Time Shifting
If a periodic signal x(t) is time shifted the its time period T is preserved.

bk (FS coefficient of resulting signal) y(t) = x(t – to ) is expressed as

bk  = 1/T∫T x(t – to )e-jkwt dt

Let λ = t – to in the integral , and noting that the new variable λ will also range over an interval of duration , we obtain 
1/T ∫T x(λ)e-jkw(λ+t0) dλ = e-jkw0t0 1/T∫T x(λ)e-jkw0λ dλ


= e-jkw0t0ak =  e-jk(2П/T)t0 ak
Where ak  is the kth Fourier series coefficient of x(t) . That is if,


x(t)  <-FS-> ak

then

x(t – to ) <-FS-> e-jkw0t0 ak  = e-jk(2П/T)t0 ak.

