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QUADRATIC PARTITIONS: PAPER IV
BY E. T. BELL

1. Identity of Degree 5. For the preceding note, see this Bul-
letin, vol. 38, p. 569. The degree of a ¢, ¢ identity is the degree
of the identity in functions ¢, ¢. In Il we discussed an identity
of degree 4. Here we consider an identity of degree 5 whose equiv-
alent in parity functions refers to F(w, 2, #, v) as in I1I. The
identity is one of many of degree 5 by Gage.

Denote by ¥ (w, 2, %, v) the function

w43 v — 32 w—u
¢’111 (-_5— ) M) 1932 —‘2_") 1932 <_?_) .
Then

Y(w, 2, u,v) + ¥(w, — 2, — u, — )
— ¥(w, — z,v,u) —V(w,2, —v, —u) =0
is an identity in w, 2, #, v. The required expansions are
3s(x) = D_g"* cos 2vx, and
dui(x,y) = ctnx + ctny + 4 D ¢ D sin 2(dx + 8y) |.

For the notation in the above and in what follows, refer to I.

2. Egquivalent of W-Identity. To apply the formulasin I, §7, to
the reduction of the ctn terms, make the substitution (w, 2)
—(x+y, x—y), and in the result apply

(@, 9) = ((w+2)/2, (w—12)/2).
Proceeding as in II, we find the following. The partitions are
= 2d6 + vi® + v 4+ v + v = a + a? + as® 4 al.

Write

MN=vit vy, e =vs+ vy, = a1+ ar, a2 = a3 + ag

01 = a1 + o, 02 = ay — g, 01,r = 02, 1209,
o2, =2r —14e(n) — oS = [3(|ou|— D], 4 =[3(|e|=1)].
Then the identity gives
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4 3F(d + Ngy d — N1, 26 — Ay, N1)
= Z sgn oy [e(n)F(az/Z, 0'2/2, oy, a2) - F((tz, oy, oy, Olg)
S
_ 2 ZF(@,,/Z, 0'1,1‘/2, ay, 0[2)]
r=1
+ Z sgn ag [6(a2)F(a2, aj, o, 0) + F(a27 ay, oy, 0(2)
A
+ 2 D F(as, a1, ay, 2r — 1 + e(a)) ],

re=1

with Fasin II.

3. A Summation Formula. Let f(xi, - -+, x;) be entire in
(x1, - - -, x:). Then

D flawr + by, -, ar + b)) = f(a:f(n) + by, - - -, ab(n) + by,
r=1

where 08(n) is the umbra of 6;(n) (=0, 1, - - - ) and 0;(n)=
>",~.7i. The generators of §(n), B are
ez = fi(i”“’—-——l_)_’ eBe = _.__o_c__ .
e — 1 e — 1

Hence
xef (W = ¢(ntIHB)z _ ((HB)z
and therefore, with 6,(n)=0, s <0,
19, _1(n) = n+14+Br—QA+B), (r=01,--).
4. A pplication of §3 to §2. Denote by Fa(w, 2, u, v) the function
F(w, 3, u, v) with the restriction of entirety in (w, 2, %, v). Then
4 D Fo(d 4+ Ngy d — Ni, 26 — Ay, N)
= Z sgn o1 le(n)F2(02/2, 02/2, as, as) — Fa(as, a1, ay, ag)
— 2F5(0(S) + (e(n) — 1 —02) /2, 8(S) + (e(n) — 1+ 03) /2, a1, 3) ]
+ O sgn az[e(as)Fa(as, ai, ai, 0) + Fa(az, a1, a1, as)
+ 2F (e, a1, a1, 20(4) + e(az) — 1)].

5. Contractions. We contract F(w, 2z, u, v) with respect to z,
asin II, §6. The new partitions are

4

4
n= D —28%=2al + a + af = b2,

=1 =1
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restricted as next stated. Write
M=EnF v, =t r,a=a 4034 = [%(lal - 1],
B1 = b1+ bs, B2 = b3 + by, 01 = B1 + B2, 02 = 1 — Ba.
Then the restrictions are
M>26,e(n—1)>022—|o01],00=e(m— 1)mod?2.
With G, G; as in 11, we have
2 3 G\ Np — 26,26 — Ao, Ny — 26)

= > sgn a[ gG(a, 0,2r — e(n — 1))]

+ 2 sgn 61G(os, By, B2);
2 D G\ Ne — 28,26 — g, Ay — 20)
= Y sgnaGi(e, 0,20(4 — e(n — 1))
+ > sgn 01Gi(og, B1, Ba).
In the reductions we have used
1—el) =el—1),
2[%(] VI -] = Ivl — 1 —e(»), 0, =nmod 2.

Alternative forms are obtained on noticing that

sgn wF (w, 2, %, v) =F(| 'w|,z, %, ).
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