第四次课（3学时）

从这一周开始，希望大家将着重关注“英译中”问题。在教材中这方面有不少的介绍，请大家自己看。“英译中”的关键一是理解，二是表达。作为理解除了英语水平（阅读能力、词汇量）之外，背景知识也十分重要；所以在平时一定注意知识的积累。作为表达，很大程度上取决于中文水平。如果真正理解了，可以不受原文的约束。所以翻译（表达）的技巧很多，例如可以将原来一句话分为两句话，甚至多句话。也可以将原来两句话或者多句话合并为一句话。可以对词性进行转换；可以将原来肯定的表达，用否定的方式表达；或者是相反；可以将原来被动的表达，用主动的方式表达；等等，等等。
PART 2 Control Theory 
Unit 1

A：The World of Control

背景知识：自动控制理论是分析和设计自动控制系统的学科。自动控制理论可以大致分为“经典控制理论”和“现代控制理论”。自动控制系统可以分为：开环系统和闭环系统（反馈系统）、连续系统和离散系统、线性系统和非线性系统、时不变（定常）系统和时变系统、集中参数系统和分布参数系统、确定系统和随机系统、单变量系统和多变量系统。

先试着每段都只阅读第一句话。看看能够获得什么信息。时间控制在2分钟之内。

New Words:

tedious a. 令人厌烦的、冗长乏味的  
proponent  n. 支持者、辩护者

detractor  n. 反对者、贬低者
In effect 在结果方面、实际上、实质上

discrete  a. 离散的

subsequent  a. 后续的

differential equation  微分方程

difference equation  差分方程

ordinary differential equation  常微分方程
partial differential equation  偏微分方程
解释：

In a modern aircraft, for example, the power boost controls amplify the force applied by the pilot to move the control surface against large aerodynamic forces.
例如在现代飞行器中，动力助推控制系统将飞行员的力放大以推动受到很大的气流作用的机翼表面。

Lumped parameter systems are those for which physical characteristics are assumed  to be concentrated in one or more ‘lumps’ and thus independent of any spatial distribution. 
集中参数系统是指这样一些系统，其物理特性都集中在一个或者多个集中体上，因此与空间分布无关。
In effect, bodies are assumed rigid and treated as point massed; sprigs are massless and electrical leads resistanceless, suitable corrections are made to the system mass or resistance; temperature are uniform; etc. 
在效果上，物体被假设为是刚体并且质量都集中在一点上，弹簧的质量可以忽略；导线的电阻为零；或者是可以得到合适的关系式使得系统的质量、电阻和温度的分布是均匀的。

10分钟的提问与答疑时间

翻译示例：

In many cases, the design of control system is based on some theory rather than intuition or trail-and –error. Control theory is used for dealing with the dynamic response of a system to commands, regulations, or disturbances. The application of control theory has essentially two phases: dynamic analysis and control system design. The analysis phase is concerned with determination of the response of a plant (the controlled object) to commands, disturbances, and changes in the plant parameters. If the dynamic response is satisfactory, there need to be no second phase. If the response is unsatisfactory and modification of the plant is unacceptable, a design phase is necessary to select the control elements (the controller) needed to improve the dynamic performance to acceptable levels.

在许多情形，控制系统的设计是基于一些理论，而不是直觉或者试凑法。控制理论用于处理系统对命令、调节或者干扰的动态响应。控制理论的应用有两个基本的阶段：动态分析和控制系统设计。分析阶段主要考虑装置（被控对象）对命令、干扰和对象参数改变的响应。如果动态响应是满意的，则不需要第二阶段了。如果响应不满意且不能改变对象，则需要第二阶段：选择控制元件（控制器）以将性能指标改进至可接受的水平。

