ON THE NUMBER OF REPRESENTATIONS BY CERTAIN OCTONARY
QUADRATIC FORMS WITH COEFFICIENTS 1, 2, 3, 4 AND 6

B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

ABSTRACT. In this paper, we find formulas for the number of representations of certain diagonal
octonary quadratic forms with coefficients 1,2, 3,4 and 6. We obtain these formulas by constructing
explicit bases of the space of modular forms of weight 4 on I'g(48) with character.

1. INTRODUCTION

Let N, Ny and Z denote the set of positive integers, non-negative integers and integers respectively.
For aq,...,as € N and n € Ny, we define

N(ai,...,as;n) = card {(z1,...,28) € Z®|n = a127 + - - - + aga3 } .
Note that N(aq,...,as;0) = 1. Without loss of generality we may assume that
a1 <ag <---<agand ged(aq,...,ag) = 1.
Formulae for N(aq,...,as;n) for the octonary quadratic forms

itj i+j+k it itk

Zx+22x+3 Z 2+ 6 Z 2 (1)
r=i+1 r=i+5+1 r=i+j+k+1

for all the partitions ¢ + j + k41 = 8, i,7,k,1 > 0 appeared in the literature. When all of them
(i,7, k,1) are even (there are 26 cases), it was obtained by several authors (see [1, 4, 6, 11, 13, 14, 20]).
When all of them are odd (there are 10 cases), it was obtained in [5]. Recently, in [3], the authors
considered the rest of the cases (mixed parity) and this completed all the cases for the coefficients
1,2,3 or 6. In [15] the author considers one octonary quadratic form with coefficients 2, 3,6 and
12. A few cases of the coefficients 1,2,3,6 are also considered in this paper. It is to be noted
that various methods were used to obtain these formulas such as elementary evaluations, using the
method of convolution sums of the divisor functions and the theory of modular forms. However, in
most of the cases modular forms techniques were used.

Formulae for N(ay,...,as;n) for the octonary quadratic forms
i+j i+j+k
Zx +2 Z x? + 4 Z 2 (2)
r=i+1 r=i+5+1

where i+ j+ k=8, (i, j,k) € {(7,0,1), (1,0,7), (6,0,2),(2,0,6), (5,2, 1), (1,2,5), (5,0,3), (3,0,5),
(4,2,2),(2,2,4),(2,4,2),(4,0,4),(3,4,1),(3,2,3),(1,6,1),(1,4,3)} were obtained in [1, 2]. There
are a total of 38 cases with coeflicients 1,2,4 and out of which 10 of them are obtainable from the
previous works. The remaining 12 cases are {(1,1,6), (1,3,4), (1,5,2),(2,1,5),(2,3,3),(2,5,1),
(3.1,4), (3,3,2), (4,1,3), (4,3,1),(5,1,2), (6, 1,1)}.
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In this paper, we first complete the 12 cases remaining for the coefficients 1,2, 4 and then extend
the above works to find formulae for the diagonal octonary quadratic forms with coefficients 1, 2, 3,4
and 6 by using the theory of modular forms. More precisely, we consider the following octonary
quadratic forms (with coefficients 1,2, 3,4, 6):

i+j i+j+k it+j+k+ itj+k+i+m
Z:c +22x+3 Z x? +4 Z 2246 Z x2, (3)
r=i+1 r=i+j+1 r=i+j+k+1 r=i+j+k+14+1
where i+ j+k+Il+m = 8 and find their number of representations N (a1, ...,as;n). The correspond-

ing theta series will be a modular form of weight 4 on I'1(48). The case | = 0 is the case with coef-
ficients 1,2, 3,6, which was done earlier (as mentioned above) and so we take | # 0. When m = 0,
there are 84 cases (with k, ! # 0) which is given in Table 1. (Here we have not included the cases k =
0, which corresponds to the coefficients 1, 2, 4 and [ = 0, which corresponds to the coefficients 1, 2, 3.)
When m # 0, there are 210 cases which is given in Table 2. Out of these 210 cases, the following

7 cases ((0,0,0,1,7),(0,0,0,2,6),(0,0,0,3,5), (0,0,0,4,4),(0,0,0,5,3),(0,0,0,6,2),(0,0,0,7,1))
can be obtained from the earlier results with coefficients 2,3 only. So, here we consider only the re-
maining 203 cases. In both the tables, we indicate the corresponding modular forms spaces. We also
remark that the 21 cases {(0, 4,0, 2, 2), (0,2,0,4, 2),(0,2,0,2,4),(0,5,0,1,2),(0,1,0,3,4),(0,3,0,3,2),
(07 17 07 57 2)7 (07 37 07 17 4)7 (07 17 07 17 6)7 (07 37 07 27 3)7 (07 17 07 47 3)7 (07 37 07 47 1)7 (07 57 07 27 1)7 (07 17 07 27 5)7
(07 17 07 67 1)7 (07 47 07 17 3)7 (07 27 07 37 3)7 (07 67 07 17 1)7 (07 27 07 17 5)7 (07 47 07 37 1)7 (07 27 07 57 1)} can alSO be
obtained from the results arising from the coefficients 1,2, 3. However, these cases are also kept in
the respective tables. Since we consider different bases for the modular forms spaces, our formulas
in these cases are also different from the previous formulas obtained by Alaca and Kesicioglu [3, 4].

2. STATEMENT OF THE RESULTS

Let us first consider the 12 remaining cases of the quadratic forms given by (2) withi+j+k =8
as mentioned in the introduction. We denote the number of representations of an integer n by these
quadratic forms as N(1¢,27, 4k n). Then, the following theorem gives the representation numbers
N (17,27, 4% n) for the 12 cases (i, j, k) € {(1,1,6),(1,3,4),(1,5,2),(2,1,5),(2,3,3),(2,5,1), (3,1,4),
(3,3,2),(4,1,3),(4,3,1),(5,1,2),(6,1,1)}.

Theorem 2.1. Let n € N. Then

, 2 ) 6 14
(i) N(11,2",4%n) = ﬁa3;X8,1(n) + ﬁas;lm(n/?) 1704851 1(n) + 17 U8xsi2 2(n)
48 28
3 4 2 1 17
(i) N(1',2°%,4%n) = ﬁ03;xs,1(n) + ﬁ03;1,x8(”/2) 17 %8xei1(n 1(n) + 17 %4 8xe2(n 2(n)
48
+ 11@4 8,x8;1 ( /2) a’4 8,x8;2 (n/z)
(i) N(11,2°, 4% n) = > 1(n)—|——03.1 (0)2) + —ass a1 (n) + ass g (n)
) ’ ) 11 X85 11 s, X8 11 ,8,x8;51 11 X852
48 16
+ ﬁa4,8,x8;1(n/ 2) + ﬁa‘l,&xs;?(n/ 2),
, 4 2 12 28
(iv) N(1%,2',4% n) = ﬁffs;XS,l(n) + 731 (n/2) + T M8xsil 1(n) + ﬁa4,8,><8;2(n)

92 28

+ 708X 1(n/2) — 11a4,8,><s;2(n/2),
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34

8 2 2
(v) N(1%,2% 4% n) = *U3;xs,1(n)+*03;1»@(”/2) 17 %8st (n 1(n) + 17 %4 8xe:2(n 2(n)

11 11
F Dansana(n/2) + 13 0asra(n/2),
(vi) N(2,2%, 45 m) = 100501(0) + o 0m130(1/2) + 2aasx (1) + 1115 502(n)
¥ aasne (1/2) + 1oass a(n/2),
(vil) N1, 28, 4% 1) = s (n) + 505106 (1/2) + Toaasra(n) + 1oa5.2(0)
+ %‘M&XS;I(”/Q) 1(15@4 gxsi2(1/2),
(vili) N(1%,2%, 4% 1) = 0030, 1(0) + = 05130(1/2) + 045301 (n) + o015 3c2(n)
2 0w (1/2) 4 sy (n/2)
(1) N(1%,21, 4% n) = 200 (1) + 203100 (1/2) + Trasst () + 1048x02(0)
20 e (1/2) + s a(n2),
(x) N(11,2°,4%n) = %03»@,1(”) + %US;I,XS (n/2) + %azx,&xs; (n) + ﬁm 8.xs:2(72)
22 0 (0/2) + o (nf2),
() N(1%, 24, 4% 1) = o 1(n) + 051 (1/2) — 1105301 (n) + 13045 2()
+ %a&&ml(n/?) + %04,8%8;2(”/2),

64 2 28 96

(xii) N (16,2, 4% n) = ﬁ03;xg,1(n) + HUS;l,xg(”/m 17 %48 xsil 1(n) + 17 #48.xs32 2(n)
224 192
s (1/2) + s (n/2).

The terms appearing on the right-hand side of the above formulas are defined in §4.1.

Next we shall state the formulae for the quadratic forms with coefficients 1, 2, 3,4 given in Table
1. We state them as four statements in the theorem, each statement corresponds to the four
modular forms spaces that appear in the table.

Theorem 2.2. Let n € N and i, j, k,l be non-negative integers such that i+ j+ k+1=8.
(i) For each entry (i,j,k,1) in Table 1 corresponding to the space M4(I'o(48)), we have

30
N(1%,29,3% 4l:n) = ZaaAa(n), (4)

a=1

where Ay (n) are the Fourier coefficients of the basis elements fo defined in §4.2 and the values of
the constants ao are given in Table 3.
(ii) For each entry (i,j,k,l) in Table 1 corresponding to the space My(I'o(48), x3), we have

28
N(1%,27,3% 4';n) =) " baBa(n), (5)
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where By (n) are the Fourier coefficients of the basis elements g, defined in §4.3 and the values of
the constants b, are given in Table 4.
(iii) For each entry (i,7,k,l) in Table 1 corresponding to the space My(I'o(48), x12), we have

30
N(1%,27,3%45n) = ) " caCal(n), (6)
a=1

where Cy(n) are the Fourier coefficients of the basis elements h,, defined in §4.4 and the values of
the constants cq are given in Table 5.
(iv) For each entry (i,j,k,1) in Table 1 corresponding to the space My4(T'0(48), x24), we have

28
N(1%,27,3% 45 n) = " daDa(n), (7)
a=1

where Dy(n) are the Fourier coefficients of the basis elements Fy, defined in §4.5 and the values of
the constants d,, are given in Table 6.

In the following theorem we list the formulas for the octonary quadratic forms with coefficients
1,2,3,4,6 corresponding to Table 2. The proof is similar to the proof of Theorem 2.2 and so we
omit the details.

Theorem 2.3. Letn € N and 1, j, k,l, m be non-negative integers such thati+j+k+1+m =38.
(i) For each entry (i,j,k,l,m) in Table 2 corresponding to the space My(T¢(48)), we have

30
N1, 27,35 41,6 n) = > al,Aa(n), (8)
a=1

where Ay (n) are the Fourier coefficients of the basis elements fo defined in §4.2 and the values of
the constants a, are given in Table 7.
(ii) For each entry (i,j,k,l,m) in Table 2 corresponding to the space My(T'9(48), xs), we have

28
N(1', 27,35 41 6™ n) = > b, Ba(n), 9)
a=1

where By (n) are the Fourier coefficients of the basis elements g, defined in §4.3 and the values of
the constants bl, are given in Table 8.
(iii) For each entry (i,7,k,l,m) in Table 2 corresponding to the space My(T'4(48), x12), we have

30
N(1%, 27, 3%, 48 6™;n) = > " ,Ca(n), (10)
a=1

where Cy(n) are the Fourier coefficients of the basis elements hy defined in §4.4 and the values of
the constants ¢, are given in Table 9.
(iv) For each entry (i,j,k,l,m) in Table 2 corresponding to the space My(I'¢(48), x24), we have

28
N(1%,27,3%, 4" 6™;n) = > " d},Da(n), (11)
a=1

where Dy (n) are the Fourier coefficients of the basis elements F, defined in §4.5 and the values of
the constants d, are given in Table 10.
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3. PRELIMINARIES

As we use the theory of modular forms, we shall first present some preliminary facts on modular
forms. For k € 3Z, let My(To(N),x) denote the space of modular forms of weight k for the
congruence subgroup I'g(/V) with character x and Si(I'g(IV), x) be the subspace of cusp forms of
weight k for I'g(N) with character x. We assume 4|N when k is not an integer and in that case,
the character x which is a Dirichlet character modulo N, is an even character. When y is the
trivial (principal) character modulo N, we shall denote the spaces by My(I'o(N)) and Si(I'o(IV))
respectively. Further, when k > 4 is an integer and N = 1, we shall denote these vector spaces by
M}, and S}, respectively.

For an integer k > 4, let E}, denote the normalized Eisenstein series of weight k& in M}, given by

Ey(z *1—f20k1 "

n>1

2imz

where ¢ = €™ z € H, the complex upper half-plane, o,(n) is the sum of the rth powers of the

positive divisors of n, and By, is the k-th Bernoulli number defined by S Z ™.
e —

The classical theta function which is fundamental to the theory of modular forms of half integral
weight is defined by
2
=> 7", (12)

neL

and is a modular form in the space M;/3(I'9(4)). Another function which is mainly used in our
work is the Dedekind eta function 7(z) and it is given by

2) =g [ -q"). (13)

n>1

An eta-quotient is a finite product of integer powers of 7(z) and we denote it as follows:

[[n(diz) = dyrdgz - -, (14)
=1

where d;’s are positive integers and r;’s are non-zero integers.

In the following we shall present some facts about modular forms of integral and half-integral
weights, which we shall be using in our proof.
Fact 1.
We give a fact about certain duplication of modular forms, which follow from the two results:
Chapter 3, Propostion 17 of [12] and Proposition 1.3 of [23]. If f is a modular form in My (To(N), x),
then for a positive integer d, the function f(dz) is a modular form in My(Io(dN), x), if k is an
integer and it belongs to the space My (T'o(dN), xxa), if k is a half-integer. Here, we have used the
notation y,, := (m), the Kronecker symbol, where m is a non-zero integer, which is a character
modulo |m).
Fact II.
For positive integers r, r1, ro, di, d2, we have

MT/Q(F0(4d1), Xd1> if ris Odd,
@T(d1z) S MT/Q(F0(4CZ1), X_4) ifr=2 (mod 4), (15)
M, /5(To(4dy)) if r=0 (mod 4).
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MTI;TQ (F0(4[d1, dg]), X(*dldg)) if riroisodd ,r1 +1ro =2 (mod 4),
MT‘l-gT‘Q (F0(4[d1, dg]), X(dldz)) if ryrg is odd , 71 +1r2=0 (HlOd 4).

(16)
In order to get the above fact we use the following properties. By Fact I, if f € My (To(N), x),
then f(dz) belongs to My (T'o(dN), ), where ¥/ = x if k is an integer and x' = xxq, if k is a
half-integer. Next, if f; € My, (I'0(4N;), xi), ¢ = 1,2 are two modular forms of weight k; (where
k1 and ko are integers or half-integers). Then, it follows that the product fifs is a modular
form in My, 1, (To(4[N1, Na]), 1), where ¢ is a character modulo 4[Ny, Na]. If both the weights
k1 and ko are integers, then the resulting form is of weight k; + k2 (which is an integer) and so
P(—1) = (=1)"1FF2 =y (=1)x2(—1), implying ¢ = x1x2. If k1 + ko is half-integer (say) with ki
integer and ko half-integer, then y;(—1) = (—1)¥* and 3 is an even character modulo 4N5. Since
the resulting form is of half-integral weight we must have ¢ an even character. Therefore, 1) = x1x2
if k1 is even and ¥ = x1x2x—4 if k1 is odd. If both k1 and k9 are half-integer, then the resulting
form is of integer weight k1 4 k3. Since x1x2 is an even character, if k1 4 k3 is an odd integer, then
the character of the space should be x1x2x—4 instead of x1x2. Using these facts, we get the special
cases as mentioned in (15) and (16). For details we refer to [12, Chap. 4, Proposition 3] and [23,
Proposition 1.3].
Fact III.
It is a fact that the vector space My(T'1(N)) is decomposed into modular forms space with character
as follows. For this fact we refer to [12, Proposition 28, p. 137].

where the direct sum varies over all Dirichlet characters modulo N if the weight k is a positive
integer and varies over all even Dirichlet characters modulo N, 4|N, if the weight & is half-integer.
Further, if k is an integer, one has My(T'o(N),x) = {0}, if X( 1) # (=1)k. We also have the
following decomposition of the space into subspaces of Eisenstein series and cusp forms:

where & (To(N), x) is the space generated by the Eisenstein series of weight k& on I'o(N) with
character x.

Fact IV.

For this fact we refer to the works of Atkin-Lehner and Li [7, 17]. By the Atkin-Lehner theory of
newforms, the space Si(I'o(N), x) can be decomposed into the space of newforms and oldforms:

Sk(To(NV), x) = ¢ (To(N), x) & Sg(To(N), ), (19)

where the above is an orthogonal direct sum (with respect to the Petersson scalar product) and

SPUTON) ) = @D S (To(r), )| B(d). (20)
G

In the above, SP¢%(I'o(NN), x) is the space of newforms and S¢'4(I'o(IV), x) is the space of oldforms
and the operator B(d) is given by f(z) — f(dz).

Fact V:

Suppose that x and ¢ are primitive Dirichlet characters with conductors M and N, respectively.
For a positive integer k, let

i (dlz) - O™ (dgz) S

Ejpy (2 —CO+Z Zd) x(n/d)d*=1 | ¢", (21)

n>1 d|n
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where

{0 it M > 1,
Cco —

Bry _
- if M =1,

and By, 4 denotes generalized Bernoulli number with respect to the character +). Then, the Eisen-
stein series Ej . (2) belongs to the space My(To(MN), x/v), provided x(—1)3(—1) = (—1)* and
MN # 1. When x =9 =1 (i.e., when M = N = 1) and k > 4, we have Ej, 4(2) = —%Ek(zz),
where E} is the normalized Eisenstein series of weight k as defined before. For more details we
refer to [19, Chapter 7] and [24, Section 5.3].

We give a notation to the inner sum in (21):

Tk (n) = > (d) - x(n/d)d* . (22)

dn

For more details on the theory of modular forms of integral and half-integral weights, we refer
o[7,12, 17, 19, 23].

