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PART 4

q = 11 throughout thle Part

The notatlon is that of (AH),
7. The following relations, not given in (AH), are needed,

They are of a type which has no analogue in the cases

g =5, 7, and 13,

(7.1) [rt] = ye®(y)/£3(y23),

(7.2)  y=*9(y)[rsul/£3(y21) = n + 13,

(7.3) y 8 e2(y)[r]/£2(y11) = ~p + 6N + 16,

(7.4) <-qmmn<vﬁnmﬁcu\mmﬁ<,pv = =A% - 41,4 + 40N + 7.
We prove (7.1) as follows. Dencting the left-hand

side of the equation by X we have, using the definitions of

ay Py Yy 6, and ¢,

X/rt = BcaP + 66p + €B + ¢ + 1,
together with the other four equations.obtained on inter=~
o:m:o»so.a. sy, ty uy, vy, and a, B, v, 6, &, cyclically.
Multiplying together these five equations we see that
xu\ﬁnmdc<vn. i.e. <|pomuﬁ<uxu\wan<ﬂpv. is equal to a cyclically

symmetric polynomlal in a, B, Yo 6, and e, with integral

i

We may note that in view of the relation (7.1) the factor
D in the expressions for the ucoﬁnv for g = 11 is equal to

y T Ed(yit) /i (y).
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coefficlents, i.e, to a linear combination of terms
[af g™ v" 8P ¢97, each of which is equal to an expression of
the form Q;(M) + puQg{r) by (AH), Lemma 9. Using the method
employed in (AH) to find the relations (11.7), (11.8), and
(11.9), that of comparing coefficlents of powers of y in
power series expansions, we obtain

y=2O63(y)X7/£%(y11) = Ap - 1703 - 108p + 346N - 131,
But the right-hand side of this equation 18 the same as the
right-hand side of (AH), equation (11.7). Thus, taking
fifth roots, ﬁﬂ.dv follows, mwsmo X and f(y) are real wou
real y. .

(7.2), (7.3), and (7.4), may be proved in a manner

mmswumw to that used for (7.1), and we omit the details,
although it should Um_uownﬂmg out w:mﬁ we now need (AH),
equation (8.13) as smpp‘mm (AH), equation (11.7)

From (7.2), (7.3), mJa Aﬂfbv. together with (AH),
equation (11.9), we have the moHHosw:m result:
(7.5) #(6) = = 11y~3¢3(y23)[rstul/e4(y) + 2.143y¢0(y21)[r u\m (>

- Aéummﬁ<,“v~nmcu\m (y)+118yagri(yra)/ra(y),

We now nw<o ooaumoncnmp mxvnmmmﬂoam for the other ten &(s) as

mopuo=u. zm :n»ﬁm _,__ _ ,
IR T . .
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BL0) = y™'p(a) #(0)/P(2),  £(5) = y=rp(5)8(5)/p(1),
g(4) = P(3)e(4)/P(4), - #(2) = P(1)#(2)/P(2),
B(9) = - P(5)8(9)/P(3), B(1) = = p(2)e(1)/P(4),
B7) = = yR(1)e(7)/P(8), B(8) = - P(4)e(8)/2(3),
~ #(10)= = P(2)8(10)/P(1), B(3) = P(3)8(3)/P(5).
Then |

THEOREM 7.1 We have
B(O) = (tv)y=os(y21)/£%(y) +
+nnuumﬂc|ummuc<+agﬁc<nrc<uu+mocamﬂu<;umun<pg\mpﬁ<v+
+ 44h-auu+om+omﬁ-amc+n<v<moﬁwupV\mqh<v+
+ Aanh|onmc3mmmﬁ<+moﬁ:n+»c<u+mw<uﬁummn<ppV\mon<v+
+ 118(-r/e-3s/tr2t/u=5u/v-av/r)yssii(y1r)/f19(y),

Bs) = (Ttv)y="f(y11)/£2(y) +
. 4 (-2rstu- m44nﬁ:<|40»c<u+aac<nm ~6vrst)y~df3(yrl)/fe(y)+
11(=97=125+171£+30u=15v)y £S(y11)/¢7 (y )+ |
+4aunoumC|oqmﬂ<|m0ncn+4m:<m+4o<nﬁvm h<ppu\mon<v+

+aJahmn\m+qm\&+;0n\c+mc\<+w<\uvw.m»phxpuV\mwnﬁ<v.

It is of Interest to note that (7.%) is essentially the

"right" form for #(6), being equivalent to the mncmwwoa

y(y3t)e(e) = 11g, + 2. Ad.nu + 44.0. +i114g,

m»<o: by Atkin [ 1 ] in his unoom of the Remanujan congruence
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: and these equations still hold if @(0), £(4), gioy, B(7),
and uﬁéwu. or B(5), B(2), #(1), #(8), and f(3), are interchanged |

cyclically, so long as I, S, t, u, and v, are also »:ﬁmnnsmsnmn w

cyclically. ‘ _ . .
A We hope to prove the above theorem at a later date. The . . w
following considerations put its <mpwawﬁ< beyond any reasonable | ”
doubt,

Firstly the definitions of the g{s) and the general form’

of the theorem are analogous for q = 11 to the case of q = 13

(§.2), Secondly, noting (7.1) and the following relation

r/s + s/t + t/u + u/v + v/r =1

. which is given in (AH) (page 186} as [a] = 1, we point out

) the correspondence between the expressions for ﬂvm.&ﬁwV | _ ;
aw<m: in the theorem and the expression for §(6) given by A m
_ (7.5). | | M
rmmﬁpw. in finding ﬁlm theorem, we assumed d:mw the w,
Z#(s) could be expressed in such a form, and then moc:u.MbM

checked the values of the coefficients involved by comparing

T

coefficients of powers of y in power serles expansions, in a |
{
M manner similar to that used for g = 13, In fact we made five

distinct checks in the case of each of our two sets of

coefficlents, The powers of 11 ts»ns appear in ‘the coefficients

serve as an additional check.




