EVALUATION OF SOME CONVOLUTION SUMS AND
REPRESENTATION NUMBERS OF QUADRATIC FORMS OF
DISCRIMINANT -135.

BARIS KENDIRLI

ABSTRACT. We evaluate the convolution sums >~ 135,,—,, 0 (1) o (m),
ZBZ+45m:n o(l)o(m), Zsl+27m:n ol)o(m), 291+15m:n o(l)o(m),

D taasm=n @ D (M), > 51 9men o () o (m), and >3 15—, 0 (1) o (M) for
all neN using the theory of quasimodular forms and determine the number
of representations of a positive integer n by some direct sum of the forms
:v% +x122 + 34$§, 5a7% +5x122 + 8:c§, 4x% +3z1x2 + 9$%, 21% +x120 + 17a7§ of
discriminant -135 by modular forms. Moreover, we explain how to determine
the number of representations of @ + tP, ¢ > 1,t|135,for various sums Q, P of
the above quadratic forms.

1. INTRODUCTION

Let o(m) be the sum of positive divisors of a positive integer m. It is well known
that divisor function o appears in a number of remarkable identities, including
relationship on the Riemann zeta function and the Eisenstein series of modular
forms. It was studied by Ramanujan [24], who has found a number of important
congruences and identities. It was also used in the counting of the number of
nonisomorphic branched coverings of surfaces of genus g with a given ramification
type o, and in the orbitwise counting of £(2), see [21]. On the other hand, the work
on representation number r(Q,n) of quadratic forms has been started by Fermat

in 1640 on @ = 2 + y?. Later the formula r¢ (n) =4 (de dis odd (*1)%> has

been proved by Euler. Afterwards it was advanced by Jacobi, see [13]with the proof
of

rg (n) =8 Z d],Q=a>+y*+ 22+ 12
d|n 44d
It would be nice to obtain such simple formulas for other positive definite quadratic
forms so that we would be able to understand the number of solutions of the
equation () = n for any positive integer.We will do it in section 3 by means of
modular forms of some direct sum following positive definite quadratic forms

F = 2% 4+ 2120 + 3423, A = 522 + 52129 + 822,
b = 4zf + 3r119 + 91:%, ol = 49:% —3x1x9 + 91‘%,

Key words and phrases. Quasimodular forms, divisor functions, convolution sums, representa-
tion number 11A25, 11F11, 11F25, 11F20 .
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U =202 + xywo + 1723, O™ =227 — zy20 + 1723,

Here, we also want to study some convolutions of divisor functions

al+bm=n
l,meN

where N, a,b positive integers. Some of them were calculated as early as 19th
century. For example, Wi(n) was evaluated by [7], [11], and [24]. The convo-
lution sums Wx(n) (for 1 < N < 24 with a few exceptions) and W, ,(n) for
(a,b) € {(2,3),(3,4),(3,8),(2,9)} have been evaluated by using either elementary
methods or analytic methods (see [7], [11], [24], [18], [19], [22], [14], [1],[2], [3], [5],
[6], [8], [9],[20], [26], [27]).

A different important algebraic method by means of quasimodular forms was
introduced by Royer in [25] and it was applied in [23], in order to get Wi5 W3 5. The
quasimodular forms was defined in [15]. The number of representations of integers
by certain quadratic forms (see [14], [6], [3], [4], [26], [27], [23],[17] ) have been found
by evaluation of these convolution sums. In this article, following the method
of Royer [25], and using Magma for the calculations, we evaluate the following
convolution sums

Wiss (n)7 W3,45(n), W5727(n), W9,15(n)

by using the theory of quasimodular forms.

Although, in general it may be a challenging problem to describe the integer
solutions to a polynomial equation of several variables, by using the above con-
volution sums we will describe the formulas for the number of representations of
integers of @) + ¢t P in the last section.

Notations.

Let a, B be roots of 22 — 22 — 232 + 6 and J,7 be roots of 2 + 522 — 8z — 30.

Let 1 be a root of 2% + 2 — 3,w be a root of x? — 18.

Let ox(n) == > qn d*,k,n € N and write o for o,

d>0
Let ¢ be the Dirichlet character mod 3 sending 2 to -1 and

af’w(n) = Z¢ (%) ¥ (d) d* for k=1,3.
d|n

d>0

b
)

Let My[To(N)] resp., Sk[['o(IV)] be the space of modular forms resp., cusp forms
of weight k with respect to I'o(N).

Let To(N) := ca,b,e,d€Z,ad —bc=1,c=0mod N,N €¢ N .
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Let
o0 +oo
Ey(z) : =14240> o3(n)q" Ey¥(2) =Y of¥(n)g"
n=1 n=1
[e'e) —+o0
Ey(z) : =1-24) o(n)q"Ey" (z) = o""(n)q",
n=1 n=1
1
Ly o= (NEy (Nz) — E2(2)), N €N
g @ == Imz>0.

Let Ap n =Y 5217~ (1) be the unique newform in Sy [T'o (V)] if dimSk[To (V)] =
1,and

o0 oo o0
ApNi = Z TN (n), Mg N2 = Z TiN2 (M), A Nym = Z Th,N,m (1)
n=1

n=1 n=1

be the basis of newforms in S[Io(N)] if dimSk[[o(NV)] = m.
Let M:2[To(N)] be the space of quasimodular forms of weight 4 with depth 2,
see [25].

2. EVALUATION OF W135(TL) W3745(71),W5’27(TL), W9715(TL),W45(TL)
W3.15(n), Ws 9(n),

The vector space M4[I'¢(135)] is 60 dimensional and spanned by the 12 linearly

independent Eisenstein forms

E4, E4 (32:) 5 E4 (52) 7E‘4 (92) ,E4 (152) 5 E4 (272’) ,E4 (452) 5 E4 (1352’) 5

Eff’w(z) = qg—9¢2+--+0¢"*+0 (q136) € My[T'o(9)],
EYY(32), EY Y (52), BY Y (152),

32 oldforms

Ags(2),A15(52),As5(92), A5 (272),
Ao (2),M19(32),A49(52),A49(152),

Agis1(2), 84151 (32) , Au1s,1 (92) , Ag 52 (2) , Dais2 (32) , Agis,2 (92),
Ago71(2),Au27,1(52) , Ay o720 (2) , Ay 72 (52),
Ayo73(2),Au273(52),Asa74(2),As27,4(52),the coefficients are
in Q[z] / < 2% — 18 >, with roots w,-w,
Ayas1(2),Bua51(32) ,Daus2(2), Duas 2 (32) , Duus3 (), Aaas 3 (32),
Ay (), Auas4(32),Aaass (2), Auass (32),

A4,135,1 (Z) 5 A4,135,2 (Z) 5 A4,135,1 (Z) 5 A4,135,1 (Z) 7A4,135,1 (Z) 7A4,135,1 (2’) y
Ay 35,1 (2), Aaiss (2),

and 16 newforms see theorem 5.8.3 in [10] )
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Ayi135,1 (%), Aaiss2 (2) , Aais,3 (2), Agiss,4 (2),
Ay1355(2), Aa1ss6 (2), Ag 1357 (2), the coefficients are
in Q[z] / < a® — 2% — 23z + 6 > with roots a, 3,1 — a — 3
Ay1358 (%), Aa135,9 (2), Aa 135,10 (2)
Ag13511 (2) , Ag 13512 (2), Ag 135,13 (2) , the coefficients are
in Q[z] / < 2® + 522 — 8z — 30 > with roots v,0, -5 — v — &
Ag13514 (2), Aa 13515 (2), A 13s,16 (2) -
The vector space M3[I'9(135)] is 24 dimensional (see theorem 4.6.2 in [10]) and

spanned by 11 Eisenstein series

D13, P15, P19, P1,15, P1,27, D145, P 135,

E;/”w (2) = q—3¢+ - +0¢"° + O(q136) € Ms[To(9)],
EyY (32), BV (52), By (152)

and oldforms

Ao 15 (2), Ao15(32) , As 15 (92) , Ao o7 (2),
Ao 97 (52) , Agas (2) , Ao a5 (32),

and 6 newforms (see theorem 5.8.3 in [10])

Az 1351 (2) D2 1352 (2),
Az 1353 (2), Ag 1354 (2) , the coefficients are
in Q[x]/ < x? +x — 3 >, with roots 7, —1 — 7
A2,135,5 (Z) s A2,135,6 (Z) .

Now it is known that, see [25]
M [Po(N)] = Mi[To(N)] & DM:[To(N)] & CDE,
where the derivation D is defined by D:=5% -4 Since E5(1352)FE»(z) is a quasimod-

ular form, it can be written as linear COII?E;I?;HOH of basis elements of M4[T'o(N)],
derivative of basis elements of M[T'o(N)] and derivative of E5.In order to find the
coefficients of this linear combination of 85 elements we have to determine the pow-
ers of ¢* for which the corresponding 85 parts is linearly independent. For instance,

in this case we can take the powers as
1,2,...,74,76,78,82,88,91,92,96, 103, 106, 109, 136.
On the other hand, since

+oo
n

Ep(1352)Ea(z) = 1= (24 (a(n) + a(ﬁ)) + 576Wass (n))q",

n=1

we get the following Theorem.
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Theorem 2.1.

Wiss (n) = — 1/540n0 (n) + 1/240 (n) — 1/4no ( ) +1/5054405 (n)

135) +1/240 (135
+1/631805 (3) +95/5054407 (5) 1/70205 (9) +25/631805 (1”5)

+3/20805 ( 27) +25/70205 ( 45) +75/20805 ( 1;‘5) — 2/526574.5 (n)

—25/7371745 (3) —95/81974.5 (9) —18/65745 (2%) —2/1215749 (n)

—2/135740 (g) 10/24374 (g) —10/2774 (%) —1/7207415.1 (n)

—1/807415.4 (ﬁ) —9/807415.4 (%) —1/3247415.2 (n) — 317567415 (%)

1 fATass (9) — 2/12157 4971 (n) — 10/2437 4971 (g) + (—1/1836w — 7/2754) T4 7.3 (n)

+ (~25/1836w — 175/2754) 74975 (%) — 1/11347445.2 (1) — 1/12674.45.2 (g) —1/18974.45.5 ()

—1/2174.45.3 (%) — 1/40574.45.4 (n) — 1/4574.45.4 (3) — 1/91874.135.2 (n) + 1/4565970(3202
— 120600 — 6989)74.135.5 (n) + (1/2282985(—16a — 587) 5 + 1/4565970(—3202

+ 320 — 6253)) 74,1356 (n) + (1/2282985(16cr + 587) 8 + 1/4565970(1174cx — T427)) 74,1357 (n)
+1/304398(—1002 + 142a — 517)74.135.8 (1) 4 (1/152199(50¢ + 66) 3

+ 1/304398(1002 — 10ar — 747))T4135.0 (n) + (1/152199(—5a — 66) 8 + 1/101466(—44
—205))74.135.10 (n) + (1/11961~2 — 17/35883y — 173/71766)74.135.11 ()

+ ((—=1/11961y — 2/35883)8 4 (—1/1196142 + 5/119617 — 125/71766))74.135.12 (1)

+ ((1/119617 + 2/35883)0 + (2/35883~y — 145/71766))74.135.13 (n) .

