HMmESSRTFRE .L.\;Eztﬂﬂizllﬂﬁ BRFEERFESIREXTL

Pl

CFI¥ & kA2

w=wwa=a PUBLISHING HOUSE OF ELECTRONICS INDUSTRY
http://www.phei.com.cn




MRES SR FEELARMKEM - BFEEREE5TRES L

1 HilfE T LI E
(35 2 i)

2 & L B i

T F I 4 & AR A
Publishing House of Electronics Industry
Jb5t « BEUING



m &

APIEIAIS 18 AMBTT, WM B FEGERARNEFERSNANER, BTHEET
BSRS RS, BELm. MERE. BITRTF. WERT. M ERRABRTIT
o, B TEAEAEETEE. REEREA. RAERE. 46 BIEF. LEBEMIPTV
S EANERAES. BE. HEENA. TREBSNARECEIRR. FOORESERR
B SR SR F IR AR BRI, R EE I A RS E E L.

$%ﬂ¢%%?%Elﬁﬂﬁﬁlﬁ?ﬂ$ﬂ$@ﬁiﬁ%u#ﬁ%?ﬁﬂ%%%ﬁH@
ﬂ%iﬁﬂﬁfﬁﬁ%gm\ﬁ%?ﬁﬁﬁlﬁ%ﬂﬁﬁﬂ%ﬁmﬁ%,&E%M%Wﬁﬁﬂ
B¥5EH,

REVFA], AUUER FREFIBS R B B REHAE.
FRALITH , RALTT.

B H ZE AR B (CIP) i

BT SEEEWIE / FE, THER 2 R—du: BT Tk HARME, 20093
Fmu A SETEBEARNEM « RTRAMF S TR
ISBN 978-7-121-08167-5

L e [LO% @ LOMT R — 5 — F 2R — S OB & HAR — 38— AB SR~ #H
IV.H31

oh R AR A B B0 CIP $EA%F (2009) 3 009384 5

HEGE: B B BA%E: Kk A

i T;J JmE s LR

HEREAT: BT TR

' TR AR 17358 4% 100036
k. 787X1092 116 EI%: 2075 F¥: 600 TF
Ep W 2009 £E 3 A 1 IKEDAI

Ep ¥. 4000 it EMr: 29.80 7T

RS T T BB H S S, FRRIBERR. & BEER, FEALRITHERR, &
RERMEIE:  (010) 88254888,

FRERVFE R E zlts@phci.com.cn,. BRI 2R IE R BB+ E dbqq@phei.com.cn.

RS hek: (010) 88258888.






][l

Rl

VSRR RFIEN —ANERARE S, BESWREZEITH—TEEZLIWEER,
£ M BETR 2 ST 2E B AR5 LR ) P A B R B R BB S SORRAT T R IF SR
FERF AR CERBRAS R, PERFEERYE IR EFILEIEERM, TERAAR
SRME W IEL GRS . T HERBAMERFF 2L LW TR LR T BIREESIERE
NEEWEFTGRAES, CREZRNFTEGICEHFMHR, ZHT . Hit, SEK
7 “ EREERL. RFLE. ¥ ATLAIRE. EANDEXNE” MANRBEEENREST,
TREIMIERE T WIREETWHE, FREZEZERED 5EREN.

AP EWEM. RANA. RELR” MREEL, WCEEE B RRE B
BHITARE, HEEFRNAS . KEREBIME, CARAZEREIINGE, F5 L ALIuEm
Wo RN, K18 MEIT. B ABERBTEEM. B, ZHIABEER
BT Sl TR, WEMESHHRS, MEHNA. B7E R LESRY KEFE
SHE, FRAE. DERSK. BEFET. HERT. MEKEERBEERRHE, BF TR
AFEHFERE. WHLEREN. BAERG. 4G BaplfE. PEEGN PTV S, EXEST
7 SEE TR ERT A, FEEERET 5BFELETWRERICHEIL, RHRA%Y
ERPATART T REFEA. & RuhiR (BFAIR. BAER) . MERRRESE TR
W B (GRS 1~3 5RICAEX, 84 S0EEMVD KRR, BRiF gk
THEREFILES, HRWNAAIRRGE. BESCEARR. BmEFATHEARAN. TlEC
BEAHTH ORI AR E I WA, NEEEWIE RN E IABRMER . BN A LTS, 1E
o THL ) REF RN A #5550 B e S M R M HT 2, CHREBH A, TEHERE
AR BHERCHRERNSERIGE OIS SLAGE, BAYNH, DAz %E
% 2T FHE R

“mRIRL. RULTN” RLEATE RRRBESENEAR B, ZRIETEEIESER
TREAMEE, EHEARZH EHATRELW™KX S, REABESEIMENRT X #E
T, ¥RFAR T AIRE.

