MATLAB BASICS

CS412 Spring 201 |
Instructor : Eftychios Sifakis




To launch MATLAB from an instructional lab machine:
Enter matlab at the shell prompt
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4 MATLAB 7.10.0 (R2010a) (=)E)(x)]
File Edit Debug Desktop Window Help
NE| & mE 9 o & 2| @ ||/afs/cs.wiscedu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr... w0 2 X  Command Window + [ a2 X| Workspace O & X
@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g Sel... v »
IName ‘L Name - Val
MATLAB desktop keyboard shortcuts, such as Ctr1+S, are now customizab’
In addition, many keyboard shortcuts have changed for improved consist
across the desktop.
To customize keyboard shortcuts, use Preferences. From there, you can
restore previous default settings by selecting "R2009a UNIX Default Se
from the active settings drop-down 1list. For more information, see He’
Click here if you do not want to see this message again.
f >>
< s >
Comman.. [ a X
~%-- 2/14/11 9:0
Details N
Select a file to view
1 4] g | ] < i | 4 s ] »
4 Start Ready
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File Edit Debug Desktop Window Help
NE| & mE 9 o & 2| @ ||/afs/cs.wiscedu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr.. +* O a2 x| Command Window [ a X, Workspace » [ a X
@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g Sel... v »
IName ‘L Name - Val
MATLAB desktop keyboard shortcuts, such as Ctr1+S, are now customizab’
In addition, many keyboard shortcuts have changed for improved consist
across the desktop.
To customize keyboard shortcuts, use Preferences. From there, you can
restore previous default settings by selecting "R2009a UNIX Default Se
from the active settings drop-down 1list. For more information, see He’
Click here if you do not want to see this message again.
x>
4| s | o
Comman.. [ a X
~%-- 2/14/11 9:0
Details N
Select a file to view
Links to introductory tutorials are offered when
Lol oz | || [4
4 stant Ready MATLAB first launches
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NE| B9 o & 2| @ ||/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr.. O a X  Command Window [ 2 X  Workspace » [0 2 X
® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g [ZQSQL__ v »
’Name ‘L >> help 2 |Name - Val
HELP topics:
matlab/general - General purpose commands.
matlab/ops - Operators and special characters.
matlab/lang - Programming language constructs. o
matlab/elmat - Elementary matrices and matrix manij ~
matlab/randfun - Random matrices and random streams.
matlab/elfun - Elementary math functions.
matlab/specfun - Specialized math functions.
matlab/matfun - Matrix functions - numerical Tlinear|
matlab/datafun - Data analysis and Fourier transforms
matlab/polyfun - Interpolation and polynomials.
matlab/funfun - Function functions and ODE solvers. JJzzzl >
matlab/sparfun - Sparse matrices. -
matlab/scribe - Annotation and Plot Editing. SN
matlab/qraph2d - Two dimensional graphs. E-%-—2/14/11 :9:0
matlab/qraph3d - Three dimensional graphs. “help
Details 2 matlab/specgraph - Specialized graphs.
matlab/graphics - Handle Graphics.
matlab/uitools - Graphical User Interface Tools.
matlab/strfun - Character strings.
matlab/imagesci - Image and scientific data input/out)
Select a file to view matlab/io0fun - File 1input and output.
matlab/audiovideo - Audio and Video support.
matlab/timefun - Time and dates.
matlab/datatypes - Data types and structures.
fx matlab/verctr] - Version control. -
Kl g 1 4] i l N 4| i ] I
4 Start
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’Name L

File Edit Debug Desktop Window Help
:6 | :3 ‘_f‘_} 1"‘_1

Shortcuts 2] How to Add 2] What's New

Command Window

MATLAB 7.10.0 (R2010a) (=)(=])[x]

a2 o]

jafs/cs.wisc.edu/u/s/i/sifakis/matlab _files v E =)

M a X Workspace [ a2 X

@ 5 «m. v o (i)NewtoMATLAB? Watch this Video, see Demos, or read Getting Started.

X T8 o Lsel.. v

[>> help

Details N

Select a file to view

HELF topics:

matlab/general
matlabh/ops
matlah/Tang
matlab/elmat
matlab/randfun
matlab/elfun
matlab/specfun
matlab/matfun
matlab/datafun
matlab/polyfun
matlab/funfun
matlab/sparfun
matlab/scribe
matlab/qraph2d
matlab/qraph3d
matlab/specqgraph
matlab/qgraphics
matlab/uitools
matlab/strfun
matlab/imagesci
matlab/1ofun
matlab/audiovideo

mat’
mat

= Val

MName -+

- General purpose commands.

- Operators and special characters.
- Programming language constructs. o
- Elementary matrices and matrix manij ~
- Random matrices and random streams.
- Elementary math functions.

- Specialized math functions.

- Matrix functions - numerical Tlinear|
- Data analysis and Fourier transforms
- Interpolation and polynomials.

- Function functions and 0ODE solvers. <]
- Sparse matrices.

- Annotation and Plot Editing.
- Two dimensional graphs. =
- Three dimensional graphs.

- Specialized graphs.

- Handle Graphics.

- Graphical User Interface Tools.

- Character strings.

- Image and scientific data input/out)
- File 1input and output.

- Audio and Video support.

2l D

1[0 a X

-%-- 2/14/11 9:0
~help

Comman...

he help command provides documentation for

practically all MATLAB features
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File Edit Debug Desktop Window Help
NE| B9 o & 2| @ ||/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr.. O a X  Command Window [ 2 X  Workspace » [0 2 X
® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g [ZQSQL__ v »
’Name ‘L >> help 2 |Name - Val
HELP topics:
matlab/general - General purpose commands.
matlab/ops - Operators and special characters.
matlab/lang - Programming language constructs. o
matlab/elmat - Elementary matrices and matrix manij ~
- Random matrices and random streams.
matlab/elfun - Elementary math functions.
matlab/spectun - Specialized math functions.
matlab/matfun - Matrix functions - numerical Tlinear|
matlab/datafun - Data analysis and Fourier transforms
matlab/polyfun - Interpolation and polynomials.
matlab/funfun - Function functions and ODE solvers. JJzzzl >
matlab/sparfun - Sparse matrices. -
matlab/scribe - Annotation and Plot Editing. SN
matlab/qraph2d - Two dimensional graphs. E-%-—2/14/11 :9:0
matlab/qraph3d - Three dimensional graphs. “help
Details 2 matlab/specgraph - Specialized graphs.
matlab/graphics - Handle Graphics.
matlab/uitools - Graphical User Interface Tools.
matlab/strfun - Character strings.
matlab/imagesci - Image and scientific data input/out)
Select a file to view matlab/io0fun - File 1input and output.
matlab/audiovideo - Audio and Video support.
matlab/timefun - Time and dates.

