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Abstract

The determination of the number of representations of a positive integer by certain quadratic
forms is an important goal of number theory. Formulae for N(1%¢,2% 3% 62';n) for the nine
octonary quadratic forms appear in the literature, whose coefficients are 1,2,3 and 6. Here, we

determine formulae, for the numbers of representations of a positive integer by one hundred

and six different duodenary quadratic forms whose coefficients are 1, 2,3 and 6.

Keywords: Duodenary quadratic forms; representations; theta functions; Dedekind eta function;
Eisenstein series; Fisenstein forms; modular forms; cusp 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 N(1,1,n) of quadratic forms has been started by Fermat in
1640 on z*+12. 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 QQ = n for
any positive integer n.

Later the formula

N(1,1,n) =4 > (1)

d|n,d is odd

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

N(1,1,1,1,n) =8 Z d| for & +y? + 2% + ¢

d|n,4|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 [1] and Schoeneberg [2], Modular Forms have been used in the representation
number of several quadratic forms. The generalized theta series ([3],[4], [5]), quasimodular forms
([6],[71,[8], [9]). and several other methods have been also used for the representation number
formulae.

The divisor function o; (n) is defined for a positive integer 7 by

oi(n) : = E d',if n is a positive integer, and (1.1)
d positive integer,d|n

oi;(n) : =0if nis not a positive integer.

The Dedekind eta function and the theta function are defined by

()= T[A-a") 0@ =Y q" (1.2)
n=1 neZ
where
g=e"" 2e H={z+1iy:y>0} (1.3)
and an eta quotient of level N is defined by
f(z) = H n(mz)*", N,m € N, an, € Z. (1.4)
m|N

Here we give the following Lemma, see[ [10] Theorem 1.64] about the modularity of an eta quotient.

Lemma 1 An eta quotient of level N is a meromorphic modular form of weight %me Am ON
Lo (N) having rational coefficients with respect to q if

a) E am 18 even,

m|N
_ N _
b) Z ma, = Z Eam =0 mod 24,

c) | | m®™ is a square in Q.
m|N
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For ai,...,a12 € N and a nonnegative integer n, we define
N(ay,...,a12;n) := card{(x1,...,x12) € Zu|n =a1z5 + -+ algwfz}.
Clearly N(a1,...,a12;0) = 1 and without loss of generality we can assume that
a1 < ... < ai.

Now let’s consider duodenary quadratic forms of the form

Q : =ai4-+an+2ah o Tagy) 3@+ Tagpae)
+6 x§+b+c+1 + -+ x§+b+c+d=12)7

where, a,b,c € Z,0<a<12,0<b<12,0<¢<12,0<d < 12.

Table 1

(0,2,2,8) (1,1,1,9) (2,0,0,10) (3,3,1,5) (3,7,1,1) (4,8,0,0) (6,4,2,0)
(0,2,4,6) (1,1,3,7)  (2,0,2,8) (3,3,3,3) (4,0,0,8) (5,1,1,5) (6,6,0,0)
(0,2,6,4) (1,1,5,5) (2,0,4,6) (3,3,5,1) (4,0,2,6) (5,1,3,3) (7,1,1,3)
(0,2,8,2) (1,1,7,3)  (2,0,6,4) (3,5,1,3) (4,0,4,4) (5,1,5,1) (7,1,3,1)
(0,2,10,0) (1,1,9,1) (2,0,8,2) (3,5,3,1) (4,0,6,2) (5,3,1,3) (7,3,1,1)
(0,4,2,6) (1,3,1,7) (2,0,10,0) (2,2,8,0) (4,0,8,0) (5,3,3,1) (8,0,0,4)
(0,4,4,4) (1,3,3,5) (2,2,0,8) (2,4,0,6) (4,2,0,6) (5,5,1,1) (8,0,2,2)
(0,4,6,2) (1,3,5,3)  (2,2,2,6) (2,4,2,4) (4,2,2,4) (6,0,0,6) (8,0,4,0)
(0,4,8,0) (1,3,7,1) (2,2,4,4) (2,4,4,2) (4,2,4,2) (6,0,2,4) (8,2,0,2)
(0,6,2,4) (1,5,1,5) (2,2,6,2) (2,4,6,0) (4,2,6,0) (6,0,4,2) (8,2,2,0)
(0,6,4,2) (1,5,3,3) (2,10,0,0) (2,6,0,4) (4,4,0,4) (6,0,6,0) (8,4,0,0)
(0,6,6,0) (1,5,5,1) (3,1,1,7) (2,6,2,2) (4,4,2,2) (6,2,0,4) (9,1,1,1)
(0,8,2,2) (1,7,1,3) (3,1,3,5) (2,6,4,0) (4,4,4,0) (6,2,2,2) (10,0,0,2)
(0,8,4,0) (1,7,3,1) (3,1,5,3) (2,8,0,2) (4,6,0,2) (6,2,4,0) (10,0,2,0)
(0,10,2,0) (1,9,1,1) (3,1,7,1) (2,8,2,0) (4,6,2,0) (6,4,0,2) (10,2,0,0)

(12,0,0,0)

We write N(1%,2°,3°,6%;n) to denote the number of representations of n by a duodenary quadratic
form (a,b,c,d). Its theta function is obviously

0o =¢" ()" (a°) ¢° () ¥ (¢°) -
Formulae for N (1%, 227, 3% 62!, n) for the nine octonary quadratic forms (2i,27,2k,2l) =
(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, [11],{12],[13],[14],[15] and [16]. Here, we will classify all fourtuples (a, b, ¢, d)

for which ©¢q is a modular form of weight 6 with level 24. Then we will obtain their representation
numbers in terms of the coefficients of Eisenstein series and some eta quotients.

