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1. OUR CONDITIONS AND CONCLUSIONS , Figure of autocorrelation function

In our paper, we proved Wiener-Khinchin theorem for non-
WSS processes under the condition that:

f RY(r)dr < o0, where R}(7) = sup/R«(t,t—7)] (1)
—00 t

Function values

We need this condition to move the limit inside the integral
in equation (8) and again in (11) of [1]. This also ensures
the Fourier transform oRy(r) exists. We give detailed and

rigorous proof and its applications in [1]. %0 s -0 s 0 s 10 15 2

2. COOPER’S BOOK Fig. 1. Autocorrelation functiomRy(t,t — 7) = sin(m)

In Cooper’s book[2], they do not give the conditions on which
the theorem holds while in our paper, we definitely provide

the conditions. Meanwhile, their proof is also incorrecinfr His condition also does not ensure the Fourier transform of
some step. the averaged autocorrelation function exists. A countamex

First, he can not ensure if the Fourier transformﬁ;(r) ple is the WSS process which has the autocorrelation fumctio

exists, while our condition ensures the existence of FourleRX(t t-17)= sm(z 1-|7) ) We know this autocorrelation func-

transform ofRy(7). Second, no conditions are given to move 10N satisfies his contition since for any finite
the limit inside the integral in equation (7.38).

3. GARDNER'S BOOK lf Re(ter. fdt = 'f S'n(z(l p)dt = 'TS'”(2(1 ||)()|) [Tl < o

In Gardner’s book[3, Page 232], he sa&ygf) is equal to queyer, we kno‘f" Fo_urie_r transfc_>rm of_s%)_ dog_s not
the average of instantaneous PSR, f) which is Fourier existlike the function snﬁ) in [6]. Fig. 1 gives an intuition of

transform of instantaneous autocorrelation function. the nonexistence of Fourier transform of sig). From the
- figure, we can see that this function will approach to 1 when
Su(t, f) = f Rt +71/2,t—7/2)e > dr (2) T — oo and infinite number of maxima and minima exist in
—o0 any finite intervals close te = 1 or containing it. Even if

this autocorrelation function satisfies Proakis’ conditioe
e still not able to use our result.
Check if it satisfies our condition:

It is a different result from our Wiener-Khinchin theorem for
non-WSS processes. Again, no conditions for the existen
of Fourier transform oR(t, r) overr have been given.

4. PROAKIS' BOOK f R(7)dr = f |S|n(2(1 ))|dr =00 4)
In Proakis’ book[4, Page 179], the condition for the theorem
to hold is not sificient. Their condition is given as: Hence, this autocorrelation function does not satisfy @ur-c
For any finiter and any intervalA with length|z|, |fﬂ Ri(t+  dition. Consequently, Wiener-Khinchin Theorem can not be
7,t)dt] < co. applied and our given condition isigient.



5. PEEBELS’ BOOK

Except for Peebels’ results[5, Page 227], all the resuitsryi

in other books are incomplete. Peebels givesfiedint suf-
ficient condition from ours. We assume that the maximum
absolute autocorrelation function is integrable, whilease
sumes power spectral density is absolutely integrable.
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