4. PROOFS

In this section, we shall give a proof of our results. As mentioned in the introduction, we shall
be using the theory of modular forms. Using Fact II, it is easy to see that the theta series as-
sociated to the quadratic forms with coefficients 1,2,4 belong to the space My(T'¢(16),x), where
x is a Dirichlet character modulo 16 and the theta series associated to the quadratic forms with
coefficients 1,2, 3,4, 6 belong to the space My(T'9(48),), where 1 is a Dirichlet character modulo
48. Therefore, in order to get the required formulae for N(aq,...,ag;n), we need a basis for these
spaces. We shall give explict bases for the following spaces of modular forms of weight 4:

M4(To(16), xs), Ma(L'0(48)), M4(L'o(48), xs), Ma(T'0(48), x12), M4 (L'0(48), x24)-

(We have used the L-functions and modular forms database [16] to get some of the cusp forms of
weight 4.)

4.1. A basis for M4(I'y(16), xs) and proof of Theorem 2.1. The vector space M4(I'o(16), xs)
has dimension 8 and the cusp forms space S4(I'g(16), xs) has dimension 4. Moreover, we have

S (To(16), xs) = {0} and SP¥(I'0(8), xs) is 2-dimensional. Let 1 denote the trivial character
with conductor 1. Then by Fact V, the Eisenstein series Fy14(2) and Ey4 4 1(%) span the space
E4(T'0(8), xs). They are given by

11
Ey1ys(2) = o + 031,xs(M)q",  Eaysa( Z O3;xs,1 . (23)
n>1 n>1

The space Sy (I'g(8), xs) is spanned by the following two eta-quotients (from now onwards we
will be using the notation given in (14)):

Frsxs (2) = 17221147382 =) a8, (0)q", fasea(2) = 1727941872 =3 “ay 5, 40(n)q

n>1 n>1
(24)
In the following proposition, we shall give a basis of M4(T'o(16), xs).

Proposition 4.1. A basis of My(To(16), xs) is given by
{E4,17X8 (tz), E47X871(tz)’ f4,87Xs;1(tZ)7 f4,87X8;2 (tZ) ’t | 2} . (25)
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We are now ready to prove Theorem 2.1.

In these cases, the quadratic forms have coefficients 1,2,4. Therefore, by Fact II, all of them
belong to the space of modular forms of weight 4 on I'g(16). Since the power of theta function
corresponding to the coefficient 2 is odd in all these cases, the modular forms spaces will have
charcter ys. Therefore, expressing each of the theta series corresponding to these 12 quadratic
forms as a linear combination of the basis elements given in Proposition 4.1. Now, by comparing
the nth Fourier coefficients, we obtain the formulas listed in Theorem 2.1.

4.2. A basis for M4(I'y(48)) and proof of Theorem 2.2(i). The vector space M4(I'0(48)) has
dimension 30 and we have dimc £4(I'9(48)) = 12 and dim¢ S4(I'g(48)) = 18. For d = 6, 8,12, 16 and
24, Sy (Io(d)) is one-dimensional and dimc S7¢"(I'p(48)) = 3. Let us define some eta-quotients
and use them to give an explicit basis for S4(I'g(48)). Let

fro(z) =12223%6% 1= “ass(n)q”, fas(z) = 24" = ass(n)q”, (26)
n>1 n>1
fria(z) = 171228343621271 — 1322314716212 := ) "a412(n)q", (27)
n>1
fa16(z) = 274416874 ZCM 16(n)q", froa(z) = 1712137447361 1273 . Za424 28)
n>1 n>1

Let x_4 be the primitive odd character modulo 4. Then the following new Kisenstein series
belongs to £4(T'0(16)):

B ano8) = X s an sl = 3 (5 ) antole” (29)
n>1 n>1

We use the following notation in the sequel. For a Dirichlet character xy and a function f with
Fourier expansion f(z) =), <, a(n)q", we define the twisted function f ® x(z) as follows.

Fex(z) =) xn (30)
n>1
A basis for the space My(T'y(48)) is given in the following proposition.
Proposition 4.2. A basis for the Eisenstein series space £4(I'9(48)) is given by
{Esr_sn—a(2), Bax_sx_a(32), E4(tz), |48} (31)
and a basis for the space of cusp forms Sy(I'o(48)) is given by
{f16(t12),t1(8; fas(t2z), 12|65 fa12(t32), tsl4; fa16(taz), tal3;
fa20 @ xa(t52), 85025 fa6 ® x-a(2), fan2 @ x—4(2), fa,24 ® X-a(2), }
Together they form a basis for Ma(T'o(48)).

(32)

For the sake of simplicity in the formulae, we list these basis elements as {f,(2)]1 < a <
30}, where fi(2) = Eu(z), fa(z) = Ea(22), f3(2) = Eu(32), fa(z) = Eu(4z), f5(2) = Eu(62),
fo(2) = Eu(82), fr(2) = Ea(122), fs(2) = E4(162), fo(z) = E4(242), fio(2) = E4(48z), fu1(z) =
Bix ax a(2)s f12(2) = EBay 4y 4(32), fis(z) = fae(2), fia(2) = fa6(22), fi5(2) = fae(42),
fie(2) = f16(82), fir(z) = fas(2), fis(z) = fa8(22), fio(2) = f15(32), fao(2) = fas(62),
f21( ) = far2(2), fo2(2) = f212(22), fas(2) = fu12(42), faa(2) = fare(2), fos(2) = fa16(32),

f26(2) = fa24 ® x4(2), for(2) = fa24 ® x4(22), fos(2) = fa6 @ x—-4(2), f20(2) = fa12 ® x—4(2),
f30(2) = fa,24 @ x—4(2).

We also express the Fourier coefficients of the function fo(2) as 3, 5 Aa(n)g", 1 < o < 30.
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We are now ready to prove the theorem. Noting that all the 10 cases corresponding to the trivial
character space (in Table 1) have the property that the powers of the theta functions corresponding
to the coefficients 2 and 3 are even. Therefore, the resulting functions belong to the space of modular
forms of weight 4 on I'(48) with trivial character (we use Fact II to prove this). So, we can express
these theta functions as a linear combination of the basis given in Proposition 4.2 as follows.

0'(2)07(22)0%(32)0 (42) Zaa falz (33)

where a,’s some constants. Comparing the n-th Fourier coefficients on both the sides, we get

30
N(1%,27, 3% 4l:n) = Z aaAa(n).
a=1

Explicit values for the constantsaq,1 < a < 30 corresponding to the 10 cases are given in Table 3.

4.3. A basis for My(T'((48), xs) and proof of Theorem 2.2(ii). The space My(T'y(48), xs) is 28
dimensional and the cusp forms space has dimension 20. For the space of Eisenstein series we use
the basis elements of £,(T'y(8), xs) given in (23). For the space of cusp forms, there are no newforms
and the oldforms classes are Sy (I'o(8), xs) and Sp*(T'o(24), xs). A basis for S (I'0(8), xs) is
given in (24). The following six eta-quotients span the space S”ew(Fo(24) Xg)

fazaxsn () = 1721370476198%127% 1= > " 4y 94 1 ()",

n>1
froaxs:2(2) = 112937147687 1241 1= " a4 94 y50(n) ",
n>1
froaxss(z) = 1712"316%8"12'247 1 1= "4 94 1 3(n)q",
294261827191 . = (34)
Ja24,xs54(2) = 17°274°6°8712 ZCM 24,xs:4 ,
n>1
fraaxss(2) = 2137246112724 := ) " a4 04 y55(n) ",
n>1
Fraaxss(2) = 170216872128 i= Y " a4 24 y6(n)g
n>1
A basis for the space My(T'9(48), xs) is given in the following proposition.
Proposition 4.3. A basis for the space My(I'o(48), xs) is given by
{E11,xs(t2); Eaxs1(62),[6; fagxsa(£12), fagxsi2(t12), 01165 fa24 5501 (22), (35)

fa24xs:2(t22), fa24,xs:3(t22), 424, x8:4(t22), fa,24 xs;5(t22), fa24,vs:6(t22), 2|2},

where Ey1.4(2) and Eyy1(2) are defined in (23), fagysi(2), ¢ = 1,2 are defined in (24) and
f1,24,x5:5(2), 1 < j <6 are defined by (34)

For the sake of simplifying the notation, we shall list the basis in Proposition 4.3 as
{90(2)[1 < a <28}, where g1(2) = Eu1,x5(2), 92(2) = Eu1,x5(22), g3(2) = Eu1,x4(32), g4(2) =
Eu1,,5(62), 95(2) = Eupys1(2), 96(2) = Euys,1(22), 97(2) = Eay,1(32), gs(z) = E4,x8, (62),
go(z) = f4,8,X8;1(Z)7 gio(z) = f4,87X8§1(22>7 q11(z) = f4,8,x8; (32), g12(2) = Ja8xs51 (62), g13(2) =
fasxs:2(2), 914(2) = fagxs:2(22), 915(2) = fa5xs:2(32)s 916(2) = fa8xs:2(62), G17(2) = fa,24,x5:1(2),
918(2) = f124,x5:1(22), 919(2) = [1.24x5:2(2), 920(2) = fa,24,x5:2(22), 921(2) = fa,24,x5:3(2), g22(2) =
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fr2ax63(22), g23(2) = fapansia(2), 924(2) = fi20564(22), g25(2) = fapanes(2),
926(2) = f1,24,x55(22), 927(2) = f1,24,x5:6(2), 928(2) = f1,24,x5:6(22).
As before, we also write the Fourier expansions of these basis elements as g, (z ZB
n>1
1 <a<28.

In this case, all the 10 quadruples corresponding to the xs character space (in Table 1) have
the property that the powers of the theta functions corresponding to the coefficients 2 are odd and
corresponding to 3 are even. Therefore, the resulting products of theta functions are modular forms
of weight 4 on I'y(48) with character xg (we use Fact II to prove this). So, we can express these
products of theta functions as a linear combination of the basis given in Proposition 4.3 as follows.

0'(2)07 (22)0F(32)0 (42) Z baga(z (36)
Comparing the n-th Fourier coefficients on both the 81des, we get
28
N(1%,27,3%, 45 n) =) " baBa(n

Explicit values for the constants b,, 1 < o < 28 corresponding to these 10 cases are given in Table

4.

4.4. A basis for M4(I'¢(48), x12) and proof of Theorem 2.2(iii). The dimension of the space
in this case is 30, with dimc &4(T'0(48), x12) = 12 and dimc Ss(IT'p(48), x12) = 18. Regarding the
old class, the space S;”(I'g(12), x12) has dimension 4 and is spanned by the following four eta-
quotients:

Frtzxii(2) = 2713%4%6°1272 fii04,0(2) = 343672123,

37
Frazpes(z) = 223%7167 1127, f4712,><12;4(2)=144*16*2127' 87

We write the Fourier expansions of these forms as fy, 12’X12J Za4 lgmw "1<j<4. In
n>1

order to get the span of the newforms space of level 48, we need the following three eta-quotients

of level 48 and character y1o.

17427456738 7212%247% .= ) " anas o1 (n)q", 2773%4%6787312%2472 = " ay a8 y102(n) ",
n>1 n>1
1722232478112%24" 1= "t a8.y10:3(n)q
n>1

(38)

Using the above three eta-quotients, we obtain the span of the space Sy (I'0(48), x12) given by
the following six forms.

frasxnn ()= D aaasyna(M)@” frasyn2(2) = Y Gaas i (n)g"

n>1 n>1

n=1(mod4) n=3(mod4)

frasans(2) = D aaasyn2(M)" frasyna(2) = Y asasxine(n)d” 39
n>1 n>1 ( )
n=1(mod4) n=3(mod4)

frasxns(2) = D aaasyns()g", frasxes(2) = Y Gaasyns(n)q”
n>1 n>1
n=1(mod4) n=3(mod4)

A basis for the space (M4(I'0(48)), x12) is given in the following proposition.
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Proposition 4.4. A basis for the space My(T'¢(48), x12) is given by
{E4,1,X12 (tZ), E4,X12,1(tz)7 E4,X_4,X_3 (tZ), E4,X_3,X_4 (tZ), t|4a f4,12,x12;j (tlZ), tl |4a 1 S ] é 45

(40)
f4,48,X12;1(Z)’ f4,48,X12;2(Z)3 f47487X12;3(Z)7 f4,48,X12;4(Z)7 f4,48,X12;5(z)a f4,48,X12;6(Z)} )
where the Fisenstein series in the basis are defined by (21).
Let us denote the 30 basis elements in the above proposition as follows.
{ha(z)|1 Sa< 30}7 where hi(z) = E471,X12(z)7 ha(2) = E4,X1271(Z)> hs(2) = E4,X—4,X—3(z) ha(z) =
Eix_sx-4 (2), hs(z) = Ey1.x:0 (22), he(2) = E47X1271(2Z)? h7(2) = Eyx_ax-s (22), hs(z) =
E47X—3:X74 (2Z)a h9(z) = E4,17X12 (42)7 th('z) = E4,X12,1(4Z)> hll('z) = E4,X74,X73 (4'2) ( )

Biy_sx_a(42), hag(2) = fan2pe(2), 1 <5 < 4, hier(2) = faa2xe;(22), 1 < j < 4,
h20+j(z) = f4,12,x12;j(4z)7 1 é ] g 4a h24+j(z) = f4,48,X12;j(z)7 1 S ] S 6.

To prove Theorem 2.2(iii), we consider the case of 10 quadruples corresponding to the xi2
character space (in Table 1). Now the roles of coefficients have interchanged and they have the
property that the powers of the theta functions corresponding to the coefficients 2 are even and
corresponding to 3 are odd. Therefore, the resulting products of theta functions are modular forms
of weight 4 on I'g(48) with character x12 (once again we use Fact II to get this). So, we can express
these products of theta functions as a linear combination of the basis given in Proposition 4.4 as

follows.
30

0'(2)07(22)0%(32)0' (42) = Y _ cahal(2), (41)
a=1
where ¢, ’s are some constants. By comparing the n-th Fourier coefficients on both the sides, we
get

30
N(1%,27,3%, 45 n) =Y " caCaln

where ho(2) = >,51Ca(n)q", 1 < o < 30. Explicit values for the constants c,, 1 < a < 30

corresponding to these 10 cases are given in Table 5.

4.5. A basis for My(I'0(48),x24) and proof of Theorem 2.2(iv). To get the span of the

Eisenstein series space £4(I'0(48), x24), we use the Eisenstein series Ey  (2) defined in (21), where

X,¥ € {1,x—8,Xx—12, x24}. Note that Sy (T'¢(48),x24) = {0}. The space Sy (T'o(24), x24) is

spanned by the following ten eta-quotients (notation as in (14)):

frzaxant(2) = 372678°12°247°, funuou2(2) = 324T6798712%, fanuaua(2) = 3°47768°12%,

Froixana(z) = 3267987127241, fupa,05(2) = 374767787 112%247,

Froaxon6(2) = 324161872127224% fi04 yo,i7(2) = 3%4'6'87%127224%,

(2) = 1'3716'87212'24%, fy 94 yn00(2) = 273°4767%8%, f14 y,010(2) = 3°4%6°127124°,

(42)

f424x248 z

We write the Fourier expansions as f1,24,yo.:5(2) = D51 @4,24,x24:i(1)q"". We now give a basis for
the space My (I'9(48), x24) in the following proposition.

Proposition 4.5. The following functions span the space Ma(T'o(48), x24).
{E4’17X24 (t2), Baxoa,1(62), Eay_g x5 (t2), By s x_s,(t2), 125
J124x0035(2), 1 < J < 105 fa24,50435(22),1 < j < 10}
We list these basis elements as {F,(z)|1 < a < 28}, where Fi(2) = Ei1,y.4(2), Fa(z) =

E4717X24 (2'2)’ F3(Z) = E4,x_s,x_3 (Z)’ F4(Z) = E47X—87X—3 (2'2)7 F5(Z) = E47X24,1(Z)’ FG(Z) = E47X24,1(22)7
F7(2) = Eux gx4,(2), Fs(2) = Bay_gx6,(22), Fo(2) = fa2ax001(2), Fro(2) = fa24x041(22),

(43)
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Fll(z) = f4,24,X24;2(Z)’ Fl?(z) f4,24,xz4,2(2z)7 F13(Z) = f4,24,X24,3(Z)’ F14(Z) = f4,24,X24;3(2Z)7
F15(Z) = f4,24,X24;4(Z)’ Flﬁ(z) = f4,24,X24,4(2Z)7 F17(Z) = f4,24,X24,5(Z)’ F18(Z) = f4,24,X24§5(22)7
F19(Z) = f4,247X24;6(Z)’ FQO(Z) = f4,24,X24,6(2Z)7 Fn (Z) = f4724,X24,7(Z)’ FQ?(Z) = f4,24,X24§7(2Z)7
F23(Z) = f4,247X24;8(Z)7 F24(Z) = f4,24,x24,8 22)7 F25(Z) = f4,247X24,9(Z)’ FQG(Z) = f4,24,X24§9(2Z)7
Fy7(2) = fa24,x24510(2), F2s(2) = f14,24,x04;10(22).

We express the Fourier coefficients of the function Fi,(z) as >, <, Da(n)g", 1 < o < 28. In this
case all the 10 quadruples have the property that the powers of the theta functions corresponding
to the coefficients 2 and 3 are both odd. Therefore, the resulting functions belong to the space of
modular forms of weight 4 on I'g(48) with character x24. As before, we use Fact II to arrive at this
result. So, one can express these theta functions as a linear combination of the basis elements:

0'(2)07 (22)0F(32)0 (42) Zd Fo( (44)
where d,’s are some constants. Comparing the n-th Fourier coefficients on both the sides, we get
o 28
N(1%,27,3% 4% n) = " daDa(n)

The values for the constants d,, 1 < a < 28 corresponding to the 10 cases are given in Table 6.

Remark 4.1. As we see in the proofs of Theorems 2.1 and 2.2, the main part of the proof is the
construction of a basis of modular forms of weight 4 on I'y(48) with some character. In the case of
Theorem 2.3 we need to consider the quadratic forms given by Table 2. Since all these quadratic
forms correspond to modular forms of weight 4 on I'y(48) with character (as specified in the table),
we can follow the proof of Theorem 2.2 and complete the proof. The corresponding coeflicients are
given in Tables 7 to 10. So, we omit the details here.

Remark 4.2. To prove our theorems, we determined explicit bases for the spaces of modular
forms M4(I'0(48), x), where x is either trivial character modulo 48 or x = xm, m = 8,12 or 24.
For our construction of bases we used the newforms theory which involves old classes of levels
6,8,12,16 and 24. Therefore, from our construction it is easy to get bases for the modular form
spaces M4(I'0(24), x), where x is either the trivial character modulo 24 or x = xm, m = 8,12 or 24.
In our work [22], we used the above bases of My(I'¢(24), x) to find formulas for the representation
numbers of a positive integer by certain classes of quadratic forms in 8 variables.

