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I- J. E. Shigley and C. R. Mischke, Mechanical Engineering Design, 5" ed.,  McGraw-

Hill, NewYork, 1989.
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1-J. E. Shigley and C. R. Mischke, ibid.
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1- R. L. Norton, Machine Design, An Integrated Approach, Prentice-Hall, Upper Saddle
River, NJ, 1996.

2- A. H. Burr and J. B. Cheatham, Mechanical Analysis and Design, 2" od. , Prentice Hall,
Upper Saddle River, NJ, 1995, p. 423.
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1- A. H. Burr and J. B. Cheatham, ibid. , p. 496.
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1- W. Beitz and K. H. Kuttner, Eds. , Handbook of Mechanical Engineering, Springer-
Verlag, NewYork, 1994, p. C15.

2- H. W. King, Handbook of Hydraulics, 4" ed. McGraw-Hill, NY, 1954, p. 7-24.

3- S. Ramanujan, "Modular equations and approximations to 7T ," Quart. J. Math, 45, pp.
350-372.
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Ole ST 5u () b 4o wadle 3l suliind L w3 o flipud(a) 5 fliplr(a) os.a )

30 ogiesd (Jle ()t s 4 58 G S

o
Il

fliplr (a)

oS aalga alaal 1 ) Hsies wline ml

9}
Il

a(:,length (a):—-1:1)

i 50So LIS Hu 1y 5a) Ll s
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a4y
a,, 4y
a;; Ay
Ay Ay
c= [a ﬂiplr(a)], —|%s s
Qs dys
Ay Ay
a;; Ay
ap Ay
a4y

2 15T Ol ge ol Gl 51 (o Bia (glon il go GLes a5 andy Sl 50 T Ho S
ol asmy oM 5 o A Aol 5T Lo oS [ ] caode 1 suliiand b LIS ool als L13 g Llako

tsleole 5 S 58 ool Haa s e alasl
c(length(a),))= [1]

O

c(length(a)+1,))= [1]

1S aalsa slagl 1) 55 pusle

a; a4y
a; ay
a;; Ay
a;, a4y

a; Ay
a;; Ay
a, a4y
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09

cllas g L yilo / a 9o Juad

s Wsin Laa o c(length(a),)= [] s5iws wdl o (9X2) € Guwile Ly ol «
(D5 Bda 050l 50) sd A0 cud [] Llaie 4 wb cpw ke La length(a) & lads jac
e eplae 4 Gislad Jae (oS Jsae Jla gl b adils (o0 5 e sk S piils (o0 1 S
)ﬂ}&{&ﬁ‘)b\ja(zx.s)uﬁ‘)zu\gdkjlaJﬁ&‘ﬁlength(a)@G\}‘bdlﬁl&‘&@é@ﬁ

{au a,
a =
a,; a4y
|:a11 +b),
a =
a, +b,,
{au a,
CcC=
a, a4y
a,; dp
a, a4
c =
b, b,
b, b,

a;; Ay
ay; Ay
a,+b,
a,, +b,,
a;; dy
ay; Ay
a;; ay
a,; dy
b; b,
by, by,

as

ays

g

i da g ) oo wlbe elilae o LT Sulaial o Jls

a;+b,
a,; +b,;
a; by,
a,s b,
a;s
ass
b,s
b

b]l
bZ]

ﬁ_S «° J\%:\‘

b] 2 b] 3 b] 4 bI 5 :|
b22 b23 b24 b25

c=atb :peaa

a,+b, a; +b15}
a,, +b,, ay +by;

b22

aal o (2X5) pusile € ol

¢ =[a b]:y i Ll 8

b] 3 bI 4 bI 5 i|
b23 b24 b25

¢ = [asb] : oy il 38

il o (4%5) pusile K¢ ol

;‘ &&3‘)..! é\g)*—f—
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x=[x,x,x;]

y=[y, 3,551
z=[x"y"]
z=[xy]

XV
zZ=Xx ),

X; V3
z=[x"y']

_XI_

X,

X3
z=

Vi

V>

LV

080 DSed S, gee (5o

Ly

oS aalsa alaal 1) 55 G sle

f)\,lu.l.}@.‘la‘}d

Ay e B ) ) o sile

g aled wide Hliws ol gads S 3 K o Lasals Gals 513 a8 wlals ) oyl

Slalads Slalac O - ¥

5 e o sl Sle sl ol BB S oS puala Bore 1) e 5o () 4bl cedle S
(3x4) pusile 5908l o L ke sualic 595 (Sldl, oblae
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X X X3 Xy
X=Xy Xy Xy Xy

Xz Xz X3z Xy

m;,;, m;, m; m;,
m=\m, My, M, M,y

ms, Mz, Mg My,
ol aal g £t ol shas 1y llae (5l 4k Slilac ¢ 5381 1S SIS Lo 1

% * * %
Xy "My X "My, Xy Ty Xy T,

% * * % .
Xy Ty Xy Ty, Xp3 TMy; o Xoy T My, | (A=Y - )

* * % %
Xgp "My X3p "Mgy  Xgg "My X3y T Mgy

X my Xy my, X/ myy o x,/my,
Zg=x/m=|x,/my Xy /my Xy my o X,/ | (o= YY)

Xy /My Xy /Mgy Xy /My Xy, /my,
My | (g=Y-Y)

P Ss ols

Z . =X.Mm. forzm(i,j)=x(i,j)*m(i,j)}

mij [/

z,; =%, /m;  {orzd(i,j)=x(i,j)/m(i,j)}
z =x." for ze(i,j)=x(i,j) "m(i,j)}

iops aede 5 a8 Wb () dall cedle oS WS da g aib o j=1,2,3,450=1,2,3 O e &S
laclas 1) adl oo ad¥ 3,8 b pea olilae (gl bl cdle 058 L8 Ol 5 paed
biadle 15 (V= ¥) dolas wias o alasl 1 T 4 6] 358 L s pes Sllae (lea (o 53l
@) bl e e Ho S paalea platel | sldae () 35Lo0 pala s)se Wi (5S) S



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s s,ls ¢ Lasal, a\

bt slilae ojgm fpl 5o @il o goae ol S X € walb X=X, SIS ws aalsa
* * * *
Xo "My Xg Ty, Xy T3 Xy T, m; nmy, ny; my,
H0 | v k * * * _ —y
Xo- TI=| X "G Xy "L, X Ty Xy THL, (S X 1Yy Ny Iy ML, | =X, "M

* * * *
Xo "My Xy Ty Xy THLy o Xy Ty, g, ng, Mmoo ny,

roadily asal ga bl o goae B cm=m, oolKia il H b 0
x*¥m=x%m,
ipaols il o goae ol m=m, oolKia MbE aadl 5550 59
Xy /my X/ my x5 my X,/ m
X/my=\x,/m, x,,/m, X,/m, X, /m,
Xy /My Xy /my Xy my o Xy, m
X X2 Xz Xy
= Xy Xy Xy Xy |=X/my
X1 Xz X3z Xy
ail o goae cull (X =X, Sl Lol uplus Sh5 e glbd slilae 51 soliiad ool by
x,/m; x,/m, x,/m; x,/m,
X,./m=\x,/my, x,/m,, Xx,/m, X,/m,,
Xg/my Xy myy X, mgy o x,/my,
im, Afm, Ifm, 1/m,
= x| Ifmy, Afmy,  Ifmyy 1fmy, |=x,./m
Umy, Afmy,  Ifmy; 1/my,
dﬁd&‘\}&‘ﬁby 6‘4—]&3-:;::‘.31.0& ‘d‘)yc)._ﬁ‘)dqs

olilae 3 o)l s0n wal gose el X=X, m=m, S« sas o SLis AT 0,50 oouy

fo‘)Jinl)_s‘sz./\m‘,ilCtlxtg.ﬁﬁaaljl.ul%lf‘bbiajy)_sgl@
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ay cllas g L yilo / a 9o Juad
z=x,"m
I
z=x."m,
S5 aala

wi€ea 55 J=1,2,.,8 sl 27 flas baad 4 015 9se o sl olilae ud il g, gl
ol el Al 1y IS5l 3 &l s

x=1:8;

y=2"x

aibige ) Golbe o a0
2 4 8 16 32 64 128 256

Ol 41y 2 sae wb oS wilegh oo Gllas & (M) Ol Slae 51 U8 liel abals Golayl 3 Gl ol
158 adlige Jsb olaa shyls €Yl Jhlie yualic 5ol b 5 Bl Xl ymlic gals

P sh 55 Bl JSB 4 Gl (oo 1) Ji8 el aas
y=2/(1:8) % or y=2"[1:8]

s A 5 e 4 el S i 1y X7l paalsi 5 9 st pusSae s S
y=(1:8)"2 % or y=[1:8].72

Wl o Jeola 525 2on S
1 4 9 16 25 36 49 64

23 (3x4) un 5l 1,y 5 asls sin.cosh bessely Jio G 58 Jio 5k f(1) o6 S
a0l S e Gl 5o xS Ll
Syu) f(yvi) f(yi) f(yy,)
z=f(y)=|f(yy) f(yyn) F(yi) f(yy)
Sys) f(ys) f(yss) f(ys,)

S5 S s e Slibae Gl e sl GLaSs LS ol e S S S n
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Al

z=(tan(a)— f.*(b./c)."d)."2;

(et ) ) iy By L1 2 )02 Ll @rsd i D) 405 Sl S22
z=|(tan(a,;)— f,*(b,, /¢, )"d, )2 (tan(ay,)— f,,*(b,,/ ¢, )" dy, )2
o\ Sanling, )= Lo T (g5 grid) 5 o) DR ftandiasy, diatde , £ 00,655 051 D 4

f.gmumu!)g;wlwﬁt:[tl t, t3]35=[sl S, S8 54],14,3

Wadi e b ) s olle 5o

[uu,v]= meshgrid (s,t)

g 525 (3X4) G ls g9 alasl T o

QHJ‘AJWM‘QJHO&‘JJ%9%&)4‘)V§Uﬁmﬂ&ﬁm|ﬁfﬁﬁsu&)§
) S8 G gl
z=u*y
(S aada 1 (A1 Y = Y) Elolas) wad o acuis 1 55 dads
s, ¥t s, %t syt s, %
z=|s,*t, s,%t, s;%t, s,%t, (¢-Y)
s, ¥t s, %t s ¥ty s, %
(e o500 S Aasait 5 8 HB sualie s ela Glgis Gl 1) Z g Sle jelie
Lol oo 1 (%) o cadle ) el walsd sy ol b 50 Ol 5 pandi (32,
S 505l 358 sl Slae 51 (S
‘wls oss
sum
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1o gbojuw‘,il.c/?‘gédmé

cumsum

CSUM. 5 i 59 2 o sz 15 858 o L153 saliial o) ge (sl wlilae ol yoa¥ gars S
Jic AS:\ «< ‘_) J‘J‘)e ‘)...cl.}:. )ﬂdl:io C\,—Q.LA sum C;:ls ‘A.JJL\ J‘JJ? uSg C)T C)Lo;JT 45_.}.‘0&.&
L;L@JJLJ‘J:Sﬁ‘ﬁOTHthU.Gﬁ‘GJ.L*“GJUJ::JSJ-QJQK\A;QJHQ“)u.u:y):;La

:OJJ-LA‘:)..I.‘

sum(z):{iznj iznz ZS:ZM izw} (@l -0 —¥)

n=1 n=1

:@BJJ‘A&Q@WJ%L;‘J‘J 6‘)‘4‘):\45.}‘9:\_\.&‘\9.;
4 4 4
Sum(z,): Zzln ZZZn Zz3n (‘T’_O_Y)
n=1I n=1I n=1

@by sllae iy dauis Wl g o0 Z 4S5 il (g e OS5 Ol S8 adl co 8 paie d Hlus S
25 Gl yaie 1 Jolds (g5lan V) pale 151 JSE3 V Slass gy cumsum G Jlael b

roudly asal A

y:cumsum(v):{ivk ivk Zn:vk}

k=1 k=1 k=1

DS Sspee Gl oo wdl Wy selie 5l JSade (Mxn) gwsle w S Kou Gl )l

waly aalsd a1, ) Lw il cumsum(w)

1
W e Yo
k=1

M- TM-

.
i
-
i

m
2, W 2 Wiy
k=1 i
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MATLAB 6.5 s,3,is ¢ Lsal, -

5o Sl Hu s Aolas SUM | gicus Sl soliinl (SO Ka ok Sidig, gl

c_\...ul):wJ&im;deJngéJéoJl:m@ma@eésluuf
m=1:4;

z=sum(m."m)

oo s yds JSE G WIS e el ool aas e A1 1, 2= 288 Laum dyal ) ey «S
g B x5

z=sum((1:4)."(1:4))
S L X Mgt Hlaie iy 5 N =305 6l ) oolie Lalas b 1) ciand ol gl ¢ 55
Al asal s olas 0<x<255L 50 ol

N> n(_])(nfl)/2
hx =4 —_—
sec hx ﬂ-n;j (n”)z e

Ll cplply oS aald wlie la A8a 5uulie L1, o ) sae] Eruas YK EIRNEUV

:ﬁ‘,\a 15 225
nn=1:2:305; % (Ix153)
xx = linspace(0,2,5 ) % (I x5 )

[x.n] = meshgrid (xx, nn) % (153 X 5)
s=4%pi* sum(n. * (— I).A((n — ])/2))./((]91' * n).’\2 +4%* x.’\Z); % (1 X 5)

se = sec h(xx); % (I1x5)
compare = [s' Se'] % (5x2)

"'L.BwW Jolley, Summation of Series, 2" ed., Dover Publication, New York, 1961.
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v cllas g L yilo / a 9o Juad

1.0021 1.0000
0.8889 0.8868
0.6501 0.6481
0.4272 0.4251
0.2679 0.2658

O el B oalea S olaml GloS 1, meshgrid sies b S,T 485

Sose o Lohe salic olad g5 1) pan Jae SUM 5 gieus 55 w8 sl (153X 5) &5 50
b ) S 4 5 el Sp e 0 OIS (oo 1) B8 Lol aas (oo aladl (st 4 s

[x,n] = meshgrid(linspace(0,2,5 W :2:305)

s=4* pi*sum(n.*(—= 1) ~N(n—1)/2)./((pi*n) 2+ 4*x.22));

compare = [s' sec h(linspace(0,2,5)")]

Lo ile 5 9y 2Ly Jlasl 7 ¥

omle (usSae opd (3,8 pen tJald S L Sl a0 5o el Slilee din G oS
Ol O G 0 S paalga (Soae |y a gl oo (832 eolie) Ladin,; iihy w¥olas Ja (lise 30
-3 g3 H‘P sulai) (sudigo Plawe alizn, la s (guuc GLAJA QJJJT LIVITRY) ‘5“)4 @l:u

G5 g e ) -7 Y

Sosee (o9 pasSs B ol il (MXN) Gl &5 Il S 15050 Gu legs S

il
a, b, a,xb, ... a,6tbh,
atb= a21.ib21 ay tb,, (-v)
a, tb a, tb

ml b mn mn
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MATLAB 6.5 s s,ls ¢ Lasal, W

Gy ¥ = P Y
Ol o8 oS S Lu  (AXn)isse b Gusbe 5 (MXK) LS50 3l a swsbe 59 S

CA.&‘J‘»;:;.A‘PCJJJ_‘A

k k k 7
Zaubﬂ Zal«/bﬂ Z“ljbjn
Jj= J=1 J=1
k k
c=ab= Qb D ab, V-
=1 =1
k k
Z amjbjl tte Z a”?/bf”
=] =

SaalKia 5 Gu sile g0 opes oS wnal il by juadl o (MX7) &5, ) € ol Hu S

e S (K asse Gl e ) adls Ol liulads o aa 4 S5 A6

oskilen 1) dan b Lo was o plis ool ol S(mxk)(kxn)=(mxn). s oo ©

ﬁ@@.ﬂiﬁb%)@(s‘x%;ugn‘)dlﬂdﬁ‘bd\}tﬂ;‘m&l{ﬁbd‘d&lﬂi&(v—*)udw)dﬁ
c=a*b

.@m‘bﬁbJJJTO—VdeJ fzcd:abdw.u:\‘):l.é%J)A.AJJ\}AJJ(V—V)QJJ[LO‘A:\AA:\

S uls plas Glg e omines 5 ab#Eba K clla s wal m=n g & < g

‘el Ho il c=ab g

¢'=(ab) =b'a’
fQJH‘)Jtﬁlﬁ mzn\s(a=l)4s_.i-ﬁ):ua‘)§‘(‘)\9]aw@.u‘
Ib=bl=b

GBIl el aose o9 ol 5 ks sy aaal s L Sile e 8550 L3 (SuSdaal & wlal 5o

\ é .o .
P nSs GBS 0 1) ) (5w pada e
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14 cllas g L yilo / a 9o Juad

k k
wix,y)=.de,(x)g.(y)=,[i(x)g,(y)
j=1 Jj=1
Cose 4 Vs X suolie 3l 3L @)l o L WX, Y) shite aaalsA e i a8
(ool Ol o ose Gl Ds il Y=Y, Y5, 5 X=X,X,,..,X,

k
w(x,y, )= fi(x)g(y,) i=12..m j=12,..n
I=1

W sl [ (o582 8 S o (MXN) L5 I W pusile paie S olsie o )
(mxk )50

L) L) Ji(x)

fe fl(:x2) f2(x,) .
Hx) fe(x,)
((hxn)is e 3 passle g
g &) - &)
e £:01) &0z

g g:(y,)

ol (V= V) Aobas 0 by o) geais) o0l

PICIEHCOIDIWHCHLHCH RIS WHCHHCH
PO ACANDIHCHLACEY

2./,®)g,() 2158,
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MATLAB 6.5 s s,ls ¢ Lasal, V-

Gaslae P g X i 5 S5 58 L 1) Lo paens (pusile oo olilee oo ols @
A Wi g € S 5 (g 4lall 58 5o g s 5208 pan g 1) (prslin H1) p st 50 Gl S o

S (o S 5o L Sile (o gae s us 50 Hu | pala 8 50 4 (S

SFw o3 ol Hla s os @

Gobes 53 P oy e @

oube Ho b Hlap oss @
Pl punile Ja gledips oo s punpeada (S5 5 08 (o0 Go8 oo e Lo
S w0l auigs
il ok Sl S @ 4SS (258 A g o Sl Jha s o b

a=la,a,..a,]

il (St Sl b 5 asl o (IXk) 5T 450

!

b=[b,b,..b,]

bl
b k k
d=ab=|a, a, .. q, :2 = Zajbj :Zajbj (A -Y)
: =l =1
bk

oblee ol 13 aab o (IXxk)(kx1)=(1x1) K2 & oy g0 slads e opws 1)
Sl 98 sile oe sl clle Gt sl sarel Sl go LB G s
QJHQ‘QQ@YQ)J‘SMJQM

d=a*b
Ly

d=dot(a,b)
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\'A) cllas g L yilo / a 9o Juad

ol o3 sl (X ) & 50 51 (Bsin Jhosnx 50l (MXN) &850 5 s ile € SN ol e

n n
f:x'cx:Zincy.xj (Ve =)

i=1 j=I

o ookl e ol )y ue Wl Lkl S e 3L S
(V) Bolae sy e siees a3l (Ixm)(nxn)(nx1)=(1x1) o, pm
f=x"*c*x

(€ abadle 154 Jumd) atly oo wdo Hlacs 0339 Hlle Jilews o 59 S8 (s clilac S5

y=r sin(6)

DI__._..—-.-—.—_TW._,
x=rcos(6) b

oS bl olaaide o s 51 bas (Y-Y (S

:J&Mb&)ﬂ‘}&)w@h:ba&_\)_‘é.‘.«.cla:a)“bi‘)d.mil.} (]Xl’l)i.ﬁ‘).n)‘

b, ba, ba, ... ba,
b b b :

h=ba= :2 [a, a, ... a]= :2a1 za?. (\W-Y)
b, b.a ... b,a,
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MATLAB 6.5 s s,ls ¢ Lasal, VY

o olils Wi o Iy wdbee  (MXN) & ) sl S
© ) h Gusl selie gl nls e wala (mXI)(Ixn)=(mxn)e,ss
s walgd Ay b yalic (LS5 ol S o S palials (s iy =ha; o) e
oy 4 ahd claide sy bas & o5 e dasly ool slas s, 5 JEe olsie 4
(s g oolal ) sud snls LS Y - Y K& o oS shiles (35K olaias

x =rcos(0)

y=rsin(6)
21 0=[0,0,..0,]tasy 5 r=[r 1y r, | plad sl 3 it Sl 5o S

\JJJM‘J.s‘)_.:v)QJMMJLLIA*)SJSGLAMSMQJJ@@‘JJ“;:\);;#

"
(% r2
x=r"*cos(@)=|  [[cos6, cosb, .. cosb,]
rm
rcos@, rcosb, ... rcosd,
r,cosb, r,cosb,
- . (@l -y -Y)
r, cos 6, r, coso,
3
h
s v, . . .
x=r"*sin(0) =| . [s1nz91 sin@, ... smt9n]
v

"This conversion can also be Performed with pol 2cart; however. this function is restricted
to the case when m=n.
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rsin@, rsin@, ... rsind,

rysing, r,sind,

(2-\Y-Y)

r, sin 6, e r,sin@,

e Hlens el saal 55 Jle 5o o€ shilen i [l gad (S Al o SIS Gl aleals 13

JJ:\..\.A‘JA

$lo pla gae Syae Ji )\ - ¥ Jls
s58edlS 7 =1 31 asla Sae bl Ho oS Clia el gil elid S gl 1y ) e JSE
S Gl o el sud

z(r,g)=J,(3.8316r )cos(¢)

S50 2 @y bl oS sllaiie (7,0) 5 S aSsa)) ol g5 o 2 S (X) o o
i oo BpS ) aobie b Jews sl e sl

besselj(n,x)
Sy Il st slie e Hu olaiie sl e aibgo oF GlesSLTX 5 wisen o 5o
e U8 opl adlge slie ol and GalS5 (s 5 S 38316 Hlde ol s
105 a5 55 b b g3 0l 53 0

mesh(x,y,z)

o9 i ol Limesh mb sl o Z(X, V) cha 555 b olaias (X,) o1 5o

'See,for example,F.B.Hildebrand, Advanced Calculus for Applications, Prentice - Hall,
Saddle River,NJ, 1976
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MATLAB 6.5 4,3 ,is ¢ Lasal, Vi
r=[0:0.05:1]; % (21x1)
phi=0:pi/20:2%* pi; % (1x41)

x =r*cos(phi);, % (21x41)

y =r*sin( phi); % (21x41)

z = besselj(1,3.8316* r) * cos(phi); % (21x41)
mesh(x, y,z)

Wolae & 4058 b ol wdlbe (21X1) gunsler 5 (IX4]) g 5le phi 5,50 ) o
o olaids sy glabus o g waalgd (21X41)L;..‘J3JL'LA?IJS‘,AZJy‘x(\\‘—\’)
S8 COS gl g S WS da g b o SIS )50 3OS olaiae oSy 5o £ sbas a5
Olsie 4 sl plaa L1y olajlags 5 wisin olasle K51 olsie € 1, Lajlo,s ui,uls besselj

a1l a8 Gl 38 sl Ghs Jals Gaea 4 tias LIl s a

‘@aa‘bAATV—YJSJAJJéJ;‘;LAUJT\LS‘ﬁ‘

0.5

0-
-0.5-

i

1 \\“\

05 ﬁ““\\ |
i gt 0.5
>\. — 0
0B S g

s wile o (ol ) il sliid K e JS3 (Y-F U
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Yo cllas g L yilo / a 9o Juad

oY dalas o (gl o oligy ¥ - ¥ Jlis

W) =u(Ln)=u(E1) =0 co0  Boi @bh € oNY Wl s
) el ool wials o u(E,0)=E(1-E)
" I—cosnmw e

”(6::77):42 We sinnmn

s 3 saliid Uy u(E,7) cars asalsa o Jla il 0 205 0SS <TT 0
AE=0.05,5 An=0.025 )% L 5 N=254 « mesh(néu(én))

Qa-u‘x‘)c)alhui;.nb)a‘m:\ﬁﬁu‘) gmax:0‘7u

n=(1:25)%* pi; % (1x25)
eta=0:0.025:1; % (1x41)
xi=0:0.05:0.7; % (I1x15)
tempc = meshgrid ((1—cos(n))./ n."3, xi); % (15x25)
tempe = exp(—n'* xi)"; % (15%x25)
tempec = tempc.* tempe; % (15x25)
temps = sin(n' * eta); % (25x41)
z =4*tempec * temps; % (15x41)

mesh(eta, xi,z)

s goane tEMPECHLEmMPS ws ilo oy ool sudi sols oLy £-Y JS& Lo o] o «
sad suly Las (A=) Uslas o € Hhailen <X €10 LS 5 alas 971 ol alad I ),
S 5 Xi g eta y gics o) Jg) Gle ST g0 Wl o oS mesh 5 gic 5o .0 o olaol ool
‘slaaaly b a1y mesh o 4 by e olans s wle BT 2 Gl Job b ol

o sh 50 ollae 53 sutd US4 ()l e 1) (e Job gl S laa M () 4 Los e

n=(1:25) *pi;
eta=0:0.025:1;
xi=0:0.05:0.7;

z=4*meshgrid((l-cos(n))./n.”3,xi).*exp(-n'*xi) '*sin(n'*eta);

" Matlab Help File
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mesh (eta, xi, z)

ol @ 5 (MXN) unile b S (255 uayile jo Soba Jlags 0 pd — pgus 3,80
fags walsd 5) S 4 @ =ab Css Jials open onl oo il (1XM) 85 50 ) s b

b, b, ... b,
b, b

g=ab= [al a, m ;21 ”
b, .. b,

m m m
:[Zakbk] Zakbkz Zakb,m} (\W-Y)
=1 =1 pay

Wl sl cod € Ly wdbee (IXM)&5se 3l whe b &€
wils o (Ixm)(mxn)=(1Xn) s, s
0.3, :
025 . i

oY Asles Ja Gl (=Y K3



N
POWEREN.IR

PowerEn.ir
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P15 GBS 50 15 525 S 95 a5 Soe 0 Ol | @l ol
r(x)=.ph(x) (\e = ¥)
=1

S () o9 ariend X, X5, X, solis gl 4 F(X) Slate Luulas 4 wiaddle 4S wiS (258
aS dlae 53 UK G 1, (IX7) &5 50 51 7 5o sumie S a5 00

r(x;)=> ph(x;) i=12,..,n
J=1

25 s 4 (MXN) w5V 5 Py salic Jolds (IXM) 83550 3 s5los P S (a8

s

h(x)  h(x,) h(x,)
hy(x)  hy(x,)

h,(x) ... h,(x,)

:4\4_ml\,’;gfzsl_,‘,:‘;‘,bf‘r=pvija§b:),\,moel‘,4
r=pv= Z;pjhj(xl) Z;pjhj(‘XZ) Z;pjhj(xn)j|
Jj= Jj= Jj=

.:_»ulamuJJT@tﬁogl‘}lu&luléﬁi%lf)l@@B&T:A@%x‘}kjlﬂﬁﬁ%

)88 S Su paa ¥ - Y Jlis

Sl saal 535 58 T asesg 5 d alos 51 sase ally b )5 s S Gl

'Seris of this result from the solution of differention equations with certain boundary and

from Fourier expansions of periodic functions.

? See, for example, H. P. Hsu, Applied Fourier Analysis, Harcourt Brace Jovanovich, San
Diego, CA, 1984.



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s s,ls ¢ Lasal, VA

isin(nifd/T)

n=1I

f(f):%[1+2 COS(ZﬂnT)j|

OsSh adbice (V6 - V) Lol JShea dolas ol € g0 4agie .Z'ILL')T BXRELS

Sl oo —I2STSI 2550 su 1,y Jals 5 oS pea 1, f{D) Hea 150 saln e
S o saliiad PIOH(X, Y ) 5 gims 3 S 5ol slss oS aay sl AT =0.25 &S

J::LQ(._\:\.\:;.:.; '\—Ym‘)db plotc_‘l:\uc;b&m)ml.\w y:f(T)J x=TQTJ445

Al 25 Sose 4 398 olilae 4 bg e S

n=1:150; % (1X150)
tau=linspace(-.5,.5,100); $(1X100)
sn=sin(pi*n/4)./(pi*n/4); $(1X150)
cntau=cos (2*pi*n'*tau); % (150 X100)
f=0.25* (1+2*sn*cntau) ; $(1X100)
plot (tau, f)

el Jusla o g salii) (o) dal a5 5ol oxs 3wl f Gual s € i oo
cntau slasl oga ol oyd gadb oo (IX150) 4550 51 sl SN slas) cga (slabais
o el sat sols HLs (V-Y) Doles Ls &S S e slayl (150%100) 5550 3 a5l
2 ) 4 L paaas GBslic € wib o ok sl sn¥entau (\Y-Y) Yolas Gl

aal 0 50l HLts 0 =Y U8 5u ke Jsls ol slyal sl o £ Ik

12
1

0.8

0.2

-0.5 0 0.5

Seoseon ol S poane 508 (e (0-Y S
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Jlo st i) o) gh pali ¥ - ¥ JLis

0<S X SXx836 50, p Jlial € (o sS) Jloss aalsl ms s Jlial pb @l s S
Padl e ) Sosee L) (o (el
I -x’/2 . -m
p(x)=p(X<x)=l-—=—=e""?> b, (1+0.2316419x)™" (0<x<oo

V 27[ m=1

b, =0.319381530
b,=-0.356563782

b, =1.781477937
b, =—1.821255978
b, =1.330274429

BE) «< ‘J‘)JT LIVITRY ]—pr|)LulN L: ul\g] s “) _CDSXSOEJJAM
el 0<1-p(a)<0.5 5
e bbb AX=0.2 50 50 —3<SX <3 6l Sl mis any s dlas Lo s

dl oo 535 Sose 4 )

‘M. Abramowitz and 1.A.Stegun, Handbook Of Mathematical Functions, National Bureau
Of Standard, Applied Mathematics Series55,U.S.Government Printing Office, Washingtom
D.C.,1964,P.932
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b=[0.319381530—0.3565637821.781477937—1.8212559781.330274429]; % (1x5)

m=1:length(b), % (1x5)

x=0:02:3; % (1x16)

mm = meshgrid(m,x); % (16%x5)

bb = meshgrid(b,x ), % (16%x5)
temp=(1./(1+0.231641*x))', % (16x1)

zxx = meshgrid(temp,m)'; % (16%x5)

bzm = sum((bb.* (zxx."mm))'); % sum[(16x5)" ] > sum[(5%x16)]
px=1-bzm.*exp(—0.5*x."2)/ sqrt( pi*2); % (1x16)

plot(x, px,'k' ,— fliplr(1— px),'k")

meshgrid oG Jaw 53 S 2XX 5 MM Db s 53ls 4w 45350 13} ool 5 cm Jsbo 5 16 X Jobo
(5x16) a0 3wl « (bb.*(zxx."mm))" cos$ cal (16X5) s o alal
S eolass Sum((bb.*(zxx."mm))" .cuul sad sols lis (0-Y) Wolee Lo € il
0o b (IX16)85 0 5 sylasm @p(-0.5%"2) sde & b o(1x16) 4 40
raie o SKuolia oy walsan (IX16) &S50 5 s oy bzm *exp(—0.5* x."2) wasns
25 oy alsa GLas X liie 16 gl & 1y p(x) s ualic 31 aluS5a s oS 1 31 5l ol
Oalele 5T Gl € degane g9 5l ok walsd Foae Y1 (B s jilade ok 4 S plof
© Sl Gl 5o S @l aa B e 4 b e (U e e sene 58 p g ol 0K o suliil
op oolie cda fplgl adl o baa aalad a5l (sl Ll Ho) GleSs S5 5 suliial (slae
— fliplr(x) o e aas oo oLid s sy Giales Wb S 15 Y 5 X polie o 4w de gana

wdbie 2==3:0.2:0 was Lo olal Ll

1 T T T

09f
08}
0.7}
061
0.5f
041
03}
0.2t

0.1}

93 -2 =1 0 1 2 8

Jlos aalsl g Jlaial pls (Y J<a
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Ot ralic oS gl 5 S o puSan Iy T = PX Gl yealic w3 fliplr(1— px) o 5le
ol oS salsa slasl 1y il o — fIPIF(X) g5 lacs 33 oad slanl X e yyolio b lalie
ol sl =Y UK 5 e s (ol

5o Ll 5 hlie oleSa cia

N M
WX Yt) =20 fo(X )8 (¥ Iy (1) i=120s  j=12,p

ﬁ._'sué)_a)jl..;_.‘zl__,@y=lyl Yy ... prJx:[x] X, .. xs];j)u.s
‘,J‘.A_‘il._:u..au_..'zmbca..s_‘.‘..l(cgu_c)‘,l.:_hqj‘t:to‘ag.:‘)l‘,_ﬁj.A_‘iL_:NZMquj
SIS S aa g aa i dlas 503 Bad 4 1) o Ol €S 5 mual i ulE o) gl
I G sls 5015 o1 5w 5 Hu 15 (V=Y) lulae b 3 sudi suls o(MX7) oy 55ls

223 (MXP) a5l o e o paail 53 @S G dy yualic Jalis 5 (MXP) &5 50

195s aalsa
M n & n k n k ]
Zaubﬂdll Zzaubﬂd!z - Zzal.fbﬂdzp
=1 j-l =1 j-l =1 j-l
n k n k
w=cd = abd = zzazjbjldn ;leaZjbjldIZ : (Yo - ¥)
=1l j=l =l j=

n sk . n k
Z Zamfbﬂdn 2 Zzambﬂ d,,

| =1 =1 =1 j=1

(kx$)&s 50 5 55 pwribe oosm wl, f,(X)Ja

fi(x) f(x) S (x)

f= fl(xz) fr(xy)

Si(x) So(x)
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(kX Pp)isse ) ) opwsle ooy, £,(V) s

g &) .. gl(yp)
g0 g0,)

g () gk(yp)

(kxk)a":)“ J‘ 2 U"‘ﬂ)z\"‘ Sose ‘L"J hnm(t())$

hy(t)  ho(ty) e hy(2y)
j = hzlz(to) hy, ()
By, (1) e ()

coso o fEhoxa W wal e n =k (0 -Y) Uolre su 4Solasd] 51 ass€pe Sl sa
g aalsn (SXP) Ay 3 n) puwsile

W(xlﬂylbto) W(xlﬂyzato) w(xlﬂypato)

W(xzaypto) W(xzayzato)

w(x,, y,t,) w(X,,¥,,1)

OTJJ‘lS

kK k
W(xi’yi’tﬂ): Zan(xi )hnm(t() )gm (yz)
n=I1 m=1
s5alle s 5 am o olals muly < SaisSs Y a1y ) (s et Cpl Ol ST s, g
o wilin WOLED) = NE(N = 1)(E~1)ids) S 535 s 6 asrm gy s 5
RN PN R-AY

YH. P. Hsu, ibid., P.202.
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W Er)= ZZ szn 2n+1 7r77)sm((2m+1)7z§) OS(ﬂ'T\/(ZI’l-}-])Z +(2m+1)2j

o 2n+1Y +(2m+1)
cto y X .
G&“J“"j‘zs‘c“‘)""‘c‘TZT""’J:‘ﬁ‘fﬁM“.)“SEJAJJ‘Lb‘g:Z J]ZZL')“)A‘S
d‘iL’g;“L.)L“‘}tJ{;"""JiJJ

.d.ain‘iau.a‘).:‘}‘;a‘)&a.aigkZIOJTZOJJGHOal@L;AQ@&L&B

tau=0;n=0:10;m=n;xi=0:0.1;eta=xi;
nden=meshgrid((2*n+1) ."3,x1i);
mden=meshgrid((2*m+1) .73, eta);
snx=sin (pi* (2*n+1) '*xi);
sme=sin (pi* (2*m+1) 'eta);

xterm=snx./eden’';

yterm=sme./mden';

[n2,m2]=meshgrid (2*n+1,2*m+1,1);

w=xterm'*cos (pi*tau*sqrt (n2.72+m2."2)) *yterm;

mesh (xi,eta,w)

sac meshgrid Js) oG 5o wisly o (IX11)8550 5 Kaa etay mn Xi glasls
I, Sme 5 SnX << (s,lay sl S o alasl mden 5 ndem glys (11x11) L 5l
Opogen 8y oo S5 |, yierm 5 xterm sl be (sl slaasnds b g oS oo olasl
S W Gl b S e slasl M, 5 1, glos 1y (TIXT]) &5 50 31 s 55le 50 meshgrid w5
=5 50 0ol sl 5 (Kol surf b i mesh g5 aib o (11X 11) 4550 5 s 5ilo
Sealia (S aladle 1y Y-V (i) wdl e sies Ladald Ky o€ ol ol colsa JS& 0
b aal A el col st suls L V=Y UK 5o aanl Galle alais gl oo 1al 358 40l y

gu9Sxe (pus yilo ¥V - F - ¥
ol 525 Gollae (Slilae @ (a3 0 G sibe uSae

a'a=aa =1
ol o Cillis (S daadlely 1Y (3A) Gilue e e wdbed apdie @ ol Lo oS

u.uJSA_A QJ‘)JT LIVR I P VRPN ROV ouSM u‘-‘:‘.):‘l-“ Oae 1" u_«“z?l.; wm‘(la|¢0)

¢

sl 535 Sose o albe 50 a G sile
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inv (a)

Lo
a~-1

SJ‘JQL..:ZQO—-\—Vui'n&__i‘)d45)\9]@3‘.0.&&JJ‘J&&SJ&&J‘SJL&L‘QQ‘&@‘)L&E}L@Q
J&Al@.ula.o\}e}t&u‘&m
Sasesia ¥ -7 - ¥

e (oo B 1) Dol LTS e G sile Gle S

an an vee am
a4y

lal=].
anl ann

T=0 ;5 susm gne S S (V- K

:n=26|)3

|a| =d;a;, —a,;a,



N
POWEREN.IR

PowerEn.ir
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n= 3 6‘)"
|a| =005 TA,0,305, F0,30,, A5, —0130,,0;5; — ;5305 —d;,d,,d3;
:J‘j‘\%wﬁ‘}QJMQC}t%“JSJ@lAAGbéEJJ@“JJIMJ

det (a)
Ded Aal p) Kd wa Sl lsie ©
1 3
a=
4 2
fC)_)J—«.AOf‘JJ
a=[1 3; 4 21;
d=det (a)
oS aaled S, d =—=101,a0 51
Wl (oo JaaS 55

la—Ab|=0

dolae ol gladdn, j=1,2,.n Gy © LA 5 (nXN) slees sl b5 ayl o <
ssies b g5 gllaa wia Aalas Gal Ja (i S o 35 0305 alie b ity cplis UalK) sl oo

ral o Sty )

lambda=eig(a,b)

) dlea in 3 asi - ¥ Jlis

ax’ +by’ +cz° +2dxy + 2exz + 2gyz
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NS Jaus
12 12 12
rxC+rny” trnz
(0,0,0))4 U:"T‘A?'“ «< Mbsn Lda C;La.asa.c a\il..u..s GLALASA.A Z'J y"x' QT L «<
s ) Glhae Su gladdn,, 7, 27, 275

|A—rl|=0

il e 525 Gollae (Gida (0 s Sle A

e o X
o 0 o

f5aSs OIS o 1) ) sldes win

4x° +3y° =27 —12xy+4exz—8gyz

ol
4 -6 2
A=|-6 3 -4
2 -4 -1

ipaols 77 sla ) (sl o
r=eig([4 -6 2;-6 3 -4;2 -4 -11)

S S 235 T e s 7= [—4.0000 — 1.0000 11.0000]" 5 55 155 1al 51 s <
o ooliil 507t B 51 sl il Baadt 4 LT (0 S e o I8 peld LS5 4 e Wy,
1 (0B e 0 (8 (A ) U oo L se (sasmie i 4 1) saolie ol SO7T B Lol LaiiS
walial BB (Bda polle S g ole S5 58 gl S5 55 oble S alS 5o ()8

2 S 4 (a3 S8 4 palie (S e o
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Vi S
r=-sort (-r)
a8l o 1=[11.0000 -1.0000 -4.0000]' Kt 45 T o goa <<
Y <
r=flipud (sort (r))

Sy K 7R sl e 7=[-11/0000 -1/0000- 4/0000]" o)y ym 4V ssne T sasrn <
S sol&l fliplr 5 sius 5 ol s flipud 5 siss sl 4 il g b

Padly e ) Cope 4l daa Wi Gl (Bl (gokE IS Gl b
]]x!2 _y!2 _4Z!2

il g ) Bollae 55 eusadd S8 4 ) ohle Gl s

r=-sort(-eig([4 -6 2;-6 3 -4;2 -4 -11]))

Yol ol s Ja 0 -F - ¥

oK s Hu L= 12,,n X, Jsgme Ny dolae 1 5 e ) alesses
a,x,+a,x,+..+a,;x, =b,
a,x;+a,x,+..+a,x, =b,
a,x,+a,x,+..+a,x =b

e i ) (oo y3le JSE @ ) oY alae o5y ol anil S oo

ax=b

il o (MXN) punilea o 5o
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(ol oals s oo sy @71 50 cddslas i e U Aol 0ol U
a'ax=a"'b
x=a'b
walsa 55 Gollae o¥olas slis ol o Lo wils o X=X 5 @ a=1 & sl 3

\
R )

x=a\b

o ile ard Guie llae o € Wil o Sl pund Silo (G aoly pen®i Slae G 5o o
4(5LA4.‘J[J.A L\ 4.‘.43\10 BE «< A.Su_a uJa C_\LLUJ[M By ‘J X S) QJJ‘J f‘:""";: AJ:J[JL;A S S

el 5l sa s g gaae otk Bl )

x=a-1+*b

L ImV(@) S sicws <Salla 5o 0 suliiel il gasye w5l @lﬁu_;;.ub:u.ca\b,pdl

x:(mxn)rug‘)sua‘)slﬁJéf)‘)jodm‘day‘ugwﬂfw)ﬂ_aa453.&:@3.&

2alie @D 5,15 aawis o&T aX = b sl s Slasl (MX1) s5lonb 5 (X1) 500
-1 .

ol aalsa L@ G;leﬁw,su‘c:(a'a) a i e, x=ch
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x=1inv (a) *b

155K SIS 0 1) ) Volas JBe (sl
8x,+x,+6x;,=75
3x,+5x,+7x;=4
4x,+9x, +2x, =12

ol ) @oge 0 O sl 558 S

8 1 6[x] [75
35 7|x,|=| 4
4 9 2|x| |12

[81 6 ;357 ;4921];
[ 7.5 4 12 1"';
x = a\b

el gh ) 5 su s Kk

[81 6; 357; 49 21\[7.54 12]"

b
Il

:4SLSSJHJJ4.GA.UE‘;M‘)JQJ‘)SOL::M‘6|)?

o 2 = b gaae Bl ) aS W paal 5
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oudi dly oS &Y ulas oKy <o Ja V=Y Jlis