11 Addtional help Is available by clicking on the subtopics

e ———

Tuesday, February 15, 2011



7

4 MATLAB 7.10.0 (R2010a) BCIR)
File Edit Debug Desktop Window| Help
MNE| s @2 ¢ &g 2R ] @ || /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files -E ®)
Shortcuts 2] How to Add 2] What's New
Curr.. +* O a X Command Window [ 2 X  Workspace » [0 2 X
® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g Sel... v »
}Name ‘L >> help 2 |Name - Val
HELP topics:
matlab/general - General purpose commands.
matlab/ops - Operators and special characters.
matlab/lang - Programming language constructs. %
matlab/elmat - Elementary matrices and matrix manijp
matlab/randfun - Random matrices and random streams.
matlab/elfun - Elementary math functions.
matlab/specfun - Specialized math functions.
matlab/matfun - Matrix functions - numerical Tlinear|
matlab/datafun - Data analysis and Fourier transforms
matlab/polyfun - Interpolation and polynomials.
matlab/funfun - Function functions and ODE solvers. JJzzzl >
matlab/sparfun - Sparse matrices. —
matlab/scribe - Annotation and Plot Editing. Somman. *ftj S
matlab/qraph2d - Two dimensional graphs. E-%-- 2/14/11 9:0
matlab/qraph3d - Three dimensional graphs. ~help
Details 2 matlab/specgraph - Specialized graphs.
matlab/graphics - Handle Graphics.
matlab/uitools - Graphical User Interface Tools.
matlab/strfun - Character strings.
matlab/imagesci - Image and scientific data input/out)
Select a file to view matlab/iofun - File input and output.
matlab/audiovideo - Audio and Video support.
he help menu provides an additional,
4 i B
4 stan searchable reference

T
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File Edit Debug Desktop Window Help

o J‘ s R ™ ‘ &y 2 ’ (7) ‘ Jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

v[:]g@

- Shortcuts 2] How to Add 2] What's New
Curr... O a X Command Window

-1 [ 2 X

@ [ «m. v £ (i) NewtoMATLAB? Watch this Video, see Demos, or read Getting Started.

M =
3
fx >
Details N

Select a file to view

Workspace = [ 2 X

X @ @ LPsel. v

MName -~ Val

Bﬂx S

4| sz | »

Comman.. =[] a X

E}---F’aﬁ—— 2/14/11 9:0
ek X=3

| L | D
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MATLAB 7.10.0 (R2010a) BEB)

File Edit Debug Desktop Window Help

) L_}‘ ¥ R 9 Jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files v E] %)

* Shortcuts 2] How to Add 2] What's New

Curr... * O a X  Command Window + [ a2 X| Workspace O & X

@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g 59|___ v »

Name - >> x=3 Name « val
Bﬂx S
M =
3
fx >
< s >
Comman.. [ a X
B-%-- 2/14/11 9:0
e w=3
Details N
Select a file to view
New variables can be defined and initialized using the
|
Rz assignment operator =
4 Start

MATLAB responds by evaluating the variable just defined.
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=/Bix

File Edit Debug Desktop Window Help

S| % MR 9 o & 8| @ ||/afs/cs.wisc.edufu/s/i/sifakis/matlab_files

v[:]g@

- Shortcuts 2] How to Add 2] What's New
Curr... O a X Command Window

O 2 X, Workspace [0 a X

@ [ «m. v £ (i) NewtoMATLAB? Watch this Video, see Demos, or read Getting Started.

X T @iPse. v 2

Details N

Select a file to view

Name -~ val
HH x 4
o | D
Comman.. [ 2 X
B-%-- 2/14/11 9:0
..... x=3
"""" x=4;

Ending a statement with a semicolon (;) suppresses
« sun MATLAB's output -- this is useful in programes.

S —

e
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File Edit Debug Desktop Window Help
] _2‘ ¥R 9 ™ ‘ &y 2 ’ (7) ‘ jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files -] @
© Shortcuts 2] How to Add 2] What's New
Curr.. + O a X Command Window + [ a2 X| Workspace O & X
& 3«m. v P (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X T 59|__. -| *»
’Name L >> x=3 Name - Val
HH x 4
M =
3
>> x=4;
fx s>
4 | o
Comman.. » [ a X
E-%-- 2/14/11 9:0
..... X=3
Details D | [ x=4;
Select a file to view

Every variable in MATLAB Is treated as a matrix.
Even In this simple case,
x 1s treated as the | x| matrix [X]
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File Edit View Graphics Debug Desktop Window Help
NS B9 | & B | @ ||/afs/cs.wisc.edu/u/s/i/sifakis/matlab_files ~|[.] @
* Shortcuts (2] How to Add 2] What's New
Curr... * O a X  Command Window + [ a2 X| Workspace O & X
& B « - (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X a5 mld D — | iz
) « m... PS5 Sel...
Name - >> x=3 Name < |Value
v [2,4,7]
X = HH x -4
3
>> x=4,
>> v=[2 4 7]
V =
2 4 7
fx 5> s ] >
Comman.. = [0 a X
E-%-- 2/14/11 9:0
..... X=3
Details b ...... x=4:
ey=[2 4 7]
Select a file to view

Actual vectors and matrices can be entered using the
[z bracket notation. Here v defines a row vector
(or, equivalently a | x3 matrix).
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Shortcuts

Curr... w

¥ [ «n

File Edit Debug Desktop Window Help

> B0

MATLAB 7.10.0 (R2010a)

B EE)

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vgjg

Flements of row vectors can also be entered with

_Chem commas (,) between them. A matrix I1s entered by using

commas between elements of the same row, and

separates each row from the next using semicolons (;)

V =
2 4 7
>> u=[3,5,8] JJzzl o
i Comman.. 1 [] a X
= F’a:_-— - 2/14/11 9:0
3 5 3 ex=3
Details > wx=4
>> A=[1,2,3:4,5,6:7,8,9] v=[2 4 7
A u=[3,5,8]
- A=[1,2,3;4,5,6
Select a file to view 1 2 3
4 5 &)
7 3 9
fx >>
Kl g | ] “ i ] I
4 Start
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Shortcuts 2] How to Add 2] What's New

MATLAB 7.10.0 (R2010a)

File Edit Debug Desktop Window Help

BEB)

™ | & Y 2| @ | |/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files

vEJQ

Column vectors can be entered either by separating

elements with semicolons, or by defining a row vector

and using the apostrophe (') to denote Its transpose.

R —
1 2 3
4 5 5
7 3 9

Details

Select a file to view

>> v=[2;4;7]

2
4
7

>> u=[3,5,8]"

U=
3
=
3
>>

Comman.. [ & X

'u=[3,5,8]
A=[1,2,3:;4,5,€
~v=[2;4;7]

i"--u=[3,5,8]’

4
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curr...

€ 5« m..

