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Abstract. It is an important objective to determine the number of representations of a positive integer by certain
quadratic forms in number theory. Formulae for N (1%,22/ 32 6%/; ) for the nine octonary quadratic forms appear
in the literature, whose coefficients are 1,2,3 and 6. Moreover, the formulae for N(1¢,3/, ok, n) for several octonary

quadratic forms have been given by Alaca. Here, we determine formulae, for N(1/,5/,25%; n) for several octonary

quadratic forms.
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1. Introduction

It is interesting and important to determine explicit formulas of the representation number of

positive definite quadratic forms.
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The work on representation number card{(xy,x;) € Z*|n = x3 +x3} of quadratic form x> +y?
has been started by Fermat in 1640. 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 Q = n for any positive integer n.

Later the formula

card{(x1,x;) € Z*|n=x1 +x5} = 4 ( Z (—l)d21>
d|nd is odd
has been proved by Euler. First systematic treatment of binary quadratic forms is due to Le-
gendre. Afterwards it was advanced by Jacobi, with the proof of
card{(xy,...x4) € Z*n=x}+ - +x3} =8 ( Z d> for x* +y> + 22 +12.
din4|d

The theory was advanced much further by Gauss in Disquisitiones Arithmetica. The research
of Gauss strongly influenced both the arithmetical theory of quadratic forms in more than two
variables and subsequent development of algebraic number theory. Since then, there are many
more representation number formulas obtained for quadratic forms. Especially, by means of the
deep theorems of Hecke [7] and Schoeneberg [19], modular forms have been used in the repre-
sentation number of several quadratic forms. The generalized theta series ([9],[10], [11],[12]),
quasimodular forms ([13],[14],[15], [17]). and several other methods have been also used for
the representation number formulae. The formulae for N(1?,3/,9%; n) for several octonary qua-
dratic forms have been given by Alaca [5]. Here, we determine formulae, for N (li .57, 25k;n)

for several octonary quadratic forms.
2. Preliminaries

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

Y positive i d'if n is a positive integer
. positive integer,d[n ¢ »
(D ci(n):=

0 if n is not a positive integer.

The Dedekind eta function and the theta function are defined by

) n(z) = ql/z“ﬁﬂ—tz”)@@) =Y q"
n=1

nez
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where
3) q:=¢"ze H={x+iy:y>0}
and an eta quotient of level N is defined by

) f(z) =[] n(mz)* ,N,meN,ay L.
m|N

Here we give the following Lemma, see[ [16] Theorem 1.64] about the modularity of an eta

quotient.

Lemma 1. An eta quotient of level N is a holomorphic modular form of weight %me am on

o (N), having rational coefficients with respect to q if

a) Z an Is even,

m|N
N
D) Z ma,, = Z —a, =0 mod 24,
m|N m|N m
c) H m® is a square of a rational number
m|N
d 2
d) Z W m > 0 for all positive divisors c of N.
m|N

For ay,...,ag € N and a nonnegative integer n, we define

N(ay,...,ag:n) := card{(xi,...,x3) € Z8|n = a1x} + - +agx3}.

Clearly N(ay,...,ag;0) = 1 and, without loss of generality we can assume that
a) <...<ag,gcd{ay,...,ag} =1

Now let’s consider octonary quadratic forms of the form

. 2 2 2 2 2 2
Q :=x7+ - +x5+ 501+ F X)) T 250 pp1 T T X pie)s

where, a,b,c € Z,0<a<8,0<bhb<8,0<c<8anda+b+c=38.
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We write N(14,5%,25¢ 1) to denote the number of representations of n by an octonary

quadratic form (a, b, ¢). Its theta function is obviously
00 = 9° () 9" (4°) 9° ().

Formulae for N(1%,22/,3% 6%'; n) for the nine octonary quadratic forms
(2i,2j,2k,21) = (8,0,0,0),(2,6,0,0), (4,4,0,0), (6,2,0,0), (2,0,6,0), (4,0,4,0), (6,0,2,0), (4,0,0,4),
and (0,4,4,0) appear in the literature, [1],[2],[3],[4],[8]. Moreover, the formulae for N(17,3/,9%;n)
for twenty octonary quadratic forms have been given by Alaca [5]. Here, we determine for-
mulae, for N(1%,5%,25¢,n) for twenty octonary quadratic forms. Of course, the formula for
N(13,5925%: 1) is well-known.

Here, we will classify all triples (a,b,c) for which ®¢ is a modular form of weight 4 with
level 100. Then we will obtain their representation numbers in terms of the coefficients of

Eisenstein series and some eta quotients.