EARMBMBFERPAZRK, FPHE L BB FE RN 36~54 BRI HE.
R E ERHE AR, TRE\ERRAENEUE SRR AR, B, %36 Fr#H
FHREH, BTRBIETWAE: F—H5 6 #rt, BT84 18 2, B=84) 4 %06,
SRUURRSy 8 B M TRELTWATLE: FE—480 6 ER, B85 4 20, F=5 18 25,
EVIARST 8 R,

FEAMENRTHE R TR SERGE TREWINESER B, @AM SN 2 IMF 5e AR
BB RER (B) B4, ZBHERATHRESLNE (¥) HEERAT - HER
fitis Xt SHE TEYEERNENERE, THERIBEMNEESER,

FHHZFEEETVRENEWIERBENBITRERE A BE—REFY K ESE
BRANRILE N KEGIRBERRE, ERIESZIMEN—BUFF, THRMEEEE



RE R AL ARERS BB R, BRSO M EN SR INE LIRS, X2
PRR, AOERSZBHBUTIIS FT RAEE, HRE TS EROZT AR . BN
FABEERREELE, KRAREFEE THRER LS 200 FEa8Es 55
5 MR TR AR RERE AT W AE, B3 T HSH IS ARBONE, K%
B, BITHRT, IPTVA 46 BHERES, DR EEIMNE. ZHE—. “B5 RS 18
RITHFERES, B=MARE 16 17 BB EBERES, THXNBESH R A TIES B
RBGBTESRS (531 4) AT T AT, HEELBRERTE.

ABEREGIR B BRI E B TRERBON K )25, WF T+ e+
Rildt, sl EERETHXEMN, ERFRTOMRE.

BRTAEEAKT, BHARZZ RS, HOE T KITERIFIEE.

g H
2009 %2 H



F AR W = AR

R MY S R RIS A S A AR . AT R EAUR A A
n, BEl HERELE R MEERAERAT O, Bl B BEiAE
anBIAT R, BWER (PENRICREZEBGERY, HAT N A AR N A R
HITEMITBGUE, MR, RBEKEERMF T,

A THEPTEBT, RPRFIARGERE, BRADBKIEELITHR
BRI SRR N o SRS & N ARSI BB RRAT B, A ALK
FHEERA TN T, IFPRIEZSR AR RGO 5

AR AIE: (010D 88254396; (010) 88258888
f£  HE: (010) 88254397
E-mail: dbqq@phei.com.cn
WGl bW AR 173 (5488
H b R A S G T A &
B Zw: 100036



Part | Fundamentals e 1
Ui T e e 2
Text Preface to Modern Engineering Mathematics -+ oroveue. R R SERTI IR RIS 2
Grammar ﬂ&ﬁ%ﬂg%&ﬁﬁ ........................................... 6

Reading Material Fourier Analysis and SYNthesis - - orvo i oeeeoeeeesereoer 10

Uit 2 oo 15

Text Simulation of Random Variables

Grammar B MPFETFE I IIHII - evv oo ereeseameeee e e
Reading Material The Central Limit Theorem

Text  Circuit Analysis Using the Ideal Operational Amplifier
Grammar FELIFIR oot
Reading Material Digital System Design Hierarchy

Text Signals, Linear Systems, and Convolution

Grammar F BB HEE oo

Text Radio Frequency and Microwave Applications
Grammar = As BT oo e
Reading Material Basic RF Building Blocks

Text  Introduction to Digital Signal Processing -
Grammar  ZHHEFETBIETEIR - ovove e

Text Introduction to Dlglt_al Image Processing .........................................................................................

Grammar BEBIE R T ITRTE oo
Reading material Introduction to Medical Imaging

Text Spoken Language System Architecture
Gramma_r ﬁ % ﬁ{J ﬁ 7_1“\‘ ...........................................................................................................................




