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Aula do Dia!

Modulos Contetudos Teoricos

- Parte |

3 4 - Matematica;
- Fisica;

21300 | - Aplicacdes Partes [ e II - Engenhartas,
- Parte II;

- Bstatistica:

24/09 - Processamento de Smas:
- Processamento de Imagens.




Symbolic Math Toolbox - SMT ‘

Caloulus Cierentiation, integration, Iz, summation, and Taylar senes

aimplficatians and aubstitutions Methods of simpliying algebraic expressions

Vanable-Precision Arthmeti Mumencal evaluation of mathematical expressions to any speciied accuracy

Linear Alugtra Inverses, determinants, eigenvalugs, sngular value decompastion, and cananical fomng of symbali
malrces

ahing Equations aymbalic and numerical salutions to algebraic and drierential equations

apecial Mathematical Functiong onecial functions of classical anplied mathematics

Uzing Maple® Funchion rimi to use the maple command to access Maple® functions drectly
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A Derivada SMT

¥ Z - Cadeisa de caracteres

dAiff [('IFTgG+3F")
ans =

12% " 3+4

>> % - Ohieto 'svyvibol' definido pelas fungdes syms e S¥I0
gyms X % define o simbolo X
TEI R G4

diff [¥)

ans =

122%™ 3+4




A Integral SMT

> Z e Cadeis de caracteres=
int ('3 FxxTg943%)
ans =

IS EFE42 T2

>> %+ Ohjeto ‘svmbol’ definido pelas fungdes sSvmsS e =7
Syms = % define o Simbolo =
\\x?=3*x“4+4*x;
int (¥)

ans =

IS EFE42 T2

Implemente Agora!!!



Matriz SMT

> N = 3

STImMS

E = =.7((0tn) "*[(0:in))

E =
1, 1, 1, 1
1., X, X722, HT3
1, X722, =743, =76
1, =73, =76, =749




R

Manipulando com SMT

Manipulando Polindmios: expand(S) e factor(S)

> SYIS X

> E=ExT 3424107

> h=x"44+(x-3)"3+10;
> w=Lf*h;

> expandw)

ans =

o2 T -8 T S +E 8T A+E 0 F T3 - 10V T E 42T 0 F—-170

x> Tactor ()
ans =
[ 34+x"24+10) F (X" G4+ 3 -9 F " 24+27 % x—-17]
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Manipulando com SMT

Expressoes e Matrizes:

> STIS X

= g=1l0%sin(=x) +x"=2 -

== dint (o)

ans =

—10*cos (=) +1/°3 %<~ 3

= STInS X

- o mat=[414 5 =x:Z2 = 2; 20 =x =727 :
= det (mat)

arns=s =

qFLTF SV H—Z25F T Z2+200
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Manipulando com SMT

Expressoes e Matrizes:

>x SITmME =

H = (73 +2%="2 +5*= +10)/ ("2 + 5):
Simplifvy (H)

[M,D] = nuwuwnden(H)

ans =

=42

II.]'=

g 3i+2Fs"2+5%=s+10

D=

3"2+5




Resolvendo Sistemas com SMT ‘

e SIS XYW

% Encontrar as intersecodes entre uma

L pcircunferédncia xXZ4vwzZ=1 centrada em (0,0)]
Z de raio 1 com & reta =+w=0

k==zalve [('=<"2 4+ wrh=2=1"'", '=4+7=0"]

= [2=1 =vin]
w = [2=1 =wvin]

> pretocyik.x]

L 1727
[— 152 = ]
L ]
L 1752 ]
[ 152 = ]

= prettcygik.vw]




Graficos no SMT

57+ 527 210

A(s) = s +4¢* —7s— 10, [-1,3]:

Syms s
a=[14-7-10]; _
A = poly2sym(a,s) %

ezplot(A,-1,3), ylabel(’A(s)’)

Implemente Agora!!!



Resumo SMT

»» $DIFERENCIAGED
s ALEE [ O Z4ytat, x

ans =

a¥N4y

s ALEE[ Z4ytat, 7

ans =

i

»» $INTEGRACLD
FroInt('wtdfoos (), R

ans =

¥hatsin(x) -2%sin () +2 X% cos ()

FxoInt('wtZfzozs(x) ', 0, 1)
ans =

-3in(l)+2*cos(l)

5 |

>» sLINITES
»» gyms ¥ limit (ainix)/x, %, 0, ' left")

ans =

5> |

Implemente Agora!!!



