International Journal of Advanced Mathematical Sciences, 3 (2) (2015) 121-146
www.sciencepubco.com/index.php /IJAMS

©Science Publishing Corporation

doi: 10.14419 /ijams.v3i2.5247

Research Paper

SPC

Fourier coefficients of a class of ETA
quotients of weight 20 with level 12

Barig Kendirli

Department of Mathematics, Istanbul Aydin University, Turkey
Email: bariskendirli@aydin.edu.tr

Copyright ©2015 Baris Kendirli. This is an open access article distributed under the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Williams[18] and later Yao, Xia and Jin[15] discovered explicit formulas for the coefficients of the Fourier se-
ries expansions of a class of eta quotients. Williams expressed all coefficients of 126 eta quotients in terms of
o(n),0(5),0(%) and o(§) 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(5),03(%) and o3(§).Here, we will express the even Fourier
coefficients of 570 eta quotients in terms of 019 (1), 019 (g) , 019 (%) ,019 (%) , 019 (%) and o019 (%) .

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

1. Introduction

The divisor function o; (n) is defined for a positive integer i by

o;(n) : = Z d',if n is a positive integer, and (1)

d positive integer,d|n

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

The Dedekind eta function is defined by
n(z) =g [ 1—q"), (2)
n=1

where
q: =% 2 c H={x+iy:y >0} (3)

and an eta quotient of level n is defined by
f(z) = H n(mz)*",n,m €N, a,, € Z. (4)
m|n

It is interesting and important to determine explicit formulas of the Fourier coefficients of eta quotients, because
they are the building blocks of modular forms of level n and weight k. The book of Kéhler [13] (Chapter 3, pg.39)
describes such expansions by means of Hecke Theta series and develops algorithms for the determination of suitable
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eta quotients. One can find more information in [3], [6], [14], [16], [17]. I have determined the Fourier coeflicients
of the theta series associated to some quadratic forms, see [7], [8], [9][10], [11] and [12].
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(5),0(%) and o(%). One example is as follows:

n* (22)n* (42)n° _
P (2) 2 (32) 122 =1+ Z
where

e(n) =20 (n) — 30 (n/2) + 40 (n/4) + 90 (n/6) — 360 (n/12).

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

*° (22)n* (32) LN
n'? (2)n° (4z) n® (62) 1 (122) z::

where

¢(2n) = 6503 (n) — 6803 (n/2) — 81los (n/3) + 32403 (n/6).

After that we find that we can express the even Fourier coefficients of 570 eta quotients in terms of
o19 (n), 019 (%) , 019 (%) , 019 (%) , 019 (%) and o7 (%) ,see Table 3. One example is as follows:

36
736 (22) 38 (122)
=1+
'8 (42) 16 (62) Z

where

174763 524288

2n) = — i T
o(2n) 539148457 ") T Ti7aam35

019 (2n) =+ O19 (n/2) .

1
7971615

We also see that the odd Fourier coefficients of 1208 eta quotients are zero and even coefficients can be expressed
by simple formula. Now let

= W ™ (42) 03 (62)
fii= nzzofl (n)q" = n? (22)n'7 (122)°

B 38 (42) 48 (62)
Zf2 ) (13

e W 70 (42) n* (62)
f3 —nzzjof:a (n)q" = Wa

n°0 (42) n*® (62)
f‘*_zf‘* 28(22)77 (12z)

N o 0" (42) 1 (62)
= ;fs ()& = oy (22)
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Z fr(n

fSZZfS(n)q

fo= ng
Ji0 = Zflo

Ji = qu (n)q
n=0

fi2 = qu (n)q
n=0

o0

fi3 = Zf13 (n)q" =

n=0

Jia = Zf14 (n)q
n=0

Jis = wa (n)q
n=0

Ji6 = Zflo‘ (n)q

fir = an

Jis = Zfls (n)q
n=0
fi9 = Zflg (n)q

n=0

f0="_ fa0(n)q"

n=0

for = fa1(n)q

n=0

oo

fo2 = Z f22 (n) q"

n=0

fos = Z f23(n)q

f24 - Zf24

)q" =n(22)n

n_ 1N
n

fGZZfG(n)q =

4

44

0 (42)
6

(4Z)

n** (62)
26 (22) 13 (122)°

6(122)

n'T (4z)n'®

2 (22)n

18 (62)

(62) n* (122)

n

47 (42)

25 (22)

? (62)

25 (22) !