IName L

File Edit Debug Desktop Window Help
al=IR L =l

Shortcuts 2] How to Add 2] What's New
1+ D A X

B 0|

Command Window

MATLAB 7.10.0 (R2010a)

=6

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vEJQ

i

i 2
4 5
7 3

O O w

>> v=[2;4;7]

Details

Select a file to view I

Note the command history
window, which lists the last
executed commands

‘

= m 2
v O (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X
u = =
3 5 3
> A=[1:2.3:;4,5,657,8,9]

Workspace = [ 2 X
B g Psel.. v 2
MName -~ Value

EH A [1,2,3;4,5,6;
HH u [3;5;8]

v [2;4;7]

Eﬂx 4

I
Comman... » [0 a X
F-%-- 2/14/11 9:0
X=3
x4
~v=[2 4 7]
...... u=[3,5,8]

~A=[1,2,3;4,5,
V=[2;4;7]
5-“--u=[3,5,8]'

4

Tuesday, February 15, 2011




7

4
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al=IR L =l

Shortcuts 2] How to Add 2] What's New

MATLAB 7.10.0 (R2010a)

=6

B 0|

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

v[:]J33

Curr... +* O a X, Command Window 02 X Workspace [ a X
@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. x| =@ pd Sel... v »
IName L u = = [name £ |value

H A [1,2,3;4,5,6;
3 5 8 Hu [3;5;8]
v [2;4;7]
: . ' . . HH x -
The variable display window lists
i
the defined variables and its
contents
S — T —
4 Emm | I
hoi Comman.. 1 [ & X
> - %—— :fl4f11 10
Details > 7 é..,.,x=4;
v=[2 4 7]
>> u=[3,5,8]" ~u=[3,5,8]
~A=[1,2,3;4,5,€
u = s Py hn
Select a file to view na [2’4’7],
3 "mu=[3!598]
S
8
I S vl [«] ] >
4 Start
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N E B9 o & E) | @ ||/afs/cs.wisc.edu/u/s/i/sifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr... w0 2 x  Command Window + [ & X | Workspace * 0O
@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X T g [;QSQL_. v
Name < >> v=[2;4;7]
- VWe can access components of
: matrices and vectors using the
4
7

parenthesis operator ().
In the case of a column vector,

>> u=[3,5,8]"

4\ MATLAB 7.10.0 (R2010a) (=)(2)(x]

a X

>»

) : an element can be accessed
= either with a single index, or in
> v matrix notation (with a column
e - index of |)
{ R — ? L]
=X Gl i)
nR— LD ~A=[1,2,3;4,5,
s v=[2;4;7]  |E
u=[3,5,8]
8 v(3)
[ u3;:l) v
[1[ i I I f-‘; > b ‘[ i [ l’]

4 Start
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@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started.

X T @ LPsel. v

(4 MATLAB 7.10.0 (R2010a) [S)E)(x]]
File Edit Debug Desktop Window Help
S R 9 o B 8| @ | /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files -] @
Shortcuts 2 How to Add 2] What's New
Curr.. +* O a X Command Window [ 2 X  Workspace » [0 2 X

>»

}Name L >> A=[1,2,3;4,5,6;7,8,9] Name - |Value
A <3x4 double
A ans 6
u [3;5;8]
1 2 3 r~.4.71
4 5 6
’ 8 VWe can use the same
>> A(2,3) '
notation to access
ans =
i the element of a
>> A(3,4) Mmatrix
777 Index exceeds matrix dimensions.
>> A(3,4)=10 ~v(1,2)
Details > A=[1,2,3;4,5
e v=[2;4;7]
;'"U=[3,5,8]'
1 2 3 0 ;
4 5 6 0 ~v(3)
Selactafletavien 7 8 9 10 ~u3,1)
—A=[1,2,3;4,5%
--A(3,4)=10

T,
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File Edit Debug Desktop Window Help
NE| B9 o & 2| @ ||/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2 How to Add 2] What's New
Curr.. +* O a X Command Window [ 2 X  Workspace » [0 2 X
® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g Sel... v »
}Name i >> A=[1,2,3;4,5,6;7,8,9] Name - Value
A <3x4 double
A = ans 6
u [3;5;8]
1 2 3 . 4.7
- 5 )
i 3 9
' T we try to read a
>> A(2,3) '
element that I1s out of
ans =
i bounds, MATLAB
> AGL4) reports an error !
777 Index exceeds matrix dimensions. I
I — : =
: ’ =
>> A(3,4)=10 -v(1,2)
Details b A=[1,2,3:4,5
A = ~v=[2;4;7]
- rese
4 5 6 0 Y
Select a file to view 7 8 9 10 ~u3,1)
—A=[1,2,3;4,5%
-A(3,4)=10 [+
4 gan | ] T D
4 Start
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File Edit Debug Desktop Window Help
) &S 29 ¢ | & rd 3 ’ (7) | jafs/cs.wisc.eduju/s/i/sifakis/matlab_files -] @
Shortcuts 2 How to Add 2] What's New
Curr.. O a X  Command Window [ 2 X  Workspace » [0 2 X
® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X 7o g [ZQSQL__ v *»
’Name i >> A=[1,2,3;4,5,6;7,8,9] Name - Value
A <3x4 double
A =
AR However; If we try to
= 2 3 :
' write to an element
>> A(2,3)
out of bounds,
ans =
i MATLAB resizes the
> AGLH) matrix to fit the new
777 Index exceeds matrix dimensions. ‘t L
cNLry.
>> A(3,4)=10 >/
Details N . ¥
A = ~vm[2;4;7]
= 2 85 @ é---uzg,s,s] o
4 5 6 0 B
Select a file to view 7 8 9 10 ~u3, 1)
—A=[1,2,3;4,5%
—AC3,4)
-A(3,4)=10 [+
|zl | oz | )
4 Start
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-1 [ 2 X

® B«m. v L (i) New to MATLAB? Watch this Video, see Demos, or read Getting St

O O w

O o w

r‘\
File Edit Debug Desktop Window Help
=R R LRI E )
Shortcuts 2] How to Add 2] What's New
Curr.. '+ O a X Command Window
Name - A=
1 2
4 S
7 8
SaACE 29
ans =
2
5
8
SsTAC3 )
ans =
Details N l— 8
sn il G
ans =
Select a file to view
1 2
4 5
7 8
4 g | s
4 Start

The colon (?) I1s a
special index,

denoting all possible
rows and/or columns.

For example A(;,2)
means elements on |
the second column for |
all rows (ie.the |
second row of A)

(=)(3)(x]]

L] @

Workspace = [0 a X

T —

4

A=[1,2,3;4,5..;
=A(2:2)
~A(3,:)
AGsze) R
T D
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Shortcuts 2] How to Add 2] What's New

Curr.. *+ 0O a2 x Command Window

MATLAB 7.10.0 (R2010a)

jafs/cs.wisc.edu/u/s/i/sifakis/matlab _files

-1 [ 2 X

@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started.

