ARRAYS

ARRAYS diziler
INTRODUCTION TO SCIENTIFIC & ENG. Matlab stores_z;ll t( Izls o)f variables as in the form of an arra
COMPUTING i typ S Y-
BIL 108E, CRN 44448 single e e.rmen array is calle a'sca ar.
* An array with one column or row is called a vector.
Week.3 e An array with m rows and n columns, where m, n # 1 is called a
matrix.
Dr. Feyzi HAZNEDAROGLU « 3 way to determine ARRAYS in MatLAB:
istanbul Teknik Universitesi - insaat Fakiiltesi X= St{art +increment : end.
Room : 250A, e-mail :haznedar@itu.edu.tr x = linspace (start, end, size of vector)
logspace
04-03-2011

X =[a11, @12, Q13 @1, Agp, Apg]
x =X (transpose of x)
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@ ARRAYS @ ARRAYS

“Hle Edt Detun Desitop MWindow Help

D Edt Defug Deskton MWindew belp

D& s @2 - |“ = 5 | ¥ Current Dirsctang | ‘home/sent -[@ | Fil b BREn = |¥b ol | | Currem Directory| fhome/sent - B
Shoncuts ] How 1o add (Al What's Hew ; Snoncuts Al How 1o A LF] WhEs Naw
4 Workspace =0 3 x| [IE fintiov A 94 Workspace = 0 v x| e TR SR |
o ] & @ i nNewlo MATLAR? Watch this Video, see Demos, or read Cetina Started. E3 el T e »i 0N2wlc- MATLAE? Watch this Video, see Demes, or read Gating Stared. b
ENEame- ‘v:“‘:-SBLO >» X =2:2: 12 g}me-’. [Value >> X =[1, 2, 3; 3, 5, 8]
o . X 1,2,33,5,
5 Leviieies | x = start : increment : end | B arie {1’; g
x = By 246e10(X =
2 4 6 8 10 12 1 2 3
& 5 8
>> X = linspace(2, 12, 6)
= = '
% x = linspace (start, end, size of vector) | >> X
7 —) I ———— )
wOnx 2 4 6 8 10 12 [ dHistery w0 onox
F4 I ~X = ITnspace(Z,~ 1 3
X = 'I'inspa:e(Z.! >> | X =11, 2, 3; 3 2 5
~ele ~cle | 3 8
maes @ 120 42 | X =1, 2, 3; 3
Lx = Tinspace(2,. X! il \
il T > o [o]
Click and drag to mave Command Window. _‘J L_.,._,_,‘ 9"[‘_' !
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@ VECTORS

ROW VECTOR

"Hle Ecit Depug Desktop  Window Help
SR ﬁl # Rl | B curent Directary | (name)seat =L@

© Shortcuts (7] How to add [F] What's Hew

a4 7 Workspace w B8 x| [[ETETETERIITE
ol = - > | (@ Wew to MATLAB? Watch ihis Yideo, see Dames, or read Getiing Started. »
dn ) ame & [value >> K_row = X =

a:(al a»

COLUMN VECTOR

%

Hans

EH

A _column

[1,2,3;3,5.8
[1,3;2,5;3,8
[2,4,6,8,10
[2;4;6;8;10

X_row =

FH «_row [2,4,6,8,10, 2 4 6 8 10 12
a1

ar

a = x_column =
: i B [ _] v

Commani History LA e
Tele o

9
cle
X_row = X

“x_column = x_ra- |
[ 77— L =l
[[# start g

>> X_column = X_row'

NooO AN

e
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)} TRANSPOSE OF A VECTOR () TRANSPOSE OF A VECTOR

MATIAH 700 (HeDDR )
"Hle Edit Debug Deskiop Mindow  Help
DI % W9 o | & B | @ | curen Directorg | fnome sent M@
TRANSPOSE OF A VECTOR T wankspace .2 x| ORI
o B i - .| @ Mew to MATLAB? Watch this Video, see Damos, or read Getting Startad. o
Name et s>y
a i [1,2,3;3,5,6
1 M alpha 3 -
Hans 15241 || <
=) FH » 13,5,8]
a— £« _calurnn [2;4;6:8,10 9 15 24
- - Hw_row [2,4,6,8,10
Hy [5,15,24]
iz [2,3,5]

T Luql.m;i;liﬁhmglei ;.!;- =l x 15
a=(a a ... a,) [ 2
’y = alpha .* x
ele

ny

- Eyd -
| # stan| Kl

E
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VECTOR ADDITION AND SUBTRACTION