Control theory itself has two categories: Classical and ,modern. Classical control theory, which had its start during World War II, can be characterized by the transfer function concept with analysis and design principally in the Laplace and frequency domains. Modern control theory has arisen with the advent of high-speed digital computers and characterized by the state variable concept with emphasis on matrix algebra and with analysis and design principally in the time domain. As might be expected, each approach has its advantages and disadvantages as well as its proponents and detractors.
控制理论分为经典控制理论和现代控制理论两类。经典控制理论创建于第二次世界大战，其特点是使用传递函数的概念，主要在拉氏域和频率域进行分析和设计。现代控制理论是随着高速数字计算机的出现而产生的，主要特点是使用状态变量的概念并强调矩阵代数和主要在时间域进行分析和设计。不难想象，每一种方法都有优点和缺点并都有支持者和反对者。
Continuous and discrete system. The system that all its variables are continuous functions of time is called continuous-variable or analog system; the describing equations are differential equations. A discrete-variable or digital system has one or more variables known only at particular instants of time, as in Fig. 2-2A-2b; the equations are difference equations. If the time intervals are controlled, the system is termed a sampled-data system. Discrete variables occur naturally, as from a scanning radar that obtains position data once per scan or a data channel that transmits many pieces of information in turn. A discrete variable will obviously approach a continuous variable as the sampling interval is decreased. Discontinuous variables, such as shown in Fig. 2-1A-2c occur in “on-off” or “bang-bang” control system and are treated separately in a subsequent paper.
连续系统与离散系统。如果系统的变量都是时间的连续函数，就称为连续变量系统或者模拟系统，其描述方程为微分方程。离散系统或者数字系统，有一到两个变量只在特殊的时刻是确定的，如图2-2A-2b所示，其描述方程为差分方程。如果时间间隔是可控的，称之为采样系统。从扫描雷达每次扫描中获得位置数据或者从轮流传输数据的通道获取信息，很自然地就得到可离散变量。很明显，当采样间隔减小时，离散变量会逼近连续变量。如图2-1A-2c所示的不连续变量，主要是在“通-断”控制或者“砰-砰”控制出现，将后续章节单独处理。
Lumped parameter systems are those for which physical characteristics are assumed  to be concentrated in one or more ‘lumps’ and thus independent of any spatial distribution. In effect, bodies are assumed rigid and treated as point massed; sprigs are massless and electrical leads resistanceless, suitable corrections are made to the system mass or resistance; temperature are uniform; etc. In distributed parameter systems, the continuous spatial distribution of a physical characteristic is taken into account. Bodies are elastic, springs have a distributed mass, electrical leads have a distributed resistance, and temperatures vary across a body. Lumped parameter systems are described by ordinary differential equations; while distributed parameter systems are described by partial differential equations.

集中参数系统是指这样一些系统，其物理特性都集中在一个或者多个集中体上，因此与空间分布无关。 在效果上，物体被假设为是刚体并且质量都集中在一点上，弹簧的质量可以忽略；导线的电阻为零；或者是可以得到合适的关系式使得系统的质量、电阻和温度的分布是均匀的。在分布参数系统中，要考虑物理特性的连续空间分布。物体是弹性的，弹簧有分布质量，导线有分布电阻，物体中的温度各点不一。集中参数系统用常微分方程描述，而分布参数系统用偏微分方程描述。

B：The Transfer Function and the Laplace Transformation

背景知识：拉氏变换和传递函数是分析线性定常连续系统的有效工具。传递函数的定义为系统在零初始条件下，其输出信号的拉氏变换与输入信号拉氏变换的比值。传递函数包含了系统结构的全部动态信息。拉氏变换是一个线性变换，文章使用了比较大的篇幅来叙述拉氏变换的基本性质。

New Words:

transfer function  传递函数  

Laplace transformation 拉普拉斯变换     

order  n. 阶次   

stationary  n. 稳定 

initial condition 初始条件

polynomial  n. 多项式  

complex Laplace variable 复拉普拉斯变量

denominator  n. 分母  

numerator  n. 分子 

characteristic function  特征函数

operational mathematics  工程数学  

ordinary differential equation 常微分方程

homogeneous solution 通解  

particular solution 特解  

superposition  n. 迭加

initial value 初值  

final value 终值   

shifting theorem 平移定理

piecewise  a. 分段的  
阅读时间：10分钟

解释：

For physical systems N(s) will be of lower order than D(s) since nature integrates rather than differentiates. 

对于实际的系统，由于其积分特性要强于微分特性，所以N(s)的阶次要低于D(s)的阶次。

This combination or reduction process is termed block diagram algebra. 

