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Preface

This book contains the experience of authors who study Maple softwares. We would like to
introduce it to readers since we think they are very useful to solve many problems on/of engineer-
ing calculations. However, engineering staffs are familiar with the Maple software far less than the
MATLAB software, Therefore, most of the book will concern the Maple software and its applica-
tion, of course, the MATLAB is also used. In sum this book takes two softwares as a thread
through the book, and introduces their applications in different sections.

Maple 17 is a comprehensive computer system for advanced mathematics. It includes facili-
ties for interactive algebra, calculus, discrete mathematics, graphics, numerical computation and
many other areas of mathematics. It also provides a unique environment for rapid development of
mathematical programs using its vast library of built-in functions and operations.

This book will combine Maple programming with problems to be concerned, especially the
corresponding program shown in section 2. 4 and 2. 6 ,to make the readers to grasp it more easily.
The relationship between physical quantities can be shown with elegant and beautiful 3d images by
Maple drawing commands, which can turn three axises into images to help readers to observe.
This characteristic is desired and welcome by teachers and students from universities, research-
ers. Because it can greatly improve the paper publishing rates.

At present, integrated circuit design is the frontier of world science and technology develop-
ment. The integrated circuit components are connected with the Cu lead for given wire length and
chip design layout and 65nm/45nm chip design has become the mainstream for feature size de-
sign. The calculated and drawn voltage relationship diagram is used for design of different lead
length, width, height and current. This is an urgent problem to be solved in the current integrat-
ed circuit design. The integrated circuit lead is manufactured by the sputtering deposition, so as
the voids( bubbles) appear in the lead. This book calculates and draws the relationship between
the resistance and current density along the lead length and their relationship with the bubble ra-
dius.

The uniformity of the doping or resistivity distribution is an important factor that affects the
quality of integrated circuits, as well as an essential step for the process testing. Direct measuring
the relationship of current and voltage to obtain sheet resistance, is very convenient and recom-
mended . ( Combining with the statements of Maple program to solve relationship between physi-
cal quantities is to display elegant and beautiful 3d images. ) The authors put forward various
models, beneficial to creative readers to solve this problem, and there must be a very high retur-
ning award.
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According to requirements of the use of electrostatic micro pumps, such as inlet and outlet
pressure in the valve and the flow volume produced by once membrane bulge through the pump,
the shape and structure of valve chamber, and the influence of the excitation voltage, the movable
membrane area and thickness upon the pump pressure, flow rate and the stress and deformation in
the loaded valve membrane is analyzed. Theoretical calculation of electrostatic micro pump and
valve design is completed. A formula to compute the electrostatic pressure on the membrane is put
out. Combining with Maple program to solve relationship between physical quantities to display el-
egant and beautiful 3d images. ,

Under the premise that the shape of the equipment can not be changed, the stealth coating is
the material basis for the realization of the stealth technology. The weapon system uses stealth
technology to reduce the detection rate, improve the survival rate, increase the attack, and get
the most direct military efficiency. Therefore, development of stealth technology and its applica-
tion in planes, tanks, ships, and missiles, will become an important part of national defense high
technology. For ground weapon equipment, the aim is mainly to prevent airborne radar or infrared
equipment detection, radar guided weapons and laser guided bomb attack; while for combat air-
craft, the aim is mainly to prevent air warning aircraft radar, fire control radar and infrared equip-
ment detection, active and semi active radar, air to air missile and infrared missile attack. For
this, it is often required to radar, infrared and laser stealth technology. Stealth technology is often
composed of multilayer films. Surface is a transparent film with a low reflectivity, and the bottom
layer should be used for wave suction. This book makes a detailed theoretical analysis of stealth
technology. Combining with Maple program to solve relationship between physical quantities to
display elegant and beautiful 3d images.

The theorem of energy valley is a necessary condition to judge the stability of the force sys-
tem, because it is stable only in the energy valley state. It can be used to judge whether the for-
mula is reasonable, or/and whether it is the real stress. This is very important, please mechanics
to pay attention to, because many formulas are very complex and their physical meanings are not
clear. This book considers the application of two keys: 1 — energy valley theorem, and 2 — the
high energy solution satisfies the Airy equation which is suitable for the loaded ring and the tube.
Only by combining these two keys can we get the real practical stress. In this book, the authors
put forward the formula of the stress distribution in the loaded ring and the tube loaded by the tri-
ply-and four-symmetrical forces.

Nano material technology has been rapidly developed in the last 30 years. At present, there
are a lot of reports, single crystal nanotubes, lines, films, and rods, possessing very easy deform-
ation without larger external forces. To understand these properties, authors have used X ray to
measure the strain of poly crystalline and single crystals. The great difference between their rigidi-
ty is analyzed and the reason of softness of nano crystals is explained. The strain characteristic of

the single crystal is analyzed in details.



Preface 3

The nonlinear signal processing of sensors’ signal is a hot topic at present. In this book, we
propose a new algorithm for the nonlinear function inversion “ Ten-normalized fitting method ",
“The normalized polynomial fitting method” , “a new learning rate and de-learning rate artificial
neural network” have been applied in the research of pressure and gas sensor, and achieved very
good results.