Name ~ A=
1 2 3
4 ) S
7 8 9
>> A(:,2)
ans =
2
)
8
SsTAC3 )
ans =
Details N 7 8 9

sac il e

ans =
Select a file to view
1 2 3
4 5 B
7 3 9
4 g | s
4 Start

-

BEB)

L] @

Workspace = [0 a X

X & @ LPsel. v

>»

MName -+

Value

A
ans

U

[1,2,3;4,5,6;
[1,2,3;4,5,6;

[3:5;8]

r~.A.71

A(3,) are the
elements on the 3rd

row, for all columns
(l.e. the 3rd row of A)

T —

TS
v (3)
~u(3,1)
-A=[1,2,3:4,5
A(3,4)=10
-A=[1,2,3;4,5..

T,

4

]
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File Edit Debug Desktop Window Help
N s RR20C | TR O

© Shortcuts 2] How to Add 2] What's New
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Curr... w0 2 X  Command Window + [ a2 X| Workspace O & X
@ B«m. v p (i) New to MATLAB? Watch this Video, see Demos, or read Getting Started. X T g SQL__ v »
|Name L A = = |Name £ |Value

A [1,2,3;4,5,6;
1 2 3 | EHans  [1,2,3;4,5,6
4 5 6 HH u [3;5;8]
7 8 9 %v [2;4;7]
X 4
>> A(:,2)
ans =
2
5
3
A= >
s> A3 ) i
A(:;) means all rows =
Details N
7B o and columns of A _
sac il e ' ' '
(l.e. the entire matrix)
ans = =
Select a file to view — - s E
1 2 3 i L
4 5 6 AG,2)
7 8 9 ~A(3,:)
P A(,) Z
« g | e s v (4]  @Em | o
4 Start
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(4 MATLAB 7.10.0 (R2010a) B EE)
File Edit Debug Desktop Window Help
S| &R 9 ¢ & B | @ ||/afs/cs.wisc.edu/u/s/ifsifakis/matlab_f
T The colon operator
Curr... O a X Command Window
e s can also definea |
Name v - range, I.e. a vector
, @ 8 A B whose elements
7 iz form an arithmetic
U = '
o progression
f I — ——
4 [zl >
Comman.. [ a X
B-%-- 2/14/11
v=1:5
Details N ~u=1:2:11
Select a file to view
izl | < izl I
4 Start
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4

File Edit Debug Desktop Window Help

MATLAB 7.10.0 (R2010a)

HE)x)

vEJQ

)3 B9 o & B | @ | |/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files
Shortcuts 2] How to Add 2] What's New
Curr.. *+ 0O a x Command Window
€ S ««m. v L >yiym] b
’Name L PR
1 2 4 5
>> u=1:2:11
u=
1 3 7 9 11
x>
Details N\

Select a file to view

step; In this
use a ste

Using two colons we |
can define a custom

T —

case We

D of 2
e

Jzz o

Comman.. » [ a X

B-%-—2/14/11 '9:0
y=1:5
~u=1:2:11

" ZZz D

Tuesday, February 15, 2011




r‘\
File Edit Debug Desktop Window Help
al= B2 ¢RI B| 0|

Shortcuts 2] How to Add 2] What's New

Curr.. * [ a X Command Window

« BR«m. v L >> v=1:5

MName -+

MATLAB 7.10.0 (R2010a)

(=)[=2](]

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files v E N

=l

>> 1f(u(2)==3)
u(2)A2
end

ans =

9

Details N .
>> 1f(u(2)==4)
u(2)A2

end

LSS

Select a file to view

4 Start

11

a2 X, Workspace [ a2 X

B g Psel.. v 2

MName -+ Value

ans 9
u [1,3:5:7.9:1]
v [1,2,3,4,5]

if statements evaluate
an expression (or
execute a command)
conditionally, based ™
on the truth value of
the expression In the
parenthess.

-i O _ RS
u(2)A2
end
< g | >
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4 MATLAB 7.10.0 (R2010a) El@@
File Edit Debug Desktop Window Help
) & B9 o & B | @ | |/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files -] @
Shortcuts 2] How to Add 2] What's New
Curr.. O a X Command Window [ 2 X Workspace [0 2 X
€« B«m. v 0 >'>_for 1=1:5 B g Psel.. v >
’Name L Mj Name - |Value
= ans 25
| S
ans =
1
ans = for statements
4 evaluate an
s expression (or n
2 execute a command) =
[ for all values of a
16 given range
| — ———
Select a file to view =~ 2"° <
25
x>
Kl g | ] < i ] >
4 Start

Tuesday, February 15, 2011
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4

File Edit Debug Desktop Window Help

"»:]L_"jl;j - Rel, PJ\&Efﬂ’@l

© Shortcuts 2] How to Add 2] What's New

Curr... O a X
®« BD«m. P

|Name L

Details N

Select a file to view

Command Window

>> for 1=1:3:20
AR 01>10)

%2

end

end

ans =

ans =

ans =

K >>

MATLAB 7.10.0 (R2010a)

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vgugj

-1 [ 2 X

if/for statements can
be combined and

nestec

Workspace [0 2 X

B g Psel.. v 2

MName -~ Value
ans 38
I 19

SRE

T —

i 10
0
2
...... end
end
< g | I

Tuesday, February 15, 2011



r‘\

File Edit Debug Desktop Window Help
d = B2 o Ry B
Shortcuts 2 How to Add 2] What's New
Curr.. *+ O a X Command Window
¥  S«m. v L 26
Name -~
ans =
32
ans =
38
>> sqrt(2)
ans =
1.4142
>> cos(pi/4)
Details N ans =
0.7071
>> exp(l)
Select a file to view
ans =
2.7183
[1[ R l I x s>
4 Start

MATLAB 7.10.0 (R2010a)

0|

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vmg

]2

MATLAB Inc

X | Workspace [ a X

>»

= B g Psel.. ~
h\l'_e‘lme ‘A Value

- 83

udes a

number of bullt-in
functions, such as
square roof,

trigonometric -0
functions, and e
exponentials/ -
logarithms

5 (2)

~cos(pi/4)

exp(l)

v [z ] |»
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MATLAB 7.10.0 (R2010a)