@ VECTOR ADDITION AND SUBTRACTION

“Hle Edt Defuy Destop Window Help

TS| % W2 o | & 2| @ comen Directory [nome/sect vl
4 Workspace =0 = x | [ ET TS
Addition and subtraction are element-by element operations T ELLE 2| o 2 MATLSE? Wt i e, see Do, o e GatngSarted x
MName = W alue = =4
%v{ eassel " B2, 9
. ans [1,3;2,53,¢ -
mc=a+b c=a+b,i=12..n i (1,231 2
YT Ex_cmumn [2;4;6,8;10 i 5 4
= i3 [2,4,6,8,10
md=a—bd=a—-bj,i=12 ..n my sl
M 4711 |lss y = [3, 5, 8]
=5 bl a1 2k b1 |
y =
dn bg an %+ b2 ‘ -
_ _ i v
a o= ' :t = _ Lol!ml'.t listory L m 15 2 8 E 2
: : - ex_column = xFe™ |5, 7z = x + y
a b am=* b ele
" " m m xo= [1, 2, 3] z =
~y =13, 5, 8]
b = x #y = 4 7 1 |
I — [ Y |zl
| & srart| &
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Q VECTOR ADDITION AND SUBTRACTION @ MULTIPLICATION BY SCALAR
0
"Hle Edt Depup Desktop Window  Lelp
TS| 46 mia 2 o | 8o B @ | curen diredor | mome/sem =l
4 Workspace =0 s x | [IETTETEATEET e g 2 2 2 P . .
TEELE [ @ e AT wateh s vses, see Damos, orreaa Getin Sarea x Multiplication by a scalar involves multiplying each element in
Mame & [vatue s> x = 1, 2, 31 = .
i [1,0,3,3,5,¢ the vector by the scalar:
%ans [1,32,53.8] . .
W [1,2,31 =
Hu colurn  [2;4;6;8;L0 [ | b =i ¥ (9[) = (O£ X 3,‘)
Ex_row [2,4,6,8,10, 1 2 3
v [2,5,8] y
iz 2351 |,y =3, 5, 8] a1 a X d1
arn Gy X, a2
= |
£ b=oaox ] =
il i I [¥] ] 5 8 2
Command Histony w0 x
:1;): + > z=y-x dn & X ap
i--c‘lc % =
Fx =1, 2, 3] B
-y = [3, 5, 8] LI 2 3 5 [
Eouay L 5 7 4
| start [l
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MATIAR 700 [RZ00RH)

f] (ﬁ‘ E By “3 L} L] | ‘ Ef Iﬂ | @ Current Dlre(mryh’home}szm -v|: £5)
4 B

T Workspace o= 0 & x|

B s s M- s
ame - Jwtue
X [1,2,3;3,5,¢
Hazlpha 3 |
Hans [1,3;2,5;a,a
FH x [3,5,8]
H w _eolurnn [2;4,6;8;10
FH w_row [2,4,6,8,10
Hy [9,15,24]
2 [2,3,51
a | L]
Command History =0 n %
rE =y - X T
Lele
x = [3, 5, 8]
~alpha = 3;
~y = alpha * x |
“y = alpha .* x 5

0 Surt]

o ew to MATLAB? Watch 1his Video, see Demos, or read Getting Started.

>> x = [3, 5, 8]

>> alpha = 3;
»> y = alpha * x

A
y =
9 15 24
>> y = alpha .* x Means array mutpl.
" B
9 15 24 -

i
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OPERATIONS ON ARRAYS

(/) and (.*) called DOT PRODUCT

Multiplication and Division
DOT PRODUCT

C =A . B=(ag » biyas x By . .y 26 by)
C=A./ B=(a1/by, a2/bs....,an/by)
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OPERATIONS ON ARRAYS

B

Warkspare 0.0 x

E % - 5
MName & Value
H [1,2,3;3:4=
Ha [,2,31
i alpha 3
i ans [9;15,24]
Hb 2,461 |
e [2,8,18] |=
i = [3,5,8]
FH % _column [2;4:6;8; |
EH « _row [2,4,5,5,‘
Hy [9,15,24]
2 -
lI » ]
Sommand Histary wOon x
a.*b =
lc
=[1, 2, 3]
= [2, 4, 6]

MATIAR 70,0 [RZ00BH)

ile Edlt D:uun Deskmn _'ﬂ\ndmv jjaln
ﬁ ﬁ‘ W l‘-ﬁ P | .b lﬁ' = | ir Current Dumramlmnme}smt

