1. Derive the Hilbert transform H[cos(w?)] = sin(wt)
Solution:
By definition of Hilbert transform is

Hlu()] = =LpP jww ;‘(—_S)tds
so that
Hlcos(wt)] = _TIP Iiow %ds
change the variable y = s — 7, then

H[cos(wt)] = _TlP J-io wdy

= _Tl {cos(cot) -P J-: %wy)dy —sin(wt) « P J-: sin(y—a)y)dy}

The integrals inside the brackets are
*© cos(wy) , . * sin(wy) ,
PJ._OO—y dy = 0; PJ._OO—y dy=rm

and therefore
Hcos(wt)] = sin(wt).
calculate is completed.

2. calculate P~ <)gy — 0,

Solution:

since w is odd function, and integral interval is symmetric,
sothen P|~ <) gy —

3. calculate P~ gy — 7,



