Signals and Systems

Homework #7
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4.3-2

Given Ft(f(t)) =F(W)= ——(e ™ — jwe ™ — 1),
W

1) fy=f{t-1)+ f(-t-1)
Df(t-1) -> F(w)e”™ by time-shift property
i) f(-t-1) => f{t) > F(w)
= f(-t) ->F(-w) by scaling property
= f(-(t+1)) -> F(-w)e' by time-shift property
ii1) Using the linearity of Fourier transform,
fy = f{t-1) + f(-t-1) -> F(w)e™ + F(-w)e'™
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2) fi(t) = f{t-1/2)+H{(-(t+1/2)) = f{t-1/2) + f(-t-1/2)
i) f(t-1/2) -> F(w)e™"* by time-shifting property
i) f(-t-1/2) => f(t) -> F(w)
=> f(-t) ->F(-w) by scaling property
=> f(-(t+1/2)) -> F(-w)e’™* by time-shift property
1i1) Using the linearity of Fourier transform,
f, = f(t-1/2) + f{(-t-1/2) -> F(w)e "™ + F(-w)e"™"”
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3)  f5(t) = L5f(t/2-1)> f(t)->f(t-1)->f(t/2-1)->1.5f(t/2-1)
1) f(t) = F(w)
i) f(t-1) = F(w) ¢”™, by time-shifting property
i) f(t/2-1) = 2F(2w) ¢ ¥, by scaling property
iv) 1.5f(-t-1/2) => 3 F2w) e
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4.3-10
(c) D(t) =ut+T)-u(t)-[u(t)-u(t-T)] = u(t+T)-2u(t)+u(t-T)
Assume: f(t) <-> F(w)
ii) df/dt = 8(t+T)-208(t)+ o(t-T)
ii1) df/dt <-> jwF(w) by time-differentiation
iv) df/dt = 8(t+T)-28(t)+ 8(t-T) <-> exp(jwT)-2+exp(-jwT) = jwF(w)
,by time-shifting property
v) F(w) = (1/jw)(2coswT-2) = (2j/w)(1-coswT)=(4j/w)(sin*(wT/2))