(122)’

) 0™ (62)

77

30 (42’
24 2

(22)

n*t (4z)

n'0 (122)’

n° (
2

Y

2)n'? (122)

n' (2z)

6
1%? (22)

)

7% (42)n't (122)

n

21 (62)

% (42) n* (62)

1% (22) ' (122)°

7?7 (4z) n't (62) n*3

(12z2)

n° (42) n*® (62) n°

n*t (22)

(12z2)

_n

n'?(22)

0 (42) 0 (62) 0"

)

(12z)

43 (42)

% (22)

1(122)

N7 (22) 017 (62)

n* (62) n® (122)

n'? (4z) n*° (62) n*°

n'® (2z)

)

)

(122)

n'® (42) n'® (62) n'"

n'? (2z)

(12z2)

7?0 (4z) n'? (62) n'?

n® (22)

(122)

n*(22)

771

' (22) ' (42) "

(62)

n® (12z)

)

" (42) 7" (62)n"

)

i

)

i

(122),

123
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oo

fas =Y fos (n) @ =1 (22) 0" (42) ' (62) 0" (122),

n=0
Jae = Z fas () @™ = 1° (22) 1 (42) '8 (62) n'® (122) ,
n=0

n'? (22) n* (62) n*° (12z)
12 (42) ’

for = far(n)q" =
n=0

fas =Y fas (n) q" =" (22) ' (42) " (62) n'° (122),
n=0

1'% (22) n'% (62) n'® (122)

f20 = Zfzg (n)g" =
n=0

n® (4z) ’
> 16 (22) ' (42) n'® (122
f30 — TLE::O fSO (n) qn _ n ( )77778 ((62377 ( )7

far =Y fa1 (n) g™ =1° (22) n*® (42) 0™ (62) n” (122),
n=0

n'% (22) n'° (42) n'° (62)
n® (12z) ’

fa2 = Zf:sz (n)q" =
n=0

7?0 (22) n* (42) n"* (12z)

f33 = Zf33 (n)q" =
n=0

n'? (62) ’
= w17 (22) 0 (42) ' (62)
Jar= ;)fm (" = === 7712 (1222)77 =

7?0 (22) n* (42)
nto (62) i (12z)

f3s = Zf35 (n)g" =
n=0

The proof of the following Lemma about these coefficients is obvious.

Lemma 1.1 Forn=1,2,...,
fl (Qn) [ flS (Qn) = O’

f19(2n—1)=-'-=f35(2n—1):().

2. Main results

Now we can state our main Theorem:

Theorem 2.1 Let by,by,--- ,bs be non-negative integers satisfying

bi + b2+ -+ bs < 40. (5)
Define the integers ay,az,as, aq, ag, a12 by

ay = —by + 2by — 2b3 — 4bs — b5 + 40, ©

ag 1= 3b1 + bQ + 3b3 + 1064 + b5 - 1003 (7)
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az = 3by + 2by + 6b + 4by + 3bs — 120, (8)
aq 1= —2by — by — by — 4by + 2bs + 40, (9)
ag == —9by — Tby — 9bs — 10by — Tbs + 300, (10)
a1y := 6by + 3by + 3bs + 4by + 2bs5 — 120. (11)

Now define the rational numbers {k; : 1 =0,...,40} by

40
1 )
o (=) (L +2) (14 20)" 2+ a) = k' (12)
=0

Define the rational numbers

C1,C2,C3,C4,C6,C12,T1,72,...,T34

and s as in www.bariskendirli.com.tr/weight20/Table 1. Here {f1,... fs5} \{f7, f12, f14, f15, [17, [18, 35} € S20 (To (12)),
f7: f12, f14, f15, fu7, fis, f35 € Mao (Do (12)) \S20 (T'o (12)) and

1 (2) 02 (22) 0™ (3z) ™ (42) 1 (62)n™2 (122) = 6 (b1) + > e(n)g™,
n=1

where for n € N,

e(n) = c1o19(n) + cao (ﬁ) + c3o (E> + cy0 (E) + cgo (ﬁ> + c120 (l)
= (1019 2019 | 5 3019 {3 1019 \ 1 6719 { 5 12019 | 15
+rifi(n) + - +ra5fss (n).
In particular,
n n
0(271) = (1019 (2TL) + C2019 (n) + C4019 (5) + (1048 57763 + CG) 019 (g)
n
+(c12 — 1048 576¢3)019 (6) +r1f1(2n) + -+ - + 135 f35(2n),
2n —1
6(271 — ].) = (1019 (277, — ].) + c3019 ( n3 )
+r19f19(2n — 1) 4 - 4 735 f35(2n — 1),
forn e N.
Proof: It follows from (6)-(11) that
a1 + 2as + 3az + 4ay + 6ag + 12a12 = 24by, (13)
a1 + as + az + a4 + ag + a2 = 40, (14)
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Now we will use (p, k) parametrization of Alaca, Alaca and Williams, see [1]:

