R. Balan Homework #7 Solutions MATH 464

1.

Method 1
Let g(x) = 270002 £(). Note G(s) = F(s + 5000) and thus G(s) = 0 for |s| > 5000. Hence

g € Bsooo (that is, g is 5000H z-band limited). Shannon’s sampling formula yields
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2.

The maximum sampling period is T' = m 10010005 =10"%s = 10us.

3.

The sampling period is T' = 5 100005 = 50us (Nyquist rate). Hence the Shannon’s formula becomes:
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Thus
f(0)=0
and
F(107%) = —25inc(0.02 4 24) + sinc(0.02 — 4) = —2sinc(24.02) — sinc(3.98)
4.

The maximal reconstruction error is given by
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