Text Radio Frequency and Human body

Grammar  REE DA oo erseesioessiemss e
Reading material RF Application Trends and Technology Choices oo 128
UM 100 eeeeme oottt 135
Text A Hybrid ASIC and FPGA ATCRIECIUIE -+ tveressrvsrrmssomsror s b 135
Grammar 2B I DA - et 140
Reading material Microelectronic Assembly for Implantable Medical Devices: -« 144
Part 111 TeleCOmMMUINICALIONS -« wrvovrmmerrmmremermesimscriise st P OO U OT PRSP PR PP 149
1T SR 1 [P LR TR 150
Text Introduction to digital Communication
GRAMIAT  RETE MAT] -rrre st e
Reading Material DSL — Digital SUbSCHbEr Lime -+ trrrseussessreis oo 161
11 T R 1725 o e B TSR LR TSI TR S e PPN 167
Text Principles Of WATEIESS SYSEIL -+ - - rrrrrrr st 167
GIAMIMAT  FEIIEE A --vveveevsoroermmrmmmms oo 174
Reading Material 4G MODIIE ----:--seorrer et 178
U T T3 e e 183
Text Optical Fiber Communication — Introduction
Grammar ) F MR, Bl DRRMEEE o
Reading Material WiMAX — Broadband Wir€less ACCESS «+wrrrwrrrrrrsirsnitss e 194
Uit B e e P O 199
Text The Internet and TCP/IP - v coeeeeeermerrmms s e et b 199
Grammar FHEZEIE R WABTERNIR s 206
Reading Material Multi-Protocol Label SWitching (MPLS)- -+« -rsreireerrmeorsiriisiiiis i 210
]S T S - TR OO OO sSSPV P OO PSR PP SRRSO OO PP S D 215
Text INEOAUCHON 10 TPTV v cteeerererseeemrsameiaiss i ases st s st stasssaes s 842010 eE e bbb 215
Grammar B BB R L AT e 222
Reading Material Integration of Satellite and Terrestrial Systems in Future Multimedia Communications - 226
Part |V Application_oriented GUIAANCE -+ vvereevereesermrtre et bbb 231
Unit 16 Navigation to Science and Technology Literature Retrieve - 232
Unit 17 How to Write Abstracts of Scientific Papers - i 246
Unit 18 Ma_klng Presentations in Enghsh .......................................................................................... 256
MIFEA BHFSEE TR FABEEIE o e 268
I B BB S AR oo 275
BESR G BTl v ome e o s 277
BTR D EBAF ST R B BT IR e R 320
BRI NTTR. - evvervreems oot bR AT 324



¥
i
i

e —

I -
o

s R g,

[ TR ——

2 R
O e
R

P —

i

T S,

i, : )




Unit 1
Text
Preface to Modern Engineering Mathematics

1.1 Modern Developments and the Teaching of Maths to Engineers

Developments in computer technology and related software have provided the engineer with
tools of increasing power and sophistication which have significant implications for the use and role
of mathematics in engineering practice'. In particular, it has led to greater use of mathematical
modelling and simulation as the basis for the analysis and design of engineering systems, thus

providing a more flexible and economic approach to the traditional methods which relied heavily on
» costly experimentation and the building of scaled models. Clearly such developments, particularly
those in computer algebra or symbolic manipulation packages, also have important implications for
the teaching of mathematics on engineering degree courses. To the inexperienced it is tempting to
believe that the use of packaged software solves all the problems of analysis that an engineer
is likely to meet and thus eliminates the need for engineering students to study mathematics. On the
contrary, to the experienced engineer, the dangers of using packaged software as ‘black box’ solution
generators are well understood yet cannot be overstressed. If engineers are to take full advantage of
sophisticated computational tools then it is essential that they become effective at mathematical
modelling and discriminating, intelligent and wary users of packaged software and other aids to
computational modelling™. The need for mathematical skills is, therefore, greater than ever but it is
widely recognized that, as a consequence of these computer related developments, there is a need for
a shift in emphasis in the teaching of mathematics to students studying engineering. This shift is
away from the simple mastery of solution techhiques and towards development of a greater
understanding of mathematical ideas and processes together with efficiency in applying this
understanding to the formulation and analysis of mathematical models of physical phenomena and
engineering systems. However, it is recognized that the development of understanding and the
mastery of solution techniques are not mutually exclusive objectives. There is little doubt that a high
degree of fluency in the manipulation of mathematical expressions will always be required,
for without this there can be no real understanding[3]. The challenge to the teacher is that of
achieving the correct balance in ‘the mathematics curriculum.