GHSHL 5 asieThlS Gl len 58 € ase dadie S (S0l B3 s Gt s
¥l 8y G Gk 51 B el wb il ol s Jlael o mhaa 55,5 G158

\ . N
Pass) s 4 ) dgunels

aE+ Y b,E, =c, i=135,..
m=1,3,...
UT B 45
1 a;
a,=—|tanha, + ——
i cosh” a,
2 \? -
. 3 l
b,, =8if mm”| I+—
m
4 a.
¢ =—5 T——tanha,
n’i" \ cosh” a;
& N - s ~e & - l.ﬂ.
p20ld Sosee Gl s S GBS 5o 1) plewses Cpl Ul Uea Hlea LS SIall o @ = 5
a,+b, b, b,s b,, E, ¢
b;, a; +b,; b;s b, E, _ Cs
bs, bs, as +bs; bs, E; Cs
b,, b,; b,s a,+b,, | E, ¢;

el aal g cuws p) el b 53 Jsgas g calas [l sKiws ol Ja €
m=1:2:7;i=m;alp=m*pi/2;
ai=(tanh(alp)+alp./(cosh(alp).”2))./I; %(1x4)

'S Timoshenko and S. Woinowsky - Kriger. Theory of Plates and Shells, McGraw-Hill New
York 1959,PP.197-202.
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ci=4.*(alp./(cosh(alp).”2)-tanh(alp))./((pi*3) *i."4); %(1x4)
[ii, mm]=meshgrid(i,m); %(4x4)
bim=(8/pi) *ii./(((1+(ii."2)./(mm."2)).”2). *mm."30), %(4x4)
format longe
ee=(diag(ai)+bim)\ci’
format short
alal s suls Las (Y-F) dabae Lo oS glosadts 4 1, (4X4) s sbe 50 meshgrid G
(€ alandlo 1 (£ = ¥) Holao)si 5t oo s0liieal DI ppan3 (sl ys oS (S oo
S alsol @ sake Ll ol sloal g walsa 4 lus 58 Yol widl 558 slael sl SI s
iaal 00k 80,51 il £ aad s S 52) sase soalie €S 0 gd ge (gien 5l
ee — [—0.048000 0.004903 0.002296 0.001111]'
10l s
E, =ee(11)=-0.048000; E; =ee(2,1)=0.004903; E; =ee(3,1)=0.002296,
E,=ee(4,1)=0.001111;

/| 777

Sl - s dal a5l (A K
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La (2 3

Y-Y LA

n =0,],...,7\5 2n+l )mus G‘J‘J 6;34 K} 2n-])4cl;\£ 6‘)‘4 L@.{“ ‘}‘ GS;. «< J‘J):t KL \-Y
asalis D15 pesa s a1, (ol nilews aily

¢l Huiy Giilise 50 wyealala g cuwy @D Cyalals (o

Q%ab'%,,_elmu(o

X yealic 4 dacws g Malipn el sut suls X=/17 -3 -47 529 -37 51 -7 19] Jlaps ¥ - ¥

WS e ) ol Sose 4 )
Y=[-3 -7 -37 -47 51 29 19 17 5]
e adls slsads Job b Sl S s Jlael Sl € 0pd dlg MO8 0wl wlis ol

P ab @il sl raie S0 Kl fay s sl Kl 4 e wdle b1 s

s 83ls G158 Hle s sealie Gl o) ol sie

Y iy
asbz =magic(5) wS (a,8 ¥ - ¥

raas alasl 3 59 sl s3] S5 G Z 355 5o 15 ) lilac (A

R \/E)ebwdoﬂw(\

(Ble aalsa (Bl 5035 0o p s slacs) WS paa aaty Sl jalic L) a g sl jialic (Y

a0 518 b st 5a 1) e WS O asler Bt Ho 1 ol Ot (Y
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aas 8 20, sl s yuslic (¢

sty Ginlai 15 4G sok8 yalic Gup welis @ 1 () crard o sel cnss Sl o (o
[./486 104189 7300 44522 111024 | " :uy]

s sl 15 G G 5l gudne 58 e (o

O— Y g

‘)3:) a.la:;“) .]a.u.n\,] (/\—VJS.A.:LJJ sy bJ‘JQLiJSﬂ—bJSbﬁJ‘A}eS&AJJ &._\:\‘}5_‘ L;.‘té'.‘l%f_*

s =acos(p)+ \/bz —(asin(g)—e)’

‘J.-.:LL::LS.A e=03,b:]5,a:]uT‘,.MS(u,am‘,:)a.wl‘,ju.uuo‘,wbsg;@b
S soliiel PlOt(P,5) b 5 oyl 50 .asS arn 3 0 <SP < 360550 50

J‘&JJ‘@.}BC;J}@L}M@GMH}‘M@J&GF‘)JPJSQ‘J]\}‘(_;A.AAJJO—Y
:ﬁgwAJQJPQ&‘QQJMGWJJ‘NH‘C;|Jl:\.c.

p=100p,/ py %

aal o JUSa was 9 K ol pr ol u S

X sin’ (nzr, /T)
=1+2)y ———— 01—~
Po ; (nzz,/T)

5 _ ! L

ol e ?=ﬁﬁ-‘s oasd Sl Gass o oddh ples o 7

A€ ay 2SN, <25 550

S s Sl Ha 15 ) dalala # - Y

' L.B.W, Jolly, ibid.
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:ﬁ:’J‘JN%w@JC)TJJ‘lS

a .
S, = — sm(ﬂ\/a2 +x2)
sinmaNa +x

Jﬁwdﬁﬁxjgﬁalmmam‘)d

ey = IOOM %
S

00

sl wmsu o ganl Howal a=4/2.8 5 o< juss 05wl Jlse L S G 1 yx S
(oS suldinl prod eb Ol S dlas ol N=100 «<:oZsa 1, x 4u0lis

{.€,00=[1.0001 22643 40610 64176 93707 129670 172642 223330 28258:wuls}

Al Jouls Jlaial J&y sl o oS 0 ielyly 31 uu® sl cas glaslsl 5 (S Y -Y

J Ip
5:{—2)@#}
niog
Shaabes 500 siell B anbplal ¢ golas sladisai b X; o Lo «S
x=[72 82 97 103 113 117 126 127 127 139 154 159 199 201

‘Jﬁwuﬁm‘)ﬂb @‘JJM&&}J‘S élgl.u..st.\‘s‘,‘)s é&db‘&h\:ﬁl\—\'
x=bsingcos0
y=bsingsind

z=bcos¢
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40 gbojuw‘,il.c/?‘gédmé

Ol Lali b Kou Lluse 24 5, 059 <90 z;uﬂ P iie gl oLy Lals U Lluae 10
mesh(x,9,z) siws 5 soliie U1, gl Sass 5w LA 0<t9<360¢,l_, 59 19654

50!
e ] 27" sinhy+ sin
. YRSyl

n'+x' Y’ coshy—cosy

il (oo ) Sose w7 A5 50 5 sl gsd Jen b o Glalad Ve - Y

k_m /2)2k+n
Ju(x)= Zk/F(k+1+n)

s LB gamma a5 b 55 50 58 (JossSB 5 1T LI b oS slag) S <X <6550 50
S wlis besselj (1,x) Ja)s bl 5l sasl caws 4 5a0lie b 15w feuly sl o

Yo £ oY Ay
xx=I
.\_;A.AQL.“A.A\%JAI\,’;(x'x)JZl@Jajaﬁwiﬁduﬁﬁ)lwﬁuQTQQJHIJJ

(oS abaade 501,V = ¥ - & Lads) aviiaa JU S gl 5 slagw ke 51 & 8 «S
-1 -1
1\ 1 -1
S 2|-1 1
1 1
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I -1 -1 I
1 -1 -1
21 -1 1 -1

111

q

ExSUI8 S 5 OlKe uuS Sl Hu 15,4 - Y K hadia ulhl dans g3k VY- Y
il oo ) osse w0 ol slaiis i G a5 L 0; 4

T3 = A1A2A3

Cal oo ) Suse w o A]

cosﬁj —sinej 0 a, cosHj
sin@, cos®, 0 a;sin0, _
L= ' ‘ : j=123
/ 0 0 1 0
0 0 0 1
9
ux VX 0 qx
T u, v, 0 gq,
o 0 I
0 0 0 1

0,59 4G5S LI58 claiis sl © cowd 0;48 P o X sla waine () 5 G, sladdle
Os g ol o wab a;=35a,=2 a,=1, j=1,23 . 0=30" 2 .5aL
Sl 1s Vs X3 lassae coSL18 o 5 0, 59 G5 S H158 olialine slSiws 45 s 05 4kl
o IS Ha Ll X s3lse Vi s Vysdlee X5 g, =5.2321 g, =1.8660 ;s }.usS

sl g

W Ve U ) wdls co 08 win (glols o) Guwsile Hlule (aa win osloles Julas 50 VYV - Y

H=X(XX)"X'

il 4l S
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av cllas g L yilo / a 9o Juad
17 31 5
16 5 4
119 28 9
12 11 10

.J:L.AS ',.s.u..s____ “‘JH(S).KQ).AALLC&&T

{.diagonalE=[0.7294 0.9041 04477 09189 zey}

Yo 4 X3 tan'l(uy/ux)
I L Y
' /{s a X2
Y3 : 8
6;
}’2&5\
i 0
f
1
|
a |
|
I
yi 5
1
a; 0 i
1
6 ! .
. q Xp ]

@latin col3T dau da 5556 (A -Y K

S Soge 59 S aan, T Sk Gaad 850 Lo 15 ) oo sad 8350 slpw 3 S 8 VF - X
100 i SIS G s 58 w50 59 IS pea g 1 Jol Uas 200 oniss (uas laddas laas
._\:us.\ a_slj\l.....\ sum ‘)Jla.ud :)‘ La .ca.u‘:! C)J‘)JT Sieuds

e gse (W

N |~
N |~

f(z')zi %5: iSin(2n7zr) —

n=1,3,5,...

Y H.P. Hsu,ibid.
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MATLAB 6.5 s, is g Lol an

slog) ohsss g 9o (o
I 100

f(T)=E+;zlsin(2n7rr) _1<r<]

n=1I

(5"’3' Olaayg TH (9
100

f(r)= I 1 Zisin(Znﬁr) —1<r<]
n*]n

2 z&
ez (o
T 4100
T)=———> ——cos\(2n—1)rr -1
M= 2y (2n—1)zz)
s 5y (g s £ 5o (&
T 41()0
T)=—+— cos\2nrr —1<r<]
1) 2 migl-4n’ (2n77)

P X

& cosnrt

1 1 2
T)=—+—Sinar—— -2<r<2
f(z) T 2 ﬁn:;ﬂ” n’—1
Slee (e
T)= —+ COSNT —NSIinnt <t<4rx
J(z) 2 “il+n’
i€ sl Liole cga 1, 7 laie 350
sl &3 pee (¢
4 105 .
f(t)=— z Smmzzasinnﬂr -2<7r<L2
A po135,. (nﬂ)
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49 cllas g L yilo / a 9o Juad

\ é .o .
P OB a5 ) s g9 VO - Y

N
S,N:Z—Cos(ne) 0<6<rx

2 2
= n +a

N .
S, = Z—’”’”(”e) 0<0<2r

2 2
= Nh ta

:ﬁ__.)l.A‘N—)OOu:&JQTJ.:‘tS
_ ﬂcosh[a(ﬁ—ﬁ)]_ 1

S e > 0=<0=<7x
2asinh 2a
- ITSll’lh[a(lf -0)] 0<0<2r
2 sinh ma

Wl oo By ) G b ws o
S -8
en=100—"—22 o  j=12
J
S

1 Ui e 50 oy o) o sl @ =43 5wl ol Gldl 107 554 807G 10° 5 6 &
(S Ja sum 5 51 saliiad g |, divis)
e, =[-1.2435 0.8565 0.8728 —1.9417 —0.9579 —81206 0.7239 1.1661]: by }
{e,=[80538 104192 —8.9135 —54994 12.9734 —0.5090 —17.2259 11.2961]s
N =1 el slos ol T sla 4l 4 LLilsins (gl dadin aas o Llul s oles )5 17 = ¥

Y N . . e
Zd}dwul:;::)g‘)(s‘}uhuyw

o0

T(x,y):i Z Msin(nﬂa)

T w135, nSinh(nza)

d
0<n<l ‘azzay‘xu‘:te-.wde.ﬁﬁ‘-emcsmabbadf:% ay =

' L.B.W.Jolly, ibid.
% H.P.Hsu,ibid.
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MATLAB 6.5 4 ,s,is g Lasal, ye

sy Giule mesh a5 soliiel b il oo o =2 «S0olKin 1 dadin plos 353
1
(anSs salaiead sum ) dicas Ja (gl )-ails A?]=A§=ﬁ Wi a8

Aol Slamla 5 she Ll ce yus g1ols cu gl oo SaTe Glac ) Sy 58 S e VWV Y

u(ﬂ,0)=z 0<n<a

u(n,O)zjiz a<n<l

e oo nlae 5 G b g o) lsls el o

2 N—>o©

u(n0)= anl(l—a) nzz; Sinﬂ’jm sin(nzn)cos(nzr)

B ‘._\.cl‘.:s ° A :0053 A :005 ;a:0.25 (N=504S£A‘§;A “) u(?], )
(35 w0l SUM 5 31 alicie ol S (5 50) sty il 07 <2850

| o s figure & yahy jarotate 43K ) soliil Bl Guy S V=Y JSE o s ol e

el suds suly L

O-F-Y yada
¢l sadd soly ) a¥alae oK VA - Y
165s+32u+33p+13w=91
Ss+1lu+10p+8w=16
9s+7u+6p+12w=35
34s+14u+15p+w=43

TS adidie ) culyd Gle 50 Hlale 580 S Guuad 1), W s P Ul S 50lis
sw==0.0500 .p=112875 u=-8.7133 s =—0.1258 :uly}

{.determinant =7.680

f

POWEREN.IR
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AR cllas g Loy yils / g 90 Juad
= =
.
SR XA
AR N 5 RN
) %Q\\Q‘\\.g’f&&m&% X\
SRR
1.5

%;LLE;S:-_,J 4:\.'\9‘ L;_‘L‘:\_)lé&si)‘.dﬁﬂ (\'—Y US"".“

oS o 1y el sad suls a5 800 JAals 5o (SO aS oplite Guia go boails Ll gt oo VA - Y
slale plad Guines il b aa gld 5 a 5 Se S Bl il plas )&
G R Bl Gl s 5 b s adl o € O aola plad 5 b S5 Bl g
5 Opposd U5« O, elad (15 il oo V) 9 B (a0la Blsial 550 50 V) 5B s 5

ot ools g3 bl b3 a5 4 1 elansle

A
O-rri(r) :_21+Bi
r

-4

Cua(T)= rgi + B,

uri(’,)= _(];U[)Ai _i_(];;)i)rBi
T i .

1

‘BiJ AlM%&‘ﬁwxb&\}ﬁb)ﬁ‘)%QJH‘JJ(MQ&M@ﬁG&‘J
oS salani i=1,2

O-rrl (a) = 0
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o (b)=c..(b) b)
u, (b)=u,,(b)
u,(c)=-U,

o aal a5 oYolas sl 4 et (o) Lo (A1) eYolas ols 518

1 a’ 0 0 A, 0

1 b’ —1 b’ B, | 0
—(1+v,) (-v,p? (1+v,)E,JE, —(1-v,D°E,[E, | 4, 0

0 0 —(1+v,) (1-v,)’ B,| |-U,E,;c

V=V, =04 SolSia = b 4o aola 5 Slals ola Slsied o osh GBS
b=0.25 inch.a=0.192 inch .U,=0.01inch .E,=3.5x10 psi.E, =3x 10’ psi
S dalae Iy 0l o ¢ =0.312 inch
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Pow

malia aslas g Lo oula (o S 0yl g
Slawa 5 b slran Lpa soa (lad 5 (Do) b iy slag) V- Y
INPUT [siws baugiasals o Sayly Y-Y

A &S uSayly VY-

Ay S oS ayly Y-V

Do S guSayly VY-

ourle S Gu Sl EYY
90 [ sasos bl slebls Y-Y

Lags el
sals Glalad Gllae Glasd 8oa3 59 S (Slawa 55 b ol yen Lpa s 05 Gluled slas s Juad 0l 5o
ol sad suly LES e sty S ead 58 9 u S 6 Al a5 0 g o

L ol yan Lo g8 plalas g (Sgya) Lo iy alaal (S5 985 \-Y

galielaBgsn 5l oS5 5o L1 T s @lhmas Jlael 5 L ke 55035 5 slaal B3la) Gllae
5315 LT () i S i 6 555 0l L g o i L e Lol oLie

.J}Z&L’_A&;wuufﬂb\f\gﬂdﬁplséi‘ﬁi‘)‘;ddﬁy)ﬁbls‘}A.J)_.SL;AJ?
CA—G%&AJBAJ\,L&.UJJ_«LAJ‘)‘A 'lestll’lg]23' &i)b‘H‘x‘)S%é#‘)J“})ﬂ;J&

J‘J)::Q)JAA‘L_:M‘)C)S‘J::)&:
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s ='testing 123’

O

s = ["testing123' ]
el 8 Hlass o cnalse Ko buias Ll a3 € o s sa e SIS 5 0T o S aal e
Ol b
s()—>¢g
5(3:6) > stin
fliplr (s) — 32 1g nitset
wlie ol b ol olael wlie s dia, b LK Lol aab o length (s ) =10
sc = [sfliplr (s)]
..\ASL;AJL?T!H‘)&‘}&:\.:LJ
testing 12332 1 gnitset
(C)T e ‘15
ses = [s; fliplr(s)]
il oo 05 LS5 b e sile
scs (1,:) — testing 123
scs(2,:) = 32 Ig nitset
Wil o (Guies) SIS guline slaad (51510 SCS sl g0 54 S WS da 63
23 sl olhlae o oliws o solas oy, aas LB Gl S G il sla 58 50 S
SSLLS S olaad Jold b punsile sl 5o «€ €S ol cule, 4l el aalsa Laal
Slaal Gusad Glas oga Ja slalias (oSG L ole 1) @i Gol ol (55900 wils
s b s iiens (5 5lansl sledsb ol L, oyl o olSia LI,

S Gl

lab=[" first':'last':"'middle' |
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Voo =l Glulad g Laoula (u S aylg/ p g Juad

SR T O;sl B
lab(1,:) > firstb
lab(2.:) — lastbb
lab(3,:) — middle
by (sl 1) (sle et callae (LA A 0l o JB sLas S e b T S aS o aal A
S oo 1) o) 5 siees dace g JSdie Gl oS
str2mat
358 (3%l el ol LG 5l o 5o obie b olsin 1 38 ool Golalis
lab = str2mat(’ first','last',' middle' )
N Sse 1y o slalind sl o (3%6 ) 55181 G 1D Lu 5l Hlacs S glaidi, ool 5o «S
deblank
1S o s0ldiul 5o 5 ghen Sl Al S G goae Hluie S bas o
num2str
G, S ol Bas s Sose Gl oo wdl shiel Bl awile b sse S num wiS (a8
roudly asal ga
z =num2str(num)
aab o glid, piate Kz ol Hu oS

X l:tJ E)lkﬁ ULAJ; EH‘)J ua&im (&ac GLA@JF QJ‘JJ‘JB [GIVEN E_\lé_lnumZSlr ctl:s

00Sala Glasklne Ga, b, guae nalie ;5 sias Gl Joliie HEale S g, 00 LIS Ka S

20 Some 4wl € aal o SlS a5 G0 Gase (gaae soaiie NUM S Gl sl 0K o

) Sy L disp b S alkbs ol 53 Soak 5o o Gloled cga O s ol Lo w sl suls olas
ﬁAS T bému.-‘

num=12.567;

z =num2str(num),;

disp([' Product
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weight ='z'kg'])
95 ge saliiaul 535 Sl ) 5 sasdd KA G b
num=12.567;
disp([' Product weight =" num2str(num)'kg'])
readls aaal g2 1) 55 (asod sl (o0 el 358 ol s 4SaalKia
Product weight =12.567kg

oS aS da s ailge 26 Job b ool iy ool s oo 80l Ginlad llae Loy §smly 5o «S
it e 438,8 LI3 Lo Jssd BB glis, slasShIS olsie 4 A slalas

s (o3l (5 Ll num: S
num=[12.567 3.458 9.111];
disp([' Pr oduct weight = num2str(num)'kg'])
radils aal g oo w15 55 e
product weight =12.567 3.458 9.111 kg
S o soliiul 5o &el s Sl UM Hlap sesic 54 6l s Gl slas) cga
num=[12.567 3.458 9.111];
n = length(num);
disp([ repmat(’ Pr oduct weight =',n,1 ) num2str(num' ) repmat('kg',n,1)])
iondls aalsa sl yan 4 1) 525 asoa 1al B G S
product weight =12.567 kg
product weight = 3.458 kg
product weight =9.111 kg

Fo sl 59 s Glalad s G 1 UM Sl 5 sal s 5,8 S
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num=[12.567 3.458 9.111];
disp(num)
aas o Olis illae lesd 85y 5ol ) auoA S
12.5670 3.4580 9.1110
i) e LSS5 pe o
num=[12.567 3.458 9.111];
disp(num' )
rosdls walsa Jloas 1) 5) dags
12.5670
3.4580
9.1110
220 Boloe gl Jas iy 4 b S guae alE)) slaas B aas oo o5l 5,8 4 Gaiges Lllas
rwlad paaas
num2str(a,N )
Al slaxs Sl o oF aliyl slaas N 5 spd o Gy 40wl oS ool suae @ T 5o S
Gl 4 1y sae Gllas &y gem Oal o il Hltie) dhS oy cran aliy) oland 31 S sud Gy

T ol 5o S ) Glllie WS waln Jud (Nals) G b1 sl b T Sl
iy a1y wal e @ = 10007 = 3141.592653589

num2str(a,l) = 3e+003
num2str(a,3)~> 3-14e+003
num?2str(a,4) - 3142
num2str(a,5) = 3141.5
num2str(a,8) = 3141.5927

g 35S S 5 63, s plsie ¢ () slel 4l o S a8
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sals Ginlad Clle Glo s a5 e s slols sla suls Lislad g W1 B 0 S a0l LB S
S S S 1) e son goae sulie s

220 S ollae lasd Boaiynn b ausd Gl ca fprintf 5 g 5l soliiul K Ka
b oo

fprint f(1,'%...." ,variables )

sals Gtalad Gllae (lasd Boady oo b Laga son S S o uas (' GLe ST cnlgl o 5o S
oS 1 (a s0n slasaiie ciesd w5 pe G Huii S AN 4S (5 s g Ole ST Ha s
LGS O seas S (A Cuad b Gusile Sl sl Ko Lasaiie «SuelKia o S aalpa
e b Oble cieyd Aocuad A5 osdipe aladl cieyd a0 palaial cand o (sl
wlel o Jolate cia i S g po 80 LI s Gl 5 5 8 % ceedle Lol o La e

b o ) JS& Bl 0 gl oo o8l g suliinl v g0

xyf

Ly oo Gtule S slgie s b bl (glys sl o Jslaie slace 5d gl 53l 5 (S f0T 5o &S
X (piaad .S danl e fOFintf | siws o550 50 (Matlab Help Files) (e SoS sLLl «
s a0 4 o) Slaa3 Y 5 S e a1y e aliL) S oland o sl e e sae S
Dl Gl LI, fprintf 5 sicus 51 solii 5 9o Lo o)l oo Cpane 1 03,58 o 5158 Hliiel abalsy

num=[12 —14 3.458 0.11167];
Al sl ga ol (aline slas gk 4
sl PPN 5 s 3 soliiad b bd K Hu sla opl Giulss cga

num=[12 —14 3.458 0.11167];

Sfprint f(1,'%5.3 f" ,num)

feadls aalsa s Lo 1y ) daud oS

>> [2.000 —14.000 3.458 0.112

Wil o Hliie) il cualy ok 4 sad Bl Jis 4w lolo num(2) s num(1)«S LS a5

n.n s

cral Gl Grae ! BLES Gainas ol sad 0 S L) B B Guy a3, 4 4 num(4)Sdls o



N
POWEREN.IR

PowerEn.ir

AR =l Glulad g Laoula (u S aylg/ p g Juad

ol 1) oS00 wllas oslie anl S5 ge anilont sols Glulad gas5a sl suls 4 b olaa 4o «S
G 1y seolie ol aalsas S upd suyns Enfer S g5 couwdlS wa bi 4 G35, gl axS
wilge s sgane e € "N BLE ) eaas Gl sae Sla Gl s s
S e soliial ) Ballas
num=[12 —14 3.458 0.11167];
Sfprint (1,'%5.3 f \n' ,num)
wly wal s a1 55 auod S
12.000
—14.000
3.458
0.112
S e suliiuad a3y ol s 31 ailou g 1yl slae) €€ 380 plea b sae Lleg same w5 cga
num=[12 —14 3.458 0.11167];
fprint f(1,'%2.0f %2.0f %5.3f %5.5f" ,num)

)ﬂ)@\jﬁéﬁ&b&lﬁud‘ﬁﬁ|ﬁ‘bd\,ma..sl.qlm‘d.ualﬁdd‘)‘%wkjfﬂﬁui)dﬁ

als aalsA a1,
>> ]2 —14 3.458 0.11167
1S o 00l 35 @l gis S wae 58 g IGLES e
num=[12 —14 3.458 0.11167];

fprint f(1,"weight =%2.0 f kg pressure=%2.0f pa time=%35.3fs
length =%5.5 f m\n',num)

s e 4o 1) ) el oS
weight = 12 kg pressure=—14 pa time =3.458 s length=0.11167 m

1S o soldinl 5oy (e BB )« S &) gems saolie (ol oy
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num=[12 —14 3.458 0.11167];

Sfprint f( 1, weight=%2.0f kg\n pressure=%2.0f pa\n time=2%25.3fs\n
length =%5.5 f m\n',num)

s aaled ) Galke o e €
weight =12 kg
pressure=—14 pa
time =3.458 s
length=0.11167 m

ololaidl anl 8 go @ gain! o Wil sals (il Sl @ )8 b alael olad aaal sas S
Stada (sl b 4 il @S suliind Gl 5 s ssa sl wa 3b 5 008 sisali |y e s
125 Bllee

num=[12 —14 3.458 0.11167];
nn =1 :length (num );
fprint f(1,'x(%1.0f )=%7.5f\n',[nn; num])

resdls walsa Jls G 1) ) e S
x(1)=12.00000
x(2)=-14.00000
x(3)=3.45800
x(4)=0.11167

input , gicus Jocs g3 L suls (oS oyl Y-Y

g 5ol b g3 S polasy WIS o IMPUL Hsius o e & wilad wyly PUL g Lo 53

Ol o L suls Auda K8 aan GLES Gl (Lo 53 8 5ay Ho sk asly Wb (shan e Sl uaS
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A\RR =l Glulad g Laoula (u S aylg/ p g Juad

M‘F‘;L%MMJL;:JJA&)&JGAC&‘&:\‘Jwﬁug‘)‘dx‘).“S.n.u“LAbJ|J4S&J.uS\9A
o Ha Lasuls ug g sledigs sl anas Glaled | Galiae oyl ge (ol B ansls sl o oSIodls

b S aal i I8 s asse Ym0 5V -

Al sy qasa,lgV - Y- ¥
S o saliiial 535 5 siess 5l (guae S S G S 9l sl
InputData = input(’ Enter the temperature in degrees C :');
Slaaalsa plas Gllas Lo 8 8 5ay 5a 1) ) @olie hal Bl Gy S
Enter the temperature in degrees C : 121.7
Dsbes sl Ho 4y L€ 4 J Sy dbE e ol sud uyly o b 1217 sue S
g go sad ayl g saalie HILSS B il B8

.A:\SJLAC‘L;;@B.AQJL.\&OLAA)J‘GMJJ‘JAJGAGJJ‘)g‘JL;&‘JW.\.ﬁ:..\::‘\93@).:‘)‘5&:44%.4.&

InputData= input(’ Enter the starting anglein degrees:')* pi/ 180;
MJ@OL}J‘)J&)C_\)L_&C&
Enterthe startinganglein degrees: 45

0. 7854 anut Data )..ﬁ:m ‘)‘J:Q-A ‘JLA > 4_3 Q.a.u‘ [ JJ‘J ‘):ﬁ‘)ls Jﬁu.u\;t 45 J‘Jln UT B «<
sl e (=457/180)

(F) culgol e o (OC)-“;el"L‘-“ asa O eoba dans daasd (s Ss Jbe Ol
S da g3

InputData= 1.8 *input(’ Enter the temperatuze in degrees C :' )+ 32;
o sala Gl )y ) oslie o«
Enterthe temperatue in degrees C : 100
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OJH‘)J Y. X) Om‘una.o QLAJ.&Z);S:JJL&J:&%JJ‘J U.al.i__s_.g J.A‘J.;::‘).:Jls Cu-u‘us-o.n
ool sl suliien) conlie (slguad ga Lo "\0" Gl 51 Wb

InputData=inpu(’ Enterthe startinganglén in degrees:' )* pi/ 180
asdls aalsa oo 4 ) 55 oo

Enterthe starting angle\n in degrees: 45

Gy Sa GaySayly Y- Y-¥
S oo ool 5 gieun D) gl Al S G S u)ls o
InputData = input(’ Enter file name, including its extension:','s' );
lsaalga olas Gllae Glesd 853 5u 1) 55 aobe S
Enter file name, including its extension : DataSet 3.txt

:)| suldiol “© ‘5\)[?.\45 ._\:s:ss 49\9: NIV R SEWE./ JJ‘J J:\‘)‘S -Ia.t.u\g] Data Set3txt 33.&) C}T BE) «<
osiess a0 ole ST (lsie 48" e 5l suliio] GhIA 4 u)ge ool €€ il g (i oS e

el 00 yunss INPUL

e SsaySaylgY-Y-¥
S o ol 535 5 sies S gaae sualie Jolik Hluss S GuS Wl
InputData= input(’ Enter the temperatues in degrees C:'),;
ls aalga olas Gllae Gleyd 853 a1 55 aobe oS
Enterthe temperatues in degreesC: [120141169201]
sl st Ly 5ulS s [120 141 169 201 ] slset Jalis s s 5T 5o &S

o8 u.\\g.ai J‘)‘J @J:LA.HJ‘JJ:\&S:!&JA:J[—)J‘\); )i‘ ﬁ‘:‘@cSJJJ*A l%l;v“)d gﬁ\)‘ adu:u.u‘

S B 1 ) eobe Bl LK o) syl

[120 141 169 201]
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WY =l Glulad g Laoula (u S aylg/ p g Juad

s ile S (38 9 ylg ¥ Y- ¥
P oo suliial 5 5 siews ) guae palie Jold s sile S (0 S sl g
InputData= input(’ Enter the three temperatues in degrees C\nat...
levelsl and2:'),;
laaalga Glas Qe Gleyd 8oy 5u 1) ) aobe
Enterthe three temperatues in degrees C\nat levels I and 2 :
[67 35 91,44 51 103]

oSV Input Data ,ssie .cvd sais o5l g 5,8 w53 [67 35 91 ;44 51 103 ] &),1 o1 5o <
A3 e (2%3) il

292 /95,9 Suls slebliv-¥

Sl aal@ia) hal cga Lasals (0 S sl aga (o Ko sulo Glan a8 ids ju «S ) shailan
el plaesad b s (e L S o pee 4 Lasols By 5a5 a8 Gyl e IIPUL ) siess
W gl oo sals slasl 4saie S Sl olie Guinad wd sl s S E Y ST - T slgaas o «S
Sl oo 5olS il o ad aal A G andy el 5o S g Hall 50 BB S o wBl s e
Jha S s sl 1y Y =0 Gty w3l sols Jold L oS 0 iyad o 68 4 1y ol S

e dallls

Osla L1835 ) o sle OTqu.ul saile SL Lasuls o S a‘,baﬁ‘ﬁy Oy S S Ll
i) ssiess 5 ol Gusw 9 ASCIT e S35 S o Lasuly

load

S Enter s 31 soliieal b Jlacs 58 45 wlga o shes 4 sl S5 4 1y Lasuls Load mls
LIS cdle Ly I8 ola S5 31 soliinl b 30 ko o o s3l3 58 5 33k e in gins o
o8 oo suls slaslay slasd inas g slacs 5a 5o suls (sl S wlaad el sk las oo (slasuls
b L e el alia 5o oS el SLIH biie SLal3ll ol il il 5 olus Wb st
S5 ol lS3a S o Jae J S5 s 4b BLEY Gliia Enrer S Lokl 59 58 Ll 4a s 35 se
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oala e‘iﬁ.& 4&3})\9‘.‘:)4 ‘é-.tsu-o J)‘JE”ZI@VJ&.‘SJ‘ sulail O “) Lasala z‘)::‘)ls CSJ'L’""" J‘J)::
s oo suliioul Enter wilS ) HLSs (g Suls 58 51 Gy o S st Hlo s SO
BB Lo e suly S A (5,8 e oLES ) Load | gicus 3 soliia) §eus 50 auan s)lal

il s K 18 ) o g Data Section 33.txt

11 12 13
21 22 23
31 32 33
41 42 43

Gopiie ol Ol gie & (IXT") 85 geuy o LB ad S el Gl Load o sste slgilils B (S
g oo Saals wlonel dsgsyo bls Lo € s sty (Gislas by pwle sslic «S
wiab o dlael Jola  (4X3) w5l «$ Data Section 33 juaie (fie bl L oopl b

b aal g suliiol

S 4 s O

load DataSection33.txt

O

load 'DataSection33.itxt'

Ly

load(' DataSection33.txt")

S alsiee Sopeall pd ool sad GuaI NS Bl ol e oS spBe Gas il

s e 5 53,8 AN 1, Path 38 File 5ardS bl sio 3L 5 aiS suliiea ¢d | sians

oaddie (Ao bls malu gle) 5o Bl ol 4 Wgd o suliil Sle) (JSd i ol aaS s |

33 il 2015 @ 15 pule amie 58 B panlpis 1 by oS aalpas Lail 5 o
taasls &) geasl

load 'DataSection33.txt’

y = DataSection33."2

C)&‘JA.A‘PJ;J.J‘J)iJiA:\L‘lS
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Ve =l Glulad g Laoula (u S aylg/ p g Juad

121 144 169
441 484 529
961 1024 1089
1681 1764 1849

):UIS sdla C):“JJ .JJ.JL sulail Ls;fJ GL@Sf:‘S::)‘ ..\:iL} Sy C):“JJ WS ‘ﬁ‘m L;;Jl.tu\

O OLzals €€ o L wsm 5o slasuly ol st o Dyal il il Seal€in o pal aal s ol
iy oo 2 Gle Gk aalsa Gaae L glal )l

Wl oo ) JSA G e L

FileNamel = input(’ Enter file name containing data (including suffix):','s" ),

load( FileNamel ),

m = findstr( FileNamel,"." );

datal = eval( FileNamel(1: m—1));

y=datal "2

3ol LIS 31 (gl @ity Hu d) il Lo ot S Jaks e S (5,b ol ) oS findstr b
S 2B 0l 5l L wlo S e 5L sae S mpse o 15T cualge 5 80 S oLl 1) s sdi e
Jals cede usa Jolis Lol s oo FileNamel Jols oS a,iSILIS 51 glaid, GuS osans
Filenamlf1: m—1) o 5lie 51 Jbla (ran 45 aslos S soliion) gt pad () iyl 5o 5 Gt S
Bud Bia JSb oS Lol 5 aslen gad Bl (Ll Al 5115 ol 5 gy Gl b ol sad suliial
G IT b wab o sad GAls 3 LU Lo osa 5o Sl gt pla ¢l File Namel s g
I ke €€ 5l o oy pem VAl siws ) soliiad b LISl s Joass oue oS
S e (b0l 9 S e LI BBl ST Gl gy S,

GG 5o 1y T e s 4 a3 G e BB S ) aS 1y suue palie B salsas LS S
S sol8ia) ) 5 eies 5 Wb S s Al

save
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ASCIL s S o)) sie o Data Section 33.1xt Jsls 5u 15 sae 58 e 5laie aualpis wiS 43,8
S aaal g soliinl ) (Sie B 5l o geaisl Hu 4S8 A0

load 'DataSectio n33.txt'

v = DataSectio n33."2;

save ' SavedDataSection33.txt' y — ascii

e aalsa 515 o s ) e &S
1.2100000e+ 002 1.4400000e+002 1.6900000e+ 002
4.4100000e+ 002 4.8400000e+002 5.2900000e + 002
9.6100000e+ 002 1.0240000e+003 1.0890000e+ 003
1.6810000e+003 1.7640000e+003 1.8490000e+ 003

S 283 o 18 058 Gy oSl a1 Bl Gl 5 ol oo suly il ] 88 4SolSia
(B (sl sl 80ty s Jol€ usal Wl (pala 6, a8l K o LB Gals L3

load ' DataSection33.txt'

y = DataSection33.2;

save'c :\Matlab mfiles \ Matlab results | SavedDataSection33.txt' y — ascii

oot B pal g sree Gusol Gk go 5o G sS edle H1 S g B (KK L wiS e

REXS u.“_; GLALASJ ng)iJ oM U"L‘:" )-AUa ‘)Jah_n e Ui‘ .ﬁ‘éd\}aﬁ suldiol ‘J WRs0

o33 B ol 5o 58 1) (50800 soulie B paalpis S crinan 0l ge (sou0e e puoul o

Jals 4S S (255 anS u,ly SAVE S sies 5o ) Gellas |y oLkl slauitie sl Wb (xS
sl 59 S wlas 501, Data Section 33.1xt 5 3 g g0 3lie g0 i, YU S

load ' DataSection33.txt’
vy = DataSection33."2;
z = sqrt( DataSection33 ),

save ' c :\Matlab mfiles\ Matlab results \ SavedDataSection33.txt' y z — ascii

O 4w (51518 Sl ya S Gl i glols G ile S ol o oS (L 8 0 sa g0 (sla suls
s aalsa el
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ARNY =l Glulad g Laoula (u S aylg/ p g Juad

il Z 4 by ye AT Sl Hlea sla suls 5 ¥ 4 b e Jol b Sl 59 s ge slasls

NEV PSRVY I B W SR P L AT VR VI

L (a pad
55t alal s Aasl 31 soliienl b w55 o 425l s slacl \ - ¥

|(1+43) (1-45)
e R

T disp s fprintf 5 siws g0 5 5 soliiel b Gurs 5 80,8 alaol 1 slael ool ol Slaia suils
HJ&M@OM}ZHJJ#}JBL&&&A‘J

FO0=0
Fl1=1
F2=1

F3=2

F15=610
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Folez Jad

s 93 dols yr a9y J yas
Cosie V£
b oboa JAS vt
WHILE &l y-Y-¢
IF s Y-Y—%
FOR als y-v-¢
WHILE L FOR &l 3l 58 gaspd  £-Y-£
SWITCH, siws  0-Y-%
Gl IS gla LBl ayl€ 4o Yo
JosiSt 2% Joua U<as V-¥—g
85k (oS B gy 4 b S liae gla ), Guly Y-T-E

Loy »a5

soliinl waliy S slac,be lhal i JES gl € SSES slaylnl Juad ool o
Jass 1y J5S wllee € Libie 5 oludl sla Slae fesana 5 (5] Gipes slran 4 csigsd e
.CA.A-H‘ sl ﬁ‘)‘ ‘A:\:\SL;A
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doade \ ¥

S Sl Hlen Wiy 4 S e L8 LLOL sose Leliny S sla sobe € i3 S S
by Lo la sty ool 5 (S o8 a L switch o for «if while w55 o & s 4ol 25,
e 08 S Gk alad g oo salls end [ gl ol ) 5 Ses cand 5o o Jlows w s salls
b el HEALL Ll ol oS 385 B st o sall end st 5 S SEALL | g
LS e lal

23 b S G o s a5 b aBI S e (IS AL gla sies Gl 5 S5 e
S e 550 B slatiale b T € bl b ool oo sl el Gliusa Gle

oo 1y by o) B aiis dewly ol e sla Sae b IS sl Al

ol sad sola V=E Joaa 5o clhe olead) 5 ki Slae win wslad a1 5 sty aia
B AoS LAl 5o 5wy olhsias € sgde o s JHS glaslale 5 soliinl alKua
GIE wila) sl Gdp ca cew Ol Aol b oS o end siws s a o L) end | siws

Woady (o0 Spsee S Jaldie
e aladl HI8usa ok 4 Jae Gol callas (gla)y JIKaI L Kl s laias 5l suliienl alKia
Slae 15T oo oS ahie 0B S alagl sl 15 V= Jgaa oo ssase (e sl Slae o)l 530
S (a8 S soliind el 0 T agod wal ble K1y 1T asoa wdl s ilie
S el ) s | 8(X) b aaal s o

g(x)=f(x) as<x=<b

=0 otherwise

el go alagl 55 So e 4 ilaie Slae

y=(a<=x&x<b),

&JA:\‘O..\.::.'L;&J)‘A:Q.AGJ&xJGAMJ:&JAJJLJ:)‘J:@ bda&.‘-)dﬁ

(a<=x&x<b)
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W gt doli s wagy IS/ ke Juad

ol 5 alie Slae wia (V-F Jgua

olatil sl Slae

== = s slewo
~= # Qi
< < s
> > ..
S
<= < .
= solews S3S
-= = solows il
“.é'b.i.a ‘;Mﬂﬁc
& AND 0
| OR L
~ NOT &

‘)._ﬁdtia‘sl.a:;cs‘):s\g(&\-—u‘)d) ]uTJ‘JB-QJ-IJAL’ x<bJ xzaﬁw&mﬁ@ﬁ‘éhuﬂm

x=[-4—114] 5 f(x)=e" . b=2 .a=-1 2 ;)b ouual (1al2) 0 ;T oo x oo
s 28l gh ) Sy ses 4 S o suliiol Elaie Slae ol 5 &€ (gl wolins @ peail 5o adl

a=—-1;b=2;

x=[-4-114];

gofx=exp(x/2).*(a<=x&x<b)

sl gofc = [0 0.6065 1.6487 0] )5 g0fx ke |al 31 Luy «S
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dols ys by ) has Y-¥

while &l \-Y-¥

Sose oley L dla 3 zooa 5 0S e SIS Gaaels Slads G 1 siews win b S while &Gla
ralge 5o) Soge 4 O K UK wsls S8 s (b sl S 0,58 e
while condition

statements

end

bag € aab Lot ain L S glls wlg e condition s ole oole o] Lo oS

L8 e ,lade statements
sadd suly cleMbl 4Kl raisS sl Jsl Jlie wS o Sl while &la 3 JEs gs Lokl
Sas S u.o‘is.&) PO JBs 9 J\,.-fbu.n sulail ‘J..u.'bLsu.a sudl  (yual ZJJAA—O BE) )'.’Jls Ja.a.u}]

