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The deletion algorithm for B-trees is similar to the insertion algorithm. All three algorithms run in time proportional to the height of the tree. From Corollary 10.1 on page 188 it follows that that height is proportional to log m n. From Theorem A.2 on page 320, it follows that that is proportional to lgn. Thus we have: Theorem 12.1 In a B-tree, searching, inserting, and deleting all run in O(lgn) time. BINARY SEARCH TREES A binary search tree is a binary tree whose elements include a key field of some ordinal type and which has this property: If k is the key value at any node, then k x for every key x in the node s left subtree and k y for
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		Thus, only two multiplications are required if we can form the differencess(n - 1 ) - y ( n - 1 ) and . r ( n ) - y ( n -2) prior to performing any multiplications. A structure that accomplishes this is given in the figure below.
CHAP. 12]
Note that with the additional delays, two multiplications are saved compared to a direct form implementation.
CHAP. 12]
To implement this system using a lattice filter structure, we must find the reflection coefficients that generate the polynomial H(z). First, however, it is necessary to normalize H ( z ) so that the first coefficient is unity:
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		the B-tree is actually a key/address pair containing the record s actual key value (e.g., a U.S. Social Security number for personnel records, or an ISBN for books) together with its disk address. In the outline that follows, only the key value is shown, the accompanying disk address being understood to accompany it. EXAMPLE 12.3 A B-Tree
IMPLEMENTATION OF DISCRETE-TIME SYSTEMS Next. we generate the second-order system H r ( z )using the step-down recursion:
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		every key y in the node s right subtree. This property, called the BST property, guarantees that an inorder traversal of the binary search tree will produce the elements in increasing order. The BST property is applied for each insertion into the tree: Algorithm 12.3 Inserting into a binary search Tree To insert an element with key value k into a binary search tree: 1. If the tree is empty, insert the new element at the root. Then return. 2. Let p locate the root. 3. If k is less than the key stored at p and if the node at p has no left child, insert the new element as the left child of p. Then return. 4. If k is less than the key stored at p and if the node at p has a left child, let p locate that left child of p. Then go back to step 3. 5. If the node at p has no right child, insert the new element as the right child of p. Then return. 6. Let p locate the right child of p. Then go back to step 3. EXAMPLE 12.4 Inserting into a Binary Search Tree
Therefore,
Figure 12.5 shows a B-tree of order 5. Each of its internal nodes has 3, 4, or 5 children, and all the leaves are at level 3.
((1)
Apply Algorithm 12.3 to insert an element with key M into the binary search tree shown in Figure 12.7. Step 1 starts the iterator p at the root K. Since M is greater than K (i.e., it follows it lexicographically) and node K has a right child, the algorithm proceeds to step 6, resetting the iterator p to node P, and then goes back to step 3. Next, since M is less than P (i.e., it precedes it lexicographically) and node P has a left child, the algorithm proceeds to step 4, resetting the iterator p to node N, and then goes back to step 3. Next, since M is also less than N but node N has no left child, the Figure 12.8 A binary search tree algorithm proceeds to step 5, inserts the new element as the left child of node N, and then returns. This is illustrated in Figure 12.8.
Find the system function A ( = ) = F ( z ) / X ( z ) relating the input x ( n ) to the output f ( n ) . Does this system have minimum phase
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