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then we could simply get rid of this node, replacing it with its child.
This would decrease the total cost of the encoding

Pf: If some internal node had only one child,

Pf: If some internal node had only one child,
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From operation of Huffman's algorithm:

- There exist two characters x and y with two
smallest frequencies that are sibling leaves in H.

Let H" be obtained from H by

(i) removing x and y,

(ii) naming their parent z, and

(iii) setting f (z) = f (x) + f(y)
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(ii) naming the parent z, and
(iii) setting f(2) = f(x) + f (y).
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Pf: Let T be any optimal prefix code tree, b and c be two siblings at the
deepest level of the tree (must exist because T is full).

Assume without loss of generality that f(x) < f(b) and f (y) < f(c)
. (If necessary) swap x with b and swap y with c.
. Proof follows from Lemma 2.
(Lemma 2 => cost can't increase => since old tree optimal, new one is also)
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T’ is a prefix code tree for alphabet A’.
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