1051-716-20091 Homework Assignment #3 Due 10/7/2009 (W)

0. Finish §7 in the notes on 2-D Special Functions and §8 on Operations

1. Find the spatial period of the 2-D sinusoidal function .f [z,y] = cos (27T (% + 1—”2) + %) .

2. Gaskill describes 2-D Dirac delta functions of the form 6 [ax + by], while I refer to 2-D line delta
functions of the form ¢ [rep] 1 [EOEJ‘} =0 [xcos +ysinb] - 1[—zsinf + ycosf]. Sketch the following

2-D delta functions written in Gaskill’s formulation and find the corresponding expressions in the other
form. Label all important points on the axes of your sketch.

(a) flz,y] =63z + 4y]
(b) glz,yl =0[3z — 4y — 5]

3. Graph axial profiles (i.e., f[z,0] and f [0, y]for the following functions:
(a) 9] = SINC [2.1]
(b) hlz,y]=S5SO0MB < x2 + (%)2> (where SOMB (r) = —2‘]1(’"))

(© sl = 0vL (5 ) - ove (Vo)

4. Derive expressions for and sketch (or plot) the even and odd parts of the 2-D function:

(33—1-3)2 + y?

flz,y) =CYL ( 5

) + RECT [z — 1,y — 1]

5. Evaluate the volumes of and sketch the following functions as “top views”. Also find expressions for
and sketch the even and odd parts.

(a) flz.y] = RECT [%52,%2] — RECT (252, 422] — RECT [%52, 2] + RECT [2£2, vi2]

(b) glz,y] =CYL (;M)+CYL (37\/I+;W)+CYL (;W)JFCYL <57\/9”2J;(74+2)2)

(¢) hlz,y]=CYL (@) oYL (@)

(d) plz,y] = COMB [£=22] RECT [y;%]
(e) q[z,y] = [CYL (%) —CYL(r)] STEPy]

6. For the 2-D circularly symmetric functions

fi(r) =

f) = 50-%)

(a) Sketch the functions.
(b) Calculate their volumes.
7. The 1-D convolution is defined:

a=-400

f[:v]*h[:v]z/ flo] hiz—a] da=glz]

The system denoted by Oy exhibits the following behaviors:
Ox{f2z]} = 0[2]
O {2f2[z]} = 0[]

Determine (if possible) if the system is linear and/or shift invariant and explain how you know.



