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		Therefore, only one multiplication is necessary if we form the difference x ( n ) - y ( n - I ) prior to multiplying by a. Thus, we have the structure illustrated in the figure below that has two delays but only one multiplication.
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		So after the swap in step 8, all the elements that are greater than the a[i] are to the right of a[i], and all the elements that are less than the a[i] are to the left of a[i] This is the invariant in step 7 of the quick partition algorithm, which is the same as the invariant in step 3 of the quick sort algorithm So then sorting the left segment and the right segment independently will render the entire sequence sorted THE HEAP SORT A heap is by definition partially sorted, because each linear string from root to leaf is sorted (See  13) This leads to an efficient general sorting algorithm called the heap sort As.
Because this structure requires an extra delay compared to direct form, this structure is not canonic.
Node splitting occurs relatively infrequently, especially if m is large. For example, if m = 50, then on average only 2 percent of the nodes would be full, so a bottom-level split would be
( b ) As with the first-order allpass filter. we may find a two-multiplier realization ol'a second-order allpass filter by
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		5. If k i = k, return false (indicating that the insertion was unsuccessful because a record with key k already exists, and keys should be unique). 6. Let x be the root of subtree S i . 7. Add the record to disk. 8. Insert k (with the record s disk address) into x between k i 1 and k i . 9. Add a dummy leaf node to x. 10. If degree(x) = m, repeat steps 11 13 until degree(x) < m. 11. Let k j be the middle key in node x. 12. Let u and v be the left and right halves of x after removing k j from x. 13. If x is the root, create a new root node containing k j with subtrees u and v. 14. Otherwise, insert k j in x s parent node and attach subtrees u and v. 15. Return true. This insertion process is illustrated in Figure 12.6.
required for only about 2 percent of the insertions. Furthermore, a second-from-bottom-level split (i.e., a double split) would be required for only about 2 percent of 2 percent of the insertions, that is, with probability 0.0004. And the probability of a triple split would be 0.000008. So the chances of the root being split are very small. And since that is the only way that the tree can grow vertically, it tends to remain a very shallow, very broad tree, providing very fast search time. B-TREES A B-tree of order m is an m-way search tree that satisfies the following extra conditions: 1. The root has at least two children. 2. All other internal nodes have at least m/2 children. 3. All leaf nodes are at the same level. These conditions make the tree more balanced (and thus more efficient), and they simplify the insertion and deletion algorithms. B-trees are used as indexes for large data sets stored on disk. In a relational database, data are organized in separate sequences of records called tables. Each table could be stored as a sequential data file in which the records are numbered like the elements of an array. Or the database system might access the records directly by their disk addresses. Either way, each record is directly accessible on disk via some addressing scheme. So once we have the record s disk address, we can access it immediately (i.e., with a single disk read). So the  key  that is stored in
combining together terms in the difference equation for the allpass filter as follows:
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