Remark 4.3 We now make a remark about the number of coefficients of the products of the theta
functions that are needed to get the linear combination constants aq, ba, Ca, do (and al,, b, ¢,
d.,) that are listed in the tables (3 to 6) (resp. 7 to 10). The Sturm bound for the determination
of a non-zero modular form of level N is kv/12, where v is the index of the congruence subgroup
Io(N) in SLa(Z) (see [25]). In our case N = 48, k = 4, the index v = 96 and so the Sturm bound is
32. In the table below, we list the number of coefficients needed (to get the constants), the Sturm
bound and the dimension of the respective spaces of modular forms.

Space no. of coefficients | Sturm bound | dimension Theorem
needed
My(Tp(48)) 33 32 30 .2 (i) and 2.3 (i)
My(To(48), xs) 28 32 28 (11) and 2.3 (ii)
My(T'p(48), x12) 31 32 30 (111) and 2.3 (iii)
My(Tp(48), x24) 28 32 28 2.2 (iv) and 2.3 (iv)

Remark 4.4 In a recent result, Z. S. Aygin [8, 9] proved an orthogonal relation and used it to
compute the coefficients of Eisenstein series part of a given modular form f of weight 2k on I'o(NV)
(N is odd and square-free) in terms of sum of divisors function. In particular for the modular form
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given by the products of the theta function T'(z) =[5y ©(62)", his result yields explicit constants

of the Eisenstein series part of the function 7'(z) which involve the exponents 5. For the interested
reader, we refer to [8, Theorem 7.1.2], [9, Theorem 5.2]. We also refer to [10, Theorem 2.1].

4.6. Sample formulas. In this section we shall give explicit formulas for Theorems 2.2 and 2.3
for a few cases.

Formulas for the cases (5,0,2,1),(3,2,2,1) of Theorem 2.2(i).

N(1°,3% 44 n) =

14 54 238 252 918 448

Eag( n) — 7 —o3(n/3) — ?0'3(71/4) - o3(n/8) + ?Ug(n/w) — ?03(71/16)

972 1728 7 27 4 16

002 s 20) + T2 g 18) 4 () + o a(0/3) — Sas(n) + g (nf2) -
176 1408

Ta4 6(n/4) a476(n/8) + a478(n/2) + 27(1478(77,/6) + 4aq 12 (n) + 20(14712(71/4) + ia4,16(n)—

247a4 16(n/3) + 9a4,24(n/2) < Lj2> 22a4 6(n) <_n4> + 2a4,12(n) <_n4> - %(M,M(n) <_4> :

n

N(13,22,3% 44 n) =

gag(n) - gag(n/Q) - 23703(71/3) + 2—5703(n/6) ?Ug(n/S) - %03(71/16)
%803( /24) + @Ug(n/ZlS) _ 2046( ) — 24agg(n/4) — $a476(n/8) - %%S(n) — ass(n/2)—
%a4,8(n/3) — 27a4,g(n/6) + 20,4712(71) + 2@4,12(71/2) + 20&4@2(’&/4) + %(14716(71)—

2T 0s16(1/3) + Sasa(n) <i> + 3a404(n/2) ( /2> + 3a16(n) (‘n‘l) ~ Saszun) (f) .

Formulas for the cases (4,1,2,1),(2,3,2,1) of Theorem 2.2(ii).

N (14,2132 4n) =

42561 03,1,xs(1/2) + igf 03:1,v5(1/6) + 8 52 03:xs,1 (1) + ?f%ag;X& (n/3) — 124118 ag8xg:1(N)+
o s (1/2) + e g <n/3> 92‘5*?6 15051 (0/6) + Lot 085 2(0) — oo s ia(0/2)
1475218614 sxs2(n/3) — ?;45516% 8,xs:2(n/6) + 64618 4,24 y5:1(N) — 22?8@4 24 xs:1(1/2) + 331110 4,94, y:2(N)—
%a&%xm(n/?) 24116 a4,24,x5;3(N) + Qii’6a4 24,x8:3(1n/2) — 612;110@4 24,xs:4(N) + %M’%mﬂ(n/g)_
11232 46656 932 3568

Ta4,24,><8;5(7%)+ 1 a4,24,><s;5(n/2)+Ha4,24,><s;6(71)— 41 G424.xsi6 6(n/2),
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N(12,23,32 44n) =

42561 31,5 (n/2) + 411(5)213 03;1,xs (1/6) + i;?ai’* xs1(n) + %JS'XS’I(W?)) B %M’&X&l(n)%_
%‘M,&xs;l(n/m + ?;51?“4 8.xs1(n/3) + 948;51;)60“478,)(8, (n/6) + 7008“4 sxs2(n) + iii a8 x2(n/2)=
ig‘;m svei2(1/3) — 3445516 (4.85:2(1/6) + 4416 4,94 ys:1 (1) — 1?4 a4,24,x5:1(n/2) + 1?30&4 24,x5:2(1) —
szgm 24,xs:2(1/2) — 14018(14 24,x8:3(10) + 1i2 a4.24,x5;3(n/2) — 21(154 a4,24,x5;4(1) + %a&%xsﬂ(”/m_
5616 23040 384 1928

a1 W2 (1) + 02055 (1/2) + 42056 (1) — — 12066 (1/2)-

Formulas for the cases (5,0,1,2),(3,2,1,2) of Theorem 2.2(iii).

N(1%,3%,4%n) =

O an (1) — o a(1) 51, (1/2) + s (1) 4 5o (n/4) -

T st (1/4) F sy (0/4) — o (1/4) + 5012000 (1) + o412, 02 () +
;gaz; 12,x12:3(n) — 127;a4712,x12;4(n) + %m 12,x12:1(1/2) — %M 1210:2(0/2) — ;§a4 19.x12:3(n/2) —
12230a4 12,x12:4(1/2) + 62332a4,12,><12;1(n/4) 22§8a4 12.x10:2(n/4) + 22§8a4 12153 (n/4)+
%(;56(14,12%12;4(?%/4) + 904,48 10:1 (1) + 304,48 y10:2(1) — 464,48 510:3(1) — 640448 1 10:5(10),

N(13,22,31 4%:n) =
27 1 1 27 43 40
%‘73%12717( ) 23 O3;x—4,x-3 ( ) 23 52 93;1,x12 (n/4) 23 5293ix—3,x-4 (n/4) 23 5 34 112,x1251 (n) 23 5 4 ,112,x12;2 (n)+

73 179
53 94.1223(1) — 53°0412,x12:4(10) + 804123151 (0/2) = 320412 x1222(1/2) + 3204,12,31053(0/2)+

256 1408 1312 2528
8a¢11xHA(n/2)*-7i;a&12an(n/4) 53 —a 04,12,x12:2(n/4) + 53 —a0412,x12;3(n/4) — 53 —a@4,12,x12;4(n/4)+

9 7 3 3
§%mmﬂm+§%mmﬂm—§%mmdm+§%mmﬂm—%M%mmm%ﬂ%mmWWW
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Formulas for the cases (4,1,1,2),(2,3,1,2) of Theorem 2.2(iv).

N(1%,21,31, 4% n) =

1 16 48 3 7432
2610&1xw&“/2) 2610&x7&x730w'+'§§U3maml(n)_'§§U&x7mxfs( n/2) + a42&xml( )+
45424 1378 13576 10214

561 4,24, x24;1(1/2) + 7 —oo04,24,x24;2(N) + a7 a4.24,x242(1/2) — 561 a424w253(n)_
80672 17048 123680 5804
‘561*a424a253(n/2)—-435;*0424aau4(n)—- a7 4,24, x24:4(1/2) — 7 —oo 04,24, x24;5(N) —
42944 57448 624352 14218

87 a47247X24§5(n/2) + 261 a4924:X24§6(n) 261 a4724:X24§6(n/2) + 261 a4»247X24;7(n)+
252928 25472 252928 5792

261 a’47247X24§7(n/2) + 261 a4»247X24;8(n) - 261 Q4,24 ,x24;8 ( /2) 47247X24;9(n)*
39656 6418 43888
‘Ei;f*a424azu9(n/2)"'7261*a424az4ﬂ0(n)’_ 561 a4,24,x24;10(1/2),

N(1%,23,3L, 4% n) =

1 8 24 3 5804
26103’1’X24 (n/2) 261039(—8,)(—3 (n) + 27903%24,1(“) - 279039(—3,)(—8 (n/2) + 27631@4,24%24;1(”)""
24544 1472 9400 9022
ETE a4.24,x04;1(1/2) + 57 42 xaai2(n) + g7 4242032 2(n/2) — Sep 142 x24:3(1)—
51440 15136 72176 4468

561 4,24, x24;3(1/2) — 7 4,24, x24:4(1) — o7 4,24, x4:4(1/2) — 7 oo 04,24, x2435(N) —
13712 61088 377968 19898

37 a4,24,x24;5(1/2) + Wa4,24,><24;6(”) %Ta4:24:)(24§6(n/2) + %ﬁaﬁx,%,xw?(””
119296 21088 119296 22952

‘7i§f*a424aau7(n/2)*"561*a424A258(")“‘7ﬁ§f*a424azy8(n/2)_“§EI*G424A259(”/2)_

5036 25096
‘561’“424A24ﬂ0(n)’_ 261 4,24, x24;10(1/2).

Formulas for the cases (0,0,4,2,2),(1,1,1,2,3) of Theorem 2.3(i).

N(3%,42%,6%n) =

fb o5(n )——i%og(n/Q)——%%og(n/S) %%og(n/6) f%og(n/S)——%?03(n/16)——%§03(n/24)

1344
200 a(n/4
o5 73(n/48) = 1 3 2

3 1
5@4’8(71/3) — 15&478(71,/6) + 6&4712 (n) + 2(14712(77,/2) + 12(14712(77,/4) — a4,16(n) + 30,4716(77//3)4-

Saan(n) <4> T 3a124(n/2) < /2) + Sane(n) (‘f) + Zasna(n) (;“) " aaaa(n) < —n4>

—aq G(Tl) —

é61,476(%/2) - 16@476(71/4) - 3;&@476(71/8) — 16’/4,8(”) - 5(1478(71/2)—

15
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N(11,21, 31 4% 6%, n) =

éag(n) - éag(n/Q) _ 203(71/3) g 5(1/6) + 203(n/8) — 3205(n/16) — 1803(n/24) + 288073(n/48) —
4a4’6(n/4) — 32&476(77,/8) — éa&g(n) g (TL/Q) + ZCL4 8(n/3) — %(M 8(%/6) + :a4 12( )+

2@4712(71/2) + 6a4,12(n/4) — %a4,16(n) — %a4716(n/3) + §a4,24(n) <4> + 2(14 24(71/2) < /2)

i (51 s (1) s ()

Formulas for the cases (0,0, 3,2,3),(0,0,1,4,3) of Theorem 2.3(ii).

N(3%,42,6%n) =

44511 031,55 (1/2) + 47581 31,5 (1/6) + %039{8:1(”) - %03;x8,1(n/3) + %%,&x&l(n)_
%m,&xs;l(”ﬂ) igim 8.xs;1(1/3) — 12??6 A48 yg:1(n/6) — 7232 ag8xg:2(n) — 411?1; a48.xs:2(1)2)+F

B e /3) — 2y o1/6) — 2y () + 1366694a4 it (1/2) = 00l
2172736(14 24,xs:2(1/2) — ?ggm 24,xs:3(N) — 1152230 a4.24,v5:3(n/2) + 23232 4,24, yg:4(n) — %‘14724%8;4("/2)4'
4488 6976 1154 1016

a1 2 (1) = = 1,205/ 2) = — - aa2a,x6(0) + — a4 20x56(0/2),

N(3!,4%,6%;n) =

42103’1“8 (n/2) + 49501 3;1,xs (1/6) + 41561 O3ixs,1(n) + %(1)03%8,1(”/3) - %a4,8,x8;1(n)+
?gg% 8xsil(n/2) — f5612a4 8,xs:1(1/3) + %5?6&478,)(8;1(”/6) + %‘%&xa (n) + ii?m 8xs:2(n/2)+
%M,&xs, (n/3) — 255810 a4,8,xs;2(n/6) + 122 as,24,xg:1(n) — ?1);% a4,24,x5:1(n/2) + 589@4 sei2(n)—
64418 a4,24,x552(n/2) — ii) a4,24,y5;3(n) + 24;418614,24“8;3(71/2) 2192834a4 24 vg:4(N) + 3112336 4,24 x5:4(10/2) —
2184 3456 163 240

a4,24,x5;5(N) + ——— 04,24 y5;5(n/2) + 1 — Q4,24 x5:6 (1) — 7 (424,856 6(n/2).

41 41
Formulas for the cases (0,0,5,1,2),(0,0,1,3,4) of Theorem 2.3(iii).

N(3°,4',6%n) =

2 2 1 1 19
%03902717(”) =+ g‘73;x747x73( n) + 23 55793;1,x12 (n/4) + 23 59 93ix—3,x-4 (n/4) + 23 5o 34 127X12,1(n)+
22 22 416
o3 0412x2; 3(n) + 530412 x12:4(1) + 160412 y,5:2(1/2) + 240412 y,5:3(n/2) — o 412211 1(n/4)+
2912 2912 5 7

o3 M4.120x1213 3(n/4) + 53 04122 a(n/4) — 2a4,48,><12;1(n) + 6a4,48,><12;2(n)+
3 31 40 56

— 04,48, x12:6(N),

4,48, x12;5(N) — 3

— 4,48 x104(N) + 3

504,48 x12:3(1) + G

2
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N(3',43,6%:n) =

3 1 1 3 1
9203,xl2,1,(n) - 9303;x_4,x_3(n) + 53781 (n/4) — 2378 -3.x—a (n/4) — 6% 1251251 (1) —
8 173 17 140
23 a4 127X1272(n) + T6a4 12,X12;3( ) 46 Qa4,12,x12;4 (n) + 12@47120(12;4(”/2) + §a47127)(12;1(n/4)+
272 1312 1072 3 1
o3 4121232 2(n/4) — o5 04121233 3(n/4) — o3 0412124 4(n/4) + 7044821 1(n) — 1a4,48,><12;2(n)—
3 7
1a4,48,><12;3(n) - Za4,48,><12;4(n) — 404,48 y12:5(1) + 404,48 x15:6(1).-
Formulas for the cases (0,0,4,1,3),(1,1,1,3,2) of Theorem 2.3(iv).
N (34,4163 n) =
1 16 16 1
26103’1’X24 (n/ ) 26103'X—8,X—3 (n) + ﬁgi’);xzml(n) - ﬁa?);X—P,,X—s (n/2)+
1504 512 512 1320
261 “2ax2ai1 (1 1(n) + g7 042421 1(n/2) + g7 04242432 2(n) + 59 %4.24.x22 2(n/2)—
1432 8432 10096 132608
Tﬂa4’24’X24;3(n> - ]7 o 04,24,x24;3 (n/2) Tela47247>(24§4(n) - 267047247)(24;4(”/2)*
1024 6128 227648
WCM,M,XM;E’(”) — 256a4,24,y54;5(1/2) + Wa4,24,><24;6(n) t 561 4,24, 5246 (1/2)+
1640 3760 132608 512
o7 M 24,x24;7(N) + 9 a4,24,x04;7(1/2) — 561 a4,24,x24;8(1/2) — §a4,24,><24;9(N)—
16756 512 15536
W%M,m;g(n/ 2) + o7 24, x04;10(0) — ﬁa4,24,><24;10(n/ 2)
N(11,21, 31 43, 6% n) =
1 4 4 1
26103710(24(”/2) 261 SX 8:X— 3( )+ 2790-39(247 ( ) 2903X 3,X— 8(”/2)
194 13472 202 4664
261%™ 24,x2451(N) — Wa4,247xz4;1(n/ 2) - o7 24,x24:2(N) — g7 24 2(n/2)+
1190 776 1172 1352
S61 2424 x2a33(1) + g 4242453 3(n/2) + 5 oo 04,24, x24;4(N) + —g 0424 x2asd(1/2)—
304 13144 164 218696
87 o 4 247X2475 (n) + 87 a47247X24;5(n/2) 2610’4 24 X24,6(n) - 261 a4724,X24;6(n/2)+
698 68048 14576 96128
261 ™ 24,x24:7(0) — 261 4,24, x04;7(1/2) — Wazm,xms(n) + Wﬂ4,24,><24;8(7%/ 2)+
296 13984 286 12956

%61 424,><24,9(n)+Wa4,24,><24;9(n/2) 261% 24,x24;10 (10 )+Wa4,24,><24;10(n/2)

Remark 4.5 . We note that formulas for the cases (i, 7, k,l,m) (i.e., with coefficients 1,2, 3,4, 6)
in Table 2, with ¢ = k = 0 can be obtained from the work [4] (replacing n by n/2 in their formulas).
There are 28 such cases (10 for x24 character case and 6 each in the remaining 3 characters) in Table
2 with this condition. It is to be noted that different bases were used in [4] to get the formulas.

So, replacing n/2 by n in our formulas in these 28 cases, we get different formulas for these cases
(with coefficients 1,2,3) when compared with [4].

5. LIST OF TABLES

In this section we list Tables 1 and 2, which give the list of exponents of the theta functions
corresponding to the coefficients 1,2, 3,4 and 1, 2, 3, 4, 6 respectively. We mention only the character
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X in these tables corresponding to the space My(T'9(48), x). The rest of the tables 3 to 10 give the
coefficients list for the formulas for the number of representations corresponding to Theorem 2.2
and Theorem 2.3. These tables (3 to 10) are kept at the end as an Appendix.

Table 1.
Octonary quadratic forms with coefficients 1,2, 3,4 (k,1 # 0).
(4,7, k,1) Space
(0,0,6,2),(0,0,4,4),(0,0,2,6),(0,4,2,2),(0,2,4,2),(0,2,2,4),(5,0,2,1),
(4,0,2,2),(3,0,4,1), (3,0,2,3),(2,0,4,2),(2,0,2,4),(1,0,6,1),(1,0,4,3), triv.