First, by the following Theorem, we characterize the facts that
0" (@) " (4°) ¢° (¢°) ¥ (¢°)
are in M (I'0 (24)) .

Theorem 2 Let
Q T2l 200 o Tags) +3(Tasbrn oo Tasbee)

=z
6(22 2
+ ($a+b+c+1 + -+ xa+b+c+d:12)
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where, a,b,c € Z,0 <a<12,0<b<12,0<¢<12,0 <d <12, be a duodenary quadratic form.
Then its theta series is of the form

00 = " @¢" (@) ¢ (¢°) 9" (@) =07 (0”7 () ™™ (¢°)
n5b—2a (q4) 7]56—2(1 (q6) 77_2b (qs) 7]5d—2(; (q12) T]—Qd (q24) .

Moreover, it is in Mg (I'o (24)) if and only if (a, b, ¢, d) is given in the Table 1. Here we also see that
a,b, c,d are either both even or both odd.

Proof. It follows from the Lemma 1, holomorphicity criterion in [[17] Corollary 2.3,p.37] and the
fact that

The condition
191292393 4945689819129 924

is a square of a rational number implies that either a, b, ¢, d are both even or both odd integers. [

Now let,
Ee(q) =1- 5045 05 (n) ¢,
(@) = 1(2)%0 (32)° = g T2, (1—q™)° (1 —¢*™)°,
As(g) =10 (22)2 = g2, (1-¢*")",
(q) :

As (q) i 22062 o ppee  (1ma™)*(1ma™)°

q n()3n(62)3

Zl(J 210
As (g) = 22U _ g ppe (1

n(z)*n(8z)% (1—gn)4 (1 q n)4 ’
. 1(22)®n(32)%n(42)n(62)n(82)n(242)8
As (q) := n(z)2n(122)
e, Lo O ) ) (1))
=4q n=1 (17q7L)2(17q127L) ’
— 1(22)*n(32)%n(42)3n(62)n(242)1°
As (q) := n(z)2n(82)7n(122)°

1-g2n)3(1_¢3n)2(1_g4n 6n 1- 24n
e, G G )

(1_qn)2(1_q8n) (1 qlzn) ’

_ n(22)n(32)3n(42)%n(122)%n(242)8
Arle) = n(2)n(62)°
_ qg 1—[00 (17‘1271,)(17q3n)3(17q4n)2(17q12n)2(17q24n)8
- n=1 .

(—am(1-45")°

Theorem 3 The set

{Ea, Eﬁ (22) ,Eﬁ (3,2)7 E6 (42) 7E6 (62), E6(8Z), Ea (12,2) 5 EG (242) 5 Al, A1 (2Z) 5 Al (42’)
Al (82) ) Az, A2 (22) 5 A2 (32,’) s AQ (62) 5 A3, A3 (2Z) ,A3 (42:) ,A4, A4 (32) ) 1457 A67 A7}

is a basis of Ms (I'0 (24)) . Moreover, the unique newform in Se (I'0 (3)) is A1,the unique newform
in Sg (I'o (4)) is Az, the unique newform in Sg (I'g (6)) is

Bos(s) = As(2) () n(22) "0 (3 n (62
1 113 545 3935
=~ _By(42) - —2F, O p(122) + 2222 [ (242
1368 70 (42) — 1355 Po(82) + 35 Fo(122) + 5 Fe(242)

“Au(2) — 84 (22) + ZigAl( )+ @Al(u) +245(2) — 1043(42),
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the unique newform in S (I'o (8))

Ase(2) = As(2) —4n(2)"n(22)°n(42)>n(82)"

1 113 545 3935

L Bg(42) — —2 Fg(82) 4+ 2 [ (122) 4+ 2222 B(24
1368 20 (42) ~ 1355 Po(82) + 355 Fo(122) + 55g Fo(242)

263 1059
+%A1(42) -+ T3A1(8Z) — AQ(Z) — 8A2(22) — 10A3(4z) =+ 2A4(Z),

the three unique newforms in Sg (I'o (24)) are

1 113 545 3935
7 10 9109 29801 40
14845 (32) + 168 45(62) — %Ag(z) + %8;13(2@ - %Ag(zlz) +244(2)
_54A4(32) + 38445(2) — 38445(2) + 51244(2),

A24,6,1 (Z) =

1 113 545 3935
A = — _Es(d2)— —2F O e (122) + 2222 B (24
2462 (2) 1368 70 (42) — 1365 o(82) + 355 Fe(122) + 50 Fie(242)

11 8 20341 89705 32
——A — —A(2 ——A(4 —A — As(2
9 1(2) 9 1(22) + 78 1(4z) + 39 1(82) + 3 2(22)
232

—60A5(32) — 48A42(62) + %Ag(z) - 22 A5(02) - %2143(4,2) +244(2)

+5444(32) — 19245(2) — 960A5(2) + 51246(2),

13 545 3935

1 1
A = Be(42) — —2 F6(82) + =2 F(122) + oo B (24
26,3 (2) 1368 7 (42) — 1365 Fo (82) + 35 Fo(122) + 5 Fie(242)

7 57695 49769 4 32
——A ——A(4 — A —A — As(2
9 1(z) + 531 1(4z) + 39 1(82) + 3 2(2) + 3 2(22)
1882

4845 (37) — 48A45(62) — %Ag(z) - 5—;A3(2z) - 2 Ay(42)
+2A4(2’) + 54A4(3Z) + 448 Ax (Z) — 1344 A5 (Z)

