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Problem 1. Suppose (there is actually sometimes a good reason to do this, though it is often not worth the additional hardware) you have sign-and-magnitude representation for numbers in the registers.  Design a sign-and-magnitude to two’s-complement converter and a two’s-complement to sign-and-magnitude converter.
Problem 2. Use the circuits you designed in #1, together with the ALU discussed in class, to build a sign-and-magnitude ALU.   When you build this, check: do the logical operations (bitwise or, and, negation, xor, equality) work properly?

Problem 3. Design a 0-3 bit right shifter for 4-bit unsigned words using exactly 5 two-input muxes and three AND gates. (The specification of this shifter   is that 0’s are shifted in to the high-order bits) Extend this to a 0-7 bit right shifter for 8-bit unsigned words using exactly 17 two-input muxes and seven AND gates.  Estimate the number of AND gates and MUXES required to implement a 2n bit shifter.

Problem 4. A BCD adder consists of  blocks with two four-bit inputs, one one-bit input (carry-in), one four-bit output  and a one-bit output (carry-out).  Design a BCD adder block that works for single BCD digits.  Show how to array these to make a BCD adder design.
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