©%(q) — ¥? (¢°)
202 (¢3) 7

where the theta function ¢ (¢) is defined by
s 2
OED I

Setting x = p in (12), and multiplying both sides by k2" ,we obtain

p(q) =

k20

mpbl(l —p)”(1+p)"(1+2p)* (2 +p)*

40
= (Q_ kK.
=0

Alaca, Alaca and Williams [2] have established the following representations in terms of p and k:

n(q) =270p1 21— p) /2 (14 p) /01 + 2p) 52+ p) /PR2,

n (q2) _ 2—1/3p1/12(1 —p)1/4(1 +10)1/12(1 + 2p)1/4(2 +p)1/4k1/2,
n (q?’) _ 2—1/6p1/8(1 _ p)1/6(1 +p)1/2(1 + 2p)1/24(2 +p)1/24k1/2,
n (q4) _ 2—2/3p1/6(1 _ p)l/S(l +p)1/24(1 + 2p)1/8(2 +p)1/2k‘1/2,
n (qa) _ 271/3p1/4(1 _ p)1/12(1 +p)1/4(1 + 2p)1/12(2 +p)1/12k1/2,

n (q12) _ 272/31)1/2(1 7p)1/24(1 +p)1/8(1 + 2p)1/24(2 +p)1/6k1/2,

Es(q) :==1—-504 Z o5 (n)q"
n=1

= (1 —246p — 5532p* — 38614p> — 135369p* — 276084p°
—348024p° — 276084p" — 135369p% — 38614p° — 5532p'°
_246p11 4 p12)k.6’

E4(q) :=14240 Z o3 (n)q"

n=1

= (14 124p + 964p? + 2788p> + 3910p* + 2788p°
+964p° + 124p" + p®)k*.

(15)

(17)

(18)

(19)

(20)

(21)
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Therefore, since

121250 53361
E = E2? (q) E? E3
20 (q) 1746116 (q) E5 (q) + 174611 4 (q),
we have
Ey(g) = "+

174611 174611

BA93820 4o | 1761712380 5 | 1950771349900 7

174611

262533 149598050 55  12244560329615724

174611 p 174611
207550 209 630 645 660 5, 4540576 615265413860 44

174611

174611

48205011029576 752215 4, n 379279 886 962492426000 4

174611 174611
2306 867 772376880 866544 5, 11172752277 687684 748 080
174611 P 174611 P
L 44032939 445831 353072280 o, 143523588 642250 460 471920
174611 174611
L B91710935 624818929 715440 o 903703207 519950364759248
174611 174611
| 1T75957 667109 763800078870 5, 2985782926 019 838 802298 240 3
174611 174611
L 316791070 8496078 T3S T60 5, | 5379 734920300 102006 356 840
174611 174611
. BT88306 667816968 534061580 1 5379 734920300 102006356840 1
174611 174611
L AB16TO1070 8496078 T3 T60 | 2985782926 019 838 802298240 -
174611 174611
| 1TT5257667 109 763890078870 5 903703297 519950364759 248 15
174611 174611 p
| 391710935624818020 715440 , , 143523588 642250460471 920
174611 P 174611 P
| 44032930445 831353072280 1, | 11172752277 687 684748080 ,
174611 P 174611 P

2306 867 772 376 889 866 544 n 379279 886962492426 000
p

174611

174611

48205011029576 752215 o 4540576 615265413860 -

174611

174611

297550209630645660 5 12244560329615724 5 262533 149598 050

174611

4 1950771349900 , 1761712380 , 3498820

174611 P 174611

174611 © 174611

1 20
Traer 2T VR

127
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165943150 5, 987462125 .

