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Abstract

The determination of the number of representations of a positive integer by certain octonary
quadratic forms are given in the literature. For instance, the formulas N (12%,2%°,3%¢,62%; n) for
the nine octonary quadratic forms are given with a = 1,b = 2,¢ = 3 and d = 6. Moreover, the
formulas for N (17, 3%, 9¢ n) for several octonary quadratic forms have been given by Alaca.
Here, by using MAGMA, we determine the formulas, for N (1%, 5%, 25°; n) by Eisenstein series and
eta quotients for several octonary quadratic forms whose theta functions are in My (I'g (100) , x) .
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1 Introduction

It is interesting and important to determine explicit formulas of the representation number of
positive definite quadratic forms.

The work on representation number #{(z1, x2) € Z*|n = x3 423} of quadratic form x4y* has been
started by Fermat in 1640. It would be helpful to obtain such simple formulas for other positive
definite quadratic forms @ so that the author would be able to understand the number of solutions
of the equation @) = n for any positive integer n.

Later the formula,

d—1
) ePn=al+adt =4 S (-
dn,d is odd

has been proved by Euler. First systematic treatment of binary quadratic forms is due to Legendre.
Afterwards it was advanced by Jacobi, with the proof of

#{(x1,..,x1) €Z =2 + a5+ 25+ 23} =8 Z d
d|n,4fd

The theory was advanced much further by Gauss in Disquisitiones Arithmetica. The research
of Gauss strongly influenced both the arithmetical theory of quadratic forms in more than two
variables and subsequent development of algebraic number theory. Since then, there are many
more representation number formulas obtained for quadratic forms. Especially, by means of the
deep theorems of Hecke [1] and Schoeneberg [2], modular forms have been used in the representation
number of several quadratic forms.

The generalized theta series ([3],[4]), quasimodular forms ([5],[6],[7]) and several other methods have
been also used for the representation number formulas.

For aq,...,as € N and a nonnegative integer n, defines

N(ai,...,as;n) = card{(x1, ...,xs) € Z°|n = a1a] + - + agzs}.

Clearly N (a1, ...,as;0) = 1 and, without loss of generality can assume that,

a1 < ...<as,gedq{ai,...,as} =1

The formulas for N(1%,37, 9*. n) for several octonary quadratic forms have been given by Alaca
[8]. Here, determines formulae, for N(1°,57, 25" n) for several octonary quadratic forms.
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The divisor function o; (n) is defined for a positive integer i by

d',if n is a positive integer
0 if n is not a positive integer.

oy (TL) = { Zd positive integer,d|n

The Dedekind eta function and the theta function are defined by
o n 77.2
n(z) =" [[0-q.0@=>_q¢", (2)
n=1 nez

where, ‘
qg=e"" 2 H={z+iy:y>0} (3)

and, an eta quotient of level N is defined by

f(z):= H n(mz)*",N,m € N, am € Z. (4)

m|N

Here, the author gives the following Lemma, see[ [9] Theorem 1.64] about the modularity of an eta
quotient.

Lemma 1: An eta quotient of level N is a meromorphic modular form of weight k = % Zm‘N am
on I'g (N) ,with character x, having rational coefficients with respect to ¢ if

a) E am is even,

m|N
_ N
b) Zmam = Z Eam = 0 mod 24,
(D" IT mee
O)x (d) = +‘N ,deN.

Now, let’s consider octonary quadratic forms of the form

Q= W% + -+ mZ + 5($Z+1 + -+ xi-o—b) + 25(Ic2z+b+1 + -+ $Z+b+c)a

where a,b,c €72,0<a <8 0<b<8,b=1mod2,0 < c <8, and a+b+c = 8 We list those (a, b, c)
in Table 1.

We write N (1%, 5% 25¢: n) to denote the number of representations of n by an octonary quadratic
form (a, b, c). Its theta function is obviously
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Formulas for N (12%,2%3%% 62! n) for the nine octonary quadratic forms (2i, 23, 2k, 21) = (8,0,0,0),
(2,6,0,0),(4,4,0,0),(6,2,0,0), (2,0,6,0), (4,0,4,0), (6,0, 2,0), (4,0,0,4),and (0,4, 4,0) appear in the
literature, [10],[11],[12],[13],[14]. Moreover, the formulas for N(1%,37,9%;n) for twenty octonary
quadratic forms have been given by Alaca. Here, the author determines formulae, for N(1%,57, 25" n)
for sixteen octonary quadratic forms.

Here, the author will classify all triples (a,b,c¢) for which ©¢ is a modular form of level 100 and
weight 4 with nebentypus x, where x is the Dirichlet character mod 100 determined by the Kronecker
Symbol (%) Then we will obtain their representation numbers in terms of the coefficients of
FEisenstein series and some eta quotients.

First, by the following Theorem, we characterize the facts that
0" (@) ¢ (¢°) ¢ (¢7)

are in My (o (100), x).

