第七次课（3学时）

B: State equations

背景知识：状态方程是现代控制理论的一个基本概念。可以通过对系统的机理分析得到状态方程，也可以通过适当地选择状态变量从一个高阶的微分方程等价地得到状态方程。我们都知道，状态变量的选择不是惟一的。

New Words:

compactly  ad. 紧凑地

scalar  n. a. 标量(的)

controllability  n. 可控性    

observability  n. 可观性  

coordinate  n. 坐标

unit matrix 单位矩阵  

adjoint  n. 伴随矩阵  

determinant  n. 行列式 

eigenvalue  n. 特征值  

翻译示例：

The derivation of state space models is no different from that of transfer function in that the differential equations describing the system dynamics are written first. In transfer function models these equations are transformed and variables are eliminated between them to find the relation between selected input and output variables. For state models, instead, the equations are arranged into a set of first-order differential equations in the terms of selected state variables, and the outputs are expressed in these same state variables. Because the elimination of variables between equations is not an inherent part of this process, state models are often easier to obtain. Two examples are given for illustration and to relate state models to the transfer functions used thus far.

状态空间模型的推导与传递函数的推导没有什么不同，总是先将描述系统特性微分方程写出来。在传递函数模型中，这些方程经过（拉氏）变换，并消去中间变量，以求得所选定的输入输出变量间的关系。对于状态模型，所不同的是，将方程整理成为一阶微分方程组，其变量为选定的状态变量。而且输出变量同样也表示成为状态变量。由于所消去的变量并非过程本质部分，状态模型更容易得到。给出两个例子作为解释并将状态模型与所用过的传递函数模型相联系。

The selection of state variables is not a unique process. Various sets variables can be used. It is usually advantageous to use variables which have physical significance and, if possible, can be measured. There are several applicable methods of selecting state variables. The form of the information available for a system will often dictate which method should be used. In some cases, for example, a transfer function is obtained experimentally and must be used as the starting point.

状态变量的选择不是惟一的。有多组状态变量可以选择。。通常最好是选择有物理意义的变量，如果有可能，最好是可以测量的。对于一个系统，所能得到的信息的形式通常决定了所使用的方法。。例如，在一些例子中，传递函数是通过实验得到的，而且必须是建模的开始。

With a state-model description of the system dynamics, the first question to be answered is how stability may be determined. To derive the stability criterion, , the generalization of the conception of y\transfer function is considered first, by finding the transfer function matrix that corresponds to  the state model. This requires Laplace transformation of the state-model equations. The Laplace transform of a vector is the vector of the Laplace transform of its elements, so that the transform of 
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are as follows:

因为状态模型描述了系统的动态特性，首先要确定的是系统的稳定性。为了推导稳定性判据首先确定状态模型的传递函数矩阵来考虑传递函数概念的推广。这需要状态模型方程的拉氏变换。一个向量的拉氏变换等于其每个元素的拉氏变换。因此
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的拉氏变换如下：

Part 3  Computer Control Technology

Unit 1

A: Fundamentals of Computer and Networks
背景知识：计算机已经是现代社会日常生活所离不开的物品。一个计算机至少包含：中央处理单元（CPU）、输入设备、输出设备和操作系统这几个部分。

New Words:

workstation  n. 工作站    

touch screen 触摸屏   

interpretation  n. 解释、翻译

bus  n. 总线

terminology  n. 术语

parallel port 并口   

serial port 串口   

privilege  n. 特权、优惠  vt. 特许、特许操作

operating system 操作系统

Job management 作业管理   

ultimately  adv. 最终的、最后的

separation  n. 区别，分别  

facility  n. 设备、设施   

provision  n. 供应

appropriate  a. 适当的、合适的、恰当的

access  vt. 访问

翻译示例：

The operating system must ensure correct operation of the computer system. To prevent user programs from interfering with the proper operation of the system, the hardware was modified to create two modes: user mode and monitor mode. Various instructions( such as I/O instructions and halt instruction) are privileged and can only be executed in monitor mode. The memory in which the monitor resides must also be protected from modification by the user. A timer prevents infinite loops. Once these changes (dual mode, privileged instructions, memory protection, timer interrupt) have been made to the basic computer architecture, it is possible to write a correct operating system.