Proof. Mg(T'0(24)) is 24 dimensional, S¢(I'0(24)) is 16 dimensional, see [18] (Chapter 3, pg.87 and

Chapter 5, pg.197), and generated by

Ase (2) = A1(2), Az (22), Az (42) , Ase (82),
Asp(2) = A2(2), Aus (22),Au6 (32) , Aus (62),
Ag,6 (2), Ne,6 (22) , Ag,6(42),
Asgs(2),As,6(32),

A24,6,1 (Z) s A24,6,2 (Z) s A24,6,3 (Z) >

where Ags ¢ is the unique newform in Sg(I'0(3)); A4,6 is the unique newform in Sg(I'0(4)); Ag,s is the
unique newform in Sg(I'o(6)), As,e is the unique newform in S¢(I'0(8)); and Ags 6,1, Noa6,2, N2s 6,3
are the unique newforms in Se(I'0(24)). O
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Conclusion

We have used Magma for the calculation of the coefficients in the Appendix. This work can be
extended to other positive even weights, greater than 6.
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Appendix

The following formulae for the representation numbers are valid.

N(28,3%,6% 1) = —g551305 (n) + 5591395 (3) + 13350795 (3) + s s (1)
o (8) 2 g () e () 1 s (go) £ () |

T30 0(3) + T5g a1 (§) + Trm ai(5) — 55a2(n) — 3a2(3) + Faa(3)
+24a2(%2) — 2as(n) + Stas(2) — BBas(%) — 12a4(%) + 32a5(n) + 32a6(n)
+128a7(n),

() + s (5) + o (5) + rrdmsen (5)

35a1(n)
273 )
+5 a2 (5) +36az (§) — 5703 (n) + *5%a3 (5)

+64as (n) + 64as (n) + 256a7 (n),

N(22,3%,6% n) = Bzﬁas (n) + 5753505 (%2 + 30576

n

vw‘g‘f’ o

_39576‘75 T(LE) - @05 (E) ~ 382205 (12n
L oI (8 M,
+% a2 (g) + 36a2 (g) — &3a3 (n) + 5 as )

+64as (n) + 64as (n) + 512a7 (n),

N(2?,3%,6%n) = 7457156405 (n) ;r 457;5640 (%2 + 562188‘75

61 n 2
“aa e (V) aae (G wmen () o “
+510 @ (5) 819 41 (4)+ 91 ¢ §)_§a2 (n) — 20az (5)
+45a2 (§) +12a2 (§) — §zas (n) + Fras (5) — ¥ as (§) — 4844 (3)

N(2f7310;") = _221}932‘75 (n) +3222}932‘75 (%) +1724114U5 (%) 1052

t 1146695 (% 764495 (%) - 3733‘7 (%) ~ 33229 (1nz) + 191195 (i)
AT () 1308, (3 oy [y M ()72, T
+72a2 (§) — 180a2 (§) + gGas (n) + “g%as (5) — 3% as (%)

—4a4 (n) — 60as (%) — 512as5 (n) + 1024as (n) + 1536a7 (n)

N(2%,32,6%n) = — L
+105192U5 (%) + 5%1 05 (
_ 3160 )~ 271582 (
&0 1n 2) " 819
—Za2 (3) + gzas (n) -
—192a6 (n) — 256a7 (n),
4 od g4\ 1 1
N(2%,3%,6%n) = — 5155505 (n234—|— o1

1
b
5 (n) + W145605 (%) - ﬁaigg) ~ 573395 (%)
o

3 2
Zas (%) + 2as (%) +36a4 (2) + 64

T 3
ﬁlggaf’ (%) +8509605 %) 1 573305 (n%) 72%13?74‘;2 (12)n+ %;(75 (i)
—Soa1 (n) = Giar (5) — Tgran (3) — 2o an (§) + gaz (n)
+ 80 (3) —3%0n (3)"~ 4502 (3) + o ()~ Zao (3)
+2822a3 (%) + 72a4 (%) + 128as (n) — 384a¢ (n) — 512a7 (n),
N4 3, 6% 1) = — b0 () + a5z (3) — 22505 (3)
TR (%) + 254595 (§) + 573305 (§) — 53705 (6§ + 83705 (15)

_;%%JS 2) — 1811§8a1 (n) 112?364(1312(%) ) 60271360 a ( 4864
+5 a2 (n) — 60az (3) —48az2 (5) + §5az (§) — %5%as (n) + 3 as (3)
+108a4 (n) 4+ 128a4 (%) — 384as (n) — 1024a6 (n),

4 8. _ 1 1 5
N(21 '3 7”71) = _252932‘75n(”) +624293202 (%) 1_0@(25 (%)
cape i) o (9 F e (3) ~ e ()
+53705 (31) — Fro @ (n) — S a1 (5) — “ooan ()
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— 512000, ( ) + 2a2 ( ) + 40a2 (2) — 84as (