&L:ﬁkb‘amaddﬁdj3\—\°d&o

2SS uly 86 311, soae wala o 5, 5 adl e lbe Baliys S 5 e «S 3 ol ke

5 il Gty 158 s pund 830 Lo (5955 4S Wb dolal Sl B 5alS 5 el p 48 Jac

2o G wlee ST 5 wase gls Glhe Ghals Sk Lo 1y GasS S JAl sl input

saias Las "M e aan o LIS UM ) 1, Slaie T el ool 4SS a1y (oMt
il OR bt Slac

nfnum = 0;

while (nfaum <1)|(nfnum>8§)

nfnum = input(’ Enter a number from 1to 8:');

end
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\WY g aabi s w9y JAS pyk Juad

G oagdioe &eb € (Gio uyse opl Lo) wdb e slsals s las by AfIUM lais |l Lo
5 an el while JBALL o))y B oS el |y (nfium<l)|(nfnum>8) bz while | gicus
o B oS o S while bbb & 5lbe 4 sl cend i 3 U8 @obe (o AT G Gas
28 58 b oo al HEALL uas LA bl 5185 byd St b el 58 byd LT «S uS

b aalsa end ool Sl ans sl o 4 o) o Ol
Q3559 S U8 cne |y = afium ) 5o - EALL L) e (ISl Jee b S wiS aa

.JJ&GA%&‘:}SJ&‘}_QJJ‘\}A‘&LJJJJAJJ&‘ﬁ,|a.}x‘)ls4_3)u$l.-.u

L sy o Saa Y- ¥ Jls
220 G sl S (Shle slass |l

Ll
SN:Z_Z
n:]n
L.):‘:“:‘b Sacd) ‘AJY :Aai\:iL;A Sw=ﬂ2/64sut\:\§;x§d‘)‘.\§.a O.OI%JJA;JJ UTL;.\‘)QAC_\.QA

.JJ._\&‘J&ﬁj&)w@uux.ﬁééwu@w‘gbdﬁ

series=1;k=pi”*2/6;

while abs ((series-exact)/exact)>=le -4
series=series+1/k"2;

k=k+1;

end

disp(['# terms='num2str(k-1)])

DSid S g o Sebs «S upad o suls 13 (L usge ol 5a) sulaBe ol lubl o Lags yew Llaie
LS S80S i while [Galu © a5 sl 1, abs((series-exact)/exact) L i while
DS ey Sl B o K ge 5L While b yi o ,le © 46l sy end B US| sics AT
ol st 5o S o a1y SlA L sams b sl Ll 810 b cal 53 byl ol LT &
Olosd Byaky Hu 1y Juola adla ol Lo 4 WS o Giolass 1) end [ siws 5 an | siws &) 5o

aas co Glas Lllae



‘_4‘-‘62:f
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s s,ls ¢ Lasal, \Y$

S sas90 B85 5 B wles S saliial (series-exact)/exact b yi ol 3las 533 5 il 5o
Ot sl (Sae oy 9n a6 sl b iy ol e Series —exact ool 8y il (Sas
wals 1077 50 35S 5T 85080 s (radl iie MR ulie ) wib o 1077 51 51 o le ol
Sy 51 L YU 31 adly Sl 4 series 5310 LT &S a5l ol b 18 i Gty a3 IS Gl
Gl 3l gosn sl celi Sas sla) 284 LS Wl oS sl 5Soln pde K
dila ool (Sae w05t GATI i b s caeyoll o sem 40 S 4l (gl S wda LA while

gt aoly HLis aa b g control slasnl « (85 6 Sy sl ) Al o) se

if y giess Y-Y-F
Sl 30 S o I s KK

if condition #1
expressions#l

elseif condition #2
expressions#2

else
expressions #3

end

end (py5 S ) ans Ol Siws Guw expressions#l , waul 158 . condition#t] «< 3
DS s ouse condition#2 oK1 il )y, condition#] < 5y 8gd e 15a)
Risom ol a Slygies 5 WK e 1al expresstions#H2 ST wal L5, S a,S e
sl expressions#3 o&T wwsls Sl 2L 1 Lylsd 5) alS gua S) 5 pd e 5al end

g oo Jwsend cp 5 Soom S am ol sias 5 Lsdi e
ot S 3 G Ol Gls e oinen b e soladl else Tf 4 else ol gis ) solii
2olie Glyls nAUM 5 X ] aas o GLES 1, T 5 sis 05058 533 Ll s .0 s suliinl else if

Omand el 5o (sl daulas clilae S b 3 b 5 ol sad sols cuws LT & € sl o guae

Llead
if =1
z=sin(x); — walj=1 S osd o lhal s o S
if nnum<=4 — =] € wsdige dalge By L if siws ol b

aaly
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Vve gt doli s wagy IS/ ke Juad

nr =1,

nc—] < dd#w‘ﬁ‘&)MJJL@Q‘JPJ&J
' waxb nmum <4 5 j=1

else

nr=1, } o Sosd oo lal Fose 5o LS ol s ol

ne =2, aal nnum>4 4j=1

end

else

nr=2; } O St bl s 5o S ol o

nc=1, aal j=1

end

end; siws 4 Gl aasls 550 S I Hsies S il o b wS e diadle S 5k (las
5l dla Jab o ol I eals (S 8s Ga S sl aiges sl 5l 58 s S

Sl Croglis (sl , g3SL Y-F Lo

S da g, das e S 03B (S s lie aedS cga ) el Cul s oS 55 il @
235 99 955 5158 suldial o) 50 Wl 55 co La 5 sSB ) (558 a5kl (gl S el e ) crand SO
Wwliys oo b o0 cund (guae yulis LMJSM temp 5 d Jdode ysulis oo sai suls

b e Bl £ 98 5l [ode cusS wiloads dulas

(o 2b S
Cloas =1 (e L
C,.a=0.70 Eoss
Crom =1 d <8 mm s5lasl
c,,. =1 8 <d <250 mm
Cruw=1 TA450°C Los

C =1-0.0032 (T —840)450 AT"°C

temp
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If Load == ‘bending’
cload=1;
else
cload=0.7;
end
if d<=8
csize=1;
else
csize=1.189*d" (-0.097);
end
if temp<=450
ctemp=1;
else
ctemp=1-0.0032* (T-840) ;

end

if lode=='bending' , cload=l;, else, cload=0.7;, end
if d<=8, «csize=1;, else, csize=1.189*d"(-0.097);, end
if temp<=450, ctemp=1l;, ctemp=1l;, else, ctemp=1-0.0032* (T-840) ;

end

(,) LIS 5l ba S Hu olpsiaws goShaa gl O (oo paals LS A -) el o oS b lea
555 00kl () U S e 4

Jor d&lav-Y - ¥

Soso 5 O S USE S e S edidie Slady slasd © 1 Sl st 5 gow K for Gl

for variable=expression
statements

end

il L jaate 51 sl a5 co ol gieus 510 wia L S S
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‘WY gt doli s wagy IS/ ke Juad

s aly SIS 5 s F-F Jlis

fa s dalsA 5) @) gee 4 Sliale bludl . an€ Claa 15 wal 1, o7 Bldle 854
iL
Puon =7 N
1—(1+i)

I IEYELS

i=1,/1200

G aly SlKaa ol 58 058 oo sula Gl goldel sae S o) gm0 oS ol Bliale 8 Gloae
6l o Ll 5 05 o suliial o, @Al (sl bad ) Gend wgd oalay JolS sk
Slals bacd o walsy 5 s alg Buds cals sy Hlale ol oo soliil sudd cdly y aly Hlade
ool by = L 81 aaas oo ol 55 IS8 4 Sluasly 5o 1 bl onl o pdigs sasels Glous

:ﬁ:‘J‘Jc’JJ‘AC&‘

in = ibn—[
P=p,..—1 n=123,..,m
bn :bn—l _Pn

s € bed ) Send P aas e HLas 1 bl by S el P, 5 Send 1) 5T He S
il o ccaeal alg JolS mals s sl p5Y Llie €0 D, Bilagl JralK

g Al A ) IS 4 gl o ala aly Hle) @ae (LG Lo oS Gllas § g

il e 505 JSd 0 I ulas 2l
loan = input(" Enter loan amount :');

durat = input(’ Enter term of loan months :'); “— 39,9

int = input(’ Enter annual int erest rate :' )/ 1200;
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ints = zeros(durat,l ),
prins =int s,

bals =ints;

pmon = (loan*int) /(1—(1+int)"(—durat));

bals(1)=loan;

for m=2:durat+1
ints(m)=int*bals(m—1);
prins(m)= pmon—ints(m);
bals(m)=bals(m—1)— prins(m);

end

fprint f(1,'Total interest=$%8.2 f\n',sum(ints))

<—4:JJ| GAJ_)‘A:Q.A

<~ 9>

i€ e JLio 1y el Jsers HEALe S e sl opl ad S Y -\ (idy Lo 4S sk oles
bJ‘dOl.&i:i&aﬂaﬂQuﬁEHJJ@\m@_{‘JJﬁ.ﬁJFJQ@bs@J‘@JJ‘A&(GJJJ\’

A0 e a1 5 (o el (nl gloal sl e

Enter loan amount : 100000

Enter term of loan months : 360

Enter annual int erest rate : 8

Total interest =$164155.25

J‘}é“z}mbwuu‘ﬁéﬂlﬁ)&.‘-ﬁjASSGAJJ‘J‘JJA&S&L;M‘)&)A:)‘UA@#J&&TJJ
JLA\)‘J\).}L@T\)J“S:}SJJ}Sforsuﬁhl:\forujagd\jjd")‘de;ﬁw%mﬁgﬂaa
LS alal fZer0 ol b 5 15 G sile b 538 0 gk e wlan! G ldulgewail (s b g 3L
Kas Epsem ol ik a ) wdd e (S Sl 15 4slin 5 cracd 5ol loal ole) Jae ol

MJ&L—AK&‘L.sﬁQJH@‘JJP&SLAfOF%G‘P‘wAJJQLAM‘
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Jind | gicus Julas dols ju 0 -F Jlia

slaol Gaa ol sud suls golaal Job 5 A 5 culie slael ) JSaTe @ Glas anS 858

indx = find(g>a)
g=[44710-64210] Sor 5074 5ol b1, @by wyd oo fuat 5 LS bugagl ;oS
S sl So
g=[44710-6 42 1 0];a=4,
k=0;
idxx=[];
for n=1:length(g)
if g(n)>a
k=k+1;
indx(k)=n;
end

end

disp([' Element locations for g(n)>'num2str(a)’:"num2str(indx)])

Jﬁwbd‘d&mg&adu)ﬁZHJJx‘}@J}‘MU‘HG‘JA‘b‘wﬁ

Element locations for g(n)>4:3 4 6
ol 52) S gee @ INAX Go55) Sty sloe Koo U o), S
g=[44710—-6 42 1 0];a=4;
k=0;
idxx=[];
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for n=1:length(g)
if g(n)>a
indx = [indx n];
end

end

disp([' Element locations for g(n)>'num2str(a)’:"num2str(indx)])

cumsum , giws Jalao dols o #-¥ Jlis

UT &st\.\ «< ﬁuu“p.\ (5‘4.Al.l‘).l A.AJ.:L\L;A b‘J&lJ JJ]@ (5‘)‘.) € sad suls J‘J‘ﬁ L;“).a #A‘PL;A

Csum=cumsum (c)

1153 33 oy 4 by 05 aaalsn Ko €=[4 47 106 42 1 0] Jus b1, by

R

c=[4 4 7 10 -6 42 1 0];
Csum (1)=c(1);
for k=2:length(c)

Csum (k)=Csum (k-1) +c (k) ;
end

disp ([Cumsum of c=num2str (Csum)])

Cumsum of ¢ =4 8 15 19 61 62 62

renel sad sola GLas a3 5o Csum Guss) e Ko ol S

c=[4 4 7 10 -6 42 1 0];
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Csum(1l)=c(1);
for k =2:length(c)

Csum=[Csum Csum(k-1)+c(k)];
end

disp (['Cumsum of c=' num2str (Csum)])

diag , giws Jolas dols o V-¥ Jlis
25 oies @B b plie mli € cand go Jobd b S (1X1) & 50 51D G 5le 51
v=diag (b)
020 oS 5 sl crand o
d =diag (v)

b=magic(4) ;siws S soliivdl L 1, b Lyl 5o cud g aalsd S o alasl ag cend o
@ ol andl o Z€r0 S gius 5" sl B soliial 4 Hlae oS aiS o B8 5 89S (s

ZJJ-]M‘J.&‘H:)QJH

b=magic(4); [r c]=size(b);
fork=l:r
v (k)=b(k,k);
end
disp(['Diagonal elements of b='])
disp (num2str (v))
for n=1:r
for m=1l:r
if n==m
d(n,m)=v(n);
else
d(n,m)=0.0;
end

end
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end
disp(['Diagonal matrix d="'])
disp (num2str(d))

de&m%_\mﬁou‘)ﬂZHJJ‘J‘)&J@J‘).&J‘)%“}‘QA\%QS

Diagonal elements of b =
16 11 6 1

Diagonal matrix d =

16 0 0 O

0 11 0 ©

0 0 6 0

0 0 0 1

J-l:.“j-‘\):éuds‘)f‘) C)JJ.AA‘L’ML:‘)J ‘ﬁ’JJ'.’U'“":" JLA.:J‘ AJLAL.‘;‘L’JL;.;\;|

b=magic(4); [r c]=size(b);
for k=1:r

v (k)=b(k,k);
end
disp(['Diagonal elements of b='])
disp (num2str (v))
d(l:r,1:c)=0.0;
for n=1l:r

d(n,n)=v(n);
end
disp(['Diagonal matrix d="'])
disp (num2str (d))

while L g for &la 51 5,48 £ 9> ¥-Y-¥

break w5 SV .55 oo soliind while U 5 for sla @la & 5558 a0 (LG @l break G
while G for Gla o1 5o 1ha) o &7 izl a8 S L1538 & 0 o while b for sla dla oy 5o
S da 9 el S 51 Tand 4 6T ad sl A S8 gie Ay

for j=1:14
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if n<0
break a5l oo pold if dila 5l asl n<0 & 5,
end
(end)‘)‘ﬂ_uadi)_“\“}‘d_zf‘)\gz_a.ud:)‘uukj
end A aalea Jlos

end

il 51585 are byl S € (T (S danlye 0 had 41l ) eliny 4 Gals oLk sl
L el Joon B 5 sd ge suliical Gl sl ¥ sare €r70r b oS soliicul error b 31 ol
.ﬁM(GJ.&CJ&Jt&A d.a‘.ai Mux&z\}‘ b..\m.u“)..\ bu_'u.n
45J‘J._\.A‘J.AQL.’ZJ#JQAOLA‘)AZHJJ“)&‘:\#‘JJJLL;A‘l%‘&.oer}"()rc_]ul_.\uu‘):\éésj
© JOES g usdee B B L Wl slhal by ool Gals Glas ) aa ol OV Ba s Lo
B L b 5l (Sand 5o 50 Glgs e €708 w5 5100 S o 5L cllae Lo Bty 5o Glesd ba
s While § for sla,Balu © g gans g oS suliicl

switch | giss & -Y-¥

Al o ) S e o SWILCh | siws JS K

switch _expression switch
case case_expression#l
statement#1
case case_expression#2
statement #2

case case _expression#n
Statementtn
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otherwise
statement#n
end

S oy s aabe j=12,..nm 51 s« case_expressionthyl )
ol aal s Bel gl oo dalge T b ails 51585 case_expression#j=switch_expression
olilae « statements# slyal 5 s o5 o 1al case S L3s .o i | yal Statements#j «<
case_expressiontj =lbe 51 K ga SI el aald JEB) end ) siws 3 aa osle sl
oLl otherwise sty ) soliin) i wal s al statementstnt1 o &7 wals )8,
L sl s @l case expressionty o le 5 ssi Bia otherwise | gicws Kl .ol

Dted i aal A el end | gias 3 aas | gies ST il il swifch expression
s switch JGalu sl . end - else- else if - if sl Gl sl ou3Sls switch
Sl b Sl 51 0 byl 50t pand K Sl S o Joe i €S YU o oS 5k las o)

":"'“|°J‘i‘41““"'3"““;’\9‘i\9‘):’\9))u$“"‘

a=3;
switch k
case 1

disp('case 1) —  agd e lyalasbh=] 5y ks gl ol
case {2,3}

disp('case 2 or 3') — asd o loal aab h=2 S8, bE ) gis ol
case a’2

disp(' case 9' ) —agd oo yalaab k=9 5y bis gl oyl
otherwise

disp(' otherwise' ) o oyl waLA£EL 2,34 55 s giun ol
end

IS e sy o 3 hin e Slen 53 L 200 Bss 3 L Slen selS € aS g
C,\.“A Uf‘ JJ‘(SA.\S@#U&@AS&Q‘J b‘).;..t_.:subplot &st\ C.u.u‘ sul éd‘d‘)f:)‘}dkﬁ_t\.au‘.l_u
el 2% 2 oS oyl
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cand g0 k=2 (o e YU cand se k=100 ol 0 50 sae K6 BuiS adiiie k Ledls
N Jead) bl pe ly Grans Gl calge K4 on e Gl el pe AT ol e YL
G (S daadle Sow (Sl S il 5 wose Gol o9 SR olia Gassl s @l LV
G5 gt S o a3 Y 5 X ) (ol Glie 2 solie LT 5 gans e 550 5 S surf

lead GuasIE Z 5 Y X sl S ga a1y s 5Ll s view

for k=1:4
subplot (2,2, k)
surf (x,y,2)
switch k
case 1
view (-37.5,30) f
case 2
view (-70,30)
case 3
view(-37.5,50) POWEREH-IR
case 4
view (-70,50)
end

end

wilo S suliin) s ss 4elin JS glasbale oS5 5 € el go g © oS!

Jo, 938 2% Jgun S Jusudis V¥

Jlacl .A..u.'bl_:ua vy a8 Glols S (gls puiie win LSLQ‘:'“%“‘ XS] L&‘ﬂu"}?w
0L oo sl saate 5o (Kes LS 3 ol Bl aS Wil Sl Laai T8 cpl Jalo Gaed 4 0 sl o
el oo Juy 5S8R i S solinil | jE) SIS (gl ol
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Gely oloTiel Ssen ool so sl alla 5o @l LsSG a5 LGk Jols aial S
S e b1y LaysiSh J) clla oS S e als 158 Lkl 5o entls aaalpa 558G 2% o
(Abk:j,‘s‘):\JB\g Alf\k:2‘5‘ﬁu)\9:su.‘a:\.bd&m"'"CAA)LC—L)‘JLA‘)JEL%‘:JJC.JL;

CsB ‘A&JU;:J;SG@L@_}JL.“ Aml..\u.o —]J +Iu¥ OJ:LUJJAJJ_J+ GLA Soadle
slacsbe suas olas g sin ile wgd o sanels sl sla, siSU wlewd o lKeL D
i Ho wlsl Lo, sSB 5l plag s o JbLSe glgiedle oy ba g3 4S Wil oo S5
ALC s AB L 5 O3 B A nslie oas sla (i slacade oy Ay 4 2,5l
colle ol by adl o C=+1. B=+1. A=-1 (m=7) 7 s, ,oMe .wlsusl crwss BC
il 27 Gl s de & [ED(FD)(TD)] wd —1, ABC G5im 3) aasia G, Lo
6LAL..§3.AJJJJ| O\,L.u 7:‘)334.»‘ 236‘).\ Al}iw bému‘m:],2,4 6\.& JﬂJJJJJ‘ 0\93‘“"
sose M=1,2,.. 16 slaciss, 5 st 15 8an it 27 4l 5 s oo soliiad m=1,2,...8
U8 o (22) Joh sy 2777 S sl Jbla 4 Gfipes winSe IS sulie
IS5 boo Gldl Las s slass 4S5k lea Y- Jgaa oo 81 bgld ) slac,
g g0

2% & s i) S5 sael s aledl a3 cga YoE Jpan Lo sad Gl mls
Josa Ol oo € EL 0l olagl sga 1 52 Lebs Golsly wdbie @osms 55U
ZﬁﬁSwJL&sl‘@u‘bM-‘. k:4 K) k:3‘k:26|)§

k=input ('Enter number of factors(=2,3,0r4)"');

s=ones (2"k,2"k-1) ;

for r=1:2:2"k
s(r,1)=-1;

end

for c=2:k

e=2"(c-1);

for r=1l:e
s(r,e)=-1;

end

eorr=e+1:2" (k)

s(r,2"(c=2))=s(r-e,2"(c-2));
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end
end
for m=2:k
e=2"(m-1) ;
for j=l:e-1
s(:,etj)=s(:,]) .*s(:,e);
end
end

disp(s)

alis 55€6 2% Y- F Jgaa

LT ol 9 L, siSUs

1 2 314 5 6 7 8 9 10 11 12 13 14 15
k=2 k=3 k=4
A B AB| C AC BC ABC| D AD BD ABD CD ACD BCD ABCD m
= - +- + + - |-+ + - 4+ - - + 1
+ - -l - -+ + |- - + + + + - - 2
- + |- + - + |- + - + + - - 3
S e T
- -+ + - - o+ |- + + - + o+ - 5
R T T I + 6
-+ -t -+ -+ -+ -+ - + 7
$ 4 & F & + Bl = = = o o= = = 50
- -+ - + 4+ -+ o+ -+ -+ o+ - 9
+ - - - - 4+ o+ o+ - - - - -+ + 10
= + - -+ - + t+t + + - - 4+ - + 11
o+ o+ - - - -t -+ - - - - 12
e T T 13
S S S T 14
- o+ - o+ - o+ -ty -y -+ - 15
P b R
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a0 o daaBi |y ) asa Wl ol gl al
Enter number of factors (=2,3,0r 4) 3
-1 -1 1 -1 1 1 -1
I -1 -1 -1 -1 1 1
-1 1 -1 -1 1 -1
1 1 1 -1 -1 -1 -1
-1 -1 1 1 -1 -1 1
I -1 -1 1 1 -1 -1
-1 1 -1 1 -1 1 -1
i 1 1 1 1 1 1

el 5i,lS b 3 s suls g0 (3) Js) s sae (AT
crali gl € el JB L) usile S o2 Gl o&T 2=5/2%7 Q1€ < aa s
(wosbe ol 15 WN=Y Gosad) tadls (oo )

I=z"z

Tl o3l (o yS Bual g o aali s AliAs gl A, (SLI Y - Y- ¥
il oo s o soliil f(X) b sla 4l (pund o S fZEr0 b 4 il lols llas
sl 9 i oo Jay Llu ) S s 5L Ha bl Bl saliiil b Lol (wsS daadle |5 ) —0 -0 (3a)
sam L) Soui oS S0 Blyl Guas Losbga |, fZero b 58 (Sos sla 4, Gl

B LK el
6ol 4 saie S (xj,xz,...)‘x e yolle sy Sy Gladead ks paal s o 4S WIS (558

iy srin @bl f(X) 6 o snh L8 ekl s anle | Spdge f(X)=0 2,

S o a3 X (31 L tiede ol

S aaal e ) pa e 0 Jle sl - Y
S. C. Chapra and R. P. Canale, Numerical Methods for Engineers, it ed., McGraw-Hill,
NewYork, 1988, p. 128ff.
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(V- 8) S G aa s b adlie b s3h oS cha ml S sla it GBL gl SISO S

WS o Jae ) Soge 4 GBs O

o [ (X ) e apes 0 5dgo ools caped X=X, &) e X JEiwo it 4l
e .0 g oo yand f(xmm +A) aoe 5wl oo Gl ASIul & X pite sl&T us S o
solo olts (Y —8) U Lo 4 shilen) wisly oLuSs e cadle SS1 5 0 pub o dmlio Hluie 5o oyl
S o3l fx,,, +24) cde 5 wbie Gl A58 4 sybss X olT (el st
Gl b X e olST sl allie b cwadle S8 S o alie [ (X, ) L IST 5 ssiie
Sode 5ad € e (VE) JSE e e GBS A2 sl 4 oL oS
start T 34 BL
Flry)eode b fxy,, +54/2) code up s wald X=X, +54/2.X gox
) Sosall 5ab 5o wsdee Bl X 4 Hlie (pl Bad wll Ol S| sl e 4l
ol G [ (3 +54/2) cdle U £(3 0 ) msadle Jia ol o it aalsa oS X 31 ke
B Joe ool s walsa X=X, +1IA/ s pio 658 83180 5T 50 f(X) € gons LB g
il (1) GulsB 31 S X lab e sy pana X ol 38wl € pdige LSS S35

Sl ad edde cede it oSl ) oam oplply il e slsl x=x

current sl “A"':Z'L.' LRV J‘JBJ" 4']""‘J Uf‘ « u"l“\) 'Acurrent /xcurrent < tO u"":‘

Sy X 58 Sl 5l oaas opls dell sed el xj%;\gl]n.o sae S 85 B Jae oyl

S X Lyl Hlaie gy Guaad (g1 05b Hu S Ciad (g5 ) 4S aaw s (sl € il ol Saa
&SQJWM“J:SGAJ‘)E‘).:‘J‘H:}&L.:L)

S eledos oo 2aba LIS Gl alasl gl esad (nsigs Lol cdly walsa 1) iy, Giss ol 4981 -)
OBl o S LIS G Ol i€ e suliil ald (o b wl S (sl i, (8L cga fZero ol )

el wial ga s iy
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)
>0 e

Xyar +IN2

Xy + 1184

—»!A‘« A2 le— N4

| | | X
Xoat  Xeart A X+ 2A | X +3A \

fl) <0

flo) =0 fe)~0

a3l (S chesd g,y el (V£ U

S X s e X i3 GalS eal€in 1 (5l ool X palie il b Ll S @ oS
_]:],2,}’1‘).:4‘3.9 e (5[)‘ © OSxmmej “Ua.:“) Oinoad A.Su.n ‘)‘)3).3 cJ.a.'bLs t():]0_6‘)|

il o L1585

1o Oxigad 5l Ay 1y Xy Mol ol 4y cand Glessos (S ook o ol

.@-u‘ucsdj‘)};«:).a:):ﬁ: a)lﬁ.o‘_,aL;@L:&f

ol b coge w1 wlis ol wlsads fX) S gladiu, (mad o pady Juad 5o
A=03.x,,=02 5 5 23l s £, =107 sn=5 ol sl S sualice 1, V=0 K3 S aualsa

start

ZJ&M‘J&&}@@M“H&“:&AJJ“)}Q:”J

n=>5;a= pi;increment = (0.3;tolerance = le—6, xstart =0.2;
X = xstart,

dx = increment;

for m=1:n

s1=sign(cos(a*x));

while dx/ x> tolerance

if sl~=sign(cos(a*(x+dx)))

dx=dx/2;
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else

x=x+dx;

end

end
route(m)=x;,
dx =increment;
x=1.05%x;
end
disp(route)

D2 aalea 55 Sose b o bl ) pu

0.5000 1.5000 2.5000 3.5000 4.5000

L (2 pad

Sl a1y ad Bsae V- ids Lo aS dlie Slae Jolae Jac 4S wiows g (glaoliys V=¥
454.&_;&[&3@4@,&;@\,334&;&;&V@J‘,ﬁ\)bx@)\,@.&hale;\hx;&dﬂm
o oass Gl S e Llie 1, A<by h>a Lyn alie ) Swls
S olaiel b=135 a=3h=[136 -7 -451217 9]

(v=[0010010 1]zl

WDadie (ad 5 S 4 X; B il Y ¥

' x —nx’ >/
ij nxn n
Jj=1

2 1
s, =
n—1

LIRS

i oo (uaal VAF ol b g5 Guilipl g ol b gl Hlate H1 Sl
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{.[24.5000 22.3333 16.2500 24.2000 ]9.9000] fely)
Daan Xy > 0 el Jlsia £y Gl U1y VA e Jliia 3 Uady @>0 58 sl ¥ ¥
WSS aala

1

X, :E(x" +i] n=012,..
X

.(Ag]‘w@m..\:\ue‘)&h(ﬁl:\x() <04SL;\§J).A4I\.~1L;¢X”+IE\/ZQT‘).J<S
S e Y 1S5 i S s A= 7 sl 1070 Ll ol 6 15 VA oS dre sy 51l
Ul € Wi @80 SB) ol X buiS el Jo LSS sl x, =100 (¢ 5 x, =3 («l
L.i l’l‘)liu :)| ..\ﬁl-}%l\)d Jﬁw)ff’:‘ xn+1\9 xn 6[—&)‘..\3.44:41}‘)..3 )LJACE‘J:\L.L.' ) xn :)‘
oS aans 1 5 st 1,K0a YU Ll B 5 b soliiea] b adaly ol 4 3lads olass B audls ua
=10 () =4 () ey}

3
{ . niterations n iterations

oAb wasLY-¥

x,,=x_+025 n=012,.,N

o s ol m=0,5,10,...,200 s, 1, X, soalie S wiis g 4eliy g x=0 s,
1Sea (sulie 4y Lo X, anS ol While Gla 51 a g0 Ll o 5 fOr &la 51 ) &b
X, olie € S ssliiad POt (oo, "KS") 31 PIOE sl o sS,T oo sen (shps § it aalsa
Y ssne polie g aiiina 7 olie Guie (X ) gae polie ol sald Glis plap e oo w1,
Sed olwa wb n=0,1,2,..,200 & p lax, La < uS da S ailaa X, polis Gyue
€l )l Yot Gy b Gasad Gl ool el salsd sandS S LB X, 55 a3

&ﬁbd‘dbﬁ@m&ﬂu&&:\‘ud\pﬁ&)ﬁ;‘)‘df‘)musd‘ﬁ@_\:ﬁ[{ xn):ul_‘u

sk oo Cmaad ) Al b g3 chi —square s, Las,0-¥
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il b Job 4 JSis sla piie X, 5 € «S

ad iS5 Xy € JblEe polie Ll X, 5 €8T il g, <5 S

A ._\A‘ja wls) €i+el.+1 &JA?.A “ €i+2 SKST u\.‘:.nl_.s 5)‘ ‘):AS L")u%.a.é ei+ei+1 t\}.&:\.a ;‘
€, Sl 4 yulie Gl Shge Gl 5o wdl I 5 IS € €, € olie sl psanse
S Clia ol s 5 YU Lo oS (glosad o 1y X7 € mw s el od sl sa sl

e=[261043 612 3] sx=[1786573354] («
e=[610157] sx=[711136] (o
e=[412191914 84 2 1 1] sx=[3142025142010] (<
bdﬂguubx‘;\;’bﬁ@w‘)} A:\:\Sb‘)e$3 ;.J—-\—\i Oﬂ)ﬁ)dbd&u‘&‘f‘)hbﬁdﬂ‘
S Lsbiles € oh € wule cws cumsum(e) yobie s, Ginledl alasl dawy o
NS oo oS s oo pladl (bR
il
X7 =88524 5 Xy =[8 8 11 7 12] e, s =18 10 7 6 6] ()
X2 =0.6762 5 X000 =17 11 13 6] €500 =16 10 15 7] ()
X =5634%5 X =[17 20 25 14 6 3] €,pu00a=116 19 19 148 8] (L)
S OIS 5l ey S G gl dden win g9 £
W(x)=px"+px""+. . +p,x+p,,
Z(x)=sx" +5,x" "+ .. +5 x+s,,
Wil m>n L m<n m=n«& S 0 paa aa b el € wn gy gleli
OLSs O15 b semlie (08 pan bw s Lgpltlon wig pan 0 waled (X)) = (X )+2(x)

P=[D; Dy o Py Puid slaslors wbsn gosss € i€ (a8 ssdge alal
wasbs=/s,8, ..., 8./

€ oy oledl U1 s i el
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S=[10 20 30 40],p=[1 2 3 4] ()
s=[101 102 ], p=[11 12 13 14] (o)

s=[77 66 88 44 33] , p=[43 54 55] (o)
ch=[11 22 114 116] (o):h=[11 22 33 44] () :zeealy}
Lh=[77 66 131 98 88] (o)

€ S Claa 2000 5 1999 (o Yl @y 1, in glads, 4 duw s globin V - ¥
ol by auss aab e month/day/ year —xx/ XX/ XXXX. &, 50 w0 51 53558

f5] 59 25 s
The date 5/31/2000 is the 152 day of the year and falls

ws s wae  findstr 5 deblank s str2num )5 on wednesday.
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$asiS oo solifal ol 3 31 pa  \-V-0

el oSl Y-\-o

s dsk  Y-V-o

Sl b bl §ov-o

AR

Sl S g Wpd oo GALD Glia o) pe w905 ol SOT gl S V-Y-o
paols 2o

Sy gl oo a0l Gls hn K o 4 sos0s el SoT g s Y-Y-o
Pl (o e

A5 B oo sl GLES Sl S o ge b sssus slple ST g b Yo
Sl o GALE GlSlaa o) 4 (o oA il

oeld usee g9 E-Y-0

INLINE g5

(55 51 (2B) WS o suliisl FEVAL g 51 4S ol 95 alas

S e soliied FEVAL g5 31 4 a5

ROOTS/POLY 5 FZERO gl s - ol 55 sl o
POLYAREA ,TRAPZ QUADS gl 55 - soae slg) S5l

Y—-o

§—0
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ODE 45 g5~ J yane Juosil s o¥olas goue Ja  g-0-0
FSOLVE - Jla st o¥alas sose sla Ja 00—
s Ko 5 win 5 pledlle -0
POLYVAL/POLYFITxs - s (o) alaa i L la suls (33lass V10
INTERPI g - o ssls lslse Y-1-0
SPLINE g6 - eu i 5o 3 b b suls (i3l T-1-0
IFFT 3 FFT ol 5 - Jbsmss Ji€es Gholany  £-1-0
La gy a3
B s wsse ollas S8 a5 oo LT paiie wslS 5 pls alaal (K5 Jead Gl Lo

kﬁl.‘.u.o o9 (gd4c GLAJAA‘J &JJJT Swd D 9 «< ullm uJA‘J b‘t; u:\A.\% u“.u%.a.h .J):agL;o

JJ"":‘.‘L;‘“&J’A ASJ‘JQ‘J‘);J).}J\SWAL@A

doauads V-0

sl S wiien ola Ll ol s aibie o6 ol Sos JSa 5 Wl m file Y& 51 (S
iyt ol S o S plasuiie golad i€ o olal Gllas Luias 5o 15 953 o  Jile 5
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expression(’s)
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help FunctionName
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function OutputVariable = FunctionName( a,b,c)
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3909 sl niie 358 JUie 5o Gul sl aliis g olud wadle o b Ho sad alls Hlie
sl puiie gl alla fpdia wonlg Ho sl e c=. s b= ;a=... ;:olbe Jolae (a,b,¢)

Wlead B yae walol o aS o,ls o sa g (Out put Variable) 5,5

pb Gl 5wl aalsan Gud LU e O S LSl S8 e WIS BB LB
9 ‘,:‘,JTL;A Slie @l S slas) (S5 Gals ol gl 0 i 0,023 el Function Name.m

ol asal gd Las 15 0 S G g o sl Ol S Alla
GROoA oaiie S5 Wigd oo GALE Gllaa o sms su gm0 ol S,T gl JSui VY- 0
ol
e GBS 5o el dnlae S Baob Sl 15 55 oYulae
x=cos(at)+b

y:|x|+c

S oS go syl ComputeXY ol s ol 0 5S) .53 s03lo S 5 b w55 Wl Y X 50l
Dol sl 1 oS ol B s o 0523 ComputeXY.m ali b Js S o)l sins

function zanswer = ComputeXY(t,a,b,c)
% Computation of —
% x=cos(at)+b

%y=|x|+c

JLA4_6‘;\‘):\_}‘(5..\\_:))@).&..’\9—4:4éd‘domo’id_ﬁ)‘suéuéd)JTdGA&‘JJ@uCJL}:M.éﬁ_\
Hg‘w‘bmdh‘ﬁu‘j.&&‘ﬁ‘%migLﬁﬁ&hﬂa&ﬂr%%&‘)dhﬁéd‘d‘)m@‘ﬁ
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% Scalars : a,b,c
% Vector : t
% Matrix : zanswer
x=cos(a*t)+b;
zanswer = [ x;abs(x)+c];

S8 oo b illae Glesd 8 ady Hu 1) sa) st SIS S5, e e
help ComputeXY

ik aalsa suls Giole 5 eole

Computation of —
x=cos(at)+b
y= |x| +c
Scalars : a,b,c
Vector : t
Matrix : zanswer

bl a5 sy slasiie Slussed hu g € 5 Bl awl Gk 31 2ls llas
S50 @0 bus S8 2o 5 gisos slasie Sl G s b LolS Gilnly LS e
08 b Lacusgaas (pl WS Jeola Glaabl 5uiie g5 o aland 5wl winS e L8 suliil
o9 2l s aleMl ol & ol sis Arelp Lo s B soliil alKia 5o B wsd pos mb olvs s
sse €y b Guigen 5 aibige Sl S L ISl S 7S 0 S mald (a8 Leusse Gl
fb L (2%X1,) wsle S ol wsl 1, dob b Jhiyn S f Sl gl nly sl

a3l o Zanswer(2,:) =y(:) 5 Zanswer (1,:)=x(:) ;) s «< wls £ oo 5L Zanswer

Cshare ks sage 5o 1y B ol (SlalE diby € Wl ) Gewd 4 ) Lt e S
b oo 535 Bolbe (Sas 5 guo 51 (S foal asal s
vick = ComputeXY(0: pi/4: pi,l.4,2,0.75);
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Nede Jeals ) soulle ml Lo Lol cualse L bSO e Luslie U
wolyle ol gloal 3 o w3l o ¢=0.75 s b=2 .a=14.t=0,7/4,7/2,37]4,7

vick(l,:) > [3.0000 24540 1.4122 1.0123 1.6910]
vick(2,:) > [3.7500 3.2040 2.1622 1.7623 2.4410]
o Zanswer g SIS ol 2 5¥ G5 ol S35 ail o y=VICk(2,:) 5 x=viek(1,:) o 5o &S
e b ) S8
zanwer =[x abs(x)+c];
b ge sy IS 4 (1X21,) 5 51s 5 slasl & saie ComputeXY w slial o sum o o

vick = [3.0000 2.4540 1.4122 1.0123 1.6910 3.7500 3.2040 2.1622
1.7623 2.4410]

S YEVICk(6:10) 5 x=Vick(1:5) 550 ool 5o &S

saie K g Bgdige suly GLAS Ll K ospe ooy slebesSLT 1 a9 JSub Y-Y-0
.‘s:\‘)‘é @Jﬁ

c_.'lﬁd;.allﬁ JJOL\:LA d;.allﬁ

function zanswer = ComputeXY(t,w) vick = ComputeXY (0 : pi/ 4 : pi,
[1.4 2 0.75]);

x=cos(w(l1)*t)+w(2);

zanswer =|[x;abs(x)+ w(3)];
e ww w Cy baayl o K W3)=c=075w2)=b=2 w(l)=a=14
0 S e Db Jl JSd 0 sud By S

iie 58 5 B e suls OLdS Hh S esse 0 sasos EWlesSOT ¢ p ge JSB Y-Y-0
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function [x,y] =ComputeXY(t,w) [u,v]= ComputeXY (0: pi/4: pi,

[1.4 2 0.75));
x=cos(W(1)*t)+w(2),
y=abs(x)+w(3),
Juv]=.. osbe 5o Jy il gosms Sy aede asay function[x,y] o be 5

S ComputeXY 5 5 sal 8 el 5o 0 pd (p3Sla B gla S L wl s o oS5 oedle
suly cedd g laie ol gl WS o sacnl so wed saliinl ¢ = ComputeXY (...) K& )
ZC)JL}L «< u.Alg:\A ‘Q:\‘J:itl:\ .JJ.:LL;A)C J‘J‘):\ l:\‘)lau:.oq U;‘,‘l ‘A.:Z-..\.A‘P

[u,v] =ComputeXY(0: pi/4:pi,[1.4 2 0.75]);
VI P PRI N F

u—>[3.0000 24540 14122 1.0123 1.6910]

v—[3.7500 3.2040 2.1622 1.7623 2.4410]
ool (B S (FHge o

q =ComputeXY(o:pi/4:pi,[1.4 2 0.75]);

TR RPNV Y PN

q—[3.0000 2.4540 1.4122 1.0123 1.6910]
S 38l s s BB el Bask 51y LGB Hualie

Slsn ad o B i 5o LBl suulis b ol SIS1 s G A Al JKE da
S saalie I, polyval | siws 4 bgs yo (SS LG JGs
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sl Wb il guae pulis gl S palaial (s iysad 5o Ligle ST (28 oS Lol 3
a3 18 b slele ST ol gias vl mas

s S5 LS
n=4;
c =linspace(1,1.4,n);
for k=1:n
[u,v]= ComputeXY (o, pi/4: pi,[c(k) sqrt(1.8/(1+k)"3)1/0.85));

S oo @B ausd @B ol 5o € guose @S solal gusse 4 B AT Gl
0208 (Sola (sl asdipe s o)l puile Bl ok s e 4 el o 5 cl Do

Mgk BB p5 Sogee 4 Bl oo el Sl (pdds Gl b
n=4,;
c =linspace(1,1.4,n);
p =zeros(4,n);

for k=1:4
p(k,:)=ComputeXY(o,pi/4: pi,[c(k) sqrt(1.8/(1+k)"3)1/0.85]);

dals Gl 0 S 10l o (4%X5) Gusile K p=(Zu=cos(at) +h) 5,50 (nl 59 4 ool iy,
© plh) s bsd S mssle ol @ adlbie T b sl £l ok s £=1,2,3,4 &S ol
Sblie guae ynalie L 1) Glulgsic solic Wl € cl P puwsile ol kb sh jualie Glins

S s Hlaie ComputeXY s sloal 5 306 sl Sl sl st salic
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function FunctionName( InputVariables )

QJJ@Q@GJ}‘L&CL‘BQ&‘JJJJ:\A.A‘JAJL;.\LA;‘)T

function QOutputVariables = FunctionName

function [a,b,...] = FunctionName

S5 aala
S e 5l ool Lali s 4 iy OS5l 03 AT & S oK Y sane a3
paiS o aulilinl 15 5 shas 51 o) e g (S50 ol aaal i S
return
S GBI o 1) il e B K ) ot Saias (Las S )5 B
¢ = FunctionName(x,a,b) function

if length(x)==1|nargin~=3

c=Xx
return
end

s e LS 1 b su g5 slasaiie slasd MArgin 5 siws o) 5o 4
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inline g Y0
Juuxss_a‘)d‘uﬂa.n_ uLo‘)sz‘};lg‘)d s.l:.aet;s&_:zlnllne‘)\gl.ud‘}‘b.:ul.u‘l_jA:ﬁ‘}:u.o)::)ls
GoBlan Bl o oT 55583 & o) € cl T mb Cpl cnie 0 slayl Koo b K 5o b
3l g3 o0 LS ol Gl 5 s s JSES Qlhe oslie S 51wl e S inline mb aigas ail oo
wal dals ole b o oliuws o Alise slilee fpain b o dhis olilee 4 3l < 0
&S soliial inline w5 5 3l g5 a8
‘Caaua‘x‘)‘;a‘)dmmlnllnecauulsﬁul
FunctionNa me = inline(" exp ression’,' pl',' p2',...)
ol b p2epl s wsl Gl 5o gosine Soke 58 WS e expression Gl o &S
(asBs o s 55 1, nline [ giis 55 JBe 5o aiis expression osbie ju sad salls sla yuate
DS e el 5y IS G X ca s [l was a3l
f(x)=x"cos(ax)—b
fJMdOJM&‘JJ.MQ@J}&‘bJQ QTJJ‘lS
FofX =inline('x."2.*cos(a*x)-0b","x","a’,'b" )
J‘JJA‘\,:.J&L&:%;LEAUL}ZHJJ‘J)&}@J).;
FofX =
inline function :
FofX(x,a,b)=x"2*cos(a*x)—b
0% 20 Sosalnl Hu s 83 S saliiil S 4l cedle B 358 @ ole el Lo S
‘ﬁﬁg)b@Qu)&ZHJJb‘)ﬂ;a)lﬁsﬁy@@\xl@

g=FofX([pi/3 pi/3.5]4,1)
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(a1 g ) (2l) Wi o suldicdl feval pals 3 as ool ¢35 alaal ¥- 0

sl S usa ald ol g slasl wadle ) S S WHls ssay Gllas Jals ol 5 51 (gabs) slaad
Al aalgA 5 0 =0 A Hu il ol B b Gpain S e waitiaa IRl ml 5 e y8 Gles
352 peld IS 5l aas ma S 5K S wle Gl 5O Gl s ol (See s5dle @
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feval