Similarly, we prove

Theorem 2.2.

Wi (n) = — 1/180n0 (g) +1/240 (%) — 7/180n0 <45) +1/240 (45)
+1/45n0 (135) +1/6240 (3) +3/20805 (9) +25/62407 (f;)
— 133/2080 (4”5) +os (135) — 1/455745 (3) —9/4557 45 (g)

— 1/807415.4 (5) —1/847415 (5)
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W27 (n) = — 1/108no(5) + 1/240( ) — 1/2On0( 1/240( 7) + 1/5054403(n) + 1/631803(2)

)+
27
2+ 1/70203( 9) + 25/631803(15) +3/20805 (2

+ 25/50544073 )+ 25/702073(

45)

—~
ol 3

27
— 2/526574.5 (n) — 25/737174 5 (g) — 25/81974.5 (g)

—2/1215749 (n) — 2/135749 (%) —10/24374,9 (%)
+1/72074,15,1 (n) +1/8074,15,1 (3) +9/8074.15.1 (9)
—31/75674,15,2 (g) — /474152 (9) = 2/12157427.1 ()

—10/2437 4971 (g) 4 (~1/1836w — 7/2754) 74075 (n) + (—25/1836w — 175/2754) 74 273 (g)

E

N N ~—

+75/208073(

— 18/657’4 5

TN T N
al=3[=&

- 10/277’49

— 1/324’7’471572 (7’L

~—

+ (1/1836w — 7/2754) T4 7.4 (n) + (25/1836w — 175/2754) 74974 (g) +1/113474.45. (n)

+1/12674.45.2 (3) +1/18074 455 (n) + 1/217 4455 (g) — 1/40574.45.4 (n)
— 1/457 4454 (—) — 1/91874135.2 (n) + 1/4565970(3202 — 1206a — 6989)7 4 135.5 ()
+ (1/2282085(—16a — 587)5 + 1/4565970(— 3202 + 320 — 6253))74.135.6 (1)
+ (1/2282985(16a + 587)8 + 1/4565970(1174cr — 7427))74.135.7 () + 1/304398(10a2
— 1420 + 517) 741355 (1) + (1/152199(—50 — 66)8 + 1/304398(—1002 + 100 + T47))T4.135.0 (1)
+(1/152199(5a + 66)8 + 1/101466(440 + 205))74 13510 () + (—1/1196172 + 17/35883
+173/71766)74.135.11 (n) + ((1/119617 + 2/35883)5 + (1/1196172 — 5/11961
4 125/71766)) 7413512 (1) + ((—1/11961 — 2/35883)8 + (—2/35883 + 145/71766))74.135.13 (1)

Wy 15 (n) = — 1/60n0(9) + 1/240( ) — 1/36n0(15) +1/240( 5) + 1/62403(3) +3/20803(9)

9
+25/62405( 15) + 75/20803(45) — 1/455745 (g) — 9/455745 (5)

+1/8074,15,1 (g) —1/8474,15,2 (§>

Wis = — 1/180n0(n) + 1/240(n) — 1/4no(—) + 1/240(—) + 1/561605(n) + 1/7020—3(3) +25/561605( 5)

45) 45)
+3/20805( 9) + 25/70205( 15) + 75/20803(45 — 17/1638074.5 (n) — 11/1638745 (g)
— 153/182074 5 (5) —1/270740 (n) — 5/547 40 (%) —1/2407415.1 (n)

n n
—3/807T4,151 (g) —1/12674,152 (n) — 1/1474,152 (g) —1/50474,45,2 (n)
— 1/847’474573 (’I’L) - 1/1807’4,45,4 (n)

Wi 5 = — 1/60n0(3) + 1/240(3) - 1/12na(1”5) 1/240(15) + 5/31203(3) + 125/31203(15)

—1/130745 (%)
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Wi, = — 1/36n0( 5) + 1/240( ) — 1/20n0(g) + 1/240—(%) +1/561603(n) + 1/70203(2)
+ 25 /561605 5) +3/208073( 9) +25/70205( 15) + 75/20803(45) — 17/16380745 (n)
n
— 11/1638745 ( ) — 153/182074.5 (5) — 1/270749 (n) — 5/54740 (g)
n n
+1/24074,15,1 (n) + 3/8074,15,1 (g) —1/12674,15,2 (n) — 1/1474,152 (§>
+1/50474 45,2 (n) + 1/8474 45,3 (n) — 1/1807 4,454 (n) -

Obviously, the formula for W3 45 (n) and Wy 15 (n) can also be obtained by the
formula of W5 (n), W35 (n) (see [23]) since

W45 (n) = W15<3) Wy1s(n) =Wss (%)

3. THE QUADRATIC FORMS OF DISCRIMINANT -135
Let
F = x? + zix0 + 3433%,1& = 533% + bx1T9 + 83:%,
b = 4zf + 3r119 + 91:%, ol = 49:% —3x1x9 + 99:3,
U =222 + wywg + 1723, U1 = 227 — 2y29 + 1723
be the reduced forms of binary quadratic forms of discriminant -135.
Consider the following 21 quadratic forms of 4 variables
Fo, Ay, @0, U, FEANFOO, FOVAPDO APV, PPV,

where Fo ;= F O F, P9 := &P P, Uy := U P WY, Ay := A D A.Their theta func-
tions are in My (T'g (135)) ,(see Hecke Theorem 2.1 in [16]) so we can determine the
representation numbers by the following Theorem

Theorem 3.1.
v, (1) =2/90 (n) — 8/90 ( ) +10/90 (g) +8/30 (g) (3.1)
—40/90 (15) — 60 (27) +40/30 (45) — 300 (%) (3.2)

n
+2/97915 (n) +2/972,15 <3) + 27915 (9> +8/972,27 (n) +40/972 27 (g)
+ 8/97’27135,2 (TL) + (16/11777 + 20/39)7‘27135)3 (n) + (—16/1177} + 44/117)7’2,13574 (n)
+ (—16/1177] + 44/117)7’2,13575 (n) + (16/11777 + 20/39)7-2,135,6 (n) .

ra, (n) =2/90 (n) — 8/90( ) n 10/90( ) +8/30 (9)
~40/90 (15) 60 (27) +40/30 (45) ~ 300 (1%) —2/97215 (n)
—2/97515 (g) — 27515 (5) +8/972.97 (n) + 40/975 27 (%)

n
— 8/97‘27135 (5) + (—16/1177] — 20/39)7’2713573 (n) + (16/11777 — 44/117)7’27135,4 (n)
+ (—16/1177’] + 44/117)7’27135}5 (n) + (16/1177} + 20/39>7—2,135,6 (n)
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ra, (n) =2/90 (n) = 8/90 (5 ) +10/90 (£ ) +8/30 (%)

—40/90 (15) 60 (27) +40/30 (45) 300 (135) +2/975.15 (n)
+2/97215 (3) + 27215 (9) 4/979.97 (n) —20/972 27 (g) —4/979.135,2 (n)

+ (—14/1171 4 2/39)T2.135.3 (n) + (14/1175 + 20/117)79.135.4 (n) + (—22/117n
+2/117)72,135,5 (n) + (22/117n + 8/39)72 1356 (1)

ry, (n) =2/90 (n) — 8/90( )+10/90(5)+8/30(9>

n n n
—40/% (15) 6o (27) +40/30 (45) 30a (135) 2/972.15 (n)
n n n
—2/97’2’1 (3) 27’2’1 (9) —4/97’2,27( ) 20/97’2,27 (g)
+ 4/97’2’13572 (n) + (14/1177} — 2/39)7’2)135,3 (n) + (—14/1].71’] — 20/117)7‘27135’4 (n)
+ (—22/11777 + 2/117)7’2,13575 (n) + (22/1177’] + 8/39)7’2,135’6 (n)

rren (n) =1/60 (n) +1/30 () =5/60 (£ ) +0 ()

~5/30 5) +9/20(27) 5o (45) 45/20(135>—|—17/187-215( n)

—1/1872,15 (3) +17/273.15 (9) +4/972,135,2 (n) + (—4/117n + 8/39) 72,1353 (n)
+ (4/117 + 28/117) 79,135 4 (n)

rree (n) =2/90 (n) — 8/9‘7<3>+10/90<5)+8/30<9)

—40/90 (15) 6o (27) +40/30 (45) 30a (135) +2/97245 ()
n
+2/972.15 <3) + 27915 (9) +2/979.97 (n) +10/972 27 (g)
+ 2/97’27135,2 ( ) ( 17/11777 + 8/39)7’2713573 (n) + (17/11777 + 41/117)7’2,13574 (’I’L)
+ (*1/11777 -+ 32/117)7’2,135’5 (TL) -+ (1/11777 + 11/39)72,135,6 (n)

regw (n) =1/60 (n )+1/3U( ) 5/60( )+J(Z>

_5/3"< 5)+9/20(2n7) 50(45) 45/2”(135)+5/187215()

+23/1872,15 (3) +5/272,15 (9) +2/379.45 (n) + 272,45 (g) +4/972.135,2 (n)
+ (—1/11777 + 2/39)7‘2’135’3 (TL) + (1/1177} + 7/117)7‘2’135’4 (n) + (—1/11777
+ 2/39)7‘2’135)5 (n) + (1/11777 + 7/117)7—2,135,6 (TL)
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raee (n) =1/60 (n) +1/30 (g) —5/60 (5) te (g>

_5/30(15)+9/20( )—50( ) 45/20(135)+5/187215()

+23/1872.15 (3) +5/272.15 (g) —2/372,45 (n) — 27245 (3> +4/979.135.2 (n)

+ (=1/11Tn 4+ 2/39)72,135,3 (n) + (1/1170 + 7/117) 721354 (n) + (1/1171 — 2/39)72,1355 (n)
+ (=1/117n — 7/117) 721356 (n)

rasw (n) =2/90 (n )_8/90( )+10/90<5) +8/30(9)

— 40/90 (15) 60 (27) +40/30 (45) — 300 (%) —2/972.15 (n)

n
— 2/97’2715 (g) - 27’2 15 (9) + 2/97’2 27 ( ) + 10/97’2,27 (g) — 2/97’2713572 (n)
+ (17/11777 — 8/39)7’2,13573 (’I’L) + (—17/1177’] — 41/117)7’2713574 (n) + (—1/1177’]
+ 32/117)7’2,13575 (n) + (1/1177] + 11/39)72,135,6 (n)

roey (n) =1/60 (n) +1/30 (ﬁ) —5/60 (5) Yo (g)

—5/30 (15) +9/20 (27) 50 (2—5) 45 /20 (135) — 7/1875.15 (n)
—95/1875.15 (5) 727015 (g) 4 4/975.135.2 (n)
+(2/117n — 4/39)72,135,3 (n) + (—2/117n — 14/117)T2 1354 (1)

Now, consider the following 21 quadratic forms of 8 variables

F,=FoF®F®F,

Fu, A, @0, Ve, Fs ® A, Fy & D, Fy & W,

Ay @® F, Ay @B, A3 &0, &y & F,dy 0 W,

Us @ F,Us DA VU3 DD, Fo DAy o ® Py
Fo ® Uy, Ay © P, Ap @ Uy, Oy © VUs.