Feyzi Haznedaroglu

o Mew to MATLAET Watch this Video, see Damos, or read Cemng Started. o
»>a=[1, 2, 3] E
1 2 3
> b = [2, 4, 6]
b= 4
2 4 6
»>c=a.*h
Cc =
2 8 18 [
1=
L&
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OPERATIONS ON ARRAYS

u MATIAH 7 b0 (H0Dae)
"Hle Edit Debug Desktop  Mindow ]jelp

DS Md9 | B uren D\re('um'fhﬂmefimt @

Workspace =0 n x [T

J s - o > orJewto MATLAR? Watch this Video, sae Dames, or read Getting Startad. b
Name = lVaIue >>a*h
E;{ Hgg]a? ??? Error using ==> mtimes
M aipha 3 Inner matrix dimensions must agree.
Hans [2;15;24]
Hu 12,461 > |
Hc [2,8,18] &
EH » [3,5.8]
HH % _colurmn [2,4,6,8;
£ x_row [2,4,6,8,
Hy [9,15,24]

2.3;5] =4

Command History ot = . 4

ca=11, 2, 3]

b =12, 4, 6]

~c=a."®h

cle

La%® b o
| # stare| 7
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MATRIX MULTIPLICATION

MATRIX MULTIPLICATION

MATRIX MULTIPLICATION

p
Gi =) auby
k=1
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MATLAE 7 b0 (RZ008a]
Ble Edn Denuu Deskmn ﬂlndow Help

ﬁ :‘il P [3:5 9 ™ | lb l';f L:J ‘ d' Current Directary | frome) sept =@
| Workspace = 0 = x| [
E - @ a . - "" o INew [o MATLAB? Watch 1his Yideo, see Dames, of read Gelling Staned. x
Hame & [value >» A =[1, 2; 2, -1]
H A [1,2;2, 15
e m22 -l
X [1,2,3;3; e
Ha [1,2,3]
fHzlpha 3 i 1 2
H ans [5;15;24] 2 T
b [2,4.6]
H«c [2,8,18] s :
H Goel > B =1[3, 2; 2, -3]
B % _colurnn [2;46,8] |
% > |B =
e D
f(ll!\!llvll"l History wpr x| 3 2
FA =1, 25 2, 2 -3
B=I3, 22, -
~ele
A= [1, 2; 2,
B [3 L
i o
0
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E wE - 7 o | Hew 1o MATLAE? Warch 1his ¥ideo, see Demos, of read Geting Staned. x
Mame & Value 1 2 :-‘j
HH A [1,2;2,-1= 2 -1
] [3,2;2,-3
HC [3,44,3] _ i
S n2z38>> B =13, 2; 2, -3] L
Ha [1,2,3]
Halpha 3 B =
Hans [9:15:24
Hh 2,461 | 3 2
Hc [2,8,18] 2 -3
Hx 358 ||
A% B
Command History won >_c.
= [8, 2; 2, € =
clc
A =11, 2; 2, - 3 4
LB I3, 25 2, 1/ 4 3
=R %8B = L
>s | )
14
19
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V \\muynu O x

| i e i
_i [ Rl - oo | @ Mew to MATLABR? Warch this Video, see Dames, or read Getting Started.

b3
Name & [vaiue : 3 2 =
A [1,2;2,-1~ 2 =3
i [3,2,2,-3
HC [7,-4;4,7 &
FHx [1,2,33,9817" Lok B
Ha [1,2,3] (4
fHalpha 3 C=
i ans [S;15;24
Hb 2,461 | i
Hc [2,3,18] i ;
£« [3,5,8]
2:4:6:8, 1=
Command Histery %0 p %
clc Hle = A
7 -4
4 7
20
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INPUT AND OUTPUT

Feyzi Haznedaroglu

The input statement

variable = input (’ prompt ’)

inch = input(’Enter length: ’);
inch *x 2.54;
disp([num2str(inch), ’ inches =
disp(centimeter);

centimeter =

11 )%

week #3
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INPUT AND OUTPUT

inch = input(’Enter length:

centimeter =

Lo un

ent Ditectony = 0O
|-

|l Files &

®ex_03_01.m

®lex_03_02.m

®1ex_03_03.m

®1ex_03_04.m

®1ex_03_05.m

ok _03_DB.m

8 e 03_07.m

ex_03_07
Lo
~cle
—~ex_03_07
.10

4 Star

Feyzi Haznedaroglu

Lty L

nox

|Twe

M-File
M-file
M-File
M-File
M-flle
M-file
M-file

AR T-R R T.05
}'.