- %as (%) + 228885 (2 ) + 144a4

. n§ n) :3 52}11305 (”13)2"' 52 416‘75 (3%

+m05 4) — 553305 (6)7—8231902 8) 182 5n(12

1(n) + S5 an () + 557 a (5)
2

a
39 §) — 3302 (n) — Faz (3) + *graz (%)
+2Tan (27~ B (1) + 3205 (2) - 2a (3)
—108a4 (gg + 224a5 (n) + 480as (n) + 384a7 (n),
NP5 ) = s () + s (3) + s (3)
+1es05 (§) — 29105 (§) — 21505 (§) — 15205 (13
i () e o S el () i (2
I ) o (Bt (5) 4 e, (3)
+aan (2)~ 2i () + B0t (2) - 2L (3
—216a4 (%) + 448as (n) + 960a¢ (n) + 768a7 (n),
N(26736;n) = 131104 o5 (n) + 13110405 (%) + %560-5 (%) + ﬁ‘“ (%)
@05 (%) 534305 (5) %;544(11%) M 910?9 ) + %7&21 (n)
Iggaal((ﬁ%)):—&lé” aé (%);; 39 1 E(ié%) _E?M ggﬂ_ 32a2 (3)
2 223 az (§) — gas (n) + 64as (3) 9 (%)
—324a4 (%) + 448as (n) + 960ag (n) + 1536a7 (n)
N(%:,32,62;n) :;91i2805 (n) 4»091572805 (3) — zg38295 (%)
573395 (%) + 2538405 (%) t 73305 (%) ~ 53795 (13
+55205 (37) — Spa1 (n) — 2557 a1 (5) + 25355°a1 ()
+19§f88a1 (%) + %ag (n) + 64a2 (%) — %ag

T 2 3
+3%as (n) — tas (2) + 22as (2) + 324a4 (%) — 384as (

—1920a¢ (n) — 512a7 (n),
N(?§’34 n) = 74858640-5 (nn) + %2(264055%) 7910?920715 (%)
caee ) i (8) 4 e (8) g ()
Tl e, n ) g (5) £ e o (3)
ot (3) Pl ) 1945
—984as (§) + Hxas (n) — S~as (%) — Sa3 (&
+648a4 (%) - 76638a5( ) — 3§40a6 (2) 1554117 (ﬁ),
N(261107 32;”2 3591295 (1) +lg§6912‘7: (%) ‘2"7 402776855 (%)
s () g (8) S pgs (8 g ()

5150 0802? (2) Emj@ (n) @9@ (g)2+ 48812(17;3 (2) 4
rorbins () bt ) b

26 53 @3 (n) + as (3) + 5% as (%)

—972a4 (%) — 96as (n) + 7584ag (n) + 640a7 (n),
N(1,2,3,6%n) = — 7705 (n) + 35705 (5) — %610805 ()

1 1
~ 2293295 (4) *t 32460895 (6 + 573305 (5) 764295 (13
B0 ) B+ ) L) g, (3)
+ga2 (n) — 16“2( )+72a2( )_21‘13(”)_?% (%)
6630 (2) + 2a4 ( ) + 6aq (2 ) + 176as (n) — 592a6 (n) + 192a7 (n) ,

N(172733767;n):_m o5 (n) + 3669 5(3) - 1212230405(2) - 22932 5(%)
+m‘75 (2)4‘573305 g)_W% (%)"‘ 91 5(24) 1638a1 n)
+imar (5) + 55 e () + 57 (%)+La2( )+2a2( ) = a2 (3)
+54az (3 )—%ag (n) — Fas (%) — %Las (%) + 2a4 ( +18a4( ) + 192a5 (n)
—640(16( )—|—128a7( )

5 5.\ _ 1 1 n 121 n
N(1,2,3°,6%n) = — 15315505 (n) + 15315605 (5) ~ 6115295 (§)



Kendirl; BIMCS, 13(5): 1-20, 2016; Article no.BJMCS.23292

%3%32 05 (n%) +1%112152 05 (2)7;’; 5;2355 (387_847162414‘7: (%)
+101105 (35) — 331 (n) — ghgan (5) + 55 aa (%)
+85530%a1 (§) + 1302 () + Fraz (5) — Fa2 (§) + 5daz (§)
—s1as (n) = Sas (3) — %5las () + 204 (n) + 30a4 (3)
+224a5 (n) — 672a6 (n) ,

) +5a2(n) + Zaz (3) — 21az (5) + 66a2 (§)

+42a4 (2) 4 256a5 (n) — 640ag (n) — 256a7 (n),

N(1,2,8%,6:1) = — 555395 () + 556795 (5) ~ 1535875 (5)

~ 229805 nz) + 1528805 (% o 578875 (%) = @0553
101105 (33) — F3an (n) — Ggar (5) — Sg57an (5)
=25 a (§) + 302 (n) + Faz (5) — 30a2 (3)

+78ax (§) + Fas (n) — %as () + Zgas (1) + 204 (n)
+54a4 (%) 4 256a5 (n) — 512a¢ (n) — 768a7 (n),

N(1é237 3,675 73382495 (n)go+ 73382495 (4%1) + 814513605 (%)
+%%6932‘75 (%) Y 53695 %269_7 573395 %1) ;16254805 15

+e0s (35) + 15301 (n) + Ffar (5) + “f%an (%)

+2550a1 (§) + gga2 (n) — Faz (5) + Tz (§) + 8das (§)
—31as (n) + Fas (5) — *5%as () + 204 (n) — 18a4 (5)
+240as (n) — 528a¢ (n) + 448a7 (n),

N(1é23,33765;n) jl_ﬁ% (ng)o 366591205 Slg) + ﬁ% (%)
+22§;32”5 L(% 0,768 (%)1093577330571(%) TQQM% fz
Jrg%gg;fj(ﬂ) + Wszlaa (n) + oy a1 (5) ;5 s1g M1 (Z)

s ) o (= 0, () a0 () + di2n (3)
—%zas (n) +15fas (5) — 3 2as () + 204 (n) — 5404 (5)
+320as (n) — 384ae (n) 4+ 640a7 (n),