(1,0,2,5),(3,2,2,1),(2,2,2,2),(1,4,2,1),(1,2,4,1),(1,2,2,3)
(0,5,2,1),(0,3,4,1),(0,3,2,3),(0,1,6,1),(0,1,4,3),(0,1,2,5),(4,1,2,1),
(3,1,2,2),(2,3,2,1),(2,1,4,1),(2,1,2,3),(1,3,2,2),(1,1,4,2),(1,1,2,4) Xs

(0,0,7,1),(0,0,5,3),(0,0,3,5),(0,0,1,7),(0,6,1,1),(0,4,3,1),(0,4,1,3),(0,2,5,1),
(0,2,3,3),(0,2,1,5),(6,0,1,1),(5,0,1,2),(4,0,3,1),(4,0,1,3),(3,0,3,2),(3,0,1,4), | Xx12
(2,0,5,1),(2,0,3,3), (2,0,1,5),(1,0,5,2),(1,0,3,4),(1,0,1,6),(4,2,1,1),(3,2,1,2),

(2’47]‘71)’(27273’1)7(2?2’173)’(17471’2)7(]‘72?372)7 (]"27]‘74)
(0,5,1,2),(0,3,3,2),(0,3,1,4),(0,1,5,2),(0,1,3,4),(0,1,1,6),(5,1,1,1),
(4,1,1,2),(3,3,1,1).(3,1,3,1),(3,1,1,3),(2,3,1,2),(2,1,3,2),(2,1,1,4), X24

(1,5,1,1),(1,3,3,1),(1,3,1,3),(1,1,5,1),(1,1,3,3),(1,1,1,5)

Table 2.
Octonary quadratic forms with coefficients 1,2,3,4,6 (I, m # 0).
(4,4, k,1,m) Space
(0,0,4,2,2),(0,0,2,4,2),(0,0,2,2,4),(0,2,2,2,2),(0,4,0,2,2), (0,2,0,4,2),(0,2,0,2,4),(0,1,5,1,1),
(0,3,3,1,1),(0,5,1,1,1),(0,1,3,1,3),(0,3,1,1,3),(0,1,1,3,3), (0,1,1,1,5) (0,1,3,3,1),(0,3,1,3,1),
(0,1,1,5,1),(1,1,1,2,3),(1,1,1,4,1),(1,1,3,2,1),(1,3,1,2,1),(1,0,4,1,2),(1,2,2,1,2),(1,4,0,1,2),
(1,0,0,3,4),(1,0,2,3,2), (1,2,0,3,2),(1,0,0,5,2),(1,0,2,1,4), (1,2,0,1,4),(1,0,0,1,6),(2,2,0,2,2), | triv.
(2,1,3,1,1),(2,3,1,1,1),(2,1,1,1,3),(2,1,1,3,1),(2,0,2,2,2), (2,0,0,4,2),(2,0,0,2,4),(3,1,1,2,1),
(3,0,2,1,2),(3,2,0,1,2),(3,0,0,3,2),(3,0,0,1,4),(4,1,1,1,1),(4,0,0,2,2),(5,0,0,1,2)
(0,0,3,2,3),(0,0,1,4,3),(0,0,3,4,1),(0,0,5,2,1),(0,0,1,2,5),(0,0,1,6,1),(0,1,4,1,2),(0,3,2,1,2)
(0,5,0,1,2),(0,1,0,3,4),(0,1,2,3,2),(0,3,0,3,2),(0,1,0,5,2),(0,1,2,1,4),(0,3,0,1,4),(0,1,0,1,6)
(0,2,1,2,3),(0,2,1,4,1),(0,2,3,2,1),(0,4,1,2,1),(1,1,2,2,2),(1,1,0,4,2),(1,1,0,2,4),(1,3,0,2,2)
(1,0,3,1,3),(1,2,1,1,3),(1,0,1,1,5),(1,0,1,3,3),(1,0,5,1,1),(1,2,3,1,1),(1,4,1,1,1),(1,0,3,3,1) X8
(1,2,1,3,1),(1,0,1,5,1),(2,2,1,2,1),(2,1,2,1,2),(2,3,0,1,2),(2,1,0,3,2),(2,1,0,1,4),(2,0,1,2,3)
( )H( )H( ) E g ( )i )i ( )

)
)
)
)
1= ) (
2,0,1,4,1),(2,0,3,2,1),(3,1,0,2,2),(3,0,1,1,3),(3,0,3,1,1),(3,2,1,1,1),(3,0,1,3,1),(4,1,0,1,2
4,0,1,2,1),(5,0,1,1,1

)

)

)

(0,0,5,1,2),(0,0,1,3,4),(0,0,3,3,2),(0,0,1,5,2),(0,0,3,1,4),(0,0,1,1,6),(0,2,3,1,2),(0,2,1,3,2)

(0,4,1,1,2),(0,2,1,1,4),(0,3,0,2,3),(0,1,2,2,3),(0,1,0,4,3),(0,1,2,4,1),(0,3,0,4,1),(0,1,4,2,1)

(0,3,2,2,1),(0,5,0,2,1),(0,1,0,2,5),(0,1,0,6,1),(1,1,2,1,3),(1,1,0,3,3),(1,1,4,1,1),(1,1,0,1,5)

(1,1,2,3,1),(1,1,0,5,1),(1,0,3,2,2),(1,2,1,2,2)(1,0,1,4,2),(1,0,1,2,4),(1,3,0,1,3),(1,3,2,1,1) | 12

(1’5703]‘71)7(1’3’073’]‘)’(272’1’172)’(27073’1’2)7 2?07173’2 7(230?1?174)7(271’072’3)’(2’1703471)

(2,1,2,2,1),(2,3,0,2,1),(3,3,0,1,1),(3,0,1,2,2),(3,1,0,1,3),(3,1,2,1,1),(3,1,0,3,1),(4,0,1,1,2)
(4,1,0,2,1),(5,1,0,1,1

) b )

( )

( )

( )
(0,0,4,1,3),(0,0,2,3.3),(0,0,6,1,1),(0,0,2,1,5), (0,0,4,3,1),(0,0,2,5,1),(0,2.2,1,3),(0,4,0,1.3),
(0,2,0,3,3),(0,2,4,1,1),(0,4,2,1,1),(0,6,0,1,1), (0,2,0,1,5),(0,2,2,3,1),(0,4,0,3,1),(0,2,0,5,1),
(0,1,3,2,2),(0,3,1,2,2),(0,1,1,4,2),(0,1,1,2,4), (1,1,1,3,2),(1,1,1,1,4),(1,1,3,1,2),(1,0,2,2,3),
(1,2,0,2,3),(1,0,0,4,3),(1,072,4,1),(1,2,074,1), (1,0,4,2,1),(1,272,2,1),(1,4,072,1),(1,0,0,275), X24
(1,0,0,6,1),(1,3,1,1,2),(2,2,2,1,1),(2,2,0,1,3), (2,2,0,3,1),(2,0,2,1,3),(2,0,0,3,3),(2,0,4,1,1),
(2,4,0,171),(2,0,0,1,5),(2,0,2,3,1),(2,0,0,5,1),(2,1,1,2,2),(3,0,0,2,3),(3,0,0,4,1),(3,0,2,2,1),
(3,2,0,2,1),(3,1,1,1,2),(4,0,0,1,3),(470,2,1,1),(4,270,1,1)7(4,0,0,3,1),(5,0,0,2,1),(6,0,0,1,1)
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APPENDIX
We list the tables 3 to 10 below.

Table 3. (Theorem 2.2 (i))
ikl ai az as a4 as ag ar as ag | aio | @11 | aiz | ais
1 —1 -7 7 1 —4 -7 28 1 21 2
0062 1200 1200 400 0 400 300 0 75 100 25 20 20 15
1 1 3 —17 9 1 —51 8 9 24 2
0044 2400 800 800 600 800 50 200 75 50 25 0 0 5
7 -7 -9 9 7 —28 -9 36 -7 —27 —19
0026 19200 19200 6400 0 6400 300 0 75 100 25 80 80 10
7 -7 -9 9 7 —28 -9 36 -8
0422 4800 4800 1600 0 1600 300 0 75 100 25 0 0 5
J —1 3 =3 —1 8 =3 24 4
0242 1200 1200 200 0 400 150 0 75 50 25 0 0
7 -7 -9 9 7 —28 -9 36
0224 9600 9600 3200 0 3200 300 0 75 100 25 0 0
7 -9 —119 21 153 —28 —81 36 7 27 —4
5021 600 0 200 600 0 100 00 75 100 25 20 20 5
7 -7 — 9 7 —28 -9 36 7 27 —2
4022 1200 1200 400 0 400 300 0 75 100 25 20 20 5
3041 1 =1 3 A7 =3 =3 51 8 =27 24 =1 9 16
300 150 100 300 50 50 100 75 50 25 10 10 5
3023 7 -7 -9 119 27 -7 —153 —28 27 36 7 27 =1
2400 800 800 1200 800 100 200 75 100 25 a0 10 5
1 -1 3 -3 —1 8 -3 24 -1 9
2042 600 600 200 0 200 150 0 75 50 25 10 10 5
7 -7 -9 119 9 -7 —153 —28 27 36 -3
2024 4800 960 1600 1200 320 100 400 75 100 25 0 0 5
1 -7 —17 3 119 —4 —63 28 1 21 4
1061 600 0 200 600 0 100 200 75 100 25 20 20 15
1043 1 1 3 —17 3 1 —51 8 9 24 =1 9 4
1200 1200 200 600 400 50 200 75 50 25 20 20 5
1025 7 -7 -9 119 9 -7 —153 —28 9 36 =7 —27 —13
9600 1920 3200 2400 640 300 800 75 100 25 80 80 10
7 -7 -9 9 7 —28 -9 36 2
3221 1200 1200 400 0 400 300 0 75 100 25 0 0 5
7 —7 -9 9 7 —28 -9 36 —6
2222 2400 2400 800 0 800 300 0 75 100 25 0 0 5
7 -7 -9 9 7 —28 -9 36 —6
1421 2400 2400 800 0 800 300 0 75 100 25 0 0 R
1 -1 3 -3 -1 8 -3 24 8
1241 600 600 200 0 200 150 0 75 50 25 0 0 5
7 -7 -9 9 7 —28 -9 36 -8
1223 4800 4800 1600 0 1600 300 0 75 100 25 0 0 5
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Table 3. (Theorem 2.2 (i) (contd.))

ikl a16 ai7 | aig | aig G20 | @21 | G22 | G23 | @24 | Q25

o062 | =232 | 2| o | 52 | o7 | 3 || e | 2| = 3
0044 | 128 2] 6 2z 54 | S| 6| -8 | 1 9 2
ooz | B | E| P || R | B8] | 6| 1
o2 | =g | S r g e |||

0242 | 128 1 6 9 54 | -1 | -4 | -8 1 9

5021 | =208 | ¢ 1 0 27 | 4 | 0 | 20| 2 | =& 2z 2
4022 | =108 | 1| g | =27 | o7 | 2 2 |20 | & | =2 22 3
3041 | I%& 0 | 10 0 18 | 0 o | -8 % =2 =22 St
3023 | =28 | 31 o =51 0 1 3 20 | 2 =51 37 5
2042 | I%8 1 | 10 9 18 o | 4| -8 % 2 =t
2024 | =328 | £ | =811 o7 E] 3 20 1 —27 9 3 o
1061 | =282 | 0 | -9 0 —27 | 4 0 | 8 | 2| 2 38 1z
1043 | 428 2] 8 z 36 | 0 | —6| -8 % 2 |32 ==
1025 | =2 | | F| 2|5 5|5 |65 | T | ¥ 2| @
3201 | =48 | S| | =20 | o7 | 2 | 2 |20 | & | =2 | 2 3 0
ppop | =8 | St | =27 | 3| 2 |20 | 3 | |8

1421 | =18 | L) 1 | 2T | 27 | 3 2 4 1 =27 3 1
1241 | 128 1 6 9 54 | 0 | 4| -8 1 9

123 | =28 | S| a | = | or| 5 |2 |2 |y | =2 o3 g | =
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Table 4. (Theorem 2.2 (ii))
ijkl b1 b b3 by bs bs b7 bs by bio b11 b1z bis big
—26 108 208 864 —3112 16768 324 98496 3504 832
0521 0 151 0 151 51 0 51 0 451 451 151 451 451 151
10 72 160 —1152 14744 —32392 —432 —64224 —7296 —320
0341 0 51 0 151 51 0 151 0 1353 151 151 451 451 151
—26 108 104 432 —4713 16768 162 98496 5360 832
0323 0 151 0 151 51 0 151 0 151 451 151 451 451 151
0161 0 —2 0 84 64 0 2688 0 —96320 158704 1008 33312 14400 —28800
51 151 251 451 2059 4059 451 451 451 251
10 72 80 —576 7268 628 —216 —64224 | —10864 | —14752
0143 0 151 0 151 151 0 151 0 451 451 151 451 451 151
—26 108 52 216 —3935 11356 81 98496 4484 8048
0125 0 451 0 451 151 0 151 0 451 451 151 451 451 451
—26 108 832 3456 —12448 38416 1296 98496 14016 —28032
4121 0 451 0 451 51 0 451 0 451 451 451 451 451 151
—26 108 416 1728 —12538 38416 648 98496 14224 —28032
3122 0 151 0 151 51 0 451 0 151 451 151 151 451) 151
—26 108 416 1728 —6224 16768 648 98496 7008 832
2321 0 151 0 151 51 0 451 0 251 451 451 451 451 151
2141 0 10 0 72 320 0 —2304 0 24076 36160 —864 —64224 | —14592 | —29184
151 151 151 451 1353 1353 151 451 451 251
—26 108 208 864 —9426 27592 324 98496 10720 —13600
2123 0 451 0 451 151 0 451 0 451 451 451 451 451 451
—26 108 208 864 —6269 16768 324 98496 7112 832
1322 0 451 0 451 151 0 451 0 151 451 451 451 451 151
10 72 160 —1152 36160 —432 —64224 | —14512 | —29184
1142 0 151 0 151 151 0 451 0 1353 151 451 451 151
—26 108 104 432 —12583 16768 162 98496 7164 832
1124 0 151 0 151 51 0 51 0 902 451 51 451 451 51
tjkl b15 b1(,' b17 b18 1)19 b20 b21 b22 b23 b24 b25 b26 b27 b28
0521 —432 —3456 208 —1712 810 —7272 —54 2856 —904 12800 —2808 23040 110 —2256
151 151 a1 a1 1 a1 a1 a1 a1 a1 a1 a1 a1 a1
0341 576 —2304 —832 2480 —1080 4992 72 —1376 4928 —32128 3744 —16128 —256 1776
51 451 123 123 a1 a1 11 a1 123 123 a1 a1 a1 a1
0323 —216 —3456 309 —1548 1266 —6780 —150 2364 1764 11488 —4356 23040 260 —2092
151 451 a1 a1 a1 a1 a1 a1 11 a1 a1 a1 T a1
0161 | —l3a4 | —zess8 4348 —10016 7232 —14344 —832 4040 —46304 92224 —8736 25792 2284 —5264
251 451 369 369 123 123 123 123 369 369 a1 a1 123 123
0143 288 —2304 —412 280 —1688 2040 200 —1048 3008 —3712 5808 —8256 —456 792
151 151 a1 11 a1 a1 T a1 a1 a1 a1 11 a1 11
0125 —108 —3456 208 —1220 2127 —5304 —273 1872 —1210 8208 —3654 17136 383 —1600
151 151 a1 11 82 a1 82 a1 a1 a1 a1 a1 82 a1
4121 | =Lr2s 668 —2368 3240 —11208 —216 2856 —6240 20672 —11232 46656 932 —3568
151 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1
3122 —864 744 —2368 3342 —11208 —354 2856 —6400 20672 —11520 46656 958 —3568
151 451 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1
2391 —864 —3456 416 —1384 1620 —6288 —108 1872 —2464 10176 —5616 23040 384 —1928
151 151 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 T a1
2141 1152 —2304 | —1664 800 —1832 —912 472 —720 9856 9856 7488 —384 —512 —192
451 451 123 123 a1 a1 1 a1 123 123 a1 a1 a1 a1
2123 —432 —3456 618 —1876 2532 —8748 —300 2364 —4512 15424 —8712 34848 684 —2748
151 451 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 T a1
1322 —432 —3456 413 —1384 1671 —6288 —177 1872 —2544 10176 —5760 23040 397 —1928
151 451 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1 a1
1142 576 —2304 | —1652 —800 —2064 —912 400 —1720 11488 9856 7680 —384 —584 —192
151 151 123 123 a1 11 a1 a1 123 123 a1 a1 T a1
1124 —216 —3456 905 —1384 3393 —6288 —423 1872 —2584 10176 —5832 23040 807 —1928
151 451 82 a1 82 a1 82 a1 a1 a1) a1 a1 82 a1