28 Edit Debug Desktop Window Help

Script u/s/i/sifakis/matlab_files v E &)
Open... Ctri+X, Ctri+F
Close Command Window  Ctri+X, K Class s dl Workspace [0 2 X
Import Data... Eigu.re | Sel... =
Save Workspace As... Ctri+X, Ctri+S ¥arablg Name 2 Value
Set Path. .. Ul EE.a"S ig
= |
Preferences... Deployment Project
Fage Setup...
Frint...
VWe can also define
1 safs/... _test/polysolve.m
our own, custom
Exit MATLAB Ctri4+Q .
32 functions. To do that,
select —_—
ans = J12 X
' ' 1 9:0
5 Fille>New>Function ..,
Details b 0
fg >> I — T
o
e end
~~~~~~ end
Select a file to view
4] i [T 4| i | >
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( Editor - untitled* B EE)
File Edit Text Go Cell Tools Debug Desktop Window Help ¥ax )x
N $R90| 2D - Aaes | B-8080E BB sk & BODBES®O
CBeB| -0 |+ | £(11 | x|o% |0
1 function [ output_args ] = untitled( input_args ) u
2 %UNTITLED Summary of this function goes here e
3 % Detailed explanation goes here =
4
5
6 end
7
8

This spawns an
editor, which starts
with an empty ;
' X
function template
r *
untitled Ln 1 Col 1 »
4 Start

Tuesday, February 15, 2011



Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matiab_files/myfunc.m

File Edit Text Go Cell Tools Debug Desktop Window Help ¥ ax x|
- NEH|sRRo0 |2 - Aar| B -80RBE BB sak Sy BEODBH®O0
BB - (Lo |+ | 211 | x |o% | @
1 function [y ] = myfunc( x ) [
2 % returns y=xA2+sqrt(x) %
3
4 - X_squareds=xA2Z; ”?
Si|= x_root=sqrt(x);
S
7 = y=x_squared+x_root;
8
2= Iend
10
11 S
This is an example of
a function,
corresponding to the
. »
EXPression -
_— \ 1:0)
f(x)=x"2+sart(x)
r *
myfunc Lh 9 Col 1 »
4 Start
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Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matiab_files/myfunc.m

File Edit Text Go Cell Tools Debug Desktop Window Help ¥ ax x|
NEH| R0 2D - e i B -2088E BB | sk & BODB=E0O
*BeB| -[10 |+ | +]11 ]%%%%\0
1 function|[ v ]|= myfunc( i) »
2 % returnsy=xrz+sqrt(x =
3 >»
4 - X_squareds=xA2Z;
Zi|= x_root=sqrt(x);
= . .
7 |[yfsauaredec_root; The value(s) Inside
2 the bracket after the
11 , .
function keyword Is
the return variable of
the function. VWhen
]
the return value has | |,
been computed,
simply assign It to the
respective variable.
[ — —
myfunc Lh 9 Col 1 »
4 Start

Tuesday, February 15, 2011




Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matiab_files/myfunc.m

¥ xpx

File Edit Text Go Cell Tools Debug Desktop Window Help
NSRS - Aeanf| k- -8080E B A sk & BODBE0O
BB - Lo |+ 211 | x |o% |0
1 function|[ v ]|= myfunc( x ) [
2 % returnsy=xrz+sqrt(x)
3
4 - x_squared=xAZ;
Si|= x_root=sqrt(x);
S
7 = yax_squared+x_root;
8
2= Iend
10
11
Note that a function
can return a vector
or a matrix, too (we
will see this later). -
r *
myfunc Lh 9 Col 1
4 Start

Tuesday, February 15, 2011



Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matiab_files/myfunc.m

File Edit Text Go Cell Tools Debug Desktop Window Help ¥ ax x|
- NEH| R0 | oD - Aani| bl -8080E BB sax s BODB&0
BB -0 |+ | +F x | o o5 | @,
1 function [y ] =|mnyfunc( x ) [
2 % returns y=xA2+derete X
3 »
4 - x_squared=xAZ;
Zi|= x_root=sqrt(x);
6
= y=x_squared+x_root;
8
2= Iend
0 b1y v
1 After the “=""sign we
st the function name
and the argument list
(which can again be ;
erther numbers or "
matrices).
B — B
myfunc Lh 9 Col 1 »
4 Start

Tuesday, February 15, 2011




Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matiab_files/myfunc.m

File Edit Text Go Cell Tools Debug Desktop Window Help ¥ ax x|
- NEHl| R0 |- AMAaf|B-80888E BB sax fx BEODBH®O0
BB - (Lo |+ | 211 | x |o% | @
1 | function [y 1 = myfunc( x ) [
2 % returns y=xA2+sqrt(x) X
3 »
4 - x_squared=xAZ;
== x_root=sqrt(x);
(S
7 = y=x_squared+x_root;
8
2= Iend
10
11
Additional local
variables can be
v
defined as needed =
1:0
r ﬁ
myfunc Lh 9 Col 1 »
4 Start
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Editor - /arfs/cs.wisc.edu/u/s/i/sifakis/matiab_file:/myfunc.m

File Edit Text Go Cell Tools Debug Desktop Window Help ¥ ax x|
- NEH| R0 | oD - Aani| bl -8080E BB sax s BODB&0
BB - (Lo |+ | 211 | x |o% | @
1 function [y ] = myfunc( x ) [
2 % returns y=xAZ+sqrt (x) X
3 »
4 - x_squared=xAZ;
Zi|= x_root=sqrt(x);
(S
= y=x_squared+x_root;
8
2= Iend
0 :
11 When finished, save
the function
definition file with
the same name as .
the new function,and | |*
the extension .m
B — e
myfunc Lh 9 Col 1 »
4 Start
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7~

4

MATLAB 7.10.0 (R2010a)

—— —

. -

File Edit Debuqg
s R AR 9
© Shortcuts 2] How to Add 2] What's New
A T o g [y P S
 D«m. v L

|Name L

) myfunc.m

Details

Select a file to view

Desktop Window Help

Command Window

>> myfunc(4)
ans =
18

fx >

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

'[:]if_tj

-1 [ 2 X

Workspace [0 2 X

B g [Psel.. v >

MName -+ Value

Bﬂans 18

ezl >

Comman.. [ a X

B-%-- 2/14/11 9:0
o myfunc(4)

| wmm ] >
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Editor - /afs/cs.wisc.edu/u/s/Vsifakis/matiab_files/myfunc.m BICIE)
File Edit Text Go Cell Tools Debug Desktop Window Help | V N2 x x|
NG H| $RRY 0|2 | Aanfi| b -228%0E BB sax £ @BOBSO0
BeB| -0 |+ | +[11 | x [«% %0
