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Show that

(a) f is entire.

(b) f(z) = fol cos zt dt.
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Let g(z,y) be a C*-function of (z,y) defined on [a,b] x [c,d]. Let

b
f(y) :/ g(z,y) dx.
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Then f'(y) = HI )—q(r y) dzx.
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uniformly on [a, ].
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D c C is a region, is analytic in z and continuous in (z,t), then / F(z,t)dt is analytic on D.
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for every circle C' in the domain of f around zg.
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Let g(z,t) = % for t € (0,1] and ¢(z,0) = z.
Then for each ¢ € [0, 1], g(z,t) is an analytic function of z on C.

Let 2z € C. Since
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Since the function cos z is an entire function, we can expand it as a power series E cp 2™ with radius of convergence
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For fixed w, Z cn(tw)™ converges to cos(fw) uniformly on [0, 1], therefore
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Since |c,/(n 4+ 1)| < |y for all n € N, the radius of convergence is also co.

Therefore w +— fol cos(tw) dt is an entire function. By theorem 4.15, we obtain that

f’(z):/o cos(tz) dt.
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f’(z):/o cos(tz) dt.
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