Their theta functions are in Mg (I'g (135)) ,(see Hecke Theorem 2.1 in [16]) so again
we can determine the representation numbers by the following Theorem
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Theorem 3.2.

re, (n) =240/2106005 (n) + 480/526505 ( 3) +1200/421205 (’5‘)
+ 48058507 ( ) +2400/105305 (15) + 216003 (27) +2400/11705 (4”5)

+10800/5207 ( ) — 64/105374 5 () — 4000/7371745 (3) — 4000/81974 5 (g)

135
— 576/13745 (27) +64/13574,0 (n) + 64/15749 (3) +320/2774.0 (5)

n
+320/374,9 (15) +4/97415.1 (n) + 474151 (g) + 3674,15,1 (5)
n
+ 8/97’471572 ( ) + 248/217’4 15,2 (3) + 727’4 15,1 (5) + 64/1357’472771 (TL)
+320/277 4971 (%) + (56/459w + 8/17)74.27.3 () + (1400/459w + 200/17)7 4,275 (g)
+ (—56/4590.} + 8/17)7’4 27,4 ( ) ( 1400/459(.0 + 200/17)7’4 27,4 (5) + 32/277‘4 45,3 ( )

+32/374.45.3 (3) + 128/40574 45,4 () + 1284574 45.4 (3) +112/45974 135.2 (1)

+1/2282985( 3584802 + 106184c + 1067376)74.135.5 (n) + (1/2282985(35848 + 70336)3
+ 1/2282985(358480% — 35848ar + 242872))74 1356 (n) + (1/2282985(—35848c — 70336)3
+ 1/2282985(— 703360 + 313208))74.135.7 (n) (1/50733(—104a° — 45360

+ 23184))74.135.5 (n) + (1/50733(104c — 4640)3 + 1/50733(1040> — 104cx
+20792))74.135.0 (n) + (1/50733(—104c + 4640)3 + 1/50733(46400r + 16152))74.135.10 (1)
+ (—1928/358837° + 6200/35883y + 10064/11961)74 13511 (n) + ((1928/35883

— 3440/35883)4 + 1928,/358837% — 9640/35883 + 14768 /35883)74 135,12 (n)

+ ((—1928/358837 -+ 3440,/35883)6 + 3440,/35883~ — 2432/35883)74.135.15 (1) ,



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

ra, (n) =240/2106005 () + 480/526505 (5 ) +1200/421205 ()
+ 480/58507 (9) +2400/105305 ( 5) +2160/26005 (2”7)

n n
— )—64/1053745( ) — 4000/73717 4.5 (g)

+2400/11705 ( 5) +10800/5205 (
— 4000/819745 (9) — 576/13745 (27) +64/135740 (n) + 64/15749 (g)

n n
+ 320/277’479 (g) + 320/37‘4’9 (ﬁ) — 4/97‘4’15’1 (n) — 47’4 15,1 (g)
n n
—3674,15,1 (5) +8/974,15,2 (n) +248/2174 15 2 (3> + 7274151 (9)
+64/1357 4971 (n) + 320/277 4271 (3) + (56/459w + 8/17)74.27.3 (n) + (1400/459
+200/17) 7427 (1 ) + (=56/45% + 8/17)74 07,4 (n) + (~1400/45% +200/17)74.07.4 ()

—32/2TT4453 (n) — 32/374.45.3 (g) 4 128/40574 45,4 (1) + 1284574 45.4 (g)

b aassa () + 112/45974 1350 (n) + 1/2282985( 3584802 + 106184

4 1067376)74.135.5 (n) + (1/2282085(35848a + 70336)8 + 1/2282085(3584802

— 35848 + 242872)) 741356 (n) + (1/2282985(— 358480

— 70336)5 + 1/2282085(— 703360 + 313208))74.135.7 () (1/50733(104a>

+ 45360 — 23184)) 74 135.5 () + (1/50733(—104a + 4640) + 1/50733(~ 10402 + 104a
—20792)) 741350 (1) + (1/50733(104c — 4640)5 + 1/50733(—4640a — 16152))74 13510 ()
+ (1928/3588372 — 6200/35883 — 10064/11961)74. 135,11 (n) ((—1928/35883
+3440/35883)8 — 1028/35883~2 + 9640,/35883y — 14768/35883)74.135.12 (1)

4 ((1928/35883y — 3440/35883)0 — 3440/35883 + 2432/35883)74.135.15 (1)



12 BARIS KENDIRLI

re, (n) =240/2106007 (1) + 480/526507 (g) +1200/4212075 (g)
+ 480/58505 (9) +2400/105305 (15) +2160/26007 (27) +2400/11707 (55)
+10800/5207 (1;: ) — 64/10537 4.5 (n) — 4000/73717 4.5 (3) —4000/81974 5 (’;)
— 576/13745 (2%) — 32/135749 (n) — 32/15740 (g) —160/2774.0 (g)
— 160/3740 (1’15) 437415, (g) +8/TT4150 (g) +(28/459w + 4/17)74.07.3 (n)

+ (700/459w + 100/17) 74,275 ( ) 98/459w + 4/17)74.27.4 (n) + (—700/459

(=
n

+ 100/17)7’4,2774 (g) — 4/217’4 45,2 (n) — 12/77’4 45,2 (3)

+64/18974 45,3 (n) + 64/2174 453 ( )

o+ 56/40574,45.4 (1) + 56/4571 45,4 (5 ) — 80/45974,135.2 (n) + +(1/456597(77080?

+280cr — 143400))74.135.5 (n) + (1/456597(— 7708 + T988)8 + 1/456597(— 770802 + 7708a
+ 33884))74,135,6 (n) + (1/456597 (7708 — 7988)3 + 1/456597(~ 988

+ 41872))74,135.7 (n) + (1/152199(18280° — 64160 — 18984))74,135.5 (1)
+(1/152199(—1828 — 4588)8 + 1/152199(—182802 + 1828a + 23060))74,135.0 (1)

+ (1/152199(1828a + 4588)8 + 1/152199(4588a + 18472))74,135,10 (1)

+ (—4/3588372 + 1204/35883 — 1832/11961)74 135,11 (n) + ((4/35883 + 1184/35883)5

1 4/358837” — 20/35883y — 5528/35883)74,135,12 (n)

+ ((—4/35883y — 1184/35883)5 — 1184/35883 + 392/35883) 7.4 135,15 (1)



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

ra, (n) =240/2106005 (n) + 480,/526505 (3) +1200/4212075 (75’)
+480/58505 (9) +2400/10530 (15) +2160/26007 (2"7)
+2400/11703 ( 45) +10800/52075 (1’;5) — 64/10537 45 (n) — 4000/7371745 (%)
— 4000/8197, 5 (5) — 576/13745 (237) — 32/135749 (n) — 32/15740 (%)

—160/27740 (g) —160/374.9 (15) +4/374151 (3) +8/TT415.2 (g)

+ (28/459w + 4/17) 74075 (n) + (700/459w + 100/17)7 4975 (g) 4 (—28/459w
+4/17) 74074 () + (—700/459w + 100/17) 74,274 (5) +4/217 445 (n)
+ 12/77’4452 (3) — 64/1897‘4453( ) — 64/217'4453 <§)

+56/405T474574( )+56/45T4454 *80/4597’4 1352( )
3

+ (1/456597(7708a% 4 280ac — 143400))74 1355 (1) + (1/456597(—7708c + 7988)3

+ 1/456597(—7708a* + 7T708cr + 33884))74.135.6 (1)

+ (1/456597(7708c — 7988)3 + 1/456597(— 7988 + 41872))74.135.7 (1)

+ (1/152199(—1828a% + 6416 + 18984))74.135.5 (1)

+ (1/152199(1828cr + 4588)3 + 1/152199(18280>

— 1828cr — 23060))74.135.9 (n) + (1/152199(—1828cx

— 4588)3 + 1/152199(—4588 — 18472))74.135.10 (n)

+ (4/3588372 — 1204/35883 4 1832/11961)74 135,11 (1)

+ ((—4/35883~ — 1184/35883)5 — 4/35883~% + 20/35883 + 5528/35883)74.135,12 (1)
+ ((4/35883 4 1184/35883)6 4 1184/35883y — 392/35883)74 135,13 (1)
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e, (1) =240/1555203 (n) — 1200/7776075 (g) — 6000,/1555205 (%)
n n n
+1200/86407 5) +30000/7776075 (1—5) — 720/640 (E) — 30000/8640 ( 45)

+18000/6407 ) — 8/567T45 (n) — 164/567745 (g) — 164/63745 (%)

(
—72/TTas (%) +32/4057 40 (n) + 88/457 4.0 (3) +440/8174 (z)

+160/974.0 (%) 4 10/367415.1 (n) — 17/1274.151 (g) 171 /44151 (g)
+2/77415,2 (n) +62/2174 152 (3) +162/774,15,2 (9) +4/1574,97,1 (n)
+20/37427.1 () +68/4057437.2 (n) — 340/8Lrs,7,5 (5 ) + (106/1377
+112/450) 74575 () + (2650,/1377w + 2800/459)74 273 (g) +(~106/1377w
+112/459)74.27.4 (n) + (—2650/1377w + 2000/459)74 27 4 (5) +4/97445.5 (1)