1 function [y ] = myfunc( x ) ‘D
2 % returns y=xA2-5
3
51 | yox Squareds: Here, we will describe 2 new
6 .
7o Lo user-defined functions, one of
: which depends on the other.
myfunc (x) returns x” 2-5.
S — ‘ﬁ
»
myfunc.m x| bisection.m x
myfunc Ln 4 Col 15 »
4 Start
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( 7 Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files/bisection.m (=)(a][x]
File Edit Text Go Cell Tools Debug Desktop Window Help N [ 2 X Hil
"_‘JJ,.:]];; B9 ™ .‘.;,"‘vM@@ﬁﬂ,\b-a@w{j'@mmﬁhmk-  fx mmA A
BB | -0 |+ | + (11 | x [«% %O : , ,
. Function bisection takes 2
2 function [ yl y2 ] = bisection( x1 , x2 )
3 % Perform one step of HH-_hn nethod arguments <X| ’X2> and
4 % Assumption myfunc(x1l)*myfunc(xZ2)<0
2 % Returns a narrower interval containing the solution per‘fo rms one S—tep Of -th e
o= x_midpoint=(x1+x2)/2; ' '
5 bisection method on the
Zl|= 1'f(myfunc(>'<_m'ic.ipo1' nt)==0) .
T | yi-ceidpoint function myfunc. The new
y2=x_midpoint;
12 ' ' ' '
1LE1|= elseif(myfunc(x1)*myfunc(x_midpoint)<0) ShOI’“tel’“ Iﬂtel”va| |S glveﬂ 1N
b= y1=x1;
15 - y2=x_nidpoint; the 2 return values.
17 |= else C—
1izif= y1=x_midpoint; v
19 - y2=Xx2;
20 X
200 |= end -0
22
231 b= end
24
25
hisection Ln 1 Col 1 »
4 Start
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7

4

MATLAB 7.10.0 (R2010a)

R - = |
1 &S

Curr.. '+ O a X

®« BD«m. P

4 Start

File Edit Debug Desktop Window Help
R ¢ HB| O

© Shortcuts 2] How to Add 2] What's New

Command Window

jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vgugj

-1 [ 2 X

>> XMin=2;
>> XMmax=3;

|Name-L >> [xmin xmax] = bhisection(xmin,xmax)
1 bisection.m
_] bisection.m~ e
) myfunc.m
2
XMmax =
2.5000
>> [xmin xmax] = bisection(xmin,xmax)
Xmin =
2
bisection.m (MATLA ™
XMax =
Perform one step o
bisection method 2.2500
@) bisection(x], ... .

Workspace [0 2 X

B g Psel.. v 2

MName -+ Value

HHxmax  2.2500
HH xmin 2

o [xmin xmax] =

| sz | >

Comman.. » [ a X

=-%-- 2/14/11 9:0
xmin=2;
?~xmax=3;
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7

4 MATLAB 7.10.0 (R2010a)
File Edit Debug Desktop Window Help

=6

M s @2 ¢ &3 ] (7) | jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vEJQ

Shortcuts 2] How to Add 2] What's New

Curr.. * [0 a X Command Window

@ 3«m. v O > [xmin xmax] = bisection(xmin,xmax)
IName - ]
xmin =
] bisection.m
_] bisection.m~ 2.1875

) myfunc.m

XMmax =
2.2500

>> [xmin xmax] = bisection(xmin,xmax)

Xmin =

2.2188

Xmhax =

bisection.m (MATLA ™~

2.2500

Perform one step o
bisection method  fx >>

@) bisection(x], ...

4 Start

-1 [ 2 X

Workspace = [ 2 X

B g Psel.. v 2

MName -~ Value
HHxmax  2.2500
FHxmin  2.2188

| sz | >

Comman.. - [ a X

=-%-- 2/14/11 9:0
FeXmin=23;
f-~~><ma><=3;

é“[xmin xmax] =
o [xmin xmax] =
o [xmin xmax] =

Tuesday, February 15, 2011




7

4 MATLAB 7.10.0 (R2010a)
File Edit Debug Desktop Window Help

=6

M s @2 ¢ &3 ] (7) | jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files

vEJQ

Shortcuts 2] How to Add 2] What's New

Curr.. * [0 a X Command Window

@ B«m. v P >> [xmin xmax] = bisection(xmin,xmax)
IName L :
Xmin =
1 bisection.m
) bisection.m~ > 9344

) myfunc.m

XMmax =
2.2500

>> [xmin xmax] = bisection(xmin,xmax)

Xmin =

2.2344

Xmhax =

bisection.m (MATLA ™~

2.2422

Perform one step o
bisection method  fx >>

@) bisection(x], ...

4 Start

-1 [ 2 X

Workspace = [ 2 X

B g Psel.. v 2

MName -~ Value
HHxmax 2.2422
FHHxmin  2.2344

| sz | >

Comman.. - [ a X

=-%-- 2/14/11 9:0
FeXmin=23;
f-~~><ma><=3;

é“[xmin xmax] =
o [xmin xmax] =
o [xmin xmax] =

Tuesday, February 15, 2011




7 Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files/bisection_poly.m* - \E.Hir

File Edit Text Go Cell Tools Debug Desktop Window Help v a x

NEd «$@90¢ |2 - AMAaf| k-8B 0E BB sk & BODBE0O

BeB| - (10 |+ | + (11 | x |«% %O,

1 e

2 function [ y1l y2 ] = bisection_poly( P, x1 , x2 ) "3

3 % Perform one step of bisection method on the polynomial

4 % p(x) = a0 + al*x + a2*xA2 + ... + aN*xAN

= % P =[2a0 ; al ; ; aN] (column vector) contains the polynomial coefficients

6 % Returns a narrower interval containing the solution

7

o= x_midpoint={x1+x2)/2;

|- f1=0; :

o | ere we describe another

_midpoint=0;

12 ' '

13- Qifor i=1:size(P) function, which performs

14 - Fl=F14+P(i)*x1A(i-1); : :

15- | ReR2P()NAG-D); one step of bisection

16 - f_midpoint=f_nidpoint+P (i) *x_midpointA(i-1);

L7 = end

i search on a general

1h)f= if(f_midpoint==0) : :

20 - ylx_widpoint: polynomial function

200 = y2=x_midpoint;

P

e i|= elseif(fl*f_midpoint<0) p<X)

24 - y1l=x1; N

> I - I — T

25 y2=x_midpoint;

26

27 = else

28 - y1=x_midpoint;

LT y2=x2; =

30

il |= end ||

32 v
hisection_poly Lnh 30 Col 1
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[ Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files/bisection_poly.m* };'I l_EJ!Er
File Edit Text Go Cell Tools Debug Desktop Window Help N | 2 X
NEd| $RR9 0|12 - Aapi| k- -8080E BB sax fx HODB &0
BeB| - (10 |+ | + (11 | x |«% %O,
1 e
2 function [ yl y2 ] = bisection_poly( P, x1 , x2 ) =
3 % Perform one step of bisection method on the polynomial