Theorem 2 Let

Q=i+ g +5(@as1 + o+ Tags) + 25(@arpe1 o+ Tarpie)

where, a,b,c € Z,0<a<8,0<b<8,0<c<8and a+b+c =8, be an octonary quadratic form.
Then its theta series is of the form

n—2a (q) 775a (qz) 17—2a (q4) nfzb (qS) 775b (ql()) 777211 (qQO) nfzc (qzs) 775c (q50) 77720 (quO)

Moreover, it is in My (I'o (100), x) if and only if b = 1mod2 , i.e.,(a, b, c) is given in the Table 1.
Proof. It follows from the Lemma 1, holomorphicity criterion in [[15] Corollary 2.3,p.37] and the

fact that
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The condition

172(1250,472(157217105620721725726505C10072C
25a74a+5b74b+5cf46572b+5b72b74c+10374c — 2a+b+c52c5b

implies that b = 1lmod2 if and only if x (m) = (%) . Now, consider an eta quotient of the form

F=n"" (9)n* (29) n** (4q) n** (5q) n*° (10q) ¢ (20q) n*" (25¢) n® (50q) n*° (100q) .
Since

al aa a agq a a a7 a ag __ nag+2az+tas+2a+tagt2agrastastag+2ar+2ag+2a
112 24 35 10 520 625 50 81009_22 3 5 6 8 954 5 6 7 8 9’

F is in My (T (100), x) if and only if a2 + as + ags = 0 mod 2, a4 + a5 + as = 1 mod 2.
Now let 9 be the Dirichlet character mod 5 sending 2 to ¢, and consider the following Eisenstein

series:

—+oo

Ejfz,l(z) _ Z sz (%)ds T,
n=1 d|n
1,92 8 = 2 3 n = 2 3 n
VG = =g =3 [ 2@ =1+ 3 | X @ o
> =1 d|n n=1 d|n

{E}fz’l(z), Ei"ﬁ (z)} span the Eisenstein subspace of My (I'o (5), (2)) , where (3) is the Kronecker

character modulo 5.

Let Z55 be the Dirichlet Group of invertible integers modulo 25. Z35 is obviously generated by
2. Let v be the Dirichlet character such that v (2) = —1.Then it can be verified easily that ~
is the induced Dirichlet character from the Kronecker character (%) modulo 5 and there are two

Eisenstein series as newforms in My (I'g (25),7) :
E251 := q + 9iq> — 28iq® — 73¢" + 252¢° + 344iq" — 585i¢® — 757¢" + 1332¢"" + O(¢'?)

E252 := q — 9ig® 4 28iq® — 73¢* 4+ 252¢° — 344iq” + 585i¢® — 757¢° + 1332¢"* + O(¢*?).
Let Zigo be the Dirichlet Group of invertible integers modulo 100. Zjy, is obviously generated by
51 and 77. Let o and 8 be the Dirichlet characters such that a (51) = —1,«(77) = 1 and 3 (51) =
1, 8(77) = —1 respectively. Then it can be verified easily that 8'° is the induced Dirichlet character
from the Kronecker character (%) modulo 5.The dimension of the whole space My (I'y (100)) is 970.

But here, we will only describe the subspace M4 (Fo (100) ,610) .The dimension of My (Fo (100) ,610)
is 54 and its Eisenstein subspace is 18 dimensional.

The set
(BN (2), BV (22), EMYY (42), BFY (52), EMYY (102), EXY7(202)

BN B (22), BV 42), EY O (52), BV (102), BV (202),
E251, B251(22), E251(42), 252, E252(22), E252(4z),

generates Eisenstein subspace of My (FO (100) ,,Bw) .
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Moreover, let

B : 1m0 (52)477(502)732((1) — 129" 1(42)1(59)' 1 (502) 1 (1002)
n(2)° 1 (202) 7 (252) 1 (2)° 1 (102)° n (202)" 1 (252)
By(g) : - 1R 0ENE G0 o 0 (22)100(52) 0 (202" (505
n(2)°n(102)n (252) 7 (100z) n(2)°n (42)" n (102)° 1 (252)° 1 (100z)
B(g) : = ?7522)10 n(52)°n (202) 0 (502" g 0 (22)"n(52)° 0 (202)n (502)°
n(2)° 1 (42)° n (102)" 1 (252) 1 (1002) 1 (2)° 0 (42)° n (102)° n (252) 1 (1002)
o n(22)"n(52)" n(202) _ 1(22)"°n(52)° n (1002)*
B = @ 0@ 0 = v (10970 (252)
Bo(q) . =12 )1°n§z> 1 (102)°n n(1002) p (4= n(22)" (55z) 1 (252)°  (100z)
n ()" n (42)n (502) 1 (2)° 0 (42) n (502)
Bulg) : = n£2z) 17§5) 7 (202)* 7 (502)° Bua(g) = n (22 )477( z)’n (50227}(1002’)’
n(2)*n (42)° n (102)° 1 (252) 1 (1002) n ()" n (42) 1 (102)" n (252)
C_ n(22)°1(52)° n(502) _ 1(22)° 0 (52)° n (502)*
Bal@ ¢ = Qo @9 P @ e )y n (1097 (259 0 (1009
o n(22)"n(52)°n (102) n (502)" _ 1(22)" 1 (52)" 0 (202)° n (252)
Bl ) (202) m 252)7n (100 T (a0 (102)°
Birlq) : = n(2Z)Zn(5Z) n(50zg n(1002) () = 1(22)" 1 (52)" n (1002) 7
n(2)" n(42)n (102)" n (252) n(2)" 0 (42) 1 (102)% 5 (502)
Bi(q) : = WQZYHSWan(%ﬂ)2’Bm(@: (2?7n( 2)°n (502)° ’
n ()" n(42)" n (52) n (20z) n(2)" n(102)* n (252)*
Ba(g) « = NG NGANA0) G090 0 0(22) 0 (52" (252)"  (502)
n(2)"n(42)n (252) n (100z) n(2)" n (4z) n (1002)
Buslq) : — 12262 n (502 n (1002 0 7%2@ n(52)n (102)°n (502)°
n ()" n(42)" 1 (102)" n (252) n(2)" n(42)* n (202) n (252) 1 (1002)
Bos () - ::nﬂzfnfﬂfngodn(fwij%(wz 1 (42 f 1 (52) n(ﬂk)(ﬂhf’
n(z)"n(20z)" n (252) n(z) (10z) 1 (252) n (1002)
Bur(e) : — 1202 062 n(102)n(E02) p o 1(22) 0 (52)° 0 (102)  (1002)°
1 (2)° n(202) n (252) 1 (2)> n(202) n (252)
Ba(q) - = M@ UGN N0 L () 0 (52 0 (252)
1 (2)° 0 (102)° n (252)* 1 (1002) n(2)"n(20z)
Bu(g) ¢ = M@NUED NG 052 po L 0 >5 (102)777(202) 1(1002).
1 (2)° n(202) n(42)°n (52)°
Bis(q) : — 77(22)5773(102)77(20Z)6;](5OZ)6 37334()::77( ) (10z) 7](252) 1 (50z)
n(2)n (42)" 1 (52) n (252)" n (100z) 1 (42)% 1 (52)* n (202) 7 (100z) ’
Bus(q) ;s — 122 n(52)7n(202)n(502)°
1 (42)" 1 (102) n (252)° 1 (100z)
Bs(q) : — n (52)377 (102)1077(1202)977 (252)3 n(50z)8n(1002)5.
n(2)'%n(22)" n (42)"