Resumo SMT

»r 3 30MATORICS
wroame kony oammsw(1/k - 1/ (k)10

ang =

-1/ {n+1] 41

vroammd konp ammswm 1k - 1/ (k) 1 inf)

ans =

vy $9I3TENAS LINEARES QU NAO LINEARES
¢ (X, 9] = aolve('xti-p=dt, ty-aty=nt)

142424 1/2)
1-282%(1/2)

'EI':

T2 1172
7-442"(1/2)

»r POLINONIO DE TAYLOR
> 5YmS ¥y taylor(cos(x),x,10)

ang =

1-1/2%¢ 241/ 24" 4-1/720%x" 641/40320%x"8

s |
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The problem-solving process for a computational problem can be outlined as follows:

Resolvendo Problemas!

1. Define the problem.
2. Create a mathematical model.
3. Develop a computational method for solving the problem.

4. Implement the computational method.

5. Test and assess the solution.




Exemplo I - Cinematica

A small object is launched into flight from the ground at a speed of 50 miles/hour at
30 degrees above the horizontal over level ground. Determine the time of flight and the
distance traveled when the ball returns to the ground.

1. Define the problem.
2. Create a mathematical model.
3. Develop a computational method for solving the problem.

4. Implement the computational method.

5. Test and assess the solution.




Exemplo I - Cinematica

2. Mathematical Model:

To pose this problem in terms of a mathematical model, we first need to define the notation:

e Time: ¢ (s), with £ = 0 when the object is launched.
e Initial velocity magnitude: v = 50 miles/hour.

e Initial angle: # = 30°.

e Horizontal position of ball: x=(%) (ft).

e Vertical position of ball: y(f) (ft).

e Acceleration of gravity: g = 32.2 ft/ s2, directed in negative y direction.
From basic trigonometry, we know th

vn = vecosl

vy = vsinf

x(t) = vtcosb

1
y(t) = vtsinf — Egtg




Exemplo I - Cinematica

Vo = v, cos ai + v, sen qj

R(1) = x(0)i + y(1))
V(7)) = R'(t)

A(t) = V(1)

m R— = m m B R —
EEEEERNE EEEEEEEEE

>

(vg cos a, vy sen a)

F=-mgj —5 F=mA —smA=—mgi—>A=—gj A segunda lei de Newton
Como A(z) = V'(1), V)= —gi —> V(t)= —gtj + C,

Integrando R(t) = —igt?j + Vot + C, (2)

Quando? = 0, R = 0. Logo, C, = 0 > R(t) = —3gt%j + Vt

Substituindo o valor de ¥, de (2) no resultado acima, obtemos

R(t) = —1gt?j + (v, cos ai + vy senaj)i = {Vo cos ai + (v seno — Igt?)j
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Exemplo I - Cinematica

3. Computational Method:

Using the model developed above, expressions for the desired results can be obtained. The
object will hit the ground when its vertical position is zero

1
y(t) = vtsinf — Egtg =0

which can be solved to vield two values of time

2vsin f

g

t=20

The second of the two solutions indicates that the object will return to the ground at the
time

B 2usinf

7 g

The horizontal position (distance of travel) at this time is

x(ty) = vtgcosb




Exemplo I - Cinematica

4. Computational Implementation:

% Valores 1nliclials

g = 32.2; % gravidade, ft/izs"2

v = 50 *# 5Z80/3600; % velocidade inicial, ft/=
theta = 30 * pi1/180; % angulo i1nicial, radians
tg = 2 * v * gin(theta)/g % Tempo de retorno, =
g = v * cos(theta) * tg % Distancia percorrida
3 Grafico

t = linspace (0,tg,258);

¥ = w * co=s(theta) * t;

v = v * gini{theta) * £t - g/2 * t."2;

plot (2,v), axis ([ 0 =g 0 max(v) 11, grid,
xlabkel ("Distancia (ft) "), wvlabel (TAltura (ft) ™)

title ("Trajetoria’)
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Exemplo I - Cinematica

Height [ft)

A small object is launched into flight from the ground at a speed of 50 miles/hour at

30 degrees above the horizontal over level ground. Determine the time of flight and the
distance traveled when the ball returns to the ground.

