Homework 1
Problem 1
Convert the following numbers from the given base to the other three bases listed in the table:

	Decimal
	Binary
	Octal
	Hexadecimal

	144.75
	?
	?
	?

	?
	10110101.101
	?
	?

	?
	?
	451.3
	?

	?
	?
	?
	F39B.C


a) 144.75
144 / 2
= 72 
rem 0

72 / 2 
= 36 
rem 0

36 / 2
= 18 
rem 0

18 / 2
= 9 
rem 0

9 / 2
= 4 
rem 1

4 / 2
= 2
rem 0

2 / 2
= 1
rem 0

1 / 2
= 0
rem 1

0.75 * 2
= 1.5

0.5 * 2

= 1.0

Binary:

1001 0000.11

Hexadecimal
90.C

Octal:

220.6

b) 10110101.101

1+4+16+32+128 + ½ + 1/8 = 181.625

Hexadecimal
B5.A

Octal:

265.5

c) 451.38 = 100 101 001.011

Hexadecimal
129.6

Decimal:

1 + 8 + 32 + 256 + ¼ + 1/8 = 297.375
d) F39B.C16 = 1111 0011 1001 1011.1100

Octal
171633.6

Decimal:  1 + 2 + 8 + 16 + 128 + 256 + 512 + 4096 + 8192 + 16384 + 32768 + ½ + ¼ = 62363.75

Problem 2
Perform the following binary operations:

	a) 0101 + 0011
	b) 0101 + 1011
	c) 100111 + 011011

	d) 0101 - 0011
	e) 1011 - 0101
	f) 100111 - 011011

	g) 0101 * 0011
	h) 1011 * 0101
	i) 100111 * 011011


a) 111
0101 +

0011

    ------

1000

b) 111

0101 +

1011

    ------

    10000

c) 11111

100111 +

011011

    ------

    1000010

d)   1

0101 -

0011

    ------

0010

e) 1

1011 -

0101

    ------

     0110

f) 11  
100111 -

011011

    ------

     001100

0101 *

0011

    ------

0101

    0101

   --------

    01111

1011 *

0101

    ------

     1011
    0000

   1011

 ----------

   110111
100111 *

011011

    ------

     100111

    100111

   000000

  100111

 100111

------------

10000011101

Problem 3
Represent the decimal numbers 694 and 835 in BCD, and show the steps necessary to find their sum.

694 -> 0110 1001 0100
835 -> 1000 0011 0101

      ----------------

          1 1100 1001

            0110

      ----------------

     1 1111 0010 1001

       0110

      ----------------

  0001 0101 0010 1001 
    1    5    2    9

Problem 4
List the 6-bit binary numbers equivalent to the decimal numbers 27 through 35. Also add a parity bit in the rightmost position giving even parity to the overall 7-bit binary string.

	Decimal Number
	Parity
	Binary Number

	26
	1
	011010

	27
	0
	011011

	28
	1
	011100

	29
	0
	011101

	30
	0
	011110

	31
	1
	011111

	32
	1
	100000

	33
	0
	100001

	34
	0
	100010

	35
	1
	100011


Problem 5
What are the ASCII codes (in binary, hexadecimal, and decimal) of the following characters?

(a) ‘ ’ (space)
010 0000, 20, 32
(b) ‘+’ 

010 1011, 2B, 43
(c) ‘0’

011 0000, 30, 48
(d) ‘1’

011 0001, 31, 49
(e) ‘C’

100 0011, 43, 67
(f) ‘D’

100 0100, 44, 68
(g) ‘c’

110 0011, 63, 99
(h) ‘d’

110 0100, 64, 100
Problem 6
Demonstrate by means of truth tables the validity of the following identity:


X + YZ = (X + Y)(X+ Z)

	X
	Y
	Z
	X + YZ
	(X + Y)(X + Z)

	0
	0
	0
	0
	0

	0
	0
	1
	0
	0

	0
	1
	0
	0
	0

	0
	1
	1
	1
	1

	1
	0
	0
	1
	1

	1
	0
	1
	1
	1

	1
	1
	0
	1
	1

	1
	1
	1
	1
	1


Problem 7
Prove the identity of each of the following Boolean equations, using algebraic manipulation.

(a) Y + X’Z + XY’ = X + Y + Z

(b) ABC’ + BC’D’ + BC + C’D = B + C’D

(a) Y + X’Z + XY’
= (Y + XY’) + X’Z


Commutative

= (Y + X) + X’Z


Simplification

= Y + (X + X’Z)




= Y + (X + Z)



Simplification

= X + Y + Z



Commutative

(b) ABC’ + BC’D’ + BC + C’D
= ABC’ + BC’D’ + (BC) + C’D



= ABC’ + BC’D’ + (ABC + BC) + C’D


Absorption

= ABC’ + ABC + BC’D’ + BC + C’D


Commutative
= AB (C’ + C) + BC’D’ + BC + C’D



Distributive

= AB (1) + BC’D’ + BC + (C’D)





= AB + BC’D’ + BC + (BC’D + C’D)


Absorption
= AB + BC’D’ + BC’D + BC + C’D



Commutative
= AB + BC’ (D’ + D) + BC + C’D



Distributive

= AB + BC’ (1) + BC + C’D




= AB + BC’ + BC + C’D




= AB + B (C’ + C) + C’D




Distributive

= AB + B (1) + C’D






= (AB + B) + C’D






= B + C’D






Absorption