Sl il @B S S Y- Y-8 i il elel s JBe S QB Hu 1 LIS ol By, (SSSe L
b b ) 4ol ool 0T a S maalsa ol wg f)=0 Uslao 535 < Ly, M Gaaal g
s SO b aiS e Jsas il o Manyzeros.m ab b LG o) sms S Manyzeros abs
ssmse SRl (ol M) B s € s 258 s sk 4 il e s LEALIS (aels
3505 Jlr © ol L) Ll € mssle S G ale € Bl sad s e X e
ool 1 gaiin o sl Slale XS 550 sla ddu) (pySe S ulaad Mot wiels
gl Qa3 lBe A 5 adl e s @ [, ) (So03 a0 s S Slhulss
a0 oo S 5 ) Sogee w1 fX) JBe ol )

f(x)=cos(px)—a a<l
S ol asas JEB) 5,8 b s s alay) mB w1, @5 B olake 50 B syl cnl b
JaeSs u@_\ xS e 8503 CosBetam ob b LG o500 4 13T 5 anebi o CosBeta
Sload suls Hlas V=0 JS& 5o 4eli s 5 pol 55 cadls aual o2 510 50 46l S ol B8 ol u S
lasiall ol &7 sl 5 b acl foval b Lo ST culyl s (S8 LU ulaal
(V) 20l LS 535 809 sl site « Manyzeros b .o s sols JEL mls & Wb oS oo
(Y) 5 22b s zname(='CosBeta' ); o iy st &€ 08 o usai 1, f(X) &S a5 a1
Sl a5 B Sos 6B gu s Ay tox m b shlis T Jsl 6B Slea € il Gha
S WBlSge € oD I Hlake 4 e b owgd suly JEm) CosBeta mbs & wb € aitia
OBl Zob 5 CosBeta pls & plics oga aab m Jsb © Sy S Lo (m=1) IS
b s aS poae Hlale cadle SIgN 0 Gupes ool su suliinl feval b 51 o)) goae 5uulis
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Oloans € plasuite € Wi da 8 (pinad .l 89S (e 1) cul sad swsla S 5L feval wbs
i glite Sou b Bl 5o 4 bssse sl suite 5 wilead iy yaS el Hu S susuy laste
il oo cuanl gyl Lsle sS5T 31 soliiud 15 5 cunnd pe L5 aas oL B aals alas 15 LSl

il gae GLal il 55 4 s Lasaiie 1)

Script
NoRoots = 5;
XStart = 0.2;

tolerance = le—6;

increment = 0.3;

beta = pi/3;

a=0.5;

¢ = ManyZeros('CosBeta', NoRoots, xStart, tolerance, increment, beta, a)

]

Function to find multW\ \ l l
~a

function nRoots = ManyZeros(zname, n, Xs, toler, dxx

X =X8;

dx = dxx;

form=1:n
sl = sign(feval(zname, X, b,a));

)

while dx/x >toler <, d e |3 | ot
if sl ~= sign(feval(zname, x+dx, b, a)) b o s Jmfeva &
dx = dx/2; el sas s CosBeta @b s
else
X = x+dXx;
end v PR FPXRTS
end

ol ol (555 b5 a5 Wil S e 50

nRoots(m) = x;

dx = dxx;

x = 1.05%*x;
end

|| \
Function: cos(ﬁx)"a& l i l

function d = CosBeta(x, beta, aa)
d = cos(x*beta)—aa;

b G 5 03108 e 5L ol st uaas COSBeEta s o 5 S 1, d S goae it feval ot

S oo Sl guae Hlale gl 54,

5008 b 53 sud bl ol 5o feval pb 5 ssline) S &s (S8 Gl (V-0 S
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aaiS oo ouldiudl feval &=l Hlas oallas aal 95 0-0

ol o Lo € al g5 aange 1) 5,lS L5 suid sl ol 55 aculas a1y b oy Gillas
D wisle WS malsd Fone | Lol cens

sy f(%) =08k iy, S — frero

albee b @l e Sin S sla S —T00IS

b pald gl o3k sa 1y f(X) JISSI gsse o5 & — quad 8

bie pala gl esb sa 1y f(X) IS8 guae &m0 —Hrapz

S g dalas |y dew sla Sade G o gase waliws — polyarea

wbe pald gl o3k so 1 f(X) pb Llas sasie K — fminbnd

S e a1y lpans i es S¥olas s 5 3em 4 — 045

WS e oy hd pak oVulas slSias S soae o, e w0 — fSOlVE

Sl LT ason 5 5eolS b 5 sad alag! il 8 slele sS5T (als ml 53 0l ) suliinl alia

ool OLs 535 slediag Lo oSS Sl ol aal adl cilas S b lagia 3

roots/poly g fzero sl gi— pal g5 sla o \-0-0
oaas [ X, ] 850 5o b Xy (Soluan 4o £y GuilyB L1y /%) dolas Ja S frero Jals ol
s JESI S o sl 1) f1) € gl G 1 P slasiel Sl e Grinas o ol les e
ailge o) o o) S UK

fzero( FunctionName, x0,options, pl,p2,...)
ol 5 958 o 518 et S wodle (s 5o 4S ol Wb Ll U b FunctionName (1 s «S
a8l g sl suate ol g Al inline | siss Sl eoliinl b eolia by g o g pad " "85 gy
WOl s S cedle 4 5L S u
oo O b s options 5 swslie Pisla Syl e s X0=[x, x,] b x0=x,,

Wb e el 25 o
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optimset

Sd) olbe ml fpain bu g € sl e Glbe Sl alsis LB S optimset JAls oG
optimset pb ) S 5o o g Jilan 0 g o soliinl ((oludings LIl was & by
s soliial Gislad oS Jlad jae cga
Fosiess Cnll

options = optimset("' display’,' off”" );
o |, optimset b & bossyo (S LG i,y aalpa IS fzero o 5l salind 5L 5a 5l Ja3
st 1) W€ 5033 LB G a5 b WlS e S dgiuls s pll (S Ss Gas
b e 25 @oseas 26 aole Gulyl

function z = FunctionName(x,pl,p2,...)

saie € olaie Gl oya frero pb € ol B ute X ol e S
M‘JJ‘J}C&AEJAC&‘)JQJ‘JM%LMJ@JAJ@M‘)STJJ&GAJF(X:Z)EOQ
oo Gala s ol s dulae cga IS b €€ al 5 IS el S LIl Gl sl
Ol cules Wad Gone el Gl 5o S ol s ol slos Gninas 5wl (o e el
WSS aalsa Glu 1y fZero 5 sies S soliiul §gas o 610 g wial & 0 3Y J gl
WS a5 il LS b sad olayl mb Lo clhe LAl ol S wls e fX) b
A s X =6 (S 3s a1, C08(X) Ldu,y S asal )2 o
220 ke oo Cnl 5o

options = optimset(' display’,' off" );

w= fzero('cos',2* pi,options )/ pi

b e €OS(1.57 ) =0 < sl Blas oS wid aal sa w=1.5000 _pslas & saie
e ook
options = optimset("' display’,' off”" );
w= fzero('cos',2.04* pi,options )/ pi

woslie e o g cudly sal A sl yan I, W=2.5000 i
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options = optimset("' display’,' off" );
w= fzero('cos',2.03* pi,options )/ pi
Ay o 4ol |, w=1.5000
© 1) sagane 5 S soliiad X0 =[x, X, ] 08 5wl 508 )lile s ol sl Calli
toobie fpl by als sala £ olea
options = optimset(" display’,' off" );
w= fzero('cos',[0 2* pi ] options )/ pi
roobie S5 pe 5o W sdiee ad slanl 4 e
options = optimset(' display',' off" );
w= fzero('cos',[0.6 * pi 2* pi],options)/ pi
olisliad i S solie win ml g gl soul 51 als walsa a1, w=1.5000 waX sl
sl s a8 Jae 4 B S ey ) B il bl 50,8 il o alae 508 6l
3 sae (Koo 5o (L8850 3 Jyl g dew 8) (X)) =0 slas Lty S Ko il 3
Pk oose Gl ool ol
options = optimset('display',' off" ),
w= fzero('besselj',3,options )
(n,x) Dbesselj b sleilesS5T 4l Jblay it salpas al wal sud ulsa o oLias
Oals) 7 ol s sl o JEiwe it X 5 (1=1 ekl Ho) 4 ye 11 o1 o «S il o Dessel]
tass paaled ) Galle swua B ulaal 4 s same (ool 51X G 5 u s wal Gle ST

function v =besseljx(x,n)

«Advanced Calculus for ApplicationF.B. Hildbrand . 5 4as) yo 535 pio 4 JBo (5155 =
NJ,1976..Saddle River Prentice -Hall
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v =besselj(n,x),

PaS sl A saliil 5 K& w1, fzero ol Gu
options = optimset(' display',' off" );
a = fzero('besseljx',3,options,l )

Lsiell ouls JU) glas € wiS da s sl wala 36 1, a=3.8317 man ot «

i f7er0 b aslen OISe 5o 1 Sl (uls 5158 4 sane < Desselix o 4

SMOS s 53 58 S b SleaslS 58 ul s BaiS Gl € ) Aalee (65808 Yl Glsie o
P LIS sl waly e

f(x)=cos(x)cosh(x)—1
S5 axal sd alasl 535 Gsllas cebeam Al b oasls sl
function s =ccbeam(x)
s=cos(x)*cosh(x)—1;
P aobie @) gl Ho
options = optimset(' display',' off" );
q = fzero(' ccbeam’ 4,0ptions )
vl bad a3 4 =N 5 A= I 5 f1X) bl S e 5L 1, g=4.7300 ase

.‘;:‘,JT;H.H_\,\):‘;E\,.&'LJ;;IS&)AQJnline,@;;lul.éhl@bu.:‘JQilﬁL.usb:w

Jo st
gcc =inline('cos(x)* cosh(x)—1','x");
options = optimset("' display’,' off" );
q = fzero(qcc,4,options )

299 Jsui

options = optimset(' display’,' off" );
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q = fzero(inline('cos(x)*cosh(x)—1','x' ),4,options )

S saliial 4 (55l sl o A a3 inline =B ba s goe Suwlia i ,sajg < G Kilaa
slasl ol 4 5l oS e Al ol 5 ol (512 wose Gl o aaleas T Bkl Hu s S
ol Lo UL ) Gt sl 31 e 18 Saal&in aisl e Fuln il oIS b 53 suss
m\am@ﬁglﬁﬁgc‘u‘;JJJS.&)Jbg}J\,ﬁ-wulél.u\'ﬂl{JaJ\,lJ&idyiule‘\
Cosae Jol US55 soliiol wdl sions BB (e Bl L9 ssase oo olysies gl B
s (x50 maly Law, 5a0) L fK) oobe S5 S Lan, w oS) agdi e suls ma S
WSS asalga
f(x)=cos(x)cosh(x)—1
Lol 1y f)=0 dlaly 4S 1, X S GlKe B asS aey X 31 glosl Lo 1y ol wb 1l

il oo ) Ballee 4ol

gcc =inline("cos(x ). *cosh(x)—1','x");

options = optimset(' display', off" ),

% x =linspace(0,20);

% plot(x,qcc(x))

% axis(J0 20 —10 10])

xo=[3 5];

for n=1:5
q(n) = fzero(gcc,xo,options);
xo=[1.05%q(n) q(n)+4];

end

disp(['Lowest five roots are:'num2str(q)])
Sl aalsa ol Cllae Lo s 8oa3y a1 5a) ausd al 3l o S

Lowest five roots are : 4.73004 7.8532 10.9956 14.1372 17.2788
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s slilae ol aslsu S soliiol pb Cuyad 5o gl sllae 31 G0C o soli prs oy
3 s 536 S Lo gee 331l aSul Julus U6 ol eagdl fZer0 i 3l soliicl alKia
g sad sty GLas pulBe (oS 8 gans Cuga AXIS [ siees Sl S o Hudd Ele 5 cufie yuulie
[-10 10] 5506 3sgaas 1,V 590 dy90 Ol L paloa S suliil s gad sSadl K cdS il il

palea S i ya0

S Blgee X (sl sateua dilio oS a0 4 i Hlagad 50 O ales saaldn 1, V-1 Ay
S osd olaml 4 Blal & L8 win; e B ol (S iy K6 51 S0 5% S (g lute
Gag Wi Lal o olabl Hsiws my € ol B wbyn ol®l Hsiws (il clida 5o

A aal A suly Giulad a5 5a 5o
g oaln ssay laddn, Gl Gl @l (4l o) b i S ) gl gl S
dywa@m&yuby‘dkau ]21,2,3,4\9 Cju_illa.n‘)blauf%‘uajn

gcc= in line ('cos(x). *cosh(x)-1','x"');
options= optimset ('display','off');

cC=[ 456501 ;

xo= [ 351 ;

for n =1: 5

g( n ) = fzero( gcc« xo« options ) ;

xo = [ 1.05*g(n) g(n) + C (n) 1 ;

end

disp(['Lowest five roots are: ' num2str(q)])
ﬁ&gd\,aﬁ@u&l&fzero &\\3 .Ia.n.u\,]‘lSC.\.w‘ sa bJJ}.&‘P&M&;CJ‘Jﬁ@
A.A:Jl—“;ﬁ Jl:\.\ B C u.uid.l‘ ‘}‘ABA

(WS e L) 1y 5 dlolae €€ 150 Sluie was s3lal ol Jie olsic 4

1000 1

=0
j=1 ji-a

Suma‘suusafu‘@|‘L_.QSM‘dedm‘zi)mlfq&&uﬁéﬁie)d‘)@lﬁj
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function z = suma (a)

z = sum (1. / ([1:1000].72-a));

options= optimset ('display', 'off');
fofa=f zero ('suma,pi/2,options);

disp(['The value of a is ' num2str (fofa,8)'.'])
s walsa Ginla 1y 53 gasos doal 51 Gu <€
The value of a is 2.046576.
sl dealae 55 @l sies b g 150 Hlaie 18 oo g suliil inline 5 5 S

options= optimset ('display', 'off');
fafa= f zero ( in line ('sum(l. / ([1:1000]. *2 -a )) '<'a"),pi /
2,options) ;

disp(['The value of a is ' num2str (fofa,8)'.'])
a5 IS8 0 e 0in S f)S oKa
fxX)=cx"+e,x" " +..+cx+c,,
rdl ) gt b (Solas Gl o 1) of sladds,
roots (c)
S gl asb e c=[C 0,y 0y ] OV S0 S
f(x)=x"=10x" +35x* —=50x+24
PR o S s (ol oo
r=roots([1 -10 35 -50 24 ])

il oo 5 JS& 4 1001S (uSe 5 b ols wala ol 1,7=[43 21 ] a5 a
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c= poly (rts)

.ﬁgwu@:“)‘)‘d‘)ﬂrtsd‘ﬁ‘éﬁL;A:)L‘\L)Lg“{lo.;_\l%%‘p‘cds

O‘J}u.o ‘_) L&G‘%%Jﬁa\.}w wﬂy\,é&h‘)ﬂduﬁ ‘}‘MGJL{H’”Z‘S ‘U'K C_\.“A‘)J

W D2 335 oY ) sses s

conv (a,b)

S A58 el (sl il oo dogaye slasllan win s Jol plaslas @ 5 b Gl o &S

g(x)=x"-4
S es dulae 53 s b 3 AX)=GO)K) ol s &g ol 5o
h= conv([1 0 -4 1,[1- 10 35 -50 24 1)
redls aalgd Jlis 4 ) e
h—[1 —-10 31 -10 -116 200 -96]

s salsa 55 IS 4 ) s i Gl

h(x)=x°=10x" +31x* —=10x” —116x* +200x — 96

aobie gelmby aial £2.g(x) slacin, s f(X) gladiy,; wb ol daa s ol sladiin,

R S)

rh =roots ([l -10 31 -10 =116 200 -96 1)

J‘JM‘J&ULLS|JJ£‘)GJ‘)$

rh— [ 4.0000 -2.0000 3.0000 2.0000 2.0000 1.0000]"

Wlead Halls (sulu)l s S 3 L7001t b s S S a3
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poly area gtrapz. quad8 p) 55— s0as Slgll S350 Y-0-0

fy ool Lb YU aa B a ol aa 5 goae opsm o 1y f(X) JIS81 quad8 s oG
WS o Baai |, f1X) € b w1, P slasielly Bl e Cpinas ol Gal 0K e dailas
Ay Jan)

..\.4.2-‘.'0.4 PSS Hso L ql/l(ldS til:\ )| suldinl u_lS JS.J.'

quad8 (FunctionName, a, b, t0,tc,pl,p2,..)

€ &L 5 "M Sy Gow A S Ol 5o mB LB AL FunctionName ) s «
wabge as S ) soliin) Gow b sk b wsde Gale inline ol sius b
aalsa suliiad 0T (358 iy Llale 3 usd Bia Hgias 3 of) <selKia ) 20=1,b=b.0=a
L Pl slaga o quads wb de] | aalSia ndl oo P slasiohly o 5 Py Py cad

lo aala ol

Hadlbige ) S8 4 b Gl gosies nd b Gl

function z= FunctionName (x,pl,p2,..)

G5 sonelol 58 Wl o 58 bl oo sy dblquad | gis s 5 g(X,)) 6 G 5o JILSSI -
s JEnl Gl
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5— ' ;

4.5F

a4t

3.5F

3+

53555 5 5ala e 3 5a Gt (Y — 0 St

s ol T Gubad s 1y 6 SIS Jas qUAdS o o cund e il X T o o
o S saliiul (SSa (5SS L8 Jae Gol 59wl aslsen 5 Gl Lo Jese e
calan ol su g cuaal Gl o) ges SSlKe 5o € S 5ol muala pus s |, quads
L fade g0 S w258 aas oolal wdil oo glinban 63550 86 5 gary 5o JIKaI
cogail 5wl X 5 X (Sade g0 Gol (B Jae g paolh =125y, = f(x) Ul

‘JyJA‘P)gJQJHMGMJJU;JU;MJJMCJAJJCA@

A=[a=f(r, ~yax

X

sl (o s 55 S 4 lase 4 il o (s S50 B e

¥, = [ xad =%Ix(yz ~ )

1 1 3l 1 1, 2
X _Zj-ydA _Z;[E(yz"'%)dX—ﬂ:!:E()ﬁ -y )dx

Jae 4 asins oo il sk suls GLid Y0 JSa ju S sl p, =X+2 5y, =X aiS G
el O sate JB o sad S el Sl asbe X, =2 5 X, =1 o ek s ol B
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sl guse bt 4 1) clulas ol oS ws wala Y. =16 5 x, =05 A=45
.‘:f.a..!u.a
Crnts o quads s inline s 3 Lo wdle solwlions b Jiate ool Al oS 3T 5
area = quad8(inline('x +2','x"),—1,2) — quad8(inline('x."2','x'),—1,2)
xc = quad8(inline('x.* (x+2)—x.2)",'x"),—1,2)/ area
ye = quad8(inline('((x+2)."2—-x.4)/2",'x"),—1,2)/ area
yc =1.6000\9 xc :0.5000 area=4.5000 CSLAQAJJ'& ‘LALQJ..‘ C)f‘ ‘5‘).;‘
A0S aala &l
osieas Sl suliol GIS lell S0 058 Ja g s i
trapz(x, y)
BE A.\SU_A JJ‘J u—..‘l-‘h@bT J\:Q s “)y _)jal.\lo Jf.étia 9 X ‘,::JLL\ ):.JlS [EEXY) L):" BE) ..\.AJ-:L!L;A
quad 8 ;b wile <l Julas Jg asl sls |, quad 8 b c8s b ol el (Sas 43 S
saliinl frapz(x,y) b 5 Sl cpl bl il oo Seola il oo ol dals frals siels
Saob 5 U8 Jle da (sl il slael 31 glul,l o) pn 4 L JISE1 slple S5T 4S aiS o
rendls aaal a1y 3 &l s trapz 5 giws
x = linspace(—1,2,150);
y=x+2-x"2;
area =trapz(x,y)
xc =trapz(x,x.* y)/area
ye=trapz(x,(x+2)."2—-x."4)/2/area

e salsa y. = 1.6000
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polyarea (x,y)

L;LAU_'MQ._,HSMMﬁyﬁ&mkd&gum@(&y}oi,a&“@@m
aficee ba Ao gdats ) (S b gela e o aias g JSET 0 8 Ghse o |y
che ol walas Ll wsbe (24) 5 (—11) ol slaaaias @il  sib o

s dalgA ) S see G pOlYAred iy b § 5 semns

x =linspace(—1,2);

y=x"2;
x=[-1 2 x];
y=[1 4 yl

area = polyarea(x,y)
onals wala Jlows 1, area = 4.4995 sl a5 G «S
150K S 0 WS e e | Liad o bad K b S5 ) YIS

L= j\/[%j R (%j +(%j2dt <3 o+ +az)

i=1

1ol se S
Aixzx(ti+l)_x(ti)
Ay= y(ti+l)_y(ti)
Aiz= Z(ti+l)_2(ti)
Gualae ) sgies o ss A2 5 Ay AX GlaS v aals 1y, =b 5 1 =a 5 asl .
Ty
diff
il oo o) S 0 paie n-] Jola X =/, X, X, [ Dl 31, Slap «S

q=[x,=x,%;,—%,,.,x, =X, ]

B i 5ad ) 55 sale K 4 OIS e diff s o i (s5lass sl
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q=x(2:end)—x(1:end -1);
il e lbe w5 S end=length(x) ;1 s «<

x=2t
y=r
z=Int

t =linspace(1,2,25);
L = sum(sqrt(diff (2*¢).°2 + diff (¢.°2).”2 + diff (log(¢))."2))

S aalga @, 1, L=3.6931 1,a) 5) Lus S

fminbndeu_&u.s.:diuﬁ;e.or—a—o

asal wlb G 1) P slasiell g Gaines ©U Gl mbigs £y palE L @S X<Dasl
A.a.'Z-LtL;A RIS oy L fmmbnd Dl UJS JS...'L JRY.X) dl:ﬂ.;‘f()(f) sanS

fminbnd (FunctionName, a, b, options, pl,p2,..)
Seol&in by 5 1" 8 gy (30 S S @edle Gl so B Ll oU FunctionName () s «S
WSl g Gl optimsel gis b Gialayiel )l S g Al Gl S options it

Djsasiolsly ooy PreP s (95d gsay optimset g gl olbhe (S Ll ) cadl o
ERII

fdlbes ) S8 4 g (pl sogies st ba )

function z= FunctionName (x,pl,p2,..)
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|melnbnd‘)\9‘md‘}|adul.u‘u§3é¢aﬁ‘JJ&JALB%&E}AQ&‘JJGJ‘JM%PMJ@
O:\..Ql:\ 6‘)? Ai‘):tg.}‘)]é:\‘)d (C_u.u‘ sady bJ‘J C)LA.::.I:\Y_O ﬁ)d%&ﬁhﬂ\’]é‘)humps C:it:\

options = optimset( 'display',off);

xmin=fminbnd ('humps', 0,1, options)

100 T T T T
max = 96.5014 at x= 0.30038
80+ total area = 26.345 B
60+ 8
<
B ]
g 40+
= 2nd max = 21.7346
at x= 0.89273
201 R
humps =0 local minimum
at x=-0.13162 at x= 0.63701
0
humps =0
at x=1.2995
-20 L. 1 1 ) L
-1 -0.5 0 0.5 1 15 2

X

Glas s AUMPS (6 (ks sl (V-0 JSa

KNS Gk 3 g wala xmin=x,, =0.6370 &, 50 © 51 a0n oal 3 Gu
I, fminbnd o &< axas Gandss Wb el o5b ool 5o 1 humps mb s She Slaie aual g2
chumps @ laie e ) saliiad b ol sl axas S AUMPS w5 o Sae b 5 Ao 5l 595

ol oo 1y 5 LB

options = optimset( 'display',6 'off');

w=fminbnd (inline ('- humps(x)',"'x')0,1,options)
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Lo g aasSbe Cpl S 5o humps 5 laie oS o G151 ol Gy 1, W=0.300376 ,lsse o

"‘fTLS'A CSacud 4—))&\} ‘)\9:\4.&1..3
wmax =humps (0.300376)

S e, W, =96.5014 e

max

lediag Ho sud Gy LSS ) suliiul b widl g5 oo Y- 0 S o sud suls ol Ko slginaS
A0S 50a3 Y —0-0 4 \-o0-0

ode 45 &b - gare Joeadl han a¥alas guas Ja ¥-0-0

dy, ;
E=f,<(t,y1,y2wy,,) j=12,...n

S da J=12,n5 Y, (1) =0, Q) bulya b 1, SESE 550 50 55 Balkas 1)
il oo 535 S, e 4 0dedd mb Ll STl o B Suolis s a, Y

[t,y] = odedA5(FunctionName,[t, t,],[a, a, ... a,],options,p,,p,,...)

Ode 45 ti‘:i .Ia.t.u\g] «< J-A-::-ILIL;A taststf@).a 3‘ u.iJ:u.u J‘J).} ‘Sf 14 LSAJ‘).‘; C}T o «<

dlans 57 450 b Shle o slaskae slaad S sl o Lplsn Guile Y (2 s0d Ssadpo Husal
b e 5 sla da b sBLSe (il s

y(1)=y,(t)
y(:2)=y,(1)

yin)=y,(t)

i S wadle Gloe 5o b Ll ol «S sl o Function Name ode 45 w5 oL S51 gl )
saliin) & 5L Gaw saate Al wsd Galu inline [ sias s ol b 5 """ W sy (s

bl ) Gallae il 5 siees SIS USS 08153 G S e

function yprime=Function Name (t,y,flag,pl,p2,...)
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S i3 ) st suly Glslad Wb (gl suzd suldi) GBS Gl o 4S Sy oS Ggua 5 St
s FunctionName « sas sols ety slayialyly oo Py Py (S saalie |, odefile ol
J=L2. 05 (1,15 ,) Gyalic €1 sk b (soh ) (St s S )prime 5 sl

fL;.LS:\ ‘AJjJL_sL;A PRYYPIY.)

yprime =[f;; fos...; £,]

oded5 a 53 (o K51 s oo s0ls s 51,8 baws i3 . 5 FunctionName yprime s\a yiie
CuaS Gl il (oo el suae Ua aladl o LL 5 g Gl Jold S s mie g0 Dl S
SLasSoT sl iy e s Ja T 5a o [ 1 1,8, ] sleley Jalis 55l 8155 e
6 Tyane 0ptions o ler olosSoT il V(1) =a, sl byl Jolis ol psws
sals Junsl Function Name G 4 b 51 plas (asuss 1, ode 45 (SS L) asb o

A sial A
shls Ll 5V S aS s usay wlbe so Koo Jgene Judl g oYalas 503 o Slea

ode 23 15 Slen ol S Bl e dosire byl 5 LS5y 4 e wss pels L.
©adl e 0de 45 b aule ol ol 5 soliial §eas il o 0de23S wodel5S odel 13

S e Sl oliia 4 (plies ¢l db g e (SIS lehl 5 Gl o 1S slaial,
fs‘:"‘“w“

d’y

dt’

dy
2 = -0
+ édt+y h(t) (\-o)

Uolae o ) JSaie KL oo 0 ) lasaie Husd oludal b ol oo 1) dolas oyl
ngJHJJJJ‘L:)"uJJwJ:""“:“)AfJ

Y=Yy
_dy
dt
a0l S s ol L9
@,
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dy
d_;:_Zézyz_yf"h

o s ol adl o £, =350, =0 .5 =015 T Laa 50 4S 535 5550 4w aaas o3l

Jolayse
y:1(0)=0
¥,(0)=0
h(t)=u(t)

il e anly ol s 0 e (1) S

pI9 4090
yi(0)=1
¥,(0)=0
h(t)=0

Al S
y:i(0)=0
¥,(0)=0

h(t) =sin(z/5) t<5
=0 t>5
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o.aL
0.6
0.4

0.2

0 . . . . I i
0 5 10 15 20 25 30 35

d:i@l:l (5.}\5‘)‘94.3(\—0)@.3‘;.& ca.ulé (Z*OJS..‘Z
0de45‘)\,3.4.ud.]o.a.u‘93isu_‘s.flu‘l_\‘J@JFJ‘Af‘}hwd‘)ym&g'z‘)u‘%&u‘@“}d
Al sl a Gl ol Sl o, 50

function s = ForcingFunction(t,w, flag,x,c)

switch ¢

case 1
s=w2)-2%x*w(2)-w(1)+ 1}
case 2
s=[w2)=2%x*w(2)-w( D)}
case 3
h=sin(pi*t/5).*(t<=5);
s=[w(2)=2%x*w(2)=w(1)+h}
end
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1

0.8—\

0.6}

0.4} |

0.2} |
of ﬁ\//\\\/\/ﬁ\g

0.2 |

0.4 1

0.6 o |

2% 5 10 15 20 25 30 35

gl byd Ko (V-0) Uobae gy (0 —0 S

sl oo X=G s W(2)= Y, (1) W)=y, (1) ST ss S

25 ose w0 alla Gl 5e wliny ol M) =u(t) s y,(0)=0 y,(0)=0:Jsh a9
il

[tt,yy]z0de45(’ForcingFunction’,[O 351,[0 0]',[],0.15,1);
plot(tt,yy(:1))

ol ol 8l s 4aii |, g0 JSit oS
W)=y, (1)=y(t)
w(:.2)=y,(t)=dy]dt

hoars daeilsion Ualee S 0 bigye Ay galy Go5] sy g S0 Baad g aalsa
J\,:-I.HJ :)‘ bdu:u.u‘

step

AﬁLAJbMum‘)\’Jc\GL@J*AAAaiL)L;AJPJA&_JLAJJSSSJ‘)?“L_\A;JJ‘LSA-‘.:bL\L;o



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s s,ls ¢ Lasal, WA

23 Sy 4 alla ol s el B(1)=04 y,(0)=0.3,(0)=1 p30 3,30
..\.4.2-‘.'0.4

[tt, vv|= ode45(' ForcingFunction',[0 35],[1 0]',[],0.15,2);

plot(tt, yy(:,1))

1.5¢

—_
T

0.5r

o

/\ \J\/'\/

-1 L L 1 ! 1 I
0 5 10 15 20 25 30 35

i a5 oo S 0 (V-0) Aalae puly (-0 S

ol aalsa aaun 1, 0-0 JSib &S
ol h(1)=0,t>5 5 h(t)=sin(at/5), t<5.9,(0)=0.9,(0)=0 :agm 3,90
© Ol Ll i€ oo aaas (Ole) Sl b ass OlesSuT LIla Lo 3 15 7 58 0550 0l Lo

S aalsa 55 S
[tt,yy] =ode45(' ForcingFunction' ,linspace(0,35,200),[0 0]',[],0.15,3);
plot(tt,yy(:,1))

JAJ@‘L;&L‘J-\—OJS.&“P|J‘U.‘J_45
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8,S Sugas dadio i Job o ul)l slasla V-0 Jlis

BL ):;J‘)--u dL_u.usS._:L.ﬁ‘iS“A‘)i 6.}\9&@‘&_3&]\9]9 e J‘}T @L}j‘.; ZAIS J:‘MAJS SYolas
(%s.'SaJAL.:.‘.ob\’—V—\VJ@)dﬁ@aélax)gljj@ﬁm\wm

3 2 2
ar f+3f—Z’ J;—Z(jl] +T"=0
n n

dn’
2" e %
d 7; +3prf—dT =0
dn dn
il oo sad Soge 0 =0 50 o bl s pr=0.7 o) jo <
2
reo Yoy L g
dn dn
T =1 di:—0.5
dn

s ras Jol &5 e Jaeal sas

v =f y4:T*

& _ar
Y dn Vs dn
dzf
y3 - d772

V55 oolon dans swian Glis Yy e Vit e ¥y Obos @B ;0T 5o S
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dy, dy;
2 25 -3
dn Vs dn pry,ys
d
lzzyzz =3yy, =V,
dn
s walsA o) cosee 17 =0 5o Bl (5550 bl il oS
,(0)=0 y,(0)=1
1(0)=0  yy(0)=—0.50
v;(0)=0.68

ok Baiasglis (St Sl Gasd g b 52d @B b Il oVole sKias Gl Ja o
paas JSas dafi Jins (358 Ualas iy slgpslas ol

function ff = NaturalConv(x,y, flag, pr)

B =D02):3(3)=3* p(1)* y(3)+ 2% y(2)72 = y(4); 9(5);=3* pr* y(1)* y(5)]]

wdloe 2 Soge 4 ol Ll

y0=/000.68 1-0.50];

pr=0.7;

[eta ff ] =ode45(' NaturalConv',[0 20],y0,[], pr);

e ge ool HLES VE-VY Kb ol

ougS2e Ko gl Y-0 Jlis

S 53 Y0 = Ve S Bollae | Sasd b 4 80 Jamle Lo sSae J sl

2 2
X 9+mrld L4 =mg19+b1%

dt’ dt’

ml
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2 2
mrld ;9+(J+mr2)d Zj :bzd—l//+fm
dt dt dt
d il 55 Juale By Jols € Sas plad 7 (Jyly Job L )5 asa m o) 59 &S
Joily 5o leate Jlai) SEheal s B, Sess ool J = prdr? [4 Siss caolis
L o Jeaie 55550 b sad Jlael 55538 7, (Sins o leads Jlal SKial o s b,
il (o S

@S B 5a3 15 ) Gl s slasuiie 4o gans S

B _do
w=0)  x(1)=2
w=v(t)  xw=2

2 4 dt

Ms = Ox+W

HR SRR
1 0 0 0 0 0 1 0
01 0 0 0 0 0 1
M: 5 Q:
0 0 ml mlr mgl 0 b, 0
0 0 mlr J+mr’ 0 0 0 b,
0 X, dx, /dt
- 0 Lo |® i dx,/dt
0 X, dx, /dt
T, X, dx,/dt

:)l:\:\ EEX Y 0d€45 csl:\ Ja.n.u\,] < JJ‘ 4.\3);0 u_‘w J:Lu.-l‘)éid Udolas JL@% OJ‘)JT IVITRERGIVEN
ol ol amlad Ja dX, /A 0557 s 5l 1 ¥olas 42 sane ol Wb sl

x=MT"Ox+M'W
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Mbwdet(M):m12J¢0J‘)\9.n

i e

function p=InvPend(t,x,flag,taum,m,r,L,d,g,rho,bl,b2)
J=0.25*pi*rho*d*r"4;

M=[1 00 0; 01 00; 00 m*L"2 m*r*L; 0 0 m*r*L J+m*R"2];
0=[0 01 0; 0O0O01; m*g*L 0 b1 0; 0 0 0 b2];

W=[0;0;0;taum];

p=inv (M) *Q*x+inv (M) *W;

aheases jealy G38L cga InvPend B 5 w5308 5 wdl o Ssia ol P O oo &S
S soliin] gl Ll 51 JSdite (glee same b 5 a0 5o 0ol (SLSE sla, i sl 5o
il aal A gasde oledbl 4 sade s ol (daS a5 wily (oo Slbl plen Gl GlA
il oo sfine oValas hla (i e 3 T 5o € glahis e € Ja ol ssdle ©
09 48 4sSilaa Culio LIS S S sl b 055 (oo 1) pleses gl Jla 58 40 S aal i S5

.J\B.A:\ J‘..\:\l,:; Sl 80l auls C‘)"i' Y—o—\- uuA-j

Jas 334 SLES gu ju oud Gt (5 e daal i ¥-0 JLis

s OIS a1 55 (lsane Jaesl i Uslae
d’y
dx’

+hky=x 0<x<1

SO TS RESEC R SE-FEBINEN
y0)=0  y(1)=0
90 3 b walge X=0,8 (alyl) o0 bbb Guas w3l L ode 45 b« sl
S a3l W5 Gl atiS suliiel S Jae Y(1) = 0 o1 151 & &S dy(0)/dx 5t (pans s
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SE Il o Y1) aie G oS o yuis an] dy(0)/dx Hlaie ;T 5o S 0db oo 5,1, anl
s S e 4

suliinl fzero las fsolve | gicun 31 YL sladsyo Jocsdlyisn eVolas (gl 9 gad suliiol
.ﬁ:\:\sw

A0S saaliie € ol 5o 15 V= Y= VY 5\ —Y— A (sleias

Joass cad sols HLaodE oS & Silan «J o) & y0 Juewlyiss Uolas cda S 4 1y dolas luyl Lo
oy asalgd ph oo ge 0 lalas g o) e (ol o @S o

dy, _

dx :

dy,
L =x—
ra ky,

)._::) QJ\,.AA‘L_:‘CH-‘J‘ ‘}L_Q J‘)yode 45 JJL.uJ J::.a.u}..:ﬁu_x.‘ta SR SYolas Q‘." ZMJOL&\S csu

..\.A.’Z-L'u.n

function f=ExampleODE (x,vy,flag, k)
f=[y(2);x-k*y(1)1;

slasl ) Gelse dY(0)/dx Jlaie (8L )y f2er0 ol b s soliie) a1, b5 ure
.‘a:\:\SL;A
function z=Slope (s, k)

[x,y]=0ded5 ('ExampleODE"', [0 1], [0 s]1',[]1,k);
z= y(end, 1) ;

omdl LuB] 1, 8 Slaie fZero € wiS da s .asb e s=dy(0)/dx s y(end, 1)=y(1) ;1 ;0 «<
A€ Jae Z > 0 6 ol walsa

WS (oo suell HISE (B g, S o Jaad ) uolie 4 1) 500 saolie &S Gug, (p) —E
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0.01 ; ; ,
0 N “’

-0.011

-0.02f
-0.031 \ 1
-0.04¢ \ 1

-0.05

{
-0.06 / |
-0.07} / |
N 7

-0.08F T~ i

—0.09L L L ! . J

0 0.2 0.4 0.6 0.8 1

Y- o Jle sl P(X) i (V-0 J<a

ay.mlpx‘)a‘wmuubgokZZﬁ‘mlim y(x)%u::;;@;ub);

options= optimset ('display','off');

k=2; guess= -0.1;
bc=fzero('Slope'guess,options, k) ;

[x,y]=0ded5 ('ExampleODE', [0 1], [0 bc]', []1,k);
disp(['Slope at x=0 is ' num2str(bc)])
plot(x,y(:,1))

V-0 Jsai)d‘J@L}SJJ‘JM‘\,&J&L&suﬂa@uLnﬁ‘éH)d‘)xb@JFlﬁ‘}‘ﬁﬂs
503 35,8 Glsaas ail oo De=Y(1,2) 4als 5 5o oS s dasls wlb Gllae ool aas o olis

.A:'AISQJAL:A.A‘JY—V—\\ UT*L."L;JJ(.):’.“}‘
Slop at x=0 is -0.21586

Jsolve pal— A jué ¥alas guas sla Ja 0-0-0

n Joli ‘Cu.u._u.u ~_<:s ©3ae Ja wlal 3 u..‘.]a.a ol dugs Sl wans « f:S'OZV@ u.l$|J ts[]
saliid b1y wial oo siws oY ggae bd X, 0T Jo € f,(X,,X%5,..,X, ) =0 Joa 52 Uolas
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SlSe ofaes oU ) asse G X =[x X, X [ A eas S0
..\.4.2-‘.'0.4

fsolve (FunctionName, xs, options,pl, p2,...)

Lo "m" Seey Gom 5 0dSS wedle gl s pb LG WL FunctionNameyl 5o «
(..\ail:ign C)J-:;\...\:JS 3‘ sulangl Do @t\ ‘):si:m ‘:tv ‘JJ-‘-:Z'L;A Jg:\‘ lnllne )J:-I-HJ .]a.a.uJ] 453.@&.&
BB L) W g o uuas OpEIMSeEr 5 giss b 55 Giula yiel b 4S el g Laa) Sl s S options
Dibe Pslaiebl g PPy s (a5d o, Optimset pb (SS
e walsa 55 JSE 4 b tnl o sae LA Gl

function z= FunctionName (x,pl,p2,..)

