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Emerging Application Areas

Materials Processing Smart Engines
* Rapid thermal processing for * Compression systems: stall, surge,
increased throughput flutter control for increased
 Cantrol of vapor deposition for operability
special i * Combusti operation at
YPCO thin films) Teaner air/fuel ratios for low
Noise and Vibration Cantrol cmissions.
* Active mounts and speaker systems

for noise and vibeation reduction
« Variety of applications: ears, planes,
HVAC

Intelligent Vehicle Highway Systems
« Platooaing of cars for high speed.
high density travel on freeways
« PATH project in California is
alfeady in test near San Dicgo.

Other Application Areas

Biological Systems
* Physiological regulation (homeostasis)

* Genetic regulatory networks

Enviroamental Systems
* Microbial ecosystems
* Global carbon cycle

Quantum Systems
* Quantum information processing
* Quantum measurement

Financial Systems
* Markets and exchanges
= Supply and service chains
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Cruise Control

Actual
speed
o

Desired

speed ———— .
o—» Speel(}];.flmol Throttle Engine

Car +
Road

~ Speedometer |,
in car transimission

Identify:
the process,
the control input variable,
the output variable,

the controller.
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» help magic

MAGIC Magic square.
MAGIC(N) 1s an N-by-N matrix constructed from the integers
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uminus | Unary minus
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mpower | Matrix power
power Array power
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Idivide | Left array divide
rdivide | Rightarray divide
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Sin(x)
Cos(x)

Acos(x)
Tan(x)

Atan(x)
Sec(x)

Csc(x)

(function) &b

function y = f1(x1, x2, x3)

1y o (295 L g oo
function [y1, y2] = f2(x1, x2)

2,5 odlaiwl lgi od alold 5l b pb o

Sheelied saal adalia g Matlab (oledia oS Ol a8 s

- Sine.
- Cosine.

- Inverse cosine.
- Tangent.

- Inverse tangent.
- Secant.

- Cosecant.

<<help elfun j.z.t

ol 0330
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Abs(athj) - Absolute value.
Angle(athj) - Phase angle.

Complex(a,h) - Construct a+bj.

Conj(a+hj) - Complex conjugate.
Imag(a+bj) - Complex imaginary part.
Real(a+hj) - Complex real part.
Exp(x) - Exponential.
Log(x) - Natural logarithm.

log10(x) - Common (base 10) logarithm.

log2(x) - Base 2 logarithm.
Realpow(x.y) - Element-by-element powers
Pow2(x) - Base 2 power.

Sqri(x) - Square root.
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sin, sind °
cos, cod
tan, tand °
asin, asind
acos, acosd °
atan, atand -
atan2 -

e 6] BBl gy [4ell]

exp °
log -
logl0 -
factorial
Fix e

. B = fix(A) rounds the elements of A toward zero, resulting inan ¢
array of integers

Floor -

function rounds the elements of A to the nearest integers less than
orequalto A

Ceil -
function rounds the elements of A to the nearest integers greater ¢
than or equal to A.
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B = abs(3+41)
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X = 0:4

> X=[01234];

X =(0:0.2:1)
= X=[0; 0.2; 0.4; 0.6; 0.8; 1]
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Ty —3x, —4x; =11
—3x +6x, - 2x, =3
—4x, -2y, +11x, = 25
'3J'S 2l k/‘_.’:'Lsht_;uLl Blaws sl D5
7 -3 -4 -11
A=|-3 6 -2 B=| 3
-4 -2 11 25

2l o Canls AB s 3l aslizad Ly oies ol

>»> B = [7 -3 -4;-3 ¢ -2;-4 -2 11]
>> B = [-11;3;25]
>> B\B
ans =
1.0000
2,0000

3.0000
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Lgridon e (Enter s «.Ss ol

3 Llas 3l
J > Q.J'Jl

s ol L) 2 g L2t ;_‘_‘)S 3403

L: b s e oS e s ldes ol
Gl e 5 Ol o Sles () &

(ass s |, Enter ; «xis 201, Shift l}'i- Lt 03 8 5505 gl p g Tt 03,8 3505 5
>> X = -2*pi:1/100:2%pi;
>> y = sin(x):;

plot(=,v)

grid on
LY [ 0.01 cls ‘b’s L (—27.27) 3L a1, y=sin(x) PLPOERGE PP

>> ¥ = -2Fpi:1/100:2%p
> yl = sin(xz);

