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contelldo

 Workspace:variaveis, help, numer os complexos, save e load, who.

* FuncOes matematicas elementares. Numer o variavel de algarismos
significativos. Aritmética sobre numer os complexos.

* Arquivos M: edicao, funcgdes basicas. Exemplos de T ool Box.

 Vetoresematrizes. submatriz, geracao de matriz aleatoria,
oper acoes ar itméticas sobre matrizes, solucao de sistemas linear es.

» Execucéo decomandos MAPLE.
 Operacoesrelacionaiselogicas.
 Funcbesdedataehora.
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MatLab -- Matrix Laboratory (Cleve Moler, U. N. Mexico, “80)

1. Diversos ToolBoxes de projetos
2. Inclusos

LINPACK (Algebra Linear), EISPACK (autovalores)
3. Linguagem MatL ab para programar usando T oolBox

Prompt no WorkSpaceeé »
Para sair use comando quit
Najanela Wor kSpace
- nao podemos editar os comandos
- resultado do célculo é atribuido
avariavel ans (de answer)
Seta para cima: pararepetir comando anterior
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-) MATLAB Command Window = B
Eile Edt Miew “Window Help
D@| st B2R |« |BE & 2
kg :—!
it »x=1.1/2.2+3.3
: x=1.1/2.2+3.3 X = 38000
.
A<BAg » Y=x*3.333+5.67*x+7
by Y=X%3.333+5 .67*x+7 y = 41.2114
v =
41.2114 » 2*x+y
by 2EAT
R ans= 48.8114
dans =
48.8114
b COS{X+5) ” COS(X+5)
|- ans= -0.8111
-8.8111
<] . s
Ready |
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M atematica el ementar

operacao

soma
subtracéao
multiplicacao
divisao
potenciacao
raiz quadrada
chéo

teto

max div comum
logaritmo natural

logaritmo na base 10

resto de divisao
arredondam.

sinal
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simbolo
+

*

/ou\

sqrt()
floor ()

ceil ()
ged()

log()
10g10()

rem(,)
round()

sign()

exemplo
5+2.2=7.2000
3.3-8.8=12.1000
3.14*1.111=3.4885
44/2 =2\44=22

2" 6=64
sgrt(2.2)=1.4832
floor (-2.7)=-3
cell(-2.7)=-2
gcd(4,8)=4
l0g(2.2)=0.7885
0g10(2.2)=0.3424
rem(711,7)=4
round(-2.1)= -2
roun(-2.7)= -3
sign(-2.7)=-1



operacao

soma

subtracéo
multiplicacao
divisao
potenciacao

raiz quadrada
chao

teto

max div.comum
logaritmo natural
logaritmo na base 10
resto de diviséo
arredondam .

sina
seno

COSSENo
tangente
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simbolo

+

*

[ou\

sort ()
floor()

ceil ()
ged ()

log()
10g10()

rem(,)
round()

sign()
sin()
cos ()

tan()

exemplo
5+2.2=7.2000
3.3-8.8=12.1000
3.14*1.111=3.4885
442 =2\44=22
2"\6=64

sort (2.2)=1.4832
floor(-2.7)=-3

cell (-2.7)=-2

gcd (4,8)=4
log(2.2)=0.7885
10g10(2.2)=0.3424
rem (711,7)=4
round(-2.1)= -2
round(-2.7)= -3
sign(-2.7)=-1
sin(3.1)=0.0416
cos (3.1)=-0.9991
tan(3.1)=-0.0416



1. help nomecom para obter info. do comando nomecom

2. who ewhos listam variaveis do Wor k Space

3. clear limpa asvariaveisdo Wor kSpace

4. save nomear salva o Wor kSpace com nome nomearq

5. load nomearq -- faz o contrario de save

6. Comando terminado com pto.-e-virgula: resultado ndo sai natela
7. Virgula para separar varios comandos na mesma linha

8. Para continuar um comando na linha seguinte, digitar ... no fim
daprimeralinha

9. O sinal % indica que o resto da linha € um comentario
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<) MATLAE Command Window M= E3
RN Edit Miew Window Help

[|'
Open... Figure
[pen Selection Model =
Bun Script mor—craSSEO00m Use only.
Load YWarkspace. . of these: helpwin, helpdesk, or demo.
Save Workspace Az [type tour or visit www.mathworks.com.
Show Workspace

Show Graphics Property Editor
Show G Layout Tool

Set Path. .
Preferences...

Frint Setup...
Print...