Zz=[f1;£f2;.;fn];

&PGJ‘J_):\ZJJJJAM‘xnxdmhujz%l._\‘isam‘;‘_\:pasnJalait;_)‘d‘):txo’i‘)d‘ls
X‘).-.cl_m‘_u.u.;).: f;l(xl,xz,,xn)ZOU.‘a;);mﬂdh.anu:}m“_maa QJLLQI’Z‘).:JAL.LA
il oo

IS 5o st suls GLas ulsT da o d a50lSe Julad Slie dla e S 51 aS 55 e¥olae oKy
K LY o el sae ] s VY

r,—a,cos(0,)—a,cos(6,+06,)=0

r,—a,sin(6,)—a,sin(0,+6,)=0

Gl 398 Yol oS s o U3 1, kinematics b 1l (eYolas sy (p) Ja g
0l i€ o Jaals el 5L 5550 fSOIVE b b s S K

function w = kinematics(theta,al,a2,rl,r2)

w=[al*cos(theta(1))+a2*cos(theta(l)+theta(2))—rl,...

al*sin(theta(1))+ a2 * sin(theta(1)+theta(2))—r2];

b e theta(2) =0, 5 theta(1)=0, ;1 ,a «<
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J‘JE 7[/6‘).3‘).3 ‘J 923 9]6‘)" L*JJ‘ (5‘.@.4.;4.}.:\9 a2 :2\9 a1=1‘1’2 :ZI‘I’IZISJL;
:JJ:,M\ﬁx;o)wguuchwlea.Haw
options= optimset ('display', 'off');

z=fsolve (' kinematics ', [pi/6 pi/6],options,1,2,1.8,2.1)*180/pi
salsa slyes w0 1, 0, = 2(2) = 485095 5 0, =2(1)=16.6026° wlss 1 ,a) 31 Ly
il 0, =0, =T o s gl 5aolis Gulayl 3 L Gl oe 1 Llsd 5l K00 de gane .ouiils
St slyls sy 4 su)ge 8 o gads 3 gad suliinl Wb Llisl L1, fsolve b plnl
abiee olss S )
Wolae b s W Jae o sgae din oVolas olius 31 500 JBe () sie 4

g(x,y):x2/4+y2—1
sl 4 agea U
f(x,y)zy—4x2+3
._ﬁliu_atla."qIJ)iz\_sS:.@J%JJ@Tﬁmlmlw@UJaL',:\IJIJJAL..&;S«%JS
Al psalsa olas ) b okl b,
function w=fgsolve (xy)
w=[0.25*xy (1) ."2+xy (2) ."2-1;xy (2)-4*xy (1) ."2+3];
©y==05,5x=050 puas b da Guad Ll ailige XP(2)=y 5 X0(1) = X1 5o S
b e ) Sose

options= optimset ('display','off');
xy=fsolve ('fgsolve', [0.5,-0.5])

Iy alyl puas Slog wiald y=xp(2)=-0.9332 5 x=xy(1)=0.7188 | ja| 3} Lus «<
sl e s 1 y=x}(2)=0870.,
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g:.st.a JS:'J c..ﬂ:\ .A.\.g 5| ‘xtLqu;'\.o 7—0

Jilas guae slada Gussl s gl € Wsls ssay Gl o Ss el o) sab) slass
JJSH‘PGAJA.AULL:»LAJ‘).:J\SQ‘JA.AML;A:ﬁ“)J‘)L@_:Tcst;AA%ﬁ‘AJJJwJ‘S:U.A.ud-xq-c

polyfitpolyval s — Lgs) ddas ssa L La oala iyl pa V = # -0

‘_a.-.u.;‘).’dsfd.&‘_:u.n J&LMQML‘A‘_’:‘:H «q “::‘).LQ S0 Y w‘.-.u.;@l.b‘;mb‘_:)|usi

{§)

Zdﬁwwm)i;@g‘r‘)k@tﬁj‘ \/E‘)..:Ji.'s‘:;..st?
Jr

€ tle o S, wsle ol craslio 5 Ll 5 wble o slite wibiie ol gl V@ e

.ﬁﬁbﬂ@;édﬁaéd‘d Su\grﬂ@‘qu‘)lﬁﬁﬁ;b}w

SY$ Syl gi V-0 Jguan

s(i)  Nalm) S0 Jaldin)

50 0.130 170 0.028
70 0.092 190 0.020
90 0.072 210 0.015
110 0.057 230 0.010

130 0.046 250 0.007
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150 0.037

il Lasals ool 31 soliieal b iy LIS 5o w¥si gl 15 V=0 Jsan Lo sad suls slasals
s oS, 5 b cose o wabie \/;um S Ll Loo ldes vy Sl
soliiaal aslas S, 57 e S 13 4 G GaosT s 51 ) das Wi (pl ) Gugan s p2S e

S asalsa

‘CAUJlLAéJ‘JJ‘Gl‘LchL:L;‘iLA;AA%&Juﬁ‘)“).:;.\.e.;

polyfit

‘@GJ‘WJJ‘;‘%}A‘J&bJ&‘G‘%%%‘FQJJJTO&&G‘#

polyval

s gl e win S K oalla Ho s il a5 B sualie (3L g
n n-1
(Y—O)y(X):plx +p2x +"'+pnx+pn+l

fs;:)J.u:QQT%|PC)JJJTMQJ}L&JJ.MQGA
p=polyfit(x,y,n)

Ome ] Jsb s oloss P=[ Dy Pye Py Py ] «siton win Solatin o o oS sl o
Alﬁ.-l.\u.o mzn"']JJJc@u_“sLA‘)‘J‘)e&Sf)A yJX3‘(Y—0) Uolas BE) (5‘4.‘4\;%;33‘_}.«.&
L;JJJJXL@_JJJ‘tS.A.\&BL;AuL)‘JJL@JTuaLu‘)JLH‘dA;AQ‘lSmJ‘JAPJ@UbJ‘JW

il 2oAY s

Osiews Sl andls Gl 1, P ol el Y-0 Ualas Do) Crud 4 g
y=polyval (p, x)

X 5 ool sael sy pOlyfit 5 bas s S nH] Jsb 0 olas P ol 5o 48 4 o suliial
Wl duwlas Wb BT Gulal 5 llea win o b6 5 J<a3e goloy Loy JISw) S
((5\)‘9 o0 oY mﬁgnua.&aim‘sd‘d‘)‘); ‘)\9.'9..1 pOlyvaZ C_)u )Jp ‘)_.I.Jl:la ‘gs-‘s ‘)‘9-‘5:\ AJ-:ZI‘-.'GA
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om0V a sl olBe Gussl s 5 V-0 Jaun Lo sad sals slassls (B3 cea

JJJ.A‘SLA sala aJ)LC‘L_:.‘a:CSJJb b I Su‘)‘.\:ﬁ.aéwd‘).&)d ﬁﬁu.a uesd ug..s[.a.u L5|)‘
» ‘J q ‘):\Jl:q.c «< LA)‘JJAQ ‘}‘ (_5‘4.{:\5.49.‘0 ol ‘A:\.A‘J.A J‘):q NeuberData ‘su L\ G’T‘t‘ o8 |J \-o
el sula L')Ld'al ;._\-\‘\--\ JS.:&‘)J Mdu’.ouﬁil.al Lasuals :)‘ (5‘ bJL} [

Mwa‘)o)wmubé‘deu

function nd = NeuberData

nd =[50,0.13,70,0.092;90,0.072;110,0.057,;130,0.046,150,0.037...
170,0.028;190,0.020;210,0.015;230,0.010,250,0.007 ],

el ) Gollae T Ll aib o Bd(0,2) =7 5 nd (1) = Su &1 ,u <
ncs = NeuberData
p = polyfit(nces(:,1),ncs(:,2)4);
r =input(’ Enter notch radius (0 <r<0.2)");
Su = input (" Enter ultimate strength of material (50 <Su<250)');
q=1/(1+ polyval( p,Su)/sqrt(r));
disp([' Notch sensitivity ='num2str(q)])

iendls aalsa 5o 5015 55 dadl el Bl Gy S

Enter notch radius (0<r<0.2) 0.1
Enter ultimate strength of material (50<Su<250) 135
Notch sensitivity = 0.87999

s I35 5 Lolael 5,8 5 sanee plis w5 4 15 358 slagasoa doal B Gu b
de)s 4..s.|.«4laA|JqJ‘d3AﬁL.u:quu¢wA:\SL’-OJJ‘J‘JJLQJ‘JULLLA)A&_{‘:)‘%(?:\:J:
.AAJL;AL;._:LAS‘;J...‘JJQ&)J
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interpl sali— La ouls sbidbia Y- £ -0

09 a2 S5l suls las £ JKa o Sy gugus b V-0 Ualas e Ja 4 B was o5l
Ssre Obed 9 Dovershoor 322 s (2905 Ol wass e (el 4 siadlle Lo
107 3) g a505 S 0pde 3l Sloy & ssms lo) padlbige 1, Gay dbogse
saal >0 KLl e go sala las Yool 93 @S iy oo SRk adls fuly 90% G

pols sl aly b Sy e a0 SeelSia

PR SR NI PR USRI AP A SRR
y(t,)=09y
y(t,)=0.1y,

Mo 5 Ve 90> by Dliie e iSle S) s g pe Ciasal p) Sose © il ae o

:f‘:.‘.)"A C—‘JJ“A:‘:“ o “'L":‘."L.’ ys.&‘ {“3""‘".."""" J“"flf-.‘ alla
p()versh(mt = ]Oo(ymax - yss )/ yss

soliinl Gl 55 a3 fininbnd 5 fzero sl s 5l il sae] cisas gaae &5 4 P(B) S 3T
Ol GL g ol sl o) s suls Yo (EAL o cusgdas Gl s dale e Il S S
teb ol lacus

interpl
teB Ol s s 1y oS sl
max
Oy inlerp] Dl L;‘S KN | PN -J\,.Ail‘;ﬁ salai! ymax C_\:\::Q}A ETTL VRLIVEN

V=interpl (u,v,U)

oo by MKl S U 5 S Jsb b slaslo s v s u () Slaa v T o € aab o
ol 0l e U wliie Jsb glols V 0l o il 5l o) V «Sasl€in arpolis Jolit

o) b
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[t,y] =ode45(' ForcingFunction',[0 35],[0 0]',[],0.15,1);
[ ymax,t max] = max(y(:1));
tr=interpl(y(1:tmax),t(1:tmax),[0.1 0.9]);

povershoot = 100%* ( ymax— y(end, 1))/ y(end,I);

disp([' Percentage overshoot ='num2str( povershoot,4)'%'])
disp([' Rise time ='num2str(tr(2)—tr(1),4) second'])

ol aalsa Gl Gllas Lo sd 8oady Hu 1y 55 i al 5l Gy

Percentage overshoot=61.23%

Rise time = 1.153 sec onds

S 59 Sl K Y S sl ule @88 8 s aose €070 (B o b Jol b
S g bad sl o dy/dl L SBEs T a g0 G i s V(1) b blie (3 g Gl o) 4S bl oo
Jl) adbo Yoo (i oo a JSB L b «S b o max b sl o5, 3 oS
Seol&ia o Y1) LT Gl 4max Gay B e Gess (s 1y max ol (SeS
AT 2139 jmic e aaShe wose ol 5o b wilge 3 P() ke aaiSle
sk interpl b s aaln ¥(39,1)=y,.,. =1.6207 ;)b (tmax=39) ssls .
otlaaSle Slaiie Lo 1y YOL) @bl wl onlnly wal calsS (mle ST calgl € ujl

S o 2l 4 g gt Y(T) Al ) ) Gy 1535 ot <SIA (index=tmax)

spline pali — dw da o i L ouls (i3l ¥ - # -0
e S b 1y Lasals sl e 5 0008 il 53 olad (shpmos silooss Buls cgoland Iyl (i ol o
:&Itﬁl:a.u\’:‘h.uae‘)d‘sl.&&gﬂ

spline
WIS by, b 151 (ol 5 008 uad 1 B30l 51 (S s Oiaed pS e (310
b e ) o 4 spline L K K

Y =spline(x,y,X )
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S L Y(E) 2l Al olagl g 4S Gl Jsbo b (plasloss Vs X 5 V(X)) plaay of 5o &S
m‘:’g"‘;"""‘,}lfld)d-" Y:y(X)‘iSu.aKSA(‘)‘JJ.:lﬂJJ.“SJ.u‘Sf XJ;M[%L;A(JJJJGA

1

T

0.8

0.6

0.4

0.2f

5 5 10 15 2C

B0 S b 55 oS (0 b3) (8 (Pade S L (G L) e (st oo S Linlie (A0 K
ol se] s 0 ST <20 550 50 Gl ali b abais 10 5 soliisd b o

Shie K slyl T pled aas o seolie 31 () 3L sl el Nl Lo solEe s L sl

J.\}J.-u.a A\A:\“é:<]0‘@|‘)“uua;ﬁm

cos(rm+ a) (¥ —0)

H SRS

—&r

f(r.6)=

e
cosa

g
1-&°

a=tan

S.8.Rao,Addison -Wesley,reading,MA,1986,pp.80 -82 Sl <o mllad )l SIS 4 JBs (s —)

SRS
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sbolie 55 Blas DampedSineWave ol b al biwg 1, dalas Gl o S) il oo
‘L_.qu.n
function f = DampedSineWave (tau,xi)

alpha=atan (-xi/sqrt (1-xi"2));

f=exp (-xi*tau) .*cos (tau*sqgrt (1-xi"2) +alpha) /cos (alpha) ;

5 a5 50 0ST<20550 Lo f(T,8) 26 6l Ol Lnli U abats 10 saas sl
Sogo 4 ol ai€ an; §=01 g3l & Lol £so slran 4 1) Jals (gleald glalan vy

n=10; xi=0.1;

tau=linspace(0,20,n);

data= DampedSineWave (tau,xi);

newdata=linspace (0,20,200);

plot (newdata, spline (tau,data, newdata), 'k--',newdata, ..

DampedSineWave (newdata,xi),'k-")

G ol 4S 05l o swn oy © i (b S walsd slasl 15 A0 UK dyal 5 G S
S Ll b GalsEl 15 @ e bl slasd SialKia 38 sla paie il o Csd
A sl s Balaie
O eliws gl 1740 Hlaie 5 wad (55l sla sals oyl oinle)] gums daye 5o Jls 58 @
B8 sl s suldinl (3380 yulie 5 5)lS b S sad s0) Ged3 pulie e (e guae 3illS
.@a‘&ﬁbJJ\QTL;\lAfJ.AJJY—-\‘_;A__'JJPIOt‘)JLJC;‘:ﬁ‘}._:J‘)JAJJ

\ £

:J\’.A.HL;A

A=inL :—Zﬂé

X, JI-&

1'S.S.Rao,ibid.
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S ISXELS

X, =f(7,,6)
X, =f(r,+1.¢)

o § oS S 2l pea e Slal ) ugas T 5wl e oy Yoo Uil b s
Ol dhals b ey &by 40 iyl 5o oS aaalsa saliial 535 W, 31 Xy 5 X Gaad
8l 200 3 JSaie solass upe 0 S aal g (1505 0 ST < 20550 0 spline ol b 53
U b g 80 I yne (e sie oo saulie Laculas g LT 51 5 80 S alaal 0830 ool Lo Sle)
parine Slaie 4S (g lule Guail anil 5 e saal cws 4 lass SN s asalsA s sad (B3
aa Olsie 4 parie Slale Gol 5l 4se 0 Gupe paln 1 sas e 5 0T 5o f(7,6) b n s
15 28 g0 5 O oo marine sl € Sl 5 Gads Hob 4 4S fininbnd LG o (edS YL
et a3 g3 A Tl s ol plaa sasine o)y ol 45 .aniS oo suliiu) (i) (oo (aeds
S s walia A e plea € aiS e aualas 1y 105T 5 0.05T 55 laciels ai K
o) S Ml oS aaalsa saliind & lale 8L sl 35 dolas Ja s fZEFO i

A aalga 55 Balle vas oo alasl | wlilec

n=40; x1i=0.1;

tau=linspace(0,20,n);

data= DampedSineWave (tau,xi);

tx=1linspace (0,20,200);
datafit=inline('spline(tau,data,tx)"','tx','tau', 'data’');
[datamin imin]=min (datafit (tx,tau,data)):;

options= optimset ('display','off');
periodT=2*fminbnd (datafit, 0,2*tx(imin), options, tau,data);
delta=log(datafit (0.05*periodT, tau,data) /datafit (1.05*periodT, tau,da
ta));

logdec=inline('s/sqrt (1-s"2)-d/2/pi','s"','d");
xiEst=fzero(logdec, [0.01.999],0ptions,delta);

dif=100* (xiEst-xi) /xi;

disp(['Estimated xi='num2str (xiEst)' Exact xi='num2str (xi)..

'Difference =' num2str(dif) '$'])
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V4o ()95 ] pay Juad

Estimated xi=0.10006 Exact xi=0.1 Difference=0.063776%

@i‘dﬁ&‘&;‘)ﬁ)@\,)&&)}@lﬂ‘)d‘ﬁgé:=095‘)§‘
Estimated xi=0.94383 Exact xi=0.95 Difference=-0.64952%

Uffts Jft g5~ Jbaas JUSaw Gl ¥ -7 -0

1.8 T T T

At=T/N<1/(21,) ]

04 ! T=NAt

Y

1 L ! 1 L 1

0 5 10 15 20 25 30 35
Time

[x"2 84 Jt'm (X ‘JS.J.' (°\—0 JS.‘.Z.

Slate « OSEST 856 50 Af Joolsp b oS g(1) b b 4558 Jsusd ¢ dhuwnaS duy 98 Juuss
‘Jﬁadb%ﬂ:xbwaﬂJﬂJﬂ@Lﬂﬁﬁ‘ﬁw..SJ.A.:ZIQ_AQ.AJ

N-1
G,=G(ndf )=Ary ge ™" n=0,1,.N-1
k=0

sl o g slass N s T=NAt Af = 1/T .g, = g(kAt) 7 0
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Al 3550 50 353 50 20 gans 2Bl oo Sse el K G, (S 55k 0 i pea, 40 Ko g

‘-

o g

oAt -<i

h

Lols G, cusS 0ab o ol 0 22 Sal&ia ¢ (1) GilS8 iYL £ o) Lo € il o
dbe 35 5 dala b 5 il - ey aaly sl 5 adb e g(1) &

bl bas g5 o sSae By 98 fas
N-1
g =D .G k=01,.,N-1I
n=0

J’lAfJJélI\.o (5‘.6.4.;-:\15‘):9 BE Gn ‘)idl:&ot.}‘)]ét\:.bt An 3_19\4 L;J‘}:\O%A.ASCA.H.J\}:LL;A ‘L}.A.A‘A.A
ol S yn Af a1, G, 8l s 5,8

4, = 4G,
:ﬁj‘d‘:ﬂj
A=i]§ e /N n=01,.N-1I
n =y 28
k=0

:CJ‘)J.AA‘(_.IJL.Sf.A.u C)‘J: .ia.a.uj:.n .C,u.u‘ I bd‘d‘)‘ﬁAfAtzl/N&TJJﬁ

2

N-1
Pae = Z|An
n=0

Arl
e ails g0 9o 50l 59 bl a3 eS8 el
n=01,.,N/2-1

BIKPS AN RY RCVPRIRCVENG Vi) S N U PUR A A

SlBes 2OlS Oies Lag walsa

A

n

N :2

AIl

S g ) Jle 4 dsed (sl -
J.S.Bendat and A. G. PIERSOL, Engineering Applications of Correlation and Spectral
Analysis, John Wiley &Sons, New York« 1980.
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Sl wh SIS €98 ob5) o Bosd e b 55 a3 Gy @ 98I S0 Soke )

aibge enn L) 58 aass (b3l sl 2elLl8
n.\.a.:ivl..zu.n 2}‘ Ls_l‘j: S L A.}\,Al GL& saly ulaas QA&A ua\}.‘.a& “© L;’JJ ‘:):I.‘
Lo 53 15 pleosSI ol illae o ss aalga Sael SIS il o Sife Jiida sae m S N =2" sy

¢

‘el

£ft (g, N)

Ifft (g, N)

Wl e 31, & /A e ifft 5 G, [ At s ffi s G o <S sas e alasl

comalio LB S b 55 8(1) b @ ouls 055 4K asls ssay SSBS (slgiaaiae (A9 ales
L O Wy adlbiee olhe ilSHE s B 5o pelsa sl 5 Sl cls slay) o
Ofia o8 Wi el @i L8 Jaas hoal O Ui e JUSin € sl o) puall
besgio 015 5 JiSae bausio Llie 55 @B 098 3U b sud slal ohymis 586 o2,
il W, =WRAL) (555 25 5150 2 Gaad ool S Gl s iy wal g G 5 e JUSes

D0 il b5 €, Bad el JUSan o peail o
g, =kw/(g,-k) n=01.,N-I

fOTJJ&ﬁJ\}JL@@l&A

"E C Ifeachor and B. W. Jervis, Digital Signal Processing: A Practical Approach,

Addison-Wesley, Harlow, England, 1993, p. 593.
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1 e T G598 oS OIS o 508 Gurs WS o sl 1) b )58 baeusio HlEs

adbpe Joliie (555 U i Jolit Gallas Jlaas JUSas (35N ) waa

L) sx(1) damlas LB J&u 50 oo se Sicasan o (cross correlation) o o Siusan
“;L]o:\“).]aa.u\,: JJ_\MQLA:)

ny(r)sz(t)y(t+r)dt -0 <7<

Losh doas 31 soliiead L 15 cobie ool Sliie s olsie © paal s o (S) 0 sd e daslas
ot S g tsnlons S,(W) Jg 5 o

R,(t)=F[s,(0)]
5 onsSae Lo as e FI(L) 0T su S

Sy (@)= X(0)r"(w)

cade 5wl V(1) 5 X(1) w55 Losd ous Y (@) 5 X(@) s0lie T 5o € sl oo
23 S (@) Bl Ghanlio slasals & R (T) Joas a0l oo Llide £ ga5e (uae o5l
S i AE=TIN

ls aaalga las 5 Jle g0 i o 1) bl 0!

o s £ 90 &y 98 Jaasi ¥- 0 Jlia
1S a5
g(t)=A,sin(2rft)  0<t<T=2%/f, K=012,..
(ol sl
m—-K=1 or At=<I/(2f,)
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fo=1y=25/T

N
At=2""T

sl A8 OOy ») Bilbe (Hamming) Siwea pls b ss (1) ol € axS o (258 il oo

SO
w(t)=0.54—-0.46 cos(2/T ) 0<t<T

=0 otherwise
Ol Onigan 5 A, Gl (1) st sl a3 35 S e pons 5 dreulae g 5 ol

«< f‘:ustfa Ua-)s el Jf‘) é"U@“ “““:"L‘LS'“ pave:A02/2 SO « JLS:?"'"’ J““'"‘Jl“ U‘JB
sl (n=1024) m=10,k=5.f,=10 Hz. A, = 2.5

k=5;m=10; fo=10;RA0=2.5;

N=2"m; T=2"k/fo;

ts=(0:N-1)*T/N;

df=(0:N/2-1)/T;

whamm=0.54-0.46*cos (2*pi*ts/T) ;
sampledSignal=Ao*sin (2*pi*fo*ts);

kl=sum (whamm.*SampledSignal) /sum (whamm) ;
k2=sqrt (N/sum (whamm."2)) ;
correctedSignal=whamm.* (SampledSignal-kl) *k2;
figure (1)

plot (ts,CorrectedSignal,N)) /N;

plot (df,2*An (1:N/2))

disp (['Average power='num2str (sum(An."2))])

uL-.'A.:g_:.ﬂa.ouLa‘)A a)?_'s::‘)d‘)f‘} {.\Li._x.’:‘gd‘gaiuo\\—o\s\’—o J‘S...'&‘ ‘L:):_m ﬂ.oL:).: U:.‘l (5‘)3‘

1 aal gA suls
Average power =3.125

5 g soliieal e JSiB 55m0 50 oS palLd o figure Lllae s
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Saad (A3 05 0 S ealiial b oo g 790 S Bala Hlasad (VY —0 S
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Yo &9/ pady Juad
x() A ¥ A
AT
Ax
T e T, T T

Ggad Gulls ga (VY—o K
Sl ol Lol atily ad 2.5 (g slise pom siaes £ ge hols €S uiS da 5 awS saalitne 15 V-1 (A

o5l S (555 @B BAa L GlS e )

Ql:l-j‘)g:) CJ_)JA.A‘L}‘iS“) \Y-o JS.‘.:&JJ PP RY OL‘:-\;QM-“:.‘JJ L;J.é‘).c;]u.\.}@@u L.JJ:‘S‘
.aﬁﬁml\,’;@m‘&ﬁ@

x(t)=Au(t)~u(t-T,)] >0

W)= Au(t=T,)-u(t-T,-T,)] 20

T, =0.01s A, =A, =1 o380 a5 i) 5o adbe saly dy mb ul®) of 5o <

25 Soseas @sliny woganl 5o asly N=2" T=T,+T,.T,=T,+T,.T, = 2T,

195 aala

To=0.01;T]1=2*T0;T2=T1+To;Tend =T2+To,

N =2"10,deltaT =Tend / N;ampl =1;

t =linspace(0,Tend,N );

PulseCrossCorr =inline(' ampl*((t—Ts >=0)—(t—Te>0))",'t', Ts','Te','ampl' ),
x = PulseCrossCorr(t,0,To,ampl );

v = PulseCrossCorr(v,T1,T2,ampl ),
Y =conj( ffi(y,N));
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Rxy =ifft( X .*Y *deltaT,N ),
plot(t,real(Rxy))
00— r :
0.009+ /\
0.0081 \

0.007 \

0.006 \
0.005 \
0.004

0.003f

0.002-

0.001

. /
0 . L . .
0 0.005 0.01 0.015 002 0.025 0.03 0.035 0.04

béd:’LA..sz.’ GAJ.AJA (5‘.6.10...‘.\3 Feal et; Cu-u' éJ.::.v GJ‘J UL.:A.: \Y—o JS...:L ‘)J 5‘9.5 ‘;LAL::):: (5‘).;‘
WS o Bia ) saae slalbd & bigs e

La (2 3

V-0 -0 yads

"lalan i gladidn; GBL 3aob 5l GlsSe 1 sl sleas V-0
0-3_C20-2_CIO'—C0:0

:QTJJ4S;:A§[:;

C,=0,+0,+0,

S g ) QUS4 B 51 A
J. E. Shigley and C. R. Mischke, Mechanical Engineering Design, 5" ed., McGraw-Hill,
New York, 1989.
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Yor G5 | g2y gt

2 2 2
C = r, +7, +7, -0,0,-0,0,-0,0,

2 2 2
¢,=00,0.+2t 1.7, -0, -0, —07T

xy©yz"zx x"yz yYzx z%xy

Jleel o LSS T, 9 T« Ty 80 Jlael gugee sl < 0,5 0,0, 5 il o
0,>0,>0; wal (Lol (i85 ) 035 0,0, dolas gla i, S il o sad

T = (0_1 _02)/2 T = (O_z - 0_3)/2 T3 = (0-1 _03)/2

adb o Ty =755 00 50 S

max

Caalin 1y Ll oy Lol sleti 5 Jlos slool (sl

o, =100 7, =—40
o, =-60 7, =350
o,=80 7, =70

Slhlac aladl g aaboa b €ln) 008 e 4 50l Ob i) LB WS faae il
ol bJJJT ¢—o-Y UIA.: “ .loJ.\JA Y-y Jlla (5‘.@34‘ BE «< (5|°J:‘"'7" 4.35071 tﬁu ‘)| (5‘)\.‘.4.1 <S5 e
T, =529232 o, =-95.6424 .0, :54.8986‘0'1 =160.7444 c‘.ul:\} cawlay solail

(7, = 128.19349 .7, = 75.2702
(CA—A—H‘ éﬁ&ﬁﬁdﬁ\.ﬁuﬁ@)é@)d ‘btf;JJJA ‘SLAGHJ J‘AA.!“4SGJ)‘\9AJJ\)_—L} CJYJL’-A‘)J Y-0
Jzero b 5 MK 51w s fzero b ) saliiad U, e¥olie 584 S onfie L,

Fds Tl pb e wls [x() x]]JJAMZ:)L.\kSiJJM‘L)?:).‘A‘Jt\l:\éu\i:sbdul.u‘
b a3 e dd ik

S suliial axis ol 5 asle el Sidas £ sd g o
3 Wl oo cuns Lplib olalas ) allas alKia 5 5 Usbas (Al

fanx=x

! E.B.Magrab vibration of Elastic Structural Members Sijthoff Noordhoff The
Netherlands 1979 p
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1o dalas ol sladin; al o cwss Loy 5o aula Gl Lallhe al&ia 5o ) Holas (o
i cpans p=1 5 p=0.1 liae s 50 5l

2cotx _* P

p X
adl b=2 0 (258wl e oy JA 5 slisel slala,) al&ia 5o ") Ualas (o
Jo(X)Yy(xb)=J,(xb)Yy(x)=0
Npos s dsl g Jw @l S Yy(X) 5 Jp(x) 6l w5 bessely s besselj w5 5
._\3.\5 salaial ¢A3J.1.Zu.a é._\f.al.i‘)ia.a@).a
3 4 o € AT s K g Sl K 58 S olal ) s al&ia T3 Uslas (o
ey ‘5‘)4 b UT LSLAMEJ "‘fTLS'A Secuds ‘Alsu_n M U.Z..S‘JT LSLG:"“ o9 b MO
M M, M,

ol —2=1,—"=02.~—"L=0c
m, m m,

(Mo/mo )Q[cos(Q)sinh(.Q)—sin(Q)cosh(Q)]+ cos(2)cosh(Q2)+1=0

S s L) 5o 5 Ll LI S e S 55 S SLELE,) e 2K F ) Al (&
.Aﬂ"‘w Seuds (J.Aj-ll_.l «° sl blg‘L.}S:

tanh(2)—tan(2)=0

058l (Bl asla e € Glis (sl dadin S olalaiy)l e 2l %55 Uolas (¢

._\JL;A IR TIPCIVIN PRV
Jm (Q)Im-H (‘Q) + Im(‘Q)JnHI (‘Q) = 0

550 5 ) 58 Bad s Jows 05 1, (%) 51 4550 3 ol g5 o 255 S, (X) 0T 5o S
s xS soliiwl 1,(x) 5 J,(X) &y w555 4 besseli s bessel] sl 5) sl o m

" M,N.Ozisik Heat Conduction 2md ed. John Wiley Sons New York 1993 . 47.
E B Magrab,ibid., p. 83.

3 E. B. Magrab,ibid., p. 130.

‘E B. Magrab,ibid., p. 130.

> E. B. Magrab,ibid., p. 252.
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§-V Cpoas o soliiul cyga 1) 4l wnle m=2 s m=I1.m=0 &l |, dolas ;iS5 < L,
Ly CpieS 3 sad (o suliinal Glas BIS S (o) dadin o ,he slans Guad aKia ' 55 Uslas (g
ey Ll b Ja ol s wal o A =877 5 A =477 X =277 Sulka
S salana) 206 =10 550 o P8 Heme Hu S B gane G AXIS S giews 5 sl el dulas

i 1, Y= Ay

40°
12

tan 2= —
L le Gae o (MBI 50 pale mhacs b 5L JUK S S0 0l 6 hoa s pK0a o (£
o s T Ayl e 88 0 3530 Lol S plis)

(1 + cox)z(xz —x3)= c

b 4 aidbioe Ghoa g g awaia 3 il 0.005<C <123 3 0<C <114 50«
S S0 T80 po,x Jada polie cda wiab o cwlie C) 5 C) LS 5 wan (Js
() S oo Ls ) 1 alolas

C,=0.2,C, =04

C,=40,C,=7.0 (o

o 4 dolas 700t 1 51 suliinl cyga . aiS soliiul r00ts g fzero b Gis, s ) anbes

PO e (or 5 5L )
—002x5 +(C()2 -2c, %4 +(200 —])x3 +x’—c, =0

S5l JBE & e g o abMe oo & @ ke (0<B<7/2) Brse sl (¢

N [ - - s .
ZJJ.JJ@O&&AJ )ﬂ)%ﬁ‘)lﬁm&@‘}%c\yﬁm‘}w‘ﬂ@um’ua

! M.Irvine, Cable Structures « Dover publications,Inc.,New York« 1981,p.95.

‘H. W.King,Handbook of Hydraulics < 4th ed.,McGraw -Hill, New York« 1954,p.8-1.
N.H.C Hwang and C. E. Hita, Fundamentals of Hydraulic Engineering Systems « 2nd
ed., Prentice Hall, Englewood Cliffs,NJ,1987,P.222.
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2N,*sin’*(B)tan’(B — @) = tan()tan(5 — 6)+ tan’(3) p>0
EIVITE N B ﬂ)‘ﬁ.ﬁ J-A:JL‘L;A a8 sae ]SNF 312\9)‘\93‘3 LS‘QJ‘JJS“J")&*:’ QUTJJ4S
S s ilie Nj =55 0235 Slbin cayo

3 sael sy Jola wsyo S el o (solsboun (558 o300 Il S 7, S5l Al £33 (0
\%‘Jhﬁé.ﬁwM‘JJJ&GJ‘K%uwé

iFk(I—'—irr)_k = 0
k=0

soldiel sae & om0 S wibipe Jals 753 7, dassl slass i O oo € ugd oo daulas
il oo 9202 08 08 g Oloa 5 usdiee Ol
S ol sl 4 e Jg Ol 5 9siee @8bus U S ol Gl sbae 4 cile J g Ol
S oo J2oaS J
anle wsb . F) = $1200.F, = 8500.
3o OIS Glosun col O (Sles 850 5 Hu 15 A jae 5 oS (LIS Glosun 15 flie (S SN (S
a‘}\_jﬁ‘pia}w C)J‘S“«’L’p SL“:Lo‘)...‘.a JA‘S Q.-.I‘S‘).: (5‘).31’1 6""%93):’; alaas “:’JJ"'A.*;" BERNETT
fsdign mad ) laly 5 (s (o0 Ol ol B S & ams)
A i(1+i)

P (1+i) -1
X CSLQJLHJ J‘Jﬁ‘ls“)n QJH‘)J ‘J-abe.s A/P:0]6\9J.4.:LL3 JMJAG‘)?ZZIZ%;‘
by 1wl oo loyus =S5k sl Sl

' G. J.Theusen and W.J. Fabrycky,Engineering Economy, 8th ed.,prentice-Hall, Englewood
Cliffs« NJ,1993,P. 176,.
2 G.J.Theusen and W.J.Fabrycky, ibid.,p.188.
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(RNasl o 71 85I L bulad Bsad X, o) Lo S
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S Joliie il 31 lae € dadin K 5 oS K G e peelsS B G s 5 (3

Tl 51X e lle sl oo s sl o

xln(\/xz—] +x)—\/x2—1—Cx:0
S s 15X Glaie C=0.5 gl wilbie C<T 5 x> 1 51 50 € gd g0 Guand
ol JREa Liu, 4w Y -0

xt=2"

poy 2SxST7 5 —ISX<2 o5l 830 g0 595 15 b i : plaialf i€ s |
LS
20 Ul b s H8 K7 (gl oS15 o s ABL avens Wolas gl Sliulas Jgo,8 ¥ -0

Z\ JJ":’U'“ suly

'D.C Montgomery and G. C.Runger,Applied Statistics and Probability for Engineers
John Wiley & Sons« New York, 1994,p.299.

2w Changsen, Analtsis of Rolling Element Bearings < Mechanical Engineering Publishers
London«<1991¢p.80

3 Problem suggested by Prof. Jeffery M. Cooper, Department of Mathematics, University
of Maryland, College Park, MD.
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Z(I”,T)=I+7.2Aiz.i—1_l_},ZzAiz_i—I+r32Aiz_i—11+r4AMz_
i=1 i=7

i=11
+1’5(A,5z'2 + A,ér3)+ réAﬁz'2 +r7(A182'+ A,9r3)+ 78A201'3
2 L AT Apyr? 7 (AT Ay ) (A + AT

+r6(A27r3 +A28r5)+ rg(Awf +A30T4 )+ rm(A3173 +A322'4 +A33z'5)]

L 38 wt  Ro=RL/pyv (04<c<])c=T )T s <«
Jlas P (k) s lile s ool 4as T‘(Mpa—m3)/(kg—K) Ooeilass
s s Lo s 4 Py TLam’ kg pamilas b posaie pan Ve MPA e,

ool sady sula Y- 0 JJ_\; BE C;:\[S 33 ‘)fdl:l.o K) ._\Lj.nl:\w u.]‘\);..:
L forma tlong e ;gius 5 soliind b1, ssa ol aiS alasl Z(10) Guaad o 2l (A

(1) Z(1,1)=0.70242396927
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O 3 etssa K8 E oy alanl 51 Gy sl st slaalIE € K S ha 58 5 0 S walsd ol
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VY

figure (n)

.:4‘,\,_..‘:4_39_1&‘4\,_.2JgﬁgureJP¢QLAJ§JTJ§I.mL9wC__Mcsa.:n‘n QTJJ‘lS
Soai S oo ) st SlealiEiad L, Jaiiee sud Al Hlosad Cpdia Bl 65 co iaan 5,IS

V- ) J|J§ JS.A.:L

subplot (i, 7, k)
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Oaee OLe ST cnl sl 1 Slaie 0 sabipe a3 oA T 5o Slogas o€ il odAy baias olas
Sl S Gl L3S ase Wi 5 Lol sl paane 5 adlioe o cew Jb LS
g5 Wb Ll ) IS0 S0 S wal gd oS sl © G 5 suay wae Cpl Gl L aab
A by, figure/subplot ;g 3 u S OIS a5 b 5 e b 58 08l oo
aal s Jlael w g o Cyaaad SUDPIOL 5 5icus o s (Lo K51 o 55 € pdds 5550 Lo LS st
Sl sur e by sam g0 slaslasal slaol ol 8 51 (L8 e de sane o (BAs A o ud
Jle i LIB yusubplot s figure w) g5 5) soliinl (S5 Ky Gass sl 0 s @3l s soliinl o550
S Sy S 0 508 L ST €S il (g pes L) 5o €55 (ol S S aanlye V1 S

S sl Bia subplot ;5 gius S soliial o) sm 5o Ha Gl o fIGUEE 5 gius aaily Gisly

iie S5 5 Gl a3 a5l won U8 Soady S JS sloul o5 s oS T )
bl saliieal 55 5 sies Sl 5O Olagad S 5 (el O (S5 L o) ba b s el

hold on

Slesan Sl gl alayl mal g3 51 ol 4 Slae LS 5l el apls oo 8185 Jlas |, (S 6 3,0 «S
O soliial b anil g5 o wileads slanl «€ &) daa ail o fill g plot G plot3 o surf Jle
S Doty buss 5o olpals sla 58 Lo Edit Jux3S by s5he 5o cOpy figure Gy 38 A
Lot s 5 ol b Bl ey 4 K8 K Joad oga 1) (el ) Gllas 1580 650 00 sk
Jlad S §yay o sut alls (Sl E ol o wal i 5ylS K1 Jle gy waas e 4 Jslate
wadeu g obees sla T 5 5l soliil s Y- s b encapsulated postscript file o o 4 1,

.J)SJA‘}&&JL&L.‘;‘):L}JJLJJ:)‘QJH‘JJ‘ASS&)._A:) Fl.leName‘AtsCx&;J
print -deps2 'c:\path\FileName.eps'

5130 38300 Sl 1 28,8 aalga 158 T o bl € ghali 3 b 4ala ol path 5T 5o«
S 48 walsi 5,8 Sl ik 3 asS danlye o (S bl 4 print 5 siews o e il

sdige b e S s ane €0 debils o sane b ye aslas 5 ST B (S Ss cllas sy K- )

C.\.A:Z‘JAA‘PJPJﬁéJJALCWxLuLJS‘;&AJJMO&‘
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Gl o) s S was LI,8 Ms word document s\, encapsulated postscript file J.i

DS salEial ) Ltes 3wl wsd sals Giula (J<E ) ol

print —-deps2 -tiff 'c:\path\FileName.eps'

1S 0 5d cway wb encapsulated postscript cuulis sla il Ms word o Jsls oyl bulii) cga — ¥
L8 0wl o) se ool Lo gl o sy MS Word sy U adies Lol il o Ms word 51 olgias

Wsas el | ol 2y slayila g 80 S g ga y, Ms word s
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SCI'iQt D Figure No. 1
File Edit Window Help
figure(l)
plotting expressions —
\.
I
figure(2)
subplot(1,2,1) [ ] FigureNo.2
plotting expressions File Edit Window Help
subplot(1,2,2) \
. . \
plotting expressions —_— Py
\\
T
figure(3)
subplot(2,1,1)
lotting expressions
P : g exp \ |:| Figure No. 3
subplot(2,1,2) File Edit Window Help
plotting expressions \
f igure(4) \
subplot(2,3,3) \
plotting expressions \
subplot(2,3,2) \
plotting expressions
: [[] FigueNa g
subplot(2,3,1) [File_Edit Window Telp__
plotting expressions \ -
subplot(2,3,4) T
plotting expressions
: —
subplot(2,3,5) l__ > | L
plotting expressions —— | |

subplot(2,3,6)
plotting expressions

subplot , figure wls ciline LS5 3l solitl (S Sa 5 olellie (V-1 U<
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plot(ul,vl,cl,u2,v2,c2,..)

sleobe Lo e aa algn 5l LSy Job b plajlass wlael 5 algiia sl s o
S i, € oS aal Wisd oo J1as 358 JSE e 51 (S 4 sl ) gy S Slualas
1y bl p o Sos SSILIS S o a1y 4l /Lo iy La SIS 51 (S sl e La SIS
L_;QLA;‘LAU&AJCA_@AO‘JSUJJS‘J[SJJ‘)‘Jﬁ‘A;j..\.Su_auw.\.u:\‘..\.\}&bdlsluL.\fbis
5 bLE 5 (gl e same S ol Sia 0l o)l aren 5 cga ' L e ay g 'S (Jle gl
6l s s b gl medle WIS e € SIS (S Juos pb 4 s LA L aaal 3
CJJH‘JJ‘?:;AS::JMM“@.‘J‘bAATJPy(L&MLyJA)SJ)@TWL&“L;LAMLL.\UL.‘JJ:H
CA—A)LCO‘—JAJJJK‘)SLQ\}AMMOB;J‘);%J:JJ.\M‘JA 'b—-d'C)JJ_‘A‘L.ACj‘)S‘J\S
Saad Lol 0 0 a9 58 (blE 5 b shad S el a3V SaolSia il o cueal glsls i S
Crodla ol oglate e i oy aol S (bLLS slaad b wiS o slal | ba b5
3 aal A dalh £ o5 Case slOLES C) 5 ug, LIS A g ol e il 18 S e aal A (SJolas
Lo adadh o Lglad o 5 LS, 5 ) &0 (ol e plOT iy (S8 Sl 4 S 0
d—l&‘\f;bdm‘wuéﬁu%xduﬁajwf‘)ddﬁdh C])IS|JS‘)§‘A:\:\S4A§‘).A
odbe (358 (s € a5 G bsha S5 o) el Ho wad a3 Gade S 5l G S a

S aal A HuEs ol

GL&@AJ.A K] LA@Q.‘LA :)| ‘5‘54‘\9:\& ‘Ls:il:u.uL‘;.A C:‘JL.L“_ “).".‘JJ &.L:J.E.A LlE n.SL?ﬂ‘ c}‘\)\’:\.&.ﬂd &J:S‘

Ly \-Y-7

:ﬁ:‘sw QJL&:.A.AJ \).".b JJS.H.'J ‘)‘:\.&L‘.u :)|‘(2,4)le.4 ‘)J:).AJ:Q ZJ&.“ 3&\.‘.’2&&1&4\4 J‘JBC-\Q%
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plot (2,4, 'rc*")

b glod Y- Y- 7
WS o oy S a8 Gl bl g0 b 15 (1,2) 5 (0,0) blss € (b v 55 oy

oS oo 80l 15 55 Hies (o] K5 L s ba)

plot ([0 1],[0 21)

[02] gans se 59 Slass 5% Lalnes 530l (pae [0 1] s 5eine 53 Slass ol S S 4
M\ewk&;&d@@‘MGL&M&L&J‘JJ%&“:JJMJ‘ASL’AO&AJ‘J

(X3 Y20) 3 (X3 V1) & W) b S adalio ba 71 3] (6] de gane asal a0 4S WS (558
S paalen alaal 1 525 Sl les OIS Gl pladl e S s 5 15 il s

X, =[x, X, ... x,
Vi :[yjl DTS yjn] Jj=12

o aalpd 5y JSE 4 a3 s & geall
plot ([x1;x2], [yl;y2])