操作系统必须能够确保计算机系统的正确运行。为了防止用户程序干扰系统的正确运行，将硬件修改为两个模式：用户模式和监控模式。许多的指令（如I/O指令，停止指令）为特许指令且仅仅能够在监控模式下运行。监控程序所在的内存也必须保护起来以防用户修改。定时器可以防止死循环。一旦对一个基本的计算机体系结构完成了以上修改（双模式、特许指令、内存保护、定时器中断），就有可能写出正确的操作系统。

Although the physical separation of the communicating computers may vary considerably from one type of application to another, or, at the heart of any computer, the communication network is the data communication facility which may be a PSDN, a private LAN, or perhaps a number of such networks interconnected together. However, irrespective of the type of data communication facility, an amount of hardware and software is required within each attached computer to handle the appropriate network-dependent protocols. Typically, these are concerned with the establishment of a communication channel access the network and with the control of flow of messages across this channel. The provision of such facilities is only part of the network requirement, however, since in many applications the communicating computer may be of different types. This means that they may use different programming languages and more importantly, different forms of data representation interface between user(application) programs, normally referred to as application processes or APs, and the underlying communication services may be different. For example, one computer may be a small single-user computer, while another may be a large multi-user system.

   虽然，通信计算机在无论是在应用上或者是在计算机的核心部件上都存在很大的物理差别，通信网络在本质上就是一个数据通信设备，可能是一个PSDN、一个自有的局域网以及这些网络的互连。然而，即使不考虑数据通信设备的类型，每一台计算都需要一定的硬件和软件以处理相应的网络协议。这些协议要考虑建立访问网络的通信通道以及控制信息流。提供这些设备仅仅是网络需求的一个部分；许多的通信计算机有着不同的应用程序类型。即他们使用不同的编程语言；更为重要的是用户程序之间使用不同的数据表示接口；而且基础的通信服务也是不同的。例如有的计算机可能只是单台计算机而另一些则是大型多用户系统。

Unit 2  A: The Application of Computer

背景知识：在现代社会中计算机的应用可以说是无处不在。从早期的科学计算，到现在的管理信息系统、自动控制、计算机仿真、计算机辅助设计、图象处理、互连网。可以这么说，只要有信息处理的地方，就会有计算机。如果要问计算机不能做什么？可能反而不好回答。不过我校的图书馆里，刚好有这么一本书就叫“计算机不能做什么？”。感兴趣的同学可以借来看看。

New Word:

trajectory  n. 轨迹   

artillery shells  n. 炮弹   

simultaneous equations  联立方程

retrieve  v. 检索  

virtual reality 虚拟现实  

numerical control  数控         

adaptive control 自适应控制  

unrivalled a. 无敌的   

algorithm  n. 算法    

iterative  a.  重复的、迭代   

joint  n. 关节  

attitude  n. 姿势、姿态

civil work  土木工程         

manual  n. 手册    

decisive  a. 决定性的  

asynchronous  a. 异步的   

subdivision  n. 分支  

stereotype  a. 陈规、旧套  

expertise  n. 专门知识、专长
解释：

For example, calculating the trajectory of artillery shells requires resolving a set of simultaneous algebraic equations which may have up to hundreds of variables may take mathematicians years, but can be done by a computer program in hours. 