be some eta quotients of level 100 and weight 4 with nebentypus x.
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Theorem 3 The set
(BN (2), EFY(22), EFY (42), EYYY (52), EFY (102), BN (202)
BB (22), BY  (4z), EY (52) BV (102), EBY ’1<20z),
E251, E251(22), E251(4z), E252, E252(2z), E252(4z2),

is a basis of Eisenstein subspace of My (I'o (100),x) and {Bi1, Ba,...,Bss} is a basis of cuspidal
subspace of My (I'g (100), x) -

Proof M, (I'g (100), x) is 54 dimensional and S4(T'0(100), x) is 36 dimensional, see [16] (Chapter

3, pg.87 and Chapter 5, pg.197). So the first statement is clear. Second statement follows from
lemma 1 and holomorphicity criterion in [[15] Corollary 2.3,p.37].

Corollary 4 O¢ can be expressed as linear combinations of the basis elements
(B (2), B} (22), BV (42), B}V (52), BLY (102), B} (202)
EYL B (22), B (42), BY O (52), BY M (102), BY Y (202),
E251, E251(2z), E251(42), E252, E252(22), E252(42), By, Ba, . . ., Bag}

for @ in the Table 1. The formulas are given in Table 2.

Theorem 5 Each B; can be represented as linear combinations of newforms and their rescalings

Ay10,4,1, Ay ,10,4,1 (22) , Ay 10,41 (52) , Ay,10,4,1 (102)

Ay 10,4,2 (conjugate of Ay 10,41 by %+ 4) s Ay 10,4,2 (22) , Ay 10,4,2 (52) , Ay 10,4,2 (102)
) X,20,4,1 (52’)

Ay,20,4,2 () (conjugate of Ay 20,41 by z® + 76) , Ax.,20,4,2 (52),

x.25.4,1 (22) , Ay 25,41 (42)

Ay 2041 (2

(2)
Ay 25401 (2),A
Ay 2542 (2) (conJugate of Ay 2541 by x>+ 16) Ay 2542 (22) , Ay 25,4,2 (42)
Ay 25,43 (2), Ay 25,43 (22), AX2543(4Z)
Ay 25,44 (2) (conjugate of Ay 2543 by 2 + 1) Ay25,4,4 (22) , Ay 25,4,4 (42)
(2), Ax,50,4,1 (22),

(2)

(2),A

(2)

X,507472 z (conjugate of AX 50,4,1 by x? + 64) AX75074,2 (22) s

X0041

2) s Ax,50,4,3 (22),

Ay 50,4,4 (2 (conJugate of Ay 50,4,3 by 22+ 49) Ay 50,4,4 (22),

X,50,4,3

Ay100,4,1 (2), Ay,100,4,2 (2) (conjugate of Ay 100,4,1 by 2° + 1),

(
X 100,4,3 (Z) x,100,4,4 (Z) s (conjugate of AX,100,4,3 by 1‘2 + 16)

as in the table 3.

2 Conclusion
As a consequence of Table 2, we immediately get the following corollary:
Let £ (n) =Yg g, ¥ (5) d°, A (n) := ’%w o< ¥ (d) &

Corollary 6 The following formulas for the representation numbers are valid.
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N(1275,2565") = g1 (1) 124539( ) + ;312245/\ (¢ + 3752\ (35)
i)+ st (3) + 2k (2) ¥ sk (29) BRI

18923%75 bQ(n) —;’—71 §%8875 b3(n)9:3482875 b4(7;>:)l 906 b ( %265 42676625 ( )
+(15%§57g7(n) a 828125881)272) 82875 ;)691(1 5)1;_ 3318 b 1(76)+ 82875 b ( )
731465517654 ZlQ(n) + 3491323775 blB(n) ;2 61%%575 b ( )15+5 Q%bbl ( ) 2421 214b
s, F e e e g et g ()
;245 75 ba1(n) + L6575 ba2(n) + 2125b23( n) + 558 b2a(n) — G557 > bas (n)

212

L

b26(n) + 37 ??(251( n) + 325%2782( n) + 212§b2 ( )+ 43285 63% n)
) — Saa7s 033(n) + 5155034(n) — 2125 (n) + 3 2135 036(n),

ZA(3) + 20 (5)

N(1,5°,25% ) = oA (n) + 4175; (3) +

OB DORE UORS RS 37 ) s

T 16575 bQ(n)l":r G375 bs( )2:1 1657 b (");43 ( )1 ] 5 bs(n)