E;ltEM.-’-'-.TL-';.B : Chrl+01 Fi I e! N a,-v1 M _-Fi I e -
para abrir editor de M-file

o o

MHew M-file i i i
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. MATLAB Editor/Debugger - [matroul.m - C:A\MATLABR11vwork\matroul.m*]

@ File  Edit Miew Debug Toolr ‘wWindow Help _!E’Iﬂ
DEdE| 28 (8% & 88 B4 | stack| =

A=[1.1,2.2,3.5%; 4.4,5.5,6.6; 7.7,5.8,9.9]

det [4)

Janela do editor/debugger:
para editar e depurar comandos.

Conteldo é chamado M-file.

[4] Untilect [ matrout.m - .

Ready |Lire 3 l [2:27 PM

MatLab (Routo) 9



-} MATLAB Command Window

File Edit Wiew “Window Help

e BER <86 & 2
This version is for edu OEEIE R T I
To get started, type @ File Edit “iew Debug RN 'window Help =|8] x|
For product informati [ = [ | & ) i%|
LCustarize. .. =
|: = % r’@ u_il @ | gieh Optionz. .. —I
Font...
1.18088 2.2808
4. 4088 t_cpge lb=r1.1,2.2,3.3; 4.4,5.5,6.6; 7.7,5.8,9.9]
7.7088 8.8000 det (L]
ans =
-4 ._B301e-015
Tools,Run
para executar M-File
Resposta (salvar no sub-dir MATLAB\work)
aqui. —
[ untitlecd [ matroutm - ..
Fun uzer-defined taal 1 Line 2 | 1:37 PM 2
Kl LlJ
Ready |_|_|_
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O M -file chamado matroul.m estando gravado
no subdiretdrio \work, pode-se executa-lo
digitando o0 seu home.

"= MATLAB Editor/Debugger - [matroul.m - C:AMATLABR11\work\matroul.m]

@ File Edt “iew Debug Toolz Window Help
[]

ﬁnl ot B}Iﬁ|%@ |@%|Eﬁﬁjﬂjﬂf—_‘||5tackl

i=[1.1,2.2,3.3; 4.4,5.5,6.6; 7.7,58.58,9.9]
cdet (i)
» matroul
A =

1.1000 2.2000 3.3000
4.4000 5.5000 6.6000
/.7000 8.8000 9.9000

ans =
-4.0301e-015
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MATLAB Editor/Debugger - [matroul.m - C:AMATLABR11vwork\matroul_m]

@ File Editlyiew Debug Tools “Window Help

O=-H Evaluate Selection EH E | SLElEl D |5tai:k: l—

Auto Indent Selection Cril+

T oolBoxes

i=[1. ¢ Ioobar Fiy At el i e |
Het (4 v Status Bar

Editor/Debugger

“Wiorkzpace Browser |

FC Path Browser

File Edt “iew Path Toolz Help

7
Current Directorny Filez in general
IC:‘-,I-IP.TLABP\ll‘-,WDr]-: Browsze. .. I El-D [dchar
[~ r_-] priwvate
Fath 2-Eﬂ addpath.m

|2 binpatch.m

SWMATLARRIlZtoolboxmatlakhops
SWMATLAERRILZtoolboxhmatlab® lang
SZWMATLAERLINtoolboxwmatlabhelnat
SWMATLARR1lZtoolboxhmatlabhel fun
SWMATLARRIlZtoolboxhmatlabhspecfun
SWMATLAER1ILINtoolboxhmat labhmat fun
SZVMATLAERLLIAtoolboxwmatlabhdatafun
SWMATLABRILWtoolboxhmatlabhypoly fun
SWMATLAEBRILINtoolboxhmat laky franfun
SWMATLAERRI1Ztoolboxhmatlab spar fun
CWMATLAERRILZtoolboxhmatlabhgraphzd
SWMATLAEBRILWtoolboxhmatlabhygraphid
SWMATLARR1lZtoolboxhmatlabh specygraph
SWMATLAERRI1Ztoolboxhmatlabhgraphics
SZVMATLAERLLINtCoolboxwmatlabhyaitools
SWMATLARR1lZtoolboxhmatlabh sty fun

cd._m
clear_ m
COoOmputer. m
Contents._m
copyfile. m
dhclear.m
dbcont . m
dbdotn. m
dbmex _m
dbogquit.m
dhstack.m
dbhstatus. m
dbstep.m

8ottt

dh=stop.m
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# MATLAB Demo Window

'LAB Demos

Mizcelansous
To learn mare. ..

-Tonlboxes
Symbolic Math
W avelet
Statizticz
Image Proceszing
Signal Proceszing
Optimization
+5imulink,
+Blocksaets
+Stateflow

Cloze

MATLAR il Toolboxes are zpecialized collections of -
b atrices b -files (AT LAB language pragrams] builk T
MHumericz specifically for zolving particular claszes
WizLalization of problems.

Language/Graphics
Gallery Our Toolboxes represent the effarks of
Games of zome of the world's top researchers

in fieldz such as controlz, signal processing
gpztem identification, and athers.