This book will apply a gas sensor array as an electronic nose to mobile robot technology. The
detection , tracking and the final confirmation of the odor source location is accomplished using the
airborne electronic nose combined with the appropriate search strategy. The research results of ro-
bot active olfaction are expected to be used for toxic/harmful gas leakage detection, fire detec-
tion, disaster rescue and EOD collapsed buildings etc.

The Association for Science and Technology of Tianjin municipal organized the concerned ex-
perts to review this book, after authors seriously modified the contents according to expert ad-
vices. The Association will support the published fund. The authors deeply appreciate Tianjin As-

sociation for Science and Technology, in the same time also express their gratitude to the experts.

Authors,2016,9
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BRI —RPATA , R )5 AR EFERATH ., BRT @4 ( > ) REER, BUTHRE T
DA & flid v r B o

A LIPS ARSI R4 . T HZ Maple 58 AR AR BRI
iR, 7E B I CHIp AT A FIHAXA X,

A B C D
1 AT Bk BoarE
: 1 [ou ;
4 x Ie"xdx e'x—e*
5 2 je"xz dx e*x? —2e*x +26*
6 sin( x) je”sin(x)dx —%e’cos(x) +%—e"sin(x)
3) g FIHAT Maple g4

A LGE 3 A Maple 3275 A THR4( > +++) SR J5 T2 1 4248 , Fil Maple 475 BiAE Adn i
HIBER 5 BR s o

LA 9 Maple (4558 7] LIRS WEFT T30 . BRERF LIIREDH—1
hE, Fl RAn A S5t Maple HARXTZBIRT . B0 Br4 & 950 B B T Bre s 2 5 @ o,
Frr=tE AT — R RS L CHISERA X,

A LM BT ORISR X R RAFRERLE . M BT3GR, EFL A >3dplot
() RE/RBILUX,Y, Z AR =4%E, ABNLRiTEYHEFESHT.

1. HEICERENX

(1) > restart; ——{fi Fff restart( 5 3l ) iy 215 B& Maple ) N7 s icIZ ARt A~ £
FR IR

(2) > 32 x12713;——}8(32) (127),
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(3) >ifactor(% ) ;—3RHF,

(4) >(230/320) * sqrt(3); ﬁﬁz”f

3% °

(5) >evalf(% ) ;—F 2 GERUE
10
(6) >sum( (1+1)/(1+74), i=1.10)—FHTRM Y, {75 L%

10 .2

(7) > product(((i2+3 % i=11)/(i+3)), i=0.10) ;—itH#ER]] i F3¢-1F

T
(8) >(3+5+1)/(7 +4 1) ;—REEGTHE , EH BTN L,
(9) >convert(% , polar ) ;——F5 A BRI ALARIE X, polar AR M FRIARK
(10 =1) > GAMMA (2.5) ;——H{ GAMMA &3,
(10 =2) >evalf(GAMMA(2.5) ) ;——>REL GAMMA pEEHI1E .
(11 =1) >expr; = (x +y)"15;— B TR (2 +5) ",
(11 =2) > expand(expr) ;— R —I0K,
(12) > simplify(cos(x)"5 +sin(x)4 +2 % cos(x)2 =2 *sin(x)"2 —cos(2 *x) ) ;
AT BB 353 cos(x)® +sin(x)* +2cos(x)? = 2sin(x)* = cos(2x) ,
(13) >normal ((x°3 - y"3)/(x"2 +x -y —=y"2)); #) F§ normal 4 4 {43

—L%ﬁ%iﬁuﬁﬂrwﬁd&é};tﬂ? it 43 2 Ak

L rx-y -y
(14) >expr2 : = expand(exprl) ;——X}=, expr {fi i1 B A4 expand,
(15) >eval(expr2 , x=1 ); 7 x = 1 BHEH expr HI{E,
(16 -1)>my expr : =(a*x"2+b)/(x* ( -3 %x"2 -x+4));—HFEKEK
ax’ +b
x( =32 -x+4)°
(16 ~2) > convert(my _ expr, parfrac,x) ;——4#f iR REX T 513
(17) > convert( cot(x) , exp ) ;— W =MAXFEWH —NHHE exp.
(18 -1) >eqn : =23 =12 %xa*x2 +13/3 %22 = 13/6 xa*xx +10/3 xx -5/3 *

2
i s _ax’ 13x> 13ax 10x 5a

(18 -2) >solve(eqn, {x] ) ;—RME LU LT

LA 0 7 A LA R AR

(19-1) >eqnl; =a+2%b+3 *c+4 %xd +5 xe=41;

(19-2) >eqn2: =5%a+5*xb+4*xc+3*xd+2%e=20;

(19-3) >eqn3: =3 *b+4 xc-8xd+2 %xe=125;

(19-4) >eqnd: =a+b+c+d+e=9;
RBEHLIHERN—AD TR (2+ 12+421)* =117 =9

(20 -1) >solve(abs((z+abs(z+2))2-1)2=9, {z});