E 2 _ 40 20 39
20 (¢°) (P 4+ 2007+ =i P 174611 174611
8020248174 ,. 303281329710 ,, 4364341784610 ,,
174611 174611 174611
01493 235452655 4, 361444851257800 5,  2201013342701144 4
349222 174611 174611
10656 464415766 680 o 41990 748 446 379980 g
174611 174611
136870946 815364920 ,. 373567 300252984440
174611 174611
861845414133190248 ,. 1693017415776 001995 .,
174611 174611
9847457351 673446140 ,; 4116809 048 699 351 460 .,
174611 174611
5130518121215151540 5, 5520165078 218375430 o
174611 174611
5130518121215151540 ;5 4116809048 699351 460
174611 174611
9847457351 673446140 |, 1693017415776 001995
174611 174611
861845414133190248 |-  373567300252984440 .,
174611 174611
136870946 815364920 |5 41990748446 379980 |,
174611 174611
10656 464415766 680 1,  2201013342701144
174611 174611
361444851257800 o 91493 235452655 4
174611 349222
4364341784610 . 303281329710 , 8929248174
174611 174611 174611
087462125 , 165943150 , 31433280 20
174611 174611 Tragry Pt DET
165882100 554 420 450
E 3 — 40 20 39 180 38 37 36
20 (¢) (P 20p™ + 180p™ + — oy 174611
1141160724 4. 1164216060 5, 539536860 4
174611 174611 174611
8009545815 5, 82124642800 4 622305005744
174611 174611 174611
3416310121680 ,, 13238543613080 o5  40264423711120 .
174611 174611 174611
108624031 190640 ,;, 261168091 468848 L. 521667517 163670 .,
174611 174611 174611
854113070472840 ,;  1212499060327560 ,, 1543 771577414040 ,,
174611 174611 174611
1692495554535 180 o,  1543771577414040 4
174611 174611
1212499060 327560 ;5  854113070472840 ,, 521667517 163670 4
174611 174611 174611
261168091 468848 |,  108624031190640 ,, 40264423711120 4
174611 174611 174611
13238543613080 |, 3416310121680 ,, 622305005744 |,
174611 174611 174611
82124642800 4 8009545815 5 539536860 . 1164216060
174611 174611 174611 174611
1141160724 . 554420450 , 165882100 , ) 20
180p2 + 20p + 1)k
174611 174611 Tragrr L T 180p7+ 200+ DR,
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I 871405 4, 440363745

10485767 T 157732250847 T 45773225 984”
117793359275 5. 23947 134429775 4

Ey (¢*) = (

T 11443306496 7 22836 612 992
| 254868233968 161 45 302463836011515 ,,
11443306496 * 2860 826 624
1160 663370518955 4, 28749261448 742445 4,
5721653248 © 22886 612 992
| 2100550371547975 5, 8316909253331 623 s,
1430413312 © 1430413312
2649 051 448593615 5o 9448705577 013595 o
357603328  © 715 206 656
| 3737818023814 145 ,, 195006967 788285 g
178801664  © 11175104
3816495 781888401 ,. 3875892669 469395 ,,
89400832  * 715 206 656
| 4402258 116918165 ,; 1872902744 061915 ,
178801664  © 178801 664
2346 702805920615 ,, 4147844506 625385 L,
44700416 * 89400 832
951 687682156815 |5 147096539 206 365
44700416 P 11175104
331640077115295 ,  1052959610032065 |
22350208 © 89400 832
62680520061 747 - 19650005 782785 .,
11175104 © 11175104
1564837152745 |, 1661596819735 1,
2793776 ¢ 5587 552
24368406705 ,, 3494456413 |, 7531426175
174611 ° 349222 © 174611
93384020385 5207303235 , 4219951665
2793776 © 698444 * 698 444
1140923124 , 554390750 s , 0
oL P rerL P 950p° + 1800 + 20p + DR,
Ex (¢°) = (p* +20p™ + 180p°® + 950p°" + 3175p°® + 6534p™°
1054868910 5, 1302376200 ;5 11730204945 4,
174611 7 174611 7 3499222
| 7966512200 5, 1308580456 5, 12073490280
174611 7 174611 7 174611
18399531980 5 6936773320 5, 12090377160
174611 ° 174611 7 174611
20113138152 5 T670974005 ,, 8584483140
174611 ° 174611 7 174611
11628731460 5, 3054606540 o 2512795770
174611 ° 174611 7 174611
3054606540 ,, 11628731460 5 8584483140 ,,
174611 7 174611 ° 174611
7670974005 4 20113138152 ,; 12990377160 ,,
174611 7 174611 ° 174611
6936773320 ., 18399531980 ,, 12073490280 .,
174611 7 174611 ° 174611
1308580456 ,, 7966512200 o 11730204945
174611 » 174611 » 349922
1302376290 . 1054868910 4 . A ;
reir P e+ 6534p” 4 3175p" + 950p