Table 1
allblclalblc|lal|lblc|al|blclalbicl|al|blclalbl|c
LIHO| 7 L6f1 242323422521 7]0]!1
LI2)52(0)6|2(|6(0||3||4(1||4]4(0)6]0]2(]8]0]0
L4 3212143054 ]|0(|45]0(|36]2]0

We characterize the fact that
0" () 9" (4°) o° ()
are in M4 (I'y (100)) .
Theorem 2. Let

2 2 2 2 2 2
Qi=xi+ 2+ 500G+ X)) F 250G 0+ )
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where, a,b,c € 7,0 <a<8,0<b<8,0<c<8anda+ b+ c =8, be an octonary quadratic

form. Then its theta series is of the form

O = ¢(9)0" ()¢ (¢7) =

n—la <q) nSa (6]2) n—2a (q4) n—2b (6]5) nSb (q10) n—Zb (qZO) n—ZC (q25) nSc (qSO) n—ZC (qIOO)

Moreover; it is in My (I (100)) if and only if b=0mod?2, i.e.,(a,b,c) is given in the Table 1.

Proof. 1Tt follows from the Lemma 1, holomorphicity criterion in [[18] Corollary 2.3,p.37] and

the fact that

The condition

—2(125(14 2a5 2b105b20 2b25 26‘5056100—26 25(1 —4a+5b—4b+5¢— 465 —2b+5b—2b—4c+10c—4c 2a+b+c‘52£‘5b

implies that » = Omod?2 if and only if @ is in My (I'p (100)) .Now, consider an eta quotient of

the form

F=n"(q)n"(2g9)n* (49) n™ (5¢) N (10g) n“ (20g) n" (25g) n“ (50q) n“* (100g) .
Since

ainadr 1a3 ca. a a, a a a9 __ ~dr+2az+as+2ag-t+ag+2a9 cast+as+ag+2a7-+2ag-+2a
1 12 24 35 410 520 625 750 81009_22 3 5 6 8 954 5 6 7 8 9’

F is in M4 (T (100)) if and only if ay 4+ as +ag = 0 mod 2, a4 + as + ag = 0 mod 2. O

Now let v be the Dirichlet character mod 5 sending 2 to i, ¢ be another Dirichlet character

mod 5 and

Ei(q)=1+240 Y 03(n)q".EY* (2) Zo s o n) = Y () o(d)a*".

n=1 d|n
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Moreover, let

Alg) =1L NE NS0 (1005) \ 0 0(22)0 (59" (502)
' 1 (z)°n (42)n (102)°n (25z) - n(x)’n(102)°n (252)°
Aslg) = NG G0t o n(29100(52) n (209" n (502)'
1 (z)° n (10z) 0 (25z)° 0 (100z) " n(2)’n(42)* n(102)° n (252)* 1 (1002)*
Asq) ¢ = 1(22)"°n(52)°n (209 *1(502)° _ 129”0 (52)°n (202) 1 (502)°
s(q) - 3 +Ae(gq 5
1 (2)°n (42)° n (102)* 0 (25z) 0 (100z) 1 (z)° 1 (42)* 1 (102)* 1 (252) 0 (100z)
Lm0 n 0 009" n(59°n (1002
M) @ n 0T @9 T T @ @ (107 25
(22)'°n (52) n (102)* 1 (1002) 1 (22)"n (52)* 1 (252)° n (100z)
Ao(g) : =1 < A0 (q) = 5
n (z)° 1 (42)n (50z) 1 (2)° 1 (42) 0 (502)
L n0e2n(59°n (202" 0 (502)° 0297 (52°n (502)n (1002)
A @ (10 n @9 1009 2 T T @m0 (252)
~ n(229°n(52)°n (502) _ n(22)°n (5 )6n(50z)
Anla) _n(z)4n(10z)3n(25z)’A14(Q)'_n(z)4n(4)n(loz) n(252) (1OOZ)’
7 7 2
o - el
Anlg) - :n(2Z)7n(5z) n(509)°n (1005 \ n(2z>7n<5z> n (1002)
n(2)*n(42)n (102)°n (252)° 1 (2)*n (42)n (102)° 0 (50z)”
. n(29"n(102)° n(252) _ n(22)"n(52)°n(502)°
Anld) = @t Gam @ Y T @ (007 2se
7 3 2 7 2 2
W00 = et 009 2O = e
Aplq) =M@ NG NS0 (1002 o 0 (22) 0 (52)n (102)° 7 (502)°
B T O @ (0P n 2527 T () 0 (422 n (200 (252) 1 (1002)
~_ n(42)’n(52)°n (102)n (502)° 1 (42)*n(52) 0 (202) n (502)
Ass(e) = = 1)1 (2027 (252) A (g) = (z)2 (10z) (st)n(looz)’
2 2 9 2
- A g
3 9 4 5
S )
An(q) :n(ZZ)3TT(4111)5(;7)3(5;2;;71;102)”(ZSZ),A32(q) ::n( 2)’n ((1)01)(1;7)(20?) o n (100z)
Anle) = 17(2z)5’r13(10z)17(20z)6;1(502)6 (@) _n(22°n (101)2511(251) n (502)
1 (z)1 (42)* 1 (52)n (252)° 0 (100z)*’ (42’ n(52)° 1 (202)n (100z)
Ass() = 1 (22)°n (52)* 0 (202)  (502)°
B T a2y 0 (102) 0 (252)7 7 (1002)
Asela) _ 1(52)°n (102)" 1 (202)° 1 (252)" 1 (502)" n (1002)°