N(1%23735763%”) = — 18345675 (”8)0+ 5345605 g%) + 5538295 (5)
n n

+(23g(3932 0-577.(2) _2127%38405 (6)17_5056733 U5’n 8 ;7425520 n

t63795 (ﬂ) + Sig a1 (n) + 5@ (5) + “519 a1 (Z)

—eza3 (n) + 25%as (3) — ¥ as (1) + 2a4 (
n

N(1,23,37,6;n) = — 52
+22L9320'5 (%) - %05 (E ~ 573395 \8 554895 \12
+63205 (37) + 1gs a1 () + %510 an (5) + Fgg?a ()
80 () 7, () — 350 (3) -+ 96as (4) + 1502 (2)
7%&3 (n) + 32as (g) - 336%20113 (%) + 2a4 (n) — 126a4 (%)
+256as (n) — 384as (n) + 1792a7 (n) ,

N(1,2%,3,6%n) = _m% (Il) + 56}14805 (%) - ﬁai (%)

187;64U5 (%) —256272 Oi (%) ‘226461 ‘75”(%) _934{4%‘75 gl%) +74TS‘75 (2%)
B A T A i R

3 22 (3 16 @ (3)+ QQ(G) 5393 (n) 9“3(2)

%%3 (3%) 3—}— 2a4 (n) —|—154a4 (%) + 3618as (n) — 9126;6 (n) — 64ar (n),
N(1,2°,3%,6%n) = — 5555705 (n) + 3553705 (%) ~ 313695 (%)
7171640"5%) +4(:)J,91%05 (% ;2741461 05 (%) - 3605 %)
+1505 (35) — o501 (n) — )

10
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+5 a2 (n) +Faz (5) — Paz (5) —1ldas (5) + Ggas (n)
—1as (2) — 220as (% )+2a4( ) + 162a4 (%) + 320as (n)
—1536ac (n) — 384az (n),

N(1, 2°,3%, 6;n) = — 14111205 (n) + 111205 (%) %05 (%)

14 T 15

o ) o5 7 o B
s e O e ) ()
21 a1(8)+12a2(” + gaQ( 4“2(3))
4

?) 1472
) + 5ias (
1824a¢6 (n) — 1024a7 (n),

N(14712773 63 n) 733%2%05 (n) + @‘75 (4%5) + 81%)5360-5 (%)
+%(§)32‘75n(2) - BL536 5 (6)2739577ﬁ n(§) . 72&1180-5 n12)
+@‘7254(ﬂ) + 163280’1 (n) + Lo a1 (3) "; 273 41 (%
+otar (§) — 1302 (n) — SPas (5) + %572 (§) + 42002 (§)
—%as (n) + *5%as (5) — %51 as () + 2aa (n) — 16204 ()
+816as ( ) + 48ag ( ) + 704a~ ( ) s
N(14127 3 vs?n) =5 36601275 (n) + 366 912 75 (5) + 40425680-5 (%)
Jr%%aw Uon Z) A0 768 (5)173857733 ‘75n(8) 52548 05 (13
i )t S )T o () g
ot (8 g a5 e () s e )

2(6) T as (n) + 3“3(2) 21 a3(4)—|—2a4(n)
—486a4 () + 960as (n) + 2304ag (n) + 1152a7 (n) ,
N(1,2%3,6;n) = _ﬁ (n) + 73585105 (%) 8153675 (%)

5
—Eégaéz%n(%) + 50 (%) 43‘3%05 (%) — 255595 (35)
i@ggﬁg?)(_) fssszl ((Z)):_ 2§6a (g) _ 4881, (E)

273 \ 40 16 ° 10883 7 N\2 6304%6 ; 3
—888az () + F3as (n) — *50as (3) — S as ()
+2a4 (n) + 486a4 (%) + 48as (n) — 3792a¢ (n) — 320a7 (n),

2 10, 1 61
N(1%,67n) = _3%61912‘75 (n) + 3§891205n(%) + 1122304‘75 (%)

;n) = 18314o6 5 (n) 'E 53456 05 (%) + %‘75 (3)
+m05 (%) — 5115295 () — 573395 (§) — 383395 (35
+1a1105 (37) + 5101 (0) + F7an (5) + Fan (5

)4 o (n) i (3) + 2 (3) + 15603 ()
=103 (n) = Fas (5) — 5as (§) +4aa (n) — 1204 (3)
+384as (n) — 1152a¢6 (n) + 512a7 (n),

/\

o5 (5)

w3

N(li,34,6°;n):fﬁa5(n)tﬁ ( )+1 7
+%£1)§12660-5 (%) _437%W‘75 (% ;4%05 (2)2_6865312 05 (12)
+107105 (i) + 819a1 (n) + S5 a1 (%) (5
A8k, () Y (n) - 2Dy (2)F Bas (%) + 180as ()
— 8303 (”) 0, (3) — 1380, (%) 4 das (n) - 2Aas (2)
+448as (n) — 1088a¢ (n) + 512a7 (n),

N(12,3%,6%n) = ;451@05 (n) "}@‘75 (2);' 15628805 (%)
+%§1)£1266 5 (%) 77@05 & 10733 05 (%)2(:2638882205(
+101105 (i) + grg01 (n n) + 3 273 11 (3) ST (%)
+E55 ar (§) + 302 (n) — Faz (§) +27a2 (5)

11



Kendirl; BIMCS, 13(5): 1-20, 2016; Article no.BJMCS.23292

+204az (%) — 53a3 (n) — Yas (%) — BP%as (%) +4as (n
—36a4(B )+512a5 (n) — 1024a6( )+ 512a7( ),