1.2 Skills Development and Learning by Doing

The objective of the authoring team in writing this book is to achieve a balance between the
development of understanding and the mastery of solution techniques with the emphasis being on the
development of students’ ability to use mathematics with understanding to solve engineering
problems.
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Worked examples

Consequently, this book is not a collection of recipes and techniques designed to teach students
to solve routine exercises, nor is mathematical rigour introduced for its own sake™. It contains over
350 worked examples, many of which incorporate mathematical models and are designed both to
provide relevance and to reinforce the role of mathematics in various branches of engineering.

Applications

To provide further exposure to the use of mathematical practice, each chapter contains sections
on engineering applications. These sections form an ideal framework for individual, or group, case
study assignments leading to a written report and/or oral presentation; thereby helping to develop the
skills of mathematical modelling necessary to prepare for the more open-ended modelling exercises
at a later stage of the course.

Exercises

There are numerous exercise sections throughout the text and at the end of each chapter there is
a comprehensive set of review exercises. While many of the exercise problems are designed to
develop skills in mathematical techniques, others are designed to develop understanding and to
encourage learning by doing, and some are of an open-ended nature. This book contains over 1000
exercises and answers to all the questions are given. It is hoped that this provision, together with
the large number of worked examples and style of presentation, also makes the book suitable for
private or directed study.

Numerical methods

Recognizing the increasing use of numerical methods in engineering practice, which often
complement the use of analytical methods in analysis and design and are of ultimate relevance when
solving complex engineering problems, there is wide agreement that they should be integrated within
the mathematics curriculum. Consequently the treatment of numerical methods is integrated with the
analytical work throughout the book. Algorithms are written in pseudocode and are,
therefore, readily transferable to any specific programming language by the user.

1.3 Content

The range of material covered in the book is regarded as appropriate for a first level core studies
course in mathematics for undergraduate courses in all engineering disciplines. The choice of
material also reflects the proposals contained in the report A Core Curriculum in Mathematics for the
European Engineer published by The European Society for Engineering Education (SEFI) in 1992.
Whilst designed primarily for use by engineering students it is believed that the book is also
highly suitable for students of the physical sciences and applied mathematics. Material appropriate
for second level undergraduate core studies, or possibly elective studies for some engineering
disciplines, is contained in the companion text Advanced Modern Engineering Mathematics. As a
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result of the widening of access opportunities, particularly in the United Kingdom, there is
increasing heterogeneity in background knowledge in mathematics of students entering degree
courses in engineeringls]. )

Chapter 1 deals with numbers, algebra and functions and includes sections on topics, such as
trigonometric, exponential and logarithmic functions, a knowledge of which has traditionally been
assumed on entry to an engineering degree course. To most students such sections will provide a
review of material with which they already have some familiarity. The remainder of the chapter
develops the material further and includes sections on computer arithmetic and numerical evaluation
of functions.

Chapter 2 extends the number system to include complex numbers which have important
applications in engineering. Vector and matrix techniques provide the framework for much of the
developments in modern engineering and so the engineer needs to have a good understanding of the
foundations of vector and linear algebra. Consequently Chapters 3 and 4 are devoted to these topics
with the material being further developed in the companion text. With the increasing importance
of software engineering and use of expert systems, discrete mathematics is receiving prominence,
with importance in many branches of engineering. While it may not be necessary for all engineers to
have a deep understanding of discrete mathematics it is believed essential that they should all have a
familiarity and ease with the relevant notations and formalism; this therefore is the main objective of
Chapter 5. .

Chapter 6 provides a basic introduction to the ideas of sequences, series and limits, as essential
prerequisites for the study of the calculus, which remains a powerful mathematical tool for use in
solving engineering problems.

Chapters 7 and 8 are devoted to the calculus of functions of one variable and, recognizing
again the mixed background knowledge in mathematics of the students, the basic ideas and
techniques of differentiation and integration are reviewed in Chapter 7.

Chapter 9 extends the calculus to the case of functions of more than one variable.

Chapters 10 and 11 relate to ordinary differential equations which are representative
mathematical models of practical problems in various branches of engineering. Fourier series
analysis is central to many applications in engineering, such as the analysis and design of oscillatory
and nonlinear systems.