+%88 lg)gén) ! 0587557(%5(;1) i 5;,217??2(2 9)88+ 7:;’3315 big 2(24) + 029,7259111110€1n)

— 23315 012(n) + Soerebis(n) — 55522 bua(n) — S5 bis(n) — S5 bis(n)
358 53402 33444 562 604 107 552

1
cam, ) g e () e Do) g o) — ters b ()
+%565 b22(n )erb? (n) 4 ~55-baa(n) — =5575=bas(n )Jr@b%( n)
+%bg7(n) + 12b28( )+ 422529( )+ %bm( )+ mbSI( n)

11964517054 bss(n) + 47225 baa(n) — ZS? bss(n) + %b%( ),

N2 =) B0 (1) 20 (1) 80 5)
+%§4 ggg j (3)4;6»3%7'575 (%) +10122i7(? bl " 16 448
73834)115 ( ) 51612275 b (n)8§61 3315 b4(n)8;3‘r 663 bS(n393>61105 bG( )
ik Sl bl Snl s bty
- n) — 5= n) — n
&8, 1 IR, Y e 265bhy o 1708
+%411gr b17(n) 4&315 b (n%g—; 591 blg(ngo—‘y‘;073315 bzo(n314 33151921(71,)
baa(n) + 2 g s(n) — Wbﬂ(”) — Zeezb2s(n) + 55 bas(n)
11278527( ) — 17b28( n) — mb o(n) + 2 b3o(n) — 22Lbs1(n)

b
— 152588 b33(n) + §2b3a(n) — $2bss(n) + 2 bss(n),

g ;5% n) _3;85\( n) ¥ T$6)5\6g3%) + 127%14(128) y ?im(‘l) N %bl(n)
?5 2(n) = Speba(n) + 554 ba(n) + 1 bs (n) + 57 bo(n)
oo Top Do) gy Boln) T o) ot ()
by )~y gestiain) s DuaCl) o7 () e 200
+7b17( )+ 51b18( )+ b19( ) + 51 bao(n) + 77 b21(n)

4120 ( ) 1?44 (TL)— %bm(n)—l— 16040b ( )

+17b26( )+ b 7(n) — Bg%bsl(n) — M1)33( ),

N(1,5%,25%n) = LA (2 +mA(£) 44
o) )
1625 02(n) + 106

2726329526 (n) — (n) 32876222571) (n )+ 252130 bo(n)

+ 1%;[)5 b10< ) _"_ .5;27 bll( ) _ 1114 b12( ) + 1143885122256 b13(n)
_ 6266519 432 29 413 849
bia(n) — T=bis(n) — bw(n) - bi7(n)

138 125
08 )~ s () T )
+3 050 b22(n) + 5155 bas(n) + 15155  baa (n) — A5 bas (n)
Jr%b%( ) — 425b27( n) + %ZDS( )+ %b o(n) + %b%(n)
_*b31( )+ %b?’?( ) — 2677692754b33( )+ 2125b34( n)

—238bss(n) + 12bse(n),

55250

N(1%,5%,25%n) = X (2) + BA (&) + 326 (n)
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n) 96 056 b2 (’I’L)

+§"§4$%) + f73“41/9(4%12)0—"’7_ %K/ <2£(i'20—!3—293;1%%8 bl
+ 212}3%?3 b3 (n) _31$1)}) 050 b4 (n)lg; b5 (72122 869 189921
s )+ g ba(n) = Tigsbio(n) + Fosbu (n) = “o5ignbia(n)
arsar, e () — g () < 7 bs(n) = eee bus(n)

~ gyl () igep bre(n) — rosbia(n) + eeastbao(n)
e (O g ) s e () ()

— e b2s(n) + “Hebas(n) — g2bar(n) — g2bas(n) — S5 bao(n)
+2508%b30(n) — 32b31(n) + 16bs2(n) — 12L22%bs3(n) + 5xbaa(n)
—$2bs5(n) + 13bss(n),

Ng;,55;25;n2)0§ Tgﬁ(%) Jﬂsﬁ? (2%) i éi%g(n) N %1305%17

+@’8§1(3) + 17 H(%) + "5 bi(n) — 110 ba(n) + 425 bs(n)
Lo ) B0 4 258 ) BB )+ )

o) T Sy bio() — Taap b () — T bra(n)

" oi, o) e, D) T ggbie (M)~ Tigg e (n)

—Za1g 17 (n) + 2310 bis(n) + =557 bio(n 1105 b20(n)

B8y, () = B () — 28 () — 10T, )

- 13546287625(7’) + 38351 bas(n) — %bw(”) - %628 (n) — %529(71)

+%b30(ﬂ) — %b;ﬁ(n) + 80b32(n) — S?ﬁggél bss (n) — %bgz;(n)

+%b35(n)j— =bss(n),

3 N 1 n 2y (n 3844 (n

N(1%,5,25%n) = 5= (ng4+ 473/\(1)84 iz (32104;3375/\(%)
+ o5k 5) t Ik (%) + “575 b1(n)

51389 250124 874118 468 693 8896
& ba(n) J4r85 4730 bs(n) 6710850 b4(n)2453 78,575 bs(n) 1;9&%56(”)
7%2(7)( )= 10575 gggn) M 751’3???9(?1)6+ 3315 bgl&(n) + e 575 5b7161 (n)

— ez 012(n) + TEs=bis(n) — SEestbua(n) — S2bis(n) — fe2bis(n)
— 2 bir(n) + 352 bas(n) — 23535 bio(n) + 225738 boo (n) — 5525 ba1 (n)
ey 5 ) 0B () s ) el