这一合并和化简过程称为方框图代数。

The Laplace transform is an evolution from the unilateral Fourier integral……
拉氏变换是单边富立叶变换的特例

Since the definite integral of Eq. 2-1B-4 is improper, not all functions are Laplace transformable…… 

由于方程2-1B-4是奇异的，所以并非所有的函数的拉氏变换都存在。

-late- 词根  ，边 ，侧面，
Bilateral  双边

10分钟的提问与答疑时间

翻译示例：

If the input-output relationship of the linear system of Fig.2-1B-1 is known, the characteristics of the system itself are also known. The input-output relationship in the Laplace domain is called the transfer function(TF or G gain). By definition, the transfer function of component or system is the ratio transferred output to the transformed input:
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The definition of the transfer function requires the system to be linear and stationary, with continuous variables and zero initial conditions. The transfer function is most useful when the system is also lumped parameters and when transport lags are absent or neglected. Under these conditions the transfer function itself can be expressed as a ratio of two polynomials with the complex Laplace variable s or 
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For physical systems N(s) will be of lower order than D(s) since nature integrates rather than differentiates. It will be shown later that a frequency transfer function (FTF) for use in the frequency domain can be obtained by replacing the Laplace variable s in the transfer function by jω.
.
如果图2-1B-1所示的线性系统的输出关系已知，则系统的特性就可以得知。输入-输出在拉氏域的关系称为传递函数。由定义，部件或者系统的传递函数是输出的拉氏变换比上输入的拉氏变换。传递函数的定义要求系统是线性的、稳定的、变量是连续的以及初始条件为零。当系统是集中参数的，没有传输时延或可忽略就显得特别有用。在以上条件下，传递函数可以表示为两个复拉氏变量多项式之比:
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对于实际的系统，由于其积分特性要强于微分特性，所以N(s)的阶次要低于D(s)的阶次。稍后将表明，在频率域使用的频率传递函数（FTF）可以通过将传递函数里的拉氏变量s换成jω而得到。
In Eq.(2-1B-2) the denominator D(s) of the transfer function is called the characteristic function since it contains all the physical characteristics of the system. The characteristic equation is formed by setting D(s) equal zero. The roots of the characteristic equation determine the stability of the system and the general nature of the transient response to any input. The numerator polynomial N(s) is a function of how the input enters the system.  Consequently, N(s) does not affect absolute stability or the number or nature of the transient modes. It does, however, along with the specific input, determine the magnitude and sign of each transient mode and thus establishes the shape of the transient response as well as the steady-state value of the output. 
在方程(2-1B-2)中，分母D(s)称为特征函数是因为其包含了系统的所有物理特性。将D(s)等于零可以得到特征方程。特征方程的根决定了系统的稳定性以及对各种输入的响应特性。分子多项式N(s)是表征输入是如何进入系统的函数。因此，N(s)不会影响绝对稳定性以及瞬态特性的模式和模式个数。然而对于某些特殊的输入，N(s)会影响瞬态响应的幅值和符号，因此，正如会影响输出的稳态值一样会影响瞬态响应的形状。
The Laplace transformation comes from the area of operational mathematics and is extremely useful analysis and design of linear systems. Ordinary differential equation with constant coefficients transform into algebraic equations that can be used to implement the transfer function concept. Furthermore, the Laplace domain is a nice place in witch to work, and transfer functions may be easily manipulated, modified, and analyzed. The designer quickly becomes adept in relating changes in the Laplace domain to behavior in the time domain without actually having to solve the system equations. When time domain solutions are required, the Laplace transform method is straightforward. The solution is complete, including both the homogeneous(transient) and particular(steady-state) solution, and initial conditions are automatically included. Finally, it is easy to move form the Laplace domain into frequency domain.

拉氏变换来自工程数学，对分析和设计线性系统非常有用。常系数的常微分方程变换为代数方程可以用于实现传递函数的概念。而且拉氏域很好运算，传递函数可以很容易运算、修改和分析。设计人员可以很快就熟练地将拉氏域的变化与时域的行为相联系，而不须求解系统方程。当需要时域解时，拉氏变换方法也是很直接的。其解是一个完整的解，包括齐次解（动态解）和特解（稳态解），且初始条件已经自动地包括了。最后，从拉氏域转换到频率域也很容易。

Unit 2

A：Stability and the Time Response

背景知识：稳定性分析和（动态）时域分析是自动控制理论的两个重要部分。如果令系统的传递函数的分母为零，则得到系统的特征方程，特征方程是描述系统特性的重要工具。系统稳定的充分和必要条件是其特征方程的根全部在复平面的左半平面。判别系统的稳定的重要判据是Routh判据。一阶系统（惯性环节）和典型二阶系统的阶跃响应是自动控制理论的重要内容。