Chapter 12 provides a brief introduction to this topic appropriate for first level study, with a
more detailed treatment being given in the companion text. Engineering is a discipline founded upon
experiment, and engineers need to know how to process their experimental data and how to assess
the results of others’ experiments. The aim of statistics is to extract useful information from the data.
The book concludes with Chapter 13 which illustrates how data may be plotted to good effect, and
then ‘goes on to cover the essential probability theory necessary to take account of uncertainty
in engineering.

1.4 Acknowledgements

It is a pleasure to acknowledge individuals who have contributed to the development of the
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book, in particular Nigel Steele of Coventry University, who is a member of the authoring team of
the companion text, John Berry of the Polytechnic of the South West, for his contribution at the
outset, and to the many reviewers for giving up their valuable time to contribute comments
and suggestions during the preparation of the manuscript. The authoring team have been fortunate in
having a superb production team at Addison-Wesley that has given every form of assistance
throughout the preparation period. The team wish to thank all those concerned and in particular the
development director, Sarah Mallen, for her continued enthusiasm and support and to Susan Keany

for her diligence and patience as production editor.
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Algebra [‘eeld3ibra] n. ¥

algorithm ['selgeridam] n. Hik

arithmetic [e'riBmatik] n. i~y N

calculus [keelkjulas) n. RS

curriculum [ka'rikjulom] n. B

differentiation [diferen[i'eif an] n. G
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evaluation [iveelju'eif an] n. WE: ERTE
exponential [.ekspau'nen|al] adj. B/EW, B
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Notes

[1] Developments in computer technology and related software have provided the engineer with
tools of increasing power and sophistication which have significant implications for the use and role
of mathematics in engineering practice. AfJ9 which 7|5 K EIENAJEHEATA], have
implication for... R/~ “BE7R".

RN AR ZHA R R A TREARAN R TR KBl E TR, 5
N T TREERIFREEEEEN.,
[2] If engineers are to take full advantage of sophisticated computational tools then it is essential that
they become effective at mathematical modelling and discriminating, intelligent and wary users of
packaged software and other aids to computational modelling.  Hi that 5| R FEEMNA] (it B
A FTE ) become HUEIE, FEEHANFFFU S effective at... Hl...users of..., H:H discriminating,
intelligent % wary ¥J{&1ff users.

FHRASFHAXESTROITE TR, TRERANQALAABEERE, BRAEMHREGE
FHAGH SR TR, eeRFEEN.
[3] There is little doubt that a high degree of fluency in the manipulation of mathematical
expressions will always be required, for without this there can be no real understanding. A~A]9 for
#7~JE B, manipulation JR XA “#H. BHI”, XBEREAN “1I2H7.

BTN, FEDMAGEREFEAN, FURATEEEER N ERERE.,
(4] Consequently, this book is not a collection of recipes and techniques designed to teach students to
solve routine exercises, nor is mathematical rigour introduced for its own sake. AH]9 not
(neither)...nor..., "R “EEAeee-- HAR--e e ”, for one’s own sake £ “ A T ¢ B AWFL” #&.

K, AFBBEAREREAEMETTESHEIIITE, BRUBEA S BT BRI ™# T 5
5.
[5] As a result of the widening of access opportunities, particularly in the United Kingdom, there is
increasing heterogeneity in background knowledge in mathematics of students entering degree

_courses in engineering. A<AJ7 access JRE “WEE, Vi, A7, heterogeneity R “ M,

AP NFEIRG”, BER RN, FEARSERKNEM ERIE.

HTANEIEE D, SR TRERPREFENRAREMANSEART, TUXE .

Grammar

BHESEEAE A — MR R WAMT I F A ARG B8 TR, RAHM. HURE
MERERFRF R BESCEIRKRT A2 BER%G. SGME, SEMER. RERSEE.
HERRY. BEEWSU. BENE, BEESEEEMRE. BESHERET A EHH B 5 1%
&, R HT AR

1. #iC
© KEAFRHEARTCH LRI, #140, calculus (FEF 9342 ), bandwidth (G %), flip-flop
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(fhfe 2% FRL AW, 1 series, work i WiniL, 76K ERSUR S X & BT AR,
B, series FIYE “RBU” CBZD MR, HEME “BEL” (M%) .

@ KEMAASAIER, B, SMEHZE ST MR LA (B SURS A BA 7 )
o LA tele-F4 B HLEE 30 B4

® BEERILENE A, H WKW PCM (pulse-coded modulation, Bkrh#4mfSiE%]) , CDMA
(code division multiple access, #34}%#k) , DSP (digital signal processing, 7 {52 4b3) 2,

@ FPEAEHE, I, sound —IRMEAZIRINT, R “HET. BHT, MBSNAN, BEY
“UriiR”, MUBERER, UL CAEK, A7 BAZR.

