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		Many of today s machines and processes, ranging from chemical plants to automobiles, require some form of electronic or computer control for proper operation Computer control of machines and processes is common to the automotive, chemical, aerospace, manufacturing, test and instrumentation, consumer, and industrial electronics industries The extensive use of microelectronics in manufacturing systems and in engineering products and processes has led to a new approach to the design of such engineering systems To use a term coined in Japan and widely adopted in Europe, mechatronic design has surfaced as a new philosophy of design, based on the integration of existing disciplines primarily mechanical, and electrical, electronic, and software engineering1 A very important issue, often neglected in a strictly disciplinary approach to engineering education, is the integrated aspect of engineering practice, which is unavoidable in the design and analysis of large scale and/or complex systems One aim of this book is to give engineering students of different backgrounds exposure to the integration of electrical, electronic, and software engineering into their domain This is accomplished by making use of modern computer-aided tools and by providing relevant examples and references Section 16 describes how some of these goals are accomplished
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		Fig 838: A deployed micromirror with a view of the hinge [16]
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		19. Inbreeding is disadvantageous when it causes recessive deleterious alleles to become homozygous. This occurs in normally outbred populations of diploids that have built up these harmful alleles. In species that normally inbreed, these deleterious alleles are probably no longer present; they were either removed by selection long ago or cannot build up in the population because of the regular pattern of inbreeding. 21. There are four paths passing through A, the only common ancestor (FA 0.01). All have ABCI as one side of the path. The second legs of the four other paths are ADEHI, ADGHI, AFGHI, and AFEHI. (A path such as IHEDAFGHI is invalid, passing through H twice.) Since each path has six ancestors, the inbreeding coef cient is F1 4(1/2)6(1.01) 0.063. 23. Using the formula F (2pq H)/2pq, we calculate that 2pq 0.48, and H 38/100 0.38.Therefore, F (0.48 0.38)/0.48 0.208. (0.32 0.20) 0.12 25. 0.375. F (2 pq H ) 2 pq 0.375 0.32 0.32 Critical Thinking Question: 1. Let us use the superscripts m and p for male and female, respectively. Then, we can construct the following Punnett square creating the next generation:
1 D
A Bradley, D Dawson, N C Burd, A J Loader, 1991,  Mechatronics, Electronics in Products and Processes,  Chapman and Hall, London See also ASME/IEEE Transactions on Mechatronics, Vol 1, No 1, 1996
9. The expected frequency of brown-eyed individuals will depend on the allelic frequencies of the original population. If we assume that mating is random with respect to eye color, and there is no selection, allelic frequencies will not change with time. We can, for example, calculate the frequencies of brown-eyed individuals for two populations at equilibrium. Let p frequency of the brown-eye allele and q frequency of the blue-eye allele.
1
Example 12 illustrates some of the thinking behind the mechatronic system design philosophy through a practical example drawn from the design experience of undergraduate students at a number of US universities
p 0.7 0.5
Microelectro-mechanical Systems (MEMS)
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