Week 10:
Computer Architecture L4:
Number Systems (Base 2, Base 10 and Base 16) Revision exercise.

Recall, the binary to decimal weighting system (2’s place, or increments to the powers of 2 (multiples of 2).  
This starts at the rightmost column LSB (Least significant bit value and the left-hand side the MSB (Most significant bit value).

	2s
Value 
	32768
	16384
	8192
	4096
	2048
	1024
	512
	256
	128
	64
	32
	16
	8
	4
	2
	1
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(I have produced one for a 16-bit binary number, but this complexity is unlikely in the exam).

a) Convert the following decimal numbers to Binary:

i. 127
ii. 846


b) Convert the following binary numbers to base 10 

i. 11110101
ii. 1011011101









Hexadecimal Number systems:

Example question:

c (i).  Convert 10112 into a Base 16 number (Hexadecimal).

RE:  Remember the Base 16 – Base 10 Conversion system:
	Hex
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	A
	B
	C
	D
	E
	F

	Dec
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15


     
(Tip: Convert binary value into decimal first e.g.)
1011 = 1 + 2 + 0 + 8 = 11
10112 = 1110

(Now convert Decimal value into Hexadecimal 
Decimal 11 = B16
Therefore 10112 = B16
Answer = B16 

Another example:

ii). Represent 1011 1101 01012  as a Base 16 number:

Tip:  With larger binary numbers, break down into 4-bit groups (called a ‘nibble’ or a ‘quad’) and then convert to Decimal, then finally convert to Hexadecimal:

	Binary
	1011
	1101
	0101

	Decimal
	11
	13
	5



Convert 11 into Hexadecimal = B
Convert 13 into Hexadecimal = D
Convert 5 into Hexadecimal = 5

Answer = BD516

Attempt this question on your own:

iii). Convert the following binary number into hexadecimal
110010111001

Hexadecimal to Binary conversion questions:

Example question: 
Represent E316 as a binary number (Base 2 number).

Tip: Again, separate each hex digit into its 4-bit equivalent and then convert this into its decimal value, from here, then convert the decimal value into its 4-bit binary form.

First:
E16 = 1410
1410 = 11102

Now:
316 = 310
310 = 00112
Therefore E316 = 1110 00112

Now, attempt these questions:
d (i). B4
   (ii). 7A



Hexadecimal to Decimal conversion questions:
Example question:  Convert E716 to a decimal number

Tip: We can use the base weighting system with Hexadecimal to Decimal, the same as we do with Binary systems.  LSB here is 1 and increments are powers of 16 instead of powers of 2, as they were with Binary systems.  E.g.

	4096
	256
	16
	1



So, E716
	4096
	256
	16
	1

	
	
	E
	7



Therefore:
(7 X 1) = 7 

E x 16 

We need to find the base 10 value of E before being able to convert it to Decimal.
E16 = 1410

Therefore E X 16 (14 X 16) = 224 
(14 x 16) + (7 x 1) 
224 + 7 = 231

E716 = 23110

e) Convert the following hexadecimal numbers to decimal:
i. B8
ii. 5C

Bit representation:

f).  How many different\unique values can be represented by an 8-bit number?