5. Testil'lg‘ Hnd ASEESSng thﬂ S{]l]_ltil]]]: time of flight (3):

Lg = 2.2774

Flight Trajectary

a0 distance traveled (ft):
7] S S
! ! g T 144.6364

2E| U P o e - SR U
L e ---------------------------------------------------------------------------------------------------------- —
0 frmemmemmmmmenees ----------------------------------------------------------------------------------------------------------- —
] U i

q i |

i 50 100 150

Distance (ft)




Exemplo Il - Cinematica &

Considerando o problema
anterior, determine as
posicoes X(t) e y(t) em

qualquer tempo???
Esbouce o grafico!
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Exemplo III — Resposta em Freq. ‘

The gain versus frequency of a capacitively coupled amplifier 1s shown below.
Draw a graph of gam versus frequency using a logarithmic scale for the
frequency and a linear scale for the gain.

Frequency Gain (dB) Frequency Gain (dB)
(Hz) (Hz)
20 ] 2000 34
40 5000 34
80 ; 8000 34

10000 32
12000 30




Exemplo III — Resposta em Freq.

Frequency Gam (dB) Frequency Gam (dB)
(Hz) (Hz)

20 § 2000 3

40 10 5000 M

80 30 8000 34

100 32 10000 32

120 34 12000 30

»» % Bode plot for capacitively coupled amplifier
f = [20 40 80 100 120 2000 5000 8000 10000 ...

12000 15000 200007 ;
g=[ 510 30 32 34 34 34 34 32 30 10 5]
semilogx (£, o)

title({'Bode plot of an amplifier')
xlabel('Frequency in Hez')

vlabel('zain in dB')

i

Sainin dB

id

Bode plot of an amplifier

0

A

[
—_
T

Frequency in Hz

Implemente Agora!!!



Exemplo 1V — Conversor A/D &

A 3-bit A/D converter. with an analog input x and digital output v. 1s repre-
sented by the equation:

y=10 X < =25
=1 255 x<-1.5
=2 -1.5 <x<-0.5
=3 -05=x< 05
=4 0.5 <x< 1.5
=5 1.5 Sx< 2.5
=6 25 =x< 35
=7 X2 3.5

Write a MATLAB program to convert analog signal x to digital signal y. Test

the program by using an analog signal with the following amplitudes: -1.25.
2.57 and 6.0.
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Exemplo 1V — Conversor A/D &

function ¥ dig = bitatd 3 (X analog)

»» ¥l = hitatd 3(-1.25)
bitatd 3 (2.57)
¥3 = bhitatd 3(6.0]

e

A

hitatd 3 iz & function prograwn for obtaining -?2

A

the digital wvalue given an input analog
signal

A

A

usage: T _dig = hitatd 3 (X analog)
¥ dig iz the digital nuwber (in integer form) .?1- -
¥ analog i=s the analog input (in decimal form)

ot

A

if ¥ analog < —-Z.5 &
¥ _dig = 0;
elzeif X analog >= —-Z.5 & X analog < -1.5
¥ _dig = 1:

elseif X analog »>= —-1.5 & X analog < -0.5 -?2 =

¥ dig = z2:

elseif £ analog >= -0.5 & X snalog < 0.5

¥ dig = 3: G

elzeif X analog >= 0.5 £ X analog < 1.5
¥ dig = 4;

elzeif X analog >= 1.5 &£ X analog < 2.5
¥ _dig = 5;

elseif X analog >= 2.5 & X analog < 3.5 T3 =
¥ _dig =
else
¥ _dig
end

ny]

-

7 !

¥ dig:
end e




Exemplo V — Circuitos Elétricos &

For the circuit shown below. find the nodal voltages J|, J, and ;.

20 Ohms
AN
Y 10 Ohms v, 40 Ohms | v
1 ¢ AAN AN~ 3

5 A CD 50 Ohms CD 2 A




Exemplo V — Circuitos Elétricos ‘

For the circuit shown below. find the nodal voltages I}, 7, and V5.