4 % p(x) = a0 + al*x + az2*xA2 + ... + aN*xAN
S % P=[a0 ; al ; ... ; aN] (column vector) contains the polynomial coefficients
6 % Returns a narrower interval containing the solution
7
= x_midpoint={x1+x2)/2;
Zl|= f1=0;
10 - f2=0;
1L |= f_midpoint=0;
12 ' '
1L2i|= for i=1l:isize(P) NOte the fUﬂCtIOﬂ SlZG()
lh|= fl=fIFP 1) x1A(1-1); :
15- | Pef2rP()RRACi-L); which returns the length of
16 - f_midpoint=f_nidpoint+P (i) *x_midpointA(i-1);
L7 = end
i a column vector:. Also note
19 - if(f_midpoint==0) . .
0- | ylmowidpsint; the if/elseif/else structure.
200 = y2=x_midpoint;
o — —————
23 - elseif(fl*f_midpoint<0)
= y l=x1;
25|= y2=x_midpoint;
26
2 = else
28 - y1=x_midpoint;
2= y2=Xx2; —
30
2l |= end ||
32 v
hisection_poly Lnh 30 Col 1
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Editor - /afs/cs.wisc.edu/u/s/i/sifakis/matlab_files/bisection_poly.m*
File Edit Text Go Cell Tools Debug Desktop Window Help
NEd R0 |2 - Mdasio|B-8XB0E BB sak

BB| [0+ |10

S

D)

¥|a x

HODB &0

1

2 function [ yl y2 ] = bisection_poly( P, x1 , x2 )
3 % Perform one step of bisection method on the polynomial
4 % p(x) = a0 + al*x + az2*xA2 + ... + aN*xAN

S % P=[a0 ; al ; ... ; aN] (column vector) contains the polynomial coefficients
6 % Returns a narrower interval containing the solution
7

= x_midpoint={x1+x2)/2;

2= fl=0;
o) = f2=0;

1L |= f_midpoint=0;

12

1121 = for 1=1l:s1ze(P)

14 - Fl=F1+P (1) *x1A(7-1);

1= = F2=F2+P (1) *x2A(71-1);

16 - f_midpoint=f_nidpoint+P (i) *x_midpointA(i-1);
L7 = end

18

19 - if(f_midpoint==0)

20 - y1=x_midpoint;

200 = y2=x_midpoint;

22

23 - elseif(fl*f_midpoint<0)

24 - y1l=x1;

25|= y2=x_midpoint;

26

27 = else

28 - y1=x_midpoint;

2= y2=Xx2;

30

il |= end

32

|

-~

hisection_poly

Ln 30

Col

1
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4 MATLAB 7.10.0 (R2010a) BEIEY)
File Edit Debug Desktop Window Help
S| & B9 o & 8| @ ||/afs/cs.wiscedu/u/s/ifsifakis/matlab_files ~|[..| @
Shortcuts 2] How to Add 2] What's New
Curr.. w0 2 x  Command Window [ 2 X  Workspace [0 a2 X
@ B«em. v L >> Xmin=1; B g [Psel.. v >
}Name = Z ?Zﬁ:zimax] = bisection_poly ( [-1;-1:;1] , xmin , xmax ) DEMEC: Yalue
7 bisection.m ) i S ’ [ xmax  1.7500
) bisection.m~ s HHxmin  1.5000
1 bisection_pol.
] bisection_pol. 1.5000
) myfunc.m
Xmax =
2
>> [xmin xmax] = bisection_poly ( [-1;-1;1] , xmin , xmax )
xmin = 4| s | >
Comman.. - [ a X
1.5000 =-%-- 2/14/11 9:0
E’xmin=1;
bisection.m (MATLA el @X=2 °
Xmax = =25 i
Perform one step © [xmin >max] =
bisection method 1.7500
@ pisecti | . .
B bisectionGcL . S Here we use bisection_poly
to solve the equation
N\ S
X" 2-x-1=0
4 ~
Stan (near the root x~1.618.)

e — *
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4 MATLAB 7.10.0 (R2010a) BEIE)
File Edit Debug Desktop Window Help
S| & B9 o & 8| @ ||/afs/cs.wiscedu/u/s/ifsifakis/matlab_files ~|[..| @
Shortcuts 2 How to Add 2] What's New
Curr.. +* O a X, Command Window a2 X | Workspace + 02 X
 D«m. v L 15000 = B g Psel.. v 2
}Name A Name -  Value
1 bisection.m HH xmax  1.6250
] bisection.m~ Xmax = tHxmin 15625
1 bisection_pol.
] bisection_pol. 1.7500
) myfunc.m
>> [xmin xmax] = bisection_poly ( [-1:;-1;1] , xmin , xmax )
Xmin =
1.5000
XMax = | s | »
>> [xmin xmax] = bisection_poly ( [-1;-1;1] , xmin , xmax ) xmin=1;
bisection.m (MATLA exmax=2
Perform one stepo "1 T o [xmin xmax] =
bisection method 1 5635
@ pisecti | ' . .
it seclonG: Here we use bisection_poly
XMmax = '
to solve the equation
1.6250
/\ —_
X" 2-x-1=0
f s
4 ~
Stan (near the root x~1.618.)

e — *
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£ MATLAB 7.10.0 (R2010a) SEIER)
File Edit Debug Desktop Window Help
S| & B9 o & 8| @ ||/afs/cs.wiscedu/u/s/ifsifakis/matlab_files ~|[..| @
Shortcuts 2/ How to Add 2] What's New
Curr.. +* O a X, Command Window a2 X | Workspace + 02 X
 D«m. v L 1 5535 = B g Psel.. v 2
}Name A Name -  Value
1 bisection.m HH xmax  1.6250
] bisection.m~ Xmax = tHxmin  1.6094
1 bisection_pol.
] bisection_pol. 1.6250
) myfunc.m
>> [xmin xmax] = bisection_poly ( [-1:;-1;1] , xmin , xmax )
Xmin =
1.5938
XMax = | s | »
 plcmeee=0 e x
>> [xmin xmax] = bisection_poly ( [-1;-1;1] , xmin , xmax ) xmin=1;
bisection.m (MATLA N ?-"'><ma><=2;
Perform one stepo "1 T o [xmin xmax] =
bisection method 1 6094
@ pisecti | ' . .
it seclonG: Here we use bisection_poly
XMmax = '
to solve the equation
1.6250
/\ —_
X" 2-x-1=0
f s
4 ~
Stan (near the root x~1.618.)

e — *
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4 MATLAB 7.10.0 (R2010a) (=)(3)(x]
File Edit Debug Desktop Window Help

= B9 & & B | @ | |/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files ~|[..| @
Shortcuts 2] How to Add 2] What's New
Curr.. +* O a X, Command Window [0 2 X Workspace = [0 a2 X
@ | [3«m. v P >> X=-pi:.5:p1 B g Psel. v
‘Name L et Name - Value
) bisection.m H x <1x13 douk
_| bisection.m~ Columns 1 through 7 Hy sbcladouy
1 bisection_pol.
_| bisection_pol. -3.1416 -2.6416 -2.1416 -1.6416 -1.1416 -0.6416 -0.1416
) myfunc.m

Columns 8 through 13

0.3584 0.8584 1.3584 1.8584 2.3584 2.8584

>> y=s51n(x)

y = 4 I e I l »

Columns 1 through 7 Comman.. [ a X

