<EP UNI&

\> 1S
¥
AN
< -
(L] ’ -
»* X

1973

ME 444
MATLAB® FOR ENGINEERS

Lecturer:

Dr. Nurettin Furkan DOGAN
Mechanical Engineering Department
4 th Floor Office No: 303

>4 nfdogan@gantep.edu.tr
Q 0342 317 1200- 2569
Office Hours:

Tuesday: 13.30- 15:00
Friday :10.00-11.30




CHAPTER 8

GRAPHIC OPERATIONS
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Graphic Operations in MATLAB — plot Command

* [tis used in two-dimensional graphic drawing.

* plot ( x, v )
t

vector expression of the y-axis

vector expression of the x-axis

 Example: Plot the signal u(t)=2sin(wt) in 0.01 steps for a time frame of 0 to 10 sec? Note: w=1

4 Figure 1 - O e
e I
| grafikl.m | + |

1 %0.01 adimlarla 0-10 sn zaman dilimini tanimlayalim ’
2 -  t=0:0.01:10; [il el
3 $Grafigin y-eksenin olusturacak u(t) sinyalini tanimlayalim i T
4 — u=2*sin(t): 087
5 %Grafigin cizdirilmesi or
6 — plot(t,u); 05}
b
Editor Window sl

Graphic Window
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Graphic Operations in MATLAB —plot Command/Naming the Chart ’ -"
* In order for the drawn graphics to be more understandable, titles and axes should also be named. We
perform these operations with the following commands:.
* title ('Chart title’)
* xlabel ('label of x-axis’)
* ylabel ('label of the y-axis!') Graphic Window
* Example: Let’s redraw the graphic in the previous example. [z — o x
[ Editor - D:\Belgelerim\MATLAB\grafikl.m e fon sew et foos Beton Mndow em >
e = LIRS T PR EIL
1 %0.01 adimlarla 0-10 sn zaman dilimini tanimlayalim 2 i'\.‘t)=25i.'"“’t)%i"ya""'i"10?"'Iikqeéi§i'31\i
2—  t=0:0.01:10; B/ /N
3 %Grafidin y-eksenin olusturacak u(t) sinyalini tanimlayalim i \ \
4 — u=2*sin(t); T \ \"\
5 %Grafigin gizdirilmesi 05_;;‘ \
6-  plot(t,u); N \
7 tGrafigin isimlendirilmesi g ot ""‘-.‘ \
B — title('u(t)=2sin(\omega t) sinyalinin 10 sn''lik de§isimi')}; 05| '\‘.\ \
9 %Eksenlerin isimlendirilmesi "‘=.\
10 — xlabel ('Zaman (s)'); T \
11 - ylabel ("ul(t)'); 15t \-\
2 AN /\/. .
. . 0 1 2 3 4 5 6 7 8 9 10 4
Editor Window Zaman (s)




Graphic Operations in MATLAB - plot Command/Naming the Chart/
Sizing Graphic Names and Labels

In some cases, we may want the names of the charts or the axis labels to be written in

different sizes (font). In these cases, the size setting of the text should be changed.

fontsize(‘desired font’)

Example: Let’s redraw the graphic in the previous example.

E Editor - D:A\Belgelerim\MATLAB\grafik1.m

\bf : bold face

Editor Window

grafikl.m +
1 %0.01 adimlarla 0-10 sn zaman dilimini tanimlayalim
2 - £t=0:0.01:10;
3 tGrafigin y-eksenin olusturacak u(t) sinyalini tanimlayalim >
a — u=2*%*sin(t); Run
5 %Grafigdin ¢izdirilmesi
6 — plot(t,u);
7 2Grafigin isimlendirilmesi
8= title('u(t)=2sin(\omega t) sinyalinin 10 sn''lik dedisimi', 'fontsize', [14]1):
9 (Eksenlerin isimlendirilmesi ve biiyliklik avara
10 — xlabel ("\bf Zaman (s)', 'fontsize", [14]);
11 — ylabel("\b;f ul(t) ', 'fontsize", [14]);
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Graphic Window
4 Figure 1 - O ®
File Edit View Insert Tools Desktop Window Help -
Nddae B RARKOPDLRL- S 08| O
u(t)=2sin(w t) sinyalinin 10 sn'lik degigimi
N : : : : : T
\ N
15| \ \
\
1t
05| \ \
— \ \
- \
5 0 \
\ \
\ \
0.5 '\.\ \
=l \"\.
\ /
15}
.'\ /
Y AN
0 1 2 3 4 5 6 7 9 10 5
Zaman (s)
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Graphic Operations in MATLAB —plot Command/ Changing Graphic g -e)
Line-marking and Color Styles o *
* Graphs drawn with the plot command are drawn with straight lines.

