ECES03 Spring 2014 Quiz 8

Your Name: ECE Box Number:

Instructions: This quiz is worth a total of 100 points. The quiz is open book and open notes.
You may also use a calculator. You may not use a computer, phone, or tablet. Please show your
work on each problem and box/circle your final answers. Points may be deducted for a disorderly
presentation of your solution.

1. 45 points total. Given the realization structure shown in Fig. 1 below.

(a) 5 points. What is the common name of this realization structure?

(b) 20 points. Determine the transfer function H(z) = %—3 of this system. Your answer
will be a function of a; and as.

(c) 20 points. Is there any choice for {a1,as} such that H(z) can be realized with less than
two delays? Explain.
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Figure 1: Realization structure.
2. 25 points. Assuming a; = 5 and ap = —4, realize the system shown in Fig. 1 in cascaded
form with single-order sections using a total of two delay elements. Is your answer unique?

3. 30 points. Given the causal lattice filter shown in Fig. 2 with parameters {a,b,c,d}. Deter-
mine the transfer functions of the system H(z) = ;;% and G(z) = ny-g%
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Figure 2: Causal lattice filter.
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