+555,bar (0) + §2bas(n) + Fbao (n) + 222 bao(n) — b (n)
—ozrs 033(n) + g55b34(n) — Fbss(n) + 33z b36(n),

N(1%,5%,25% n) = A (n) + 2 (4) +
+%f~c (n) + Lr (%) k(2 b
I ) A ) D)
+ 255 bg(’l’b) + ﬁbQ(n) — Tbm(n — b (

(

_|_
OO‘C’A
G,

&
—
8l

B—

44
)= s

—%blg(n) - %b n) - %bm(n) - 4358552 bw(n) - %b17(n)
+312§583 big(n) + 9gé8 bio(n) — %bzo (n) + %bm (n) — %bm(n)
+%b23(n) — %bzzx(n) - 1658191l725(n) + %bze (n) + %bm(n)
— 32 bag(n) — 2522bao(n) + B22b30(n) — 2231 (n) — 25222b33(n)

NI 5%m) = L (n) + 32X (2) + o (n) + %8 (3) — 4200, (n)
b n

1
+3é§§8b2(n) _ 11285652463(11) + 686261352 4(7’L) + 5228301)5( )+ 41251136b6(n)

o 1152100 br(n) + 13686%76 bs(n) + 2066%40 bo(n) — 55664:1380 bio(n) — 1299521, ()
_'_11%5(%;)80 b12(n) - 50361%2 b13 (n) + 431361%8 b14(n) — ﬁ#bw(n) - 19(??2%56 b16 TL)
+4§216b17(n) - 3§6?6 bis(n) + 425?2 bio(n) + 8233?6 bao(n) + 9}523 b21(n)
—720676%40 baz(n) — %50523(71) - %%4 (n) + 98&%40 bas(n) + %gbzﬁ(n)
+1?30 527(71) 145018 bs1(n) — %533(71)7

N(14,5,25%m) = o (2) + 22 (2) + 2w () + 35 (2)

i () 4 (B el G el ) Pty o)
Bt ) + Bz + 22l - B o) )
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+31()3’7221 bg (n) 40 459b (

1174 7 3315 4y
_ 86 16 b14(n) _ ?7 15
+3171%ZB bio(n) + 11669547251b
416089 (n) — 161083y
74336b29(n)+ 127041) o(n

+

43285 bsa(n) — 85 b35( )

444919b ( 2055 685b ( ) _ 829382 bl ( )

3§112182b 6()n; 380739b17(n)+ 9%01479618( )
g )+

)+
(n)— 4
() + B0 () + 8o () + 21 ()
5(n )+ S5 bas(n) — §ebar(n) — $2bas(n)

) — Ebai(n )+32b32( ) — 282522 bss(n)

1

3
1rb3s(n),

4 n
ga 5,25 n2)016 b/ n(n) 141165)4\14( )+ Ife 562)3 S (9%92471
+17”( )"’ “(?)"’ b()—3315b2(n)—|— 1o75 b3(n)
bs

SRR TR Tt S T
iy ) ot g0 ()~ g, biz()
57 bis(n) — bra(n )+7b1 (n) 3515 016(n)

( —
340789b ('I’L) 4439089b (n)+ 200899b ( )_ 2265829b ( )

+3224%11%6b2 ( ) o43971b22(n)+ 12226291b ( )_ 5736511)24( )
— 3003 0) 4 ) b ) — 288 ) — )
2544 0 20 TR 32286822 "
+=57"bso(n )— LPbs1(n) + 160b32(n) — 2252 bs3(n) — $2bsa(n)
+17b35( n)+ bse( )s
N(17,5,25% n) = =X (n) + 2 (§) + 557 (5) + 52 (35)
T2 () + Bk (5) 4 o (3) 4 (5) — 1228, )
13952 31682 2953 45794 5312
o, 2 E g () S ar balm) f e o) 4 g ()
3 b7(n)+ b( )+mb (n) 51 blo(n)f 255 bll(n)
b ) 08 ) TR0, )" 228 ) 8201
_117575617(n)+ 1022‘354;63b18(n)+ 37218 b (n) 15 58b20(n)+ lg;ngQI(n)
ET0h (n)+%b23(”)— zb a(n )—402915 (n) + L2 b26(n)
+52bor(n) — H2bog(n) — 2585 bag (1 )+67925 o(n) 4372173 (n)
—7525652533(71 +%b34(n)— 85b35( n) + 85b36( n),
N(I®,5%n) = A (n) + 42 (3) + 22k (n) + 2k (2)
175 744b + “oo 928b B 498016b 4 2250208 0,
| 1488 (n) 87553 (n) 12807 (n ?326464663 4(22)480
+1%52?32bo( n)+ 222162269(20) S b72(77elsg;2_0 663 bg(ggg—gs 3 bo()
bio — =% b + =222 hio(n) — bis(n
8456;%%2b (( )) 208 ( )£ %19008%63( )12(83632531? )13( )
1(%5’%)%21) 8( ) 109216b ( ) 6%?6641) ( ) 2129%)78412 ( )
20480b (n) 17592b ( )7 3b ( ) 22326§330b20( )
144 2880 o 26 080 " 750528 P68
Tbee(n) + 5 527( ) by 1(n) — Zge3 bas(n),

(24303 (2) + 12 (n) 4 2980, (2)

NE%§,5,25;71)20716%/\ R7 | 4504 315 608 283511
+172§0(1§1) 7K£:@1)7+ 1275 ?217(116)4; 3315 17227(07}1)Jr i27s 03()
—aan ba(n) + =525 bs(n) + Sz be(n) — =5=br(n)
wlt o () a8l () sl o) el
sl — s ) "8, 1) b
_753:;:1; bio(n) — 10262919691)17(71) L 16 62;9691)18(71) 1 oubasy
T )+ g b () = (g baa(n) o B ()
— 18 Taa(n) — B Phbas(n) + Sbao(n) — FPbar(n) — 520bas(n)

