ECED 2200 - Digital Circuits Assignment 1

1. Synthesize logic circuits to realize the following functions as written (i.e. no logic
simplification), use any of the gates seen in classes:

@ A-(A+B), ) (A+B+A-B)A+B

) (A+B)-A-B-A-B @ (A+B) A-B+A-B.
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2. Use truth tables to prove the following Boolean theorems:
(@ A-(A+B) = A, (b) A+B-C = (A+B)-(A+C).
(c) A+A-B = A, (d) A+(B+C) = (A+B)+C.

Example: (a)
B A+B | A(A+B)
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3. Use Boolean theorems to prove the following identities:
(@ A-(A+B) = A-B
(b) AA-B-C+A-B-C = A-C
(c) (A+B)(K+C)+B.C = A-C+A-B
(d) (A+C)YA+D)YB+C)B+D) = A-B+C-D
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4. Use Boolean algebra to simplify the following expressions:
(a) KBE+KBC+AEE+AEC

5. Consider the functions

fi(4,B,c,D) = ABC+(A+B+D)(ABD+ B)

(a) Find the complements of the functions above and simplify using De Morgan’s
laws.
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’F ABC + (Z+2+D)(ARD + B)
f-

rec . (K« !5+D)(ABES+B)
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[ ~(a+8+E) [ K50+ A607B |
?— =Q¥+@+C_>( B+ ABD- )
1’[ = (AYE4T) (AE D+ B-(A+5+D))

(b) Synthe3|ze the resultmg functlons usmg AND, OR and NOT gates.
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6. (a) Write in binary the following decimals: 64, 14.6254, 274, 50.31254
(b) Write in decimal the followmg binaries: 00101, 101.1p, 110101, 1011.011s
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(b)_o0lplb = 5d| [

_J _olb= 6.5 (¥ dnge ed)
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7. Express the following decimal numbers using 8-bit signed 2’s complement notation:
i) —25¢, ||) 130d iii) 174, iv) —100q.
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