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I t is well known1 tha t if the roots of the polynomials <j>(z) and F(z) 
are real, so are the roots of the polynomial <f>{D)F{z), where D = d/dz. 
This result has been applied to certain types of entire functions and 
trigonometric integrals.2 The following example illustrates the method 
employed. If 

(i) zoo = è c** 
fc=0 

is a polynomial whose roots Ai, • • • , A» lie on the unit circle, then the 
roots of the polynomials 

n 

FP(z) = e u [(1 + *IPY - Xt(l - z/p)>], P = 1, 2, • • • , 

lie on the axis of pure imaginaries. Therefore, if the roots of the poly
nomial <j>(z) lie on the axis of pure imaginaries, so do the roots of the 
polynomials3 </>(D)Fp(z), p = l, 2, • • • . Now the sequence of polyno
mials {Fp(z)} converges uniformly in every finite region to the func
tion 

n 

F(z) = e~nzf(e*z) = £ c*e(2*-w)', 
fc=0 

and the sequence {</>(D)Fp(z)} converges likewise to 

n 

<t>(D)F(z) = X) ck<f,(2k - n)e«*-^. 

The roots of <j>(D)F(z) therefore lie on the axis of pure imaginaries. 
Removing the innocuous factor e~~nz, and replacing e2z by z, the fol
lowing theorem results: If the roots of f(z) lie on the unit circle, and the 
roots of 4>(z) lie on the axis of pure imaginaries, then the roots of the 
polynomial 
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