* plot(x,y,’c’)
I L Line/color definition to be used in drawing

vector expression of the y-axis

vector expression of the x-axis




Graphic Operations in MATLAB —plot Command/ Changing Graphic
Line-marking and Color Styles

y:

m: magenta
b: blue

r: red

g: green

w: white

k: black

: dot
: round
: x mark
: plus mark
: star mark
: square
: diamond
: triangle (downward)
: triangle (upward)
: triangle (leftward)
: triangle (rigthward)

: pentagram

: solid line
: dotted-line
: dash-dot line

: dashed line

GA?/
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Graphic Operations in MATLAB —plot Command/Naming the Chart/ -e)
Sizing Graphic Names and Labels

* Let's change the line style of the chart in the previous example.

E% Editor - D:\Belgelerim\MATLAB\grafikl.m

) 2 & Fi 1 - O X
| graflld.m [ 4 | igure
[ o . . - - P e e w . - File Edit View Insert Tools Desktop Window Help o
1 %0.1 adimlarla 0-10 sn zaman dilimini tanimlayalim : — —
7 |= t=0-0.1-10: j_;H\ﬂ [} +\-\Ii.rll@\t_|’{-@1 DE] DE
3 tGrafidin y-eksenin olusturacak u(t) sinyalini tanimlayalim
ro: ' A A
4 - u=2Z*sin(t): g % & %
kY ® @ 0]
5 (Grafigin cizdirilmesi: kesik ¢izgili ve daire isaretli cizgi ile 1.5 & @ } r:}C
- b - - ,:_‘) L‘I: @ o)
6 — plot(t,u,'—— o'); o) ® o] &
1+ ® : &
! ) ¢ 8
" - 1 X
. . 1 o O]
Editor Window 05 ® & ®
T ) i L
D y D Q
0 ;Li‘ C Q.)
9_3 é "@
-0.5 o] o) ol
o & b
1t df-l 0 ix
) Q o) ¢
0] C
Q @
1.5 o .
g @
D S
2 I ”@Q I
0 1 2 3 4 6 7 8 9 10

Graphic Window



Graphic Operations in MATLAB - plot Command/Naming the Chart/

Sizing Graphic Names and Labels
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Let's change the line style of the chart in the previous example.

E Editor - D:ABelgelerim\MATLAB\grafik1l.m

| grafikl.m [ + | Run
1 %0.1 adimlarla 0-10 sn zaman dilimini tanimlayalim

A= t=0:0.1:10;

3 %Grafidin y-eksenin olusturacak u(t) sinyalini tanimlayalim

4 — u=2*sin(t);

5 tGrafidin g¢izdirilmesi: iki noktali, kare isaretli wve kirmizi renkli c¢izgi ile
6 — plot(t,u,': 5 r'");

A
\VJ

1973

Editor Window

4 Figure 1 - O
Eile Edit View Insert Tools Desktop Window Help
Dadde| | AALDIELL- 08 O
2 Dﬂgﬁﬂ"q% T T
] EE 5] ‘3
o
15 5 o O O
| g 0 i
o o o o
1r o o 0 m
o o B §
i .
] B B}
0.5 15 = o o
] 5 D :
| O
0m =
& o 0
i o g
'0.5 [ O m D T
&} o E‘
1+ K s E
- [} o i}
o O
o ]
-1.5 0 o
DI:I ]
2 : D%mr‘gﬁ
0 1 2 3 4 i 5] 7 8 9 10

Graphic Window
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Graphic Operations in MATLAB —plot Command

ﬂ Editor - D:\Belgelerim\MATLAB\grafik1.m
| grafikl.m [+ |

* plot ( x, y, ‘LineStyle’, ‘--',..

‘Marker’, ‘s’ ,..

= xlabel ('\bf Zaman (s)','fontsize',[12]);
= ylabel ('\bf u(t) ', 'fontsize', [12]1);

‘MarkerEdgeColor’, ‘b’, ..

il= t=0:pi/18:2%pi;

2= u=5*sin(t);
‘ COlor' 7 ‘r’ 7 oo 3 $Grafigin ¢izdirilmesi

4 — plot(t,u,'- b s5','linewidth', 2, "MarkerEdgeColor', 'r', 'MarkerSize',12);
\Linewidthl , 2 , 5 %F—i:aficﬁin is%m;éndi:i'_rlnesi_l | _ o |

6 — title('u(t)=5 sin(t) sinyalinin 10 sn''lik degisimi', 'fontsize',[12]);

7 (Eksenlerin isimlendirilmesi wve biiyiikliik ayari

8

9

4 Figure 1 - O X
v MarkerFaC ec01or ’ Y4 \ g ’ Y4 ese File Edit View Insert Tools Desktop Window Help k]

DEdde | k| ARKODLEL- S 08 D0
‘MarkerSize’, 10) ; Iin(t) sinyalinin 10 sn'lik degisimi

u(t)

Zaman (s)

10



Graphic Operations in MATLAB —plot Command/ Drawing Multiple | .e)
Charts in a Single Figure *ors *

N
A
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)

* Ifitis desired to draw more than one graphic with different features in a single figure,

* plot ( x1,y1,’cl’, x2,y2,’c2’,.., xn,yn,’'cn’,)
\ J \
Vector expressions The line and type of the nth
the first chart graph
Vector expressions of

The line and type of the first

graph the nth chart

Vector expression’s of
the second chart

The line and type of the second
graph

11
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Graphic Operations in MATLAB —plot Command/ Drawing Multiple

Charts in a Single Figure

* Example: Compare the signals given below on a single chart.

