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12.1 12.2 12.3 12.4 12.5 12.6 12.7 12.8 Describe what happens in the five-way tree shown in Example 12.1 on page 230 when a new record with key 16 is inserted. Find two other orderings of the seven keys in Example 12.5 on page 235 that will produce the same binary search tree. Describe a method for sorting arrays of objects using a binary search tree. Then determine the complexity of the algorithm. Determine which of the binary trees shown in Figure 12.15 on page 241 is a binary search tree. Write the rotateRight() method for the AVLTree class. Prove that every subtree of a binary search tree is also a binary search tree. Prove that every subtree of an AVL tree is also an AVL tree. Here are the U.S. Postal Service abbreviations of the first 10 states, in the order that they ratified the U.S. Constitution: DE, PA, NJ, GA, CT, MA, MD, SC, NH, VA. Show the AVL tree after the insertion of each of these strings.
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		As a mathematical function, the logarithm is the inverse of the exponential function with the same base: by = x y = log b x For example, 3 = lg 8 because 23 = 8..
and Therefore, H ( z ) has p poles (inside the unit circle if Re(sd) < 0) and p zeros at z = - I . Note that rhese zeros come from the p zeros in HJs) at s = m. which are mapped to z = - I by the bilinear transformation. Thus. H ( : ) will nor be an all-pole filter.
Shown in the figure below is the magnitude of the frequency response of a low-pass tilter that was designed by mapping a type I analog Chebyshev filter into a discrete-lime filter using the bilinear transformation.
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		Theorem A.2 Laws of Logarithms 1. log b (b y) = y 2. b logb x = x 3. log b uv = log b u + log b v 4. log b u/v = log b u   log b v 5. log b u v = v log b u 6. log b x = (log c x)/(log c b) = (log b c) (log c x) 7. For a positive integer n, lg n + 1 = lgn + 1.
Find the filter order (i.e., the number of poles and zeros in H(::)).
where is an Nth-order Chebyshev polynomial. Over the passband, i R,, the magnitude of the frequency response oscillates between I and ( 1 c ' ) - ' / ~ . AS the frequency varies from I2 = O to R = R,,, H = N cos-'(R/R,,) varies from 8 = N 7r/2 to 0 = 0. Therefore.
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		log 2 256 = log 2 (28) = 8 log 2 1000 = (log 10 1000)/(log 10 2) = 3/0.30103 = 9.966 log 2 1,000,000,000,000 = log 2 10004 = 4(log 2 1000) = 4(9.966) = 39.86 (ln n)/(lg n) = (log e n)/(log 2 n) = log e 2 = ln 2 = 0.693147, for any n > 1
reaches its maximum or oscillates between zero and 1 N $ 1 times over the interval [O, Q,] [i.e., T,~(R/Q,,) I times]. The bilinear transformation is a one-to-one mapping of the jR-axis onto the unit minimum value N I times belween I and I/([ 6') over the interval 10, w , ) , where circle. Therefore. I H ( ~ J ' " ) ~ alternate N will ~
The adjacency matrix is shown in Figure 15.57. The adjacency list is shown in Figure 15.57. The graph is not connected because there is no path from B to A. The graph is not acyclic because it contains the cycle BECDB.
Linear phase filters have a unit sample response that is either symmetric,
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