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( ) 1. ® 2's-complement (subtrahend)  2's complement
carry out of sign-bit position @gray code
distance 10 parity bit ASCII T=1010100
odd parity 11010100 @sign-magnitude 1111011, - 5819
( ) 2. @®product of maxterms is canonical form @F(x, y, 2) =y + zy+ X'yZ is dandard
form ®@ F(w, X, y, 2 =wx + y(z+w) is standard form @product of sumsis standard form
( )s O x+yz = (x+y)(x+2) @ X(X+y) = xy @(xAy)' =Xy + xy’ @xAy = yAx.
( ) 4. Boolean algebra Xy 2 =(xty) (x+2) identity element O
( ) 5. three-bit message x, y, z parity bit P=xAyAz  parity check C=xAyAZAP
C=
85

1. (1) Find the two’'s complement of the following binary number: 10001111  (5%)
(2) Use De Morgan's law to derive the complement of the following Boolean function:  F(x, y, 2 =xy +
y(xX+2, F =7 (5%)

2. (1) Derive the sum-of-minterms and the product-of-maxterms canonical forms for Boolean function F(w, X,
Y, 2) = (WHx+y¢rz)(Werxérz)(y+2).  (10%)
(2) Using the Karnaugh map to find the simplest sum-of-products and product-of-sums of this Boolean
function.  (10%)
(3) Implement the function F(w, X, y, 2) with NAND-NAND logic, draw the logic diagram.  (10%)

3. Using the Karnaugh map to find all the simplest sum-of-products of Boolean function F(v, w, x,y, 2) = a
m(0, 1,3,7,8,9, 11, 14, 15, 16, 17, 19, 24, 25, 27, 30).  (12%)

4. Derive the truth table, the smplified Boolean functions, and draw the logic diagram of the following
circuits.
(1) Design the half adder (inputs: X, y and outputs: C, S) with XOR gate.  (6%)

(2) Design the full adder (inputs: X, y, zand outputs: C, S) with two half adders (with XOR gate) and an OR
gate.  (8%)

5. Design the carry lookahead generator of a 4-bit carry lookahead adder with inputs A = AsAA1A; and B =
B3B,B1Bo, and outputs S= $$,5S and Ca.
(1) Let carry propagate P, = AAB; and carry generate G; = AiB;, then sum S = PAC; and carry Civq =
Gi+P,C, where 0 £i £ 3. Please derive the Boolean functions of C;, C,, and Cs with input variables G;,
P; and Co. (10%)
(2) Draw the logic diagram of carry lookahead generator to generate C;, C,, and Cs. (8%)

6. Design a 4-hit two’s complement adder-subtractor with inputs A = AsA2A1A, B = B3B,B1By, and M, and
outputs S= $55, C4, and V. If M = 0, the adder-subtractor performs A+B. Otherwiseg, it performs A- B
(i.e., A+B'+1).

(1) V = 0 denotes that no overflow occurs and V = 1 denotes that an overflow occurs. Design the circuit to
generateV.  (5%)

(2) Draw the logic diagram of 4-bit two’s complement adder-subtractor.  (6%)
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