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The transposition theorem states that the input-output properties of' a network remain unchanged after the following sequence of network operations: 1. Reverse the direction of all branches. 2. Change branch points into summing nodes and summing nodes into branch points. 3. Interchange the input and output. Applying these manipulations to a network results in what is referred to as the transposed form. Shown in Fig. 8-1 1 are second-order transposed direct form I and direct form I1 filter structures.
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		2.29 The Minimite friar Marin Mersenne (1588 1648) undertook in 1644 the study of numbers of the form n = 2 p   1, where p is a prime. He believed that most of these n are also primes, now
An allpass filter has a frequency response with a constant magnitude:
including this static initializer, which implements the Sieve of Eratosthenes:
VJ) Fig. 8-11. Transposed direct form ti lter structures. [ u )Transposed direct form I. (b) Transposed direct form 11.
CHAP. 2]
If h ( n ) is real-valued, the complex roots occur in conjugate pairs, and these pairs may be combined to form second-order factors with real coefficients:
static { for (int i = 2; i < SIZE; i++) { sieve.set(i); } for (int n = 2; 2*n < SIZE; n++) { if (sieve.get(n)) { for (int m=n; m*n<SIZE; m++) { sieve.clear(m*n); } } } }
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		A direct form I1 implementation for one of these sections is shown in Fig. 8- 12. Because each section only has two distinct coefficients, ak and Bk, it is possible to implement these sections using as few as two multiplies.
called Mersenne primes.Write a program that finds all the Mersenne primes for p < 30. Use the Primes class from Problem 2.22. Your first five lines of output should look like this:
2.23 Add the following method to the Primes class and then test it:
Lattice filters have a number of interesting and important properties that make them popular in a number of different applications. These properties include modularity, low sensitivity to parameter quantization effects, and a simple criterion for ensuring filter stability. In the following sections, we present the lattice filter structure for FIR ti lters, all-pole filters, and filters that have both poles and zeros.
2 3 5 7 11 2^2-1 = 3 is prime 2^3-1 = 7 is prime 2^5-1 = 31 is prime 2^7-1 = 127 is prime 2^11-1 = 2047 is not prime
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		An FIR lattice filter is a cascade of two-port networks as shown in Fig. 8-13. Each two-port network is defined The two inputs, fk-, ( n ) and g k - ~ ( n )are related to the outputs fk(n) , by the value of its reflection coeficient, r k . and g k ( n )by a pair of coupled difference equations
public static String factor(int n) // precondition: n > 1 // returns the prime factorization of n; // example: factor(4840) returns "2*2*2*5*11*11"
with the input to the first section being fo(n) = g o @ ) = x ( n ) .
2.30 A number is said to be palindromic if it is invariant under reversion; that is, the number is the same if its digits are reversed. For example, 3456543 is palindromic. Write a program that checks each of the first 10,000 prime numbers and prints those that are palindromic. Use the Primes class from Problem 2.22.
Fig. 8-13. A pth-order FIR lattice filter. (a) The two-port network for each lattice filter module. (b)A cascade of p lattice filter modules.
2.24 Christian Goldbach (1690 1764) conjectured in 1742 that every even number greater than 2 is the sum of two primes. Write a program that tests the Goldbach conjecture for all even numbers less than 100. Use the Primes class from Problem 2.22. Your first 10 lines of output should look like this:
With A k ( z )the system function relating the input x ( n ) to the intermediate output f k ( n ) ,
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