New Words:

discrete a. 离散的   

intuitively adv. 直观地   

excitation  n. 激励

equilibrium  n. 平衡点  

criterion  n. criteria  pl. 指标、尺度、准则

exponential a. 指数的  

oscillation n. 振荡  

qualitatively  a. 定性地

factored form 因式分解的形式  

real a. 实（数）的 

Routh criterion 劳斯判据

coefficient  n. 系数

sign  n.  符号

unit step input  单位阶跃响应  

force solution 强迫解

transient solution 瞬态解   

time constant  时间常数

real axis  实轴   

permissible overshoot  允许超调

machine tool  机床  

gouge  vt. 在某物上胡乱地或者破坏性地凿
阅读时间：15分钟（阅读范围至p61第6行）

解释：

The output will pass through a transient phase and set down to a steady state response that will be of the same form as, or bounded by, the input. 

输出经过瞬态阶段后将回到与输入有相同形式的稳态或者是在输入的附近。

10分钟的提问与答疑时间

翻译示例：

The stability of a continuous or discrete-time system is determined by its response to input or disturbance. Intuitively, a stable system is one that remains at rest (or in equilibrium) unless excited by an external source and returns to rest if all excitations are removed. The output will pass through a transient phase and settle down to a steady-state response that will be of the same form as, or bounded by, the input. If we apply the same input to an unstable system, the output will never settle down to a steady-state phase; it will increase in an unbounded manner, usually exponentially or with oscillation of increasing amplitude.

    连续或离散系统的稳定性由其对输入或者干扰的响应决定。直观地说，如果一个系统是稳定的，则其停留在稳态（或者平衡点），除非是受到外部激励，且当外部激励去除后，输出又回到稳态点。输出经过瞬态阶段后将回到与输入有相同形式的稳态或者是在输入的附近。如果我们将同样的输入作用于不稳定的系统，其输出将不会回到稳态，而是以无界的方式增长，通常其幅值是指数增长或者振荡增长。
Stability can be precisely defined in terms of the impulse response 
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 of a continuous system, Kronrcker delta response
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 of a discrete-time system, as follows: A continuous (discrete-time) system is stable if its impulse response 
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) approaches zero as time approaches infinity.

系统的稳定性可以用连续系统的脉冲响应
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或者离散系统的Kronrcker Δ 响应
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来定义：一个连续（离散）系统是稳定的，如果其脉冲响应
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（Kronrcker Δ 响应
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）当时间趋于无穷大时趋于零。

An acceptable system must at minimum satisfy the three basic criteria of stability, accuracy, and a satisfactory transient response. These three criteria are implied in the statement that an acceptable system must have a satisfactory time response to specified inputs and disturbances. So although we work in the Laplace and frequency domains for convenience, we must be able to relate these two domains, at least qualitatively, to the time domain.
一个可接受的系统必须至少满足：稳定性、精度和满意的瞬态响应这三个指标。在陈述：“一个可接受的系统对指定输入和扰动必须有满意的时域响应”已经包含了这三个指标的含义。因此尽管我们为了方便工作在拉氏域或者频率域，我们必须与时间域（至少是定性的）相联系。
With the transfer function in the form of Eq.(2-2A-1), the order of the system in defined as the order of the characteristic function D(s), the highest power of s appearing in D(s) establishes the order of the system.
在传递函数所在的方程(2-2A-1)中，系统的阶次定义为特征函数D(s)的阶次，因此D(s)的最高次幂决定了系统的阶次。

The first term is the forced solution, due to the input, and the second the transient solution, due to the system pole. Fig.2-2A-2 shows this transient as well as c(t). The transient is seen to be a decaying exponential, and the commonly used measured of the speed of decay is the time constant:
   The time constant is the time in seconds for the decaying exponential transient to be reduced to e-1=0.368 of its initial value.

   Since 
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 when t=T, it is seen that the time constant for a simple lag 
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 is T seconds. This is, in fact, the reason a simple lag transfer function is often written in this form. The coefficient of s then immediately indicates the speed of decay, and it takes 4T seconds for the transient to decay to 1.8% of its initial value.