Ol Ou S SRdgs g 0dl (o (277) Slwsile S 58 [V V2] 5 [X1X2] G 5s S
x=2,4,6,8 «Sla 0y =cos(m/20) G y=0 3\, gssac ba jLga was slal llas

x=2:2:8;
plot ([x;x], [zeros (1, length(x));cos(pi*x/20)],'k")

s Ky (slols bslai als fpl sl ol sud Guans Koy oS LT 3l X, =X, Gon
Ol (Job b s suulie Jold sl ala) g Z€r0s ls o g wial g (sbas 9550 3l 9)
olls Sl Jalay el s suls s Bl - Y- 1 USE 5o ol sl e sulitad o Jsb b

widbige ;=05 X = X, 05 o (256 4 il o STEm G asan wolga i 5 plot gl -
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il Ll 4 da 55 b eoat aland U8 §pay cadl oo Lo sme LSusa oau a3l cull g1l
i 31l gl 5 1l o shd ol 508 s B g el ipadioe 589 83151 Ll

10 5 soldial )

axis ([xmin xmax ymin ymax])

“"‘—‘:"L‘U'“ YsX LSLAJJM \*‘f\)SL“’ 3 ﬁ“:"‘f“’ Jf‘u"’ <553 C Ve 8 Vonin < Xmax < Xmin U‘ RN

A&‘AA‘PJfJ:‘JH44°A‘:‘CM|Lf‘1‘J£uUE|J‘b‘

x=2:2:8;
plot ([x; x], [zeros(l,length(x));cos(pi*x/20)],"'k")
axis ([1 9 0 1 1)

JLAJ\,:.\.AJJJA)ZMGAlefl.ud.;;u‘am‘sdbdm%;—\'—-\ﬁ)dbmch‘ﬁ
b aalpd Sida gl Blhal slasl Cage audl Sose Lo el sBuy b S saas s

JJJTM%J&)J&MJJ'bd&‘[ﬁu‘jw‘)d\gda

v=axis;

15 aaled ) Gale semie Hlen O JSae (gl v T 5o oS
v(l)=x,, v(3)=y,m
V(2)= X V(4)= Y
CaS ol 5h US4 Wl 1) el o YU S el il S8 44 (ol g Cnl b
x=2:2:8;
plot([x;x],[ zeros(1,length(x));cos( pi*x/20)],'k" )

Vv = axis,
v(l)=1;
v(2)=9;

axis(v)
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0.91

0.81 ]

0.7r 7

0.6r 4

0.5r 7

0.31

0.2 ]

0.8r g

0.71 7

0.5r 1

04f 1

0.2r ]

0.1r 1

axis @b 51 ssliicd (0) i o i3e 1) bghd (K8 Csa ol Salls () (Y1 Kt
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plea ¥-Y-F
it ol 5o (@,0) slaias 5 (ol abis 50 () 3S 50 7 plast 45 (glo ks ares 5 g
£ 20 dmalgs a3 13T il sy 5oolS ol st 43y (035,18
x=a+rcos(8)
y=b+rsin(0)
0<0<0,<27m ;7 ;0 € oS Jas (w,sbs ol 1) Y- Ka) add olaiie sius o
0es S ol aalsa el Ol SLS oogmanl 5ooasl 0 K27 Salia asl e
85318 aren 3 gl LS s Ll gl 5o #=0.5 s b=2.a=1.0,=2r <
S SAlA 5 @ s
theta = linspace(0.2* pi ),
plot(1+0.5* cos(theta ),2+0.5* sin(theta ))
axis equal
O wd aalpa sas sl UK 4 Sl 8 e Bl 1) S e liie 1 Llagas axis equal ws
£ Lo oas 0.7 eyl plad oS S 0 aa Bals (i 51 JSaie glaslpla aa s Ll

._\.A.Z»Ltu.a D) Sy ‘JJ.&L;A uaadie [ CVS'PS .]a.u.n\,] uL..z,Sl),a 9 4\9";'6"‘ J[::J 0.25 L):‘f‘\)s‘

theta = linspace(0.2* pi,50) % (1x50)
rad =0.5:0.25:1.75; % (1x6)

x =1+cos(theta ) *rad,; % (50x6)
y =2+ sin(theta )'*rad, % (50x6)

plot(x,y,'k' 1,2, k+")

S Lasl 5 aly sl LEs &gt 4o O st oy 4o 1 Lgw ke suulie axis equal
CJ_)J_‘.c‘t__\‘J‘_QJT.J‘,_‘iHJ l"ad‘)‘A_a.o‘)_Atgb_} theta‘,b_fu 50&[—6:#&‘\9;#
é)lébﬁ‘dﬂo)wi‘)d(dﬁdh 'k,m‘)‘;|d|4ﬁ%‘b|j$éﬁz(50x6)@%‘;u
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S8l s g o2l ¥-Y-F
e olael 71 g1 (1 50 4S s st e paen 3 SI(MO+0,) sn 5 SIN(NO) S1olKin
.;.\_.i\_s‘af.abé'd_ﬂ—i—'\JS...Z&:\U‘:.QLSJLUA:HML..GA0S91<27Z'30£9S27Z‘MJ._‘
]0]‘)S|A_4.:Zul_\u_o 0]=7Z'/4(450)\5m:2‘n:] dﬁ)ﬂiﬂ)ﬁ)d‘)cgd‘)}_a_\%&db}[%‘

Pag walen n) Sosee 0 el oo sl oS s S 1) Gl el b Ol

theta=linspace(0,2*pi, 101);
plot (sin (theta),sin(2*theta+pi/4))

il s 1y US (il il (go cnaal st suls ol Bl §- 1 UK 5o aoling oul sl
'A:\ASJLL;:‘ML:‘)JM)SJJJ:MJJ‘)JJ‘)Q‘L#QL.AZMGLA)JM

axis off

ol s suly Glan o - -1 IS Ho deline 4 368 steus (358 L

3.5\»

Koo ad pales (V-1 K&

Ly Aade )l gl sul gala 0-Y-#
ULLAGL:QMJJ)SJA‘xA;a‘).sJJL}'@ﬁ@ﬁe‘i&é)du@MJG‘aﬂyL;ﬁmﬁsz
S L1 S ssme 5 ol b1 Home S S wanpe s3lal S 4 llae (IS ey ah suls
walb Gals Sl aa (lpgie b lajpha) SaolaS alaas bl Job Sl € w5k

f,ibi.lc..}l.‘él_}Uﬁujltg\ulyuﬁu.uj@J&Ql\,&cy.ai_\.&\pm_\g
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2 2
y=a —-x
JJJM‘J&‘&:)CJJHUTLUJ?A«L\SQ‘; a=],2,...,5\,—5£x$52‘}l.3,.:
x=-5:0.2:5;
a=1:5;
[xx,aa] =meshgrid(x.”2,a.”2);
plot(x,aa-xx,'k")
Wls aalsd daaii )y 0- 1 KE oS
‘J‘J\S‘“:’:)‘°Jul"“‘l‘.’\9GJJ@LQJJ‘A"JJ&}(SJ*“@‘;AA‘HK}&L;‘OJ:Sl

j=1 a"‘]

Iy 0= Y ads) cumsum ;g 30 3590 Cpl 58 anas olis a=1,2,3 yN=1,2,....,10 &I «

a5 gl g2 sl 3 Lelise LB 5 ()5l ol

aa=1:3; $(1x3)
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axis off ; sicus 3 soliinal b gl 4l g Sade (o) ) Glgoe iaie () (£ -1 K
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N=1:10; $(1x10)
[a, k]=meshgrid(aa,N); $(10x3)
S=cumsum(1l./ (a+k) ."2); $(10x3)

plot(N,sS, 'k")
ls aalsa a1, V= S el 3 u S

\JSJ:S:sszJC_)G.\;\%f—Y—f

50K IS el ) b 4w

g,(x)=0.1x
g,(y)=cos’y
g;(z)= e

4...‘431@,AQJ&LQGJJIJ@B@Q:‘I&,I@@.@QUA0£x=y=z£3.5;j)445

x=linspace (0,3.5);

plot(x, [0.1*x."2;cos(x) ."2;exp(-0.3*x)],'k")

s

x=linspace (0,3.5);

plot(x,0.1*x.72,'k',x,cos(x).72,'k',x,exp(-0.3*x)],"'k")

x=linspace (0,3.5);
plot(x,[0.1*x.72,'k',x,cos(x)."2,'k",x,exp(-0.3*x)],"'k")

x=linspace (0,3.5);

45.J_jfl_asul_'ql_u\plolyy)Pq;lQJGLQL‘AZLAAKLaJJJQJJJASJBLACJSJJﬁm‘)S%—\
el 00 S alanl 15 V=0 UK oS (o) 4elis 4 Gainas ol sk suly LES VY- cranad o Gllas (4l

S da
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plot (x, [0.1*x.72,'k")
hold on
plot(x,cos(x)."2,'k")
plot(x,exp(-0.3*x),'k"))

25

151 /

101

20/ / \\

0.7 T T

0.6r

0.5

0.41

0.3F

©r
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(_;bl;LAL;’;;;..AUQLQSC,TJJctS.m_\AlJ';JJl—V—'\J&i;@iqpuuuleéﬂglﬁl
e (sl L) 53) QLS &5,
o9 el oliie alg cpl 51K 5 asse oo JBee slaite LIS Lls ST Suu sk
Gl s ) ose 0 Vb Lo as Ll o sabl o wal 2255, 1<y<4.0<x<3 &
1 aal gA
x=linspace (0, 3,45);
y=linspace(1l,4,55);

z=linspace (2,5,65);
plot (x,0.1%x.72, "'k=",y,cos (y) .~2, 'k=="',z,exp (-0.3%z) , "'k-.")

axt 5 b g Lol e il o i€ da g ol aalsd 4 1 o -V S el 5 G &S
C)u‘bdaiﬂ)éjl&lc.‘oll\

SIS Slgialald o s Yl 9 Jlagas 59y SIS sy g3 Y7

O lalddl dedSd cag ol gae Ly Jade g Loy gas (5,138 G 0 V-Y-F
L Al pales g (e (i 9

Pl Ll IS S 5 0, g0 slend Hu sl (S Ss Jle S QB Hu (S

whlaial e as olsie dagate OIS g 5 delSa Gaslie daj s OIS a5
B3 a5 e slala Ko leiie GalaslB s Leadais 8 S 5y

e 5 sinia gl o gae ol i

Sl paal sd s o5 G 5 FL 5 G ) 9 (Sheaby sladlas (SBe B goa ) saliial

OF om0 S aaa 3 0S X653 50, I/cosh(X) 5cos(x) goliie i 5o was s)lal

&x&m\,d&-_ﬁ“a‘}g&f“)d.‘x_ubddl.‘iﬁ:b@@JJ%beJJi@JQ‘J&}GJ‘K%‘Hb
A e gl bl 1 V=00 A Jle oS wial A el | K X =473 A o
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x=0:.05:6;

plot (x,cos(x), 'k',x,1./cosh(x),

xlabel ('x"'")

ylabel ('Value of functions')
title('Visualizaion of two intersecting
text(4.8,-1,'x=4.73")
text(2.1,.3,"'1/cosh(x)")

curves')

1.4

1.2

0.8

0.6

0.4

0.2

0.9

0.8

0.7

0.6

0.5

0.4f
0.3+
0.2F

0.1r
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2 S22 99 Kbl 8 | putich Jud

(<)

Gl 850t Lo e b i (0) Sl 530 Ko 5o cibide ml aw () (V1 JSE

\ title('Visualization of two intersecting curves’)w

S

Visualization of two intersecting curves
1 T T T

0.8} \ /
ylabel('Value of functions’) | |text(2 1.3, 1/cosh(0) |
04 N 1
2] AN 1/cosh(x)
5 o0z \ lext8-1,x=4.73) |
=
2 o —x_%
o x=4.73
2-02
>
—0.4% cos(x) 4
\ —
|text(1.2, —.4,‘cos(x)')|
—o0.8} \
o 1 2 3 4 5 6

EEPSIES) e e B s )

E)lot(x,cos(x),’k',x,l./cosh(x), K,[4.73 4.73], [-1 1],1(')’

S e alanl T 4 o g ye (sl LS 8l yen 4 1) §58 Llogad € Shle (A-1 JSa

text(l1.2,-.4,"'cos(x)")

) G ilide (slgite lSe Spaand sLadil so yolie ols aalsh 4aiis 1) A= JSis 4ol ol sloal
Ja 5 ad Gdg el glail b 5o Sl 5 Gy San Sl o ST plof pb lsa)

‘JJLJJ‘@ALAJJ&GLA&JJS#QPﬁS#J\%S

fill
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J_Jl_}‘)ljOﬂ“s‘%_.\‘CA.G%._\S&TJJMM%&Q)MQP&JJUM‘?;YOTJJ&
.ﬁSSJL_;f‘KOSXS4.73@u_x6“).3(5.\&..\.;3‘}‘.3

sl Ll 358 Lol 4 ) ol siws b wolse (ol sloal sl

xn=linspace(0,4.73,50);
hold on
fill([xn fliplr(xn)],[1l./cosh(xn)fliplr(cos(xn))],'c");

s win el snmsals pLES AT JSS 50 8 sl il @ waa &) gis (a9 58 il
Yo aie Gladl € w s e olasl [1./cosh(xn) fliplr(cos(xn))] Ll JSiS bais o3 Juale
asaa X s om0 aalsd il po Awly aie 4 COSX lu s LusSae s d/cosh(x).
olie 5 X asas pulie Gladl b s 4S 0l oo waa Hlas yolie b LGS [Xhfliplr(xn)]

sdige S8 T (o Sae

Visualization of two intersecting curves

0.8

0.6

o
~

1/cosh(x)
0.2r

/| x=4.73

Value of functions
o

aal 8855 5 5ila La Gate G mas o] Ho A - JSE Al (A -1 S
OlaSs Alals Ly (o smae b 20 L ilhie () o fiate 39 (36 Rl JolS (3 S S5 sl S
el anal s 1 ) el o gl 5o gl (adiie

x=0:.05:6;
plot (x,cos(x),'k',x,1./cosh(x),'k',[4.73 4.73],[-1 11,"'k")
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hold on
xx=linspace (0,4.73,20);

plot ([xx;xx], [cos(xx);1./cosh(xx)],'k=")

s walsa 1y Bl =Y e s Bsllae dady a3l Guy S

solat cosh‘l(x)J cos (X ) LusSas el b LS Aali b ail b 20 sla) g
!JﬁM‘j&)ﬁ\}QJMQ@LJﬂL&JJJA&‘)J.‘L_ﬁS

x=0:.05:6;

plot (x,cos(x),'k',x,1./cosh(x),'k"',[4.73 3.73],[-1 1],'k")

hold on

|
—_

(=al)
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0.81 \ /1

0.4r

0.2r |

391 () s me () Sy Aol b Lo gl 603 pebles plolile i o G gl (V2 — 1 S

0.8 /

_1 | . . .
0 1 2 3 4 5 6
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yl=linspace(1,0.01,10);
plot ([acos (yl);acosh(1./y1)]1, [yl;yl]l, 'k=")
y2=linspace(0.01,-1,10);
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plot([acos (y2) ;pit+fliplr(acos(yl)) ], [v2;y2],"'k-")

osdls slas) cga Gl o 1) el su ol olo walsd Giala 1y o =V o= S el ) e S
wead oS 5 SO0 b el sad sl Las V-1 K o oS slailes

legend w3 soliin) «€ a5y sgas A1 JSa 5o Wbate (oS Gaddne ¢l 0S8 Gis
il oo

suldiol U‘J:Lfo JL}S&L@.‘]@JM B ;d‘d_}“); suldinl) o480 Jl:\:) C_\L’-&JL}Q‘JSL;A ‘J text &\\3
a3 plot g5 s 3 oS el Sslite bsha slasd 5l legend wmb sl K51 olass o s
alS o7 51 ssliiad € a5ls s 38 (2B OlosST) SSus lesSoT S pniaad pd e
slael 5 o 5l JSate Ml saite S (2l GlesSuT ba2) GlesSHT Sa il e solaal
cracs Lo 1y alblaidl Gle 5T ol gl (—])Jimc,:\l%.a.a.musl\,';)lﬁd&iﬁﬂﬁe%
ssny JSB s Lasals o ieS oS pla A cualge i o 15T (0) Slaie 5 S el
Lo K € (a8 Ghn Jae Lo olhlaial wed Bia oo sS,T GuoaT «al&ia aas o I8 wyls
kS;\-‘S;J‘\)LAA:A“SJJQ‘\’:‘;G(;JL&uQJ:\SQJGL.H‘CJ‘JLA:.A|6J£§J‘J§¢&Q&,:\%L}H\SLA
L;\BJ-A);LAK susbe b st allain) 585058 ool Lol waly JEDI sl sads oKe & 13T 5 a0 S
uls.o od :‘)L}JJ ol laial) 35l oo J[A:i‘ bJQjJJJﬁ@MJ&i@A&A&;MP@

g sals Ko 5135 Gugle Jacu 3wl el 5 @ S il a8 (308 Gl

‘s:sua‘):‘)d&‘_)t\i:\Ls‘).a.uSﬂud_)solalo‘b_)l.\\gdl.\‘_)legendb\u‘ﬂbdmu‘a;i‘)]ol%:e‘)d
OB 5o 1y ) oblie ol asalea plas A= KA slaol o 4ol o sad Halb gl
5

x=0:.05:6;
plot (x,cos(x), 'k-',x,1./cosh(x), 'k--")
legend ('cos (x)','l/cosh(x)"',3)

© legend wb slgle S51 ool sudh a3 phale bighd &) gun 45 1/cOSh(X) 5 5 sies

b ye Lo sS,T (e wouid a3 ke nlsl 4 bigase GlosSHT Cnlgl ol sud su)5) 5
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Q*JJ|Q9§J3Q§‘QJH|JJ‘JJ4.’L°JGL“ plotc_‘l:‘u:‘_\.;%j;lmbw\,wmwyu
L;l:‘BPZOIJJ:‘-‘-“J‘)A"mﬁ-’-“J@SA@FTZ&SMMJ@FTE’{"JJ plot@\SQu;ﬂ
soliial legend s S () 53 o0 Wi subplot G figure ; siws o 515) 4 .8l aal sa 4alyl

s aal g2 518 JK8 Gy e (Ol 23 S o 1, wlslaidl degend p 5 3 sae o sa
fasad dlanl 508 55 &elip daw 53 (155 oo Gimen 15 VY- K

x=0:.05:6;

plot(x,cos(x), 'k-")

hold on
plot(x,1./cosh(x), 'k--")
legend('cos(x)"','1l/cosh(x)"',3)

0.8

0.6

0.4

—0.4F

-0.6f

‘0-8{ —— cos(x)
- - 1/cosh(x)
1 2

)

5 6

\ /
N / L

3 4
legend oG ) soliiul S &a (VY -1 K

a8 Uty b g3 ) legend b il sais uad plot ml 5o bisha S 5 g5 o) 5o S
SLLaiAl crad Ho ssase bshad Jas oS aal A soliial LS, (a8 Gy e s (e sn)
sy oluis Jlael Kl Cllas L1800 g walea ogliie LS, b gy Sbsba
8500 5 g (Jol @lomis cpl 5l o5 i WS e aalyd 1) losed S buias JSES (slgtands
e faie g lajene bgha cialais ol jan @ o gan (59, suud suly LES slael 551030 o g8
Oiped 5 0.5 Qllas oo bgbad clis (258 Gy Jlle oy aaled ssa e ollee (iAol
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Helvetica\,aﬂgla\,gfas\,é‘;uJ IoquwefJuL@yg)|m‘uaﬁuﬁﬁJ‘ﬁA
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x=0:.05:6;

plot(x,cos(x),'k',x,1./cosh(x),'k"',[4.73 4.73],[-1 1],'k")
.8,-.1,"'x=4.73")

.1,.3,"'"1/cosh(x)")

1.2,-4,"cos(x)")

text

(

(4
text (2
(

text
sl g s Gul WS Lo oblaidl Wik s s oglite celas gl gha

il C)L.A.\Sft\‘é‘.}‘.\;‘@JJCJJLA:ACASJA&J;JJG‘J‘JJSiGJJQMGJJOLMJ(Jé)‘ﬁ

0.8f

0.6

0.4F
1/cosh(x)

0.2F

~0.8f — cos(x)
mmm 1/cosh(x)

0 1 2 3 4 5 6

|
—

b caldis g g8 pgs e 98 8500 Huas (VW K

x=0:.05:6;
h= plot(x,cos(x),'k',x,1./cosh(x),'k',[4.73 4.73],[—-1 1],'k" ),
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text(4.8,—0.1,'x =4.73", fontname','times'," fontsize',14)
text(2.1,0.3,'1/ cosh(x)',’ fontsize' 16 )
text(1.2,—0.4,'cos(x)',’ fontsize',16," fontname','times' )
set( gca,’ fontsize' 14, linewidth',2)
PropertyName ={' LineWidth',' LineWidth',' LineWidth' },
PropertyValue={2.5,2.5,2.5;7,7,7;1,1,1};
set('h, PropertyName, PropertyValue )
[legendhandle objecthandle] = legend('cos(x)','1/cosh(x)',3);
set(objecthandle( 1), fontsize',14,' color','r")
J‘Jln L th &Jla.u J‘J‘)-.t BL h:plot() JJL-UJ .J‘J J.A‘J..; ‘L.;:I: |‘) \Ww-1 Js.ail c‘)?‘ :)‘ o <
Qm‘su)‘d\}é;@uhﬂgga)du ‘)%lkaﬁﬁdﬁgn&gb‘)“&dw]’gﬁtd‘d M‘J-&‘)“)B
&i“)d C)J% .¢J‘)|J J\,%Jh‘)‘d‘).} 6“).} ‘)‘._\:Q.AML?;\:"‘)J .A;S ‘..\i.: ‘-;A.H‘):\.A_HJLA&_JS.:;IJJ I AJ‘J
el 00 av 3 X =473 50 gasac LA I/cosh(x) .cos(x) o sliie lssas 4 9,50
S wasd o suls s BT 4 la gaie slal G853 0 S Jade 58 Ladiiie bolad Siails b
suldical sud el Hlale 4 ba Ha cwlhs 50 cya @eliy Ho sud soldiul sef G el
«< (LS"” 250 (590 a)ei'u.uJ OJ‘J ,!J.‘q)gca c.:t; J‘ 4.‘:‘_:).: )4set t’t; Uf"J‘ u;u%.o.& .Jjaiw
‘)..S ‘J Lnd o JJ &J‘)\}A &3‘ o8 .._\.ASL;A QJL&:.A.AJ .MJL;A J|‘)§ (5‘5,)f§:"'“"‘ ‘).E:t JJ}Q I (5‘)'.‘
LAU-A-H-}\)—\ S50 o8 .‘;:Ja_sl_s ol ‘J o 98 ZJlml K] ba celas J‘ ._\I'JL_LQ «< LA\)JA—A S
S o I8 (object handle)\a s 5 (legendhandle) b soa 55, HSRLS (slas ;i
BL tJ‘)S ‘AhAA_: L;A.u_):\-u-l.l C_\“)LA-AL‘ u"u;.f B LAO:\A CJLAL}M ‘1.3 U‘J:Lfé Objecthandle(]) .Ia.n.u\,]
O3 3e8 50 15 LT K Gainad cauloals 5uss 1) llalial (Bay (igsm @il 851wl L )
.ﬁ"bd\yﬁ
s ol g3 ge 1y ot Jlac) Lajsae 5 L sate dagie cladiie s, cul L3 € Sl,mas
oo 3 calio wlilae GATI L 5 o nt Vb Lo cwlio lacST 51 soliiel b JSs 5 ,a0 0
K) LAMU):\ C):“ b‘)l.}JJ ‘)g‘ L .JJ.AJ a‘)f;.} 'J JS.:L O‘Jsu.a a\)ﬁ.ﬁ JLA.C-‘ :)‘ o als ‘AlA;\‘ tools
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L. Lamport, LaTeX: A Document Preparation System, Addison - Wesley, Reading, MA, 1987.
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by sladlds Ay g Pligs S2 S 9 SH S9N\ F Jgua

by Sup S SS9
SR g B gad olis A dad olis laglas ol
lleg < | Gamma r \alpha a
| geq > | Delta A |\ beta p
| neq # \Theta O | gamma %
| pm + | Lambda A | delta o
\times X | Xi = \epsilon £
linf 'ty 0 | Pi 17 | zeta s
| sum Z | Sigma ) leta n
\int | \Upsilon Y \theta 6
\div + | Phi @ liota l
| sim ~ | Psi ¥ | kappa K
\leftarrow «— |Omega 0 \lambda A
\uparrow ) 7]
\circ ° | nu 1%
/) << | xi &
lgg >> 0 o
| prime ' Vd
| Leftarrow & \rho
\angle V4 | sigma
| surd \/_ \tau T
\# i \upsilon v
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| $ $ | phi @
1% % \chi V4
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*—utﬂ)\}—k—j‘)l—é)\’.}-ﬁﬁdé?—hﬂ) ]S.Q]SZ;}QJJIBZS“}‘Q‘))&;@BHL}&@
ﬁSGJ‘K%"""‘%Jﬁ

_0Pb
g,=1+e 2

J\’JM‘\P\)&JO\)\’-AA‘L}ML‘)J

Omegal =linspace(l,2);beta=3;

plot (omegal, l1+exp (-omegal. beta), 'k")

title('plot of g-2verus \omegal-lfor \beta=3'")
ylable('g 2")

xlable ('\omega-1")
text(1.2,1.2,'g-2=1+e"{-\omega-1"\beta}', 'fontsize',16)

ol sae T VE- 1 S o Ll ool sl C‘«’Lﬁ

0<x<mzbdjl yu9 COt(X) Hslad:la Jadie (ju,S IS5 Y- ¥-7F

J“\"':Z’L.'L;A 6‘15 ...‘3:2J|_\.€.“}|L§3 moTJJ“SOSXSmﬂ'Z‘}L}‘)J\‘)COt(X) C.}l:\l%.‘li“)d
JSJJJ@LLA@‘J}& ;.Jl.a:\:d m:2 45:\.“;‘,4 .J‘)S fs:LA‘J.A ) ‘J}aj.lL;AO&AJJ:\‘)‘.S .Ia.n.u\,]
saide MA G 03 X Hsnn sgan 5 ol sud GBI T8 iy a0 sgan 0 aalea Vo
a8l 525 398 saolie Joldh aveu 53 830 sl o COI(7T) =00 5 cOt(()) = 00 &S LT 51 .asly o
1T 5 ol a3Y 1 S e LIS T 58 o 1) Ghosa SOIBES ml 4S ol 51 ask 51 s
e o8 pre S gl salie Gl O G suged dsalas O<x <z 8L L8 LS
e suliicd XH(M—DT33180 G x 5 sme 0538l b aal m>1 5 (M=) <x<mrx

JJJJA‘PJ&JCJJ\,&AMUL})J

m=input ('enter number of repetitions of cot functions (integer from
2 to 6)=");
the =linspace(0.12,pi-0.12,50);
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ct=cot (the);
hold on
for n=1:m
plot ([ (2*n-1)*pi/2(2*n-10*pi/2], [-8/40 8/40 1,'k-")
if n==
text ((2*n-1)*pi/2-pi/ (8*m), .6, '\pi/2")
text (n*pi+pi/ (8*m);-7.5,"\pi")
else
text ((2*n-1)*pi/2-pi/ (8*m), 0.6, [num2str ((2*n-1),2) '\pi/2'])
if n<m
text (n* pi+pi/ (8*m);-7.5, [num2str(n,1) '\pi'])
end
end
if n==
plot (the+ (n-1) *pi,ct, 'k-")
else
plot ( the+(n-1)*pi,ct,'k-', [n*pi nn*pil, [-8 8], 'k—")
end
end
plot ([Om*pil, [0 0], 'k-")
axis ([Om*pi-8 8])
xlabel ('x(radians) ')
ylabel ("cot(x)")
title(['cotangant function from 0 to ' num2str(m,1), '\pi'l)

box on
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Plot of g, versus Q forp=3
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Llas cgn S LET 66 50 a0 by ol st colad 8 sd oo 88 358 Loliyn yu <€ ghailan
Wleads (5,00 8 S (6,18 Cun s (sl cilont suldinl cot(x)

loo paie S aiadil (ylase (5 93U 1 akad (5LA o gad aaeu I Y - Y- F
& Sl 5a Sl Gty S Soe Sl ous el Sy Sasad okl S o LA

s go 80ls y 5 Al b g8 ol Gl g Jla Hof el L o saasl

J,(ka@)
ka8

p(r,0)= ka’ <<r and a<<r

Cla.aia‘cyz‘)mk‘é’ MMM}"@\Q“} 0‘&HJSJAJ|GQMZJJAB F&TJJ‘XS
23 S oo Jub comsSae e Solad adlige [ &850 5 ol g5 Jews 0B S (X) 5 G sieny
S s B B K Jue ool s alsd am pan (S KA Gl by wBlige £ S8
il e S il S Sl s (ol Gyl (SaSl,
ka=07 513 & sud s3udleyy pdinds &I 4 bgsye obd slisad S asalsa o S
S Sa uls Glas cya Ja ol ) (aiaea PR | EN VL ATy —7[/2<9<7Z’/2<Se.nl§'m
Soad b aS plagad ) bl o) 50 0l LuZ00m b 0 S aaal sa suliiul zoom oG ) solsiol
theta=linspace (-pi/2,pi/2,300);
rad=abs (bessrl]j (1, 6*pi*theta) ./ (6*pi*theta));

polar (theta, rad/max (rad))

zoom on

da ook aalgd suls las Call VAT KE o sad saly lES e 358 Ll s slsal B
1 rad s slie anSbe max mb wibe K00 & win go Qs O s € wss
Oliie ghhls o€ uab e sud siulle y oiais 58N rad/max(rad) coas 130 w5l o cnns
S iyt cga usle o K 31 B wau e a3kl LIS € Zoom on mb sl | aaSl
suldieal S aal a5 1) av i lad ald (ugle SIS o S e, 5 Guy 48 (lilaiine bogans
Sl o g ) sud s QA AT S G sad sula las Jabaiis bas 63 80 guae (ol LaS

50l 4 IS uilasSob o ol salsa o VT USE Gile 4 e Guple S us e,
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Amplitude spectrum

d/T=0.1
TN
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Harmonic number (n)
Amplitude density spectrum
1 T T S T
Single pulse
0.8} |
Z0.6 \ 1
S
L 041
0.2
0 \ . ) . . ) . . N
0 2 4 6 8 10 12 14 16 18

od
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n=1:30;

cn=[labs (sin(0.1*pi*n) ./ (0.1*pi*n))];
n=[0 n];

subplot(2,1,1)
plot([n;n], [zeros (l,length(cn));cn], 'k")
xlabel (Harmonic number (n) ')
ylabel('|c n|")

text (15,.9,'d/T=0.1")

title('Amplitude spectrum')
w=pi/5:pi/5:6*pi;

subplot (2,1,2)

plot ([0 w], [labs(sin(w/2)./(w/2))],'k")
axis ([06*pi 0 11)

xlabel ('\omegad')

ylabel (' |F(\omegad) | ")

text (3*pi, 0.9, 'Single pulse')
title('Amplitude density spectrum')

alacl J‘J):: |A'.l:s‘ o8 .J)S ﬁ:.é‘}& saldil Jf‘}éﬁs")&.‘.‘:y‘mﬁ.‘&:db :)‘ 6‘);\91.;&4@..;

.|

ﬁﬁm‘60=13n=0 LJ.ALJAJ‘JJJJJU?):MWﬁﬁ%b&‘%ﬁu&)‘bdlﬁ:\u‘b

550 ool oo 1 g aaalsa S0l Sali cnlilis s o iusas N=1:30 o pemy K ge sl
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F(w)

ool @ olo Gig,y ) oo € wal Gals g asd e suliiul Lulss

39 aal 92 suua

9y 98 (¢l y SISl cuculieua 1 (6 dia sla Aaie O -Y-F

B ")q Bl C,a:u.ul.a.ua %PJ ‘A:\J‘)iu_o :)L) V-1-0 uina.j BE) sads auls J[:Lo O QJQS‘
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function ns = Data Neuber
ns=[50,.13,70,092;90,.072;110, .057;130, .046;150, .037;...
170, .028 ;190,.020;210,.015;230,.010;250,.007]1;

OBl o S Dler a0 ) dan din ol e Gl o pe and oo Jold 5 Ll
S glidan win 5 Lasals Gl b blae LIS Gupew JJJTGA s 1 8 gl oo ol Lassly oyl
Crand o sel s glagghtben win 5 a0 coand el o aren 53 1 S o (B35 15 L o)

Sl &La.a.'bwy‘q‘d‘s.& ;;:s...ul...‘a ;ad.s.&d.:t.a.’mﬁuu_;;u)| LS“’J‘J"LA .AL;._:‘Q@AJJ‘

S
JS..:T; o 4.AL.:_).5 L);" LS‘JA‘ A.Su.n sulaiyl ‘AM.BLAGA o U ‘JYJS u—_qu.A C}AJ‘:QA Jl JLA:LA u._:d.x% (5“).:
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Neuber constant: 4th order fit for steel
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Plotyy (b bu 55 s anay o lite casS 5o (Y- =1 K

st=50:10:250;skip=1:2:1 1;10c=0.25:0.08:0.65:
ncs=DataNeuber;

p=polyfit(ncs(:,1),ncs(:,2),4);

figure (1)

plot(st,polyval (p,st),'k',ncs(:,1),ncs(:,2),"'ks")

title (Neuber constant: 4th order fit for steel')

xlabel ('Ultimate strength of steel (ksi)')

ylabel (\surda')

figure (2)

[s,r]=meshgrid(ncs(skip,1),0.0025:0.0025:0.2);
notch=inline('1l./ (l+polyval (p,s)./sqrt(r)) ', 'p','s','r'");
plot(r,notch(p,s,r),'k")

hold on

plot ([repmat (0.125,1,6) ;repmat(0.1,1,6)], [loc;notch(p,ncs(skip,1)'.0
1)1,k

text (repmat (0.13,1,6),loc, num2str (ncs (skip,1)))

text (0.145,0.65, 'ultimate strength')

text (0.145,0.62, (\times1000) ")

xlabel('xr")

ylabel ('gq'")
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title('Notch sensitivity for steel')
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hoverhlL=1linspace(0,1,10);

ToverTo=(l+hoverhL) .”1.5;

PoverPo=exp (-hoverhl) ;

[ax,hl,h2]=plotyy (hoverhl, PoverPo, hoverhlL, ToverTo);

xlabel ('h/h-L")

ylabel (p/p-0)

v=axis;

text (v(2)*1.06,v(3)+v(4)-v(3))/2,'T/T-0"', 'rotation"', 90)
text (v(1)+v(2)-v(1))/5,v(3)+v(4)-v(30) /1.6, 'pressure’)

text (v(2)/1.6,v(4)/1.2,'Temperature')



N
POWEREN.IR

PowerEn.ir

vy ‘5.\:._1346:&)5/?@“}‘45

set (h2, 'marker','s"')

set (hl, 'marker', '<")
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tau=linspace(0,30,200);xi=0.10;

plot (tau, DampedSine Wave (tau,xi), 'k'")

grid on

[time, amp]=ginput;

disp (' tau ampl')

disp (num2str ([time ampl))

disp(['Analytically determined period='num2str (2*pi/sqrt(1-xi"2))])
disp (['Averagen priod graphically
obtained="'num2str (mean (diff (tim))) 1)

disp(['Standard deviation='num2str (mean (diff (tim)))1])

tau ampl
1.68539 -0.00137931
7.99358 -0.00137931
14.3018 -0.00137931
20.61 -0.00137931
26.9181 -0.00137931

Analytically determined period =6.3148
Average period graphically obtained=6.3082
'Standard deviation=2.2933e-015

s lee s 5 ) (oA ilae aa 3SLe LI @ b gy Bl @y Gassl S 3l e
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tau ampl
0 0.995862
6.30819 0.528276
12.5682 0.28
18.9246 0.147586
25.2327 0.0772414

Analytically determined period =6.3148
¥
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y = bxla y = b(x-c)/(a-c)
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Average period graphically obtained=6.3082
'Standard deviation=0.039318
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b=1;c=2;a=0.25*c;
exactarea=0.5*b*c;
N=3000;

x=unifrnd (0,c,1,N);
y=unifrnd (0,b,1,N);

indL=find (x<=a);

, g N = 3000
0.9" it Approx area = 0.97267
: 3 Exact area = 1

0.71

0.6

0.4r

02r

YR S T e e teme T IPTBSN L et

0 0.5 1 1.5 2

ol sad y Gaoliad Sud slal blE b 5 (tala oS 3B (YY -1 S8

nxL=x (indL) ;
nyL=y (indL) ;
indyL=find (nyL<=b*nxL/a) ;

indR=find (x>a&x<=c) ;
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nxR=x (indR) ;

nyR=y (indR) ;

indyR=find (nyR<=b/ (a-c) * (nxR-c)) ;
approxA=b*c* (length (indyL) +length (indyR) ) /N;

plot (nxL (indyL) ,nyL (indyL), 'k',nxR (indyR),nyR(indyR), 'k.")

text (0.6*c,0.95, ['"N="num2str (N)])

(
(
text (0.6*c,0.90, ["Approx area='num2str (approxA)])

(

text (0.6*c,0.85, ['Exact area="'num2str (exactarea)])
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@(R)=cos'(R,/R) inv(p(R)) R,<R<R,
inv(x)=tan(x)—x

0, =0.5t, /R +inv(p,)—inv(p(R,)) | inv(o(R, )<y <inv(p(R, ))+ 26, R,
216, +inv(p(R, ))]—inv(p(R)) | R, <R<R,
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Efficiency of a power screw
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x=e"cosp
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x=2cos@p—cos2¢
y=2sinp—sin2¢
(OSgoSZ;r)ﬁ
x=4cos’ ¢
y=4sin’ @
(R =3,a,=051or 2, and 0<p<2x; R, =2.5,a,=2, and 0<p <67 )33 gdSaws o
x=(R +1)cosp—a,cos(p(R.+1))
v=(R.+1)sinp—a, sin(p(R.+1))
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x=(R,—1)cosp+a, cos(p(R, —1))

y=(R,~1)sinp~a, sin(¢p(R,~1))



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 4 ,,ls g Lasal, VY
(1 Oans g il 90 Sl g3) ¥ - # Jgua
Bl. Aj J SAE osuc
3.5605 9.1209 1 10
3.5385 9.1067 2 20
3.4777 8.9939 3 30
3.4292 8.9133 4 40
3.2621 8.5194 5 50
3.1884 8.3666 6 60

0 ¢ /in?
5 +10% sl b ol o 1, 47T (b ~=s/in") aaly 58 0y Blle &) S V-
¢ dlayl,

ﬂ — 10C—]
200 o S, s
C — IOA_,*B_, log;y Tj

S s Y- JJ_\.A B Bj\g AA]'J OF%_\.‘.&A‘):\ C)'E'JJ (_gLoJ T& TO :2552+5/9T OK‘
e ROV I logmlogm(IO,u)Gx;;A ol sad suls iy, SAE suae 3l al
o3 Y1 Jgan Lo st sals ey ol gl T 5l ol cosa 1y 5 l0g (1)) )

(S saalitie o5k gl 5o 503 1514 Jids) LaeS

o Vg B=N,[N s e a5l BaSaA e S ssoetin Dl ¢ A s Al AP

uLj.d )_S‘_}.o Al C (J—J:JL.!‘;A AS);::A OJ_}.‘A CSLA‘L:‘AQJ alaas NZJ u_.t\g:).!a t‘)% 6\.& PRV

.« P (s
fC_‘JM‘L_Ac;JJAcG)Ls‘slSs an 5l msli

K:2pdnC: ﬂ + 1
N, sinA  cosA

A e 5 K oS galiadils oo
sade JSB g s0 S arw s $=0.02,0.050.080.11,0.150.18 0.23 0.30 I SAL40 G,
Oorad el UK laa o amas S8 26 T 3115 L Y sae ol i 830 i g IS wlas | L
LS (e dooms S0 0 ) Lasinie i 5ol o€ (2 008 sy i | ill 40



N
POWEREN.IR

PowerEn.ir

YVY 54:._13463555/?@“}‘45

“A-0 opyad Lol 3l aleiend s LIS Gy calie 1l u S Blall b 1 LIS s
Bl YV IS it wil ol aaan aladl e ool (slps sud € Lalips L ol

C oS bl S dsa el ot el b e € wnss 4—0‘-")5e a1
S a3l sad suls LIS e N=5 gl YV UK L S G Silan BT T sl
Al Lo S sla ol ¥ pla

_ rysin(z/n)
* I—sin(z/n)

ols U3 Jor Gla 3l soliil

Bugans 4o sl Ll58 «S (Objective function) sl aw; gole g wulsd 5o Qlel Y.