(20 -2) >eval(abs((z+abs(z+2))2-1)2=9, z= -3);—2z= -3 i}, { X




4 Maple ##4£ T 423+ 3 F 44 B F)

BU{E.,
BUTAFR > +y+—4 <10,
x+y

(21 -1) >ineq: =x +y +4/(x +y) <10;—EAHAER,

(21 -2) >solve(ineq, {x}) ;—RMBHAER,

(21 -3) >plot(tan(x) ,x = -2 *Pi..2 * Pi, y = — 4.4, discont = true, title = “y =
tan(x)”) ;——H W y =tan(x) “HLE ,x = -27 B 2w,y= -4 £ 4,

AN ESHEBES y = B x= -mEZw,y=-wEm,

(22) >plot( | 2 +y2=1, y=exp(«) |, x= =Pi..Pi, y= - Pi.. Pi, scaling = CON-
STRAINED ) ;

BHER =z TSR a= -2 52, y= -2 F 2,

(23) > plot3d(x *exp( =22 -y2),x=-2.2, y= —2.2, axes = BOXED, lightmodel
=lightl ,x = -2.2,y = -2.2,title = “A Surface Plot” ) ;

22K (plots) P —4EFI=4EZhH .

(24) > animate3d(cos(t*x) *sin(¢*y), x= -Pi..Pi, y= -Pi..Pi, t=1.2);

SE SRRB x—wsin(ax) +bx” , ] fARR IR

(25) >f:=x - >x*sin(a*x) +b*xx2;
HIER £ SR (xsin(ax) + b") IR FHHEAE f - prime,
(26) >f _prime ; = diff(f(x), x);

(27) >int(1/sqrt(1 +x4) ,x =0. 1);—i+ﬁ#ﬁlﬁ]$ﬂﬁ}f :

V1 +2t

dx o

BB AR (volume) [ “x( L) ax,

(28) >volume: =int(Pi * (1/x)"2,x =1.. infinity) ;

THE R BUE 9 A BR AN TC PR f A% FRAE, 20T T8 B s B B 7 o

HRARMR, ZX N (20 +3) /(72 +5) .

(29-1) >expr;: =(2*%x+3) /(7 *x+5);

(29 -2) > limit( expr,x = infinity) ;

TR 2 =0 B ZEGRIR, %N tan(x +7/2) .

(30 -1) >limit(tan(x + Pi/2) ,x =0,left) ;

(30 -2) >limit(tan(x + Pi/2), x =0,right ) ;——F W ZERIR 5 G RBREARHEW, B
Uilim tan( = + 5 ) FAEEE

AT LARE AT B 0n p(x) o R EHREXFE.

(32) >p _prime ; = diff(p(x), x);

RFEAK sin(4x) cos(x) BB BRI o
(33 -1) >expr: =sin(4 *x) * cos(x) ;
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¥ IRk A BBCE I Z T,
(33 -2) > approxl ; =series(expr,x =0);
ZIaA A2 H

_F’rﬁ?i‘ﬁﬁﬁﬁ( L)) #5( 2(0)) +65(x) =0.

(34) >diff _eql: =D(D(y)) (x) +5*D(y) (x) +6 *y(x) =0;
SE LI D(y) (0) =1,

(35) SRABDU A H2 , s X — > PUB M J 2 10° ( §:y< ) ) | SV 2 Ak B

BF R, kB & pRE y(1) =4,
(36) >dsolve( | diff _eql,init _con},{y(x)} );

m:m@ezﬁﬂ%m b ,ggz(x) R o

(37-1) >sys: = (D@ @2)(y)(x) =2(x), (D@@2)(z)(x) =y(x); H%D@@
2 FEBRXT y (2) BEAT WA, BUE T B R R &M y(0) =0,y(5) =1,D(y) (0) =
D (y)(5) =1,

(37 -2) >bound _con ; =y(0) =0, y(5) =1, D(y)(0) =0, (D@Q@2)(y)(5) =
1 ——ff 0 FE RS, IR S5 R AE 8 R it AT subs 4, Ph I F RNl — 15 F

(37 -3) >expr: =subs(solution, y(t));

] AP P i A 44 1l = 4k 1) 451 o e 457 4 A PR ) |, 4 280 ) R S LR IR, o W) o sl A
il o

(38) >plot3d(U(x,y) axes = BOXED title = UXY) ;

WK iR A 2 e S G BGE AU Z I =X

(a)U-x (b) U-y-x (e) U-y-x HEEfILk (d)y-= (e)y-x P
TELHFRPHBE Ulr,y) FHE

m@:%tﬁmﬁ,ﬁufﬁmemm/r:mﬁﬁ:gmx) L3 ,ézm S50 3

(39) >sys: = (D@ @2) (y) (x) =2z(x) ,(D@@2) (z) (%) =y(x);

B SR S B9 2 1F T 8 36 7 B9 B 4 R, Maple B 30 AR RRURH I A 3T 4 B
_Cl, _C2, C3,f1_C4,

SR BB R AR o

(40) > dsolve( {sys,{y(x),2(x)});

*mﬁ%&ﬁﬁﬁ(PDE)gy%zU(x,y) -0,