|4l

inch * 2.54;
disp([num2str(inch), ’ inches =
disp(centimeter);

s

\ | Current Directory | fmecha/Transcend/source -‘u-m

J);

° IHaw 10 MATLAE? Watch this VIdeo, sae Damos, oF raad Geting stanad. x
»> ex_03_07

Enter length: 10

10 dinches =

25.4000

>>|
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INPUT AND OUTPUT

File

Edit Debug Desktap  Window Help

D& 6™@E 9 o | &do B | @ | curem Directon fheme/sent [ =
4 Workspae = 0O » x Gmmand oW _ . —
=] m | &= @ » ﬂHew 1@ MATLAE? Watch 1his Video, see Demes, or read Getting Started. x
Mame & [vaiue >> help input =
%;\ g’f*f'i;' INPUT Prompt for user +input.
He [7:i;‘;:1,?; R = INPUT('How many apples') gives the user the prompt in the
2ok [1,2.3.5.18 text string and then waits for input from the keyhoard.
MHa 1,231 [ The input can be any MATLAB expression, which is evaluated,
Halpha 3 using the variables in the current workspace, and the result |
Hans [915,241 returned in R. If the user presses the return key without :
H b 2,461 |4 < r . |
T 2.818] | entering anything, INPUT returns an empty matrix.
i « [3,5,8]
# _column 2468, R = INPUT('What is your name','s') gives the prompt in the text
! string and waits for character string input. The typed input
Lommand Watory 4 1] F’f is not evaluated; the characters are simply returned as a
SFprintf (X = %d™ MATLAB string. m
Cfprintf('X = %d
SFprintf('X = %d The text string for the prompt may contain ene or more '\n'.
cle |_ The "\n' means skip to the beginning of the next Tine. This
“-help inpu = allows the prompt string to span several Tines. To output
- e [ iust a '\’ use '\\', =
4
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Input

m The prompt message prompts for the value(s) to be entered. It
must be enclosed in apostrophes (single quotes).

m A semicolon at the end of the input statement will prevent the
value entered from being immediately echoed on the screen.

Yansitmak

m You normally do not use input from the command line, since
you shouldn't need to prompt yourself in command — line mode.

m Vectors and matrices may also be entered with input, as long as
you remember to enclose the elements in square brackets.

m You can enter an expression in response to the prompt — for
example, a+ b (as long as a and b have been defined) or
rand(5). When entering an expression in this way, don't include
a semicolon (it is not part of the expression).

Feyzi Haznedaroglu
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o USING SYSTEM COMMANDS

. USING SYSTEM COMMANDS

Executing operating system commands
Example;

ltime

Changing computer time

Feyzi Haznedaroglu week #3 25

+ file listing

(UNIX).

11 ) == 1 ]

Eile Edit Debug Desktop MWindow Help

O&lsm@aa &

B | ¥ | Current Directong | /media/Transcend)/source -iu =]

Cutrent Ditectory = 0 » x| [ nit Window H
el .i‘ & - @ 1ew to MATLAE? Watch this Video, see Damos, o read Getting Started. x
A1 Files L [Tvee > s -al
®ex_03_01l.m M-file
) ex_03.02.m M-flie rrwallas
® 6% 03.03.m M-File drwx--==-=- 2 sept root 4096 2010-02-22 09:37 .
) ex_03_04.m M-file ||drmx--—--- 11 sept root 4096 1970-01-01 02:00 ..
®ex_03_05.m M-flle || =rwx=-==-=-- 1 sept root 46 2010-02-21 17:58 ex 03 _01.m
:Jex_os_ug.m M-file || —rwx------ 1 sept root 18 2010-02-21 13:01 ex_03 _02.m
Fiex 03.07.m  M-flle || oo 1 sept root 16 2010-02-21 18:04 ex_03_03.m
1 sept root 109 2010-02-21 18:29 ex 03 04.m
1 sept root 49 2010-02-21 19:01 ex_03_05.m
1l sept root 135 2010-02-21 19:16 ex_03 _06.m
1 sept root 115 2010-02-22 09:41 ex_03_07.m
SOIPPANG, SO e R FLAT22 1
S cle 127
1s [T |ex_03_01.m ex_03_03.m ex_03_05.m ex_03_07.m
: ex_03_02.m ex_03_04.m ex_03_06.m
~1s -al
>> |
~cle
=11s =al L
Ldls L‘ N
4 start| Oy
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o fprintf

m fprintf
m fprintf (’formatstring’, listofvariables)
m fprintf (’filename’, ’formatstring’, listofvariables)