OCTONARY QUADRATIC FORMS

Table 5.(Theorem 2.2 (iii))

ijkl c1 [ c3 cq cs ce cr cs Co c10 C11 C12 C13 C14 C15
1 4 4 1 —1 —4 4 1 1 64 64 1 14 28
0071 | 45 | 23 | 25 | 26 | 26 | 23 | 23 | 36 | 23 23 23 33 23 0 33
0053 | =1 | 8 | =2 | 5 | L | & | 2 | 3 | 1L | =9 32 | =3 | =5 38 101
92 23 23 92 92 23 23 92 23 23 23 23 46 23 3
0035 | =L | o | o | =9 1 o | =t | =9 | 1| z144 | —16 | o | =5 08 | —e77
184 92 92 184 184 23 23 184 23 23 23 23 92 23 92
0017 1 27 —1 —27 —1 —27 | —1 | —27 | 1 216 —8 —27 0 —273 819
368 368 368 368 368 46 46 368 23 23 23 23 46 184
27 —1 1 —27 10 —112 94
06111 0 | 3 | @ | O 0 0 0 0 |33 0 0 | =5 | =5 3 23
o | 1 1 o 13 120 | =149
0431 | 0 23 23 0 0 0 0 0 23 0 0 23 23 23 23
27 —1 1 —27 —13 —148 209
0413 | 0 92 | o2 0 0 0 0 0 | 33 0 0 | %37 | =6 | =23 46
6 —2 1 3 19 28 94
0251 | 0 23 | =3 0 0 0 0 0 | =23 0 0 23 23 23 23
9 1 1 9 -5 106 —241
0233 0 | & | & 0 0 0 0 0 | & 0 0 2 = 196 24
27 —1 1 —27 —13 —143 104
0215 0 184 184 0 0 0 0 0 23 0 0 23 92 23 23
6011 | L | 108 | —a | =27 | -1 | 108 | 4 | 27 | 1 | —1728 | 64 | —27 | 70 56 28
46 23 23 46 46 23 23 46 23 23 23 23 23 23 23
54 2 108 4 1 —1728 64 —27 63 12 54
5012 | 0 23 | 23 0 0 | 25 | =3 0 |z3| =23 | 25 | =3 | 28 23 23
4031 | L | 38 | 4 | o | =1 | =36 | a4 | o | 1 | 576 64 o 70 208 —o8
46 23 23 46 46 23 23 46 23 23 23 23 23 23 23
2013 | =1 | 27 | =1 | 27 | 1 | sa 2 27 | 1 | =Zse4 | 32 | —27 | 119 | =10 67
92 23 23 92 92 23 23 92 23 23 23 23 46 23 23
18 | 2 -36 | 4 1| 518 64 o 19 148 | =206
3032 0 23 23 0 0 23 23 0 23 23 23 23 23 23 23
=1 | 2z | =1 | 2z | 1 27 | 1 —27 | 99 | =36 153
3014 92 46 46 92 92 0 0 92 23 0 0 23 46 23 6
2051 1 12 —4 =3 =1 12 4 =3 1 —192 64 —3 62 8 —100
46 23 23 46 46 23 23 46 23 23 23 23 23 23 23
2033 | =L | o | » | =9 | L | z18| =2 | =9 | L | =288 32 o a4 us | =275
92 23 23 92 92 23 23 92 23 23 23 23 46 23 23
2015 | =L 27 =1 27 1| =27 | =1 | 27 | L 432 —16 | =27 | 145 =64 337
184 92 92 184 184 23 23 184 23 23 23 23 92 23 92
6 —2 12 4 1 —192 64 —3 19 28 94
1052 | 0 25 | 23 0 0 25 | 23 0 | 33 23 23 | 23 | 23 23 23
—1 9 1 —9 1 —9 1 9 41 104 —493
1034 | 53 | 36 | 26 | o2 | o2 0 0| 53 | =3 0 0 23 16 23 | Ta6
27 —1 —27 —1 1 432 —16 —27 79 —97 185
1016 0 184 184 0 0 23 23 0 23 23 23 23 92 23 46
54 —2 1 —27 63 12 54
2111 0 | 53 | m | 0 0 0 0 0 |33 0 0 | 53| 23 | = 23
27 | =L 1 —27 | 43 | =40 73
32121 0 23 23 0 0 0 0 0 23 0 0 23 23 23 23
27 —1 1 —27 43 —40 73
24111 0 23 | 23 0 0 0 0 0 | 33 0 0 | %57 | 23 | =3 23
18 2 1 9 49 148 —206
2231 0 23 23 0 0 0 0 0 23 0 0 23 23 23 23
27 —1 1 —27 33 —66 165
2131 0 | 5 | w6 | O 0 0 0 0 |33 0 0 | 35| 235 | =3 | a6
27 —1 1 —27 10 —112 94
1412 | 0 % | 16 0 0 0 0 0 | 33 0 0 | =3 | =23 23 3
1232 0 9 1 0 0 0 0 0 1 0 0 9 13 120 —149
23 23 23 23 23 23 23
27 —1 1 —27 33 —102 93
1214 | 0 9 | o2 0 0 0 0 0 | 33 0 0 | =3 | %% 23 23

23
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B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

Table 5.(Theorem 2.2 (iii)) (contd.)

ijkl ci6 c17 c1s C19 C20 C21 C22 C23 C24 C25 C26 C27 C28 C29 €30
oort| 3 | o | W | oo [SER ) o | ae ) am)s |D)a| B g e
ooss | S| R || | m | | me | ER Ry 1| S ) e
oos | BE | R OH | RS || || e | g |32 8| 3|2 s
o017 | =ges |z | sums | agu | oamo | w0 | oy | oge | o | g | 2| g | B | o | 30
0611 | —57° 12 -60 84 24 1560 | 3008 | ZR96 | =320 | 4 -1 3 | -16 | -48
0431 | L7 0 12 -36 -48 slz | =2752 | 5472 1312 = | 3 8 24
0413 | =331 12 -48 48 12 s 1ios =150 | =88 | 3 | 15 | =3 2 |-12| -36
st | | o | o | o | a0 | e e e gl g ) g ) 7| gL s |
0233 | 33 -2 14 -26 -44 220 | =284 | 5104 | 2048 | g | =B 1 2 4 12
0215 | =52 9 -39 45 12 248 432 2 =504 | 2 | 2 | =3 | 15 g | -30
6o | e | e | =i | =imso | g2 | g | g |z | e | g | g |4 | 0 |64 O
sot2 | A4 | ue | =g | g2 | =pe | g | sams oz | owe | g g || 0 |6a| 0
aos1 | 4o | 10 | s | s | o200 | oo | oo | sus | oosges | |1 |4 | 12 | 16 | 48
aon3 | =t | oz | Sl | oaue | | oaa | e | oageo | gz |zl oa | ol |2 | g | a2
sos2 | e | 3| me | g | || s | osss | s || 1 |4 |12 |16 | 4
sola | =T | 30 | =g | g | wp | me | opoe | aga | came | g | g T
2051 | =24 | g0 | =ges | g | am | oz | osmo | oz | csma | og | g |y | g |32 | 82
2033 | 95 | i | e | =ge2 | =gz | gee | oumss | e | ae | o3| o1 | ;| om | g | oy
2015 | =32 | ags | =gl | um | s | oo | cgm | osm | g | o3| o3| o8| 35| g | 30
1052 | S0 | s | =g | o | s | ozms | oame | omos | ocamn | og | g | g |8 |32 | 82
TR AL IR AR AR A N F 3|30 o
4211 | =372 8 -32 32 8 256 | =108 | 1312 | 2528 | g z = 3 |24 -24
3212 | =32 8 -32 32 8 286 | =408 | 1312 | =2938 | o z 2 |24 24
2411 | =312 4 -28 52 16 Iz = 576 | =1086 | 3 I = 3 | -8| -24
2231 | Lo -4 16 -16 -40 1z | =206 | 4786 | 2784 | 1 2 2 0 0
2213 | =383 6 -30 42 12 164 | 1040 | 944 | 1792 | 3 z -1 2 |-16| -24
1412 | =300 8 -32 32 8 el N 576 | =196 | 3 z =t 2 | -8 | 24
1232 | Lr -4 16 -16 -40 128 | =2016 | 4736 2784 | L B 2 2 0 0
1214 | =37 6 -30 42 12 e N S =196 | 3 z = 2| -8 | -24




OCTONARY QUADRATIC FORMS

Table 6. (Theorem 2.2 (iv))

17kl di da ds dy ds dg dr dg dg dio
1 4 12 -3 3234 16192
0512 0 261 261 0 29 0 0 29 261 261
1 -8 8 1 —3788 —17648
0332 0 261 261 0 29 0 0 29 261 261
1 2 6 -3 3800 16192
0314 0 261 261 0 29 0 0 29 261 261
1 16 16 -1 1960 28432
0152 0 261 261 0 87 0 0 87 261 261
1 —4 4 1 —2416 —17648
0134 0 261 261 0 29 0 0 29 261 261
1 1 3 -3 3988 13060
0116 0 261 261 0 29 0 0 29 261 261
1 32 96 -3 9644 45424
5111 0 261 261 0 29 0 0 29 261 261
1 16 48 -3 7432 45424
4112 0 261 261 0 29 0 0 29 261 261
E 1 16 48 -3 5344 24544
3311 0 261 261 0 29 0 0 29 261 261
1 —32 32 1 —1580 —38528
3131 0 261 261 0 29 0 0 29 261 261
1 8 24 -3 5282 34984
3113 0 261 261 0 29 0 0 29 261 261
1 8 24 -3 5804 24544
2312 0 261 261 0 29 0 0 29 261 261
1 —16 16 1 —1312 —38528
2132 0 261 261 0 20 0 0 25 261 26T
1 4 12 -3 4468 24544
2114 0 261 261 0 29 0 0 29 261 261
1 8 24 -3 3716 16192
1511 0 261 261 0 29 0 0 29 261 261
1 —16 16 1 —1312 —17648
1331 0 261 261 0 29 0 0 29 261 261
a1« 1 4 12 -3 4990 20368
1313 0 261 261 0 29 0 0 29 261 261
= 1 32 32 -1 2876 28432
1151 0 261 261 0 87 0 0 87 261 261
1 -8 8 1 —1178 —28088
1133 0 261 261 0 29 0 0 29 261 261
1 2 6 -3 4322 17236
1115 0 261 261 0 29 0 0 2 261 261
ijkl di1 di2 disz dig dis dis di7 dis dig dz2o
0512 1258 5224 —9470 —38912 —8264 —45728 —4844 —1184 57688 223456
87 87 261 261 87 87 87 87 261 261
0332 —1100 —6752 7078 1208 10696 1808 2524 6880 —45608 —295952
7 87 261 261 87 3 87 87 261 261
0314 1151 5224 —8650 —38912 —10048 —45728 —3988 —1184 54944 223456
87 87 261 261 87 87 87 87 261 261
0152 1114 9304 —2750 —45296 —2008 —83296 —428 —34784 24280 470176
87 87 261 261 29 87 87 87 261 261
0134 —811 —6752 5366 1208 7088 1808 740 6880 —28024 —295952
87 87 261 9 87 3 7 87 261 261
0116 1228 5224 —8240 —34736 —11288 —39464 —3560 —2992 56704 200488
87 87 261 261 87 87 87 87 261 261
5111 2234 13576 —12598 —80672 —23656 —123680 —8476 —42944 91928 624352
87 87 261 261 87 87 87 87 261 261
4112 1378 13576 —10214 —80672 —17048 —123680 —5804 —42944 57448 624352
87 87 261 261 87 87 87 87 261 261
3311 1378 9400 —8126 —51440 —13568 —72176 —3716 —13712 51184 377968
87 87 261 261 87 87 87 87 261 261
3131 —746 —10928 4822 2216 5896 3584 700 36112 —30008 —542336
87 87 261 9 87 3 87 87 261 261
3113 950 11488 —7978 —66056 —12004 —97928 —3424 —28328 37076 501160
7 87 261 261 87 87 87 87 261 261
2312 1472 9400 —9022 —51440 —15136 —72176 —4468 —13712 61088 377968
87 87 261 261 87 87 87 87 261 261
2132 —634 —10928 4238 2216 4688 3584 —172 36112 —20224 _ 542336
87 87 261 9 87 3 87 87 261 261
2114 997 9400 —7382 —51440 —11048 —72176 —2756 —13712 38896 377968
87 87 261 261 87 87 87 87 261 261
1511 950 5224 —6934 —38912 —10264 —45728 —2380 —1184 42296 223456
87 87 261 261 87 87 87 87 261 261
1331 —634 —6752 4238 1208 4688 1808 —172 6880 —20224 —295952
87 87 261 9 87 3 87 87 261 261
1313 1258 7312 —8426 —45176 —13484 —58952 —3800 —7448 56644 300712
87 87 261 261 87 87 87 87 261 261
1151 1010 9304 —3934 —45296 —2392 —83296 —1900 —34784 25592 470176
87 87 261 261 29 87 87 87 261 261
1133 —578 —8840 3946 1712 4084 2696 —608 21496 —15332 —419144
87 87 261 9 87 3 87 87 261 261
1115 1151 7312 — 7606 —41000 —11788 —52688 —2944 —3272 48680 277744
i 87 261 261 ]7 i 87 id 261 261

25
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B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

Table 6. (Theorem 2.2 (iv))(contd.)

ljkl d21 d22 d‘23 d24 d25 d26 d27 d28
0512 26914 52480 14720 —52480 —3536 —14600 —3562 —14656
261 261 261 261 261 261 261 261
0332 —21050 —45080 —20800 129536 3724 18160 3704 18176
261 261 261 261 261 261 261 261
0314 26246 52480 15712 —52480 —3856 —14600 —3869 —14656
261 261 261 261 261 261 261 261
0152 —3038 171184 25088 —265216 —2024 —28952 —2554 —28960
261 261 261 261 261 261 261 261
0134 —14962 —45080 —27104 129536 2384 18160 2113 18176
261 261 261 261 261 261 261 261
0116 25912 35776 16208 —35776 —4984 —4016 —12512 —3892
261 261 261 261 261 261 261 261
5111 19562 252928 17536 —252928 —T7930 —39656 —8138 —43888
261 261 261 261 261 261 261 261
4112 14218 252928 25472 —252928 —5792 —39656 —6418 —43888
261 261 261 261 261 261 261 261
3311 14218 119296 25472 —119296 —4226 —22952 —4330 —25096
261 261 261 261 261 261 261 261
3131 —24170 —178712 —16384 263168 2890 39040 2810 36968
261 261 261 261 261 261 261 261
3113 11546 186112 29440 —186112 —3940 —31304 —4514 —34492
261 261 261 261 261 261 261 261
2312 19898 119296 21088 —119296 —4984 —22952 —5036 —25096
261 261 261 261 261 261 261 261
2132 —16522 —178712 —24896 263168 2228 39040 1666 36968
261 261 261 261 261 261 261 261
2114 14386 119296 27248 —119296 —3536 —22952 —3823 —25096
261 261 261 261 261 261 261 261
1511 19898 52480 21088 —52480 —3418 —14600 —3470 —14656
261 261 261 261 261 261 261 261
1331 —16522 —45080 —24896 129536 1706 18160 1666 18176
261 261 261 261 261 261 261 261
1313 22738 85888 18896 —85888 —4580 — 18776 —4606 —19876
261 261 261 261 261 261 261 261
1151 3842 171184 16768 —265216 —2482 —28952 —2498 —28960
261 261 261 261 261 261 261 261
1133 —12698 —111896 —29152 196352 1636 28600 1094 27572
261 261 261 261 261 261 261 261
1115 19982 69184 21976 —69184 —3856 —16688 —3869 —17788
261 261 261 261 261 261 261 261




OCTONARY QUADRATIC FORMS

ijklm aj al, al a) al ag ar aj ay
00026 | 0 550 O | g6 | 500 | 300 | =00 | 75 | o0 | 38
00062 | 0 | 555 | O | 5355 | so0 | 360 | s00 | 75 | 100 | B8
00044 | 0 50 0 o0 | w00 | T80 | 28 | 75 | 0 | 38
00422 24100 ﬁ % 0 ﬁ ﬁ 0 ;;:L 1;03) %
00242 | 555 1505 Té50 0 1600 %0 0 = 5o %
00224 | 135 ﬁ #070 0 s 555 0 %1 1;03 28
02222 | g | gao | wo | O | w0 | mo | O | % | @ | 5
04022 0 o5 0 &)Z] % = | 25 —77%8 1;0% g6
02042 | 0 | w55 | O | 730 [ w0 | 3o | a0 | 75 | o0 | 58
o0 | 0 | gy | 0 | Fh| e ||| K| H| B
01511 | 5305 | za00 | so6 | O | Soo | w0 | O | 7 | Zoo | 38
03311 555 55 o 0 325 i 0 =2 | &2 g
05111 | 5505 | seo0 | 300 | O | 3200 | oo | © | % | w0 | 35
01313 | 1555 | 7s00 | 600 | 0 | Toos | oo | O | & | Too | 5%
03113 | 1955 | To20 | @10 0 s | | O | | ™| ¢
01133 | =5 | =0 | % 0 =5 | o 0 22 I3 ¢
01115 | 5655 | seo0 | 3500 | O | 3200 | soo | O | % | Zoo | 38
01331 | 1o To95 o 0 = i 0 2| &2 g
03131 | 125 | o905 | oo 0 e | ol 0 2 o | 48
Table 7.(Theorem 2.3 (i)) 01151 | 23 | o2 | 2 | 0 | e | 32| o | 22 | 52 | &
11123 | 1555 | 7020 | Gas | © | o0 | | O | T | ™ | 8
11141 | 15565 | toz00 | sao0 | © | saoo | w0 | O | B | o | 2
11321 | 55 | a0 | 320 0 3 |m| 0| B | ® | ¢
13121 | 5535 | Goo6 | oo | O | 3m0 | wos | O | B | w0 | 5
10412 | 55 | Ta00 | a6 | 0 | wo | mw | O | 7 | o0 | 3
12212 | 1355 505 =5 0 = = 0 L = 2
14012 | &5 e Toos 0 o5 | 3% 0 =28 22| 28
10034 | 7555 505 =0 0 oo | =% 0 = =%
10232 | 3455 | zaos | so | O | s | o | O | 5 | T | 5
12032 | gbg P 705 0 a0 | 3% 0 N
10052 | 15555 | o200 | saoo | O | savo | meo | O | 75 | o | 38
10214 | 455 | 3100 | w00 0 o |30 | O | 7 | o0 | 3
12014 | 55 | 330 | oo 0 W |0 | 0| % | 5| 3%
10016 | 7355 | 7s00 | Tooo | 0 | Teoo | mw | © | 7 | o0 | 3
22022 | 55 e Toos 0 s | 5% 0 =28 | =9 | 3
21311 oo e = 0 125 i 0 2| &2 g
23111 | i35 ] o5 0 oo | ol 0 2 o | 48
21113 | 55 55 = 0 325 i 0 =2 | &2 g
21131 | 4i35 ] 355 0 e | ol 0 2 s | 18
20222 | 505 | 200 | w0 | O | s |0 | O | % | S0 | 35
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Table 7 (contd.)

igklm | afy | afy | afg | ajy | aj5 ale | ajz | ajg | afe | aj
00026 | 0O 0 0 i e | P2 0 -3 0 -9
00062 | 0O 0 0o | =35 | -8 32 0 = 0 =2
00044 | © 0 0 8 16 128 0 2 0 18
00422 | 0 e s G = Bl I T I S
00242 | 0O 0 B 2 16 128 3 2 2 18
00224 | 0 o | 2 0 =6 =sl2 ) -1 3 | 28 -9
02222 | 0 0 2 4 16 128 i 2 2 8
04022 | 0 0 o | = o | =] o0 | 1 0 | -27
02042 | 0 | 0 | 0 | 2| 8 | = | 0 | -1 0 | -27
02024 | 0 0 0 L1 16 128 0 2 0 18
01511 0 0 2 g 16 86 2 2 2L 83
03311 | 0 o | | -3 12 | 32 | F | F ] 2| =2
05111 | 0 0 2 4 16 256 z z 8l &
o3| 0 [ o | B 5[ w338 |F
03113 | 0 0 0 0 0 0 21| 1 g 52
01133 | 0 o | F# | F -6 R B A -9
01115 0 0 = S 16 256 2 2 2 2
01331 | 0 o | F2| 2|18 48 | F|FP| |2
03131 | 0 o | B | 3 10 | 8 | X | 3 | 35| 27
01151 0 0 % 3 8 2 2 z 243 81
11123 | © 0 0 0 -4 32 | F | P 2 =2
11141 0 0 = 3 12 2% iz g 135 27
11321 | 0 o | 3| -3 16 | 64 | | 2| R | =22
13121 0 0 2 4 12 % z g 8l 2
10412 | 0 | 0 | 2| o | = | =2 L] 5 3 | .15
12212 | 0 0 3 4 16 1z8 1 2 9 18
14012 | © 0 2z 0 0 =128 | 1 -1 27 | o7
10034 | 0 0 L 2 16 128 1 2 2 18
10232 | 0 0 2 2 20 2 1 3 9 9
12032 0 0 i -2 -8 L H -1 2z 27
10052 | 0O 0 g -2 -8 32 = FE | 2
10214 | 0O 0 2 4 0 =5z | 1 -3 2 -9
12014 | © 0 z 4 16 12 1 2 2 18
10016 | 0 o | & T -3 9 9
22022 | 0 0 2z 0 0 =128 | 1 -1 2 | o7
21311 | 0 0 0 0 -8 -64 LR )=
23111 0 0 o 5 20 % 2 s zr 2z
21113 | 0 0 1 3 4 -32 1 2 2 =2z
21131 0 0 4 z 18 16 i1 2 8L 2
20222 | 0 0 H 4 24 448 1 4 9 0




Table 7. (contd.)

