864,  212329003674533888 27509176189657088
3000823452662733 °  3000823452662733 ° ' 333424828073637
 278647792510173184 305485220036093440,  110447846474088448
3000823452662733 ° " 3000823452662733 ° 1000274484220911 = °°
356414880411926528,  382254848374538240 144254500472258560
3000823452662733 ' 3000823452662733 - ' 1000274484220911 = °
2444663914496
8470035459
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T1 :

T2

_7029001843222716743680 3735813367318365765632,  327536467728812736512

19829797677 ko + 59489393031 k1 59489393031 k2
_ 35577334286080827392 83413842819752886272  41694369979409063936
19829797677 3 59489393031 * 59489393031 °
2314310057092481024 10389173061648326656 5160109930397532160
6609932559 6= 59489393031 r 59489393031 8
844788203802370048 1206876838568296448 525583816383635456
T 19829797677 9 59489393031 10 750489393031 1
54337378444017664 44107571790061568 178852000356859904
19829797677 2 59489393031 13 T 50180303031 "M
31365795610943488 376405569052377088 471713646880301056
6609932559 15 T 50480393031 " T T hoasosososr NV
_ 191639705395167232,  688906000512671744,  816558323406503936
19829797677 18 59489393031 19 59489393031 20
319292028288999424 1099193846327492608 1099193846327492608
19829797677 2 50489393031 ‘22 T 50180303031 "2
_ 9687001036205190446080 ,  5148501566898386541568 451383481619255557120
19829797677 0 59489393031 ! 59489393031 2
49034728939184981504,  114966361517055078400 ,  57468569655027129856 ,
19829797677 3 59489393031 4 59489393031 °
3190110653564521472 14322145792701082112 7114017618187274240
B 6609932559 6 59489393031 T 59489393031 ks
1164376425905979904 1660594966200656896 , . 717377775102722560
19829797677 ? 59489393031 10 59489393031 "
70555693680738304 82153755554619904 279272462949016576
T T 10820797677 ™27 T soas9393031 Mt T soas9303031 M
_ 48561934053684736 586623317616281600  743353203603327488
6609932559 59489393031 59489393031
305806752391226368 1113787856531140096 1337419379879514112
19829797677 8 59489393031 Fio + 59489393031 k20
_ 520438275730600384 1839210274558088192  1839210274558088192
19829797677 2 59489393031 » 59489393031 »
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r3

T4

_222421643304960553600

118211452926172850512

_10360680729876791344

2203310853 ko + 6609932559 k1 6609932559
_ 1126886450090739824,  2641939308401506528,  1321060429928345728
2203310853 3 6609932559 4 6609932559 °
73364654855260832,  320556839648748896 163763828171344928
734436951 6 6609932559 r 6609932559 8
| 26777244798632608 37904965416550432 ,  15788374880930272
2203310853 ? 6609932559 10 6609932559 1
1183168629571936 4058051992105504 ,  9752352542226400
2203310853 2 6609932559  ° 6609932559
1658881916929312 _ 20389941940065248  26575465621977632
734436951 15 6609932559 16 6609932559 1
_ 11271646462038688 42322126391863840,  52310789798604256
2203310853 18 6609932559 1 6609932559 20
21260309868779104, ~ 75251060414070368,  75251069414070368
2203310853 2 6609932559 2 6609932559 3
 7392215223684602560 3928551544346165012  344023484329373288
19829797677 0 59489393031 ! 59489393031 2
_ 37543278257625080,  88002219417588368  44039308661585360
19829797677  ° 59489393031  * 50489393031  °
2448412180382864 ,  11017980593474224 5493635270869840
6609932559  ° 59489393031 T 59489393031 °
_ 905494935818128 1312428808628048 595423007101616
19829797677 59489393031 ° 59489393031
73813113073264,  19469703165616, 9699581980080
19829797677 2 50489393031 ° 59489393031 !
18911830740688,  222202541127856 263313375471952
6609932559 59489393031 59489393031 "
_ 99768186587536 332277954021200,  364245418269104
19829797677 ® 59489393031 7 59489393031 0
131735650835440 ,  426168486743536 426168486743536
19829797677 ' 50489393031 59489393031 >°
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Ts :