Example;

fprEinte( myfile®, 24, ¥ )

Feyzi Haznedaroglu week #3 27

Eile Edit Depug Desktop  Mindow Help
I —“| s e BB ‘ & | Current Directory | fmedia/Transcend)/source "El!h:

Culrent Direciony = 0 » x 3 T Wi . M
ESEE Y | 3 - @ Mew to MATLAE? Watch this Videg, see Damos, or raad Cotting Started. %
Al Files o [Tume > a=1:7;
:]::g;:g;m m:g:z >> fprintf('element value : [%6.3F]\n', a)
6% 03_03.m M_File element value : [ 1.000]
#lew 02 040 Morile | |element value : [ 2.000]
®iex_03_05.m M-file  |element value : [ 3.000]
Llex 03_08.0m  M-file |lelement value : [ 4.000]
flex 03.07.m  M-file | o] emant value : [ 5.000]
element value : [ 6.000]
element value : [ 7.000]
>>
1 I [¥]
i History “Mfp _X
a=1:7 =
a=1:7;
icle
~a = 1:7;
~Fprintf('elemer.
i [»] -
iEl
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GENERAL FILE I/O

fopen
fclose
fread
furite
fseek

Feyzi Haznedaroglu week #3 29

GOOD PROGRAMMING STYLE

Here are some hints on how to improve your programming
style:

B You should make liberal use of comments, both at the
beginning of a script to describe briefly what it does and any
special methods that may have been used, and throughout the
coding to introduce different logical sections.

m The meaning of each variable should be described briefly in a
comment when it is initialized. You should describe variables
systematically, for example, in alphabetical order.

m Blank lines should be freely used to separate sections of coding
(e.g., before and after loop structures).

Feyzi Haznedaroglu week #3 30

GOOD PROGRAMMING STYLE

cont'd,

m Coding (i.e., statements) inside structures (fors, ifs, whiles)
should be indented (tabulated) a few columns to make them
stand out.

m Blank spaces should be used in expressions to make them more
readable — for example, on either side of operators and equal
signs. However, blanks may be omitted in places in complicated
expressions where this may make the logic clearer.
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INTRODUCTION TO GRAPHICS

PRESENTING AND VISUALIZING GRAPHICAL DATA

A picture is worth a thousand words.

m 2D plotting
m 3D plotting
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SIMPLE 2D GRAPHICS SIMPLE 2D GRAPHICS

Eile Edit Debwp Desktop Mindow Help

| 4 W9 o & | @ | curem Direcrory| fmedia/Transcend)source [=|[ ] i

Current Biectory =0 2 x| W

[Ea N \ & - @ 1w 1o MATLAE? Wach 1his Vidao, see Damos, or read Geting Staned. x
AlFiles - hee |ss plot(rand(l, 20))
plot statement Bex 03 0Lm  M-fle ||, ¥

#ew 03_02m  M-file

= 7 . ®lex_03_03. Pl =Fil

In its sipmplest form plot takes a single vector argument. Sex 03.04m  Mofie
®ex_03_05.m M-File

®lex_03_DE.m M=File

Example; Flex 03_07.m  M-file

plot(rand(1, 20))

Plots 20 random numbers against the integers 1-20. TEER)
’a =1:7;
- fFprintf('elene
~cle Ll
_-plot(rand(1, 20
Lastn ' f
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SIMPLE 2D GRAPHICS SIMPLE 2D GRAPHICS

Eile Edit View [Inseri Tools Debug Deskiop Mindow Help

Deds [ HWse9L+<- |2 08| an

il T T T T T
8-
oy m If the argument is a matrix , its columns are plotted
i against element indexes.
L
- m Axes are automatically scaled and drawn to include the
w minimum and maximum data points.
03
-
ot

i | L 1 1 L L |

2 4 [} a 1n Az 14
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SIMPLE 2D GRAPHICS