N(1%3 62n n) = (;227})32;75( - 22932n (%251"_ 7641 7% (%)
T () e (6) g () g ()
+101705 (35) + §9a1 (0) + g a (5) + g2 an (%)
+55a (§) — Faz (5) + 24az2 () + 204az (§)

—53as (n) = Fas (3) — F5%as (§) + 4aa (n) —36a4 (5)
+512a5 (n) — 1024a6 (n) + 512a7 (n)

N(23%0) = — gyt on (n) + 5her0s (2) + 223505 (3)

5 n 1 n7 ) ’?Ll 728024 % n
5009605 (nS) - @05 (HZ) + 540%‘75 (E) ‘g 5733(73 (§)
giacs (7) ¥ S an) = sio (n) s ()

+50a (F) + 555 (450) +§a2 (n) + Fa2 (3)
—15a0 (%) + 120a- (%) — 5303 (n) — 16as (%)
499 a5 (%) + 4as (n) + 36a4 (%) + 448as (n)
—1344a¢ (n) + 256a7 (n),
N(12 22,3, 6% n) = 45864055(n) + 45864 g5 (%)
@05 (%) - 51703305 (nZ) + MU (n%
G N ARG o0 Sl A
_480?‘11”(5) + 59 @1 (Z) + 273 gl (§) + 302 (n)
+g4€12 5) — 32;7«024(3) + 96@2 (g — 21&3 (n)
#ras (5) — %Gtas () + daa (n) + 7204 (5)
+512as (%) 1536a¢ (% s
N(152,22,36,62;n2 = _22;32055(71) + ﬁa{?ﬁ;(%)
1272495 (%) - 654{?‘75 7) +%U5 (2) t 573305 (%)
3705 (15) + 63705 (37) — Tio a1 () — Fgan (3)
+5150 a1 (7) — *5r0a (§) + 202 (n) + 24as ()
—60a2 (%) + 96a2 (%) + ia3 (n) — %a:a (%) + %03 (%)
+4as (n) + 108a4 (%) + 512as5 (n) — 1536as (n) — 512a (n),
N(112722’385”) :5 _117}1660-5 (n) + 11}16605 (1%) - W% (%)
e ) e (o) g ()~ ()
+@g§0(ﬂ) N (n) = Sgr9- a1 (5) — Fgrea1 (%)

o1 a1 (§) + 5a2 (n) +40as (3) — 7202 (3) — 48a2 (§)
+%a3 (n) — %ag (%) + %ag (%) + 144a4 (%) — 2048a7 (n),
N(112,24,66,n) :3_ 52}11605 (ns)2+ 52}11605 (%) + ﬁ% (%)
Ty () ~gmes (0) Cpoes () 1ges (1
Jr%gi(ﬂ):r @6;1 (n) + 377 alﬂ(?) J259117 Zl (Z) .
+m o (% ) F 2302 () — 8a; (5) + 2Paz2 (§) + 7202 ()
—gas ( s (3) — %5%as (%)

+4a4 (n) + 544as (n) — 1248a6 (n) + 640a7 (n),

2 94 92 4, _ 1 1 n 3 n
N(1%,2%,3%,6% n) = — 5555505 (1) + 5530895 (5) + 201295 (5)

12
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7 5
+a7105 (37) + 1701 (0) + T an (5) + 5% an (
+355%a1 (§) + 1502 () — 28az (5) + *Pas (§) + 37202 (§)
—%03 (n) + %ag, (ﬁ) - %ag (%) + 4a4 (n) — 108aq4 (%)
+768as (n) — 768a¢ (n) + 1024a7 (n),
N(12,24,34,62,ng = 1310295 (n) + 13110403'5 (%) t 145605 (%)
+€1)8380-5 (%) 7@‘75 (% 1_72§T905 (%) _5%‘75 (%)
+5105 %) + 7o (n) + 39 01 ) T 7y . (%)
el Mo :
+492as ( ) - —4a3 n) + %a ( 312, (%)

n

L _gs (n)—i—@%

g $2.05 () - 105 ()
B )+ Sira (5) + 57t (§) + 552 (§) - 3az (n)

) £) = Ray (n) + 52

— 58805 (2) + 4as (n) — 324a4 (2) + 512as5 (n) + 2560a7 (n),

N(}S’QG 6: ) 91 728n5 (n)ej;ro 9157287:75 (%)9 - 20254‘75 (%)
573395 (Z) *t 3038405 (6) 1 573305 (§ — 63795 (ﬁ)

+53205 (33) + g () — G5 (5) + 557 ()

+255 a1 (§) + a2 (n) + 45ras () + 480as (§) — %zas (n)

5 a2 (
+180q;4 (%) — 1408, ((%) + 4a4 (n) + 960as (n)

19 192'75 (g) 56;%05 (%) 'E4ﬁa5 (761)21‘%5;7473%05 (%)

63795 (%) t+ 53795 (%) — Soa(n) - Hga (%)
5 ) PSR (23 50 (n) + s (3)

az (§) —336az2 (§) + G5ras (n) — %FFas (5)
—522045 (%) + 4as (n) + 324a4 (%) + 576as (n)
—3264a¢ (n) — 256a7 (n),