n(2)'"n(22)""n 42)"°
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be some eta quotients of level 100 with weight 4.

Table 2

54
Op = Z o;fi(z), f; basis elements in Corollary 4
i=1

®(a,b,c) E4 E4 (ZZ) Ey (42) E4(5Z) E4(IOZ) Ey4 (ZOZ) Ey4 (252) E4 (502) Ey (IOOZ)
(134) | 1 1 7 7 14 125 125 125
1170000 585000 73125 65000 32500 g125 1872 936 117
(125) 1 1 1 1 1 ) 125 125 125
234000 117000 14625 9000 4500 125 1872 936 117
(143) 1 1 1 1 1 2 125 125 125
76300 23400 2925 7800 3900 975 1872 936 117
(161) 1 1 1 1 1 _2 125 _ 125 125
9360 7630 585 3630 2340 585 1872 936 117
(206) 1 _ 4 31 e 496 31 31 124
292500 146250 73125 73125 73125 73125 468 234 117
(224) 1 1 4 149 149 596 5 5 40
58500 29250 14625 38500 29250 14625 78 39 39
(242) 1 1 4 77 7 616 25 25 100
11700 5850 2925 5850 2925 2925 468 234 117
1 1 4 31 31 124
(260) »m  —10 w5 des —3i 17 0 0 0
(305) 1 1 1 1 1 2 125 125 125
46800 23400 2925 7800 3900 975 1872 936 117
(323) 1 1 1 11 _2 125 _ 125 125
9360 4680 585 4680 2340 585 1872 936 117
(341) 1 _ 1 1 1 1 _2 125 _ 125 125
1872 936 117 1560 78 195 1872 936 117
(404) o 1 8 4 8 64 5 5 40
9750 4875 4875 1625 1625 1625 78 39 39
(422) - 8 149 _ 149 596 25 _2 100
1950 975 975 11700 5850 2925 468 234 117
1 1 8 5 5 40
(440) 55 ~15 195 78 ~3 3 0 0 0
(503) 1 _ 1 1 _ 1 1 _2 125 _ 125 125
1872 936 117 1560 780 195 1872 936 117
(521) 5 _ 5 S _ 1 1 _2 125 _ 125 125
1872 936 117 360 180 45 1872 936 117
(602) 31 _ 31 124 31 62 4 25 25 100
11700 5850 2925 2925 2925 2925 468 234 11
31 31 124 25 25 100
(620) 5  —Tr0 S5 s —3 17 0 0 0
(701) 25 _25 25 _ 1 7 _ 14 125 _ 125 125
1872 36 17 520 260 5 1872 936 I
1 2 16
(800) - I 0 0 0 0 0 0
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2 2
ElV (42) A

