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This chapter introduces several meta-heuristics and learning methods, which will be employed in later chapters. These methods will be employed to extend evolutionary computation frameworks in later chapters. Readers familiar with these methods may skip this chapter.
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            I remember the first time I met Edsger Dijkstra. ... He asked me what I was working on. Perhaps just to provoke a memorable exchange I said, “AI.” To that he immediately responded, “Why don’t you work on I?”
          

          (Leslie Valiant, Probably Approximately Correct: Nature’s Algorithms for Learning and Prospering in a Complex, Basic Books 2014)
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                             Notes
	1.Given a set of vectors \(\mathbf {v}_1, \ldots , \mathbf {v}_n\), its Gram matrix G is an \(n\times n\) matrix, whose element is an inner product of two vectors, i.e., \(G_{ij} = \mathbf {v}_i \cdot \mathbf {v}_j\).


	2.The point P is in the range which is outside a circle (the center is a mid-point of centers of circle \(O_{1}\) and circle \(O_{2}\), and the radius is \(\frac{\mid r_{1} - r_{2}\mid }{2}\)), and which is inside a circle (the center is the same, and the radius is\(\frac{(r_{1} +r_{2})}{2}\)).


	3.A degree measure of the similarity between two documents A and B, i.e., \(\frac{\mid A \cap B\mid }{\mid A \cup B \mid }\).


	4.The used parameters are as follows: 300 sample points, cluster centers \(=\) [[2, 2], [−2, −2], [2, −2]], and cluster std. \(=\) 0.5.


	5.The first, second, and fifth of these layers are linked to max pooling.
                    
                    
                  



	6.The softmax activation function is defined as \(f_i(x_1,\ldots ,x_d) = \frac{\exp (x_i)}{\sum _j \exp (x_j)}\;(i=1,\ldots ,d)\), where d is the unit number of the layer.


	7.Principal component analysis of the RGB values in the data set is performed and then random changes are made, centered on these axes, thereby preserving the essential features of the original natural images.


	8.ILSVRC2012 dataset is a subset of the ImageNet database [40]. It contains 1,000 object categories. The training set, validation set, and testing set contain 1.3 M, 50 K, and 150 K images, respectively. The input images are of \(224\times 224\times 3\) pixels.
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