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58 Signals and Systems Chap. 1 

1.10. Determine the fundamental period of the signal x(t) = 2cos(10t + 1)- sin(4t -1). 

1.11. Determine the fundamental period of the signal x[n] = 1 + ej4mzn - ej2mz!S. 

1.12. Consider the discrete-time signal 

x[n] = 1 - .L o[n - 1 - k]. 
k=3 

Determine the values of the integers M and n0 so that x[n] may be expressed as 

x[n] = u[Mn- no]. 

1.13. Consider the continuous-time signal 

x(t) = o(t + 2) - o(t - 2). 

Calculate the value of Eoo for the signal 

1.14. Consider a periodic signal 

y(t) = tx X(T)dT. 

0 ~ t ~ 1 
l<t<2 

with period T = 2. The derivative of this signal is related to the "impulse train" 

g(t) = .L o(t- 2k) 
k=-x 

with period T = 2. It can be shown that 

dx(t) 
----;[( = A I g(t - tJ) + A2g(t - t2)· 

Determine the values of A 1, t1, A 2, and t2. 

1.15. Consider a systemS with input x[ n] and output y[ n]. This system is obtained through 
a series interconnection of a system S1 followed by a system S2. The input-output 
relationships for S 1 and S2 are 

YI [n] = 2xi [n] + 4xi [n - 1], 

1 
Y2[n] = x2[n- 2] + 2x2[n- 3], 

where x 1 [n] and x2 [n] denote input signals. 
(a) Determine the input-output relationship for systemS. 
(b) Does the input-output relationship of systemS change if the order in which S1 

and S2 are connected in series is reversed (i.e., if S2 follows SJ)? 

1.16. Consider a discrete-time system with input x[n] and output y[n]. The input-output 
relationship for this system is 

y[n] = x[n]x[n - 2]. 
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