T6 -

__ 605435005600528531456 321791064440572780544 ,  28222832432205750272

19829797677 ko + 59489393031 k1 59489393031 &
_ 3061544279114104832 7178318207087722496,  3586610862513299456
19829797677 3 59489393031 4 59489393031 °
198970736961806336 ,  892576406743711744 442988399109898240
6609932559 6 59489393031 7 59489393031 8
| 72494649067085824 103736489461686272,  45664975392456704
19829797677 0 59489393031 10 59489393031 1
5048883154960384 1797635806060544,  12239684442202112
19829797677 2 59489393031 ° 50489393031
2181463130570752, _ 2578TI53149984768 31523942150082502
6609932559 15 59489393031 16 59489393031 1
_ 12445638060357376, | 43300537871900672, ~ 49849265691115520
19829797677  ° 59489393031 1 59489393031 20
18904366779572224,  63576934986317824 63576034986317824
19829797677 ' 59489393031  >° 59489393031  °

547724272121467328 291109042431905144 25524117437721224
= 0 — 1

2

19829797677 59489393031 59489393031
2TT1953718787352,  6498832879482320 3247452732792656
19829797677 ° 59489393031 * 50489393031
~ 180040763813776 804553420954006 ,  302865457928464
6609932559 ° 59489393031 " 50489393031 °
60310626711632,  65167347394832 8111300299024
19829797677 0 59489393031 '° 50489393031
2288318581614, 135184827746576 222433933711088
19829797677 * 50489393031 ° 59489393031
| 38271131214992 516581506636912  756240342511888
6609932559 50489393031 ¢ 59489393031 "
361157375860304,  1521006208191248 2091571840690160
19829797677 ® 59489393031 7 59489393031 °°
_ 931723008350216,  3498766200465136,  3498766209465136
19829797677 ' 59489393031 59489393031 >

22



_7383201101818445824 3923907825658625024 343870742935448576

e 19829797677 0 59489393031 M+ —5ois0303031
37421170596667904,  87748189594738688 43904678717227520
19829797677  ° 59489393031 50489393031
| 2440827032511488 10983846996928000 ,  5476568863221760
6609932559  ° 59489393031 59489393031 °
02650404335104 1308162402028544,  593289413176832
19829797677 59489393031 ¢ 59489393031
| 73457644294144 18936109371904 97262288251904
19829797677 2 50489393031 ° ' 59489393031 !
| 18926674491904,  222358047383206,  263346969224704
6609932559 59489393031 = ° 59489393031 '
00773655337984 332286547771904,  364249324519424
19829797677 '° 59489393031 = ° 59489393031 °°
_ 131736432085504 426169267993600,  426169267993600
19829797677 > 50489393031 >° 59489393031 @ °

_ 27826021011840 14792578089776 , 1303810520912

rer = 244812317 ° 734436951 " 734436951 °
_ 136268844816, 304125362720, 115504514432
244812317 7 T 734436951 ' 734436951 °
3816165600 136200345056, 313610794784
244812317 ° " 734436951 734436951
205466416032, 1164716789536 2170047402208
244812317 ° 734436951 ° 734436951 '
1336571773536 7352863856864, 13369604488352,
244812317 2 734436951 ° 734436951
8021956148640,  42783973041952 74872052738272
244812317 *° 734436951 \© 734436951 7
| 42784046738016 213920256365792 _ 342272422090016
244812317 8 734436951 1 734436951 20
171136212462240 ,  684544852683424 684544852683424
244812317 ' 734436951 2 734436951 »
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__ 3561660864069632

1893025993080832

_166027653971968

T9 : 0

42211

9565749
_18007619743744

28697247
540025344

28697247
ks

21076444499968

9565749 3

1167641755648 522506

28697247

4 —

2387712

28697247

2583084744704

6 —

3188583
420738953216

28697247
601661980672

7

28697247
271505477632

8

9565749

35435429888

28697

23827632128

10 —

247

9565749 2

4232425472

28697247
48492363776

13

kie +

28697247

17532633088
28697247
53571694592

11

14

k17

3188583 °

18744098816

28697247
57441660928

9565749 18 T

19469717504

28697247
58651025408

19 —

9565749 '

