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1. Do there exist real a, b for whichl

(1) 217 ez‘mﬁ smnbn - O(l) 9

The present note arose out of an attempt to throw some light on this
question. Though the results obtained here have little connection with the
problem suggested, they seem to be of some interest in themselves,

Let % denote a positive integer. I show that?

(I) cos%—% cos ?-Zl’i+—;— cos 2_?71_ 4o
= (—DHUT:L/H [cos%—cosg—?—f-eosg%ﬂ
— 4+ <. to —91%— terms]
where n= =
(IT) cos”—rf—-gl— cosg_Zﬁ'-}-—:é_ cos 25:’?’ _ e
= (—1)ﬁ7%'/~n [sin% - Sin%@'*‘ Sing%rﬁ““ + e tO—,)l%—terms:l
where ”=4_f;;"1;;’i'

1 This problem is due to Davenport and Heilbronn. After writing this note I
learnt that Dr. Spalek of Prague has answered the problem in the negative. In fact he
proves that

1 2rian® .
%‘ poull- sin nf8 = 0(1)
uniformly in a, ,3 ( real numbers) and N.

2 In the series on the left side of (I) the signs are alternately 4+ and —. The
numbers 1, 9, 25,--+ are the squares of odd numbers,
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2. Ramanujan® has proved that

oo ¢o8 2iw 0
————— c0S Tha® dz
cosh mz
4]
TN — - 25mn
=[e”cos—4-——e3tcosT+e5”cos“4 — ]

cos (F = a5 )+~— ]

1 .
when 2 = Y this becomes

o o8 2w

2 ™ —38y 9mrn
cosh =2

cos mna® de = [e" co8 5 ¢ cos T

. (_1)13 cos (t*/mn).
¥n 2 cosh t/n

Integrating the last result between the limits £ = O and ¢ = T (T — o)

we obtain
lim. oo gin 2Tz cos wna®

T — oo om cosh nw
]

4

1 o8 e sin s
s 4 2

1
I 48

1
©o cos mnt®
+ 2Vn / “cosh wt dt
But the limit on the left side of the above equation is equal to (put

2Tx = v)
1 °°Sinyd _
2_/ y W=

[

on

Hence we obtain

1 ans® . ms
(2) Z—cosTsn—g

_om 21 mVno oo cos mne® dw
— -1 Ty oo Ty Gl
4 + =D 2 cosh mx

0

3 Collected Papers, Cambridge, 1927, p. 62, formula (19).
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Again, by Ramanujan,?

o ¢o8 Ty’
(3) O T
cosh 7z
Q
— [ cos mn 008 9rn + cos 25
- 4 4 4

1
— -+ -~~to—%~terms]

(—1)*
Vn

(I) follows immediately from (2) and (3).

+

3. The proof of (II) is similar, and details are omitted.

¢ Loc. cit., ﬂhis is'a special case of formula ’(21), p. 62,