File Edit Defup Desktop MWindow Help file Edit View Inzen Tools Debug Deskion  MWindow Helo EE
DE|smAa9o ey B| 6| cwmen Dmecrum?..fr.r;.edl“a,;’.frans[e‘ﬁ.a,lsnurta":vlm = Uode _E” RR0DPEL- |20 =D BDE O
Currant Disectory =0 a x|k e T T ] . -
[Ea Nt | | & - @ Mew to MATLAB? Watch this Video, see Damos, or read Getting Started. % o
Al Files & Tee s> A = [rand(1,20); rand(1,20); rand(1,20)1"; L
Blex03.0Lm  M-fie | Gyot(a) g
®ex_03.02:m M-file ol
Elex 03.03.m  M-rile
®ex_03_04.m M-file o7
Flex 03.05.m  M-file
ex_03_06.m M-fite wsl
®ex_03_07.m M-File
= 0.5+ -
04t
| 0| 3t
Command Histary wonx R
A = [rand(1,20)"
A = [rand(1,20 o
plat(®)
ele L B
“A = [rand(1,20). c . ~
[ el |
| ® star 4
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file Edit Depug Desktop  Mindow  Help
o] Ck.xl tRAas e BB | ‘W Current DirE['UTy,’El'l'.V';;d.l.ﬂ}i'I’EnS[EII'.\.-DJ‘SDLII(E“:'.‘D!‘:ﬁ
Curtent Ditectory w0 n o[R! I g 7
plot (X " y> BEB| B @ New to MATLAB? Watch this Video, sae Damos, or raad Getting Startad, s
ﬁj‘”'*w ee  fss x = 0 : pi/20 : 8*%pi;
= Elex.03_01. M =Fil " A
x and y are vectors of the same length. Example; S WOE R ¥ woeintin)
Flew 03 0am  Morie |7 PTOE(X,Y)
®lex_03.04m  M-file |[>>
#ex_03_05.m M-file
E . ®lex_03_DE.m M-file
Xx=0 = p1/20 : 8*p1 z #lex 03_07.m  M-file
y = cos(x);
plot(x, y) i D)
Command History waex
y ' , -plot(a) :
i th point coordinates are x;, y; -l
x = 0 : pi/20 :
-y = cos(x); !
~plot(x,y) ]
T2 I 1N N
| # stan| i
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@ SIMPLE 2D GRAPHICS

Eile Edit View |[nse Tools Debug Deskiop Window Help

208 =0

Dodse B9 ELs-

1 T T

BOESO

Uil

IR

04

it 5 10 15 20 2

a0

o
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@ DRAWING STRAIGHT LINES

DRAWING STRAIGHT LINES

Straight-line graphs are drawn by giving the x and y
coordinates of the end points by two vectors.

plot ([0 2], [2 2])

Matlab has a set of easy-to-use plotting commands.

ezplot(’tan(x)’)

Feyzi Haznedaroglu week #3
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Eile Ediv Depup Deskiop  Mindow  Help
D s mE 9 e @B | @ curen Direcon | fmediaTranscendysource [+ ] &
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@ SIMPLE 2D GRAPHICS

Eile Edit Yiew Insen Tools Debug Deskion  Window Help

Dods|ESR09Ri[a(0ann

[

A A

BoEs0

3 T T T

il g

168

1E-

Feyzi Haznedaroglu week #3

44




SIMPLE 2D GRAPHICS

Eile Edt Debup Deskop  Window  Help
D] s WE 9 o | @B | @ curent Directone| media/Transcendsource - @

Cuiient Direcrory v 0 | W [EEEE TR —
[Ea i _ﬂ | = - o Mew ta MATLAB? Watch 1his Video, see Damas, or read Getting Started. 2
Al Files o [Tvpe >> ezplot( tan(x) ')
Elex 03_01.m M-file ||,
®ex_03.02.m  M-file
®ex 03.03m  M-file
Fiex_03_04m  M-file
®ex 03_05.m M-file
#lex_03_06.m M-file
®ex_03_07.m M-file
ﬂ\'\_"ll?\ll" ||I5_(2W __'_*_D_ _F_ X
cxo= 0 opif20 S
Ly = cos(x);
~plot(x,y)
—~cle

~ezplot('tan(x) '

L T — [2]

esan 10
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SIMPLE 2D GRAPHICS
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LABEL SETTINGS

Graphs may be labeled with the following statements:

m gtext(’text’) writes a string in the graph window. Text
may be placed also with Tools—Edit Plot from the figure
window.

m grid add/removes grid lines.

m text(x, y, ’text’) writes text at the point specified
by x and y.

m title(’text’) writes the text as a title at the top of the
graph.

m xlabel ("horizontal’) labels the x-axis.

m ylabel(’vertical’) labels the y-axis.