20 Ohms
A
v, | 100nms v, 400hms |V
VW ? VWA 015 -01 -005]%] [5

= | =01 0145 00257, |=|0

5AC> §50 Ohms CDZA ~005 -0025 0075 |75 |2




Exemplo V — Circuitos Elétricos ‘

For the circuit shown below. find the nodal voltages V;, V, and V. »» SMatriz Y
¥ = [ 0.15 -0.1 -0.05;
20 Ohms -0.1 0,145 -0.025;
W -0.05 -0.025 0.075];
v | tooms oms v SVetor I
VW 1 I = [5:0;2];
- F0peracac V=Inversa(Y)*I
5AC> 50 Ohms C—)m v = inv(¥)*T
v o=
404, 2857
! 350.0000

412.8371




Exemplo VI — Circuitos Elétricos‘

Assume that for Figure 5.2 € = 10 pF. use MATLAB to plot the voltage
across the capacitor if R 1s equal to (a) 1.0 k€. (b) 10 k€ and (c) 0.1 k€.

R
AR

Figure 5.2 Charging of a Capacitor




Exemplo VI — Circuitos Elétricos‘

Assume that for Figure 5.2 (=10 |F. e MATLAB to plot the voltage
actoss the capacttor 1f R 1s equal to (a) LOKE. (b} 10kQ and (c) 0.1 KL

Figure 5.2 Charging of a Capacitor

Using KCL. we get

(" (ﬁ;ﬂ(r) + VG'(I)_ V.'S :U
dt R

If the capacitor 15 mitially uncharged. that is v[,(f ) = () at

t =0, the solution to Equation (5.3) 15 given as

V(1) =V 1= E’[&)




Exemplo VI — Circuitos Elétricos®

t = 0:0.002:0.05; %Eixo-Tempo ) | | |

¢ = 10e-6; %Capacitor

rl = le3;taul = c*rl;%Primeira relacdo RC

vl = 10*% (l-exp(-t/taul)); U*****%******jiitiiiiﬁ##% 1
ré = 1led; taud = c*rz;$iequnda relacio RC . ++++

v2 = 10* (l-exp(-t/tauz)); P +* ,
r3 = .le3;tauld = c*r3;iTerceira relacdo RC ++ , - )

v3 = 10* (l-exp(-t/tauld)); = 6 + 0 . R
iGrafico e . 1
plotit,vl, "+, t,ve, "o", t,v3,"F") =~ : o R

axis ([0 0.06 0 12]) ER 00
title ("Resposta para trés constantes de tempo') + OOQD@@

xlabel ("Tempo, =");vylabel ("Tenzdo no Capacitor’) 2 DQODOO

text (0.03, 5.0, "+ for R = 1 Kilohm=") |+ @QGO |
text (0.03, 6.0, "o for B = 10 Kilohm=") DGD@

text (0.03, 7.0, "% for R = 0.1 Eilohm=") UrQO ‘ ‘ ‘ ‘




Exemplo VII — Circuitos Elétrico.‘

For Figute .2, /s =10V, R=10.000Q, = 10uF. Find the output voltage Solution

1’0(f ), between the interval 0 to 20 ms, assuming 1«’0(0):0 and by (a) From Equation (3.3). we have
usig 4 numerical solution to the differential equation; and (b) analytical Lav (1) v, (D=7,
solution. ‘ ' -
dt
R
thus
.
dv (1 V ' T
10( )_ 3 1’/0( ):100—]01/‘9(r)

it CR CR

From Equation(5.4). the analytical solution is

{r
Figure 5.2 Charging of a Capacitor V() = 1({ l-e [CR] ]




Exemplo VII — Circuitos Elétrico

kunctiﬂn dy = diffl(t,v) CV N T T
dy = 100 - 10%y; ?
ernd

% Condigdesg Iniciails
tl = 0;tf = Z0e-3;x0 = 0;

% Solugde Numérica =

[t, wvo] = ode23{"diffl",t0,tf,xo);

$ Bolugde Analitica U
vo analy = 10*F (l-exp (-10%t) ) ; | | 1o
subplot (121) %Grafice 01 O e
plot (t,vo, "hT);

title (TAbordagem Numérica') R

®label {"Time, =71,

vlabel ("Tensido Vo'l,grid

subplot (122) $Graftico 02

plot (t,voe _analy, "h');

title (TAbordagem Analitica’) T T T T T T R A
1

#label {("Time, =71,

v1label ("Tensidoc Vo'),grid




Amanha Novidades... Processamento de Sinais e Imagens&
Hoje pratical!l!

Modulos Contetudos Teoricos

- Parte |

3 4 - Matematica;
- Fisica;

21300 | - Aplicacdes Partes [ e II - Engenhartas,
 Parte IT;

- Bstatistica:

24/09 - Processamento de Smas:

- Processamento de Imagens.
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