+180p% + 20p + 1)E%,
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1 45 10367425
B (a12) — 40 39 38 37
20 (¢7%) (Goassre? +2621aa? T 262142” T 114433064967
69204925 5 TI290980 o 36305955 o,
22886612992° " 114433064967 ' 57216532487
16633755 3y | 999590355 o, 173342075 o,
57216532487 ' 228866129927 " 14304133127
2305113227 5 5705331435 ,, 44179109845
T 1430413 312 357603 328 715 206 656
16087374695 o, 19855618155 5 124711192701
178801664 © 89400 832 89400 832
1987 639824 195 ,, _ 99698108985 ,; 1697890834635
715 206 656 178801664 © 178 801 664
935035221585 ,, 1056483866565 5, 1341018629565
44700416 89400 832 44700416
1552706 681055 15 | 982001824695 ,; 4430721627135
22350 208 22350 208 89400 832
1318772631303 ,; 840497560965 ,, 110625563695
11175104 11175104 2793776
BSETITBTI 1, 188285 1, . o 537435 4
— 7496p'0 — 45 625p° — 22222
5587 552 2 P P 16
29835 . 24165
- p’ 1 p% + 6534p° + 3175p* + 950p> + 180p? 4 20p + 1)k2°.

We can also similarly determine fi, - -

2. Obviously, fi,..

. f35 are functions of ¢, see (3),( 1

, f30 and f31 in terms of p and k as in www.bariskendirli.com.tr/weight20/Table

5). We see that {f1,... fss} \ {f7, fi2, f1a, f15, 17, f1s, f3s} €

S20 (To (12)), fr, fi2, f1as f15, fi7, fis, fas € Mag (I (12)) \S20 (I'o (12)) by [4]. Now

n* (2)n* (22) 7

“ (32) ™ (42)

1 (62) "2 (12z)

_ qbl H (1 _ qn)al (1 _ an)a2 (1 _ q3n)a3 (1 _ q4n)a4 (1 _ q6n)a6 (1 _ q12n)a12

a a a 2a a 2a a a a a a a a a a
= o F RN R B () PR RS
(1+p)—+%+“—3+§—3+—+“12 (1+2p)* R R R (2+p)—+“—2+‘;—2+“—4+‘;—§+“12
ajtagstagztagtagtais kQO b1 bo bs by bs
k 2 = g P (L=p)2 (1 +p)7 (1+2p)" (2 + p)

40
= (Q_ kiK™
=0
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174611¢, 13200 174611c; 13200 & ,
= n - e 1 n

13200 < 174611 2019 ) 13200 ( T 7611 Zl"“’ (n)q >
174611cs 13200 Jon | 4 74611y 13200

13200 ( 174611 Z 719 ( ) 13200 ( 174611 2019 )
174611¢q 13200 174611¢15 13200 b

o (1) ¢ 1 n
T 13200 ( 174611 ZJ“ ) 13200 ( MR ;::1019 (n)g

(1 q4n)43 (1 . qﬁn)43

7

13

+riq
1 ok (1— zn) (1_q12n)17
o 38 n\ 48
+r2q7H (1 Q4n)zs(1 q6')
e (1= (1—q12)"®
(1=t (11— ¢
+r q9
P! e qm)G
S (- (1)
+r4q3
};[1( — ) * (1 — ¢'2)*

1

<(1 _ q4n)45 (1 B q6n>29
(1—¢2)" (1= g'2n)
(1- q4")40 (1- an)34
(1- q2n)26 (1— q12n)8

_|_

3
’.Qno
3

—

_|_
3
g:o
—¢ ]

3
Il
_

U
+r7q"?
711:[1 (1—g>)* (1—¢on)""
o0 1— 47 1— 12n\3
+Tq19H<q>< ORI
n=1 (1 )
47 39
0 1— 6n
Frog® H ( q12 )21
n= 1 —q n)
0o 44
1—
+r10q° H e ( ql2 )10
n:l n —4q n)
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o] o 4An\ 35 12n 11
+r12q15nl:[1(1 7 ) ((1 qq6n))21( )
ot T e

oo (1 _ an\2T (1 _ 6ny1 (] _ 120\
+r14q17£[1( ") ((1 ‘227})21( ")
- ﬁ (=g’ ((11—_ ‘;62?;2 (1 -q)’
gt T (L0 (g™ (1)

ne1 (1—¢*)
e’ [ =
s f{l (1 ‘I(G:)_Soqgi)mq””)s

o oan\12 (4 6n\20 (1 190\ 20
+r10g 16£ (1—q") ((11 _f;%))m(l q**")

