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1. Design a three-bit comparator (using the basic comparator).
The Design is as shown in Fig (1) .
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Fig (1)
2. Design Logic Diagram, Boolean function, and truth table of half and full adder.
· Half-Adder :
       The Truth table is shown in Table.1.
	A
	B
	C-out
	Sum

	0
	0
	0
	0

	0
	1
	0
	1

	1
	0
	0
	1

	1
	1
	1
	0


                                                     Table.1





The Boolean functions for C-out & Sum are as follow:                                                                            


	0
	0

	0
	1


         
	0
	1

	1
	0




3. 
                         C-out=AB.                                  Sum= AB'+A'B = A⊕B.
The Logic Diagram is as shown in Fig (2).
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Fig.(2)
· Full-Adder :
The Truth table is shown in Table.2.
	A
	B
	C-in
	C-out
	Sum

	0
	0
	0
	0
	0

	0
	0
	1
	0
	1

	0
	1
	0
	0
	1

	0
	1
	1
	1
	0

	1
	0
	0
	0
	1

	1
	0
	1
	1
	0

	1
	1
	0
	1
	0

	1
	1
	1
	1
	1


                                                Table.2


                The Boolean functions for C-out & Sum are as follow:
	0
	0
	1
	0

	0
	1
	1
	1

	0
	1
	0
	1

	1
	0
	1
	0


4. 
      C-out= AB + (A⊕B) C-in.                                           Sum=A⊕B⊕C-in.

The Logic Diagram is as shown in fig.(3).
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5. Design logic Diagram, Boolean function, and truth table of half- and full- Subtractor.

· BW: Borrow.
· Dif: Difference.
· Half-Subtractor:

   The Truth table is shown in Table.3.
	A
	B
	Dif
	BW

	0
	0
	0
	0

	0
	1
	1
	1

	1
	0
	1
	0

	1
	1
	0
	0


                                                     Table.3



The Boolean functions for BW & Dif are as follow:                                                                            


	0
	1

	0
	0


         
	0
	1

	1
	0




1. 
                          BW=A'B.                                       Dif= AB'+A'B = A⊕B.

The Logic Diagram is as shown in Fig (4).
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                                                                 Fig (4)
· Full-Subtractor:

  The Truth table is shown in Table.4.

	A
	B
	C
	Dif
	BW

	0
	0
	0
	0
	0

	0
	0
	1
	1
	1

	0
	1
	0
	1
	1

	0
	1
	1
	0
	1

	1
	0
	0
	1
	0

	1
	0
	1
	0
	0

	1
	1
	0
	0
	0

	1
	1
	1
	1
	1


                                                Table.4



                The Boolean functions for BW & Dif are as follow:
	0
	1
	1
	1

	0
	0
	1
	0

	0
	1
	0
	1

	1
	0
	1
	0


1. 
      BW= A'C +BC+A'B.                                           Dif= (A⊕B)⊕C.







The Logic Diagram is as shown in Fig (5).
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                                                  Fig (5)
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