3 2 \2

6 o5 as (n) — ¥%as (5) — #as (%)
+4a4 (n) + 648a4 () — 384as (n) — 4992a6 (n) — 1024ar (n) ,
N(1621 2°,6%m) = 27%25 (n)1;_52ﬁ05 (%2)7+ @05 (3)
+1116695 (3) — 3576875 (§) Lo (8) = 157205 (15
+iton (1) + e (n) + ia (5)+ 1, (1)
B 1y 0, ()~ Ao, (2 ) b5 (5)
+24az (§) — FFas (n) - Fas (5) - 5as (1)
+4a4 (n) + 1248as (n) — 1824a6 (n) + 896a7 (n),
N(1*,2%,3%n) = o5 (1) + 135595 (3) + 2598275 (3)

el

183 456
n 27 n n 27 n

nioe ) “agwmos (6) - g (3) 2 s (1)

+ 3795 (35) + ar, M (n) + =557

%) 7304?0‘ ( ) 78%)§0a2 (2) 1024

) = Sras(n) + %Pas (3) + *Fas ()

+4as (n) — 972a4 (%) + 1152a5 (n) + 5760as (n)

N(1%,2"%n) = 20116‘75 (n)+ 2011605 (2) - é‘jf’

1952

I3~
SE
SN—"

\
=k
2
—~
a3

S~—

—_
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+8505 (§) = 302 (n) +4as (),

N(1%,2,3,67;n) = _ﬁ% (n) + 366591205 (% + ﬁ% (g)

+3293295 (%) 147(?:7168 5 10_395?%05 (%) 420285%2%‘75 %)

+@§854(2%)n+ T%s?)a (n) + 519 alﬂ(%) i;)g 819na’1 T .
s (§)56+ 2392 (1) — 503 (g) +3Pa2 (%) + 2340z (%)

— 503 (n) — Paa (3) — 2P0as (§) + 6as (n) — 18a4 (5)

+640as (n) — 1728as (n) + 896a7 (n),

N(lf’,2,33,65,n) = — 15335675 () + 1531567 4(;5) + 55485105 (5)

+@U5n(%) e (%) - 773575 (%)4;S 1235?055%)

+@g§4(ﬂ) + 8151)10’1 (n) + o a (E) +195s19 a1 (Z)

+53 @ (%) + 1502 (n) — Fas (%) + a2 (%)

+330az (%) — Fas (n) + Fas (5) — 253%s () + 6as (n)

—54ay (%) + 800as (n) — 1632a¢ (n) + 1024az (n),

N(l:,2735763,n) 577305 (N) + 5775505 (%) t 1919295 (%)

+%%g3205 (%) 12192 5 (E 21_2751733 5 (%) :6323?48 5 (ﬁ

+43795 (%) + Togs 1 (n) + =555 (%) + on (%
“oan (§) + 302 (n) — Fas (5) + 75az (3) + 366z ()

—%5as(n) +13as (3) — 1572 as () + 6aa (n) — 90a4 (%)

+896as (1) — 1536a (1) + 1280a7( ),

5(1:72737(’55)”) :41 458(61%‘)75 (n) + %?%1‘75 (%42 + 5%&197(3‘75 (%)
2293295 1) ~ 500695 \ 6 573395 \8) — 354895 \12

+e3205 (33) + Fgar () + Tar (5) + g an (5

+223832 ) (2) — 3day (2) + 96az (2) + 330az (2

—%g a3 (n) + Fas (3) — ¥F0as (7) + 6as (n) — 12604 ()

+768as (n) — 1536as (n) + 1792a7 (n),

N(113,23,3,65,n) = 28224051(251) + 28122402 (%) - ﬁ‘jf’ (%)
@055%) + s (6) ﬁis (%)2671@0571(%) 42496 n

+3975 31) — g ";77aln(i) o m 1)1;; Sroan ()

agaz (n) + Faz (5) ~ as (5) + 24602 (5) — Ggas (n)

8 gq (3) - 580, ()" 6o (n) + 50 (%) + $96as ()

—2112a¢ (n) + 384az (n),

N(13723 33 63 n) = _1411120'5 (n) + 1411120'5 (%) - 1536805 (%)
176495 (%) + 156375 (%)2696481%05 (%) _38?316205 (%) + §U5 (2%)

g~ g () + 2R (5) 8 2t () + a0

+§?922(5 — Pax () + 78as (§) — ggas (n) — HPas ()

203 (%) + 6a4 (n) + 162a4 ( ) + 928as (n) — 2784as (n),
N(1°,2°,3°,6;n) = —=0=-05 (n) + 705505 (%)

~ 7395 (3)
n

1{8405 (4) t0584 an(%) 4;4%17;6)1605 (%) 11%60?3 12)n+ %1? (i)
“g (n) — Sra (En) + Taln(z) + 5ra (2%2 + 50 n)
+1az (3) — 156az (5) — 30az2 (§) + g5as (n) — %Fas ()

o n) ( %) + 640as (n) — 3072a6 (n)

—%ag Z) + 6agq ( + 270a4
—768a7 (n),

N(1431, 2°,3,6%n) 245—%05 (n) + 35357305 4(15%) + 176505 (3)
t3203395 (1) - 1076895 (2) ~ 573395 (n) ~ 254805 (15

+gar0s (31) + %al( + 5500 an (5) + 2550 (%)
BB 1) P, () 0, (3) ¥ 27 (8] b ()
— 8 () + hag (3 )* as (4) +6as (n) — 1621 ( )
+1536as (n) — 1344ag (n) + 14O8a7 (n),

N(1%,2%,3%,6:n) = — 15335595 (0) + 15515595 (3) + 3098375 (5)

14
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n ( 1407 273 n ( 1122 n
— 610 11360 (n) _ 2880 E)+ v az (5) + 1122a: (5)
Wasz (n) + 3%as (2) 045 (2) +

