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ASSIGNMENT 2: 
Part 1: Number Systems
1. Addition: 32154AAAA + FEDCBA092
  32154AAAA
+
 FEDCBA092
· A + 2 = 10 + 2 = 12 = C
· A + 9 = 10 + 9 = 19 = 3 + 16 -> 3 and we carry the 1
· A + 0 + 1 = 10 + 0 + 1 = 11 = B
· A + A = 10 + 10 = 20 = 4 + 16 -> 4 and we carry the 1
· 4 + B + 1 = 4 + 11 + 1 = 16 = 16 -16 -> 0 and we carry the 1
· 5 + C + 1= 5 + 12 + 1 = 18 = 2 + 16 -> 2 and we carry 1
· 1 + D + 1 = 1 + 13 + 1 = 15 = F
· 2 + E = 2 + 14 = 16 = 16 - 16 -> 0 and we carry 1
· 3 + F + 1 = 3 + 15 + 1 = 19 = 3 + 16 -> 3 and we carry the 1
· 0 + 0 + 1 = 1 

And the final answer in HEX = 130F204B3C

And the answer is Decimal is:
· C × 16⁰ = 12 × 1 = 12
· 3 × 16¹ = 3 × 16 = 48
· B × 16² = 11 × 256 = 2,816
· 4 × 16³ = 4 × 4,096 = 16,384
· 0 × 16⁴ = 0 × 65,536 = 0
· 2 × 16⁵ = 2 × 1,048,576 = 2,097,152
· F × 16⁶ = 15 × 16,777,216 = 251,658,240
· 0 × 16⁷ = 0 × 268,435,456 = 0
· 3 × 16⁸ = 3 × 4,294,967,296 = 12,884,901,888
· 1 × 16⁹ = 1 × 68,719,476,736 = 68,719,476,736
· 12 + 48 + 2,816 + 16,384 + 0 + 2,097,152 + 251,658,240 + 0 + 12,884,901,888 + 68,719,476,736

And the final answer in DECIMAL = 81,858,154,276


2. Convert Decimal to Hex:

To convert the decimal 4048891811 into Hexadecimal we need to divide by 16:
4048891811 / 16 = 253055738 remainder 3
253055738 / 16 = 15815983 remainder 10 → A
15815983 / 16 = 988498 remainder 15 → F
988498   / 16 = 61781 remainder 2
61781   / 16 = 3861 remainder 5
3861   / 16 = 241 remainder 5
241   / 16 = 15 remainder 1
15   / 16 = 0 remainder 15 → F
And the final answer in HEX = F1552FA3

3. Convert Octal to Decimal:

Let’s convert 2114112:
· 2 × 8⁶ = 2 × 262,144 = 524,288
· 1 × 8⁵ = 1 × 32,768 = 32,768
· 1 × 8⁴ = 1 × 4,096 = 4,096
· 4 × 8³ = 4 × 512 = 2,048
· 1 × 8² = 1 × 64 = 64
· 1 × 8¹ = 1 × 8 = 8
· 2 × 8⁰ = 2 × 1 = 2
· 524,288 + 32,768 + 4,096 + 2,048 + 64 + 8 + 2 = 563,274

And the final answer in Decimal = 563,274










3. Expanding the table:

	Binary
	Octal
	Decimal
	Hex

	0000
	0
	0
	0

	0001
	1
	1
	1

	0010
	2
	2
	2

	0011
	3
	3
	3

	0100
	4
	4
	4

	0101
	5
	5
	5

	0110
	6
	6
	6

	0111
	7
	7
	7

	1000
	10
	8
	8

	1001
	11
	9
	9

	1010
	12
	10
	A

	1011
	13
	11
	B

	1100
	14
	12
	C

	1101
	15
	13
	D

	1110
	16
	14
	E

	1111
	17
	15
	F

	10000
	20
	16
	10



To get the binary numbers we divide by 2: 
11/2 =5 (1) 5/2= 2(1) 2/2 = 1(0) 1 = 1 which convert to 1101
12/2=6(0) 6/2=3(0) 3/2 = 1 (1) then 3 – 2 = 1 so 1 / 2 = 0 (1) which convert to 1100
13/2 = 6 (1) 6/2 = 3 (0) 3/2 = 1 (1) then 3 – 2 = 1 so 1/2 = 0 (1) which convert to 1101
14/2 = 7 (0) 7/2 = 3 (1) 3/2 = 1 (1) 1/2 = 0 (1) which convert to 1110
15/2 = 7 (1) 7/2 = 3 (1) 3/2 = 1 (1) then 3 – 2 = 1 so 1/2 = 0 (1) which convert to 1111
6/2 = 8 (0) 8/2 = 4 (0) 4/2 = 2 (0) 2/2 = 1 (0) 1/2 = 0 (1) which convert to 10000




Part 2: Number Systems

Some of these characters need an  which can be done by inserting an equation option (\overline)


a) NAND Gate	
Boolean Expression: X = 

	A
	B
	X

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0



b) NOR Gate	
Boolean Expression: X = 

	A
	B
	X

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


	
c) XOR Gate	
Boolean Expression: X = A  B

	A
	B
	X

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	0






d) NOT
Boolean Expression: X =  


	A
	B
	X

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0



e) AND (3 inputs)
Boolean Expression: X = A  B  C


	A
	B
	C
	X

	0
	0
	0
	0

	0
	0
	1
	0

	0
	1
	0
	0

	0
	1
	1
	0

	1
	0
	0
	0

	1
	0
	1
	0

	1
	1
	0
	0

	1
	1
	1
	1
















Part 3:  Why is it important to study how to manipulate fixed-point numbers?

PLEASE SKIP!