Feyzi Haznedaroglu week #3 47

MULTIPLE PLOTS

Multiple plots on the same axis

m Use hold to keep the current plot on the axes. Released
with either hold off or hold.

m Use plot with multiple arguments.
plot(x1, y1, X2, Y2)

m Use plotyy to have independent y-axis on the left and on
the right
plotyy(x, yi, X, y2)

m Use the form plot(x, y), where x and y may be both
matrices or one may be a vector and one a matrix.
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LINE STYLES, MARKERS AND COLOR

MULTIPLE PLOTS

Line style, markers and color for a graph may be selected with

Eile Edit Yiew Insen Tools Dehug Deskiom Window Help

= D2 ds LEODRHA- D m HIDBSD
a string argument to plot. node il B G A BE G =
. T R Ro T K sERE, A Tof
Example; e N id s §% Faiws, a4k i
oA P o T PR e i 1
i L [ Fl S o L I
mate N oy o1 e e [ g EkE A ‘\1' i L T
‘ . - Y ' P P oo i
x =0 : pi/20 : 3*pi; Wiy L o4 xp e 5 F sy be oy R
1 1Y ' 1 . ! L LR !
= cos(x); RESEETY R FEE 9T I P L B ET
yl ( ’, ) 0 :qu] “1‘10; l‘u I'r{; Eol; v \\!' /
Y = I 4
plot(x, ¥y, N L e ‘\\',a 3 4 a‘}:’ be 9 ) olc! \\sc jd'
hold 04 \‘ rr \'\. r' 1\ j’ '|1 ‘l |‘ i i i -
wsl L i o ' A0 8 ! v e oh [ 1
plot(x, cos(2*x), ’0’) Vot & v - X Ry,
2 2 05k é{ p o o 4 ¥ (} a o 4 )! &\ $ e o #\ —
-
plot(x, cos(4*x), ’om--’) v e WS T e U ARSI
a 1 z 3 d 5 £ g i 10
Avallable COEor SymbOIS cl m! Y! k! rl g! b! w Done mail.google.com ai
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AXIS SETTINGS

Axis limits can be overriden with

axis([xmin, xmax, ymin, ymax])
m Sets the scaling on the current plot.
m Use Inf or -Inf for the autoscaled limit.
m Use axis auto to return to the automatic axis scaling.
m v = axis returns the current axis scaling in the vector v.
[

Use axis manual to freeze current scaling, so subsequent
plots use the same limits.

m Use axis equal to make equal unit length on both axis.
The effect is undone with axis normal.

Turn axis labeling and tick marks with axis off and
axis on.
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MULTIPLE PLOTS - subplot

To show a number of plots in the same figure window use
subplot function.

subplot(m, n, p)

divides the figure window into mxn small sets and selects the p
th set for the current plot.

The command subplot(1,1,1) returns to a single set of axes.
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MULTIPLE PLOTS - subplot

[x, y] = meshgrid(-3:0.3:3);

2 =X ok emplm .~ =y . 2y
subplot(2,2,1)

mesh(z) ,title(’subplot(2,2,1)’)
subplot(2,2,2)

mesh(z)
view(-37.5,70),title(’subplot(2,2,2)’)
subplot(2,2,3)

mesh(z)

view(37.5,-10) ,title(’subplot(2,2,3)7)
subplot(2,2,4)

mesh(z)
view(0,0),title(’subplot(2,2,4)’)

Feyzi Haznedaroglu week #3

53

MULTIPLE PLOTS - subplot

d i)
Fle Edt Yiew [nsert Tools Debug Desktop  Window Help

DEde|Hx30PL4- 208 nDO

subplot(?,z,1)

=subplot2 2,2

25

[« stan]

Feyzi Haznedaroglu week #3

54

figure

figure(h), creates a new figure window or make the h th
figure window current.

h is called figure handle
clf clears current figure.

cla deletes all plots and text from the current axes.
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LOGARITHMIC PLOT

m loglog plots both axis in logarithmic scale
m semilogx plots only x axis in logarithmic scale

m semilogy plots only y axis in logarithmic scale
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LOGARITHMIC PLOT

m loglog plots both axis in logarithmic scale
m semilogx plots only X axis in logarithmic scale

m semilogy plots only y axis in logarithmic scale

% = 0200 md:
semilogy(x, exp(x)), grid
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LOGARITHMIC PLOT

e stare
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POLAR PLOT

The point (x.y) in cartesian coordinates represented by the
point (6, r) in polar coordinates

x = rcos(#)
y = rsin(f)
polar(theta, r)
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POLAR PLOT

The point (x, y) in cartesian coordinates represented by the
point (6, r) in polar coordinates

x = rcos()
y = rsin(0)
polar(theta, r)

x =0 : pi/40 : 2 * pi;
polar(x, sin(2%x)), grid
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@ POLAR PLOT

