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1. Introduction. We define

Si(z) = 1, 0<z<l1,
@ = —1, 1 <x<2}
S:(0) = 8,(1) = 0,
and Si(z + 2) = S(x).
Note that S;(z) = sgn (sin 7z).
This is evidently an odd function. We define the related even function
@) Ci(x) = Sy(x + 1/2) = sgn (cos 7).

The functions S;(2"z) forn = 1, 2, --- are known as Rademacher functions
7], [5], [12]. It is elementary to prove that these functions are orthogonal
on (0, 1), but not complete.

From the Rademacher functions one may construct the set of Walsh functions
{10], [4], [6], [9]. For each positive integer m expressed in binary representation,
namely

m=2" 4 2™ 4 ... 4 2™,
write
Un(@) = S,@2™ )8, (2™ ) -+ - 8,2™ ).
This set of functions is orthogonal and complete; it is used extensively in proba-
bility and in statisties [2], [3], [11].
In this paper, we define two sequences of functions, {S,(x)} and {C,(x)},
consisting of linear combinations of S;(kx) and C,(kx) respectively. Each of

these systems of functions is orthogonal on (0, 1) and complete in L,(0, 1),
and together they form a complete orthogonal system in L,(0, 2).

2. The sequences of functions {S,(nz)} and{C,(nx)}. A theorem established
by Szdsz [8] may be stated as follows.

TueoreEM 1. (Szész) Let ¢(x) be bounded, — o < x < o, and such that the
sequence {p(nx)}, n = 1,2, --- , is orthogonal on (a, b) and complete in Ly(a, b).
If Y(x) e L, and if its Fourier coefficients a, (with respect to {¢(nx)}) satisfy the
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