+4T4453(3> +8/81T4454( )+8/97’4454(3) +16/1357’4455( )

—16/1574.45.5 (3) 116/45974,135.2 (1) + (1/2282985( 4125207

+ 86716 + 978144))74 1355 (n) + (1/2282985(41252a + 45464)3

+1/2282985(412520° — 412520 + 29348))74.135,6 (1) + (1/2282985(—41252c — 45464)3
+1/2282085(— 45464 + T4812))74 135.7 (1) + (1/760995(—158440>

— 440880 + 596128))74.135.5 () + (1/760995(15844c — 59932)8 + 1/760995(158440>

— 158440 + 231716))T4.135.0 () + (1/760995(—15844cx + 50932) 3

+1/760995(599320 + 171784))74.135.10 (1) + (—1262/3588372 + 2426,/35883y

+ 3436/3987)T4.135.11 (n) + ((1262/35883 — 3884/35883)8 + 12623588372

— 6310/35883 + 20828/35883) 74, 135.12 () + ((—1262/358837

+ 3884/35883)8 + 3884/35883 + 1408 /35883) 7413513 (1)



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

riee, (1) =240/2106005 (n) + 480/526505 (g) +1200/421205 (g)
+ 480/58507 (9) +2400/105305 (15) +2160/26005 (27) +2400/11705 (i;)
+10800/5207 (%) — 64/105374.5 (n) — 4000/7371745 (g) — 4000/8197, 5 (g)
— 576/13745 (%) +8/27740 (n) + 83740 (g) +200/277 4.0 (g)
+200/374.0 (15) +1/27415.1 (1) — 5/37415.1 (3) 81/274 151 (g)
F1/27405.2 (n) + 29/ 774152 (g) +81/27415. (5) +16/4574.27.1 (n)
+80/9r40m1 () + (2/27w + 1/3)74278 (0) + (50/27w +25/3)7a0m5 ()
+(=2/2Tw + 1/3)T427.4 (n) + (=50/27w + 25/3)T4.27.4 (5) +5/1874.45.1 (n) — 5/27 4451 (%)
/4274455 () + 3/ LT a05.0 (5 ) + 104/18974 45,5 (n) + 104/21 7105, (5 )

+13/817445,.4 (n) +13/9T4. 454 <3> +1/974.45,5 (n) — Ta455 (g)

4 8/2774.135.2 (n) + (1/2282085(—3031602 + 73853)a + 828012)74 1355 ()

+ (1/2282985(30316a + 43537)8 + 1/2282985(30316a2 — 30316 + 130744))74.135.6 (n)

4 (1/2282985(— 3031600 — 43537)8 + 1/2282985(—43537cx + 174281))7 4 135.7 (n)

+ (1/50733(—50002 — 22950 + 23004))74.135.5 (1) + (1/50733(500a — 2795)8 + 1/50733(50002
5000 + 11504))74.135.0 (1) + (1/50733(—500a + 2795)8 + (1/50733(2795a

4 8709)) 7413510 (1) + (—665/358837°2 + 815/35883y + 6416/11961)74 13511 (1)

+ ((665,/35883y — 2510/35883)5 + 665/3588372 — 3325/35883 + 13928/35883)74.135.12 (1)

+ ((—665/35883 + 2510/35883)0 + 2510/35883y + 1378/35883)74.135.13 (1)
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Priew, (1) =240/1555203 (n) — 1200/777605 (5 ) — 6000/155520 (%)
n n n
+1200/8640 (3 ) +30000/777605 (¢ ) = 720/6405 (57

— 30000/86407 (1= ) + 18000/640 (= ) +64/567r45 (n) +340/56774.5 ()
+340/63745 (5 ) +576/Tras (37 ) +82/40571,0 (n) +32/974 (5 )

(5)
+800/8171g (4 ) +160/9749 (15 ) +7/36715.0 () + 71270151 (5 )
(%) +17/6374,15,2 (n) + 100/2174 15 2 (%) +153/774.15.2 (%)

)
n n
+32/1357 4271 (n) + 160/2774371 (5 ) = 16/40571.07.2 (n) + 80/8171072 (£ )

+ 63/47‘4,15_’1

+ (124/1377w 4 208/459) 74 975 (n) + (3100/1377w + 5200/459)74 27,3 (g)

+ (—124/1377w + 208 /459)74 27,4 (n) + (—3100/1377w + 5200/459)74 27,4 (g)

i n
—1/974451 (n) + Ta,451 (g) +13/6374.45,2 (n) + 13/774,45 2 (5)

n
+4/774453 (n) +36/774453 (§> + 94/40574 45 4 (n)
n

+94/4574 454 ( 3) — 2/1357445.5 (1) + 2/1574.45.5 (%)

+128/45974 135.2 () + (1/2282085(—30674a> + 93217a + 1086468))74.135.5 ()

+ (1/2282985(30674a + 62543) + 1,/2282985(306740 — 30674 + 380966))74 135.6 (n)
+ (1/2282985(—30674a — 62543) + 1/2282985( 62543 + 44350))74.135.7 (n)

+ (1/760995( 132207 — 49999 + 338644))74 1355 (n) + (1/760995(13220 — 51321)3
+1/760995(132202 — 13220 + 308238))74.135.0 (1) + (1/760995(—1322a + 51321)3
+1/253665(17107a + 85639))74.135.10 (1) + (—518/35883+2 + 1754/35883

+ 1840/3987)74.135.11 (n) + ((518/35883~ — 836/35883)3 + 518/35883~>

— 2590,/35883 + 12416/35883) 7413512 () + ((—518/35883

+ 836/35883)0 + 836/35883 + 8236/35883)74.135.13 (1)



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

rayer (1) =240/1555203 (n) — 1200/777607 (g) — 6000/1555207 (g)
+1200/86407 ( ) +30000/7776075 (1”5) —720/6407 (27)

9
— 30000/86407 ( ) + 18000/6405 ( 35) +8/56Tr45 (n) + 164/56774 5 (g)

4 164/63745 (5) 72/ TTas (2—7) 88405749 (n) — 32/4574.0 (g)

— 160/8174.0 (g) — 440/97 4.0 (%) +19/367415.1 (n) — 17/1274.151 (g)

+ 171 /474154 (g) —2/Tra150 (n) — 62/2174 15,0 (g) —162/TT4.15.2 (g)
— 4/157 4071 (n) — 20/374271 ( ) + 68/4057 4,275 (n) — 340/8174 27 2 (g)
+ (—106/1377w — 112/459) T4 273 (n) + (—2650/1377w — 2800/459)7 4 27.3 (g)
+ (106/1377w — 112/459)74.27.4 (n) + (2650/1377w — 2800/459)7 4274 (g)

%) —8/817T4.454(n) —8/9T4.45.4 (g)

+16/1357 4,455 () — 16/1574.45.5 (%) —116/4597 4 135.2 (1)

+ (1/2282985(4125202 — 867160 — 978144)) 74 135 5 () + (1/2282985(—41252a — 45464)3
+1/2282985(— 4125202 + 412520 — 20348))74 1356 (n) + (1/2282085(41252

+ 45464) 8 + 1/2282085(454640 — T4812)) T4 1357 (n) + (1/760995(— 1584407 — 44088
+ 596128)) 74 1358 (1) + (1/760995(15844a — 59932) 5 + 1,/760995(15844a2

— 15844ar + 231716))74,135,9 (n) + (1/760995(—15844a

+50932)3 + 1/760995(59932a: + 171784))74.135.10 (1)

+ (—1262/3588342 + 2426/35883 + 3436/3987)74.135.11 (n)

((1262/35883 — 3884/35883)8 + 1262/358837% — 6310,/35883

+ 20828/35883)74 135,12 (1) + ((—1262/35883 + 3884/35883)0

+ 3884/35883 + 1408/35883) 74, 135,13 (1)

+4/974453 () + 474453 (
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rayee, (n) =240/1555205 (n) — 1200/77760 (g) — 6000/1555203 (%)

+1200/86407 %) +30000/77760 (%) — 720640 (237) — 30000/86403 (%)

+18000/6405 (%) — 64/56T745 (n) — 340/56774 5 (3) — 340/6374.5 (g)

( ) — 32/8174 (n) — 32/457 4.0 (g) — 160/8174.9 (g)
— 800/974.0 (—) 4 7/367 4151 (1) +T/1274151 (%) + 63 /474151 (g)

—17/637415.2 (n) — 100/2174 15 (%) —153/TTa15.2 (%) — 32/13574.97.1 (n)
n
5
— 208/459)74.27.3 (n) + (—3100/1377w — 5200/459)7 4 273( ) (124/1377w

- 160/277’472771 (

N——

— 16/4057 4272 (n )+80/817’4272( )+ —124/1377w

— 208/459)T4 97,4 (n) + (3100/1377w — 5200/459)74 27 4 (5) +1/974451 (n)
— T4451 (3) +13/6374,45,2 (n)
+ 13/77’4,45,2 (g) + 4/77'4,45,3 (Tl)
n n
+36/7T4.45.3 (g) —94/40574 45,4 (n) — 94/45T 4 45 4 (g)

— 2/1357445.5 (1) + 2/1574.45.5 (g) — 12845974 135.2 (1)

+ (1/2282985(3067402 — 93217c — 1086468))74.135.5 () + (1/2282985(—30674cr — 62543)3
+1/2282985(— 3067402 + 306740 — 380966))74.135.6 (n) + (1/2282085(30674; + 62543) 3
+1/2282085(625430 — 443509))74 135.7 (1) + (1/760995(—1322a2 — 499990

+ 338644)) 74,1355 () + (1/760995(1322a — 51321)5 + 1,/760995(132202

— 13220 + 308238))T4.135.0 (n) + (1/760995(—13220 + 51321) + 1/253665(17107cx

+ 85630))74 135,10 (1) + (—518/35883+2 + 1754/35883 + 1840/3987)74 135,11 (n)

+ ((518/35883~ — 836/35883)0 + 518/3588312 — 2590/35883

+12416/35883) 7413512 (n) + ((—518/358837 + 836/35883)5 + 836/35883

+ 8236/35883) 74, 135,13 (1)



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

rayew, (1) =240/2106003 (n) + 480/52650 ( ) +1200/421205 (Z)
+ 48058507 (9) +2400/10530°5 (15) +2160/26005 (27) +2400/11705 (55)

n
10800/52 (—
+ /5203 135

57613745 (%) +8/2T749 (n) + 83740 (3) +200/27740 (5)
+200/374.0 (%) —1/274151 (1) + 5/37415.1 (%) —81/27415.4 (g)
+1/274.152 (n) +29/774,15,2 <3> +81/274,15,1 (9) +16/4574,27,1 (n)
+80/97 4,271 (g) +(2/27w + 1/3)T 4273 (n) + (50/2Tw + 25/3) T4 7.3 (%)

