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( d ) How many frequency samples would be needed in order for the FFT algorithm to be more efficient than evaluating the DFT directly
} } The java.util.AbstractCollection class requires the four methods that are defined here: equals(), hashCode(), iterator(), and size().1 The iterator() method overrides the empty version that is defined in the AbstractCollection class. Its job is to build an iterator object that can traverse its BinaryTree object. To do that, it creates its own anonymous inner Iterator class using the Java return new construct at line 47. The body of this
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		(a) Collecting 4096 samples in I s means that Ihe sampling frequency is ,ti = 4096 Hz. If . r , ( ~ ) is to be sampled without aliasing, the sampling frequency must be a1 least twice the highest frequency in .r,(1). Therefore, l a ( / ) should have no frequencies above fi, = 2048 Hz.
} } The java.util.AbstractCollection class requires the four methods that are defined here: equals(), hashCode(), iterator(), and size().1 The iterator() method overrides the empty version that is defined in the AbstractCollection class. Its job is to build an iterator object that can traverse its BinaryTree object. To do that, it creates its own anonymous inner Iterator class using the Java return new construct at line 47. The body of this
( h ) With a 4096-point DFT. we are sampling X ( e l " ) at 4096 equally spaced frequencies between 0 and 2 ~ rwhich , corresponds to 4096 frequency samples over the range 0 5 ,f 5 4096 Hz. Therefore, the frequency spacing is Af = I H z .
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		anonymous class is defined between the braces that immediately follow the invocation of the constructor Iterator(). Note that this block must be followed by a semicolon because it is actually the end of the return statement. The complete construct looks like a method definition, but it is not. It really is a complete class definition embedded within a return statement. To return an Iterator object, this anonymous class must implement the Iterator interface. (See page 77.) This requires definitions for the three methods
(c) Over the frequency range from 200 to 300 Hz we have 101 DFT samples. Because it takes 4096 complex
anonymous class is defined between the braces that immediately follow the invocation of the constructor Iterator(). Note that this block must be followed by a semicolon because it is actually the end of the return statement. The complete construct looks like a method definition, but it is not. It really is a complete class definition embedded within a return statement. To return an Iterator object, this anonymous class must implement the Iterator interface. (See page 77.) This requires definitions for the three methods
multiplies to evaluate each DFT coefficient, the number of multiplies necessary toevaluate only these frequency samples is On the other hand, the number of multiplications required if an FFT is used is
public boolean hasNext() ... public Object next() ... public void remove() ... This implementation is recursive. The hasNext() method invokes the hasNext() methods of iterators on the two subtrees, and the next() method invokes the next() methods of those two iterators, named lIt and rIt. The other local variable is a flag named rootDone that keeps track of whether the root
Therefore, even though the FFT generates all of the frequency samples in the range 0 5 ,f 5 4096 Hz, it is more efficient than evaluating these 101 samples directly.
public boolean hasNext() ... public Object next() ... public void remove() ... This implementation is recursive. The hasNext() method invokes the hasNext() methods of iterators on the two subtrees, and the next() method invokes the next() methods of those two iterators, named lIt and rIt. The other local variable is a flag named rootDone that keeps track of whether the root
(d) An N-point FFT requires N log, N complex multiplies. and to evaluate M DFT coefficients directly requires
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