722177441)29(”)2» 12744b ( )+Mbdl( )+240b32(n) _ 89;3?14542b ( )
*gb34(n)+ﬁb35(n) b6 (n),

4};5? n) = 246(25)6 16)\ %12)3_58;1%3,{(71) _’_1%;162"€ () - :)Ei:b 1(n)
+55010b2(n) — b()+ o1 ba(n) + “5512bs(n) + 5557 be (1)

85
6720b (n) + 131 984b ( ) 6329?0179( )7 392929120b (TL) _ 978976b (TL)

10
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+7611}60 bi2(n) + 2;11?)%2 bi3(n) + 73068556 bia(n) — %?0515(70 - L;Sf() bis(n)
sty sy - Wy, ) 4 Sty ) 4 Tosid g )

+65221152 521(71) _ 692;)160 b22(n) _ 191}744 bos (Tl) _ 1911744 b24(n)

+822220by5(n) 4+ 1226 (n) + 220by7(n) — B20bs (n) 4 15320b33(n).

It is nice to obtain all representation numbers by means of Eisenstein series and eta quotients. Of
course, in general it is not possible, [17]. But one can obtain similar formulas by applying method
for all possible other cases.

All calculations have been done by MAGMA.
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O(a,b.c)
(116)
(152)
(215)
(251)
(134)
(170)
(233)
(314)
(332)
(413)
(512)
(611)
(350)
(431)
(530)
(710)
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APPENDIX

Table 2

54
Oq = Z aifi (2), fi basis elements in Corollaryl
=1

197 (42)

Remark 7 The coefficients of
El,uﬂ 1,92 P21 W21
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B B2 B3 By Bs Bs By Bsg
130976 607168 1408934 4604747 11422 244672 1936 371378
31875 82875 31875 82875 975 27625 1275 82 875
8016 36048 135 561 436352 10510 16 148 784 51602
127 3315 1275 3315 663 1105 5 331
130’508 21588 1005 897 6842057 602219 212302 848 38% 007
10625 1625 10625 5250 2762 27625 12 27625
15688 3176 139572 _ 3B%87 20088 225528 _ 81 5969
125 1105 425 130 1105 1105 17 65
87616 _ 153%28 564844 1946182 42419 39810 32 745828
6375 16575 6375 16575 3315 5525 255 16575
45%10 128 _°3d8s 6563 1408 512 “°3560 2320
255 51 p) 51 51 17 1 1
34 808 96056 30847 _°lo41907 170329 85448 _ 848 27583
2125 5525 2125 11050 5525 5525 5525
10832 _ 31%%6 250134 874118 188692 8896 1696 2U8E 812
1275 16575 1275 315 16575 323 5 16575
160 4853 39508 _ 8183 15194 833 P 20 186
1 2 2 1 p) 1 2
531 544 _ Psus 1878121 _18bazoor 880307 287 128 4384 3879
6375 16575 6375 33150 16575 5525 255 16575
_P4316 13952 31658 4983 45794 5313 & 70 858
255 255 255 51 55 ) 55
472802 _ 318%08 2838511 _1Bbso1o1 328817 1574 64 2304 328% 450
275 3315 1275 6630 331 110 1 3315
188506 31808 %24 689188 53880 11996 1bhoo 1585
255 663 255 663 663 221 51 693
141844 _“P6568 949 471 _ Hie7s1 _°60403 599848 _ a3%a 1075619
1275 3315 1275 6630 3315 1105 1 3315
_Ti874a 100928 448016 2250208 74 608 87552 1380 396464
255 66, 255 TR 63 221 3 663
3% 41%85s 24856 1058%0s 13532 80148 6720 131984
85 221 g5 221 221 221 17 221