OCTONARY QUADRATIC FORMS

igklm | ay; | ap; | aps | apy | ajs aje | aby | azs | aby | asg
00026 | 0 . 0 0 0 1 0 0 0
00062 | 0 3 8 0 0 0 3 0 0 0
00044 | © -2 | -8 0 0 0 2|0 0 0
00422 | % 2 12 | -1 3 i 3 4 2 | a
00242 | £ | -2 | -8 3 2 20 2] 1 0 3
1 4 20 =1 3 1 2 1 -1
00224 | 15 | 5 | T | 3 | 2 kS 1 3|3 |2
02222 | 3 | 0 -8 1 2 = | -2]-1]0 1
04022 | © 4 4 0 0 0 3 0 0 0
02042 | 0 3 4 0 0 0 3 0 0 0
02024 | 0 0 -8 0 0 0 2| 0 0 0
-5 —50 -1 -7 -5 -5 1
01511 | 0 3 | 3 | 1 S I s 5 | 2
oss1n | & |8 | 6 ||| 0| 3|1
05111 | =2 | © 10 | o o | F | 2| 211 0
1 -1 —26 1 9 =3 -1 1
01313 | 5 | 5 | 5 | 1 1 L - R e
03113 | 2 2 6 | & | 2 2 2 0 0o | F
P 3 3 =3 —27 7 1 1 =3
01133 | 36 | 3 6 15| =% |1 |2z |1]|7%
5 —10 1 —1 -2 -1
01115 1 57 | 0 | =5~ | 0 0 s |z |3 |3 |09
osst| 3l s | w0 |2l 1380
—13 -1 3 27 =9 =3 3 3
03131 | 55~ | = | 2 5| % || 9= | 1] %
—25 -5 1 27 —21 -3 =5 5 3
01151 | =3 1 0 i | 7 |3 | =T | =T| 8 |8
ms g 26 | F|F | 8| 3|13 T
-9 -3 3 27 -9 =3 1 3
4l | 5 = | 6 i | 7T | |2 ||z |1
11321 | 3 3 14 | F| P2 1 z 2 i
w2t | 2o | 6 | 3| F @2 al|s
2 2 1 4 2
10412 | 2 2 12 | -1 3 1 3 4 2|
12212 | 0 0 -8 z 2 0 -2 | -1 0 3
14012 | % 4 4 0 0 3 3 0 0 0
10034 | L | 2| -8 1] 2] 210 0 1
10232 | 0 -2 | -8 1 0 = | 3] -1]0 1
1 3 1 1
12032 | & 3 4 0 0 2 3 1 1 0
-3 5 9 3 1 1
10052 | T8 32 8 0 0 =1 2| 4 1 0
1 2 20 =1 3 1 2 1 —1
10214 | 5 3| 3 | = | 3 3 1 3 3 | =
12014 | 3 0 -8 0 0 3 2| 0 0 0
3 5 4 20 1
10016 | 5 | & | 2 0 0 1 1 0 0 0
22022 | % 4 4 0 0 3 3 1 1 0
21311 | 1 3 14 | F | P2 2 z 2 3|1
23111 | £ | 1 -6 3| oz o | FE |1 3 3
21113 | 2 3 6 | 2| 2 1 3 1 1|
-3 11 27 —3 —3 1 9
21181 | 5 | -1 -10 ) F | 5 | % | 2| 1] o3 s
20222 | 0 0 -8 2| P2 0 4 -11]0 2
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Table 7.(contd.)

Table 7.(contd.)

ijklm | a al, al a al ag a’ ag ay | aly
20042 | 5555 | geoo | sm0 | O [ 3mos | s | O | ¥ | o | 38
20024 | 755 | zoo | sos | O [ w0 | wo | O | % | w | 3
81121 | 755 | w00 | w00 | O | 7oos | oo | O | 7 | =0 | 28
80212 | lg | G0 | o | O | mo | mo | O | 7 | 0 |
32012 | 355 | 7m0 | sos | O | soo | 3o | O | F | o | 3%
30032 | 7555 | o0 | Teoo | O | Teos | 3o | O | 7 | o | 3
30014 | 155 | o0 | mo | O [ wo | mo | O | % | % | 3
1111 | 23 | 3 2| 0 | 2 | s o | | 52| L
40022 | 555 | za05 | so6 | O | w0 | 3o | O | 75 | 1o | 38
50012 | 1355 | 300 | s | O | w0 | 3o | O | ¥ | 1o | 38
ijklm | a3, als als | aly | ajs ale ajz | als ale | az
20042 | 0 0 g 0 S | =2 F ] o | =] er
20024 0 0 2z 4 16 128 z 2 2 18
31121 0 0 1 5 24 236 3 13 | 2
30212 0 0 g 8 24 48 1 4 9 0
32012 | 0 0 4 4 6 | =22 1| 2 | 27
30032 | 0 0 z 2 8 | =] 0 0 0 0
30014 | 0O 0 1 8 16 128 1 2 9 18
41111 | 0 0 g 8 32 286 18| 8| %
40022 | 0O 0 4 4 0 =768 | 1 1 2| 27
50012 | 0 0 = | 8 32 | =Z%8& | 3 1 8l | o7
ighlm | a5y | aby | abs | aby | ab5 | abg | ab7 | abg | abg | asg
20042 | 2| 3 | 4 | 0 o] 3| 3 1 1 0
20024 | 3 0 | -8 1|9 3| -21]0 0 1
31121 | 7 | 1 | -14 | 2 0 o |HE|1] 41| 2
30212 | 0 4 | 8| 2 | 2|1 ]-4]|-1)|o0 | 2
32012 | 4 | 6 | 4 | O o 2|3 1 1 0
30032 | 5| 4 | 4] 0 0 2 6 2| 2 0
30014 | 1 4 | 8| 1|9 |1 |-2|0]0 1
41111 | 0 5 | -14 | 2 ol 3| 2| 1] 3] 3
40022 | L | 6 |-12] 0 o] 2] o9 2 2 0
50012 | 2 | 10 | -12 | 0 o] 2] 09 2 2 0




OCTONARY QUADRATIC FORMS

igklm | 6, | by |4 | by | bl | b bl bh by 10
00323 | 0 | 74 | o | & |2 ]| o | 22 0 shee | 2t
00143 | 0 | 22 |0 | & | & | o 1 0 T35 1353
00341 | 0 | &2 | o | & | 22| o a0 0 et | g
00521 | O | z37 | O | 457 | 5% 0 o 0 Stity Tisr
00125 0 4?1 0 47581 41561 0 1?5112 0 243025795 %gé
00161 | 0 | 2& | o | B | 2 | o = 0 ST —per®
o412 | 0 | 22 | o | & |2 | o 1344 0 et | T
03212 | 0 | Ao | o | 2z | B0 | e 0 Bg | 48
05012 | 0 | 26 | o | L8 | o | 1664 0 g1z 0 w5
01034 | 0 | A& | o | 22 | o | 32 o | = 0 I
01232 | 0 | A |0 | 22 | A0 | o | 5288 0 e | e
03032 | 0 | 728 | o | 8| o | 822 0 38 0 2
01052 | 0 | 728 | o | 08 418 0 1728 0 e
01214 | 0 | =2 | o | & | 25 | o in 0 St | st
03014 | 0 | & [0 | & | o | s 0 | =8 0 i
01016 | 0 | 22 [0 | 2 | o | iz 0 5278 0 i
02123 | 0 | =2 | 0| 2% | 22 0 2680 0 et 3553
02141 | 0 | 28 | o | 2 | 25 | o T 0 T et
02321 | 0 | =2 |0 | & | 82| o 720 0 S &t
Table 8.(Theorem 2.3(ii)) 04121 | 0 | 28 | o | & | L2 | ¢ =L 0 e ot
1222 |0 | A2 | o | & | & | o o 0  on Tos
11042 | 0 | 328 | o | dos | 32 | ¢ 216 0 s | =
11024 | 0 | A% | o | & | & | o B 0 e e
13022 | 0 | 528 | o | 18 | 104 | ¢ 432 0 e | TR
10313 | 0 | o2 | o | & | & | o | =2 0 e | dosst
1213 [ 0 | =2 [ o | & | & | o 720 0 =5 | B&8
10115 | 0 | g7 | 0 | 75 | o= 0 St 0 5o fo%0
10133 [0 | = [o |2 |22 o 360 0 —5oa" G5t
10511 | O | o2 | o | J8 | 428 | o | =246 0 | T
12311 [0 | 22| 0| & 1] o L 0 e Eron
i | o | 2 o | 22| oo o 0 = e
10331 | 0 | =22 | 0| & | & | o = 0 R | EE
12131 | 0 | 2 |0 |24 | X2 | o T 0 S R
10150 [0 | 2 | o | 2 | 28| o | 5% 0 ey o
22121 | 0 | 28 | o | 24 |24 | o a8z 0 2t e
21212 | 0 | 2% |0 | 22 |10 ]| o | =52 | o Y| =
23012 | 0 | 328 | o | o8 | 208 [ 864 0 22| 2B
21032 | 0 | 328 | 0 | o8 |14 [ 42 0 = | =2
21014 | 0 | 2% | o | 22 | & | o | e 0 Eiie Eiin
20123 | 0 | 22 |0 | & | & | o 72 0 e | BB
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Table 8.(contd.)

. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

.. / ’ ’ / / ’ / ’ / ’
ijklm b1y 12 13 14 bis 16 17 18 19 20
00323 —234 —15456 —7232 —128 312 —2496 —2582 1664 —3682 2776
451 151 451 51 451 451 369 369 123 123
00143 —1962 17136 3600 256 8028 —2880 499 —344 589 —648
451 451 451 51 451 451 123 123 41 a1
00341 4194 49608 7200 256 —180 —2880 752 —552 932 —2616
451 451 451 151 451 451 123 a1 41 a1
00521 —3174 —4632 —14464 | —128 624 —89088 —1448 664 —2072 1800
451 451 151 151 151 451 123 128 a1 a1
00125 —1470 —4632 —3616 —128 5568 —2496 —1373 —304 —2005 —176
151 151 451 451 451 451 369 369 123 123
00161 3024 —96876 —2720 —896 | 12204 193104 —831 866 —3585 3006
451 451 151 151 151 451 164 a1 164 a1
01412 504 22488 7200 64 —672 —2688 2584 —1160 3452 —568
151 451 451 51 151 451 369 369 123 123
03212 —216 —31752 —3648 —320 288 —2304 —416 1168 —540 2368
151 151 151 51 51 I51 123 123 a1 a1
3672 —6912 —48 192
05012 0 ESy 0 0 0 151 0 a1 0 ar
—144 —480 —1152 —56 —448
01034 0 51 0 51 0 451 0 a1 0 a1
01232 —108 —31752 —5432 —320 144 —2304 —206 1168 —844 1876
451 451 451 i51 451 451 a1 123 a1 a1
216 416 —5184 104 396
03032 0 T 0 51 0 =T 0 a1 0 1
1728 624 —4320 98 498
01052 0 451 0 451 0 451 0 a1 0 41
01214 252 11664 3600 64 —336 —2688 1292 —832 1726 88
151 451 451 151 451 451 369 369 123 12
—1008 —640 —64 16
03014 0 100 0 N 0 0 g 0 1
2856 —5376 —112 368
01016 0 G51 0 0 0 i 0 153 0 e
02123 —3924 17136 3592 256 16056 —2880 424 —344 481 —648
151 151 451 151 451 a51 123 123 T a1
02141 —6129 —48168 —3636 —896 | 24408 —1728 —108 784 —1125 3744
451 a51 451 51 451 151 a1 a1 82 a1
02321 270 49608 7184 256 —360 —2880 269 —552 1085 —2616
51 451 451 a51 451 451 41 a1 41 a1
04121 | =12258 —48168 —3664 —896 | 48816 —1728 —93 784 —633 3744
451 151 451 i51 451 451 a1 1 a1 41
11222 —216 —31752 —7256 —320 288 —2304 —248 1168 —1032 1384
451 151 451 151 51 451 i1 123 i1 41
11042 81 1080 2680 832 —108 —3456 309 256 633 600
251 451 451 151 151 451 82 a1 1 1
11024 —108 720 —1824 —320 144 —2304 —42 —48 —188 —912
451 451 151 151 151 151 11 a1 11 a1
13022 162 1080 1752 832 —216 —3456 104 256 405 600
451 451 451 151 151 151 a1 a1 T 1
10313 —468 —15456 —7248 —128 624 —2496 —2089 1664 —3059 2776
51 151 451 451 451 451 369 369 123 123
12113 270 17136 3576 256 —360 —2880 520 —344 675 —648
151 151 451 151 151 a51 123 123 1 a1
10115 —234 —4632 —3624 —128 312 —2496 —1024 —304 —1427 —176
451 151 151 151 451 a51 369 369 123 123
10133 135 17136 5396 256 —180 —2880 515 —224 1055 —1632
451 451 451 a51 451 451 82 a1 41 a1
10511 —936 —4632 —14496 —128 1248 —89088 —1420 664 —2094 1800
451 451 451 451 451 451 123 123 a1 a1
12311 540 49608 7152 256 —1720 —2880 333 —552 1309 —2616
451 451 451 151 451 451 41 a1 41 a1
14111 —162 —48168 —3720 —896 216 —1728 —104 784 —405 3744
451 251 151 151 151 151 11 1 a1 a1
10331 8388 17136 10792 256 —360 127008 2147 —552 2867 —3764
451 151 451 151 151 451 246 a1 82 a1
12131 —81 —48168 —5468 —896 108 —1728 —309 784 —633 3252
451 451 151 151 151 151 82 a1 a1 a1
10151 —81 —96876 —4538 —896 54 193104 —149 866 —2127 2514
902 451 451 51 151 451 a1 a1 164 a1
29121 —162 —48168 —7328 —896 216 —1728 —186 784 —774 2760
51 151 151 51 151 151 a1 a1 a1 a1
21212 —432 —31752 —7296 —320 576 —2304 —668 1168 —916 1384
51 151 151 51 451 a51 123 123 a1 a1
23012 324 1080 3504 832 —432 —3456 208 256 810 600
451 451 451 451 451 451 41 a1 T a1
21032 162 1080 5360 832 —216 —3456 309 420 1266 600
451 451 451 51 451 451 T a1 41 1
21014 —216 720 —3648 —320 288 —2304 —84 —48 —376 —912
451 451 451 151 451 451 i1 a1 i1 a1
20123 270 17136 7184 256 —360 —2880 971 —1000 1413 —2616
151 451 451 151 151 451 123 123 11 a1




Table 8.(contd.)

