A few have asked how to encode a binary string in LZW. There’s a helpful worked example given in Mackay on page 119. Using that as a basis here are two worked examples. The second example is from last year’s exam. Note, as far as I can tell, the solution given in last year’s exam answer key is incorrect. The correct solution (following Mackay’s method) is given in Example 2 below.
Example 1

Source string: 000000000000100000000000
Identify substrings: 0,00,000,0000,001,00000,000000,
	Source substrings
	(
	0
	00
	000
	0000
	001
	00000
	000000
	

	S(n)
	0
	1
	2
	3
	4
	5
	6
	7
	

	S(n)2
	0
	0001
	0010
	0011
	0100
	0101
	0110
	0111
	

	Pointer length in bits
	-
	1
	1
	2
	2
	3
	3
	3
	

	pointer, bit
	-
	,0
	1,0
	10,0
	11,0
	010,1
	100,0
	110,0
	


Coded string = 010100110010110001100

Example 2 (from last year’s exam)

Source string: 1011010101111110110
Identify substrings: 1,0,11,01,010,111,1110,110
	Source substrings
	(
	1
	0
	11
	01
	010
	111
	1110
	110

	S(n)
	0
	1
	2
	3
	4
	5
	6
	7
	8

	S(n)2
	0
	0001
	0010
	0011
	0100
	0101
	0110
	0111
	1000

	Pointer length in bits
	-
	1
	1
	2
	2
	3
	3
	3
	3

	pointer, bit
	-
	,1
	0,0
	01,1
	10,1
	100,0
	011,1
	110,0
	011,0


Coded string = 1000111011000011111000110
Note, the number of bits required for each pointer is given by rounding up to the nearest integer the result of log2 S(n). I’ve put the pointer lengths in for you so you can see how the pointer-bit pairs are made up. 
Entropy H(X)

Some guidance on calculating the entropy H(X) will follow.

Paul Vickers