=5 poal s o S (558 10 3wl i dies g Sl sk dings (458) it

2 2

f(xz’xz):(xl _1) +(x2 _1)
P8 b 4galge ol

g, =(x, =3 +(x, -1y =1<0

g,=2x,-x,-5<0

s pad e Bagasa 5oy fI(X,05) 85010 555wk X005 X, Gl (ol b anS sasiae
aab aals 518 2,5 g, bas



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s ,s,is g Lasal YV

1.91

1.8

1.71

1.6

X 1.5F

1.4F

1.31

1.21

1.1F

- = Minimum
1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40

e

ax‘déGJ)bmkeMéx|J&(Yv—fM



N
POWEREN.IR

PowerEn.ir

YVo S g9 Sl S/ aciud Juad

Blue circles: function minimized. Green area: feasible region

4 ‘ Y
sl / Region colored green

Blue circles

—v

-4t Region colored red

-5
-2 0 2 4

Voo s sl s (YA - K

eelio 85 0wl fill L 4 ool puosl e o 0l YA-1 S8 Glie Wb b
B Jlael g sulanl

A OV 59 4815 S5l Jgas8 00 (ppad 5o VN1

f\).::) &.i

-2
2.51 0.27} R, 4000

A=|-2log,| 222+ %20
g]O(Re\/Z d/k

sladd gl gl ol o i g Kkl sl 53 d Salsi; sae R, o7 5o € anls Gl
oy opsa o A (K2 0:d/k>100,000) sls

R, >4000



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s ,s,is g Lasal Al

4x10° <R, <107 555 50 dogy(R) 5 sl coysm o 15 10g,)(A) Sosas 55 oo dacslas
d/k=20, 50,100, 200, 500, 1000, 2000 ).

o6 3 S aw, d/k=o0(k=0), dlk=500010000200005000010000(
A oI wlas 1y b gade 5 JSE e s PlOt S siws 3l suliiul slas semilogx
S 3ae ssme ol y crane (JSB 3 ol g R =107 iy Gk el b et glaslas
il YA S s Wb sue] e plSbs Juals S aaas )38

Pipe friction coefficient

=1.1 - T T d/k
20
-1.2f 1
—1.3fF =4 50
~lAr 100
_—18F 200
<
=) L
E§"1‘6 500
1.7+ 1000
1.8t -1 2000
5000
-1.9F 1 10000
20000
-2 ‘ 3 50000
\\\\\‘\\\100000
_21 n 1 " PR 00
10° 10" 10° 10° 10’

Revynolds number

GJJA?‘;QJ(YW—-\JSJL

fasslbe ok @ 1) el (B5me LS sl ) sy oS15 Uslas o] o eS80 Guy VY-F
T pv
Z(nr)zll—zll—
r RT
o . Z(rT) 5
9—5—0Guui)ujdémubdm'guuj))‘.%dﬁgﬁiﬁ5—0ug‘)u‘)d U‘JJ4S
wAl =Y KE e S aalii) o YT A e K sl s o -0
b1 oSealCin  QOSSTS3d 1)1 8o pune f2610 Lo e el T eSeal€in
5 e boshd b la gaie slasl o s Ll OASTS20 o0 Ty, el
5SS 5 el T ual€in -1 U0 oS suliind Galis Gad 55 sol cya find ol



N
POWEREN.IR

PowerEn.ir

YVV S 99 Sl yS [ audid Juad

p<3J TZ]/]“;&:\AK;A S sulain fzero el s =4 wlgl Luas 3 ol ]/1‘3}

3 ol cul T Sel&ia LS sulinnl 1933 5 o seaisl jue 5o 9 T2l gl e 5 wdl oo

ks suliiad 7706 4y g1 Luna

Generalized compressibility

b=
c” >
S_ -
VUJOG 1/[:0.8\ 5 1.05
0.5k 1/r=0.6
0.4r N
1
0.3f b
02\7 ! I 1 I I L I
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
P/P
c
(a1

‘ﬁ

POWEREN.IR



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s ,s,is g Lasal YVA

Generalized compressibility
1.2 T T T

0.5+

0.2

(b)

0<p/p. <6 () 0= p/p, ST (<) 58l prasd (55ss 615 s (V21 S

P(r,0)

Q? @ Qv o

d 2d

St ST e o Gl T (VY =1 K



N
POWEREN.IR

PowerEn.ir

yva S g9 Sl S/ aciud Juad

Cw,K Gl Lo — 12X ST 550 5u ) o) ) daa ain VY

y=0.001x" +0.01x" +0.2x° +x° +4x-5

e b iloslasB el 5o LBl 5 iyl bE 5015 Y it S POPRY B RCN. PRURIE P PR
{asS soliial find o 51 : plaial ) asas 51538

Loy ol sad an; W1 IS0 o € SO ST aie cda N3l e bd iaj)e-1
%J«&#JJ‘JM&wJ‘JlAJJQ‘t\A‘JJ a)uulls_)s

fa‘,\,mgu@;m_gq,;lr&.au)aa\,msﬁ‘,m

N
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+ z 1-"cos0 |exp|j(- ¢_, — mdk cos0)|
m=1 r
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wal e dk <<l d[r<<l.p, =00z

£ JSE 0 3s8 alae il o @, =7 5 @, =0 N=1 Salls sl

P(r,0)= 2Zo[jdk+i}cosl9
r



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s ,s,is g Lasal YA-

bd&ulbléﬁaﬁdﬁ;ﬁbm‘)db‘g64&“&&&)@@@&@&15‘6(4#@bdl.u.»

23 9 oo
o3 polar b 3 saliiel b 1wl 5 808 dulas 051 a0l o) gems 1 |P(r,¢9)/Z0|,14§A
i s oy, @, =050 =7 . dk=0.03.d/r=0.05 s, . 0<0<27 530
dopa (et S sulilal o iy gl S adla Jse8 5 el VY- S wlde Wb
19=06_’u:‘JJIfx.lc..“q;._\ﬁu;‘;...UJ:.‘Lg.A(_;b:;IJa_\J.Za._\:..AlSL;J_\.cJ;J&\hJ;Ql:mJMI
b e olae) 31 ol oy 4 L8 510 Beulae o ol S (i a3 ol 3 1,

e sis LA 50 550 Glase Gl 5 plilial g8 5 51 4 b ss e Lal 5 Lapie

08 IS Bols 4yl Jlaial dpaulae g Gle) b it JUSas S Jlaial JEs £ VT
g 20 0l 51K Ole 4 s oo soliiad sl XFAX 5 X o solEe Il T abey 9 s
s 15 5ib o (5510t 0l LIS sl ks 830 5o U 48 a3 5 gt 0 s

on Al b g3 )5 g0 1 Jlaial

P(x)=[im {Zml. /TAX}

RCIVIN P SEVE-APSTI R} QLLYY—-\ JS.A.:Z:)J u.a.uJ:\:u.u e S99 8 ‘Sf (5‘)" C)T CSLA):""L)L,‘ «< .Jb L")em_:w
aaly b 53 Ay Balo b s g £ 30 S b g e P(X) Jlaial S 05

1

Fe= m A, —x’

=0 x| > 4,

|x| <4,



N
POWEREN.IR

PowerEn.ir

YAN S g9 Sl S/ aciud Juad

180

270

S STl 50 S adats o &I (YY1 K
bl sl 1y Jlaiat s ol o sd e sals
y=A4,sint
Ay =2 038 (a8 00K dnlie GLELES 508 b 1) li 5wl (ueds — T SIS 850 o
S a3 15T 380 5ulie 5 P(X) oas8 polie wsl 400 Sley 350l o Lasals sluad
s 35 g 4o SlLatAl T 5o a8 il YT UK o sad sols lis il 4t b il
el sad lasla
Elasl g s s Lla3 5 T, Yool UK Lo s suls ol Jubieas Y V-5
r=Ad>+(W/)2) a=tan” (W/2d)
r,=(d+L) +(w/2) B=tan” (W/2(d + L))

slass ‘LA:\:)SLQ «< ._\:u.uf\’lg Lg“l.ou):s :..\SJ.:L aals d\s W‘L‘)fdl:ﬁ.o J§| Aiad B C\"“l\’ “
‘AfLA:‘ ﬁ.&.‘-l_) sC.u.u‘ X" bJ‘J OL.:&:! Y- JSJ.I B 45 JJJG;LA.A |‘) C‘culo ‘)3.2 le.e_lfk:u.u.a



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s ,s,is g Lasal YAY

Lehiions sland aan3SLe slons soliinad Y11 S olas) cga d =2 3 W =2.L=1 s

w5 ouas floor(7/a) s s oS

o g for &ala 51 solaiiul & sus ol oo 1) 4ol s oyl

At; Afz \

N/

/

NS

wlano b XHAX, X o i en giacs £ 50 S 4Sile )y Bae Gl (VY- K

0.8 T T

o Approximate
— Exact
a

0.7 N

0.3r

0.2r

0.1 . , . . . . .
-2 -1.5 -1 -0.5 0 0.5 1 15 2
Amplitude



N
POWEREN.IR

PowerEn.ir

YAY S g9 Sl S/ aciud Juad
A
y
3 L
it
r 3 3
Wwi2
o y
e gl L4
\
\ 4
. )l ‘
d |

W= Gasad sl dabins S5 B 3 (Yo -1 S
e
N
&< /

poliie uk (sleliions 1S (M- S




PowerEn.ir



N
POWEREN.IR

PowerEn.ir

s o lini s bsha V-V
C ol Y-V
Lo el
aal s ol LT 51 soliinl §sat sl san 4 gans 4w SIS il ) soliil (S Sa Jund (pl o
A

S dw sbdd o bglad V-V
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plot3(ul,vi,wl,cl,u2,v2,w2,c2,...)
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|
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X (x0+Lx’ymZu) (x4)+va_)7u+Lyfzo)

e S sla i Gl (V -V S
z;=[z;2;,,..2,]
o aalsa ) o wplof3 wl K e o s ol 5o
plot3([x1;x2],[yl;y2],[z1;z2])

oot 6 83l (260) 8530 3 e ile [21:22] 5 [9];92] [XIX2] o 5o 8

9050 03 a8 ohe ¥ =N (A 0 sams s olas 3 5l 4S OIS g s slae st ol
S text3 b sa o Gl we wial A Gols 50 gars i slaiate slayl 5wl sl ol s
saliinl Z Hsae IS wlis cya ol o) «S zlabel BB 5 55 o saliinl text oG slas

'JJ'“"U'A

S e gane H) JSdie) canw JSi QI ju aase ) -V L
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function BoxPlot3 (x0,y0,z0,Lx,Ly,Lz)

x=[x0 x0 x0 x0 x0+Lx x0+Lx
x0+Lx]; y=[y0 y0 y0+Ly yO+Ly v0
y0+Ly yO0+Lyl;

z=[z0 z0+Lz z0+Lz z0 z0 z0+Lz
z0 1:

index=zeros (6,5);

index=(1,:)=[1 2 3 4 1];

index=(2,:)=[5 6 7 8 5];

index=(3,:)=[1 2 6 5 1];

index=(4,:)=[4 3 7 8 4];

index=(5,:)=[2 6 7 3 2];

index=(6,:)=[15 8 4 1];

for k=1:6
plot3(x(index(k,:)),y(index(k,:)),z (index(k,:)))
hold on

end

x0+Lx

y0

z0+Lz
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Box#1
Size: 3x5x7
Location: (1,1,1)
Box#2
Size: 4x5x1
Location: (3,4,5)
Box#3

Size: 1x1x1
Location: (4.5,5.5,6)

Al oo ) Sose 0 b daa par IB Cpl Giula 5 S5 o 25V B

BoxPlot3(1,1,1,3,5,7)
BoxPlot3(4,6,8,4,5,1)
BoxPlot3(8,11,9,1,1,1)

s aala Y-V S Giulad 4 jade e B e S

C3J:u.u Y-V

ssas 0 JBa ol O oleS 5 5 laaaa da, IS sl oS gan s Slasw 3 o) ol 8
sud GJJJT R 09 ‘CJJ::...u pacs 5 baac pge @‘3: A.u.Zanu.a GJL;:)ELu.‘u a8 glols J—”JJT‘;A

.C,u.u‘

surf

mesh

paee s g SN 5 51 4855 s 53 WS o s 53 1 (S5 olaksd 5 JSade el surf
olaks Ky surf&l: 09 05 oo 3l (3 gl po (yuaad Lo gaa b g8 4S K wads olalad
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s&iun 6[.&4_4.&3;‘0 AT UT Jd‘ts.d‘d ut.:;l.qsz=f(x,y) CJJL}.C Ja.ua\,} u‘J:L;A ‘Jc‘“"“'“sﬂ'd\".’
f)\,lu.:.}}‘bdul.u‘L.tc!a.n.udl%i‘Alj).ﬁalf@d&l;&&)‘Znym‘)dC)L‘ab

surf(x,y,z)
Y S olas) s mesh b 31 5 Y-Y UK slas) cga surf o 5 ekl o b sal i JalS
s peay b 1yl ol 51 suliiand 5y & 51 cal st sl
2(x,%,)=x,"+3x," +x,” =2x, - 2x, - 2x"x, +6
A o s 3 il —3 <, <3 5 —3<x; <3850 50

Al oo ) Bllee gl Cpl psy g 5L 8550 Lol

xx1=linspace (-3,3,15); $(1x15)
xx2=linspace(-3,13,17); $(1x17)
[x1,x2]=meshgrid (xxl,xx2); $(17%x15)

2=x1.M+3*x1"2-2*x1+6-2*x2 . *x1 . "2+xX2 . "2-2*x2; % (17x15)

surf (x1,x2,z)

el Lo Wiz elnly oS aala ool (17X15) Lwsbe 5o meshgrid oG
b Xy 5 X slesS5 (ol O eolind b cluulas () wsd dlas X) 5 X; glaaS 3

Splyee Syge Z=Z(X),X, ) aobie Husad suls ol gl gla Slac
S mow Gl O LIS Kin sy el Guas g als wala B 1, Y-V USE Wby ol sloa
paal g soliiil surfe b 5 surf mb 5 soliinl slas ol sud ppas 270 adin 54,
surf b slple ST wuile SUrfC mls slele 5T ol sad suls Glis § = V S8 50 4o o <
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[—3-3,2(-3,-3)]
[—3.13,2(-3,13)]
[3.13,2(3,13)]
[3-3,2(3-3)]

s walea 55 @) see 4 el adly o
xxI =linspace(—-3,3,15),
xx2 = linspace(—3,13,17 ),
[x,,x, ] =meshgrid(xx1,xx2);
z=xI"+3*¥x]N2=2%x1+6—-2%x2.*x]. "2+ x2./2—-2%x2;
surf(x1,x2,z)
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xI1=[-3 -3 3 3];
x22=[-3 13 13 -3];

z22=x11"4+3*%x11"2-2%x]]1+6—-2%x22.%x]1."2+x22"2—-2%x22;
hold on

plot3([x11;x11],[x22;x22],[ zeros(1,4);z2],'b" )
W b swa JSB 50 aslgy bA ol sud suls il 0 -V IS 0 el ool sloal D

L S0 S s 4 SUP | st b 3 ot ol (Ahids olakd K it S oS 4 Silaa
meShJPJLuaﬁédid\%ﬂ‘Jo#Slegm)ch@md&‘kd@‘mizxdm‘u%ﬁ
¢ ols 3l soliienl baw 55 )5 e 1) bbb g oolabd &) sl Z pulie 4 dienly 5

colormap (c)

o3 Ly 0 G (honalie oS spumie d ol € G 5o aS s Huds (adde S5 S @

9 oaew S, oud b bl a0 suale He08 S ol b bl Jyl sesie wdle WS

S aanlye colormap b S LU 6 g aalin o] &) cod b Bl ppe susic
£ Bollao LS5, Gl iS55 Jghaie JISaI 51 (A

c=/[0 0 0] - black

c=[11 1] — white

c=[100]— red

c=[010]— green

c=/[0 0 1] > blue

c=[110]— yellow

c=[10 1] —> magenta

c=[011]— cyan

c=/[05 05 05] —> gray

b ) saliin) (S &s oS gy g mesh s surf ol s G pla Gals olis cga il oo
ol st 5 a8 Lol s o surf b 5l solii slas colormap
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OiuleSs, € MeSH | sins bu 5 sud slal o (1 -V St
A€ o suis cOlormap | sis b s
mesh(x1,x2,z)
colormap([0 0 1])

© poben 5 bsbd galas o 0 4S cudls aaalpa 151 =V IS & geainl 5o S aaal g suliiol
il e ol S,

‘b
grid off
£l 31 Olsiee boshd ol sane Giules ciga oS walsa Cla LIS ol 5ol 4Kt b ghd
grid on
Cb ol sulaiul b adil 5 o s )le 40 gad suliil

box on
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xx1 = linspace(—3,3,15);

xx2 = linspace(—3,13,17 ),

[x1,x2] = meshgrid(xx1,xx2);

z=x1M+3*xIN2-2%x]+6—-2%x2. % x1. N2+ x2."2-2%x2;

mesh(x1,x2,z)

colormap([0 0 1])

xll=[-3 -3 3 3];

x22=[-313 13 -3];

22=x11"NM+x11"2-2%x11+6—-2%x22.*x11."2+x22."2—-2%x22;

hold on

plot3([x11;x11],[x22;x22],[ zeros(1,4),z2],'b" )

grid off

box on

5 5 ol U 1y 4Sis Lghaa 81 580 Gk 5 s e o 1y V- V JSE €l ol sl
folsies bud oS ol e 5 K& 0 Jilies 5 g7id Off

box off

axis off
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MeShZ | gicus bawu $5 80t olasl o (A — V St

asas ARV BY-V Il Ho sad salls sl Ghalad (slas sud 5udS g 50500 saaie slediy,
L) ‘\—\/ JS.A-::.I .C_u.u‘ aay éJ‘J C)La.::.\:i \\’—V l:\ ‘\—V dls.:ﬂ‘ ‘)J ‘).A.A;A.AJ&JQ 4_.| LAéJf.ail Qﬂ‘ .J‘)‘J

s e ool 5 sla aalin 5 sulitl
xxI =linspace(—-3,3,15 ),
xx2 = linspace(—3,13,17 ),
[x1,x2] =meshgrid(xx1,xx2),;
z=xIM+ 3% xIN2-2%x1+6—-2%x2. % x1 N2+ x2."2—-2%x2;
meshz(x1,x2,z)
colormap([0 0 1])
fosbe b 358 Ll sumeshz (e b Gl 15V -V S

waterfall
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waterfall | g b g sus slasl mlas (V-—V JS2
55 38l sa meshz ;5 sl ST sl waterfall ;s gLl S57 1o gas alay)

‘t’t“,)‘bduhl‘-’ul}:g“‘,)c&j“"“u;“%"‘h

contour

(b s sam 59 sla, B a5 gl
contour3

feb s gan v LA, SIS a5 6
contourf

b s Olgiee 1, contour3 5 contour gl g . gad slasl waj 93 5 saiila sla, SIS avs 5 5l

‘ -

L oS

clabel
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N
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N
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0

b
-3

clabel s contour o, sius s sad g, wlas ,ulK (VW-V K

25 o5k b 53 contourf gl . g IS wlis

colorbar
K (Koo Ho 1) plasblioe goae Huulie 5 LSS 5 JSdte &gt oS 0 5d 0 I8 wlis
Al asalsa Glas | B Gl 05 G 9STaas oo 13

‘13&\3’;I‘,).::)“LAL'»)..:‘i—VﬁinmaalaQLidCJJaa.u&.A:._AJJC;LAJJLlSQ.:JJT@.uJ::c.sq._;

UK
xxI =linspace(-3,3,15),
xx2 =linspace(-3,13,17 );
[x1,x2] = meshgrid(xx1,xx2);
z=xI"M+3¥x1N2-2%x1+6—-2%x2.*x]. "2+ x2./02—2%x2;
h = contour(x1,x2,z)

clabel(h)
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a&a su h=contour(...) obe 3 salital wi sal & VNV K& @ et by ol sl
osBlS bgha jay - o g ol clabel w5 51 S asl oo 5555 clabel s 51 soliin
s po soliil contour(...) o e LS o sail Ho—ad sl suls Glulad liusae polde o gas
Lol ST oty maal & 15 VY=V IS8 (2K 0 Sola contour3 o L |, contour i S

23 e HLuSs contour3 conour G

colorbar i 5 contourf ;b 3 sassa Heils (S HsBS L8 K Gussl s o
20 analsa soliiad ) Gl

xx1 =linspace(—3,3,15),

xx2 = linspace(—3,13,17 ),

[x1,x2] =meshgrid(xx1,xx2),;

z=x1M+3*x1IN2-2%x]+6—-2%x2. % x1. N2+ x2."2—-2%x2;

contourf(x1,x2,z);

colorbar("vert' )

el 35 LS St Sose 4 Glulal bk (el e colorbar B s vert (1 s oS
s 38l (il 15 VY=V JSiE u s suls (L b 4alips cpl slyal

fogtes Sl ealiial b w0l g5 oo (pinen 58
cylinder
b soliind sad suls olsss alaal zabn slasl @l salse Glsic © gan 59 slaiate 3
fiaie calbe s g, o
y=1.1+sin(z) 0<z<2rx
il e 53 S 4ol acal said sa 3607 85181 2 5 sme Jom 45 w5 Ll L I,
[x,v,z] =cylinder(1.1+sin(0:0.25:2* pi),16),
surf(x,y,z)
axis off

als a1, VE- Y JSd o s suls @l al 5 e
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O bla 5K € uls ssay ool a3l o (a8 iy sualie s Ll NSV SE o
(V) -3 b oad a0 ciiend I3 05 50 45 pebans 51 (lgiand (V) ¥ (208 Ghay o sbls) Lads
alsas oIS (F) sl ooslhe sUbPIOt 5 31 soliiod U phacs 31 Gihide sl i gols ol
s (51l llas S sualite 1, S8 Gilike slaled o paled 5Lk s 53 (5 paanal 5l S
AoV K o adl o wo slala s e view s rofate3d ol s ) soliiu) b addiius
L s osd o b rofate3d o lie Qllas (Lo yd bady 5o wlend uad 55 b 4w sbls)
Sy Lo S alea Jlad 1 Gusle i SIS IS S s o SUS S §jaiy o Fotate (ST
i S slad &€ (s cuadge 4 Lo s 4S olKA B 5 sadd o0yl ugle o SIS (ol
Sl oo olaal (saas dw paes 53 5 o by o sle KUK G ilo oo 00588 by JUEDI 0 g
sl ph oll st sl elie slad Saal€in 15 s, ol @yl Lo wwtls (ads cnls, L

olie 5 €8 5L s lass Sy 4 ctal s snlie (5L €Sl 3 (g iy

[az,elev] =view

view 5 rotate3d o, sis 3 soliid 3w V6 -V IS (Yo — V Sk

los pys vae § AZ gl ol e wWisd oo suls lulad sae 9o o) galsl o a0 WG,
bl o (a0 LIS Lasaiie sl OS5 1) 50500 ab ) elev

view(n,m)
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alil bl e elev sl goae Hlle an 5 AZ )y goae Slaie 1 T 58 € 0K o w5l 1,
“ WA C)Lc‘ LL\_}.\ uﬂ‘).;Lu ..\.0“- A.\.A‘P Cauds elev=-34 K) az=-35.5 )3.1[3.0 535 JJ‘}A
o aleA nh oo e

[x,y,z] =cylinder(1+sin(0:0.25:2%* pi ),16);

surf(x,y,z)
view(—35.5,-34)

axis off

ol walga a1 Vo-V IS8 dyal 5l ey &

0.5

-0.5+

-0.5 -0.5

w@h&ufd\gdém(\-\_\/d&&

ol ) i o gl olanl JSB S o 1) plas Cpdin Gl oo Opined

z(r,0)=r"cos(30)
99 s Gl 4S spadipe a8 S B Ho il e 0SO<27 5 0<7 <] K,
B'S) QJJ.AA‘L'CJJ@“.. U.“.‘ J‘Aﬁ‘ ‘;LAL").‘ A.\SL;ACEE;M‘JZZIO.S ‘)..345“) ]&L’.:.nl—i&.ufd
Padl e

nr=12;nth=>50;



N
POWEREN.IR

PowerEn.ir

Yoy

(San duu Sadl ) [ a3l Juad

r =linspace(0,1,nr ),

theta = linspace(0,2* pi,nth);
[R,T ] =meshgrid(r,theta ),
x =cos(theta' )*r;

v = sin(theta' )*r;
surf(x,y,R"3.*cos(3*T))
hold on

z0 =repmat(0.5,size(x ));
surf(x,y,z0)
surf(x,y,—z0)
view(—42.5,20)

Sladis alaal Y-V Jlis

paddie Lad o Py(x,,1,,2,) 5 P(x1,y,,21) « Fy(X),Y9,2)) s s 23S (358
il Laca s bl o) ol Aaden 5o (gl 4bl 8 o jielyl Gholes sl sus

P=PF +sv+tw

P=xi+yj+zk

P =x,i+y,j+z,k

fOTJJ‘(S.inu_AoffaS

v=vitv,j+tvik=(x,—x) )Ji+(y,—y,)j+(z,—2, )k

w=wi+w,j+wik=(x,—x, )i+(y,=y,)j+(z,—z) )k
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X=X,+8V,+tw, =x,+5(x,—x,)+t(x,-x,)
Y=Yy sV, +tw, =y, +8(y, =y, )+ (Y, = ¥,)
z=z,+8sv,+tw, =z,+8(z,—z,)+t(z,-z2,)

otalas 5 olasl cga PlanarSurface aU b asl adl 65 oo o) gyl 5o i Sl o olaks
function PlanarSurface( PO,P1,P2)

v=PIl-PO0;
w=P2- P0;
S=0:02:1;
[s,t] =meshgrid(S,S ),
xx=PO(1)+s*v(l)+t*w(l),
yw=PO(2)+s*v(2)+t*w(2);
zz=PO(3)+s*v(3)+t*w(3);
surf (xx,yy,zz)
hold on
i g LB glacaiaie Jolis symic dw plajlin S o By B Bl e
fodbe (lasd 85k 5o ) obie Gu S Wl b Gl al e
PlanarSurface([0 0 0],[2 6 3],[7 1 5])
aonils asal g2 15 V=V IS8 0 sas] cous il
soliin) gl Cya wedle Sl a5 ssee ol adis w5 s (U8 sl o
Paaol XY dadis (54, s (950 s gl (515 1A anS o

P.(i+j+0k)
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Iﬁ)léyzmcs\g_)c]au
P.(Oi+j+k)

GJJC_E*“QJ‘)SJ&J‘ASQ@_A.MQUAMAGJJLGSXGLAL.AIQQJ)SHL_MQJJanﬁ

2{.\73‘)‘4 XZ dadin
P(i+0j+k)

bl ol Glala cga golad) gl R Jeld € w S sl glo K 1, SurfacePlanar

sl

SMadin s sl (V- V S

function PlanarSurface( P0,P1,P2, projection )

v=PIl-P0;

w= P2 - P0;
S=0:02:1;L=Ilength(S);
[s,t] =meshgrid(S,S ),
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xx=PO(1)+s*v(1)+t*w(l),
w=PO(2)+s*v(2)+t*w(2);
zz=PO(3)+s*v(3)+t*w(3);
surf (xx, yy,zz)

hold on

if nargin>3

a = axis,
c(l1:L1:L]I:3)=zeros(L,L,3);
e, 1)=1;

c(:,:2)=1;

c(:,:,3)=0;
surf(xx,yy,a(5)*ones(L,L),c)

CJLLAIMCA‘)ACJLMAAL;JJM&S:Q)._AM: (\/\—VJSJL
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surf(xx,a(4)*ones(L,L),zz,c)

surf(a(2)*ones(L,L),yy,zz,c)

end

Koy 0 o gleal oS g o iyl 105K € LT 0l guae Ha Wl 5 e projection ) s «S
._\:\.afb‘_' ZZ 3 VY XX L) C)L*Sf @‘).A 6‘)‘4 Jﬂl.} C 51_3\)7 &.JJ‘ u.uf._u‘ KB "‘"\"":LLS'A sals u.'.ZniLal J‘):)
150 o oo sl il oo S 5 oS wans obis 1 peaie wwlis Wb ,AT Luwu)

S o Guad Jl us) 59 5 (S55 58 5u 1) ekl 8 S LAT aie 4w opl sl
fﬁSJJ‘J&;&AOLAﬁEHJJ‘)‘&:}OJL_&C

PlanarSurface(/0 0 0],[/2 6 3],[7 1 5]1)

o ‘JfJL..A:‘lSJJ‘)u.A JJ.AA: %;‘ ROV-AR) H‘J& “) A=Y JS..LJJ sad sulo Ou’.\l c__vl:s."
L’;\.al:.a ;;.\el_: C):l‘ J‘ “) Lo r0tate3d @l:; :)‘ salaial UJJ PRV PSR- ‘)_.1.\9.@3 ).‘::3 X Sladin

Ly Gxse alasl ¥V Jls

L anbas solail LxxLyXLZ sl b o a slal cga Y-V JBs ol 51 asal a0 o 6S)
Lo Jold S 58 € 0 oo LSES dadis (il Bl dan 58 €S w0 aaald V-V SE G danl e

il e o) Bolle gl (i a3 cuga 4l Giauy

yz&;iwﬁu}mcw

Fy(x9.59.20 ). P(X4.¥5.20 + L. ), Po(xp,¥,+L,.2,)
By(xo+L..yy.20) Pi(xy+ L.y 20+ L. ), P(x,+ L.y, +L,.z,)

leﬂ.m‘,._...\yscjb.m

Fy(xp,%9,20), Bi(xp, 99,20+ L), Pi(x,+ L, yy,2,)
P()(xo’yo+Ly’Zo): 1)1(x0’y0+Ly’Z()+Lz)’ Pz(xo"'Lx’y0+Ly’Zo)

xy&;i@‘,..u}mcw

By(x0.¥0:20 ) Pi(Xg+L,.y5.25)s Po( X0y, +Ly.25)
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Py(%ys¥02o + L) P(%y+ Looyyzy + L)y Po(%p 3+ L2y + L)
20,5 paal g soliind w g e sassls Box Surface « 4y b 5o 358 bauls 3

function BoxSurface( PO,L)

PlanarSurface( PO,PO+[0 0 L(3)],PO+[0 L(2) 0])

PlanarSurface(PO+[L(1) 0 0],PO+[L(1) 0 L(3)],PO+[L(1) L(2) 0])
PlanarSurface( PO,PO+[0 0 L(3)],PO+[L(1) 0 0])
PlanarSurface(PO+ [0 L(2) 0],PO+[0 L(2) L(3)],PO+[L(1) L(2) 0])
PlanarSurface( PO,PO+[L(1) 0 0],PO+[0 L(2) 0])
PlanarSurface(PO+ [0 0 L(3)],PO+[L(1) 0 L(3)],PO+[0 L(2) L(3)])
sad sols Y-V JWe ,u PlanarSurface s L=[L,,L ,L,] « Fy =[xy, ¥,,25] o1 »s

.C,u.u‘

S o olaal 1 LT 51 S 5o slaea € 51 (S IS 5 b gaye alal b e s oS 5 Ll

s S
\# daaa
3x5%7 w3yl
(L1155
Y# dasa
4dx5x1 a3
(34.5) o
Y daaa

IxIx1 535
(45,55,6) HUIE Y
il oo 535 o s LpaSe ol Glnlas 5 alasl o 5L w550 Lol

BoxSurface([1,1,1],[3,5,7])
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BoxSurface([3,4,5],[4,5,1])
BoxSurface([4.5,5.5,6],[1,1,1])
view(29.5,44 )

Wl aal g dain ), VAV S el ) ey

Jito 9 oeulidi f(gang des alewal JUWEIA g 5A 5o F-V Jls

gy by P(XY,Z) Koo ofSe o plr,y,2) Ui JEI 5 220

X=L +a,x+a,y+a;z
Y=L +a,x+a,y+ayz

Z=L +a;x+a,y+agz

La aijJ ,JGL“..:L}.\)A (x,y,z) GLAM]M TRy LZJ Ly ‘ LxQTJéé'JﬁMM
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cosy cos y —cosy sin y siny
a=|cos@siny+sin@gsiny cosy cos@cosy—singsinysiny —singcosy

singsin y —cos@siny cos y singcos y +cos@siny siny  cos@cosy

N Torus + disc
N v =90°

Sl Ss K ol ran 45 ssman S g oomen Sy gLl (Y-V K

lase Jom Slaaiie olSinns (Lol s3] plie Gidon Glss 7 Ve Pl il
Ly YRl 5 ) ssme Jos Ghdna Loly W X Lsae Joa oidna gl @ wab e
Lol dsb b (alaslosn OISl sl ghige L (X0,2) K Sshr adlige 2 55ae dsa (202

il Ol & 50 b ol 53l

i€ g ool LT JaaS5 g 1 525 @ sl g 0l S Jleed 51 s
function [ Xrt, Yrt, Zrt] = EulerAngles( psi,chi, phi,Lx,Ly,Lz,x,y,z )
R = [cos( psi)* cos(chi)—cos( psi)*sin(chi),sin( psi);
cos( phi)* sin(chi )+ sin( phi ) * sin( psi )* cos(chi),
cos( phi )* cos(chi)—sin( phi)* sin( psi ) * cos(chi ),
—sin( phi ) * cos( psi );sin( phi)* sin(chi),
—cos( phi)* sin( psi )* cos(chi ),sin( phi)* cos(chi)+
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cos( phi)* sin( psi ) * sin(chi ),cos( phi)* cos( psi)];
Xrt=R(11)*x+R(12)*y+R(13)*z+ Lx;
Yrt=R(2,1)*x+R(22)*y+R(2,3)*z+Ly;
Zrt=R(3,1)*x+R(3,2)*y+R(33)*z+ Lz,

5 s e €S a5 S5 ool U 1 G el ol 31 ookl (S5 Kx 55
: ..La.'ZaL\u.a B Sy UT Uolas pdo oo uLﬁZ-.: ‘JJ...:LLSA suldiol UT J| Jfa.n\}]‘

e=ta? (07 b

L IERELS
x=rcos@
y=rsin6
wpala b>a ;0<0L2n . b—a<r<b+a,

bd.f.;)%x B JJA daHd 60045 ‘J ‘5‘ & yrany (s ﬁlsu-a ) |‘) & yann JJ'A |._\l.||
e 5 (W =007) il susas Glogs ¥ ssme dsa 4,9 607 Gy 5 (=607 ol
Q‘JLGJTLSJJJAJMJL’.AJ‘JBQHJLXS ZIOMJJ‘SL,”S“%J:%L@;‘)A&M@

(Y =907 ) axas o §s39Y S5m0 Jom a0 9073500

aadl 53 sl (LBl G o il el Giubss 31 8 el sasd suls GLES Y-V JSa o @l
S a a5 1y s ray desia Sl b5 s

function [X,Y,Z]=CarTire(a,b)

r =linspace(b—a,b+a,l10);

th = linspace(0,2* pi,22);

x=r"*cos(th);

y=r"*sin(th);

z=real(sqrt(a™2—(sqrt(x. 2+ y."2)-b)."2));

X=[x x];
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Y=[y »I;
Z=[z -z];

Boowe S suae glalba o o5 s ol Sadswyygw%realcsu ol se S
.Jﬁf&dﬁ)&&&dd%‘&@._}a}deb

function [ XD, YD, ZD] = CarDisk(a,b)
diskr = linspace(0,b—a,7 ),

th =linspace(0,0.2* pi,16 ),

XD =discr'* cos(th);

YD = discr' * sin(th ),

ZD =zeros(7,16);

ey ._\.A‘JA BYS) CAJJAAMML)Jb:08 JZ:0.2 ‘5“)‘4_'

a=02;b=0.8;

[X Y Z]=CarTire(a,b);

[ XD YD ZD] = CarDisk(a,b);
Lx=0;Ly=0;Lz=0;

for k=1:4

subplot(2,2,k )

switch k

case 1

mesh(X,Y,Z)

v = axis,

axis([v(1) v(2) v(3) v(4) —1 1])
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text(0.5,—0.5,1,' Torus'" )

case 2

psi=0;chi=0; phi= pi/3;

[ Xr Yr Zr] = EulerAngles( psi,chi, phi,Lx,Ly,Lz,X,Y,Z );
mesh( X,Y,Z)

hold on

mesh( Xr,Yr,Zr)

text(0.5,—0.5,1,"\phi = 60\ circ")

case 3

psi=pi/3;chi=0; phi=0;

[ Xr Yr Zr] = EulerAngles( psi,chi, phi,Lx,Ly,Lz,X,Y,Z );
mesh( X,Y,Z)

hold on

mesh( Xr,Yr,Zr)

text(0.5,—0.5,1,"\ psi = 60\ circ" )

case 4

psi=pi/2;chi=0; phi=0;

[ Xr Yr Zr] = EulerAngles( psi,chi, phi,Lx,Ly,Lz,X,Y,Z );
[Xd Yd Zd] = EulerAngles( psi,chi, phi,Lx,Ly,Lz, XD,YD,ZD ),
mesh( Xd,Yd,Zd )

hold on

mesh( Xr,Yr,Zr )

text(0.5,-0.5,0.7,\psi = 90\ circ" )
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text(0.5,—0.5,1,' Torus + disc' )
end
colormap([0 0 1])

axis equal

axis off
grid off
end

UK Lo € 6 sSilan 1 Giola B 5 uile euld 5 80,8 soliieal Jaks Sess 5 s pmen 31 oS
S Gl gial slaol Wil iaas G aladl cga 0 S aaal i slaol ol sud suls LS VY-V
¢ K

x=rcos@

y=rsind

z=z

G (S O Job 5 wibgo 0.3(D-0) 0l gl 53 aS 05 o (B8 05 paal s gl g0 s

S Slal pl S el oblsa Gl oga cndils sl s w0 sl oo suls Gl S Slall g g5
fod s asalpa WS o ulal 2L, Job © S8

function [ XC,YC,ZC ] = CarShaft(a,b,L2)

th = linspace(0,2* pi,16 ),

[ XC,ZC ] = meshgrid(0.3*(b—a)*cos(th),[-L2 L2]);

YC =meshgrid(0.3*(b—a)*sin(th),[-L2 L2]);
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e 3 ooulis (VY =V U<

105 SalsA 55 @ sy ol
a=0.2;b=0.8;
[X Y Z]=CarTire(a,b);
[XD YD ZD] = CarDisk(a,b);

psi=[pi/2 pi/2 pi/2 pi/2];chi=[0 0 0 0];phi=[0 0 0 0],
Lx=[3 -3 3 -3];Ly=[0 0 8 8];Lz=[0 0 0 0];

for k=1:4

[Xr Yr Zr] = EulerAngles(psi(k),chi(k), phi(k),Lx(k),Ly(k),Lz(k),X,Y,Z);
[Xd Yd Zd] = EulerAngles(psi(k),chi(k), phi(k), Lx(k),Ly(k),Lz(k), XD,YD,ZD),
mesh( Xr,Yr,Zr )

end

psi=[pi/2 pi/2 0 0 atan(0.5) -atan(0.5)];
chi=[0 0 0 0 0 0];

phi=[0 0 pi/2 pi/2 pi/2 pi/2];

Lx=[0 0 2 -2 0 0/;Ly=[0 8 4 4 4 4];Lz=[0 0 0 0 0 0];
for k=1:6
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switch k

case {1,2}

[XC,YC,ZC ] = CarShaft(a,b,[ -3 3]);

case {3,4}

[ XC,YC,ZC ] = CarShaft(a,b,[—4 4]);

case {5,6}

[ XC,YC,ZC ] = CarShaft(a,b,[—4.4721 4.4721]),;
end

[Xe Yo Zc] = EulerAngle s(psi(k), chi(k), phi(k), Lx(k), Ly(k), Lz(k), XC, YC, ZC);
mesh( Xc,Yc,Zc)

end

colormap([0 0 1])

axis equal

axis off

s
S soliil axis equal b 5 e a5 15 25 s 4 glaaie ) - Y
(c=5.0, 0<t<107m) 59,5 gaajlo
x=sin(t/2c)cos(t)
y=sin(t/2c)sin(t)
z=cos(t/2c)

(0210.0, b=10, ¢=0.3, 0Sl‘$272') 4.'1|3L.u|‘_;3J‘:4.¢43;\:x.mG}4

x=bcos(t)
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y=bsin(t)
z=ccos(at)
(a=10.0, b=1.0, c=0.3, 0St<2T)o 553, o giss g 9o
x:cos(t)\/b2 —c’cos’(at)
y =sin(t)\/b2 —c’cos’(at)

z=ccos(at)

(a=02, b=0.8, ¢=20.0, 0<t<27) &% gassle

x=[b+asin(ct)]cos(t)
y=[b+asin(ct)]sin(t)
z=acos(ct)

X=7c0s(0) slaiae o sl JS& 31 pun 5 15 5 alaal & b ye ¢slans Y-V
roasS sulited el il € S o y=bsin(@) s x=acos(0)L y=rsin(0) ,
axis G 3wl JKa) ol ool Hoasls 22 Jsb 4 golass 0 5 10 Job 1)l wbs (ba L)

awlas salail equal

(r=1, 0<0<27) o

z=q1-x" -y’
y

(a=1.0, b=135, ¢=2.0) ;sSsbs

Z:c\/]—xz/az—yz/bz
(c=05:a=b=1.0:a=b>c slajiel L ,Konn) GAT pu g3 (S 9,S

(c=12:a=b=10:a=b<c slajsel,liL ,Kinn) dicia yu pu 93 (59,5

sl oy ooy o Fotate3d G 5 L gof (2SX<2,-2<y<2) bg,ie
T

z=14x" +y2
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il o 00271 0<r<2.y=rsin@ .x=rcosf ;1 ,o &
oga rotate3d oG S (a=0.3,b=05 0<u<2rx, -3<v<3)Jsd Al
{068 sl s o
x=e" cos(v)+e™ cos(u)cos(v)
y=e" sin(v)+e” cos(u)sin(v)
z=e" sin(u)
S soliienl LT s g r0tate3d g 51 5 89S av 315 535 pobs ¥ -V
(a=b=1c=05-3<x<3-3<y<3)(al
z=cl(x/a) +(v/b)')
(a=3,c=0.25-1<x<1-1<y<1) (o
z:csin(27za x2+y2)
(a=3,c=025-1<x<1-1<y<]) (o
z=csin(2mxy)
(c=02-1<x<1-1<y<Lx#0,y#0) (=
z:canxy|)
(ISu<50<v<2r) (&

x=ucos(v)
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3.1962 m=0 n=1 6.3064 m=0 n=2 9.4395 m=0 n=3

7.7993 m=1 n=2

AN
A e
AT

7

o sl Aaden S5 slans U (YY — V S

usin(v)

z=cosh™'(u)

<
Il

(c=1/2r, —0.55u<05, -2r<v<2rx)(c
x=ucos(v)

usin(v)

<
I

zZ=cv

coeal sad 3 5836 15D a3 el A go oS Clis gl dadin S slase JSB 8 -V

alee 25 Sose
w,(r.0)=[C, J (2. r/b)+1, (2 r/b)]cos(mb)

t;l:; X% C)LA‘JS...Z Im(X)Jm L:‘)-AJ‘ JJ‘ &JALJ-A-HJE[: m:0,1,2,...,Jm(X)QTJJ4S
£ Oiaad b e M A5 e 3 ol g9 Jes
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_ Im (an )
" Jm (an )

RARIESS “ LJ"J’“ (SLA JA an 3

(2 )i (£2,,)+1,(2,,)7,,,(£2,,)=0

mn m+1

lead 4_}.4.5'@ (G) Sracad Y0 L’ﬁ).é] BEIK] ..Lu:.vl_)u.n

m=0,1,2 &30 & ol b GwlS58 dw col s (T 50 4S @ Y-0 Lo @l 51 soliiul b
s Glas JSa K s, Subplot g surfe gl s 3 soliiad b1y Slliie so JS& & b G
&&‘J Yo X(SLAJ\gmA*ASSC_\f\‘J‘ch:\)AuullSJ;%pJ n‘mJ‘A;AJSJ.-)AGYL_:JJJ
S 58 adboo M=3 (o pses S 3 M=1 (5l sl Gasgs =0 (515 Slacs ) i<
ourle S e il Glae Oup) anlad siulleys wSse 5o max LU 5 ssliial L)) ae
5 150 (7fD) pelad ol sasd ssie rm s w3l [ anShe Llie Sl B (sl s
) soliiel laus 534S sl YY-V UK Bollae wbs il o st OLAT) 30 (o) w415 laseads slass

ol sud slao) il £ g g o meshe s
uSs LY Huly Z 5 Y olga 5o S alul Glols 5 X ey e 2L celas 4 ldakss 0 -V
30 Sosas Ol 5 oo 3 (B ) seas akd sles ) @ sl 5o WS L8 T sles

3 22 sing, cos(5,1)
- S, +sind, cos(,

0 2

— exp\-0 "1

ei ) p( n )

=t L =x1.0 =TT, cakss sles T=T(17) 0=O1,7) =TT, ] 3 & .05 a8l 52

Solon I8 uys A (spdipe GALE 50 4u58 Jase pls wilse (A) sad wmn o)
flolae sy O,

coto, = 9,
B

i
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O 3 lomls sl banwsie olon JUSH s 7ol sse By = hLJk T 5o o sl

il oo bl (plo S culas Cn s b g e
O(N,7)]0, o 53 g W8T 3 5 by B, =0.7 6l 1, 6, i) Slse 20
sl 8L oy rotate3d p ) Gupes anles soliinl wsl 0 <7< 2 3 <7 <] SulKia
Otiad S a0 Slsie 1 UK 5 08 (5 L 1 La s s soliiead s 5 15 5
G b Hud 5 sl cga 1) gosee bsba ol s sols plas o- V KE o € ¢ Silea

w53k o

L oblaola S50 50 S e ae S glos | dbss e sla) sl 5 ) slase ST -V
by el 002 008 0 S Y ST 5 0SS X ST 6l g 5 5o Kol ey 25 ) sulin

Wy (x,y)=sin(2mx )sin(3ny)
fadilipe 5a) Soseas L Jsk 4 tadio S g5, pbie Ol ¢l st g sae V-V

- 0.037 Re"* Pr
1+2.443Re™ (Pr?P - 1)
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MATLAB‘s Main Categories of Functions

color
datafun
demos
elfun
elmat
funfun
general
graphics
iofun
lang
matfun
ops
plotxy
plotxyz
polyfun

sparfun

Color control and lighting model functions.
Data analysis and Fourier transform functions.
Demonstrations and samples.