2. Wk
O FHBIENE, FoREERE MMM,

[#1 1] Vector and matrix techniques provide the framework for much of the developments in modern
engineering. '

RENEMETTE NI TS MR R THERR.

@ TTRAEREHES, BRTERKZERHEY.
[ 2] Chapters 7 and 8 are devoted to the calculus of functions of one variable and, recognizing
again the mixed background knowledge in mathematics of the students, the basic ideas and
techniques of differentiation and integration are reviewed in Chapter 7.

BT ERE 8 EITIR MR BRIy, BB AR RS R, 7 SE M
CARST AV %N sl b ‘

©® HBMEHLHALRZ AN, BARNEEOFSHEE 7Y, QWEEEER
PEER SR 417
(% 3] Television is the transmission and reception of images of moving objects by radio waves.

R I T4k I R S RO B A e el 2

O E SR, TR,
(%1 4] The calculus, aided by analytic geometry, proved fo be astonishingly powerful and capable of

attacking hosts of problems that had been baffling and quite unassailable in earlier days.
BRI LURAT LA R — A e S B TR, AR JOr £ FHL B A BT BT IA ) B4
BRI A

3. Ak
O BEFA “TESEE+RYINE+RE GRENEIE)” W,

[l 5] Chapter 6 provides a basic introduction to the ideas of sequences, series and limits.

6 BNAITY . BB R AN,
@ #H it B FERBREE.
[B 6] It has been proved that induced voltage causes a current to flow in opposition to the force

producing it.
CEUEH, BN A P LI 7 ) 5 7 2 B R RS ) 7 A U

[#1 7] The invention of radio has made if possible for mankind to communicate with each other over
a long distance.
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T4 8 B AR A\ 264 AT R HEAT I BE AR .
® REMEHERENAT AR ZEA.
[4#] 8] While designed primarily for use by engineering students, it is believed that the book is also

highly suitable for students of the physical sciences and applied mathematics.
RERBEERTRISENH, RIMEE, CHIEEES TBEESNARENEE.
@ E|BMEMLRYE (BIEEIEERMNRIE M.

[] 9] It is hoped that this provision, together with the large number of worked examples and style of

presentation, also makes the book suitable for private or directed study. GEEBEDE)

FHixEegi s, DRI PIREHAREH REBHSERE B ESBET BFRREH

2,
® BEMERMEES.

[4 10] Let the forward-pass transfer function be given by the linear difference equation.

WA AR R =S TS .

©® HHIFIRS (BRMIEFIEE. BABMNE) BE.
[/ 11] Radar has certain inherent advantages over detection systems employing light waves: M it
has greater range, (2) it is usable in any weather and in day or night, and (3) the electronic circuitry
and components for transmitting, receiving, amplifying, detecting and measuring are highly
developed. ' '

SRl RgeMt, BEAEAMTFRA: (1) REE: (2) ATaREER: (3> i
BB MR TR A SR TEE, TATESRHRS. Sk, Bk, RUmNE.

@ BREAL. B REEREYZ MEGER0RER, FNTEREREERR
SeRIATEHE T BYgE . KAFRIAMRHEARTEE. HHREAZEEEER.
[ 12] Recognizing the increasing use of numerical methods in engineering practice, which often
complement the use of analytical methods in analysis and design and are of ultimate relevance when
solving complex engineering problems, there is wide agreement that they should be integrated within
the mathematics curriculum. Af)E—ANENE&H], EAK thereis..., H that B SRBEM
fJ%} agreement BEAT M TR IMAEAREE recognizing. .. M B ELRIE M A)RRE, which
5| 5 i £ PR 52 1 72 8 M A)4E M numerical methods, BT AN NIFFIMES, ZATERET
—/ i when 5| 5 B B4 RN AR IE A

S 5 AR A SV T R IR MR R, BRI SR AR R A ) TR )
B, BUEEAEAERE A L. BT INRBISE A EE TREERTNNA Bk, A%
WA T L A BB RE TR

Exercises

1. Choose the best answer for each of the following questions.

(1) Mathematical modelling and simulation forms the basis for the analysis and design of
engineering systems as a result of

a. developments in computer technology and related software



