Entropy H(X) for LZW binary strings
Entropy is given by calculating pi log2 1/pi for each element of the string’s alphabet and summing all the results. In the case of a binary string the alphabet has only two symbols: 1 and 0. Let’s take the first string we were encoding from example 1: 
000000000000100000000000

The string has 24 characters, 23 0s and one 1. Therefore, p1 (the probability of a character being a 1) = 1(24 = 0.041666667, and p0 (the probability of a character being a 0) = 23(24 = 0.958333333.
Calculating Log to the base 2.

Now we have all the information we need to calculate the entropy. The only remaining problem is how to calculate the logarithm to the base 2. Most calculators have a natural logarithm button (labelled ‘ln’) and a base-10 logarithm (labelled ‘log’), but not a button for base-2 logarithms which is what we need for entropy calculations. However, the following technique will give us the base-2 log of any number:
log base n ( x ) / log base n ( b ) = log base b ( x )
So, for example, if we need the Log2 of 5, we do the following:

Log (5) ( Log (2) 
= 0.698970004 ( 0.301029996
= 2.321928095

To do this on a calculator, enter the following keystrokes:

1. First, press 5 then the LOG button

2. Then press the division button

3. Then press 2 followed by the LOG button

4. Finally, hit the equals button.

Entropy for Example 1

So, given the string 000000000000100000000000

We know that p1 = 0.041666667and that p0 = 0.958333333. Thus, the entropy H(X) is

(p1 ( Log2 ( (1 ( p1)) + (p0 ( Log2 ( (1 ( p0)).

= (0.041666667 ( Log2 24) + (0.958333333 ( Log2 1.043478261)

= (0.041666667 ( 4.584962501) + (0.958333333 ( 0.061400545)
= 0.191040104 + 0.058842189
= 0.249882293

Entropy for Example 2

The second string we were to encode was 1011010101111110110. The string length is 19 characters with 13 1s and 6 0s. The probabilities, therefore, are:
p1 = 13 ( 19 = 0.684210526

p0 = 6 ( 19 = 0.315789474
So, H(X) is:

= (0.684210526 ( Log2 1.461538462) + (0.315789474 ( Log2 3.166666667)

= (0.684210526 ( 0.547487795) + (0.315789474 ( 0.547487795)

= 0.374596913 + 0.525146846
= 0.899743759

Use the above technique to calculate the entropy of the encoded strings.
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