A, Az Ay
147902 1413414629 5963 217240406
901875 9018750 60125 4509375
4354 321024749 _ 36299 57770486
60125 1803750 7215 901875
68462 121500149 3353 20894486
36075 360750 185 180375
4138 2571269 65959 1902142
481 2886 1443 7215
520868 302646277 475714 130316396
901875 4509375 180375 4509375
317188 26989657 58898 41586236
180375 901875 12025 901875
54308 20863237 261374 21143276
36075 180375 7215 180375
1844 1092821 __ 75506 2598988
1443 7215 481 7215
205198 1207517 _ 37669 22558306
180375 138750 36075 901875
49882 59331439 45567 16982146
36075 360750 2405 180375
18682 13053611 _ 109333 2222906
1443 14430 1443 7215
371216 114012876 4168 40592 3517648
60125 300625 12025 555 300625
_ 89488 4973944 _ 40592 11166912
36075 60125 555 60125
2864 _ 1109676 _ 101464 871472
481 2405 481 2405
100738 162594451 23427 4484314
36075 360750 2405 180375
6170 14411377 _ 199375 617270
481 14430 1443 1443
132412 98698957 844526 54252236
36075 180375 7215 180375
50476 _ 4977859 _ 57730 255148
1443 7215 481 7215
6106 53760059 782341 10716698
1443 14430 1443 7215
0 0 0 0
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As Ag A7 Ag Ag Ao Al
26572553 17071921 375513917 37134731 _ 808546769 28530022 5342
6012500 360750 3607500 4509375 9018750 1503125 13875
1383383 3145681 84507877 5409037 175193689 3248546 335758
277500 72150 721500 300625 1803750 901875 12025
2173193 903313 29889677 4355411 55470689 3180218 900634
240500 14430 144300 180375 360750 60125 7215
662383 497521 3087089 33729 5428373 1159718 159150
28860 2886 5772 2405 14430 715 481
21563947 2180011 8214097 57867046 285267377 5467004 2923972
9018750 60125 138750 4509375 4500375 115625 60125
4970327 143463 1101077 36535886 16602519 28435796 775036
1803750 12025 27750 901875 300625 901875 36075
2000107 54037 463057 15485926 12009137 5099188 392508
360750 2405 5550 180375 180375 60125 2405
177691 100713 26401 2145238 121307 3351932 1072580
14430 481 22 7215 2405 715 1443
1234603 1564531 18817967 24064181 71297419 60460966 2728066
1202500 72150 721500 901875 1803750 901875 36075
3683569 112535 5969149 8189521 36806579 1898794 124218
721500 2886 43100 180375 360750 180375 2405
183983 443923 3202867 408121 391643 126778 635870
9620 2886 5772 215 1110 555 1443
444218 909404 781518 28776152 17531676 47750672 2530352
300625 12025 4625 300625 300625 300625 12025
1127476 165704 215476 26893136 7181432 31171904 2173984
180375 2405 2775 180375 180375 180375 15
1098 170988 5118 1005272 354876 889328 282000
2405 481 37 2405 2405 2405 431
647393 1411799 29507323 19827611 16658311 13584982 2209526
240500 14430 144300 180375 360750 60125 715
10007 254089 3565385 75013 1009513 572350 345470
v 7886 5772 8T 2886 1443 431
7325827 157629 1779577 22008886 25820057 24864468 1587228
360750 2405 3550 180375 180375 60125 2405
146 189 124849 58199 1316998 629453 234148 85660
14430 281 N 7215 2405 7215 1443
594559 511267 12494851 2742313 13723247 15429202 4943870
9620 7886 772 7215 14430 7215 1443
0 0 0 0 0 0 0
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Oupe) A2 Al3 Ay Ais Al A7
134) _ 563549807 _ 1240426503 _ 148859039 132762329 9151007  _ 428046227
18037500 6012500 6012500 9018750 360750 3607500
11786459 286859943 96841477 23811649 786389 32481929
277500 1202500 3607500 1803750 24050 240500
60289967 106653543 10092559 554573 189427 36942947
721500 240500 240500 27750 144300
5947219 10855771 2616977 647261 101 1274853
28860 9620 28860 14430 962 1924
116277631 895168997 47137247 57728537 394117 95846771
9018750 9018750 3006250 4509375 60125 1803750
36497371 112452377 14304881 1738161 373691 632347
1803750 1803750 1803750 300625 36075 27750
26669311 69373157 896607 4228903 106117 6027251
360750 360750 120250 180375 2405 72150
3604943 5168341 378227 291853 189035 337283
14430 14430 14430 2405 1443 2886
11793757 52417759 23219567 11946979 703811 1584463
3607500 3607500 3607500 1803750 72150 721500
36496237 13159963 14357047 330539 145023 17429017
721500 35500 721500 360750 4810 144300
526109 33100019 428951 271127 449437 3632077
2220 28860 5772 14430 2886 5772
12568914 128522918 12782454 16764156 719588 16996074
300625 300625 300625 300625 12025 60125
6211916 864484 1766572 10762408 322456 1831868
60125 4625 180375 180375 7215 36075
489246 776598 274214 503196 17580 150074
2405 2405 2405 2405 31 431
33901033 127222257 1115757 32303551 1022809 50155093
721500 240500 18500 360750 14430 144300
1942559 2437703 1014953 72919 163053 91153
5772 1924 28860 1110 962 148
90810871 271660877 1126327 10870783 253037 27108011
360750 360750 120250 180375 2405 72150
584903 10487939 1842827 234613 150205 1379557
14430 14430 14430 2405 1443 7886
37488041 136553987 4329859 414725 1790221 13784125
78860 28860 28860 7886 2886 772
0 0 0 0 0 0
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Alg Alg Ao Asj A A3 Aoy
21519683 83402908 134876 163867 49384056 37584 125991
1803750 4509375 901875 138750 1503125 1503 125 115625
6177523 28518748 96372 1252049 35207608 22088 275323
360750 901875 60125 360750 901875 901875 300625
3494723 12841948 62876 1175969 4640536 11104 87877
72150 180375 36075 72150 60125 60125
32627 1205996 204 109597 113432 5384
222 7215 37 2886 555 7215 2405
635539 1240024 1322936 7991983 60019088 197056 1798678
901875 1503125 901875 901875 4509375 1503125 1503125
3169199 3536616 305192 1158283 2543536 387488 331598
180375 300625 60125 180375 300625 901875 300625
2543059 4879656 389816 724817 6627728 41536 114282
36075 60125 36075 36075 180375 60125 60125
31519 691528 19976 130369 213488 15904 32746
111 2405 431 1443 2405 7215 2405
3454567 6498092 258652 1547887 1207832 23896 338833
360750 901875 60125 120250 901875 69375 300625
924451 7639828 150356 4421 2440296 55568 57647
24050 180375 36075 1850 60125 180375 60125
38041 1540868 3476 51165 1529768 2408 11747
222 7215 431 962 7215 7215 2405
| 670932 13845664 920032 2373276 23134144 415616 600008
60125 300625 60125 60125 300625 300625 300625
4390424 8022816 54752 439464 7332608 222688 27504
36075 60125 2775 12025 180375 180375 4625
7036 544736 29792 31236 53184 6016 7352
37 2405 431 431 2405 2405 2405
1677323 13406852 36332 4931911 5559464 89696 89277
72150 180375 2775 72150 60125 60125 60125
70715 476188 1980 235861 355864 3032 4613
222 1443 431 2886 1443 1443 481
10544299 14851816 371576 2665817 27486608 8896 1447802
36075 60125 36075 36075 180375 60125 60125
10601 89592 8776 36791 247952 18656 5894
111 2405 431 1443 2405 7215 2405
272713 9421124 2196 456397 6674984 32744 116211
222 7215 431 962 7215 7215 2405
0 0 0 0 0 0 0
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Oupe) Ass A Ay A Ang A3 Az Az

