ELEC 2607 (2016) 		Assignment 1
Due January 25 at 9:00 am.  Please submit your assignment by the due date into the drop box for ELEC 2607 which corresponds to your lab day.  Your lab TA will grade your assignments and return them to you in your lab period. Note: if you put your assignment in the wrong drop box, then you will need to find it.
1. 

Using the method of exhaustive proof show whether  is equal to. 2 marks
[image: ]

2. Draw the simplest logic gate or circuit for the following descriptions. The inputs are a, b, c. The output is z. 3 marks
a. z = 1 only if abc = 101
b. z = 0 unless abc = 110
c. z = 0 only if “abc = 101 or abc = 110”
[image: ]
3.  Simplify the following: 3 marks
a. 
 to 1 literal
b. 
to 2 literals
c. 
to 3 literals
[image: ][image: ]

4. Prove algebraically that (a + b)(b + c)(c + a) = ab + bc + ca. 1 mark[image: ]

5. 

Use duality on  to ﬁnd an alternate expression for  . 1 mark[image: ]

6. 
Convert the expression to a form where the bar is over single variables only. 2 marks
[image: ]
7. Derive the equations for y and z from the following table and simplify the answer as much as possible. Then implement y and z using a minimum number of 2-input and 3-input gates (note: inverters (bubbles) don’t count). Also identify the function obtained by y and z (eg. is the function an ‘and’, ‘xor’, ‘or’, ‘majority gate’ etc.?) 3 marks
[image: ][image: ]
8. Questions assigned from Floyd, 11th edition. 7 marks
a. Chapter 1, problem 7 page 46[image: ]
b. Chapter 2, problem 7 a, e page 104[image: ]
c. Chapter 2, problem 11 a, f page 104 [image: ]
d. Chapter 2, problem 12 a, c page 104[image: ]
e. Chapter 2, problem 22 a, d, g page 104[image: ]
f. Chapter 2, problem 47 a, h page 106[image: ]
g. [bookmark: _GoBack]Chapter 2, problem 52, h page 106[image: ]
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001111 =1x 2+ 1x2 4+ 1x2" +1x2°+ 1x27" +1x27
=32+1642+1+0.5+025=51.75
10101001 = 1x2°+ 1x 22+ 1x2' +1x27=32+8+2+0.25
=4225
1000001111 =1x2°+1x2°+1x2" + 1x22+1x27
=64+ 1+0.5+0.25+0.125 = 65.875
1111000101 = 1x2° 4 1x 2"+ 1x 2 4+ 1x 2%+ 1x 27"+ 1x27
=64+32+16+8+0.5+0.125 = 120.625
1011100.10101 = 1 x 28+ 1x 2* + I x 22+ 1 x 22+ 1x 27 + 1 x 27 + 1x27°
=64+ 16+8+4+0.5+0.125+0.03125
=92.65625
1110001.0001 = 1x2°+ 1x 2%+ 1x 2%+ 1x2°+ 1 x27
64432+ 16+ 1 +0.0625 = 113.0625
10110101010 = 1x 2%+ 1x 2+ 1x 2%+ 1x 2"+ 1x27" 4+ 1x 27
=64+ 16+8+2+0.5+0.125=90.625
LI = 1284+ 1x 27+ 1x 2+ 1x 22+ 1x 22+ 1 x 2!
F1x20 4+ 1x 27+ 1% 22+ 1% 27+ 1x 20+ 127
=64+32+16+8+4+2+1+0.5+0.25+0.125 + 0.0625 + 0.03125
=127.96875
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11.
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10=8+2=2"+2"'=1010

17=16+1=2"+2" = 10001

24=16+8=2"+2"=11000

48=32+16=2"+2"= 110000
=32+16+8+4+1=2"+2"+2+22+2°= 111101

93=64+16+8+4+1=2°+2"+2"+22+2°= 1011101

125=64+32+16+8+4+1=2042"+2'+2°+ 2+ 2= 1111101

186 =128 +32+16+8+2=2"+2°+2'+ 2% +2' = 10111010
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12. (@) 0.32=0.00+0.25 +0.0625 + 0.0 + 0.0 + 0.0078125 = 0.0101001
(b)  0.246=0.0+0.0 +0.125 + 0.0625 + 0.03125 + 0.015625 = 0.001111
(c) 0.0981=0.0+0.0+0.0 +0.0625 +0.03125 + 0.0 + 0.0 + 0.00390625 = 0.0001101
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22.

Take the 1’s complement and add 1:

(a)
©)
©)
®

01 +1=10

0110+ 1=0111

00011 + 1 =00100
01001111 + 1 =01010000

(b)
(d)
()
(h)

000 + 1 =001

0010 +1=0011
01100 + 1 =01101
11000010 + 1 = 11000011
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47.

10 = 0001 0000
13 =0001 0011

44 =01000100
57=01010111
69=01101001
98 = 1001 1000
125=0001 0010 0101
156 = 0001 0101 0110
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52. (a) 0010
+0001
0011

(d) 1000
+0001
1001

(2) 01000000
+01000111
10000111

(b) 0101
+0011
1000

(e) 00011000
+ 00010001
00101001

(h) 10000101

+01000111

10000111

(©) 0111
+0010
1001

(3] 01100100
+00110011
10010111
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