Elementary math functions.

Elementary matrices and matrix manipulation.
Function functions - nonlinear numerical methods.
General purpose commands.

General purpose graphics functions.
Low-level file I/O functions.

Language constructs and debugging.

Matrix functions - numerical linear algebra.
Operators and special characters.

Two dimensional graphics.

Three dimensional graphics.

Polynomial and interpolation functions.

Sparse matrix functions.
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specfun Specialized math functions.

specmat Specialized matrices.

sounds Sound processing functions.

strfun Character string functions.

General Purpose Commands

Managing Commands and Functions

demo Run demos.

help Online documentation.

info Information about MATLAB and The MathWorks.
look for Keyword search through the help entries.

path Control MATLAB?’s search path.

type List M-file.

what Directory listing of M-, MAT- and MEX-files.

which Locate functions and files.
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MATLAB Toolbox Quick Reference

Signal Processing Toolbox

Filter Analysis

abs Absolute value (magnitude).

angle Phase angle.

fregs Frequency response of analog filters.

freqspace Frequency spacing for frequency response.
freqz Compute the frequency response of digital filters.
freqzplot Plot frequency response data.

grpdelay Compute the average filter delay (group delay).
impz Compute the impulse response of digital filters.
unwrap Unwrap phase angles.

zplane Zero-pole plot.

Filter Implementation

conv Convolution and polynomial multiplication.
conv2 Two-dimensional convolution.
deconv Deconvolution and polynomial division.

fitfilt FFT-based FIR filtering using the overlap-add method.
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filter

filter2
filtfilt

filtic

latcfilt
medfiltl
sgolayfilt
sosfilt

upfirdn

Filter data with a recursive (IIR) or nonrecursive (FIR)
filter.

Two-dimensional digital filtering.
Zero-phase digital filtering.

Find initial conditions for a transposed direct form II filter

implementation.

Lattice and lattice-ladder filter implementation.
One-dimensional median filtering.
Savitzky-Golay filtering.

Second-order (biquadratic) IIR digital filtering.

Upsample, apply an FIR filter, and downsample.

FIR Digital Filter Design

convmtx
cremez
firl

fir2

fircls

firclsl

firls

firrcos

Convolution matrix.
Complex and nonlinear-phase equiripple FIR filter design.
Design a window-based finite impulse response filter.

Design a frequency sampling-based finite impulse

response filter.

Constrained least square FIR filter design for multiband
filters.

Constrained least square filter design for lowpass and

highpass linear phase FIR filters.
Least square linear-phase FIR filter design.

Raised cosine FIR filter design.
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intfilt Interpolation FIR filter design.

kaiserord Estimate parameters for an FIR filter design with Kaiser
window.

remez Compute the Parks-McClellan optimal FIR filter design.

remezord Parks-McClellan optimal FIR filter order estimation.

sgolay Savitzky-Golay filter design.

IIR Digital Filter Design--Classical and Direct

butter
chebyl
cheby?2
ellip
maxflat
prony
stmcb

yulewalk

Butterworth analog and digital filter design.

Chebyshev type I filter design (passband ripple).
Chebyshev type Il filter design (stopband ripple).

Elliptic (Cauer) filter design.

Generalized digital Butterworth filter design.

Prony's method for time-domain IIR filter design.
Compute a linear model using Steiglitz-McBride iteration.

Recursive digital filter design.

IIR Filter Order Estimation

buttord

cheblord
cheb2ord

ellipord

Calculate the order and cutoff frequency for a Butterworth
filter.

Calculate the order for a Chebyshev type I filter.
Calculate the order for a Chebyshev type II filter.

Calculate the minimum order for elliptic filters.
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Analog Lowpass Filter Prototypes

besselap Bessel analog lowpass filter prototype.

buttap Butterworth analog lowpass filter prototype.
cheblap Chebyshev type I analog lowpass filter prototype.
cheb2ap Chebyshev type II analog lowpass filter prototype.
ellipap Elliptic analog lowpass filter prototype.
Analog Filter Design

besself Bessel analog filter design.

butter Butterworth analog and digital filter design.
chebyl Chebyshev type I filter design (passband ripple).
cheby?2 Chebyshev type II filter design (stopband ripple).
ellip Elliptic (Cauer) filter design.

Analog Filter Transformation

Ip2bp
Ip2bs
Ip2hp

Ip2lp

Transform lowpass analog filters to bandpass.
Transform lowpass analog filters to bandstop.
Transform lowpass analog filters to highpass.

Change the cut -off frequency for a lowpass analog filter.
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Filter Discretization

bilinear Bilinear transformation method for analog-to-digital filter
conversion.

impinvar Impulse invariance method for analog-to-digital filter
conversion.

Linear System Transformations

latc2tf Convert lattice filter parameters to transfer function form.
polystab Stabilize a polynomial.

polyscale Scale the roots of a polynomial.

residuez z-transform partial-fraction expansion.

S0s2ss Convert digital filter second-order section parameters to

state-space form.

sos2tf Convert digital filter second-order section data to transfer

function form.

$0s2zp Convert digital filter second-order sections parameters to

zero-pole-gain form.

$52508 Convert digital filter state-space parameters to second-

order sections form.

ss2tf Convert state-space filter parameters to transfer function
form.

$s2zp Convert state-space filter parameters to zero-polegain
form.

tf2latc Convert transfer function filter parameters to latticefilter

form.
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tf2so0s

tf2ss

tf2zp

Zp25s08

Zp2ss

zp2tf

Windows
Bartlett
Blackman
boxcar
chebwin
hamming
hann

Kaiser

triang

Convert digital filter transfer function data to secondorder

sections form.

Convert transfer function filter parameters to statespace

form.

Convert transfer function filter parameters to zeropole-

gain form.

Convert digital filter zero-pole-gain parameters to second-

order sections form.

Convert zero-pole-gain filter parameters to statespace

form.

Convert zero-pole-gain filter parameters to transfer

function form.

Compute a Bartlett window.

Compute a Blackman window.
Compute a rectangular window.
Compute a Chebyshev window.
Compute a Hamming window.
Compute the Hann (Hanning) window.
Compute a Kaiser window.

Compute a triangular window.
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Transforms

czt Chirp z-transform.

dct Discrete cosine transform (DCT).

dftmtx Discrete Fourier transform matrix.

fft Compute the one-dimensional fast Fourier transform.

fft2 Compute the two-dimensional fast Fourier transform.

fftshift Rearrange the outputs of the FFT functions.

Hilbert Compute the discrete-time analytic signal using the
Hilbert transform.

idct Inverse discrete cosine transform.

ifft One-dimensional inverse fast Fourier transform.

ifft2 Two-dimensional inverse fast Fourier transform.

Cepstral Analysis

cceps Complex cepstral analysis.

icceps Inverse complex cepstrum.

rceps Real cepstrum and minimum phase reconstruction.
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Statistical Signal Processing and Spectral

Analysis

cohere

corrcoef

corrmtx

cov
csd

pburg

pcov

peig

periodogram

pmcov

pmtm

pmusic

Estimate magnitude squared coherence function between

two signals.
Compute the correlation coefficient matrix.

Compute a data matrix for autocorrelation matrix

estimation.
Compute the covariance matrix.
Estimate the cross spectral density (CSD) of two signals.

Estimate the power spectral density using the Burg
method.

Estimate the power spectral density using the covariance

method.

Estimate the pseudospectrum using the eigenvector
method.

Estimate the power spectral density (PSD) of a signal
using a periodogram.
Estimate the power spectral density using the modified

covariance method.

Estimate the power spectral density using the multitaper
method (MTM).

Estimate the power spectral density using MUSIC

algorithm.
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psdplot Plot power spectral density (PSD) data.
pwelch Estimate the power spectral density (PSD) of a signal

using Welch's method.

pyulear Estimate the power spectral density using the Yule-
Walker AR method.
rooteig Estimate frequency and power content using the

eigenvector method.

rootmusic Estimate frequency and power content using the root
MUSIC algorithm.

tfe Estimate the transfer function from input and output.

XCOorr Estimate the cross-correlation function.

Xcorr2 Estimate the two-dimensional cross-correlation.

XCOV Estimate the cross-covariance function (equal to mean-

removed cross-correlation).

Parametric Modeling

arburg Compute an estimate of AR model parameters using the
Burg method.
arcov Compute an estimate of AR model parameters using the

covariance method.

armcov Compute an estimate of AR model parameters using the

modified covariance method.

aryule Compute an estimate of AR model parameters using the
Yule-Walker method.

ident See the System Identification Toolbox documentation.



N
POWEREN.IR

PowerEn.ir

invfregs Identify continuous-time filter parameters from frequency

response data.

invireqz Identify discrete-time filter parameters from frequency

response data.
prony Prony's method for time domain IIR filter design.

stmcb Compute a linear model using Steiglitz-McBride iteration.

Linear Prediction

ac2poly Convert an autocorrelation sequence to prediction
polynomial.

ac2rc Convert an autocorrelation sequence to reflection
coefficients.

is2rc Convert inverse sine parameters to reflection coefficients.

lar2rc Convert log area ratio parameters to reflection
coefficients.

levinson Compute the Levinson-Durbin recursion.

Ipc Compute linear prediction filter coefficients.

Isf2poly Convert line spectral frequencies to a prediction filter
coefficients.

poly2ac Convert a prediction filter polynomial to an

autocorrelation sequence.

poly2lsf Convert prediction filter coefficients to line spectral
frequencies.
poly2rc Convert a prediction filter polynomial to reflection

coefficients.
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rc2ac Convert reflection coefficients to an autocorrelation
sequence.

rc2is Convert reflection coefficients to inverse sine parameters.

rc2lar Convert reflection coefficients to log area ratio
parameters.

rc2poly Convert reflection coefficients to a prediction filter
polynomial.

rlevinson Compute the reverse Levinson-Durbin recursion.

schurrc Compute reflection coefficients from an autocorrelation
sequence.

Multirate Signal Processing

decimate Decrease the sampling rate for a sequence (decimation).

Interp Increase sampling rat e by an integer factor
(interpolation).

interpl One-dimensional data interpolation (table lookup).

resample Change sampling rate by any rational factor.

spline

upfirdn Upsample, apply an FIR filter, and downsample.

Waveform Generation

chirp Generate a swept-frequency cosine.
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diric Compute the Dirichlet or periodic sinc function.
gauspuls Generate a Gaussian-modulated sinusoidal pulse.
gmonopuls Generate a Gaussian monopulse.

pulstran Generate a pulse train.

rectpuls Generate a sampled aperiodic rectangle.
sawtooth Generate a sawtooth or triangle wave.

sinc Sinc function.

square Generate a square wave.

tripuls Generate a sampled aperiodic triangle.

vCo Voltage controlled oscillator.

Specialized Operations

buffer

cell2sos

cplxpair
demod

dpss

dpssclear

dpssdir

dpssload

Buffer a signal vector into a matrix of data frames.

Convert a cell array for second-order sections to a second-

order section matrix.
Group complex numbers into complex conjugate pairs.
Demodulation for communications simulation.

Discrete  prolate  spheroidal  sequences  (Slepian

sequences).

Remove discrete prolate spheroidal sequences from

database.
Discrete prolate spheroidal sequences database directory.

Load discrete prolate spheroidal sequences from database.
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dpsssave Save discrete prolate spheroidal sequences in database.
eqtflength Make the lengths of a transfer function's numerator and

denominator equal.

modulate Modulation for communications simulation.

seqperiod Compute the period of a sequence.

sos2cell Convert a second-order section matrix to cell arrays.

specgram Time-dependent frequency analysis (spectrogram).

stem Plot discrete sequence data.

strips Strip plot.

udecode Decode 2n-level quantized integer inputs to floatingpoint
outputs.

uencode Quantize and encode floating-point inputs to integer
outputs.

Graphical User Interfaces
fdatool Open the Filter Design and Analysis Tool.

sptool Interactive digital signal processing tool (SPTool).

Image Processing Toolbox

Image Display

colorbar Display colorbar. (This is a MATLAB function. See the

online MATLAB Function Reference for its reference

page.)
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getimage Get image data from axes.

image Create and display image object. (This is a MATLAB
function. See the online MATLAB Function Reference
for its reference page.)

imagesc Scale data and display as image. (This is a MATLAB
function. See the online MATLAB Function Reference
for its reference page.)

immovie Make movie from multiframe indexed image.

imshow Display image.

montage Display multiple image frames as rectangular montage.

subimage Display multiple images in single figure.

truesize Adjust display size of image.

warp Display image as texture-mapped surface.

zZoom Zoom in and out of image or 2-D plot. (This is a
MATLAB function. See the online MATLAB Function
Reference for its reference page.)

Image File 1/0

imfinfo Return information about image file. (This is a MATLAB
function. See the online MATLAB Function Reference
for its reference page.)

imread Read image file. (This is a MATLAB function. See the

online MATLAB Function Reference for its reference

page.)
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imwrite Write image file. (This is a MATLAB function. See the
online MATLAB Function Reference for its reference
page.)

Geometric Operations

imcrop Crop image.

imresize Resize image.

imrotate Rotate image.

interp2 2-D data interpolation. (This is a MATLAB function. See
the online MATLAB Function Reference for its reference
page.)

Pixel Values and Statistics

corr2 Compute 2-D correlation coefficient.

imcontour Create contour plot of image data.

imfeature Compute feature measurements for image regions.
imhist Display histogram of image data.

impixel Determine pixel color values.

improfile Compute pixel-value cross-sections along line segments.
mean2 Compute mean of matrix elements.

pixval Display information about image pixels.

std2 Compute standard deviation of matrix elements.
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Image Analysis

edge Find edges in intensity image.

qtdecomp Perform quadtree decomposition.

qtgetblk Get block values in quadtree decomposition.
gtsetblk Set block values in quadtree decomposition.

Image Enhancement

histeq Enhance contrast using histogram equalization.
imadjust Adjust image intensity values or colormap.
imnoise Add noise to an image.

medfilt2 Perform 2-D median filtering.

ordfilt2 Perform 2-D order-statistic filtering.

wiener2 Perform 2-D adaptive noise-removal filtering.

Linear Filtering

conv2 Perform 2-D convolution. (This is a MATLAB function.
See the online MATLAB Function Reference for its

reference page.)
convmtx2 Compute 2-D convolution matrix.

convn Perform N-D convolution. (This is a MATLAB function.
See the online MATLAB Function Reference for its

reference page.)
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filter2 Perform 2-D filtering. (This is a MATLAB function. See
the online MATLAB Function Reference for its reference
page.)
fspecial Create predefined filters.

Linear 2-D Filter Design

fregspace Determine 2-D frequency response spacing. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)

freqz2 Compute 2-D frequency response.

fsamp?2 Design 2-D FIR filter using frequency sampling.
ftrans2 Design 2-D FIR filter using frequency transformation.
fwindl Design 2-D FIR filter using 1-D window method.
fwind2 Design 2-D FIR filter using 2-D window method.

Image Transforms

dct2 Compute 2-D discrete cosine transform.
dctmtx Compute discrete cosine transform matrix.
fft2 Compute 2-D fast Fourier transform. (This is a MATLAB

function. See the online MATLAB Function Reference

for its reference page.)

fttn Compute N-D fast Fourier transform. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)
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ftshift Reverse quadrants of output of FFT. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)
idct2 Compute 2-D inverse discrete cosine transform.

ifft2 Compute 2-D inverse fast Fourier transform. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)

ifftn Compute N-D inverse fast Fourier transform. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)

iradon Compute inverse Radon transform.
phantom Generate a head phantom image.
radon Compute Radon transform.

Neighborhood and Block Processing

bestblk Choose block size for block processing.

blkproc Implement distinct block processing for image.

col2im Rearrange matrix columns into blocks.

colfilt Perform neighborhood operations using columnwise
functions.

im2col Rearrange image blocks into columns.

nlfilter Perform general sliding-neighborhood operations.
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Binary Image Operations

applylut Perform neighborhood operations using lookup tables.
bwarea Compute area of objects in binary image.

bweuler Compute Euler number of binary image.

bwfill Fill background regions in binary image.

bwlabel Label connected components in binary image.
bwmorph Perform morphological operations on binary image.
bwperim Determine perimeter of objects in binary image.
bwselect Select objects in binary image.

dilate Perform dilation on binary image.

erode Perform erosion on binary image.

makelut Construct lookup table for use with applylut.

Region-Based Processing

roicolor Select region of interest, based on color.
roifill Smoothly interpolate within arbitrary region.
roifilt2 Filter a region of interest.

roipoly Select polygonal region of interest.
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Colormap Manipulation

brighten

cmpermute
cmunique

colormap

imapprox

rgbplot

Brighten or darken colormap. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)
Rearrane colors in colormap.
Find unique colormap colors and corresponding image.

Set or get color lookup table. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)
Approximate indexed image by one with fewer colors.

Plot RGB colormap components. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)

Color Space Conversions

hsv2rgb

ntsc2rgb

rgb2hsv

rgb2ntsc

rgb2ycber

Convert HSV wvalues to RGB color space. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)
Convert NTSC values to RGB color space.

Convert RGB values to HSV color space. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)
Convert RGB values to NTSC color space.

Convert RGB values to YCbCr color space.
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ycber2rgb Convert YCbCr values to RGB color space.

Image Types and Type Conversions
dither Convert image using dithering.

double Convert data to double precision. (This is a MATLAB
function. See the online MATLAB Function Reference

for its reference page.)

gray2ind Convert intensity image to indexed image.

grayslice Create indexed image from intensity image by
thresholding.

im2bw Convert image to binary image by thresholding.

im2double Convert image array to double precision.

im2uint16 Convert image array to 16-bit unsigned integers.

im2uint8 Convert image array to 8-bit unsigned integers.

ind2gray Convert indexed image to intensity image.

ind2rgb Convert indexed image to RGB image.

isbw Return true for binary image.

isgray Return true for intensity image.

isind Return true for indexed image.

isrgb Return true for RGB image.

mat2gray Convert matrix to intensity image.

rgb2gray Convert RGB image or colormap to grayscale.

rgb2ind Convert RGB image to indexed image.
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uint16 Convert data to unsigned 16-bit integers. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)

uint8 Convert data to unsigned 8-bit integers. (This is a
MATLAB function. See the online MATLAB Function

Reference for its reference page.)

Toolbox Preferences

iptgetpref Get value of Image Processing Toolbox preference.
iptsetpref Set value of Image Processing Toolbox preference.
Demos

dctdemo 2-D DCT image compression demo.

edgedemo Edge detection demo.

firdemo 2-D FIR filtering and filter design demo.

imadjdemo Intensity adjustment and histogram equalization demo.
nrfiltdemo Noise reduction filtering demo.

gtdemo Quadtree decomposition demo.

roidemo Region-of-interest processing demo.

Slide Shows

ipss001 Region labeling of steel grains.

ipss002 Feature-based logic.
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ipss003 Correction of nonuniform illumination.
Neural Network Toolbox

Analysis Functions
errsurf Error surface of a single input neuron.

maxlinlr Maximum learning rate for a linear neuron.

Distance Functions

boxdist Distance between two position vectors.
dist Euclidean distance weight function.
linkdist Link distance function.

mandist Manbhattan distance weight function.

Graphical Interface Function

nntool Neural Network Tool - Graphical User Interface.

Layer Initialization Functions
initnw Nguyen-Widrow layer initialization function.

initwb By-weight-and-bias layer initialization function.
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Learning Functions

learncon
learngd

learngdm

learnh
learnhd
learnis
learnk
learnlvl
learnlv2
learnos
learnp
learnpn
learnsom

learnwh

Conscience bias learning function.
Gradient descent weight/bias learning function.

Grad. descent w/momentum weight/bias

function.

Hebb weight learning function.

Hebb with decay weight learning rule.
Instar weight learning function.
Kohonen weight learning function.
LVQ1 weight learning function.
LVQ2 weight learning function.
Outstar weight learning function.

Perceptron weight and bias learning function.

learning

Normalized perceptron weight and bias learning function.

Self-organizing map weight learning function.

Widrow-Hoff weight and bias learning rule.

Line Search Functions

srchbac
srchbre

srchcha

One-dim. minimization using backtracking search.

One-dim. interval location using Brent's method.

One-dim. minimization using Charalambous' method.
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srchgol One-dim. minimization using Golden section search.

srchhyb One-dim. minimization using Hybrid bisection/cubic
search.

Net Input Derivative Functions
dnetprod Product net input derivative function.

dnetsum Sum net input derivative function.

Net Input Functions
netprod Product net input function.

netsum Sum net input function.

Network Initialization Functions

initlay Layer-by-layer network initialization function.

Network Use Functions

adapt Allow a neural network to adapt.

disp Display a neural network's properties.

display Display a neural network variable's name and properties.
init Initialize a neural network.

sim Simulate a neural network.

train Train a neural network.
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New Networks Functions

network
newc
newcf
newelm
newff
newfftd
newgrnn
newhop
newlin
newlind
newlvq
newp
newpnn
newrb
newrbe

newsom

Create a custom neural network.

Create a competitive layer.

Create a cascade-forward backpropagation network.
Create an Elman backpropagation network.

Create a feed-forward backpropagation network.

Create a feed-forward input -delay backprop network.

Design a generalized regression neural network.
Create a Hopfield recurrent network.

Create a linear layer.

Design a linear layer.

Create a learning vector quantization network.
Create a perceptron.

Design a probabilistic neural network.

Design a radial basis network.

Design an exact radial basis network.

Create a self-organizing map.

Performance Derivative Functions

dmae

dmse

Mean absolute error performance derivative function.

Mean squared error performance derivatives function.
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dmsereg Mean squared error w/reg performance derivative
function.

dsse Sum squared error performance derivative function.

Performance Functions

mae Mean absolute error performance function.

mse Mean squared error performance function.
msereg Mean squared error w/reg performance function.
sse Sum squared error performance function.

Plotting Functions

hintonw Hinton graph of weight matrix.

hintonwb Hinton graph of weight matrix and bias vector.

plotbr Plot network perf. for Bayesian regularization training.
plotep Plot weight and bias position on error surface.

plotes Plot error surface of single input neuron.

plotpc Plot classification line on perceptron vector plot.
plotperf Plot network performance.

plotpv Plot perceptron input target vectors.

plotsom Plot self-organizing map.

plotv Plot vectors as lines from the origin.

plotvec Plot vectors with different colors.
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Pre and Post Processing Functions

postmnmx Unnormalize data which has been norm. by prenmmx.

postreg Postprocess network response w. linear regression
analysis.

poststd Unnormalize data which has been normalized by prestd.

premnmx Normalize data for maximum of 1 and minimum of -1.

prepca Principal component analysis on input data.

prestd Normalize data for unity standard deviation and zero
mean.

tramnmx Transform data with precalculated minimum and max.

trapca Transform data with PCA matrix computed by prepca.

trastd Transform data with precalc. mean & standard deviation.

Simulink Support Function

gensim Generate a Simulink block for neural network simulation.
Topology Functions

gridtop Gridtop layer topology function.

hextop Hexagonal layer topology function.

randtop Random layer topology function.
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Training Functions

trainb Batch training with weight and bias learning rules.
trainbfg BFGS quasi-Newton backpropagation.

trainbr Bayesian regularization.

trainc Cyclical order incremental update.

traincgb Powell-Beale conjugate gradient backpropagation.
traincgf Fletcher-Powell conjugate gradient backpropagation.
traincgp Polak-Ribiere conjugate gradient backpropagation.
traingd Gradient descent backpropagation.

traingda Gradient descent with adaptive Ir backpropagation.
traingdm Gradient descent with momentum backpropagation.
traingdx Gradient descent with momentum & adaptive Ir backprop.
trainlm Levenberg-Marquardt backpropagation.

trainoss One step secant backpropagation.

trainr Random order incremental update.

trainrp Resilient backpropagation (Rprop).

trains Sequential order incremental update.

trainscg Scaled conjugate gradient backpropagation.

Transfer Derivative Functions

dhardlim Hard limit transfer derivative function.
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dhardlms
dlogsig
dposlin
dpurelin
dradbas
dsatlin
dsatlins
dtansig

dtribas

Symmetric hard limit transfer derivative function.

Log sigmoid transfer derivative function.

Positive linear transfer derivative function.

Linear transfer derivative function.

Radial basis transfer derivative function.

Saturating linear transfer derivative function.
Symmetric saturating linear transfer derivative function.
Hyperbolic tangent sigmoid transfer derivative function.

Triangular basis transfer derivative function.

Transfer Functions

compet
hardlim
hardlims
logsig
poslin
purelin
radbas
satlin
satlins
softmax

tansig

Competitive transfer function.

Hard limit transfer function.

Symmetric hard limit transfer function.

Log sigmoid transfer function.

Positive linear transfer function.

Hard limit transfer function.

Radial basis transfer function.

Saturating linear transfer function.
Symmetric saturating linear transfer function.
Softmax transfer function.

Hyperbolic tangent sigmoid transfer function.
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tribas Triangular basis transfer function.

Utility Functions

calca Calculate network outputs and other signals.

calcal Calculate network signals for one time step.

calce Calculate layer errors.

calcel Calculate layer errors for one time step.

calcgx Calc. weight and bias perform. gradient as a single vector.
calcjejj Calculate Jacobian performance vector.

calcjx Calculate weight and bias performance Jacobian as a

single matrix.

calcpd Calculate delayed network inputs.

calcperf Calculation network outputs, signals, and performance.

formx Form bias and weights into single vector.

getx Get all network weight and bias values as a single vector.

setx Set all network weight and bias values with a single
vector.

Vector Functions

cell2mat Combine a cell array of matrices into one matrix.
combvec Create all combinations of vectors.
con2seq Converts concurrent vectors to sequential vectors.

concur Create concurrent bias vectors.
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ind2vec Convert indices to vectors.

mat2cell Break matrix up into cell array of matrices.
minmax Ranges of matrix rows.

normc Normalize columns of matrix.

normr Normalize rows of matrix.

pnorme Pseudo-normalize columns of matrix.

quant Discretize value as multiples of a quantity.
seq2con Convert sequential vectors to concurrent vectors.
sumsqr Sum squared elements of matrix.

vec2ind Convert vectors to indices.

Weight and Bias Initialization Functions

initcon
initzero
midpoint
randnc
randnr
rands

revert

Conscience bias initialization function.

Zero weight and bias initialization function.

Midpoint weight initialization function.

Normalized column weight initialization function.
Normalized row weight initialization function.
Symmetric random weight/bias initialization function.

Change ntwk wts. and biases to prev. initialization values.

Weight Derivative Function

ddotprod

Dot product weight derivative function.
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Weight Functions

dist Euclidean distance weight function.

dotprod Dot product weight function.

mandist Manhattan distance weight function.

negdist Negative distance weight function.

normprod Normalized dot product weight function.

Transfer Function

compet Competitive transfer function.

hardlim Hard limit transfer function.

hardlims Symmetric hard limit transfer function.
logsig Log sigmoid transfer function.

poslin Positive linear transfer function.

purelin Linear transfer function.

radbas Radial basis transfer function.

satlin Saturating linear transfer function.

satlins Symmetric saturating linear transfer function
softmax Softmax transfer function.

tansig Hyperbolic tangent sigmoid transfer function.

tribas Triangular basis transfer function.
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Statistics Toolbox

Parameter Estimation

betafit Parameter estimation for the beta distribution.
betalike Beta log-likelihood function.

binofit Parameter estimation for the binomial distribution.
expfit Parameter estimation for the exponential distribution.
gamfit Parameter estimation for the gamma distribution.
gemlike Gamma log-likelihood function.

mle Maximum likelihood estimation.

normfit Parameter estimation for the normal distribution.
normlike Normal log-likelihood function.

poissfit Parameter estimation for the Poisson distribution.
raylfit Rayleigh parameter estimation.

unifit Parameter estimation for the uniform distribution.
weibfit Weibull parameter estimation.

Cumulative Distribution Functions (cdf)
betacdf Beta cdf.
binocdf Binomial cdf.

cdf Parameterized cdf routine.
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chi2cdf Chi-square cdf.

expedf Exponential cdf.

fedf F cdf.

gamcdf Gamma cdf.

geocdf Geometric cdf.

hygecdf Hypergeometric cdf.
lognedf Lognormal cdf.

nbincdf Negative binomial cdf.
ncfedf Noncentral F cdf.

nctedf Noncentral t cdf.

ncx2cdf Noncentral Chi-square cdf.
normcdf Normal (Gaussian) cdf.
poisscdf Poisson cdf.

rayledf Rayleigh cdf.

tedf Student's t cdf.

unidcdf Discrete uniform cdf.
unifcdf Continuous uniform cdf.
weibcdf Weibull cdf.

Probability Density Functions (pdf)

betapdf

binopdf

Beta pdf.

Binomial pdf.



N
POWEREN.IR

PowerEn.ir

MATLAB 6.5 s s,ls ¢ Lasal,

yay

chi2pdf
exppdf
fpdf
gampdf
geopdf
hygepdf
lognpdf
nbinpdf
ncfpdf
nctpdf
ncx2pdf
normpdf
pdf
poisspdf
raylpdf
tpdf
unidpdf
unifpdf
weibpdf

Chi-square pdf.
Exponential pdf.

F pdf.

Gamma pdf.

Geometric pdf.
Hypergeometric pdf.
Lognormal pdf.

Negative binomial pdf.
Noncentral F pdf.
Noncentral t pdf.
Noncentral Chi-square pdf.
Normal (Gaussian) pdf.
Parameterized pdf routine.
Poisson pdf.

Rayleigh pdf.

Student's t pdf.

Discrete uniform pdf.
Continuous uniform pdf.

Weibull pdf.

Inverse Cumulative Distribution Functions

betainv

Beta critical values.
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binoinv Binomial critical values.

chi2inv Chi-square critical values.

expinv Exponential critical values.

finv F critical values.

gaminv Gamma critical values.

geoinv Geometric critical values.

hygeinv Hypergeometric critical values.

icdf Parameterized inverse distribution routine.
logninv Lognormal critical values.

nbininv Negative binomial critical values.

ncfinv Noncentral F critical values.

nctinv Noncentral t critical values.

ncx2inv Noncentral Chi-square critical values.
norminv Normal (Gaussian) critical values.
poissinv Poisson critical values.

raylinv Rayleigh critical values.

tinv Student's t critical values.

unidinv Discrete uniform critical values.

unifinv Continuous uniform critical values.

weibinv

Weibull critical values.
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Random Number Generators

betarnd Beta random numbers.

binornd Binomial random numbers.

chi2rnd Chi-square random numbers.

exprnd Exponential random numbers.

frnd F random numbers.

gamrnd Gamma random numbers.

geornd Geometric random numbers.

hygernd Hypergeometric random numbers.
lognrnd Lognormal random numbers.

mvnrnd Multivariate normal random numbers.
mvtrnd Multivariate t random numbers.
nbinrnd Negative binomial random numbers.
ncfrnd Noncentral F random numbers.

nctrnd Noncentral t random numbers.
ncx2rnd Noncentral Chi-square random numbers.
normrnd Normal (Gaussian) random numbers.
poissrnd Poisson random numbers.

random Parameterized random number routine.
raylrnd Rayleigh random numbers.

trnd Student's t random numbers.
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unidrnd Discrete uniform random numbers.

unifrnd Continuous uniform random numbers.

weibrnd Weibull random numbers.

Moments of Distribution Functions

betastat Beta mean and variance.

binostat Binomial mean and variance.

chi2stat Chi-square mean and variance.

expstat Exponential mean and variance.

fstat F mean and variance.

gamstat Gamma mean and variance.

geostat Geometric mean and variance.
hygestat Hypergeometric mean and variance.
lognstat Lognormal mean and variance.
nbinstat Negative binomial mean and variance.
ncfstat Noncentral F mean and variance.
nctstat Noncentral t mean and variance.
ncx2stat Noncentral Chi-square mean and variance.
normstat Normal (Gaussian) mean and variance.
poisstat Poisson mean and variance.

raylstat Rayleigh mean and variance.

tstat Student's t mean and variance.
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unidstat Discrete uniform mean and variance.

unifstat Continuous uniform mean and variance.

weilbstat Weibull mean and variance.

Descriptive Statistics

bootstrap Bootstrap statistics for any function.
corrcoef Correlation coefficients (in MATLAB).
cov Covariance matrix (in MATLAB).
crosstab Cross tabulation.

geomean Geometric mean.

grpstats Summary statistics by group.
harmmean Harmonic mean.

iqr Interquartile range.

kurtosis Sample kurtosis.

mad Mean absolute deviation.

mean Arithmetic average (in MATLAB).
median 50th percentile (in MATLAB).
moment Central moments of all orders.
nanmax Maximum ignoring missing data.
nanmean Average ignoring missing data.
nanmedian Median ignoring missing data.

nanmin Minimum ignoring missing data.
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nanstd Standard deviation ignoring missing data.

nansum Sum ignoring missing data.

pretile Empirical percentiles of a sample.

range Sample range.

skewness Sample skewness.

std Standard deviation (in MATLAB).

tabulate Frequency table.

trimmean Trimmed mean.

var Variance.

Statistical Plotting

boxplot
cdfplot
errorbar
fsurfht
gline
gname
gplotmatrix
gscatter
Isline
normplot

pareto

Box plots.

Plot of empirical cumulative distribution function.
Error bar plot.

Interactive contour plot of a function.

Interactive line drawing.

Interactive point labeling.

Matrix of scatter plots grouped by a common variable.
Scatter plot of two variables grouped by a third.

Add least-squares fit line to plotted data.

Normal probability plots.

Pareto charts.
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qqplot Quantile-Quantile plots.

rcoplot Regression case order plot.

refcurve Reference polynomial.

refline Reference line.

surtht Interactive interpolating contour plot.

weibplot Weibull plotting.

Statistical Process Control

capable Quality capability indices.

capaplot Plot of process capability.

ewmaplot Exponentially weighted moving average plot.
histfit Histogram and normal density curve.
normspec Plot normal density between limits.

schart Time plot of standard deviation.

xbarplot Time plot of means.

Cluster Analysis

cluster Create clusters from linkage output.
clusterdata Create clusters from a dataset.

cophenet Calculate the cophenetic correlation coefficient.

dendrogram

Plot a hierarchical tree in a dendrogram graph.
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inconsistent Calculate the inconsistency values of objects in a cluster
hierarchy tree.

linkage Link objects in a dataset into a hierarchical tree of binary
clusters.

pdist Calculate the pairwise distance between objects in a
dataset.

squareform Reformat output of pdist function from vector to square
matrix.

zscore Normalize a dataset before calculating the distance.

Linear Models

anoval One-way Analysis of Variance (ANOVA).

anova?2 Two-way Analysis of Variance.

anovan N-way analysis of variance.

aoctool Interactive tool for analysis of covariance.

dummyvar Dummy-variable coding.

friedman Friedman's test (nonparametric two-way anova).

glmfit Generalized linear model fitting.

kruskalwallis Kruskal-Wallis test (nonparametric one-way anova).

leverage Regression diagnostic.

Iscov Regression given a covariance matrix (in MATLAB).

manoval One-way multivariate analysis of variance.

manovacluster Draw clusters of group means for manoval.

multcompare

Multiple comparisons of means and other estimates.
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polyconf Polynomial prediction with confidence intervals.

polyfit Polynomial fitting (in MATLAB).

polyval Polynomial prediction (in MATLAB).

rcoplot Residuals case order plot.

regress Multiple linear regression.

regstats Regression diagnostics.

ridge Ridge regression.

rstool Response surface tool.

robustfit Robust regression model fitting.

rstool Multidimensional —response surface visualization
(RSM).

stepwise Stepwise regression GUI.

x2fx Factor settings matrix (X) to design matrix (D).

Nonlinear Regression

nlinfit Nonlinear least-squares fitting.
nlintool Prediction graph for nonlinear fits.
nlparci Confidence intervals on parameters.
nlpredci Confidence intervals for prediction.

nnls Nonnegative least squares (in MATLAB).



N
POWEREN.IR

PowerEn.ir

R E‘}S&J‘“GM‘J

Design of Experiments

cordexch D-optimal design using coordinate exchange.
daugment D-optimal augmentation of designs.

dcovary D-optimal design with fixed covariates.

ff2n Two-level full factorial designs.

fracfact Two-level fractional factorial design.

fullfact Mixed level full factorial designs.

hadamard Hadamard designs (in MATLAB).

rowexch D-optimal design using row exchange.

Principal Components Analysis

barttest Bartlett's test.

pcacov PCA from covariance matrix.
pcares Residuals from PCA.
princomp PCA from raw data matrix.

Multivariate Statistics

classify Linear Discriminant Analysis.
mabhal Mahalanobis distance.
manoval One-way multivariate analysis of variance.

manovacluster Draw clusters of group means for manoval.
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Hypothesis Tests

ranksum Wilcoxon rank sum test.
signrank Wilcoxon signed rank test.
signtest Sign test for paired samples.
ttest One sample t -test.

ttest2 Two sample t -test.

ztest Z-test.

Distribution Testing

jbtest
kstest
kstest2

lillietest

Jarque-Bera test of normality.
Kolmogo rov-Smirnov test for one sample.
Kolmogorov-Smirnov test for two samples.

Lilliefors test of normality.

Nonparametric Testing

friedman
kruskalwallis
ranksum
signrank

signtest

Friedman's test (nonparametric two-way anova).

Kruskal-Wallis test (nonparametric one-way anova).

Wilcoxon rank sum test (independent samples).
Wilcoxon sign rank test (paired samples).

Sign test (paired samples).
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File I/O

caseread Read casenames from a file.

casewrite Write casenames from a string matrix to a file.
tblread Retrieve tabular data from the file system.

tblwrite Write data in tabular form to the file system.

tdfread Read in text and numeric data from tab-delimited file.
Demonstrations

aoctool Interactive tool for analysis of covariance.

disttool Interactive exploration of distribution functions.
glmdemo Generalized linear model slide show.

randtool Interactive random number generation.

polytool Interactive fitting of polynomial models.

rsmdemo Interactive process experimentation and analysis.
robustdemo Interactive tool to compare robust and least squares fits.
Data

census.mat U. S. Population 1790 to 1980.

cities.mat Names of U.S. metropolitan areas.

discrim.mat

gas.mat

Classification data.

Gasoline prices.
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hald.mat Hald data.

hogg.mat Bacteria counts from milk shipments.

lawdata.mat GPA versus LSAT for 15 law schools.

mileage.mat Mileage data for three car models from two factories.
moore.mat Five factor - one response regression data

parts.mat Dimensional runout on 36 circular parts.
popcorn.mat Data for popcorn example (anova2, friedman).
polydata.mat Data for polytool demo.

reaction.mat Reaction kinetics data.

sat.dat ASCII data for tblread example.

Optimization Toolbox

Minimization

fgoalattain Multiobjective goal attainment.

fminbnd Scalar nonlinear minimization with bounds.
fmincon Constrained nonlinear minimization.
fminimax Minimax optimization.

fminsearch,fminunc Unconstrained nonlinear minimization.
fseminf Semi-infinite minimization.

linprog Linear programming.

quadprog Quadratic programming.
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Equation Solving

\ Use \ (left division) to solve linear equations. See the

Arithmetic Operators reference page.
fsolve Nonlinear equation solving.

fzero Scalar nonlinear equation solving.

Least Squares (Curve Fitting)

\ Use \ (left division) for linear least squares with no

constraints. See the Arithmetic Operators reference

page.
Isqlin Constrained linear least squares.
Isqcurvefit Nonlinear curve fitting.
Isqnonlin Nonlinear least squares.
Isqnonneg Nonnegative linear least squares.
optimset,optimget Parameter setting.

Database Toolbox

General
logintimeout Set or get time allowed to establish database connection.
setdbprefs Set preferences for database actions for handling NULL

values.
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Database Connection

clearwarnings Clear warnings for database connection.

close Close database connection.

database Connect to database.

get Get property of database connection.

isconnection Detect if database connection is valid.

isreadonly Detect if database connection is read-only.

ping Get status information about database connection.

set Set properties for database connection.

sql2native Convert JDBC SQL grammar to system's native SQL
grammar.

SQL Cursor

close Close cursor.

exec Execute SQL statement and open cursor.

get Get property of cursor object.

querytimeout Get time allowed for a database SQL query to succeed.
set Set RowLimit for cursor fetch.

Importing Data into MATLAB

attr Get attributes of columns in fetched data set.
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cols Get number of columns in fetched data set.

columnnames Get names of columns in fetched data set.

fetch Import data into MATLAB cell array.

rows Get number of rows in fetched data set.

width Get field size of column in fetched data set.

Exporting Data to a Database

commit Make database changes permanent.

insert Export MATLAB cell array data into database table.

rollback Undo database changes.

update Replace data in database table with data from MATLAB
cell array.

Database Metadata Object

bestrowid Get database table unique row identifier.
columnprivileges Get database column privileges.

columns Get database table column names.
crossreference Get information about primary and foreign keys.
dmd Construct database metadata object.
exportedkeys Get information about exported foreign keys.
get Get database metadata properties.

importedkeys Get information about imported foreign keys.
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indexinfo

primarykeys

procedurecolumns

procedures

supports

tableprivileges
tables

versioncolumns

Driver Object

Construct database driver object.

driver
get
isdriver
isjdbc
isurl
register

unregister

Get indices and statistics for database table.

Get primary key information for database table or

schema.

Get catalog's stored procedure parameters and result

columns.
Get catalog's stored procedures.

Detect if property is supported by database metadata
object.

Get database table privileges.
Get database table names.

Get automatically updated table columns.

Get database driver properties.

Detect if driver is a valid JDBC driver object.
Detect if driver is JDBC-compliant.

Detect if the database URL is valid.

Load database driver.

Unload database driver.

Drivermanager Object

drivermanager

Construct database drivermanager object.
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get Get database drivermanager properties.

set Set database drivermanager properties.

Resultset Object

clearwarnings Clear the warnings for the resultset.

close Close resultset object.

get Get resultset properties.

isnullcolumn Detect if last record read in resultset was NULL.
namecolumn Map resultset column name to resultset column index.

Resultset Metadata Object

get Get resultset metadata properties.

rsmd Construct resultset metadata object.

Visual Query Builder

confds Configure data source for use with Visual Query Builder
(JDBC only).

querybuilder Start visual SQL query builder.

f
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