_ 1984 7936 160256 _ 20992 _ 81664 _ 5632 20093132 3142283
4875 8125 24375 1625 4875 8125 4509375 346875

128 1536 33856 13376 5888 4096 5340892 3840533

325 1625 4875 975 T 325 T 4875 901875 300625
64 256 8576 1152 4864 512 1861292 4522799

195 325 975 65 195 325 180375 180375
0 0 704 1472 768 1024 13628 146801

w W

39 39 13 T 195 555 2405

206 1984 7936 156736 61504 15872 15872 2508104 18227614

T 4875 8125 24375 T 4875 975 T 24375 1503125 4509375

_ 128 1536 10112 3968 1024 1024 2228792 474398
325 1625 1625 325 65 1625 901875 69375

64 256 5056 1984 512 512 38248 4333534
195 325 975 195 39 975 4625 180375

64 152536 664942
T 195 0 0 0 0 0 7215 7215

128 1536 33856 13376 _ 5888 4096 534844 1971629

224

242

260

305 7325 1625 4875 975 325 T 4875 300625 901875

(134)
(125)
(143)
(161)
(206)
(224)
(242)
(260)
(305)
(3 2 3) 256 256 8576 1152 _ 4864 512 101524 2860189
(341)
(404)
(422)
(440)
(503)
(521)
(602)
(620)
(701)
(800)

325 325 975 65 195 325 13875 180375
0 0 704 1472 768 1024 76204 502249

39 39 13 T 195 2405 7215

128 1536 10112 3968 1024 1024 49312 2956232
325 1625 1625 325 65 1625 23125 300625

64 256 5056 1984 512 512 2593792 5515424
195 325 975 195 39 975 180375 180375
63584 222648
0 0 0 0 0 0 2405 2405
64 256 8576 1152 4864 512 579508 2826601
195 325 975 65