>> y2

cos(x);
»>> y3 = sin(x)+tcos(x);

plot(t,vy,t,y2,t,v3)

grid on

i

S e e (27.27) (5 050

2

N |

5 sl gal 4 2

e
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(Sdmy s (slasls yal
Gl oy sl Matlab s ol s il
[%,Y] = meshgrid([ i : o8 : Lzl ]);

2= Do e e oAb s doles

mesh(x,v, z)

e

> [X’*f] = mgshgrid([_3+pi:0.::3*pi]);
>> Z = sin(sqrt(X.”2 + Y."2))./sqrt(X."2 + Y."2);

>> mesh(¥,Y,2)

¢ - (— A . G e o
WS o (33T 503l 55 e w5l 3 ) S s gl S

AS o) T 2T AT Soil ) b bl ezsULE s5s ¥

1,2 . “
(:: X +] J‘le.u f‘.:m—')—') !Jﬁ.-

>> 3yms X y

>> ezsurf (x"2+y"2)
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>> syms X

>> £ = Lis;aal

-
7 _

>> diff (£, Gile uite, Giie § 45 ,0)

s osted tel sl bt s g il ot b § cpslad clee o SymboOl 54315 3 ByMS &

(B3l ot € 5) A8 oy o bl

1 Jls

> 3yms ®

> £ = zin (%)

>> diff(f,x,1)

>> syms X
>>» £ = n*exp(x)

>> diff(f,=,5)

ans =

S*exp (x) tx*exp (x)
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d (6 duales

=> 3yms
>> £ = Lisywal
J e
>> limit(f,x,a) = limf(x)
1]k,

>> 3yms X
> £ = (1+1/2) "=
>» limit (f,x=,inf)
ans =

exp (1)

.Jl)i:jl & q._.,nbu-
>> syms ®
>> £ = i, el
- P
>> int(£,2) = [f(xdx
H.; P IE S R R P IE | e .j",;("‘_‘-‘ & les gl v
b
>> int(f,%,a,b) = [f@dx
1 Jik.

>> syms X
»>» f=zin (=) *=x
>> int (£, %)
ans =

sin(x)-x*coa (x)
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Ly?le/&e&wuwwxbmbowo:b L.v
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Jl g2 EYolas J

>> dsolve{'Driny L RUWCEIPY L PR PR IR

p(0)=1 oyl Ll i L %= 1+y° ol s sl |21 L

>> dsolve ('Dy=l+y"2', 'y (0)=1")
ans =

tan(t+1/4*pi)

2

dy(0 d
: M: 0 ;p(0)=1 <ca)s Ll 5L 2y =cos(2x)—y Lol iy alsles 1> 2 Jl2s
dx T d Jes J

>> dsolve('DZy = cos(2%x)-y', "'y (0)=1","Dy(0)=0", "'=x")

ans =

(l/2*%=zin(x)+1/6*3in(3*x) ) *sin(x)+(1l/6%cos (3+x) -

1/2%cos (%)) *cos (x)+4/3%cos (x2)
>> simplify(ans)

ans =

-2 /3%cos(x)"24+4/3*%cos (2)+1/3
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. s 7 T e .1 .-
| - . . | | = | a b &
33 ‘_)Lljb)' \_,"'-)'}l .U\I_’;,._Cv L R LS A o dd O

&= m
STt

& J\L‘/ a4 hLJL)— Q)L_ﬁ ;_‘3)_‘/ ol L’-‘If-' Slmpllfy ‘;}L‘-ﬁ &

S,
=40

2 3
A0 _ L DO 50)=0 gy ksl dTy:y Lol s dolas > -3l
dx dx | o dx - -

>> dsolve ('D3y=y', 'y(O[‘O, "Dy (0)=-1",'D2y (0)=pi')

ans =

(-1/3+1/3*pi) *exp (t)-1/3* (L+pi) *3~ (1/2) *exp (-
1/2%¢t) *sin (1/2%3%(1/2) *t)+ (1/3-1/3%pi) *exp (-
1/2%t) *cos (1/2%37 (1/2) *t)