例如计算弹道轨迹要求在数秒钟内解一组微分方程或者设计一个大坝可能有数百个变量也许要花上数学家数年的时间，但是计算机只要数小时的时间即可完成。

注：作者在此所说可能有所不妥，如果在计算机只能在数小时的时间内完成弹道轨迹的计算，其意义就不大了。事实上，现在的计算机可以在极短的时间内完成计算。

Database products, for instance, Lotus-1-2-3, provide the user with formal data structures for sorting, categorizing, storing, accessing, retrieving data.

数据库产品，例如，Lotus-1-2-3,为用户提供了规范的数据格式，用于分类、归类、存储、访问和检索数据。

Virtually computer simulation is based on mathematical models representing the nature of the object under study or examination. The mathematical model comprises a series of equations that depict the inherent process of the object in mathematical terms. A computer simulation program includes algorithms that are derived from those equations. 

虚拟的计算机仿真是建立在能够代表要研究或检查的对象的数学模型之上的。该数学模型包含了一组描述了对象内在过程的数学方程。一个计算机仿真程序包含了从以上方程推导出来的算法。

CAD is software that can help engineering in their designs for new products building, print circuit boards, civil works like bridge and airports, relieving them from the tedious, back=breaking and time consuming jobs like drafting and drawing. 

CAD是这样的软件，可以帮助工程师设计新产品、建筑、印刷线路板、桥梁和机场等土木工程；使他们从绘图等繁琐、累人和费时的工作中解脱出来。

Management is one of the decisive factors that tell success or failure of any bank, corporation, firm, university, research institute in competition. 

管理是一个银行、公司、学校、研究机构在竞争中是否成功的决定性因素。

注：corporation,和firm都是公司，只是大小的差别而已。
翻译示例：

Computer take over the job s which used to be exclusive for humans with special skill and knowledge, for example, controlling productive process, manipulating machines, inspecting products quality, managing production plans, administering inventory, etc., all on an automatic scale with high efficiency and accuracy. In NC(Numerical control) systems, PID control systems, servo control systems, group control systems, optimal control and adaptive control systems, computer as a central control unit take all  relevant calculations involved in the automatic control process and schedule all other working units in the system. The CIMS (computer Integrated Manufacturing System) contains not only a production control system but also production planning and management systems aiming at the integration of factory automation (FA) and an office automation (OA), constituting a computer network for a whole company. The HIMS (Human Integrated Manufacturing System) is a form of high-level computer control. Virtual reality technology is used to create virtual space for human operators through the use of high-performance computer and specific software.

计算机取代了过去是需要人的特殊技巧和知识的工作。例如，控制生产过程、操纵机器、检查产品质量、生产计划管理和库存管理等等，一切都是自动的且效率和精度都很高。在数控系统、PID控制系统、伺服系统、群控系统、最优和自适应控制系统中，计算机都是作为一个中心控制单元，进行与过程自动控制有关的各种运算并对系统中的其他单元进行调度。CIMS(计算机集成制造系统)不仅包含生产控制系统而且还包含了生产规划和管理系统，其目标是集成工厂自动化（FA）和办公自动化(OA)并为整个公司构成一个计算机网络。HIMS（人集成制造系统）是计算机控制的一种高层形式。虚拟现实技术通过使用高性能计算机以及特殊的软件来为操作员创立一个虚拟的空间。

Virtually computer simulation is based on mathematical models representing the nature of the object under study or examination. The mathematical model comprises a series of equations that depict the inherent process of the object in mathematical terms. A computer simulation program includes algorithms that are derived from those equations. Many computer simulation system have been developed and proved to be cost-effective, because using computer simulation programs, engineers can accomplish iterative process each time by inputting different schemes and parameters into their computer models rather than building many different real model.