195
0 0 704 1472 768 1024 65596 36533
39 39 13 195 1443 481

64 256 5056 1984 512 512 1552264 8956174
195 325 975 195 3 975 60125 180375

101656 333982
0 0 0 0 0 7215 7215

704 1472 768 1024 328812 1763737
39 39 13 195 2405 7215

0 0 0 0 0 0

341
404
422

440
503
521
602
620
701
800

325 T 180375 180375
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O A3 Azq Aszs Asze
134 -BEP % G o
125 -RER g 8B o
(143) —1%9° —mio w0 O
Gen -~ B R
00 -G B B o0
(224) —5¥e2 1m0 S 0
(242) -3FF T o
260~ B e o
oy -5RE B BB o
2y -FE BE BB o
ey - we e
(404) ogs  cor2s 1208 O
(422) -555% o Zis O
(440) -5g¢ W RE 0
(503) Sgmss e w0 O
(521) -9 Fm Se 0
(602) —3HE Yok 50
620 'WE @ o
oy g R W o
(800) 0 0 0 0
Table 3

36
A= Z B.gi(z),gi basis elements in the proof of Theorem 5
i=1
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A;p Az A Ais A Alr Aig Al Ay Ay Ax
A 0 23 19 2 1 1 1 _1 13 3 13
5,4 120 120 15 20 40 60 30 120 16 120
19 16 16 14 2 4 13 7 49 31 13
Asa(22) & B B 13 15 15 3 —a 60 M 20
12 275 43 32 5 2 10 5
Asa(de) 5 5% 5 05 0 3 3 5 0 F 3
5 250 175 20 15 5 25 25 25 175 265
Asa(5z2) 3 3 % 3 i3 T R
235 175 140 110 5 175 525 325 1775 265
Asa4(10z) 53 0 P F F -3 ¥ % 3 w5
As4(20z) 1400 0 42 320 160 £ 175 250 o0 &0 6B
A 7 7 2 4 U _ 1 _1 19 1 1 1
10,4 30 120 360 45 180 36 60 720 10 48 90
35 41 11 2 1 1 23 5
Aa(2z) - 0 -5 -5 5 3 1 —5 0 O —36
215 125 275 40 65 145 25 775 25 10
Awa(2) T F T % % cwm T3 om0 R 9
1 1625 335 190 475 325 275 100 625
Aa(10z) 5 0 32 5 T F o5 0 I F®
25 1 1 1 1 23 5
Aoslz) T 0 % 3% -5 1 O 7 00 —%5
1 175 175 50 25 25 1375 125 625
Aoa(5z2) 1z 0 3 3% T B s 12 0 T %
17 4 1 1 2 1 1 5 19 19
Apsai(z) -3 —3r 21 O 7 % 7 % —3 s 70
40 40 4 5 17 1 13 1 5 23 37
Apsa1(22) 31 31 a1 31 —@m —7 —T —14 7 & 300
3 8 16 24 8 16 40 136 128
Apsai(d4z) —73 0 3 7 5 3 3 7 0 3 57
Apsan(d) & A 4 _4 1 3 _2 1 2 _2 _&
25,42 \& 42 21 21 21 7 35 21 6 21 7 210
40 44 23 19 17 4 1 1 8 31 31
MApsan(2z) =5 =31 =51 —21 —@ —105 @ 14 ~3 —@ 70
152 16 24 232 32 40 136 352
Apsap(d2) 5 0 =3¢ -3 -5 —355 —5 -7 0 =3P —15
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Az Ay Axs Ay Ay Ang

As 4 L 1 2 41 1 1

: W 6 15 240 3 6
Ass(22) -+ B 2 » b X
Asa(4z) 1 4 2 o4 16 3
Ass(5z) 3 Lz 5 2 15 1
As4(10z) 2 5 145 155 W75 1S
A574 (202) 17 % 12;0 %) 203& 12;0
A1074 31610 i - % 610 - % - %
O
Awa(5z) -7 -2 -2 0 200 _85
Ajpa(l0z) 32 1B 35 33 15 205
Apa(z) -4 O H L 53
Apa(5z) -5 2 B 15 85 B
Arsai(z) 15 4 2z 1 1 2
Asai(22) —q10s 2 2 3 4 3
Asai(dz) & % 3 10 26 8
MAosan(z) —13s —3 -0 B » 10
MAosan(22) -3 —% &5 -5 B}
Aosan(4z) -2 16 28 22 o 248

