RS E K MAS110
Homework Assignment 2
Due Oct. 31. 2024

Problem 1. Prove Theorem 6.9 in the note:
Theorem 6.9. If ¢ and ¢ are wavelets and f, g are functions which belong to L*(R), then

(i) (Linearity) For any scalars « and [3,
Wylaf + Bg] = aWy[f] + BWylg].
(ii) (Translation) With T, denoting the translation operator defined by (T.f)(t) = f(t — ¢),
WylTef)(a,b) = Wy[fl(a,b—¢)  and — Wry[fl(a,b) = Wy[f](a, b+ ca).
(iii) (Dilation) For ¢ > 0, with D. denoting the (scaled) dilation operator defined by (D.f)(t) =
7 ()
1

WD) =Wl (52)  and Wolfa.b) = ZWilfl(ac.h).

(iv) (Symmetry) For any a # 0,
Walfl(a8) = Wylsl (1,2

(v) (Parity) With P denoting the parity operator defined by (Pf)(t) = f(—t) (that is, P = D_,),
Wiy[Pf)(0,6) = Wylf](a,~b).

(vi) (Anti-linearity) For any scalars «, j3,

Watpolf] = aWylf] + BWy[g].



