- Simplify the following functions, and implement them with two-input NOR gates:
(a) F = wx' + y'z' + w'yz'
(b) F(w,x,y,z) = ∑ (5,6,9,10).
- Design an array multiplier that multiplies two 2-bit numbers.
- Formulate a hardware procedure for detecting an overflow by comparing the sign of the sum with the signs of the augend and addend. The numbers are in signed-2's complement representation.
- Draw the logic diagram of a 2-to-4 line decoder using NOR gates only. Include an enable input and explain its functioning.
- Explain with an example the steps in subtraction of two n-digit unsigned numbers.
- Simplify the Boolean function:
F(W,X,Y,Z) = ∑ (1,3,7,11,15) and the don't care conditions
d(W,X,Y,Z) = ∑ (0,2,5).
- Perform the following arithmetic operation below with binary numbers and with negative numbers in signed-2's complement representation. Use seven bits to accommodate each number together with its sign.
i. (+35) + (+40)
ii. (-35) + (-40).
- Explain with an example how decoders with enable inputs can be connected to form a larger decoder.
- Minimize F(A,B,C,D) = ∑ (3,6,8,11,13,14) and don't cares ∑ (4,10,15).
- Write the algorithm for adding and subtracting numbers in signed-2's complement representation.
- Show that adding B after the operation A+B'+1 restores the original value of A. What should be done with the end carry?
- Design an excess-3-to-binary decoder using the unused combinations of the code as don't-care conditions.
- Perform the subtraction with the following unsigned decimal numbers by taking 10's complement of the subtrahend.
i. 5250 – 1321
ii. 1753 - 8640
iii. 20 - 100
iv. 1200 - 250.
- Convert the following hexadecimal numbers to their decimal equivalents:
i) 888.8
ii) EBA.C.
- Perform the following subtraction using 1’s complement:
i) 5 - 7
ii) 7 - 5.
- Explain error detection using Hamming code with an example.
- Reduce the following Boolean expression to one literal 
A’B(D’ + C’D) + B(A + A’CD)
- Use a K-map to simplify the following Boolean expression
				Y = C’(A’B’D’ + D) + AB’C + D’
- Implement the following function using a 8:1 multiplexer
				F(A,B,C,D) = ∑ (0,1,3,4,8,9,15)
- Implement a 3-bit binary to gray code converter using logic gates.
- Obtain a four level NAND network for F(A,B,C,D) = (A’B + C)D + EF.
- State and prove De-Morgan’s theorems using two variables.
- Simplify the following Boolean function in SOP and POS form using K-map
F(A,B,C,D) = ∑m(3,4,9,13,14,15) + ∑d(2,5,10,12)
- Simplify the following expression using Boolean algebra
				(x + y)[x’(y’ + z’)] + x’y’ +x’z’
- Make a K-map of the following expression and obtain the minimal SOP and POS forms.
		F = AB + AC’ + C + AD + AB’C + ABC
- Design a logic circuit with 4 inputs A, B, C, D that will produce output ‘1’ only whenever two adjacent input variables are 1’s. A and D are also to be treated as adjacent. Implement it using universal logic.
- Draw the logic circuit of a decimal to BCD encoder and explain.
- Design a 4-bit Gray-to-Binary code converter.
- Differentiate between a sequential and a combinational circuit.