476052335552

28697247

22

119032443832

28697247
58167279616

28697247
58651025408

28697247

k20

k23

7593272

o = T 19829797677

3280504

59489393031

5592400

59489393031~

2796208

19829797677
155344

ks +

699056

59489393031 ' 59489393031

ks
349520

6609932559 ° 59489393031

58256

87376

50189393031 8

43696
k11

T 19829797677
7280
+

59489393031 "

10928

7~ 59489393031

5456
+ k1a

304

19829797677 2 50480393031

1360

59489393031
688

6609932559 *°
112
_|_

Jr
176

59489393031 ° 59489393031

k17

80
+ k2o

16

19829797677 ° ~ 59489393031

16

59489393031
16

719829797677 "

—+

24

59489393031~

2~ 59480393031 "%



T11

T12

6277794439232896 1511160452025968 653907099701008

55571902646499 ° 55571902646499 | 55571902646499
467357095195472 363862258780768 281507794407584

55571902646499 "> T 55571902646499 "* ~ 5571902646499
232252137406528 234086061531008 313551521189632

55571902646499 °  55571902646499 s 55571902646499

508955664078848 874239023509504 1483285407727616
55571902646499 " | 55571902646499 °  55571002646499 "
2434231789895680 3853108962025472 5806036638834688
55571902646499 ° 55571902646499 ' 55571902646499 -t
_ 8749330546294784 12627146727227392,  17765913528664064
55571902646499 55571902646499 55571902646499
24412338952732672 32799425358430208 43132763818491904
55571902646499 1 T 5571902646499 ° ¥ 5571902646499
55823536478388224 73229177537953792 108040459657084928
T T55571902646499 "' T T55571002646499 " T 55571902646499 2
216080919314169856
55571902646499 '
839636025017302144,  70680399312300272, ~ 41357900805508076
500147123818491 ° 500147123818491 ' 500147123818491
42448451523067504 ~ 32598768712313888 | 23852516117086624
500147123818491 ° 500147123818491 * ' 500147123818491
16599850764392384 11322462955368448 8592011928928256
500147123818491 ° ' 500147123818491 '  500147123818491 °
9056553739899904 13412523660535808 22362888815767552
500147123818491 ™ ~ 500147123818491 "° T “500147123818491 "
36566714550984704 56590015831515136 82869244035547136
500147123818491 "2 * “500147123818491 "* T 500147123818401 M
115693941089124352 155205456065626112 201405514494558208
500147123818491 “'° ~ “500147123818491 ® T 5001471381840 V7
254184493088964608 313377969200250880 378711921456545792
500147123818491 “'® T “500147123818491 ° T T 500147123818491 20
449638307114106880 531749559574200320 695972064494387200
500147123818491 "2' ~ so0147123818491 " 0014713818401
1391044128088774400
500147123818491

25



T13

T14 :

344554724732101140320 182766981670019506540 132478952867874155156

500147123818491 0~ so0147123318491 "' T T so0147123s18d01 2
104255451888613760476 81642352119103499192,  62561499307615989616
500147123818491 3 500147123818491 * 500147123818491
46813131046374981344,  34150617881300518336 24281262242273581952
500147123818491 ¢ 500147123818491 ' 500147123818491  °
16873243349631512320 11569954184799723008,  8011411261450544128
500147123818491 500147123818491 ° 500147123818491
5860044486019119104,  4825796922806781952 4684690919279538176
500147123818491 2 500147123818491  *° 500147123818491
_ 5287451915499857920 6559650998201161088  8496288321333753856
500147123818491 = '° 500147123818491 '° 500147123818491 "
11145258257123667968,  14574279700800330328 18890720593330012160
500147123818491 ° 500147123818491 *° 500147123818491 2°
24309316815835174912 31932223608471317504, ~ 47178037463743602688
500147123818491 " 500147123818491 > 500147123818491  2°
94356074927487205376
500147123818491  **

3068685778048 777333490256 399881434672 379850317616

041115051 ° 941115051 041115051 2~ odiiisosi
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