              CS3335 Tutorial 5 
Question 1. (Basic part)  Let C={a, b, c, d, e, f, g, h}. The number of occurrences of each character in C is as follows: f(a)=10, f(b)=60, f(c)=30, f(d) =66, f(e)=1, f(f)=20, f(g)=15, and f(h)=3. Construct the Huffman code for C.

Question 2: (Hard part)  Let C={c1, c2, …, cn} be a set of n characters. Let f(ci) be the number of times that character ci appears in file F.  Let cn-1 and cn be the two characters with the smallest  f(.). (Thus, cn-1 and cn are siblings in the binary tree for Huffman code.)  We construct a new file F’ from F by replacing both cn-1 and cn with a new character z. Let B(F) and B(F’) be the lengths for F and F’ using Huffman code.  Prove that B(F)=B(F’)+f(cn-1)+f(cn). 
If we still have time, please consider the following problem. 
Let C={c1, c2, …, cn}.  f(ci) is defined as in Question 2. Let cn-1 and cn be the two characters with the smallest f(.). C’={c1, c2, …, cn-2, z} and f(z)=f(cn-1)+f(cn). Let T’ be the optimal binary tree (for prefix codes) of C’. Prove that we can get an optimal binary tree of C by replacing the leaf z in T’   with   z.
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This is to repeat slide 48 of Lecture 4 assuming item 1 on slide 45 is proved. 




























