13
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By Bio B B2 B3 Bia Bis Bis
91349 31906 2265 466 663761 1288 472 7611518 176 345164
2875 3315 287 16575 114375 114375 12 82875
8261 6036 153548 _ ed1l11 57 38% _ 61i988 42804 18156
3315 663 3315 063 16575 16575 17 3315
RE] 151563 383767 _1PP%131 1485326 6268510 =D 439504
2210 552 552 11050 138125 138 125 85 27625
3841 _556%97 592%75 3669 500014 500450 80 _ #R8%
142 251 221 142 532 5533 17 3103
%114 73474 1009796 200986 570333 2333988 994 194704
16575 3315 16575 3315 82875 82 875 =5 16575
4120 ) 9o 18330 438 3968 _f6bo 4993
51 51 1 51 2553 255 1
3195 _ib7 28880 89921 259526 1801 469 ! _ oBl75a
142 1105 1105 221 27 625 2762 7 2
67166 203764 2995076 177030 203624 1389376 864 _ 788%%
16575 3315 16575 663 16575 16575 85 16575
3497 4332 4498 6238 938 5410 gds 40853
255 p) 1 51 1 17 25
30721 40 459 444879 _ oBlsess  ddvsse _1%hse167 M4 1878180
1326 3315 331 6630 82 875 82,875 17 16575
2847 5%02 330838 443 _ 1rod 61874 1%ea s39432
255 51 255 51 255 255 17 255
365923 __8abes1 731181 _ 3801653 20398362 15085207 2640 _ 7533722
1326 66 66 1326 16575 16575 17 3315
207040 55080 %9052 1155080 50632 41608 _Thso0 1907256
66 66 63 315 3315 17 663
220783 _ain 2515 888153 _ bbss2 36T0417 960 _ 2588%62
1326 663 663 1326 16575 16575 17 3315
20480 _ 1164320 38250920 2763330 23988 845393 %200 2197008
3 6 3315 5 1 66
69°560 308830 _ 978%6 61988 24 352 30383 Cssbo 2%
221 221 221 13 1105 65 17 221
Bz Big Big Bao B2 Ba2 B3 Bas
39827 92077 155202 2421214 26576 121729 8826 49798
27625 82875 5525 82875 4875 16575 2125 2125
157 154537 3748 26364 1715 ) 318 1922
105 3315 221 3315 3315 39 85 85
473849 15463 437617 1950797 _ 139%68 251403 30°969 123699
2 2 2 2762 27 62 11 212 212
Py 387585 59 23520 218583 43839 LA R 7o
2210 2210 221 1105 1195 442 85 85
1088 55102 “$3444 562604 107552 8842 3036 11668
5325 16575 1105 16575 16575 663 125 125
1073 88 368 3451 1664 %120 444 044
17 7l 17 3l 7L 5 1
44099 37693 a7 136 447 12972 11273 _ 311 8049
11050 11050 1105 5525 5525 2210 425 125
27018 231804 _ 298%96 233804 %056 174266 14098 1668
1105 16575 5525 3315 16575 3315 125 17
139 31583 9618 1982 5008 _°3733 358 726
17 2 85 51 255 51
380739 1885 479 37093 169421 308056 193339 1659 16 089
11050 33150 1105 16 575 16 575 6630 125 425
155 163 483 37218 3% 19°408 _°Pg8s3 374 7326
17 255 85 51 255 51 5 17
1069269 16296769 614643 _ 8007580 703356 _ 2009411 89189 184441
2210 6630 551 3315 31 1326 5
43376 5888 447692 8737 9P 313 207040 _ 860 8388
221 663 221 663 553 663 17
%40 789 4438089 286 899 2965820 334136 543971 12269 575361
2210 6630__ 221 3315 3315 1326 CH 85
84632 _48%032 109216 75 66 130 734 20480 _9%s592 17502
251 663 201 63 66 3 17 17
93188 _ 110936 119440 18834 65152 65560 19744 19744
221 221 221 221 221 221 i7 7
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Bas Bas  Bar Bag Bag Bs3o B3 B3a
675713 2574 128 488 7688 1384 4102 0
16575 2125 42 125 212 425 2
90607 114 138 ) “HT12 264 1218y 0
663 85 1 17 25 17 51
1083267 6871 16 1584 3704 5704 3 16
11050 2125 125 425 425 125 5
138080 331 18 36 804 504 1 <0
142 =5 17 17 17 17 17
248962 554 128 112 128 768 1472 0
160300 430 & 85 125 5 25890
51 17 17 0 0 0 - 51 0
92977 1421 e 16 936 2504 33 16
251 125 85 5 35 T
_ 947098 ifd 384 658 2848 832 _{3s 0
3315 85 35 85 125 51
18891 90 384 %844 90 1332 S 0
51 17 17 7 17 1
164083 3lor 96 _ 16 4836 13%04 38 32
390 425 5 3 5 51
40991 i54 578 CBoa Bl 672 _ der2 0
51 17 7 17 25 17 51
_ 8238501 891 o6 8dde 12744 12744 4160 240
1326 85 17 17 17 17 51
981 440 96 2 0 _laoso
663 17 17 51
~ 133093 851 e 1696 2544 2544 160 160
2232550 i 2880 17 17 1 58080
963 17 7 0 0 0 G 0
834520 112 2240 0 0 0 _ 7840 0
221 17 7 17
Bas3 B3y Bss Bsg
501164 372 2852 1674
82875 2125 2125 2125
_ 153%6 13 52 51
31 85 85
P 338 5ie el
27 625 2125 125 17
35478 53 6 b
i 1
164994 735 o5 44
16575 125 125 425
204
E 0
131234 38 86 11
5525 125 85 17
_ 718696 5 _ 832 354
T 12 D) 42
58 3 S i
255 85 85 85
_ofedse2 38 it 17
16575 125 85 17
_ 75635 13 _ 8 54
p)
8898442 P22 6% &
EEIE 85 17 17
— 565 0 0 0
3298682 22 6 1
3315 85 17 17
_ 50528 0 O 0
18355
oot 0 0 0
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Table 3

A = Z?il ¢;igi (%) , g; basis elements in Theorem 1

Ay 104,15, A5 10,41 (22) , Ay 10,41 (52) , Ay 10,41 (102)

Ay 10,42 (Conjugate of Ay 10,41 by %+ 4) s Ay 10,4,2 (22) , Ay 10,4,2 (52) , Ay 10,4,2 (102)
) Ax.20,41 (52),

Ay 20,42 (2 (conjugate of Ay 20,4,1 by 2+ 76) Ay 2042 (52),7 =19

X,25,4,1 (22) AX 25,4,1 (42’)

Ay 2041 (2
(

X,25,4,1 (Z

Ay 2542 (2 (conJugate of Ay 2541 by 2+ 16) Ay 2542 (22), Ay 25,4,2 (42)
( x.25,4,3 (22) , Ay 25,43 (4Z)
(
(
(
(
(

)
), A
)
z),A
z) (conjugate of Ay 2543 by x4+ 1) Ay 25,44 (22) , Ay 25,44 (42)
), A
)
), A
)