+ (=2/27w + 1/3) 74274 (n) + (—=50/27w + 25/3)T4.27.4 (5) +5/187445.1 (1)
— 5/274451 (g) — 1/4274.45.2 (n) — 3/1474.45.2 (g) — 104/18974 45,3 (n)
104/21r4454 (3) 4 13/8174.45.4 (1) + 13/974.45.4 (g) 1974455 (n)

) = 64/10537.,5 (n) — 4000/73717.,5 (g) — 4000/81974 5 (g)

+ Taass (g) + 827741352 (n) — 13928 /35883)74.135.12 (1) + ((665/35883~ — 2510/35883)5
+ (1/2282985(—3031602 + 738530 + 828012))74.135.5 (n) + (1/2282985(30316 + 43537)3
+1/2282985(303160% — 303160 + 130744))74.135.6 (n) + (1/2282985(—303160

— 43537)3 + 1/2282985(—43537cr + 174281))74.135.7 (n) + (1/50733(500a2 4 22950

— 23004))74.135.5 (1) + (1/50733(—5000 + 2795)8 + 1/50733(—5000%2 + 500cx

— 11504))74.135.0 () + (1/50733(5000r — 2795)3 + 1/50733(—27950x — 8709))74.135.10 (1)

+ (665,/35883~2 — 815/35883 — 6416/11961)74 13511 (n) + ((—665/35883

+2510/35883)6 — 665/358832 + 3325,/35883y — 2510/35883 — 1378/35883)74.135.15
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raser (1) =240/2106005 (n) + 480/526505 (3) +1200/4212075 (Z)

+ 480/58507 (9) +2400/105305 (15) +2160/26005 (27) +2400/11707 (25)
+10800/520 ( ) +488/73T1745 (n) + 2552/7371745 (3) +2552/8197, 5 (9)
+4302/9174 5 ( ) — 8/135749 (n) — 8/15740 (3) —40/2774 (z)

—40/3749 (7 ) + /187015, (1) = 1/37a151 (5 ) +9/27015. ()

=+ 19/267’4 152 ) — 1/217’4 15,2 (3) + 171/147’4 15,1 (9) + 16/1357’4271( )
+80/277 4971 (g) +(20/459w + 11/51) 74,273 (1) + (500/459w + 275/51)T 4,275 (g)
+ (~20/459w + 11/51) 74 27.4 (n) + (—500/459w + 275/51)74.27.4 (5) +1/1874.45.1 (n)
— 1/27’4451 (3) +3/14T4452( )+27/147‘4452 (3) — 16/1897’4453( )
—16/2174.45 (3) +29/40574 45,4 (1) + 29/457 4 45.4 (3) +1/97445.5 (1)

— T4,45,5 (g) + 40/4597’4,135’2 (n) + (1/2282985(15278(12 + 14921 — 193596))7’4’13575 (n)

+ (1/2282985(—15278c + 30199) 3 + 1/2282985(—15278a% + 15278 + 157798))74.135.6 (1)
+ (1/2282985(15278 — 30199) 3 + 1/2282985(—30199«x + 187997))74.135.7 (1)

+ (1/50733(—56602 4 897 + 11700)) 74,1358 (n) + (1/50733 (5660 + 331)3
+1/50733(5660* — 5660« — 1318))74,135,9 (n) + (1/50733(—566c — 331)3
+1/50733(—331a — 987))74.135,10 (n) + (301/3588372 — 2887/35883
+2300/11961)74,135.11 (n) + ((—301/35883~ — 1382/35883)8 — 301/35883~>

+ 1505/35883 + 9308/35883)74,135,12 (1) + (301/35883~ + 1382/35883)

+ 1382/35883~ + 2398 /35883)74.135.13



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

rogen, (1) =240/1555205 (n) — 1200/ 77760 (g) — 6000/15552075 (g)
+1200/864075 ( 9) +30000/777605 ( "5) — 720/640 (2" ) — 30000/8640 (55)
+18000/6405 (1g ) — 8/567745 (n) — 164/56774 5 (g) — 164/63745 (g)
—72/TT4s (237) — 112/40574.9 (n) + 16/457 4.0 ( ) +80/8174.0 (Z)
— 560/974.0 (15) +1/127415.1 (n) — 1/127415.1 (3) + 27 /dT g5 (9)
—1/217415.2 (n) — 64/2174 15,2 (g) — 9774152 (5) — 16/13574.27.1 (1)
—80/27T4271 (g) —16/40574 27,2 (n) + 80/817 4,272 (g) + (=62/1377w — 104/459) 74 27,3 (n)
+ (~1550/1377w — 2600/459)74.27.5 %) (162/1377w — 104/459)7 4 27.4 () + (1550/1377w
—2600/459)74 274 (5) +1/974451 (1) — Tausn ( ) +8/6374,45. (n)
+8/TT 4452 ( 3) +20/6374.455 () + 20/ T4 455 (g) — 32/40574.45.4 (n)

— 32/45T 4454 (g) — 2/1357 4455 (1) + 2/1574.45.5 ( ) — 64/4597 4 135.2 (1)

+ (1/2282985(15712a2 — 378410 — 340644)) 74 1355 (n) + (1/2282985(—15712a — 22129)
+1/2282985(—15712a2 + 157120 + 20732))74.135.6 (n) + (1/2282985(157120:

+22120)4 + 1/2282085(22129a — 1397))74.135.7 () + (1/760995(2668a2 — 277390
+99604))74 1355 (n) + (1/760995(—2668 — 25071)3 + 1/760995(—26680> + 2668

+ 160968))74.135.9 () + (1/760995(2668a + 25071)8 + 1/253665(8357cx

+ 45299)) 74 13510 (1) + (178/35883~2 — 418/35883 + 4/3987)74.135.11 (n)

+ (((—178/35883y + 472/35883)6 — 178 /3588372 + 890/35883y + 1460/35883)74.135.12 (n)
4 ((178/35883y — 472/35883)0 — 472/35883 + 3820,/35883)74.135.13
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rogeu, (n) =240/1555203 (n) — 1200/777605 (%) — 6000/15552075 (g)
+1200/8640 (5 ) + 30000/ 777603 (12 ) — 720/6405 (- ) — 30000/86405 (1= )

+18000/6405 (%) +4/81745 (n) + 88/567745 (%) +88/63745 (%)

+ 36745 (%) +32/4057 49 (n) + 16 /45749 (g) +80/817 4.0 (g)
+160/974.0 (%) —1/3674.15.1 (1) — 3/4T4151 (%) —9/47 415, (g)

—10/2174152 (5 ) +8/40574.07.2 () = 40/81razr,2 () + (~38/1377 — 44/459) 7 273 (n)
+ (=950/1377w — 1100/459) 74 7,3 (5 ) + (38/1877w — 44/459) 74274 (n) + (950/137Te
n n

5) —1/T74452(n) —9/TT4452 (3

+16/774.45.3 (g) — 14/40574 45,4 (1) — 14/457 4 45.4 (g) +4/1357 4455 (n)
n
— 4/15T 4455 (5)
— 48640 + 36552))74135.5 (n) + (1/456597(15100 — 6374) 5 + 1/456597 (151002
— 15100 + 1822))74.135.6 () + (1/456597(— 15100 + 6374) 8 + 1/456597 (63740
— 4552))74135.7 (1) + (1/760995(80860% — 38158a — 81392))74.135.5 (1)
+ (1/760995( 80860 — 30072)3 + 1/760995(—808602 + 8086 + 104586))74.135.9 (n)
+ (1/760995(80860 + 30072)3 + 1/253665(10024r + 24838))74 135,10 (1)
+ (334/3588372 + 470/35883 — 988/3087) 74 135,11 (1) + ((—334/358837 + 2140/35883)8
— 334/358832 + 1670/35883 — 6220/35883)74.135.12 (n)
4 (334/35883y — 2140/35883)8 — 2140/35883 + 4480/35883)74.135.13

— 1100/459)T4 27,4 ( ) +16/6374,45,3 (1)

+20/45974 135 2 (n) + (1/456597(—1510a°



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

royer () =240/1555203 (n) — 1200/ 777605 ﬁ — 6000/15552073 =
s 5

+1200/8640 () +30 000/777603 (35) — 720/6405 (5 ) — 30000/8640 (77 )

+18000/64075 (%) +8/56T745 (n) + 164/5677, 5 (3) +164/6374.5 (g)

~ 16/40574,0 (n) +112/4574 (5 ) +560/81r4 (5 )

+1/1274151 (n) — 1/1274151 (§> +27/47 415 (%)

+1/217415,2 (n) + 64/2174 152 (3) +27/7T415,2 (9) +16/13574,27,1 (1)

+80/27T4.27.1 (g) — 16/40574,27.2 (n) + 80/8174 27,2 (g) +(62/1377w + 104/459)74,27,3 (n)
+ (1550/1377w + 2600/459)74 275 (%) + (—62/1377w + 104/459)74 274 (n)

+ (=1550/1377w + 2600/459)74 27 4 (g) —1/97445.1 (n) + Taa5.1 (g)

+8/63T4,452 (n) +8/TT4452 (3> +20/6374,45,3 (n)

+20/TT 4455 (3) + 32/4057 4 45.4 (1) + 32/457 4 454 (

)

— 2/1357 4455 (n) + 2/157 4.45.5 (3) +64/45974 135 ()

+ (1/2282985(—15712a2 + 37841cr + 340644))74 1355 (n)

+ (1/2282985(15712a + 22129)3

+ 1/2282985(15712a% — 15712a — 20732))74,135.6 (1)

+ (1/2282985(—15712a — 22129)3 + 1/2282985(—22129cx + 1397))74.135.7 (n)
+ (1/760995(26680> — 277390 + 99604))74 1355 (n) + (1/760995(—26680

— 25071)3 + 1/760995(—26680> + 2668a + 160968))74 1350 (n)

+ (1/760995(26680 + 25071)3 + 1/253665 (83570 + 45299))74.135.10 (1)

+ (178/35883~2 — 418/358837 + 4/3987) 7413511 (n) + ((—178/35883 + 472/35883)4
— 178/358837 + 890/35883~ + 1460,/35883)74.135.12 (1)

+ ((178/35883 — 472/35883)5 — 472/35883 + 3820/35883)74 135,13

w3
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rasen, (1) =240/2106003 (n) + 480/52650 (g) +1200/421205 (%)