Eile Edt V¥iew [nsen Tools Debug Deskiop Window Help

Dode Bax0dRL G0 nD

e

|moEas0

Done

mail.google.com = 4

fplot plots the function given with the string.

m Use fplot if the function changes rapidly.

m Reduce the increment when using the plot command.
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x=0.01:0.001:0.1:
plot(x, sin(1./x)) fplonliainCling?; [0:01 8.11)
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SIMPLE 3D GRAPHICS

The plot3 function
Usage;
plot3(x, y, 2z)

Example;

t = 0: pi/40 : 8*pi
plot3(exp(-0.02%t).*sin(t), exp(-0.02%t).*cos(t),t),
xlabel(’x-axis’), ylabel(’y-axis’), zlabel(’z-axis’)
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SIMPLE 3D GRAPHICS
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comet3

comet3 is similar to plot3

except it draws an animated graphic.
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MESH SURFACES

¢ MESH : Open spaces in a net or screen; material (threads, wires, or
cords, etc.) used to make an object with open spaces in it.

Feyzi Haznedaroglu

meshgrid

mesh(x, y, z)
surf(x, y, 2)
contour

[x, y] = meshgrid(0:5)
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MESH SURFACES MESH SURFACES

[x y] = meshgrid(0:5);
4 S 52002 =l a3
surf (z)

T T T RIS T T T s AN
Dadde|Hx20984- 3|08 |mD EAN=R= )
[x y] = meshgrid(-2:.2:2);
z =X o* expl{-x:"2 =y."2);
meshc (z)
L stan] 14
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MESH SURFACES MATRIX VISUALIZATION

= = . . . mesh(A) >>» help mesh
l:X y] meShgrld( 2 .t 2 * 2) ’ MESH 3-D m=sh surface.
—_— . MESH(X,Y,Z,C) plots the colored parametric m=sh defined by
= * (-x."2 -y."2) spy (A)
A X . exp XD y o T ’ four matrix arguments. The view point is specified by VIET.
meshc (Z) A complete ||St Of graphlcs functlons The axis labsls are determined by th= rangs of X, Y and Z,
e e =2 x MATLAB h | or by the current setting of AEIS. The color scaling is determinsd
z T = elp by the rangs of C, or by the current setting of CAXIS. The scaled
== R =R =N=tu] b4 o 1 7 the o
= = = color valuss are used as indices into the current COLOPMAP.

i MESH(X,Y,2Z) uses C = Z, so color is proportional to mesh height.

MESH(x,¥,2) and MESHIx%,¥,2,C), with two vector arguments replacing
the first two matrix arguments, must have lsngth(x) = n and

iy :
> help spy u where [m,n] size(Z). 1In this case, the vertices

SPY Visualizs sparsity pattern.
SPY(S) plots the sparsity pattern of the matrix 5.

lines are the triples (x(i), ¥i(il, Z(i,3)).

sorresponds to the columns of Z and v corresponds to

SPY(S,'LineSpec') uses the color and marker from the line
i specification string 'LinsSpec' (See PLOT for possibilities). TESH{Z,C) use x = 1:n and ¥ = 1:m. In this case,
Z, is a single-valued function, defined over a
SPY(S,marksrsize) uses the specified marker size instead of [ ————
a size vhich depends upon the figure size and the matrix order.
spertylame ', PropertyValus,...) sets the value of
SFY (S, 'Lin=Spec' ,markersize) sets both.
i surface property. Mulciple property valuss can be set
: statement.

SPY(S,marksrsize, 'LineSpec') also works.

MESH(RX,...) plots into AX instead of GCA.

MESH returns a handle to a surface plot objesct.

% star| A¥IS, CAXIS, COLORMAP, HOLD, SHADING, HIDDEN and VIEW set figure,
. axes, and surface properties which affect the display of the mesh.
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MATRIX VISUALIZATION

a = zeros(30,30);
a(:,15) = 0.2%ones(30,1);

a(7,:) = 0.1*ones(1,30);
85¢16;1B) = 1%
mesh(a)
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MATRIX VISUALIZATION

a = zeros(30,30);
a(:,15) = 0.2*ones(30,1);
a(7,:) = 0.1%ones(1,30); Eiua:
a5, 15) = i¢
mesh (a)

[4; st 7 1
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References for Week 3

1. Brian Hahn, Daniel T.Valentine, Essential Matlab for
Engineers and Scientists, Elsevier, 2010.

2. Misza Kalechman, Practical Matlab Basics for
Engineers, CRC Press, 20009.

Have a nice Week End

Feyzi Haznedaroglu week #3 79