S eolid laplace el Cobe S LY (g el gl
k.
()= sinr)
>>» syms t

>>» £ = 3in(t)

>>» laplace (f)

1/(s"2+1)
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2 J

f(r)=e"cos()

>> a3yms t
>» £ = exp(t)*cos(t)

>> laplace(t)

ans = (s-1)/((3-1)"2+1)

. . . . - -~ - (. N
S eoliddilaplace jues M oole e fae WY g il sl

2 ks

>> 3yms 3
>»> £ =2/(3"3)

>> ilaplace (f)

ans =

t"2
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2
F(s)=
(5 sied
>> 3yms 3

>> £ = 2/(3"2+4)

>> 1laplace (I)

ans

1/2%4%(1/2) *=in (4" (1/2) *t

o e i SIIPLIEY s § sl 03 S il gl €

o
[T 4

Lys g daaDirac jHeaviside b e drlyu,e s 0lyd gls g

S S 4 b

ad polindresidue ju il g gdely oy 5P gla sl gl

J ¥ wd

Lk
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23 b i S < LT = e

2 _-0.0556  _-0.3333 0.0556
s +125+36s  (s+6) (s+6)° s

>> N = [Z2]
>>» D = [1 12 36 0]

>» [r p v] = residus(M,D)

o= p = y =
-0.0556 -6 [1
-0.3333 -6

0.0556 0

“ e
[y
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w

4
3s+10) -10I, = —
(G510 -10L,=—

)
~101,+ (45 +10)], =—
© s+l

T B . ol & e th et oy o e '
o8t 1 pl;— P N R P - TS ol F e LBl e JL Lo eme sl L

I.P_.S l._ﬂl_").R_T C‘:‘I tL'L.i-J\ J..J:J 3 _L_'Iln__‘ Ex '< ealdn!

>> eql = ' (3*5+10)*I1-10*I2=4/ (s+2)"'

>> aql = "-10%I1+ (4*s+10)*I2=-2/(=+1)"

. e a0y . . P - & o
Z‘,F:,S et erlisl solve BE-vL) _;' [ (I Y ol L"p- u_!'-l

>> solution = solve(egl,eqZ,"I1'","'IZ2")

@t iyl olle ula ey g S S s P structure K sl bl s

S maslinad C 0L
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»>» Il = scolution.Il

>» I2 = solution.IZ

el o T2 5T S WY ol s

i
v

>» 1l = ilaplace(Il)

il =

10/29%%exp(-t)-172/667*exp (-35/6*t) -2/23%exp (-2*t)

>>» 12 = ilaplace(IZ2)

129/667%exp (-35/6%L) -10/23%exp (-2*%t)+7/29%exp (-t)

L a5 yaps s

7 - . & ot s f".& L - . - . & . -
L S Ol g S Sl e WS Sl 5 SLOL e OOLAT B Ko LS
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>> fourier (f)

-i*pi*Dirac (w-1)+i*pi*Dirac (wtl)

el

S oslid 1foUrier jla s 5o gamlne o o

sl WEZTTANS o basd oo i Z[fM]= 2 f)27 G LS dllis K2 s
n=0
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for aal~

for x=1:0.1:2
disp(x);
end

MATLAB 7. (R2009a)

Fle FEdit Debug Parallel Deskiop Window Help
o ’D 6 ‘ % . . L ] | h ﬁ @ | @J |Currant D\rectory:‘C:IDocuments and Settings\alimosavi\My Documents|MATLAB V‘E] =
2 | shorteuts #) Howto Add 2] What's New
7 [ Command Window a "
1Y - o New ko MATLAB? Watch this Video, see Demos, or read Getting Started. x
a
N[z for x = 1:0.1:2
= |3 dispix);
B end
O Qs
]
E 1
=
=
E
E 1.1000
£
5
S
- 1.z000
1.3000
1.4000
4
1.5000
1.&000
1.7000
1.8000
1.2000
2
fx =»

| | start] ready

For Help, dick Help Topics on the Help Menu.
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if gm0

X = input(‘Get a number:’);
if x>5

disp(‘Your number is greater than 5.);
elseif x <5

disp(‘Your number is less than 5.);
else

disp(‘Your number is equal to 5.');
end

while ails

while x< 6
X = input(‘Get a number greater than 5:’);
end
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2 |= dispi(x):
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