+ 480585073 (g) +2400/105305 ( 5) +2160/26007 ( 7) +2400/11703 (4’;)
+10800/5205 (%) +488/7371745 (n) + 25527371745 (g) +2552/81974 5 (5)
n n n

+4392/917, 5 (27) — 8/135740 (n) — 8/1574.0 (g) — 40/277 40 (g)

n n n
— 40/3740 <T5> —1/187415.1 (n) +1/374.15.1 (g) —9/274151 (5)

n

+ 19/267’471572 ( ) — 1/217’4 15,2 (3) =+ 171/14T4 15,1 (5) + 16/1357’4,27,1 (n)
+80/27r 421 (5 ) + (20/450w + 11/51) T4 07,3 (n) + (500/459% + 275/51) 7473 (5 )
+ (*20/459&) + 11/51)7’472774 ( ) ( 500/459(.0 + 275/51)7’4 27,4 <5) + 1/187’4 45,1 ( )

n
— 1274451 (5) — 3/1474.45.2 (n) — 27/147 445 2 (3) +16/18974 453 (n)
+16/2174.45.3 <3) +29/40574 45,4 (n) +29/45T 4 45.4 (5) —1/974.45,5 (n)

+Tadss (3) +40/4597 4 1352 (n) + (1/2282985(1527802 + 149210
— 103596))74.135.5 (n) + (1/2282085(—15278a + 30199)8
+1/2282985(—15278a2 + 15278a + 157798))74.135.6 (1)
+ (1/2282985(15278a — 30199)3 + 1,/2282985( 30199 + 187997))74.135.7 (1)

+ (1/50733(5660° — 897a — 11700))7 41358 (1) + (1/50733(—566a — 331)3
+1/50733(—56602 + 5660 + 1318))74.135.0 (n) + (1/50733(5660 + 331)3
+1/50733(331ax + 987)) 7413510 (1) + (—301 /3588372
+ 2887358837 — 2300/11961)74 135,11 (n) + ((301/35883 + 1382/35883)8
+301/3588372 — 1505/35883 — 9308/35883)74.135.12 (1)
+ ((—301/35883 — 1382/35883)8 — 1382/35883 — 2308,/35883)74.135.15



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

o, e, (1) =240/1555205 (n) — 1200/777605 (=) — 6000/1555205 ( ~
3 1 3 5

+1200/86405 (g) +30000/777605 (1”—5) — 720/640 (%) — 30000/86405 (%)

+18000/640 (135) — 481745 (n) — 88/5677 45 (g) — 88/63745 (g)

— 36745 (55 ) — 16/405749 (n) = 32/4574,0 (5 ) — 160/81740 ()

—80/974. (135) —1/367415.1 (n) — 3/4T4.15.1 (g) —9/474151 (g)

+10/2174 152 (3) +8/4057 4272 (n) — 40/8174 275 (5) + (38/1377w + 44/459)74 27 3 (n)
4 (950,/1377w + 1100/459)74 27,3 ( ) + (=38/1377w + 44/459) 74 57,4 (1)
+ (~950/1377w + 1100/459)7 4 27.4 ( ) —1/TTaa52 () — 9/TT 4452 (5)

+16/637445.3 (n) + 16/774.45.3 (3) + 14/40574 45,4 (n)

4 14/4574 45,4 (g) +4/1357 4455 (n) — 4/157445.5 (g)
20/45974 1352 () + (1/456597(151002 + 4864c — 36552))74.135.5 (1)
+ (1/456597(— 15100 + 6374)3 + 1/456597(— 15102 + 15100 — 1822))74.135.6 (1)

(1 /456597(15100 — 6374)3 + 1/456597(—6374a + 4552))74.135.7 (n)

(1/760995(808602 — 38158 — 81392))74 1355 () + (1/760995(—8086c — 30072)3

41 /760995(7808604 + 80860 + 104586))74.135.0 (1)
4 (1/760995(3086c + 30072)4 + 1/253665(10024a + 24838)) 74 135,10 (1) + (334/3588372
4 470/35883 — 988/3987)74 13511 (1) + ((—334/35883y + 2140/35883)0
3343588372 + 1670,/35883y — 6220/35883)74.135.12 (1)
+ (334/35883~ — 2140/35883)8 — 2140,/35883 + 4480,/35883) 74 13513
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ey, (1) =240/2106005 (1) + 480/526505 (%) +1200/421205 (g)
+ 480/58507 (9) +2400/105305 (15) +2160/26005 (27) +2400/11707 (:5)
+10800/520 ( ] 35) + 440245774 5 (n) — 18882457745 (g) 1888273745 (5)
+11880/9174 5 ( ) +32/13574.0 (n) + 32/1574.0 (3) +160/2774 (Z)
+160/374.0 ( ) 4 44/637415.2(n) + 24/ TT415 (3) +396/T7415.1 (g)
+16/4574.97.1 (n) + 80/97 4271 (5) 4 (92/1377w + 128/459)74 275 (n) + (2300/1377w
+ 3200/459)74 27,3 ( ) —92/1377w + 128/459)74.27.4 (1) + (—2300/1377w
+3200/459)74.27.4 (5) +4/974.451 (n) — 474,451 (g)

+ 8/1357’4,4574 ( ) + 8/157’4 45,4 <3) + 32/517’4 135,2 ( ) (1/760995(*52720&2
— 33040 + 294144))74 1355 (1) + (1/760995(5272

— 85768 + 1/760995(5272a° — 52720 + 172888))74.135.6 (n)
+ (1/760995(—5272 + 8576)3 + 1/760995 (8576 + 164312))74.135.7 (n)



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

riyes, (1) =240/2106005 (n) + 480/526505 ( 3) +1200/421205 (Z)
+ 48058507 (9) +2400/105305 ( 5) +2160/26005 ( 7) +2400/11707 (4"5)
+10800/5207 (—) 41767371745 (n) + 368/73T1745 (3) +368/81974 5 (g)
+ 15849174 5 ( ) +16/135740 () + 16/1574.9 (g) +80/27740 (g)
+80/374 ( ) +8/277 4151 (1) — 20/974 151 (3) + 2474151 (g)
+2/TTa15,2 (n) +4/TT415,2 (g) +162/774,15,1 (5) +32/13574 27,1 (n)
+160/277 4971 (g) +(22/459w + 38/153)T4.27.3 (n) + (550,/459w + 950/153)74.27.3 (g)
+ (—22/459w + 38/153)T4.27.4 (n) + (—550/459w + 950/153)74.27.4 (5) +2/974 45,1 (n)
— 274451 (g) +8/63T4452 (n) +8/TT4452 <§) +32/18974 45,3 (n)
+32/2174.453 (3> + 32/4057 4 45,4 (n) + 32/45T4 454 (3) +4/2774 45,5 (n)
— 4/37 4455 (g) +112/4597 4 135.2 (n) + (1/2282985(—207402 + 347120

+235128))74 1355 (n) + (1/2282985(20740r + 32638)3 + 1/2282985(20740° — 20740

+ 187426))7T4.135.6 (n) + (1/2282985(—2074a — 32638)3 + 1/2282985( 326380

+ 220064))74.135.7 (n) + (1/456597(—364602 — 6100 + 138072))74.135.5 (1)

+ (1/456597(36460c — 9746) + 1/456597(36460° — 36460 + 54214))74.135.0 (1)

+ (1/456597(—3646 + 9746)3 + 1/456597 (97460 + 44468))74.135.10 (n) + (26/119617> — 821329
+ 1276/3987)74.135.11 (n) + ((—26/11961y — 608/11961)5 — 26/11961~2 + 130/11961~
+4036/11961)74 135,12 (n) + ((26/11961~ + 608/11961)8 + 608/11961 + 332/3987)74.135.15-
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rEyew, (n) =240/2106005 () + 480/526507 ( 3) +1200/42120 (Z)

+480/58505 (9) +2400/10530°5 (15) +2160/26005 (27) +2400/11705 (4”5)

+10800/520 ) +16/11774.5 (n) + 1000/8197 4 5 (3) +1000/91745 (9)

+80/3740 ( +4/2774151 (n) + 8/97415.1 (f) 1274054 (%)

(155
+1296/1374 5 ( ) +16/1357 49 (n) + 16/1574.0 (3) +80/277 4.0 (5)
5)
4 8/277 4150 (n) + 272/6374.15.2 (3) + 2474151 (g) + 64/40574 271 (n)
(

+320/8174.97.1 (g) + (8/153w + 146/459) 74 275 (n) + (200/153w
+ 3650/459) 7497 5 (g) 4 (—8/153w + 146/459)74 7.4 () + (—200/153w

n
+ 3650/459)74 274 (5) F4/207 4450 (n) + 12/TTa45.2 (g)

+104/18974 45,3 (n) + 104/2174 45 3 (3) + 8/45T 4,454 (n) + 8/5T4,45,4 (g)
+16/15374.135.2 (n) + (1/760995(193802 + 3296 + 59984))74.135.5 (1)

+ (1/760995(—1938a 4 5234) 8 + 1/760995(—1938a2 + 1938a

+ 104558)) 741356 (n) + (1/760995(1938c — 5234)3

+ 1/760995(—5234 + 109792))74.135.7 (n) + (1/456597(20860

— 168440 + 74400))74 1358 (1) + (1/456597(—2086cc — 14758) 8 + 1/456597(—20860
+ 20860 + 122378))74.135.0 (1) + (1/456597(20860 + 14758)3 + 1/456597(14758«x
+107620))74.135.10 (n) + (—446 /35883~ + 1346358837 + 3056/11961)7 413511 (n)
+ ((446/35883~ — 884/35883)4 + 446/35883~ — 2230/35883

+ 5600/35883)74.135.12 (n) + ((—446/35883 + 884/35883)5 + 884,/35883

+ 1180/35883)74.135.13



EVALUATION OF SOME CONVOLUTION SUMS AND REPRESENTATION NUMBERS OF QUADRATIC FORMS OF DISCRIMIN

rayew, (1) =240/2106005 (n) + 480/526507 (3) +1200/421205 (Z)
+ 480585073 (9) +2400/105305 ( 5) +2160/26007 ( 7) +2400/11703 (4”5)
+10800/5205 (%) +16/117745 (n) + 1000/81974 5 (3) +1000/9174 5 (g)
(2”7) +16/135749 (n) + 16/15740 (3) 4 80/2774.0 (Z)
+80/374.0 ( ") 4/27r4151 (n) — 8/97415.4 (—) — 1274151 (g)

