PROBLEMS:

7.2) The outputs of registers R1, R2, R3, and R4 are connected through 4-to-1 multiplexers to the inputs of   a fifth register R5. Each register is eights bits long. The required transfers, as dictated by four control variables, are:

C0 :  R5 ( R1

C1 :  R5 ( R2

C2 :  R5 ( R3

C3 :  R5 ( R4

The control variables are mutually exclusive; i.e., only one variable can be equal to 1 at any time, while the other three are equal to 0. Also no transfer into R5 is to occur for all control variables equal to 0. (a) Using registers and a multiplexer, draw detailed logic diagram of the hardware implementing a single bit of these registers transfers. (b) Draw a logic diagram of the simple logic that maps the control variables as inputs to outputs that are 1) the two select variables of the multiplexers and 2) the load signals for registers. 
7-5) Draw the block diagram for the hardware that implements the statement 
C1 + C2 :  R1 ( R1 + R2

Where R1 and R2 are n-bit registers with LOAD inputs and C1 and C2 are control variables. Include the logic gates for the control function. (Remember that the symbol + designates an OR operation in a control or Boolean function, but it represents an arithmetic plus in a microoperation.)

7-8) Assume that the registers R1 and R2 in Figure 7-4 hold two unsigned numbers. When select input X is equal to 1, the adder-subtractor or circuit performs the arithmetic operation “R1 + 2’s complement of R2”. This sum and the output carry Cn are transferred into R1 and C when K1=1 and a positive edge occurs on the clock. 

(a) Show that if C = 1, then the value transferred to R1 is equal to R1 – R2, but if C = 0, the value transferred to R1 is the 2’s complement of R2 – R1. (See section 3-9 and Example 3-6 for the procedure for subtracting unsigned numbers with 2’s complement.) 

(b) Indicate how the value in the C bit can be used to detect a  borrow after the subtraction of two unsigned numbers.  

