EAS 305 Quiz 5 Sol Page 1 of 1

1- A WSS random process with autocorrelation , where A and a are real positive constants, is applied to the input of an linear time-invariant (LTI) system with impulse response , where b is a real positive constant. Find the autocorrelation of the output of the system.

Solution:

. Also . . Taking inverse Fourier Transform,

2- Two independent machines are put in service at . Let = time of failure of #1, = time of failure of #2.

Assume , and .

What is the average length of time that at least one machine is operating?

Solution:

Define . average length of time that at least one machine is working. . Since Independent . .

X t( ) RXX τ( ) Ae a τ–= h t( ) e bt– u t( ) = Y t( )

H ω( ) F h t( )[ ] 1 jω b+

--------------- H ω( ) 2 ⇒ 1 ω2 b2+

------------------ = = = SXX ω( ) F RXX τ( )[ ] A 2a ω2 a2+

------------------ = = SYY ω( ) H ω( ) 2SXX ω( ) 1 ω2 b2+

------------------ 2aA ω2 a2+

------------------ aA a2 b2– ( )b ------------------------- 2b ω2 b2+

------------------ A a2 b2–

----------------- 2a ω2 a2+

------------------ – = = =

RYY τ( ) aA a2 b2– ( )b -------------------------e b τ– A a2 b2–

-----------------e a τ– – =

t 0= T1 T2

fT_1 t1( ) ae

at_1–

u t1( ) a, 1 100 --------

= = fT_2 t2( ) be

bt_2–

u t2( ) b, 1 200 -------- = =

T max T1 T2,( )

= T =

FT t( ) t2 t1 fT_1 T_2, t1 t2,( ) d ∞– t ∫^d_{∞–}^t∫^=

t2 t1 1 100 --------e t^1 100⁄– 1 200 --------e t^2 200⁄– d ∞– t ∫^d_{∞–}^t∫^{1 e t 100/––( ) 1 e t 200/––( )u t( )} = = fT t( ) td d 1 e t 100/–– e t 200/–– e 3t 200⁄–+ ( )u t( ) 1 100 --------e t 100/– 1 200 --------e t 200/– 3 200 --------e 3t 200⁄– u t( ) – + = = T tfT t( ) td 0 ∞ ∫^{100 200 200}3^{--------–+ 700}3^{-------- 233.3˙}

= = = =