+8/2774,15,2 (n) +272/6374,15 2 (3> + 2474151 (
(

+1296/1374 5

g) +64/40574 97,1 (n)

' n

+320/81742m.1 () + (8/153w + 146/459) 4 7,3 () + (200/153w + 3650/459) 74275 ()

+ (=8/153w + 146/459)74 27,4 (n) + (=200/153w + 3650/459)74 27.4 (%) ~ Y Tsa ()
n

—12/TT445 (g) — 104/18974,45,3 (n) — 104/2174,45,3 (3) AT )

+8/5T4454 (3) +16/15374.135.2 (n) + ((446/35883 — 884/35883)5 — 884/35883

— 1180/35883)74.135.13 + (1/760995(1938a% + 32960 4 59984)) 74135 5 (1)

+ (1/760995(—1938a + 5234)8 + 1/760995(—1938a% + 1938 + 104558))74.135.6 ()

+ (1/760995(1938c — 5234)3 + 1/760995(—5234a + 109792))74.135.7 (n)

+ (1/456597(—2086” + 16844a + 74400))74 1358 (n) + (1/456597(2086x

+ 14758) 8 + 1/456597(208602 — 2086cx + 122378))74.135.0 (n) + (1/456597(—2086c

— 14758) 8 + 1/456597(—14758a — 107620))74,135,10 (n) + (446/358837* — 1346/35883
—3056/11961)74 135,11 (n) + ((—446/35883 + 884/35883) — 446,/358832

4 2230/358837 — 5600/35883)74.135.12 (1)
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rayew, (1) =240/2106007; (n) + 480/526505 (g) +1200/421207 (%)

+ 480585073 (g) +2400/1053075 (15) +2160/26005 (27) +2400/11705 (4”5)
+10800/52073 ( ;’5) +16/117745 (n) + 1000/8197, 5 (§> +1000/91745 (g)
+1296/13745 (2”7) +16/13574,9 (n) + 16/1574,9 (3) +80/2774,9 (Z)
+80/3749 ({;) 4/2774151 (n) +8/9T4,151 (*) + 1274151 (%)

o) + 64/40571 57,1 (n)

+8/27T4152(n) 272/6374152(3)+24T4151(
+320/8174.971 ( ) (8/153w + 146/459)7 4 27,5 () + (200/153w

+ 3650/459)7 4 7.3 ( ) —8/153w + 146/459)7 4 27.4 (n) + (—200/153w
+ 3650/459)74.27.4 (5) + 3650/459)74 274 (5) +4/217 4452 (1)

+12/7745 (5 ) + 10418974150 (n) + 104/21r 4455 (5 )

+8/457445.4 (n) +8/5T 4454 (3) 4 16/15374.135.2 (n) + (1/760995(19380>2

+ 32960 + 59984))74 1355 (n) + (1/760995(—1938a + 5234) 3

+ 1/760995(—193802 + 1938 + 104558))74.135.6 (n) + (1/760995(19380 — 5234)3
+ 1/760995(—5234r + 109792))74.135.7 (1) + (1/456597(20860> — 16844,
— 74400))74.135.5 (n) + (1/456597(—20860 — 14758)3 + 1/456597(—20860>

+ 20860 — 122378))74.135.0 (n) + (1/456597(2086« + 14758).3

— 1/456597(14758a + 107620))74.135.10 (n) + (—446,/358837> + 1346/35883

+3056/11961)74.135.11 (1) + ((446/35883y — 884/35883)5
+ 446/35883~2 — 2230/358837 + 5600,/35883)74.135.12 (1)
+ ((—446/35883~ + 884/35883)5 -+ 884/35883 + 1180,/35883)74 135,13

4. CONCLUSION

The representation numbers of () + P,can be calculated without using quasimod-
ular form by the method in section 3, where @, P quadratic forms defined in section
3. Here, we would like to describe the calculation of the representation numbers of
Q+tP,t=3,9,15,27,45, 135, by combining the section 2 and section 3. Obviously

) +remre )+ > ro)re(m)
l,meN
l+tm=n

n

roier(n) =rq (0)rp (%

holds. The term > ;men 7¢ (I)rp (m) depends on several convolution products.
l+tm=n

Although the calculation is complicated, it can be done. Here I will only handle
the following case:
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Theorem 4.1.

TRy13F, = I'3F, (E)er:? (n)+ Z rr, (1) r3p, (M), where rg, (n) is given in 3.2,

l,meN
[+3m=n

r3m, (n) =2/90 (g) - 8/9‘7( ) +10/90 (15) +8/30 (27)

—40/90 (45) 6o (81) +40/30 (1;:5) =300 (435)
+2/972,15 (3) +2/972,15 (9) + 2205 (27) +8/972,21 (3)

n n
+40(979.27 ( 5) +8/972.135.2 (3) + (16/117n + 20/39)75.135.3 (g) +(~16/117n

n n
+44/117) 731354 (g) + (=16/1175 + 44/117) 72,135 5 (5) + (16/1175 + 20/39)T5.135.6 (5) 7

X e 1 ()7ar, (m) = 55 e (2/97 (1) -8/97 () +10/90 (£) +8/30 (4)

= —40/90 (1l5> — 60 <2l7> +40/30 (415) — 300 (1:25) +2/972.15 (1)

l l l
+2/972.15 (3) + 272,15 (9) +8/972,97 (1) +40/974 27 (5> +8/972,135,2 (1)
+ (16/117’17 + 20/39)7’2,13573 (l) + (—16/11777 + 44/117)7’2,13574 (l) + (—16/11777 + 44/117)7’2,13575 (l) + (16/117

+20/39)75.155.6 (1))(2/90 (m) — 8/90 ( ) +10/90 (%) +8/30 (%)

—40/90 ( 5) 4 40/30 (;”5) 6o (’2”7) ~ 300 (1’:’;‘5) +2/979,15 (m)

m
+ 2/97’2’15 (§> + 27’2)15 (6) + 8/97’2,27 (m) + 40/97’2’27 (g)
+8/972.135.2 (m) + (16/1171 + 20/39)T2.135.3 (m) + (—16/117n + 44/117) 71354 (M) + (—=16/1177
+ 44/117)7‘27135)5 (m) + (16/11777 + 20/39)7-2,135,6 (m))
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TFy+3F, :4/81W3 — 16/81W9 + 20/81W15 + 16/27W27 - 80/81W45 — 12/9W81 + 80/27W135 — 20/3W405

+ 4/81W0,372,15 + 4/81WU>9T2,15 + 4/9W0,27T2,15
+ 16/81W07372,27 + 80/81W07157—2,27 + 16/81V[/vmg,-,-zms,2
+2/9(16/1177 + 20/39)Wo 574 100 5

2 2
+ G (~16/1070 + 44/ 11T Worar, 1y, + 5 (—16/117

+ 44/117)WU’37.2113515 + 3(16/11777 + 20/39)W0—’372,135,6

— A(4/81W5 5 — 16/81Ws g + 20/81Ws. 15 + 16/27Ws 27 — 80/81Ws 45 — 12/9Ws 51
+80/27TWs 135 — 20/3Ws 405 + 4/81Wsg 570 1o + 4/81Wsg 07, 1

+4/IW3g 2775 15 + 16/81W3gs 3, 5, + 80/81W3g 157, 5,

4 16/81Wig 570 1000 + 2/9(16/1177 + 20/39) Wag 57, 110 5

+2/9(—16/117n + 44/11T) Way a7y 155 2 + 2/9(—16/1170 + 44/11T) Way a7, 1o 5
+2/9(16/1177 + 20/39) Wiy 57, 140 ) + B(4/81Ws 5 — 16/81Ws g + 20/81W5 15
+16/27Ws 27 — 80/81Ws 45 — 4/3Ws 51 + 80/27Ws 135 — 20/3Ws 405 + 4/81Wse 37, 1o
+4/81Wsg 97y 15 + 4/ Wiy 2770 10 + 16/81Wsg 57, -

+80/81Wsg 1570 4 + 16/81Wsg 57, 1o + 2/9(16/1177

+20/39)Wso375 1455 + 2/9(—16/1170 + 44/117) W55 37, 145 4

+2/9(=16/117n + 44/11T) W55 37, 155 5 + 2/9(16/1171 + 20/39) W50 575 145.6)
+12(4/81Wo. 5 — 16/81 W g + 20/81Wo 15 + 16/27TWo 27 — 80/81Wo 45 — 4/3We 51 + 80/27We 135
— 20/3Wo 405 + 4/81Wog 575 15 + 4/81Wog r, 1.

+4/MWoo 2775 15 + 16/81Wos 37, 5, + 80/81Wos 157, 4,

+16/81Wos 375 155, + 2/9(11716777 + %)WQU,3T2,135,3

+ %(716/11777 + 44/117)W90,37-2,135y4 +2/9(—16/117n

+ 44/117)W90,37—2,13575 +2/9(16/117n + 20/39)W9073.,_2113516)

—20(4/81W15,3 — 16 /81 W15 9 + 20/81Wis 15 + 16 /27TWi5 97 — 80/81 Wi 45

—4/3Wis.81 4+ 80/27TW15,135 — 20/3Wis 405 + 4/81Wisg 31y 15 + 4/81Wiss 07y 15
+4/MWis6,277515 + 16/81Wisg 315 57 + 80/81Wiss 157, 4,

+ 16/81V[/v15g737-2,135Y2 +2/9(16/117n + 20/39)W15g7372&35y3 +2/9(—16/117n

+ 44/117)W15g,37-2_,135,4 +2/9(—16/117n + 44/117)W150,37-2,135,5

+2/9(16/117n + 20/39)W150,3727135,6) —27(4/81War 3 — 16/81Warz g + 20/81Wa7 15
+16/27TWo7 27 — 80/81War 45 — 4/3Waz 81 4 80/27TWo7 135 — 20/3War 405 + 4/81Warg 31, 15
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+4/81Warg.975 15 +4/MWarg 2775 15 + 16/81Warg 31, 5,

+ 80/81W27o,157-2,27 + 16/81W27g,37-2,13512 +2/9(16/117n

+ 20/39)W27a,372,135,3 +2/9(—16/117n + 44/117)W27J’3727135)4

+2/9(—16/117y + 44/117)W27o737—2,135,5 +2/9(16/117n + 20/39)W27U’37-21135,5)
+60(4/81Wy5 3 — 16/81Wys5.9 + 20/81Wys5 15 + 16/27TWys5 27 — 80/81Wys5 45 — 4/3Wus g1 + 80/27TWiys 135
—20/3Was 405 +4/81Wis6 315 15 + 4/81Wise 07y 15 + 4/ IWise 2775 15