= (1— ') (1—¢) "% (1 - ¢2)"°
+raog 147[[1( q") ((1_qq22)8( q'*")

= (1 ') (1— )7 (1 ¢2) "™
g 127[[1( q") ((1 _qng)‘*( ¢"")

(1 — ) (1= 81T (1 = gr2m) !
g unll( q"") ((1 _qq22)3( ¢"")
st [
frad TL (- 2) (1 a™) (1) (1 -

nli
brasd® TL (1) (=) (1) 1 -

3
Il
-

q12n)19

q12n)17
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+T26q14 H (1 - q2n)2 (1 . q4n)2 (1 . qﬁn)18 (1 . q12n)18
n=1
oo (1 _ q2n)12 (1 _ qﬁn)20 (1 _ q12n)20
Frgrgtt
7 g (1— g™
T rogqt? H (1 _ q2n)4 (1 _ q4n)16 (1 _ q6n)4 (1 _ q12n) 16
n=1
0 (1 _ q2n)16 (1 _ qﬁn) 16 (1 _ q12n)16
Frogqt?
! (1— g
0 (1 _ an)lﬁ (1 _ q4n)16 (1 _ q12n)16
+7r q10
w11 (1—go)°
trag H (1 . q2n)6 (1 . q4n)18 (1 . q6n>14 (1 . q12n)2
n=1
s 16 16 16
(1 _ an) (1 _ q4n) (1 _ q6n)
+r q4
32 };[1 (1-— q12n)8
0 (1 _ q2n)20 (1 _ q4n)20 (1 _ q12n) 12
+r q8
w11 (1— g™
0o (1 _ 2020 (] _ A4n)20 (] _ 612
o [ (1-a)" ( qm) (=)
n=1 (1 —q )

S 30 30
(1—¢)" (1—¢")
P 1L Gt g

n=1

> n n n
= (b)) + ;(01019 (n) + c2019 (5) + c3019 (§> + c4019 (Z)
n n
+c6019 (E) + 12019 (E>) +rifi(n) + ... + 35 f35(n),
where
[ 0ifb £0
obr) = { 1if by =
So
n n n
c(n) = (cio19(n)+ c2019 (5) + c3019 (5) + c4019 (Z)
n n
+c6019 <8) + C12019 (E>) +rifi(n) 4+ ... + 735 f35(n).
Therefore, for n=1,2,. ..,
c(2n) = c¢1019(2n) 4 cao19 (N) + c4019 (g) + (1048 577¢3 + ¢g) 019 (g)

n
+(012 — 1048 57603)0’19 (g) + r19f19(2n) + -4 r35f35(2n),

3
+T1f1(2n - ]-) + -+ T18f18(2n — 1),

2n—1
c(2n—1) = c1o19(2n —1) 4 c3019 ( i )

133



134 International Journal of Advanced Mathematical Sciences

since it is easy to see that

o (3) = @ s (3) - #o (3)

hence,

2n n n
10 (3) — 1048577010 (g) — 1048 576010 (g)

and use the Lemma before the Theorem.

3. Conclusion
We have found 570 eta quotients, see Table 4, such that, forn =1,2,--- |

n n
C(Qn) = C1019 (271) + Cco019 (n) + Cc4019 (§> + (1048 577cs + CG) O19 (g)

+(C12 — 1048 57663)0’19 (%)
—1
3

2n
C(27’L — 1) = (1019 (271 — 1) + c3019 ( ) + 7"1f1(27’L — 1) —+ -4 r18f18(2n — 1).

and 1208 eta quotients, such that forn =1,2,---,
n n
c(2n) = c1019(2n) + c2019 (n) + ca019 (5) + ceo19 (g)

n
+c12019 (E) + r19.f19(2n) + -+ - 4 135 f35(2n),
c2n—-1) = 0.
Moreover, if f is an eta quotient, then the coefficients of 3 (f(q) + f(—q)) are exactly the even coefficients of
f- In particular, it means that we have obtained all coefficients of some sum of 570 eta quotients.
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