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Problem 1: 
Consider the truncation and shift operators defined by 
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respectively, where )(tu  denotes the input and )(ty  the output. If a given system is 
described by 
 ( ))(()( tuTQty ττ= , 
Is this system causal? Is it linear? And is it time-invariant (fixed)? Justify your answers. 
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Problem 2: 
The following differential equation represents linear time-invariant system, where )(tu  
denotes the input and )(ty  the output, 
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Find the transfer function )(/)( sUsY  of the system. In addition, express the system in the 
state space form of DyCxyBuAxx +=+= ,& . Clearly indicate how the state variables 
are chosen. 
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Problem 3: 
The block diagram of a control system is shown below. Draw an equivalent SFG (signal 
flow graph) for the system. Find the following transfer functions by applying the gain 
formula, 
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Problem 4:  
Find the transfer functions 17 /YY  and 12 /YY  of the SFG shown below. 
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Problem 5: Let )(ty  be the unit-step response of a linear time-invariant system. Show 

that the impulse response of the system equals to 
dt
tyd )( . 

 