SO
Dol B T

N— oo K- o\|

| S
—lS

A Al Q=
S
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2
@
X

h
&
G

D
o
>N

Asy e
Ass(22) -5 -+ U
Asq(dz) -4 -3 8
As 4 (52) %5 ~15 %
Asg(10z) & -90 1B
A574 (20Z) 3;& —200 %
A10.4 i 0 _ L
Awa(2z) —-% -2 -3
Awa(5z) -3 2 _ 1035
Aroa(10z) 12 0 1625
Apa(z) 5 2 L
Apa(5z) 2 2 s
Ars 4.1 (2) a4 -5 3
MAosa1(2z) % -5 -H
Apsay(dz) —3 —32 8
MAsar(z) 2 i il
Asar(22) & 8 4
Aosan(4z) 28 £ 132
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A A3 Anq
Asj 2
A A9 Ay : %
A7 18 o " .
3 2 B 20
1 3 % 48 1 .
o ' ’ 31 59 Y
NP 211 —57 ~60 20
z -3 -5 k 1 .
Aps43(22) —35 - - 3 |
' . 3 T 24
4) 23 2 | K |
e 2 B0 T 60 ) 11
> —1z 3 o y
- iz . 0
A50,4,1 (Z) 120 . ; B ; 2 1
7 i ° 6 8 &
o | ; 830 —375
o - > S 13 % 630 6 2
8 5 L - §
315 21 o
Asp42(2) 315 2 s ; i |
g 63 51 1 Y
2 ; 7 6 1 5 — 120 2
A50,4,2(Z) 315 s i i 7
) -1 3 3 7 E E
9w b 1 3 2z
A50,4,3 Z 120 v b I . 25
29 17 Rk ) ;
L 1 19
As043(22) —g 5 1 R . | :
@ & & T8 5 2 "\ 9
o & 4 0 63 23
: ; B : 5 —30 7
S R s
o 3% 144 4 1 1 -
) —3%0 36 i o ,
Asoas(z 360 s A \ i . | 1
1 N M 17 L !
1 1 i |
Asoas(22) 1a5 i ’ . . ; 4 |
) % 3 s 5 : 0 '
A1004,1(2) 5 2 " ; |
) — & ) 8 i - X .
A100.42 (2 s S ; |
l " . 4_/19 —5a=V/19 4
e 13 0 3 785 L /19
1 % i ) v o 40 — a5V
ol L /19 —9% 19 +735 I 1
1 1
—555V19 —3 5 e s
13 5 |
1 i s 0 1 % %90\/ o
A100,4,5 (z) 20 1 : +9% . I ]
4 1 V 12 V
s V19 g
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Ass Az Azy Ang Ang Azo
Aosaz(z) =3 3 g 3 & %
Aosa3(22) § -3 -5 = ~& B
Aps43(4z) 0O % 8 0 X 8
Asoa1(2) =3 % -5 3 —% —3
Asoa1(22) 3 1 g 3 8 3
Asoa2(2) _% _814 2—; _% _412 _653
Asoap(22) & o ) o3 7 a
Asoa3(z) O ~% -5 0 -3 —
Aso43(22) -3 -5 -2 -3 -3 -3
Aso4a(d) 6 b 5 ~& 2% &3
Asosa(22) G & £ ~5 & &3
Asoas (@) 15 5 13 —15 30 5
Asoss(22) —3 % 2 3 & B
Ar0041(2) 75 3 g s 5 3
At0042(2) 13 E - — 7% -3
Aroo43(2) —3 — 1 % % -3 —75
Ao0aa(z) 3 57V 19 2 = 2= =

—maV19 +5 ~HVI9 —3VI9 — V19
Arooas(z) 3 —1522V19 = S =

+ s
Glon
E‘
©
:|u.
EAN
S‘
o
9|
BN| N
0!
e
©
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Azt An Az Az
Apsaz(z) 1% i 1
Asaz(22) -2 2% L B
Ars43(4z) 10 EO 4
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Asoar(z) —& 5 = A
Asoan(22) & & A
As0 43 (2) L L — 1
Asoa3(22) -8 1 & 3
Asoaa(z) 2%  —25 325 3
Aspaq(2z) 12 L L 4
Asoas(z) ot A L
Asoas(2z) 2 % —% -L
Aooan (2) 3 = L L
Aooan(z) —3 ER— !
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3. Main results

Theorem 3. The set
{E4,E4(2z2) ,E4(42),E4 (52) ,E4(10z),E4(20z),E4 (25z) ,E4 (502) , E4 (100z)
3 3 3 2 32 ) ) 3 3 3
E/YV E]Y (22),E"Y (42),E"V E}V (22),E} Y (42),EY "V EY Y (22),E) Y (42)}

is a basis of Eisenstein subspace of My (I'g (100)) and, the set {A1,A,...,Ass} is a basis
of 84(I'o(100)).

Proof. M4(T'o(100)) is 54 dimensional and S4(I'o(100)) is 36 dimensional, see [6] (Chapter 3,

pg.87 and Chapter 5, pg.197). Since 1 = w.y?> = y>.y = y?.y?, the first statement is clear.

