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The preorder traversal visits the root first and the postorder traversal visits the root last. This suggests a third alternative for binary trees: Visit the root in between the traversals of the two subtrees. That is called the inorder traversal. Algorithm 11.5 The Inorder Traversal of a Binary Tree To traverse a nonempty binary tree: 1. If the left subtree is nonempty, do a preorder traversal on it. 2. Visit the root. 3. If the right subtree is nonempty, do a preorder traversal on it. EXAMPLE 11.16 The Inorder Traversal of a Binary Tree
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		This produces the array C ( n 2 ,k , ) :
EXPRESSION TREES An arithmetic expression such as (5   x)*y + 6/(x + z) is a combination of arithmetic operators (+,  , *, /, etc.), operands (5, x, y, 6, z, etc.), and parentheses to override the precedence of operations. Each expression can be represented by a unique binary tree whose structure is determined by the precedence of operations in the expression. Such a tree is called an expression tree.
The final step is to compute the DFT of each column:
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		EXPRESSION TREES An arithmetic expression such as (5   x)*y + 6/(x + z) is a combination of arithmetic operators (+,  , *, /, etc.), operands (5, x, y, 6, z, etc.), and parentheses to override the precedence of operations. Each expression can be represented by a unique binary tree whose structure is determined by the precedence of operations in the expression. Such a tree is called an expression tree.
This results in the Howgraph shown in Fig. 7-10. Note that because N 2 can be factored, N Z = 2 x 2, the four-point DFTs of the columns of G(nz,, ) may be evaluated using two-point DFTs. For example, if the first column is arranged in a k two-dimensional array,
Figure 11.19 shows the expression tree for the expression (5   x)*y + 6/(x + z).
Figure 11.19 shows the expression tree for the expression (5   x)*y + 6/(x + z).
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		Up to this point, we have only assumed that N could be factored as N = N I . N Z I t is possible, however, that either or both of these factors could be factored further. What is important for the FFT algorithm to be efficient is that N be a highly composite number:
In this case, it is possible to define multidimensional index maps for ti and k as follows,
Here is a recursive algorithm for building an expression tree: Algorithm 11.6 Build an Expression Tree Figure 11.19 An expression tree The expression tree for a given expression can be built recursively from the following rules: 1. The expression tree for a single operand is a single root node that contains it. 2. If E 1 and E 2 are expressions represented by expression trees T 1 and T 2 , and if op is an operator, then the expression tree for the expression E 1 op E 2 is the tree with root node containing op and subtrees T 1 and T 2 . An expression has three representations, depending upon which traversal algorithm is used to traverse its tree. The preorder traversal produces the prefix representation, the inorder traversal produces the infix representation, and the postorder traversal produces the postfix representation of the expression. The postfix representation is also called reverse Polish notation or RPN. These are outlined on page 109. EXAMPLE 11.18 The Three Representations of an Expression
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