虚拟的计算机仿真是建立在能够代表要研究或检查的对象的数学模型之上的。该数学模型包含了一组描述了对象内在过程的数学方程。一个计算机仿真程序包含了从以上方程推导出来的算法。许多的计算机仿真系统已经开发出来并且证明是性能价格比高的。之所以这样，是因为通过使用计算机仿真，工程师们可以反复地运行过程，每次输入不同的策略和参数（进入计算机模型）而无须构造真实的模型。

The controller in a robot is mostly a computer –from microprocessors to minicomputers. NC (Numeric Control) and SC( Servo Control) are widely used. They are re-programmable to produce sequences of instructions for all movements and actions to be taken by the robot, in accordance with the program. For example, a controller sends a series of pulses to a step motor in a joint of a robot arm to rotate it a certain angle exactly as program requires. When all joints driven in the same way, the robot arm reach the designed position and attitude, and it end effector performs its jobs as the controller instructs it. The accuracy of movement is determined by the controller itself.

机器人中的控制器大多数情况下都是计算机，从微处理器到小型计算机。数字控制与伺服控制被广泛使用。他们都可以重复编程，以产生一系列的指令用于机器人的动作与行为。例如。控制器将系列脉冲送到机器人手臂关节的步进电机使其转动如程序所要求的角度。当所有的关节都用该方法驱动，机器人就可以达到所希望的位置和姿势。且终端执行机构就如控制器所指示的那样工作。动作的精度由控制器来决定。

   CAD is software that can help engineering in their designs for new products building, print circuit boards, civil works like bridge and airports, relieving them from the tedious, back=breaking and time consuming jobs like drafting and drawing. When embarking on their designs, engineers frequently make reference into various manuals listed in which are details of structure, parts, materials and auxiliary materials ready for designs’ choice for their designs. CAD products incorporate the content of all these manuals into a series of libraries in the software product, providing the engineers with information, for instance, names, dimensions, functions, performance, specifications, shapes, color, manufacturers, prices of the machine parts, components, tools, materials, etc. all necessary for engineering design.

CAD是这样的软件，可以帮助工程师设计新产品、建筑、印刷线路板、桥梁和机场等土木工程；使他们从绘图等繁琐、累人和费时的工作中解脱出来。当工程师们着手设计时，他们要参考很多的有关结构、零件、材料和辅助材料的手册以作为他们设计的选择。CAD产品将以上内容的手册放在一系列的软件库中，因此可以给工程师提供各种信息，例如，元件、部件、工具和材料的名称、尺寸、功能、性能、规格、形状、颜色、制造商、价格等，所有这些都是工程设计所必须的。

CAM is a software helping engineers to analyze a product or a project, and give advice for manufacturing it or constructing it. Data, diagrams, tables, etc. showing its shape, dimension, structure, fabrication and the material is made from are input as the software requires. Then it will give out suggestions about its manufacturing, for instance, machine procedure, machine tools and facilities to be used, technical parameters like allowance for finish, machining accuracy, as well as special processings.

CAM是工程师们用于分析产品和项目的软件，它能给出制造或者构造产品或者项目的建议。表示产品形状、尺寸、结构、组成和制造材料的数据、图形和表格等将按软件的需求输入。接着，CAM软件将给出加工的建议，例如，加工程序、加工所用的工具与设备、技术参数（如，公差、加工精度）以及特殊处理过程等。

Artificial intelligence (AI) is a subdivision of computer science. Its purpose is to develop theory and method to create “intelligent” computer programs that work in a human-like way, rather than subjecting human user to the stereotyped computer-dominated working style. In a sense of analogy, human intelligence is added to computer programs which then exhibit more extensive ability, for example, thinking and reasoning, acquiring knowledge and applying it to solving more complex and difficult problems that present computer can’t.

人工智能（AI）是计算机科学的一个分支。其目的是提出一定的理论和方法以创建“智能”计算机程序，这些计算机程序象人一样工作，而不是使使用者囹于呆板的计算机为中心的工作方式。从模拟的意义上来说，将人类智能加在计算机程序中使其具有更广泛的能力，例如，思考、推理和获取知识，并将其用于解决目前计算机所不能解决的更复杂、更困难的问题。

Expert systems are the most successful example of AI. An expert system oriented to a specific profession works like a human expert of that field and provides advice to solving the problem proposed by the user. Expertise is derived and organized in its knowledge base ready for the user to retrieve. Today, many expert system have been commercially available and, and more are under development.