OCTONARY

QUADRATIC FORMS

2z / ’ / ’ / ’ ’ ’
ijklm 21 22 bas 24 25 26 27 bas
00323 650 —1520 23752 —13888 4488 —6976 —1154 1016
123 123 369 369 a1 a1 123 123
—83 248 —2984 3136 —2184 3456 163 —240
00143 a1 41 123 123 a1 41 1 a1
00341 —84 904 —4984 4544 —3384 11328 244 —896
a1 a1 123 a1 a1 a1 41 a1
00521 324 —944 13648 —13376 7664 —12224 —660 776
41 41 123 123 41 41 41 41
00125 407 —536 14008 1856 2408 —1728 —659 32
123 123 369 369 41 41 123 123
00161 567 —786 1266 —2784 2574 —12096 —827 758
164 a1 a1 a1 41 41 164 1
01412 —580 1088 —20528 —2240 —4368 4800 1060 —344
123 123 369 369 a1 41 123 123
36 —392 2464 —13760 1872 —8256 —128 792
03212 a1 a1 123 123 41 41 a1 1
456 320 576 —64
05012 | 0 i 0 e 0 E 0 a1
80 448 —768 —48
01034 0 it 0 i 0 a1 0 =
100 —556 1504 —9824 2904 —8256 —228 628
01232 a1 a1 41 123 41 a1 a1 1
03032 0 180 0 0 0 0 0 =2
42 —160 —288 14
01052 0 it 0 73] 0 ) 0 iT
01214 —290 760 —10264 —4864 —2184 2176 530 —16
123 123 369 369 41 41 123 123
224 —640 —1152 96
03014 0 i 0 11 0 a1 0 o
136 —2752 448 96
01016 | O I 0 123 0 T 0 I
—43 248 —1868 3136 —1908 3456 121 —240
02123 a1 1 123 123 a1 41 1 a1
75 —1032 974 —6720 1458 —12096 —253 1168
02141 82 41 1 41 41 41 82 41
—127 904 —1792 4544 —3816 11328 283 —896
02321 a1 1 a1 a1 a1 a1 1 a1
04121 75 —1032 1456 —6720 1440 —12096 —171 1168
11 a1 41 a1 41 a1 a1 41
11222 200 —720 2024 —5888 3840 —8256 —292 464
1 a1 41 123 41 a1 41 a1
—75 —96 —1374 —320 —2178 —576 212 40
11042 41 41 41 41 41 41 1 a1
100 —64 520 1536 936 —384 —64 —192
11024 1 a1 1 41 1 41 a1 41
—27 —96 —780 —320 —1404 —576 137 40
13022 41 41 41 41 41 41 1 a1
10313 685 —1520 19952 —13888 4056 —6976 —955 1016
123 123 369 369 41 41 123 123
12113 —45 248 —3572 3136 —2340 3456 201 —240
a1 1 123 123 a1 41 1 a1
10115 445 =536 9812 1856 2028 —1728 =457 32
123 123 369 369 a1 a1 123 123
—125 412 —2126 3232 —3630 7392 326 —568
10133 a1 1 a1 41 a1 41 1 a1
10511 402 —944 13520 —13376 8112 —12224 —664 776
a1 a1 123 123 a1 a1 a1 1
12311 —131 904 —2272 4544 —4680 11328 361 —896
a1 a1 41 41 a1 a1 1 a1
14111 27 —1032 452 —6720 1404 —12096 —55 1168
1 41 41 41 41 41 41 41
10331 —213 1232 —8984 8480 —5292 15264 853 —1388
82 41 123 41 41 41 2 41
12131 75 —1032 882 —5408 2178 —12096 —130 1004
41 a1 1 41 4T 41 a1 41
10151 273 —786 605 —1472 1827 —12096 —383 594
164 a1 a1 a1 a1 a1 164 41
292121 150 —1032 1272 —4096 2880 —12096 —178 840
a1 a1 a1 a1 a1 a1 a1 a1
21212 236 —720 5584 —5888 3744 —8256 —256 464
1 a1 123 123 41 a1 a1 a1
- —54 —96 —1560 —320 —2808 —576 274 40
23012 41 41 41 41 41 41 1 a1
—150 —96 —2748 —320 —4356 —576 424 40
21032 41 41 a1 41 41 41 41 a1
200 —64 1040 1536 1872 —384 —128 —192
21014 1 a1 41 41 4T 41 a1 41
20123 —127 576 —8656 16256 —4800 11328 447 —896
41 41 123 123 41 41 1 41
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N / ’ / ’ / ’ / ’ / ’
ijklm by by by by by bg bz bg by 10
28 54 112 —216 3483 —4736
20141 0 i51 0 a51 451 0 451 0 902 451
-8 90 128 1440 —26630 9600
20321 0 151 0 a51 451 0 451 0 1353 451
—26 108 208 864 —6269 —1272
31022 0 151 0 151 151 0 51 0 151 151
-8 90 128 1440 —15355 21584
30113 0 351 0 351 151 0 451 0 1353 1353
-8 90 256 2880 —9936 9600
30311 0 151 0 451 451 0 451 0 451 451
28 54 448 —864 3809 —4736
32111 0 51 0 151 451 0 451 0 451 451
28 54 224 —432 2005 —1128
30131 0 451 0 151 451 0 451 0 902 451
—26 108 416 1728 —6224 —1272
41012 0 151 0 451 51 0 451 0 451 151
28 54 448 —864 2456 2480
40121 0 51 0 a51 51 0 451 0 451 451
5 28 54 896 —1728 6716 2480
50111 0 51 0 a51 51 0 451 0 451 451
Table 8.(contd.)
. / ’ / ’ ’ ’ / ’ / ’
ijklm b1y b1y bls 14 b1s big blz big big bao
20141 —12258 —48168 —7272 —896 108 —1728 19 784 333 2760
151 451 451 a51 451 a51 2 a1 2 11
20321 8658 —15336 14368 256 —720 256896 1450 —552 2088 —4912
451 151 451 151 151 451 123 a1 41 a1
31022 324 1080 7112 832 —432 —3456 413 584 1671 600
51 451 451 451 351 451 a1 a1 a1 a1
30113 540 17136 7152 256 —720 —2880 917 —1000 1391 —2616
451 451 451 351 451 451 12: 123 a1 a1
30311 1080 —15336 14304 256 —1440 256896 584 —552 2618 —4912
451 451 451 451 451 451 a1 a1 41 a1
—324 —48168 —7440 —896 432 —1728 —167 784 —687 2760
32111 — — L=
151 451 451 451 451 451 a1 a1 T 11
—24516 49248 —10936 —896 216 —391392 325 620 1527 3744
30131
151 451 51 151 51 451 82 a1 82 11
41012 648 1080 7008 832 —864 —3456 416 584 1620 600
51 451 451 451 151 451 a1 a1 a1 1
—24678 146664 —14656 —896 432 — 781056 120 456 420 4728
40121 == ==
451 451 451 451 451 451 1 a1 1 a1
50111 —648 146664 —14880 —896 864 — 781056 —252 456 4728
151 451 451 a51 451 451 a1 1 11
. e ’ ’ ’ / ’ / ’ ’
ijklm 21 22 23 24 25 26 27 28
20141 —219 —1032 —348 —4096 —36 —12096 191 840
82 a1 a1 a1 a1 a1 82 a1
20321 —172 1560 —13376 12416 —7632 19200 648 —1880
a1 a1 123 a1 a1 a1 a1 a1
—177 —96 —3528 —320 —5760 —576 561 40
31022 a1 a1 a1 a1 a1 a1 a1 a1
30113 —49 576 —8128 16256 —4680 11328 443 —896
a1 a1 123 123 a1 41 a1 a1
. —262 1560 —5200 12416 —9360 19200 804 —1880
Table 8.(contd.) 30311 T Y5t T 751 IT T AT a1
32111 177 —1032 1232 —4096 2808 —12096 —151 840
T a1 a1 a1 a1 a1 a1 a1
30131 —561 —1524 —1024 —10656 —1548 —12096 505 1496
82 a1 a1 a1 a1 a1 82 a1
—108 —96 —3120 —320 —5616 —576 548 40
41012 41 41 41 41 41 41 41 a1
—192 —2016 —80 —17216 —144 —12096 136 2152
40121 a1 a1 a1 a1 a1 a1 1 41
50111 354 —2016 3120 —17216 5616 —12096 —384 2152
a1 a1 41 a1 41 a1 a1 41




OCTONARY QUADRATIC FORMS

ijklm | ¢} | b ch ey | et | cg | er | ek | en | chy
00512 | 0 | & | & |0 |0 | 0O 0|0 || o0
00134 | 0 | & | 53 |0 ] 0| O 0 |0|% |0
00332 | 0 | & | 72 |0 |0 O 0 |0|5 |0
00152 | O | 137 | 2z | O | O | O 0| 0|55 0
00314 | 0 | 5 | 55 |0 | O | 0O 0|05 0
00116 | 0 | & | X |0 |0 0O 0|0 || o0
02312 | O | & | 53 |0 ] O | O 0 |0|% |0
02132 | 0 | & | g5 | O | O | O 0|05 |0
04112 | 0 | = | K | o | o0 | 0O 0 |0 |31 o0
02114 | 0 | & | |00 | O oo |&L| o
03023 | 0 | O o |o|o| 2 | AL|lo|XK]|o
01223 [ 0 | & | & | 0|0 ]| O 0 | 0|51 0
01043 | 0 | 0 o |o|o| ¥ |Z|0o]|x]o0
01241 | 0 | & | 52 |0 ] 0| O 0o |o|&| o0
03041 | 0 | © 0o |ofo |3 |32|lo|L]o0
01421 | 0 | & | £ |o |0 | 0O 0|0 || o0
03221 | 0 | & | 72 |0 ] 0| O 0|05 |0
05021 | 0 | © 0 |[o]o |12 ]0|&] 0
01025 | 0 | © o |lo|lo| 22 |32]o0|X|o0
Table 9.(Theorem 2.3(iii)) 01061 | 0 | 0 0 |0|0]| 3 |z |0]5]0
11213 | 0 | & | =5 | 0| 0] O 0 |0 ]3]0
11033 | 0 | & | 52 | 0] 0| O oo |&L| o
11411 | o | £ | ZF o |0 | O 0 |o0|%| o
11015 | 0 | & | K |o | o0 ]| O 0|05 |0
11231 | 0 | &% | g | 0|0 | O 0 |0 |55 |0
11051 | 0 | &5 | =z | 0| 0] O 0 0] ]| 0
10322 | 0 | & | = |0]o0] O o |o|L| o0
12122 | 0 | = | X |o|oOo]| O 0 |o0|%k| o
10142 | 0 | &% | &5 | 0| 0] O 0|05 |0
10124 | 0 | & | g | 0|0 0 0 |0 |5 |0
13013 | 0 | % | Z9 | 0|0 O 0 |0|s55] 0
13211 | 0 | & | = | 0] 0] O 0o |o|&| o0
15011 | 0 | 22 | L o | 0| O 0 |o0|%x| o
13031 | 0 | 22 | & | O | O] O 0 | 0|51 0
22112 | 0 | 2% | 5 |0 | O | O 0 |0 |55 |0
20312 | 0 | & | FZ | 0|0 O 0|0 |%|o0
20132 | 0 | & | & | o]0 O 0o || o0
20114 | 0 | & | & |0 | O] O o |o|&L| o0
21023 | 0 | % | @ |0 | O] O 0o |o|&| o0
21041 | 0 | 22 | &5 | O | O | O 0 |0 |5 |0




B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

igklm | cjy | iy | cig Cla s 1 ciz cla 1o cho
00512 | 0 | & | 48 0 2 2 0 16 24 0
00134 | 0 | 32 | 72 | = 18 i 0 0 0 12
00332 | 0 | 2 | 55 | =2 | & | =2 | o -6 6 24
00152 | 0 | & | 52 | = ol 20 0 5 -15 -20
00314 | 0 | 55 | 2 0 a 3 0 12 12 0
00116 | 0 | & | & 0 > 32 0 4 12 0
02312 | 0 | 52 | & | 32 2 =51 4 4 4 16
02132 | 0 | & | 2| = | =% | B 4 4 -8 -16
04112 | 0 | & | & | P22 < g2 8 4 -4 -16
02114 | 0 | 32 | B | ¢ 38 52 4 4 4 8
03023 | 0 | 52| O 0 0 0 98| 2 | =42 2
01223 | 0 | & | | 2 | B | # 2 8 -4 -12
01043 | 0 | 32| © 0 0 0 26 | 20 | =28 | 204
01241 | 0 | 2 | FZ | =2 | & | 22| 3 -8 18 26
03041 | 0 | 2 | 0 0 0 0 g6 | 80 | o | 358
01421 | 0 | & | 35 | = | =22 gs 2 8 -4 -28
03221 | 0 | 32 | 25 | =& a4 =5 6 -8 12 20
05021 | 0 | 22 | O 0 0 0 126 | 24 108 | =348
01025 | 0 | & | © 0 0 0 L 18 | =0
Table 9.(contd.) 01061 | 0 | 22 | © 0 0 0 20 | =224 | s | 340
11213 | o | & | 22| 2| 3= 2 2 16 8 -8
11033 | 0 | 32 | & | 2| 4 i 2 16 -10 14
11411 | 0 | & | 28 | 44 28 44 0 16 12 -20
11015 | 0 | & | & | 2 20 2] 2 8 20 -4
11231 | 0 | 352 | 48 | 38 | 188 | 3B | 3 -8 18 26
11051 | 0 | Z | 39 | 5151 BT 28 -10 10 -20
10322 | 0 | 32| & | 322 8 S 0 -8 0 16
12122 | 0 | £ | 48| 22 = g2 4 16 -8 -16
10142 | 0 | & | £ | &= | = 3l 0 18 -18 | -24
10124 | 0 | 32| & | R | 8 52 0 0 0 8
13013 | 0 | 32 | 42 | 522 | 2 2 6 24 -12 12
13211 | 0 | 52 | 28 | B | L2 | 2 6 0 24 24
15011 | 0 | 2 | 32 | 394 | 58 = 10 8 4 -20
13031 | 0 | Z | 18 | P2 2 - 6 0 6 -18
22112 | 0 | & | 22| 2| & 25 8 28 -4 -16
20312 | 0 | 32| &5 | 3 2 2 4 0 -8 0
20132 | 0 | & | & | 32| F2 | 2 4 30 -14 -24
20114 | 0 | 2| & | 322 = 5] 4 4 4 0
21023 | 0 | 32 | 42 | 32 2 2 6 24 -12 12
21041 | 0 | 2| 22| B | | 2|7 -4 10 -26




Table 9.(contd.)

OCTONARY QUADRATIC FORMS

igklm | cp, Cho cha Cha chs | a6 | o7 | coa | chg | chg
oos12 | K| o | 2l g g
oosa | g | oSS )T |
00332 | 40 2z | =2d6 ) =26 ) 3 | o0 | 2| 3| -8 | 8
o012 | B | =g | ae | oz |22l aTls g 6
oosa | 20|l |24y g s | s
00116 | =& 0 o e I U I VI R I
oz | =g | g || g 220 | o
ons | | SRl oW | 2| P 4]0 0
04112 | 498 102 s 56 | -1 | -1 | o0 0| 0 0
02114 | 48 g0 e I I s (S (O ) 0
03023 | =y¢ | 8¢ | =780 | =134 ) o | 0 | 0 | O | © 0
01223 | 3¢ | =320 | 134 ) ues g | 1 2 | 4 | 4
01043 | =376 | 864 | =4760 | =134 | g | o | 0 | O | © 0
01241 | =318 864 —1760 | =134 | 2 | -1 0 | -4 | -12
03041 | 4 | =38 | g6 | 824 | o | 0 | O | O | O 0
01421 | 3¢ | =105¢ | 3552 280 | 2| 0| 2| 4| 8| -8
03221 | —37° 864 —1760 | =334 | g 2 | -1 0 | -4 | -12
05021 | S | =216 | 3136 1024 1 o | 0| 0] 0] O 0
01025 | 3¢ | =220 | 1344 | 188 | o0 | 0 | O | O | O 0
01061 | 28 | =1300 | 2216 656 oo | o | oo 0
11213 | 28 | =220 | i34 | M08 ) 1 | o 1 2 | 4 | 4
1033 | =S| am | S | =g 1 (S0 [ 2 6| o
11411 | 538 | =956 | 3552 280 | 2| 0| 2| 4| 8| -8
11015 | 520 | =220 | 1344 | M8 | o | 0 | O | O | O 0
11231 | & 496 =228 | =2080 | 9 21| FE|-10] -6
11051 | 28 | =300 | 2216 658 o+ | 1|2 |-2] -6
g2 | e | | =g =2 og | )2 26| 1
1202 | S5 | Sp | oy | e |t g g 0| o
CENE S S A R N N
loi24 | B2 | g | =g | opwe | g | Lol S8 s | g
13013 | =328 | 881 | =1760 | =844 | o | 0 | 0 | O | O 0
13211 | =318 864 =1760 | =134 ) 2 | -1 0 | -4 | -12
15011 | §% | =530 | 286 | 1824 1 0 | 0 | 0 | O | O 0
13031 | S$3 | =36 | sl%6 1024 Vo | L | 1| 2| 2| -6
S A A AR SRR R
zogiz | g | 3k | =g =2l | |52l 26| 16
20132 | =222 | =376 | 28%6 | 2048 | -1 o | 5 | 3 | 4 | -12
2otia | 2| R | =mE Al | g || P28 s
21023 | =318 804 —1760 | =31 | 2 -1 0 -3 -12 | 12
21041 | S& | =216 | 3136 1024 0 1 2 3 | 4| -12
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B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

ijklm | ¢} | b | cb ch ct cg cr | eg | e | clo
21221 | 0 | & | 53 0 0 0 0] 0| 5] o0
23021 | 0 | 22 | L 0 0 0 0 0 | 55| 0
33011 | 0 | 2% | & 0 0 0 0 0 | 5| 0
30122 | O | &% | & 0 0 0 0 0 | 55| 0
31013 | 0 | & | 53 0 0 0 0] 0| 5] o0
31211 | 0 | 8 | 32 0 0 0 0] 0| 5] o0
31031 | 0 | 22 | L 0 0 0 0 0 | 55| 0
40112 | 0 | ¥ | & 0 0 0 0 0 | 5|0
41021 | 0 | 2T | &5 0 0 0 0 0 | 55| 0
51011 | 0 | 2% | & 0 0 0 00| & | o
Table 9.(contd.)
igklm | iy | cfy | cis la s Cle | 17 | cin | €lo | cho

-9 38 —80 134 —94
21221 | 0 | 2| 88 | B0 | 13 ) -9 g | g | 12 | 20

23021 | 0 | 2L | 2 | M| % | & |10 8 | 4 |-20
33011 | 0 | 2T | &4 | =208 | iz | 16 | 48 | 24 | O | -24
30122 | 0 | & | 32| 5| 2 32 112 | 40 | 0 |-16
31013 | 0 | 32 | 54| B0 |80 | M 14 | 40 | -16| 8
31211 | 0 | 52 | ¢ | =2 | g0 | 2012 ] 0 | 12 | 12
31081 | O | 2T | 85 | =27 | 22| S| 15| 12| 6 |-30
40112 | 0 | & | 95| 528 | B | L0 124 | 48| 24| 0O
41021 | 0 | 25 | &4 | =208 | Lz | 16 | 26 | 40 | -4 | -28
51011 | 0 | 2T | 82 | =210 | 434 | 124 | 40 | 80 | -20 | -20
igklm | cjy Cho Cha oy | chs | ch | Ch7 | cha | cho | cho
21221 | 492 128 ) —2496 ) 2816 | 3 1 | -1|-3|-16] 0
23021 | $& | =36 | 3486 | 1924 | 1 2 | 3 | -4 |-12
33011 | S | =210 | 336 | 1024 | o | 1 | 2 | 3 | 4 |-12
souz2 | =g | g | o g gy s |
Table 9.(contd.) 31013 | =576 | 8g4 | =4760 | =134 | 9 | 1 | 0 | -3 |-12 | 12
31211 | 122 128 | =2496 | 2816 | 3 1| -1|-3|-16] 0
31031 | =504 | =B48 | 4976 | 1760 | o | 2 | 3 | § | -6 |-18
s0112 | =g98 | gz | agee | oz | U)o n g | s |
41021 | =gr2 | =280 | 68l6 | 2496 | o | 2 | 4 | 6 | -8 |-24
51011 | =572 | =80 | 6816 | 2486 | o | 2 | 4 | 6 | -8 |-24




OCTONARY QUADRATIC FORMS

<Y

o=

igklm | dj | dj d’ d dyg
00035 | 0 | oz 0 22 0
00071 | 0 | 53¢ 0 o 0
00053 | 0 | oop 0 | 0
00017 | 0 | 5o 0 o
00413 | 0 | 57 | =% 0 ey
00233 | 0 | 27 | 362 0 =
00611 | 0 | 57 | 2% 0 22
00215 | 0 | i | 53¢ 0 o
00431 | 0 | i | £& 0 oy
00251 | 0 | i | 53¢ 0 =
02213 | 0 | o7 | 700 0 =
04013 | 0 | oo 0 ot o
02033 | 0 | zo¢ 0 21 0
02411 | 0 | 50 | 522 0 16
04211 | 0 | 531 | 351 0 =
06011 | 0 | 5o 0 o4 0
02015 | 0 | 53¢ 0 =4 0
02231 | 0 | mor | oop 0 =
04031 | 0 | 537 0 2z 0
Table 10.(Theorem 2.3(iv)) 02051 | 0 | &7 0 | 255 | O
01322 | 0 | 5 | 5% 0 =
03122 | 0 | 57 | 2or 0 =
01142 | 0 | o7 | 502 0 =
01124 | 0 | o7 | oop 0 =
11132 | 0 | o7 | 22 0 =
1114 | 0 | 5% | & 0 &
11312 | 0 | 55 | 2& 0 3L
10223 | 0 | 55 | 5 0 =
12023 | 0 | z7 | o2 0 =
10043 | 0 | w7 | 25 0 P
10241 | 0 | 55 | o4 0 =
12041 | 0 | 5 | 32 0 S
10421 | 0 | & | &2 0 18
12221 | 0 | 55 | 5 0 =
14021 | 0 | 53 | 7 0 12
10025 | 0 | 535 | 5 0 =
10061 | 0 | 55 | 5or 0 =
13112 | 0 | 555 | 3 0 =
22211 | 0 | 5 | £& 0 18
22013 | 0 | 5 | 351 0 =
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Table 10.(contd.)