Second statement follows from lemma 1.

Corollary 4. ®g can be expressed as linear combinations of the basis elements
{E4,E4(2z) ,E4(42),E4 (52) ,E4(10z),E4(20z), E4 (25z) ,E4 (50z) , E4 (1002)
3 3 3 2 12 2 42 2 12 3 3 3
E;I/JI/ ,E}I’W (ZZ),EXI’W (42),E;1I/ W ,E}I 14 (2z),E;1I/ W (4z),E;1V ’W,EII ’W(ZZ),EX/ ’W(4Z)
7A17A27 e 7A36}
or Q in the Table 1. The formulas are given in Table 2.
Q in the Table 1. Th l iven in Table 2
U

Theorem 5. Each A;, i = 1,..,36, can be expressed as linear combinations of newforms and

their rescalings as in Table 3.

Proof. The space S4(I'9(100)) is generated by

A574, A5’4 (ZZ) ,A574 (42) ,A574 (SZ) ,A574 (102) ,A574 (202) 5

A104,A104(22) ,A10.4(52) ,A10,4(10z),
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A20.4(z),A204(5z),
Aos5.4.1(2),8054.1(22) , 80541 (42),
Aos42(2), 80542 (22) ,M0542 (42),
Aos43(2),M0543(22) , 80543 (42),
As0.4,1(2) ,As504.1 (22),
As0.42(2), 85042 (22),
As0.43(2),A5043 (22),
As04.4(2),A504.4 (22),
As0.45(2) ,As5045(22)
A100,4,1(2) ,A100,4,2 (2) ,A100,4,3 (2) , A100,4,4 (2) s A100,4,5 (2) 5

where the unique newform in S4 (I'g (5)) is As 4, the unique newform in S4 (I'9 (10)) is Ajg 4,
the unique newform in S4(I'g (20)) is Ago4, the three unique newforms in Sy (I'g (25)) are
Aos.4.1,A25 4.2, A5 4 3,the five unique newforms in Sy (I'o (50) ) are Aso4,1,A50,4,2,A50,4,3,A50,4,4,A50.4,5
and, the three unique newforms in S4 (I'g (100)) are Aj0.4,1,A100,4,2,A100,4,3-So the result fol-

lows. L]

CONCLUSION: As a consequence of Table 2, we immediately get formulae for the repre-

sentation numbers
N(1,5°,25%n),N(1',5%,25%;:n),N(1',5%,25%n),N(1',5°,25":n), N (12,5°,25% ),
N(12,5%,25%n),N(1%,5%,25% n),N(1?,5°,25% n),N(1°,5°,25°:n),N(1°,5%,25%: ),
N(17,5%25"n),N(1%,5°,25% n),N(1%,5%,25%n),N(1*,5%,25% ), N(1°,5°,25°: n),
N(1°,5%,25":n),N(1°,5°,25%n),N(1°,5%,25% n),N(17,5°,25":n),N (1%,5°,25": n).

Two examples are given explicitly in the following.

N(1,5%,25%n) = 11750024003 (1) — 55505024003 (5) + 7372524005 (5)
6500024063 (3)+ 3250024063 (7o) — 81352406 (%0) + 11827522406 (35)
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125 125 5 2 (5
53624003 (45) + 15724003 (155) + 7575 (3) 03 (1) + 3553 (n/2> a3 (3)
147902 1413414629 5963
+ 7895 (n/4>6 (3) + oors7s1 (1) + “ors7s0-a2(n) + Go1as3 (n)

+217240406 ( )_26572553 ( )_ 17071921 ( )+375513917 (I’l)

4509375 44 6012500 45\1) ~ 360750 46 73607500 47

R () — S5 ao )+ R ano () — s ()

—soarso0 412(n) — “Gotastn @13 (n) — KGias00 @14(n) + g7 s (n)
R o) — 35T () + 2 ) — S ano

134876 163867 49384056 37584
+01873920(n) + 133750921 (1) + “Z03 125 922 (1) — 1303125923 (n)
125991 1984 7936 160256 20992
—TT5605024(n) — 4875“25( n) + g133a26(n) + 25355-a27(n) — T3 a28 ()
81664 5632 20093132 3142283
275 029(1) — 3135a30(n) + 505375 a31(n) + 356875 a32(n)

13569693 51167 637753
503155 433(n) — P04 (1) + Tagaz0a3s (n),

N(13,50,25% n) = £24003 (n) — £24005 (%) + 1224003 (%) .
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