+1440as (n) 4+ 1056a¢ (n) + 2048a7 (n) ,
qui 27’3’55 n) = _36162911%10-5 (n) ?:Z 36162917%20-5 (2%7) - 4027177680-5 (%)

72\ L aamee () 3 e (8) ~ e (1)
Jr@ggooﬂ) - 163587a (n) L580 a1 (5) 3229273 a1 (Z)
55w (%)1£ 5 a2 (n) 4 “5az () 2 (3)
—690az (§) + G5 a3 (n) — H52as (3) — 55%as () + 6aa (n)
+486a4 ( %) + 768as (n) — 4800as (n) — 128az (n)

n 5

N(1*,6%n) = — 555z

336as2 (%)
768as (n)

+ 4y
©
Q
[V

n
. ) ) 2
—5ras (n) — Fas (3) - H57as (§)

N3, 6) =~k () + ks (3) = 7o (3)

~EEo (n%) + 0 (%) + Fr300 (%) - Erad

+63795 (31) — 51001 (n) + Gz a1 (

e T T () + s (3
B C P (g) _ 85584 (g

63 ) =5 2 63 1
+896as (n) — 2688as (n) + 1024a7 (n),
M) = ben ) o ()~ 10 (5)
518305 (Z) + @05 (E) ";1%33”5 (§) 57%55 (ﬁ
+43795 2%) 1901 (n) + S5 a1 %) + 759 & (%)
+50r0an (§) + Faz (n) +8as (5) — 24az (§) +240a2 ()
— T as (n) — 5Pas (5) — ¥ as (§) +8aa (n) + 7204 ( 5)
+1024as (n) — 3072a¢ (n) + 1024a7 (n)
N85 & ) o (1) ~ o (1)
capee ) e (6) s (8) g (),
+eg0s (35) — Srear (n) — P a (5) + 552 a1 (%)

(

8 ) P, )+ 8 (2) — 1200 (3
“hy (n) Sy (3) — T (3) + S
+1024as (n) — 3072a¢ (n) + 1024a7 (n),

N3 = s (1)~ ggros (3) + s
n n

TEe a1 (n) e a1 (5) o3 M1 (Z) + 3a2

+%5 a3 (n) + =55 as (%) )

N 26000 = b (1) + i (3) + oo ()
+tgEos (%) =~ 2w
+%a1 n) + %(u (2

—Z a2 (3) +437az (§) + 25202 (§) — Fas (n) — Fas (3)
34200, 3) +Sar ( 1) + 108845 (1)

N(1*,2%,3%,6% n) = _ﬁ% (n) + 13705205 (%

[
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—Faz (3) + %rax (§) +588a2 (§) — Fas (n) + 323 (5)
n

+ 8as (n) — 108a4 ( %) 4 1472a5 (n) — 2112a6 (n)

N(14 22, (34)62- n) = E(ﬁlﬁasggn) + 555395 (5) + 7350

] 72895 \g) ~ 9‘7 8 295

+§7 n) + 11874a1 (3)+ 5537

0 () ¥ (2] 1 10 (3) B ) - S (4
— s, (%) + 8as (n) — 216a4 ( %) 4 1536as (n) — 1536as

N(14 22,3%n) = —=05 (n) + 53¢
n

%8405 ( n) 85?952( )n 69 632 n 4 n
+i7a (3) + HPta (Z) + 55 A (§) — 302 (n) — 76as (5)
+252a; (%) + 420az (%)
+4as (n) — 324a4 ( %) + 512as5 (n) + 2560a7 (n),
N(1%,2%,6%n) = ~ 3556395 () + 2596295 (3) — 1019295 (%)

N
ot

573305 (%) + 109%‘75 (%) + 5674303‘75 (g) - %‘75 ( ) + 22?‘75 (2%1)
P Gy B0, ) B () 1 ) (1) T ()
—ga2 () +5rax (5) + T4daz (%) 5 as (n) + %as (%)
—E80%a3 (%) + 8as (n) + 1920as (n) — 2688(16( )+ 512a7( ),
N(}§,24,35,62;n) = _ﬁ (n) + 22 205 (%) - 50996‘57?6(%) .

@05(1) o - WU&? i5) + &5705 (31)

+ 0505 () + o

%96 n6 733

- 122703 a1 (n) — 55 a1 () + 68921372 ai A

+50a2 (5) — 15302 (5) — T2a2 (§) — 7as (n) — *as (5)

— 80 a4 (%4) + 8as ( n) + 324a4 ( %) + 1536as (n) — 4608as (n),
5

1
N(}j’?l’?’ ;n) :97 5605 (n) + 1126605 (%) - ﬁ% (%)
573395 (% + 354505 %) + 573305 (%) ~ 63795 (1%)

6

N(14,26,62;n) =61
+116416GU5 (%) — 5535105 (§
§3{f§8££x) 551 (n) + Hygtas (3) 4;2?13728 ()

+toam M (§)6+ Fa (”3 ;e (2) F %2Lay (2) + 372az (2)
~ 1980, (n) + f0as (1) - n) + 2496as (n)
—3648a¢ (n) + 1792a7 ( )

N(l:l’ 2°,3%n) = 9172 o5 (n) "1’;52 505 (3) "; %05 (%)
t11 16695 (%) 10192 (%) s i3 7o (%) ~ 127495 (%)
+er05 (35) + 159 a1 (n) + 5550 (5) — 52%a (%

“Smia (§) - Faa (n) - 2Fas (5) + Has (3)
+2244as (§) — Gas (n) + 2%as (5) — *5itas (§)
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