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1. (10 pts) Convert the following hexadecimal representations of 2's complement binary numbers
to decimal number.
(a) xFO
(b) x7FF
(c) x16
(d) x8000
(e) x1

2. (10 pts) A symbol of 2-to-1 mux is listed below. Please draw the gate-level circuit of 2-to-1

mux.
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3. (10 pts) Implement the XOR function by means of :
(a) (5pts) NAND gates only.
(b) (5pts) NOR gates only.

Please draw the gate-level circuit.

4. (20 pts) For the transistor-level circuit shown below:
(a) (10 pts) Fill in the truth table below.
(b) (10 pts) What is Z in terms of A and B?
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. (10 pts) Given an array A of length N with sorted elements of N integers. Given a number X,
write a program in C or Java to determine whether X is an element in the array. What is the time

complexity O(N) of your program?

(10 pts) Consider an array of length N with elements of N integers. Write an algorithm to sort
the elements. What is the name of the method of your algorithm? What is the time complexity
O(N) of your algorithm?

(10 pts) Consider to write a program in assembly language to run on a computer system with an
operating system. There are three sequential steps of how an assembly language is transformed
to run on the development board. The first step is done with an assembler. The second step is
done with a linker. The third step is done with a loader.

Describe what is done at each step.

. (10 pts) Consider a MIPS processor. There are five stages in an execution cycle. Describe each
stage in detail. If you know another RISC (reduced instruction set computing) processor, then
you can answer this question with the processor you know instead of MIPS.
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