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Why is it that the natural definition of a simple graph prohibits loops while the natural definition of a digraph allows them  True or false: a. If a graph has n vertices and n(n  1)/2 edges, then it must be a complete graph. b. The length of a path must be less than the size of the graph. c. The length of a cycle must equal the number of distinct vertices it has. d. If the incidence matrix for a graph has n rows and n(n  1)/2 columns, then the graph must be a complete graph. e. In an incidence matrix for a digraph, the sum of the entries in each row equals the indegree for that vertex. f. The sum of all the entries in an incidence matrix for a graph is 2|E|. g. The sum of all the entries in an incidence matrix for a digraph is always 0. A graph (V, E) is called dense if |E| = (|V|2), and it is called sparse if |E| = O(|V|). a. Which of the three representations (adjacency matrix, incidence matrix, or adjacency list) would be best for a dense graph  b. Which representation would be best for a sparse graph  Why is it that, in the incidence matrix of a simple graph, there are always exactly two 1s in each column
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		However, because this estimate is for a low-pass filter, the actual tilter order required is closer to N = 242. which may be confirmed by computer.
( b ) With a ripple of 6, = 0.02 in the lower passband, S2 = 0.001 in the stopband, and S3 = 0.05 in the upper passband, an appropriate weighting function would be
15.14 Let G1 and G2 be the graphs shown in Figure 15.40: a. Determine whether G1 and G2 are isomorphic. Justify your conclusion. b. Either find an euler cycle for G2 or explain why it has none. c. Either find a hamiltonian cycle for G2 or explain why it has none.
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		15.1 Find each of the following properties for the graph shown in Figure 15.32: a. Its size n b. Its vertex set V c. Its edge set E d. The degree d(x) of each vertex x e. A path of length 3 f. A path of length 5 g. A cycle of length 4 h. A spanning tree i. Its adjacency matrix j. Its incidence matrix k. Its adjacency list Find each of the following properties for the digraph shown in Figure 15.33: a. Its size n b. Its vertex set V c. Its edge set E d. The indegree id(x) of each vertex x e. The outdegree od(x) of each vertex x f. A path of length 3 g. A path of length 5 h. A cycle of length 4
( c ) Assuming a filter order of N = 232, which is a type I design, the amplitude response has the form
A(el") =
15.15 Trace Dijkstra s algorithm (Algorithm 15.1 on page 297) on the graph in Figure 15.41, showing the shortest path and its distance from node A to every other node.
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		Draw the complete graph on n vertices for n = 2, 3, 4, 5, and 6. Determine whether the graph G1 in Figure 15.34 is either eulerian or hamiltonian. Determine whether the graph G2 in Figure 15.34 is either eulerian or hamiltonian.
+ 2 = 1 18.
15.16 Trace Dijkstra s algorithm on the graph in Figure 15.42, showing the shortest path and its distance from node A to every other node. 15.17 There are four standard algorithms for traversing binary trees: the preorder traversal, the inorder traversal, the postorder traversal. and the level-order traversal. If a binary tree is regarded as a connected acyclic graph, which tree traversal results from a: a. Depth-first search
We would like to design an equiripple high-pass filter of order N = 64. The stopband ripple is to be no larger than 6, = 0.001, and the passband ripple no larger than 8 , = 0.01. If we want a passband cutoff , frequency equal tow, = 0 . 7 2 ~what will the stopband cutoff trequency be approximately equal to
Figure 15.35 shows 12 subgraphs of the graph in Figure 15.6 on page 288. Determine whether each of these is connected, acyclic, and/or spanning.
For an equiripple low-pass filter, an approximate relation between the filter order N , the passband and stopband ripples, 8, and &, respectively, and the transition width A f , is given by
15.18 Determine which of the graphs in Figure 15.43 on page 310 are isomorphic. Note that all seven graphs have size 10.
Because a high-pass filter may be formed from a low-pass filter as follows,
CHAP. 15]
this formula is also applicable to high-pass filters. With N = 64, 6, = 0.0 I, and 8, = 0.001, we find that
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