Browse through the Toolbox screens to see
which toolboxes might be appropriate for the

wiarl e dAa

Chooze a sub-topic o gee a list of demos

ToolBoxes demo
no menu Help,Examples

MatLab (Routo)

13



M EES

Click and drag waveform to change

o]
fundarmental frequency and amplitude
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Numero p (pi), funcéo digits(), e funcao vpa()

» pi % numero pi e pré-definido
ans =
3.1416

» digits(32) % aumenta numero de digitos significativos
» x=vpa(pi) % funcao vpa() paraconsiderar 32 digitos
X =

3.1415926535897932384626433832795

» 2% X
ans =
6.2831853071795864 76925286 7665590

MatLab (Routo)
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comandos

format short e format long

apos comando format long:

numer o de digitos significativos
aumenta paracerca de 16
format short: restaura paracercadeb

» format long
» realmin

» I ealmax

» format short
»realmin

ans= 2.2251e-308
» realmax

ans= 1.7977e+308

ans= 2.225073858507201e-308

ans= 1.797693134862316e+308

» format long

» P

ans =3.14159265358979
» format short

» P

ans =3.1416

» format long

» 1/3

ans =0.33333333333333
» format short e, 1/3
ans =3.3333e-001

» format long e, 1/3
ans =3.333333333333333e-001

MatLab (Routo)
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O tipo basico do MatL ab € uma matriz de nimer os compl exos

Uma matriz real € umamatriz que possui a parteimaginaria

de todos os elementosiguaisa zero
Um vetor linha éumamatriz 1 por n
Um vetor coluna eumamatriz n por 1
Um escalar éumamatriz 1 por 1

O apostrofe’ transpde uma matriz

| OU | representaaraiz quadradade -1.

MatLab (Routo)

»

ans = 0 + 1.0000i

» J

ans = 0 + 1.0000i

» ¥

ans= -1

» (1.1-2.2))*(6.1+3))

ans= 13.3100 -10.1200i

» (1.1-2.2))*(6.1+3))/(2+4.1))
ans = -0.7147 - 3.5950i
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funcao

abs(z)

angle(z)
conj(z)

» z=2+1.4]

z= 2.0000 + 1.4000i
» abs(z), angle(2)
ans= 2.4413

ans= 0.6107

» C0S(2), Sin(2)

ans= -0.8951 - 1.7316i
ans= 1.9558 - 0.7925i

calcula

valor absoluto (modulo)
devalor complexo z
angulo do complexo z
conjugado de z

MatLab (Routo)

» 7z=2+1.4]

z= 2.0000 + 1.4000i

» modulo=abs(z), ang=angle(z)
modulo= 24413

ang = 0.6107

» modulo* cos(ang), modulo*sin(ang)
ans= 2 % partereal

ans= 14000 % parteimaginaria
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» B=[12: 34], C=[5: 6], D=[7; 8; 9], E=[B C: D']

o
1 2
3 4
=
5
o E possivel blocar matrizes
D= de dimensdes compativeis.
p
8
9
T
0 200
3 4 6
7 8 9

MatLab (Routo)
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Cuidado ao concatenar matrizes com 0s espacos em branco
POois estes sA0 equivalentes a virgulas separ ando elementos.

[1, 2+3]==[1 5] mas[12 +3]==[1 2 3]

Fungdes para gerar matrizes:

zer os(m,n) matriz m por n de zeros

ones(m,n) matriz m por n deuns

rand(m,n) matriz m por n dealeatorios em [0,1]
» rand(3,5)
ans =

0.9501 0.4860 0.4565 0.4447 0.9218
02311 0.8913 0.0185 0.6154 0.7382
0.6068 0.7621 0.8214 0.7919 0.1763

MatLab (Routo)
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A(i,j) éodementonalinhai ecolunaj damatriz A
1=1,2,...m ej=1,2,...n (ind. comeca com 1)

A(i,:) éai-ésmalinha

A(:,)) eéaj-ésima coluna

Vetor i:p:séovetor [i, i+p, i+2p, ... i+np] comi+np £s

2:2:14

ans= 2 4 6 8 10 12 14
» 2:2:15

ans= 2 4 6 8 10 12 14
» 2:2:16

ans= 2 4 6 8 10 12 14 16
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Matriz de 3 ou maisindices (sO depois da versao 5.0)

Funcéo cat(): concatena matrizes bi-dimensionais para formar tri-

»al=[11; 00] » A=cat(3,al,a2,a3)
al= A D=  —+matrizalc/ind. 1
1 S ¢ LA
O O O O
»a2=[00; 22] AC:2)=,_ | matriza2c/ind. 2
= O O
O O 22
2 2 A(.3) = - matriza3c/ ind. 3
»a3=[03: 30] S e R
as = SA »A(1,2,3)
0 3 ans= 3
3 0 »A(1,1,3)
ans= O
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diag(A) e o vetor diagonal
principal deA,
se A éuma matriz
guadrada

eye(n) eamatrizidentidaden por n

MatLab (Routo)