专家系统是人工智能领域最为成功的例子。一个专家系统面向人类专家的特殊的专门工作并能提出建议以解决用户给出的问题。专门的知识组织在知识库中供用户检索。当今，已经有许多的商业专家系统且还有许多正在开发。

-chron-：词根：意思是时间。

例：chronic  a. 长时间的、慢性的  synchronous  a. 同步的、同时的

synchronoscope n. 同步示波器  chronology  n. 年表

练习7：

1、 翻译第137页第一段。

2、 将下列中文用英文表达：

“新型温度计算机控制系统”，“控制系统稳定性研究”

3、 阅读以下文稿

  BEIJING, May 18 -- The Bush administration has issued a much stronger warning to China over its currency, saying China could be deemed a "manipulative trade partner" if it does not revaluate the yuan soon. 

    Washington has been pressuring China to hike the exchange rate of yuan vs US dollar.
"It's our view that the time has come" for China to have more flexible exchange rates, U.S. Treasury Secretary John Snow said Tuesday. 

    China, which uses exchange controls to peg its currency yuan to the dollar, has been the focus of critics in the United States that its prices from exported goods are very low. 

    The low prices, Washington critics say, put pressure on U.S. domestic manufacturers, who cannot compete with the Chinese counterparts on prices of goods such as textiles, toys, furniture, electronics, and other manufactured goods. 

    The Treasury report said that if China continued its current yuan rate without substantial change, its policies would likely meet the US statute's technical requirements for designation as a manipulative trading partner. 

    "Current Chinese policies are highly distortionary and pose a risk to China's economy, its trading partners and global economic growth," The Treasury report said.

    However, Snow stopped short of saying that the Chinese should allow their currency to float freely along with the dollar, euro and other world currencies. He said the Chinese financial system, while making great progress in recent years, was not ready for the stress of a free-floating currency. 

    Snow spoke as the United States was releasing its twice yearly "Report to Congress on International Economic and Exchange Rate Policies." 

    An adjustment in yuan rate would make Chinese goods more expensive in the United States, but would make U.S.-made goods cheaper for Chinese consumers. 

    However, China has countered that Bush administration has been for many years refuting exports of hi-tech products and equipment to China, leading to the trade imbalance in China’s favor. 

    Also, Chinese economists claimed that even if China’s central bank agrees to hike the value of yuan to the US dollar by 10 percent, it won’t alleviate the trade deficit impasse of the United States. Chinese products’ competitiveness on world market lies in the country’s incessant supply of cheap labor force. 

    Analysts said that China had been sending mixed messages of late concerning its currency revaluation. 

    On Tuesday, Vice Premier Zeng Peiyan told a business forum in Beijing that China would push forward steadily with reform of the yuan. But a day earlier, Premier Wen Jiabao insisted Beijing would not bow to foreign pressure for a rise in the currency. Wen said politicizing the economic issue wasn’t the way to solve the problem. 

    On Monday, Chinese President Hu Jintao said China aimed to lift the size of its economy to $4 trillion by 2020 -- effectively quadrupling its gross domestic product on the basis of 2000. Hu, delivering the keynote address at the Fortune Global Forum in Beijing, said the 2020 target was a "formidable challenge" that would require an uphill battle. 

    A 2020 gross domestic product of $4 trillion would put China in sight of Japan, which is now the world's second-largest economy ($4.1 trillion) behind the United States ($10 trillion). 

    Hu told the international business audience at the forum China would continue to work hard to open up to overseas investors. "China will unswervingly pursue a basic policy of opening up to the rest of the world and will further pursue our economic and technical cooperation with the rest of the world," Hu said. 

    (Source: China Daily/Agencies) 
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