El-%=—2/15/11: 8:0
-0.0000 -0.4794 -0.8415 -0.9975 -0.9093 -0.5985 -0.1411 ;_ ><=—‘p'i : 5:pi

Details N S Aa
Columns 8 through 13 ~y=sin(x)

p]Ot(X,y)
0.3508 0.7568 0.9775 0.9589 0.7055 0.2794
_ . >> plot(x,y)
sectafierovien o 2 PP To generate a plot, we define a vector (say, x)
of variable values, and another vector (say, y)
FIF7 . of function values. The command plot(x,y)

4 Start

connects them with a line
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File Edit View Insert Tools Desktop Window Help N (=)(2)(x]
DNESdS|BRARAODRL- |2 |0E| =D
files v [:] S
:
ol M a X Workspace [ a X
: B g LPsel.. v >
06} Name -  Value
HH x <1x13 douk
04 Fr H v <1x13 douk
0.2 416 -0.6416 -0.1416
0-
0.2} 584  2.8584
-04f
06}
izl i
-0.8 Comman.. [ a X
-1 B-%-- 2/15/11 8:0
5 093 -0.5985 -0.1411 x=pi:.5:p
-y=sin(x)
~plot(x,y)
0.3508  0.7568  0.9775  0.958%  0.7055  0.2794
. . >> plot(x,y)
secrafileroview 5 2P o generate a plot, we define a vector (say, x)
of variable values, and another vector (say, y)
o] s ] ] |
T of function values. The command plot(x,y)

connects them with a line
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4 MATLAB 7.10.0 (R2010a) (=)(2)(x]
File Edit Debug Desktop Window Help
S| % B9 o | & B | @ ||/afs/cs.wisc.edu/u/s/ifsifakis/matlab_files ~|[.] @
.~ Shortcuts 2] How to Add 2] What's New
Curr... * O a x| Command Window + [ a2 X| Workspace [0 & X
@ B«m. v P >> X==-pi:.01l:pi; B g Psel.. v 2
lName A : :;?il?ixis Name - Value
?‘ﬂ bisection.m f 5> ' ' EX <1x629 dou
) bisection.m~ Hy <1x629 dou
7 bisection_pol.
] bisection_pol.
) myfunc.m
JzZZza >
Comman.. »[J a X
=-%-- 2/15/11 8:0
~X==pi:.5:pi
Details \ ~y=s1n(x)
~plot(x,y)
~x==pi:0.01:p1
~x==pi:.01:pi;

Select a file to view

.‘.P

T we decrease the step size In defining x and
y, the resulting plot will be smoother; instead

of a Jagged curve of line segments
e ——————
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Select a file to view

el vz ] |

4 Start

T —

[2] Figure 1 BEE)
File Edit View Insert Tools Desktop Window Help ¥ !};'IIEI!EI
Files v|[..] @
1
M a X Workspace [ a2 X
0.6 . -
B g Psel.. v 2
06} A Name 4 Value
HH x <1x629 dou
04t g Hy <1x629 dou
02 N
0F g
-0.2F =
04+ .
-06F =
A >
-0.8 - .
Comman.. [ a X
1 ! ! =-%-- 2/15/11 8:0
] Z 3 4 X=—p'i:.5:p'i
y=sin(x)
—plot(x,y)
+-x=-p1:0.01:pi
~x==pi:.01:pi;

T we decrease the step size In defining x and
y, the resulting plot will be smoother; instead

of a Jagged curve of line segments

*
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4\7 MATLAB 7.10.0 (R2010a) =3 x]
File Edit Debug Desktop Window Help
NS $2B2 0 &R0 | jafs/cs.wisc.eduju/s/i/sifakis/matlab _files ~|[..| @
Shortcuts 2] How to Add 2] What's New
Curr... + O a X  Command Window + [ & X Workspace " O 2 X
@ H«em. v L >> x=—1:0.01:2; B g Psel.. v 2
>> y=X.A3+2%x-1;
}Name L 55 z=exp(x); Name - Value
fﬂ bisection.m B s Bﬂx <1x301 dou
; : >5:p10LEX, ¥ X:Z): ,
_] bisection.m~ >> x1abel1('This is the X-axis'); v <1x301 dou
) bisection_pol, 55 y1abe1('This is the Y-axis'); ask: <1x301 dou
fj bisection_pol, | 5 title('This is the plot title');
“) myfunc.m i -
4 [zl o
Comman.. - [ a X
é'“’p10t(><,y,><,7‘
- x1abel (' This
i ) ~ylabel('This
~title('This
ox==1:0.01:2;

e We can also draw several curves on the

same plot by calling plot(x |,y [,x2,y2 .. xN,yN).
[z ] Note the use of operator .” to denote raising to
a power on an element-by-element basis
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Figure 1 (=)(o)(x]

File Edit View Insert Tools Desktop Window Help ~ (=)(=][x]
NSHdS | M ARANDRL- 2| 0E|amd
This is the plot titie L= ol @
12
M a X Workspace [ a2 X
10F B g LPSel.. v »
Name - Value
5 HH x <1x301 dou
Hy <1x301 dou
£ B H z <1x301 dou
®
s 4
0_
ol A >
Comman.. =[] a X
B T R U R Bl
This is the X-axis ylabel (' This
~t1tle('This
; x=-1:0.01:2;
et Ll We can also draw several curves on the
same plot by calling plot(x |,y [,x2,y2 .. xN,yN).
O—— Note the use of operator .” to denote raising to
L Stant

a power on an element-by-element basis
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+ | N 0 R on -olx]
File Edit View Debug Desktop Window Help
2l q‘ &K 2R 9 ¢ ‘ a g B ’ (7} | jafs/cs.wisc.edu/u/s/i/sifakis/matlab_files -|[.] @
~ Shortcuts 2] How to Add 2] What's New
Curr... * O a x| Command Window + [ a2 X| Workspace [0 & X
@ B«m. v P >> x=-1:0.01:2; B g Psel.. v 2
>> y=X.A3+2%x-1;
lName L > z=exp(x); Name - Value
1 bisection.m s p'lot(x,y:x,z); HH x <1x301 dou
] bisection.m~ Tabel(*This 35 the Xegxis'): Hy <1x301 dou
= , >> x1abe1('This is the X-axis'); M 2 Hae
) b!sect!on_pol. >> ylabel('This 1is the Y-axis');
L bisection_pol. | 5 title('This is the plot title');
f!gure.pdf >> print -dps figure.ps
gflgift;re.ps >> print -dpdf figure.pdf
=1 myfunc.m fx 5>
JzZZza o
Comman.. [ a X
~ylabel(' Thig=]
~title(' This
figure.pdf (pdf File) N é‘“"X=-l:0.01:2;
...... y=><./\3+2*><—l
- z=exp(X) ;
;“p1ot(x{y,x,zL_

MNo details available

We can output the current plot to a Postscript
or PDF file, using the commands
4 sun print -dps <filename> or print -dpdf <filename>
B ———
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