B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

.. !’ ’ / ’ ’ ’ ’ ’ ’ !/
ijklm dyy diy 13 14 15 16 17 18 19 20
5 8 632 352 1328 —4192
00035 0 T 0 g 0 5 0 ST 0 5
420 —1064 —672 —1680 5600
00071 0 29 0 29 0 29 0 29 0 29
—292 1984 3840 544 —16736
00053 0 29 0 87 0 29 0 29 0 87
280 —672 —3584 —2016 5824
00017 | 0 29 0 29 0 —35 0 29 0 25
512 1320 —1432 —8432 —10096 —132608 —1024 6128 227648
00413 87 29 261 87 261 261 87 -256 87 261
00233 86 —136 —40 20968 —1184 12256 —1012 5280 10880 —198944
87 3 261 261 87 29 87 87 261 261
1024 2944 —3908 —16784 —22280 —266240 —2048 11560 478208
00611 87 29 261 87 261 261 87 -544 87 261
256 624 —716 —4256 —5048 —65792 —512 3064 110720
00215 87 2 261 87 261 261 87 -128 87 261
512 1320 —1432 —8432 —10096 —132608 —1024 6128 227648
00431 87 29 261 87 261 261 87 -256 87 261
00251 278 4804 —1360 —21776 —2968 —39104 —1396 —1328 7856 187168
o 7 87 261 261 87 87 87 87 261 261
02213 —176 —112 964 12616 1112 7616 64 6928 —1208 —140480
87 3 61 261 87 29 87 87 261 261
—56 160 640 —672 —2112
04013 1 0 29 0 3 0 25 0 79 0 39
56 272 —496 —3760 560
02033 0 87 0 261 0 87 0 87 0 261
02411 —352 —232 1928 25144 2224 15968 128 15280 —2416 —282464
87 3 261 261 87 29 87 87 261 261
04211 416 5152 —4396 —25952 —5608 —39104 —1408 5504 16808 195520
87 87 261 261 87 87 87 87 261 261
2168 — 7480 —16096 —3952 68768
06011 0 87 0 261 0 87 0 87T 0 261
—184 —472 —416 1040 —9952
02015 0 87 0 261 0 29 0 87 0 261
02231 730 5848 —4808 —30128 —7328 —46064 —1748 —9680 28240 241456
87 87 261 261 87 87 87 87 261 261
152 —904 —960 —64
04031 0 55 0 =7 0 =5 0 16 0 e
644 —4504 —6016 —112 19616
02051 0 8T 0 261 0 87 0 87 0 7261
01322 644 5128 —1114 —26504 —888 —45712 308 —18080 15272 248848
7 87 261 261 29 87 87 87 261 261
03122 —202 —3968 2234 560 5000 992 740 6880 —7144 —166496
87 87 261 9 87 3 87 87 261 261
01142 —275 —3968 1378 560 2848 992 —152 6880 —4616 —166496
87 87 261 9 87 3 87 87 261 261
01124 322 2344 226 —11888 136 —22048 676 —9728 4504 119392
87 87 61 261 29 87 87 87 261 261
11132 —202 —4664 1190 776 1172 1352 —304 13144 164 —218696
87 87 261 9 87 3 87 87 261 261
11114 470 2344 —70 —11888 —424 —22048 308 —9728 11096 119392
87 87 261 261 29 87 8 87 261 261
11312 766 5128 —1706 —26504 —1312 —45712 —428 —18080 22192 248848
87 87 261 261 29 87 87 87 261 261
10223 172 —160 964 29320 68 16896 64 23632 8188 —257408
87 3 61 261 7 29 87 87 261 261
12023 382 280 412 —896 —716 —2912 340 —5504 10492 20128
87 87 261 261 87 87 87 87 261 261
10043 —331 280 1250 —896 2048 —2912 1214 —5504 —16156 20128
87 8 261 261 87 87 87 87 261 261
10241 —53 6544 —110 —34304 —20 —53024 —182 —13856 —8300 287392
87 87 261 261 87 87 7 87 261 261
12041 163 —1256 | —1214 2056 —2492 10336 —1178 6736 14284 —69152
87 87 261 261 87 87 87 87 261 261
10421 —178 —328 2972 58552 1876 30816 —916 48688 716 —516320
87 3 261 26 87 29 87 87 261 261
12221 1112 6544 —4396 —34304 —8044 —53024 —1408 —13856 38732 287392
87 87 261 261 87 87 87 87 261 261
10025 326 —1256 —340 2056 —1852 10336 —268 6736 17084 —69152
87 87 261 261 87 87 87 87 261 261
10025 86 8 1004 4264 1252 1120 1076 6928 —2692 —15200
87 3 261 261 87 29 87 87 261 261
10061 734 —212 —5566 —6296 —7336 21472 —850 —1616 36896 —27392
87 87 261 261 87 87 87 87 261 261
13112 118 —3968 1858 560 952 992 436 6880 8680 —166496
87 87 261 9 7 3 87 87 261 261
22211 1180 6544 —3572 —34304 —7040 —53024 —728 —13856 37792 287392
87 87 261 261 87 87 87 87 261 261
22013 764 280 824 —896 —1432 —2912 680 —5504 20984 20128
87 87 261 261 87 87 87 87 261 261




Table 10.(contd.)

OCTONARY QUADRATIC FORMS

.z ’ ’ / ’ ’ ’ ’ ’
ijklm 21 22 23 24 25 26 dy7 28
- —9544 16384 332 328
00035 0 = 0 g 0 = 0 =
2744 1792 —196 —196
00071 0 == 0 =5 0 25 0 25
—1664 —12160 1336 1316
00053 0 57 0 — 0 27 0 %
2012 —3584 —448 —336
00017 0 29 0 29 0 29 0 29
1640 3760 —132608 —512 —16576 512 —15536
00413 87 9 0 261 7 261 87 261
00233 3404 — 75800 —12512 99200 —382 13396 —386 13400
261 261 261 261 261 261 261 261
2236 7504 —266240 —1024 —33280 —1024 —32240
00611 87 9 0 261 87 261 87 261
820 1888 —65792 —256 —8224 —256 —7184
00215 7 9 0 261 87 261 87 261
g 1640 3760 —132608 —512 —16576 —512 —15536
00431 87 9 0 261 87 261 87 261
00251 244 36064 20896 —78400 —958 —11792 —962 —11812
9 261 261 261 261 261 261 261
02213 | =390 —42392 —8320 65792 280 8176 272 9224
261 261 261 261 261 261 261 261
—1248 —3072 144 240
04013 0 55— 0 55— 0 59 0 59
4064 —44672 —28 —128
02033 0 261 0 261 0 261 0 261
02411 —1000 —71624 —16640 132608 560 16528 544 17576
261 261 261 261 261 261 261 261
04211 364 1936 16768 —61696 —1744 —11792 —1760 —10768
9 261 261 261 261 261 261 261
9992 21760 —4288 —3608
06011 0 261 0 261 0 261 0 261
—14872 32512 80 1096
02015 0 261 0 261 0 261 0 261
02231 380 52768 16736 —95104 —2438 —14924 —2446 —14944
9 261 261 261 261 261 261 261
-8 12544 —4 —56
04031 0 3 0 i 0 = 0 =
10664 28864 —1528 —1580
02051 0 261 0 261 0 261 0 261
01322 830 93928 12544 —131584 —1012 —16424 —1016 —16432
261 261 261 261 261 261 261 261
03122 —3478 —34640 —10400 62720 1340 9808 1330 9824
261 261 261 261 261 261 261 261
01142 —434 —34640 —13552 62720 670 9808 665 9824
261 261 261 261 261 261 261 261
01124 —1934 45904 6272 —64768 16 —8072 14 —8080
261 261 261 261 261 261 261 261
11132 698 —68048 —14576 96128 206 13984 286 12956
261 261 261 261 261 261 261 261
11114 —214 45904 4192 —64768 —490 —8072 —494 —8080
261 261 261 261 261 261 261 261
11312 4270 93928 8384 —131584 —1502 —16424 —1510 —16432
261 261 261 261 261 261 261 261
10223 —500 —109208 —8320 132608 280 18616 272 17576
261 261 261 261 261 261 261 261
12023 —16 19360 32 —61696 —350 —1352 —358 —2416
9 261 61 261 261 261 261 261
10043 —152 19360 4192 —61696 869 —1352 865 —2416
9 261 261 261 261 261 261 261
10241 92 86176 25088 —128512 —89 —18056 —97 —19120
9 261 261 261 261 261 261 261
12041 6208 —11384 —6208 53504 —923 4264 —937 3272
261 261 261 261 261 261 261 261
10421 —1000 —205256 —16640 266240 1082 35320 1066 34280
261 261 261 261 261 261 261 261
12221 364 86176 16768 —128512 —2788 —18056 —2804 —19120
9 261 261 261 261 261 261 261
14021 4064 —11384 —4064 53504 —802 4264 —830 3272
261 261 261 261 261 261 261 261
10025 —3904 —42392 4192 65792 662 1912 658 872
261 261 261 261 261 261 261 61
10061 9368 5320 —9368 36800 —2419 5308 —2426 4316
261 261 261 261 261 261 261 261
13112 —1214 —34640 —12448 62720 70 9808 50 9824
261 261 261 261 261 261 261 261
29911 332 86176 16832 —128512 —2444 —18056 —2476 —19120
9 261 261 261 261 261 261 261
22013 —32 19360 64 —61696 —700 —1352 —716 —2416
9 261 261 261 261 261 261 261
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Table 10.(contd.)

B. RAMAKRISHNAN, BRUNDABAN SAHU AND ANUP KUMAR SINGH

g 7 T 7 T 7 7 T 7
ijklm dy dy dg dy ds dg d- dg dg 10
1 —4 12 3 2786 —328
22031 0 261 261 0 29 0 0 29 261 9
1 —16 16 1 —592 —19664
20213 0 261 261 0 Ed 0 0 87 261 261
1 4 4 —1 —734 11800
20033 0 261 261 0 29 0 0 20 261 261
1 —32 32 1 —3272 —36368
20411 0 261 261 0 87 0 0 87 261 261
1 -8 24 3 2440 —112
24011 0 261 261 0 29 0 0 29 261 9
1 -8 8 1 —296 —2960
20015 0 261 261 0 87 0 0 87 261 261
1 8 8 -1 1664 28504
20231 0 261 261 0 26 0 0 2 261 361
5 1 =2 6 3 5830 —400
20051 0 261 261 0 29 0 0 29 261 9
1 -8 8 1 388 —17648
21122 0 261 61 0 29 0 0 29 261 261
1 8 8 -1 98 22240
30023 0 261 261 0 29 0 0 29 261 261
1 —4 12 3 7223 —544
30041 0 261 261 0 29 0 0 29 261 9
1 16 16 —1 5416 38944
30221 0 36T 261 0 29 0 0 29 261 261
_1_ =8 24 3 4006 —544
32021 0 261 261 0 29 0 0 29 261 9
1 —16 16 1 776 —17648
31112 0 261 261 0 29 0 0 29 261 261
1 16 16 -1 3328 22240
40013 0 261 261 0 29 0 0 29 261 261
1 32 32 -1 10832 38944
40211 0 261 261 0 29 0 0 29 261 261
1 —16 48 3 4880 —544
42011 0 261 261 0 29 0 0 29 261 9
1 —8 24 3 5572 —616
40031 0 261 61 0 29 0 0 29 261 9
1 —16 48 3 704 —688
50021 0 261 261 0 29 0 0 29 261 9
1 —32 96 3 —4856 —688
60011 0 36T 61 0 29 0 0 35 261 5
. 7 7 T 7 7 7 7 7
ijklm dyy 12 dis 14 15 16 17 18 19 dyg
22031 326 —3344 —2428 10408 —4984 20824 —2356 15088 28568 —177728
87 87 261 261 87 87 87 87 261 261
20213 —4 —160 2072 29320 3616 16896 2216 23632 —6592 —257408
87 3 261 261 87 29 87 87 261 261
20033 —662 2368 2500 —13424 5896 —29360 2428 —18032 —32312 141232
87 87 261 261 87 87 87 87 261 261
20411 —1052 —328 8032 58552 10712 30816 2344 48688 —44504 —516320
87 3 261 261 87 29 87 87 261 261
24011 652 —1256 —680 2056 —3704 10336 —536 6736 34168 —69152
87 87 261 261 87 87 87 87 261 261
20015 172 8 2008 4264 2504 1120 2152 6928 —5384 —15200
87 3 261 261 87 29 87 87 261 261
20231 68 9328 —2308 —55184 —1432 —73904 680 —34736 —4072 441904
87 87 261 261 87 87 87 87 261 261
20051 1468 —2300 —11132 2056 —14672 40960 —1700 6736 73792 —135968
87 87 261 261 87 87 87 87 261 261
21122 —56 —5360 1858 992 1648 1712 436 19408 2416 —270896
87 87 261 9 87 3 7 87 261 261
30023 —280 4456 2012 —25952 5180 —55808 2768 —30560 —21820 262336
87 87 261 261 87 7 87 87 261 261
30041 1631 —5432 —12346 18760 —17164 49312 —2878 23440 88076 —286304
87 87 261 261 87 87 87 87 261 261
30221 1354 12112 —8792 —76064 —10868 —94784 316 —55616 47188 596416
87 87 261 261 87 87 7 87 261 261
32021 652 —5432 —2768 18760 —6836 49312 —2624 23440 45652 —286304
87 87 261 261 87 87 87 87 261 261
31112 410 —5360 3194 992 1904 1712 1916 19408 13184 —270896
7 87 261 9 87 3 87 87 261 261
40013 1528 4456 1648 —25952 —2864 —55808 1360 —30560 41968 262336
87 87 261 261 87 87 87 87 261 261
40211 3752 12112 —16540 — 76064 —25912 —94784 —1456 —55616 140312 596416
87 87 261 261 87 87 87 87 261 261
42011 1304 —5432 —1360 18760 —7408 49312 —1072 23440 68336 —286304
87 87 261 261 87 87 87 87 261 261
40031 652 —9608 —4856 43816 —9968 46528 —4712 48496 57136 —478400
87 87 261 261 87 87 87 87 261 261
50021 —1306 —13784 12212 68872 7556 43744 —6292 73552 —16228 —670496
87 87 261 261 87 87 87 87 261 261
60011 —2612 —13784 32776 68872 27640 43744 —4232 73552 —78392 —670496
87 87 261 261 87 87 87 87 261 261




OCTONARY QUADRATIC FORMS

s . ! ! !’ ! ! ! ! !

ijklm 21 22 23 24 25 26 27 28
292031 12416 —44792 —12416 86912 —1846 11572 —1874 9536
261 261 261 261 261 261 261 261

20213 | —=8308 —109208 64 132608 1604 18616 1588 17576
261 261 261 261 261 261 261 261

20033 —304 52768 8384 —95104 1738 —10748 1730 —12856
9 261 261 261 261 261 261 261

20411 | —16616 | —205256 128 266240 4252 35320 4220 34280
261 261 261 261 261 261 261 261

24011 8128 —11384 —8128 53504 —1604 4264 —1660 3272
261 261 261 261 261 261 261 261
20015 —7808 —42392 8384 65792 1324 1912 1316 872
261 261 261 261 261 261 261 261

20231 76 152992 25120 —195328 —700 —27452 —716 —29560
9 261 261 261 261 261 261 261

20051 18736 —28088 — 18736 70208 — 4838 12616 —4852 10580
261 261 261 261 261 261 261 261

91122 | —1214 —101456 | —12448 129536 592 18160 572 16088
261 261 261 261 261 261 261 261

—320 86176 8416 —128512 1388 —20144 1372 —23296
Table 10.(contd.) 30023 9 261 261 261 261 261 261 261
30041 24944 — 78200 —24944 120320 —5761 18880 —5789 15800
261 261 261 261 261 261 261 261

30221 332 219808 16832 —262144 | —4010 | —36848 | —4042 | —40000
9 261 261 261 261 261 261 261

32021 16480 —78200 —16480 120320 —2648 18880 —2704 15800
261 261 261 261 261 261 261 261

31112 | =3038 —101456 —8192 129536 662 18160 22 16088
261 261 261 261 261 261 261 261

40013 —64 86176 128 —128512 | —1400 | —20144 | —1432 | —23296
9 261 61 261 261 261 261 261

40211 844 219808 256 —262144 | —9064 | —36848 | —9128 | —40000
9 261 61 261 261 261 261 261

42011 16256 — 78200 —16256 120320 —3208 18880 —3320 15800
261 261 261 261 261 261 261 261

40031 24832 —145016 | —24832 187136 —3692 24100 —3748 19976
261 261 261 261 261 261 261 261

50021 16256 —211832 | —16256 253952 1490 29320 1378 24152
261 261 261 261 261 261 261 261

60011 896 —211832 896 253952 7156 29320 6932 24152
261 261 61 261 261 261 261 61
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