X 25,4,3
Ay 25,44
z x,50,4,1 (22) ,

Ay 50,42 (2 (conjugate of Ay 50,4,1 by z2 4 64) Ay 50,42 (22),

Ay,50,4,1

2) s Ax,50,4,3 (22),

Ay 50,4,4 (2 (conjugate of Ay 50,4,3 by 22+ 49) Ay 50,4,4 (22),

Ax504,3

Ax100.4.1 (2) ; Ay.100,4,2 () (conjugate of Ay 100,4,1 by z® + 1),

(
x,lOO 4,3 (Z) x,100,4,4 (Z) N (conjugate of AX,100,4,3 by LEQ + 16)

Bl B2 B3 B4 B5
1 11 7 11 5 1, 1 1. 31 1
oo pra  wopt whEt ot £y
AX710,4,1 (22) 54 67’ G0 + 151 12 + gl 10 + §Z 350 + 1?
A (52) 25 | 50, Zrs, 365 _ 15, o7 _ 1, 5 15
o104 % %o 2184 s g, 4 & 4
AX7107451 (102) —351 — gl T2 =+ 207 5 + 6 1 6 + ?Z 1 + 3 (3
A 17 g oy, 51y 1 _ 1, 31T
X 10,4,2 96 24 120 120 96 ~ 24 24 10 240 10
(22) 1 _ 1, ANN'S ¥4 1 _ 5 1z 3 _ 195
X’10’4’2 %35 S50 895 . 15 38 %15 81 9 195
wioa2(82) e md o mt o @Al ata & !
X1042(1OZ) _ﬁ"r?l 112 ‘_2011 71_‘615 Fl_§l L Iy ‘3'11 .
X’20’4’1 (2) 2 e 57055, 30 2l e 8 BT, ROy, 20
Ax.20,4.1 (52) o6, 114 Tas' g5 304! T 110’ T 20 a8 504"
x2042( ) _912”_$ _270““_% 23 ZT—% 380" T 24 “ 1520 240
(52) 28 ;. 12 125 176, 4 201 590 ;. | 247 237 | 29
Ax.20,4,2 a7 96 228 13 304 96 140" " 120 301 8
X,2541(Z) @7ﬁ2 *@‘F@Z @+EZ 8 %Z T‘F@l
(22) 31 __ 19, r_1; 5 _ 35, 13 _ 5, st 107
X 25,4,1 24 ~ 48 6 __6 6 8 30, 6 60 120
(42) —LI4 i —28_ 17y - —T} —4 48 —%8 _ I
x,25,4,1 133 16 115 153 53 1 1 3 11‘5 15 9 5
eaz(®) om b cwomt ool e L
X2542(2Z) —51 T g5t [ 6 1 as? 30 T 6¢ eo+1291
(4z) -1 —28 4 17 -2 444 —4+ 48 38 4 17y
Ax.25.4.2 3 6 15 5 3 3 15 15 5
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By B Bs By Bs
23 19 ; 1 1 5 1 1 1 71 31 -
Ax.25,4,3 (2) 168 168 05  35° 84— 560 14 30 840 — 280"
A (2z) 175 Ty _58 U, 25 5 a0 Ty 35 Ty
Ay 25,43 (42) “y Tl tos st o1 T30 e T O
Ax,25,4,4 (2) —16s T 168 ~—15 T35t  —sat 56t 11 T 300 “sa0 1 2s0°
A (2z) or_ iy _53  dr; o 257 5 A1y Tl 53
25,4 0% 1R, 1380 g 10 T i 1, 176°0 96,
Ax2sa4(42)  —op — 51t 105 ' 21 — 7t 21 — 15t 105, 35"
A (2) s — 151 i Sl —m o ml e — agt
x,50,4,1 288 12 36 80 288 144 B 20 60
Ay 50,41 (22) ! i —244L; 0 -5 A= Byl
X,50,4, 4, 1§ 60 90 36 18 90 9 20" 45"
Ay ,50,4,2 (2) —388 T 13t 360 @72 758 T Jad T + @Z —720 T 50"
A 5042(2Z) —57 + 5 -2 _ T — %6 T 7% _4*+*i _1*3_*2
X,50,4, 24 T 18 60 90 36 1T 18 90 T 9 20 T 45
A (Z) 19 11 A—Fﬁz _ 5 54 5 _ 1, _1 1
X,50,4,3 136 12 315 " 210 1003 553 , 126, 9 2p2 21
Moo (22) g + g5 Ti5 sl 31! 9 _est 3 o3l
Ax.50,4,4 (2) 126 T 13° —315 —210° 3 T 53l —T26. T 9t 353 T a7t
Aysoaa(22) B -1y -2 10 65 24284 = + 24
X,50,4, 2 763 1518 315 3 126 9 63 2L " 63"
Ay10041 (2)  —75 — 5! 99 T 36 T 737 g T 350 T 20¢
A 10042(Z) —L—I—f’i L_ 1y 2 — Ly L_ 2, S Ly
x,100,4, 72 T8 90, 10 36, 72 9 _ 15 360, 40
Ay100,4,3 (2) _ 5 _1_ 1, _25 _ 5., _5 _ 1, 23 7,
X,100,4,3 2§8 519 112 ’ 288 356 ’ 752 'el) ) 144 48"
Axi1004.4(2)  —55 —9 T 12t —2ss t36¢ —7t ot —iag T st
BG B7 Bg Bg BIO
31 1 1 1 1 1 1 1 1 1
Ay10,4,1 asg, 2(1)1’. 59 1271. 2 + %4.2 30 + 1851. 20 20°
Ax1041(22) =55+ 151 T 1! 12 T30 75T 15t 51
A (52) 45 _ 45, _15 _ 555 35 _ 95, LTS ¥ o _ 35,
. 52 458 502 18 %5, %, 3s. 32 7,
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