+ 16/81W45g’37—2_’27 + 80/81W450’157—2127 + 16/81W45g’37-2)135'2

+2/9(16/117n + 20/39)W450737—21135,3 +2/9(—-16/117n + 44/117)W45U’37-21135,4
+2/9(—16/117Tn + 44/117)W45073T2,135,5 +2/9(16/117n + 20/39)W450737-2’135Y6)

— 135(4/81Wi35,3 — 16 /81 W35 9 + 20/81Wiss 15 + 16/27W135 27 — 80/81 W35 45 — 4/3Wi3s5 81
+80/27Wi35,135 — 20/3Wiss,405 + 4/81Wiss0 37, 15 + 4/81Wi3s55,07, 15

+4/IWi3s50,27r5 15 + 16/81Wiss0 37, 5, + 80/81Wisse 1575 0,

+ 16/81W135g,372‘1352 +2/9(16/117n + 20/39)Wl35a,37—213513 +2/9(—16/117n

+ 44/117)V[/135,T73.T27135)4 +2/9(-16/11Tn + 44/11'7)1/17135073,”,13515

+2/9(16/117n + 20/39)W135g,37-2’135,6) + (4/81W0737-2,15

— 16/81W3o’,3‘r2’15 + 20/81W5g,37—2,15 + 16/27W9(,,3.,-2,15

- 80/81W150737.2Y15 — 4/:‘51/[/27073,7—115 + 80/27W45g73.,-215

— 20/3‘/[/1%0,37—2115 + 4/81‘/[/”715,372115 + 4/81VV7-2,15797-2,15

+ 4/9W72715,2772,15 + 16/81W7'2’15,3T2'27 + 80/811/1/}2715’157-2'27

+ 16/81W72715,372,135,2 +2/9(16/117n + 20/3’)9)17[/”,15,372’135,)73

+2/9(-16/117n + 44/117)W7'2,1573T2,135,4 +2/9(—16/117n

+ 44/117)W7—2y15,37—2,13&5 +2/9(16/117n + 20/39)W7-2)15737-2)135,6)

+ (4/81Wg’277—2,15 — 16/81W30,277‘2715 + 20/81W5g,2772,15

+16/2TWos 2775 15 — 80/81Wiss 277, .5

—4/3Warg 2774 15 + 80/2TWass 277, 15 — 20/3Wisse 2775 45

+ 4/81‘/[/9.,-115737—115 + 4/811/1/97-2)15797-2,)15

+4/MWory 1527515 + 2Wory 15 375 7 + 80/81Wor, 1. 157, 5,

+ 16/81W97—2715,37—2,135,2 +2/9(16/117n + 20/39)1/1/'9.,2’15,)’372’135’3

+2/9(-16/117n + 44/117)W97—2,15737—2,135,4 +2/9(—16/117n

+44/11T)Wor, 10 370 1555 +2/9
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+ (4/81W5 97, 15 — 16/81W35 97, 1 + 20/81W55 91, 4

+ 16/2'7‘/’[/'90,97-115 — 80/81V[/'lg,gyg.,-z15 — 4/3W27a-_’97-2115

+ 80/81W3r, 15 157007 + 16/81War, 14 374 1550 +2/9(16/117n

+ 20/39)W37271573727135,3 +2/9(-16/117y + 44/117)W37'2,15737'2,135,4
+2/9(—16/117Tn + 44/117)W37’2,15737'2,135,5 +2/9(16/117n

+ 20/39)W372,157372,13576) + 4(3/81Wg7372)27 — 16/81W3073.,-2727

+ 20/81‘/1/'50’3-,—2127 + 16/27ng,3,r2’27 — 80/81Wi55. 374 4,
—4/3Wats 375 07 + 80/2TWis6. 315 57 — 20/IWi3s0 37, 7
+4/81Wr, 4137505 +4/8IWe, 5 0ry 15 +4/IWe, 50 077, 15

+ 16/81WT2127,3T2127 + 80/81W-,-2Y27715T2127

+ 16/81Wq—2’27,3¢2,135,2 +2/9(16/117n + 20/39)WT2’27537—21135’3

+ 2/9(—16/11777 + 44/117)W.,-2)27)3.,-2’135’4 + 2/9(—16/11777

+ 44/117)W72Y27,372,135,5 +2/9(16/117n + 20/39)W7'2.27,37'2,135,6)
+20(4/81W4 3r135 — 16/81 W34 37135 + 20/81Wso 37135
+16/27TWoys 3r135 — 80/81Wis4 37135 — 4/3Wars 3r135
+80/2TWys0,3r135 — 20/3Wiss0 37135 + 4/81Wsr, 57 37, 15
+4/81Wsry 0797515 T 4/IWsiry 7277015 + 16/81 W51, 50 37, 5,

+ 80/81‘/1757-227715.,-227 + 16/81VV5.,-2‘27,3.,-2‘13512 +2/9(16/117n

+ 20/39)W572727,372,13573 +2/9(—16/117n + 44/117)W572,277372,135,4
+2/9(—16/117Tn + 44/117) W5+, 5. 375 1555 + 2/9(16/117n

+ 20/39)W57'2,27737'2,135,6) + 4(4/81W0a372,135,2

- 16/81W3073721135‘2 + 20/81VV5¢7,37—2,135Y2 + 1(3/2'7[2[/90,37113572

— 80/81I/V15g’3.r27135,)72 — 4/31/1/'270,37—2113_512 + 80/271/1/'45,,,37-2113512
—20/3W1350.3r5 1550 T 4/81Wr, 155037015

+4/81Wr, 155 5,07005 T4/ IWry o5 0277015

+ 16/81W72713572,37—2,27 + 80/81W7.21135‘2,157.2y27

+ 16/81W72,135,2,372)13572 +2/9(16/117n + 20/39)WT2’135)2’372,13573
+2/9(-16/117y + 44/117)W-,-2’135,2’3727135,4 +2/9(—16/117n

+ 44/117)W72,135,2737'2,135,5 +2/9(16/117n + 20/39)W72Y13572737-2,13516)
+ (16/117n + 20/39)9/2(4/8H/V,,’gﬂ-z,)las,3 - 16/81V[/30737-21135‘3

+ 20/81W50,37-2‘13513 + 16/27ng,372713573 — 80/81W150)37-2713sy3
—4/3Wat6 375 1555 +80/2TWass 37, 1555 — 20/3Wisso 375 155 5
+4/81Wr,y 155 5,3r00s T 4/81We, o0 s 070 15

+4/IWr, 1a5.5,277015 + 16/81Woy o0 o 37 5,
+80/81Wr, 145 5. 15m00, + 16/81Wr, 11030 1

+2/9(16/117n + 20/39)W72,135,3,372,135,3 +2/9(—16/117y

+ 44/117)W72’1357373727135,4 + 2/9(—16/11777 + 44/117)W727135737372,13515
+2/9(16/117n + 20/39)W72713573737-2’135$6) + (—16/117y
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+ 44/117)9/2(4/81W07372Y135'4 — 16/81W30’3T2713574

+ 20/81W5g,37—2,13514 + 16/27V[/v9013.,-2,135’4

— 80/811/1/150,3.,-2,135,4 — 4/3W27a,37—2,135,4 + 80/27W45a,37—2,135,4
—20/3Wis50,375,155.4 T 4/81Wr; 155 437215

+ 4/81W72,13574,972Y15 + 4/9WT2,135,4=27T2,15

+ 16/81W7—2113514,37—2,27 + 80/81W72,135)4’157-2’27

+ 16/81W-,-2113514,3.,-2,135,2 +2/9(16/117n + 20/39)VV-,-21135,4,37-2,135~3
+2/9(—16/117Tn + 44/117)1/1/'.,-2113514,37-2113514 +2/9(—16/117n

+ 44/117)W72,13574,37-2,135,5 +2/9(16/117n + 20/39)W,,-2113574,37-2’135,6)
+ (—16/117n + 44/117)9/2(4/81Wg,372,135,5 — 16/81W3a’37-2,135)5

+ 20/81W50737—2,135,5 + 16/27W90)37-2,135‘5 — 80/81W15U)37—2,135y5

— 4/3W27<7737'2,135,5 + 80/27VV450737-2y135Y5 — 2()/3‘/17135‘7737-2113515

+ 4/81W7-2,135,5,37-2,15 + 4/81WT21135’57972’15

+4/IWr, a5 5.277005 T 16/81Wo, oo 37,0

+80/81Wo, 155 157557 + 16/81Woy o ¢ 37y 155, +2/9(16/117n

+ 20/39)WT2,135,5»37'2«135,3 +2/9(—16/117n + 44/117)WT2,135157372113514
+2/9(—16/117n + 44/117)W72,135,5»3T2,135,5 +2/9(16/117n
+20/39)Wr, 145 5.372155.6) + (16/1177 4 20/39)9/2(4/81W 375 145 6
— 16/81W3g737—2,13516 + 20/81W50')3T2,135‘6 + 16/27ng7372113516

— 80/81W15073721135‘6 — 4/3W27<7,37'2,135,s + 80/27W45<7,37'2,135,s

— 20/3W135g73~r2’135)6 + 4/81W.,-2Y13516,37-2‘15 + 4/81W72)13576’97-2715

+ 4/9WT2’13576,277—2,15 + 16/811/1/}271%16’37_2)27

+80/81Wor, 155 6157557 + 16/81Woy 10 6 375 155, +2/9(16/117n

+ 20/39)W7'2,1351673721135,3 +2/9(—16/117n + 44/117)W7'2,135,s,37'2,135,4
+2/9(—16/117Tn + 44/117)VV-,-Z13516,37-2‘13515 +2/9(16/117n
+20/39)Wr, 155.6,372.135.6)-

Proof. Here, we need to calculate essentially the following convolution products

Wsa’,r'r’ = E o' (l) 7! (m) 7WST/1,7‘7‘/2 = E 7—1/ (l) Tl2 (m) ’
l,meN Il,meN
sl+rm=n sl+rm=n

where
o' =tio;7, Th, Th = taTa N o taTo N, N|135.

The first one comes from the expression of the quasiform E; (t12) Ay (t2z) or
Es (t12) AN, (t22) by the 85 elements described in section 2. The second one is
easier since A, (t12) Am, (t22) , Am, (t12) Ay i (t22), or Apy, , (012) Dy, (22)
are more than quasiforms , i.e., they are modular forms of weight 4 so only 60 ele-
ments contribute to it. But these can be evaluated by the same method as described
in the beginning of section 2. I
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