»A=[12; 34], diag(A)
§ &gy
1 2
3 4
ans =

1
4

» eye(4)

ans =

O O=F>0
(€l i O {3
= OO0

1
0
0
0




Se vetlin e vetcol sdo vetores de indices, A(vetlin,vetcol)
e asubmaitriz de A com indicesdelinha em vetlin e
indices de coluna em vetcol

A=
1.1000 2.2000 3.3000
44000 5.5000 6.6000
7.7000 8.8000 9.9000

» vetlin=[3 1],vetcol=[2 3], A(vetlin, vetcol)
vetlin =

3wl
vetcol =

2153

ans =
8.8000 9.9000
2.2000 3.3000

MatLab (Routo)



+-* | ™| <80 as operacBes de soma, subtracao, produto, divisio e
poténcia sobre matrizes
\  édivisao a esquerda; x=A\b for nece solucao de Ax=b

AN
9.1000 2.2000 3.3000
44000 9.5000 6.6000
7.7000 8.8000 9.9000
» b=[12 3], x=A\b', A*x
» d=2\8, c=8/2 b =
=i dht S e
c=4 A
0.0000
0.0000
0.3030
ans =
1.0000
2.0000
3.0000

MatLab (Routo)



inv(A)

RN A

MatLab (Routo)

inversa da matriz A

ver sao pontual das oper acies
prod, pot div adir, div a esq
1.e., Op executada e emento e elemento

»a=[33 3], b=[-10 1], c=a.*b
e

Brid =8

b =

-1 0 1

G

-3 0 3
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A=22 define A como matriz 1 por 1

A(2,3)=44 r edefine como
matriz 2 por 3

A(:,2)=[] elimina coluna 2
pois[] denota matriz vazia

MatLab (Routo)

» A=22

A
22

» A(2,3)=44

0O O
0O 0 44

27
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Para executar qualquer comando MAPLE

>> maple(' comando-maple; ')
> maple{'F:=x +2=t=xy -t -2x£73")
ans =
F 1= x+2xtxy-t-2=t73
> maplef 'g:=diff{f,t)")
ans =
g = 2xy-1-6*t72
> maple{'h:=solve{g,y)’)
ans =

h == 1/2+3=t72

28



For mato dos valores ssmbdlicos - funcéo sym()

Funcao sym per mite escolher um formato:
'r' deracional (default)
'f' deflutuante: produto de algarismos
hexadecimais com poténcia de 2
‘e deestimativadeerro
'd' dedecimal

» X=sym(1/3,'r")
X =1/3
» X=sym(1/3,'f")
x ='1.5555555555555'* 2/ (-2)

» X=sym(1/3,'€) variavel pré-definida
X =1/3-eps/12 eps=2.2204e-016

» Xx=sym(1/3,'d")
X =.33333333333333331482961625624739
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operadoresrelacionais sao
< RO M ISR D e T
gueretornam O (falso) ou 1 (verdadeiro)

operador es unarios » resp=22<=100
& é nao rep= 1
& ek
| e OuU » t=resp>4
t= O

» U= (t==0)& (resp ~= 0)
u= 1
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Funcbesde dataehora

datestr() resulta umastring

» t=Now;

» datestr (t,2) % mm/dd/aa
ans =10/14/00

» datestr (t,5) % mm
ans=10

» datestr (t,7) % dd
ans=14

» datestr(t,10) % aaaa
ans =2000

» datestr (t,15) Y%oHH. MM
ans=12:38

Ver: help datestr
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clock() resulta um vetor deinteros

» T=clock, ano=T (1),mes=T(2),dia=T (3),hora=T (4),min=T (5),seg=T(6)
T = 1.0et003 *
2.0000 0.0100 0.0140 0.0120 0.0590 0.0055

ano = 2000
mes= 10
dia= 14
hora= 12
min= 59

seg = 5.5400
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weekday() resulta dia da semana

» weekday(now)

ans= [

» weekday('21-Dec-1994")
ans= 4

» cal=calendar (1999,3)
eomday() = ultimo dia do més cal:= 50 A 2008 H 4 2 b
7 8 9 10 11 12 13
» eomday(1999,3) 14 15 16 17 18 19 20
ans= 31 21 22 23 24 25 26 27
28 29 30 31 0 O O
O 0 0O 0O OO O
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» calendar(1999,3)
Mar 1999

S M Tu W Th F S
0: Sdeag2inedl d )b e
ria80094 10133 125513
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31 0O O O
O 0 0 0O 0O 0 O
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