第一项为强迫解，对应于输入；第二项为瞬态解，对应于系统的极点。 在图2-2A-2中，该瞬态解为c(t)。瞬态解看上去为指数衰减的，且通常用于衡量衰减速度的是时间常数：
即指数衰减的瞬态解衰减至其初始值的36.8%所需的时间（秒数）。
因为，当t=T,
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 ，对于一阶惯性环节，时间常数是T秒。这也是为什么一阶惯性环节要写成这个形式。S的系数立即给出了衰减的速度。而且，当时间为4T时， 瞬态解衰减至初始值的1.8%。

练习四：

1、 将下列名词翻译成英文：

时域响应、传递函数、方框图、反馈控制系统、零点、极点

time response, transfer function, block diagram, closed-loop control systems, zero, pole
2、朗读下列几个英文单词并翻译成中文。

Afghanistan, Argentina, Bangladesh, Burma, Cambodia, Lebanon, Iraq, Iran, Israel, Nigeria, Palestine, Saudi Arabia

阿富汗，阿根廷，孟加拉国，缅甸，柬埔寨，黎巴嫩，伊拉克，伊朗，以色列，尼日利来，巴勒斯坦，沙特阿拉伯

3、阅读文献
BEIJING, March 13 (Xinhuanet) -- China's home-grown security technology of wireless local area networks (WLAN) was dealt a blow last week when it failed to be voted the new international standard. 

    China's WAPI and the United States' 802.11i were proposed to the International Standard Organization (ISO) last October. The voting that ended on March 8 ruled in favour of the American standard. 

    But the Chinese government insisted that it will firmly support the technology called WAPI and failure in the international standard application will not affect its domestic use. 

    "China is sure to continue government support to WAPI," said an official with the Standard Administration of China (SAC) who participated in the application. 

    "The American standard has been used in a big market and the diplomatic relationship between the United States and other nations also influenced the voting choice of the national bodies," said the official. 

    Senior engineer of telecommunications Li Jinliang attributed the failure to obstruction from the monopoly groups in the IT industry. 

    The laptop market and the WLAN products are highly monopolized by some groups and other companies find it hard to make any breakthroughs in security technology, said Li, who is a member of the science and technology committee under the Ministry of Information Industry (MII). 

    It is widely acknowledged that the present WLAN products are weak in security. Over 90 percent of the Centrino clients use insecure WLAN products. Centrino is the brand name of laptops made with Intel's WLAN products. 

    "What China does is to make up for it with a security loophole but that hurts the benefits of business giants in the field and obstructs WAPI," said the expert. 

    802.11i, mainly developed by Intel, has been accused of a security weakness because it adopted the WEP technology that is unsafe itself. WAPI, developed by a private Chinese company named IWNCOMM has so far proved safe. 

    China's proposition of the WAPI standard reflects the country’s strategy in standard-making and information security, Li acknowledged. 

    As the core technologies used in telecommunications are all from foreign companies, the government has been worried about information security. The new strategy helps to secure infrastructure construction and defend the country against possible "information attacks", Li said. 

    Last year, China adopted innovation as its new policy of development, which gave WAPI a good opportunity to gain government support. Whether it is the international standard or not, WAPI will definitely be used in China as it will secure national security and economic growth, said Li. 

    According to ISO rules, new applications can be made again after the failure. The SAC official said that the Chinese national body is not ready for a new application but stressed that nothing would affect WAPI's domestic application. 

    Both the Chinese government and companies concerned are striving to obtain a fair international status for WAPI. WAPI Industry Alliance said the final result is not known, as there is still a period of reconsideration for the voting. 

    Li suggested that the Chinese national body should prepare for an appeal against an unfavorable voting outcome. 

    The government should promote industrialization of WAPI through the Industry Alliance launched last week to build a complete chain from chip to system equipment to operation, he said. 

    On Dec. 30 last year, China issued a circular, saying that government departments should give priority to products meeting national security standards when purchasing WLAN products, including computers, printers, telecoms equipment, copy machines and projectors. 

    "The enforcement of government procurement will help the WAPI standard become stronger," said Li. Enditem 

第三次译文

大多数的电力电子设备，例如开关型直流电源、不停电电源、交流和直流驱动器、交流-直流变流器都用作公用电网接口。通常，图1-6A-2所示的工频二极管整流桥用于将工频交流转换为直流电压。整流桥的输出平均电压Ud 是不可控的。一个大电容接在整流器的输出端以减少输出直流电压Ud的波动。直流电压Ud和直流电流Id都是单极性和单方向的。因此，功率流总是从公用电网交流侧流向直流侧。这些在直流侧加滤波电容的工频整流器将在其他章节详细讨论。
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