EAS 305 Quiz 1, Spring 1998 Page 1 of 1

Answer the following problems. (5 points eac h), 55 minutes.

1- Find the pdf of the output voltage , if the input voltage with pdf is applied

to each of the following nonlinearities: a- Soft limiter: as shown in figure 1.a b- Hard limiter: as shown in figure 1.b c- As shown in figure 1.c

State the results mathematically and graphically. 2- Find the pdf of the output voltage , in terms of the input voltage pdf , for a device with

the following nonlinearity: . Also find the answer for the specific case of an input with uniform density function described by

.

fV_o vo( ) fV_i vi( ) 1 4 -- , 2– vi 2 ≤ ≤ 0 , else =

fV_o vo( ) fV_i vi( )

Vo 2Vi3 =

fV_i vi( ) 1 2 -- , 1– vi 1 ≤ ≤ 0 , else = v_o

v_i 1 -1

-1 1

Figure 1.a

v_o

v_i -1

1

Figure 1.b

v_o

v_i 1 -2

-1 2

Figure 1.c

Bonus Problem: 1 point if correct, -1/2 if wrong:

B- Show that if and are independent, then so are and as well as and .

A B A B A B