 Define two different signals as ul(t) = 10sin(wt) and u2(t) = 7cos(wt). w = 2 rad/sn

 Compare the 2-period changes of the given signals.

Editor - D\Belgelerim\MATLAB\grafik2.m
grafik2.m +
% Grafik giziminde kullanilacak ul(t) ve u2(t) sinyallerinin 2*T'ye gdre tanimlanmasi
= W= 2;
= T = 2%pi/w;
= t = linspace(0,2*T);
= ul = 10%*sin(w*t);
= u2 = T¥*cos(w*t);
% Grafik ¢iziminin tek plot komutu ile gerceklestirilmesi
= plot(t,ul,'-b',t,u2, "-.r', 'linewidth',3)

% Grafik fizerinde eksen ag¢iklamalarinin yapilmasi
= xlabel ('Zaman (s)','fontsize',14)
= ylabel('u 1(t) ve u 2(t)','fontsize',14)
= title('u 1(t) ve u 2(t) sinyallerinin 2T zaman dilimindeki degigimi', 'fontsize',14)

/\)V'
<
©

D Figure 1

File Edit View Insert Tools Desktop Window Help

Ddde | ROV LL- S 0H 0D

u1(t) veu,

u1(t) ve u2(t)

(t) sinyallerinin 2T zaman dilimindeki degigimi

Zaman (s)
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Graphic Operations in MATLAB —plot Command

* In the previous examples, we used the plot command to plot multiple graph grasses on the same figure with

a single line of code.

* You can also perform this operation with the hold on / hold off commands.

 Example: Let's plot the signals given by the curves ul(t)=10sin(wt) and u2(t)=7cos(wt) in a single figure (w=2
rad/sec and compare the 2-period changes of the signals).

[#] Editor - DAMATLAB\Untitled.m
Untitled.m +
il|= w= 2;
2 - T=2%pi/w;
3= t=linspace (0, 2*T);
4 — ul=10%sin(w*t) ;
5|= u2=7%*cos (w¥t);
6 tul grafigini g¢izdiriyoruz
7 — plot(t,ul,'-b', '"linewidth', 3):
g tbhirinci grafidin figiir penceresinde tutulmasi
9 — hold on
10 tu2 grafigini gizdirelim
11 - plot(t,u2,'-.r', 'linewidth',

3):

|

4 Figure 1

File Edit View Insert Tools Desktop Window Help

ARNODEL- S 08 e

Ddd@| kb

N
A

I
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Graphic Operations in MATLAB - plot Command/ Horizontal- -e)
vertical partitioning the graph with the grid command * i *

»
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 gridcommand creates sections with horizontal and vertical lines for easier reading of graphics.

e gridon Adds grids

e grid off Removes grids —
n 4. Figure 1 - O X
‘/ File Edit View Insert Tools Desktop Window Help N
[ Editor - DAMATLAB\Untitled.m v NEdL KRR DEL- 2082 D
. Unt'tIEd'm2 s u110(t) ve u2(t) sinyallerinin 2T zaman dilimindeki degisimi
= w= 2; ' ' ' ' '
2 — T=2%pi/w; i
3= t=linspace (0, 2%T);
4 — ul=10*sin (Ww*t) ; 7
5 |= u2=T*cos (W*t) ; )
€ tul grafigini g¢izdiriyoruz =
7 — plot(t,ul, "-b"', '"linewidth', 3): g 7
a thirinci grafidin figiir penceresinde tutulmasi [} i
9 — hold on ;
10 tu2 grafigini gizdirelim :—; 7
il |= plot(t,u2,'-.r', 'linewidth', 3); i
12 feksen aciklamalarinin eklenmesi
13 |= xlabel ('Zaman (s)', 'fontsize',14); ]
14 — ylabel ('ul(t) ve u2i(t)','fontsize',14); ]
15 |= title('ul(t) ve u2(t) sinyallerinin 2T zaman dilimindeki de§isimi', 'fontsize',14);
16 zgrid on komutu 1le 1zgara eklenmesi 7
17 |= grid on; Zaman (S)

14
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Graphic Operations in MATLAB —plot Command/ Scaling with the -e)
axis command

N
A

I

)

* axis command It determines the scaling of the axes of the chart, that is, the maximum-minimum values of
the axes.

* axis([xmin xmax ymin ymax])

A A I t maxlimit of y-axis

min limit of x-axis

max limit of x-axis

min limit of x-axis

15



Graphic Operations in MATLAB —plot Command/ Scaling with the

axis command

 Example: Plot the graph x(t)=2sin(wt) in 0.1 steps between 0 and 10 sec. Then scale the x-axis of the graph

between 0 and 5 sec, and the y-axis between -4 and 4. (w=2)

-0.5

-1.6

151 |

0.5 {f
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Editor - DAMATLAB\Untitled.m

Untitled.m +
= t=0:0.1:10;
= w=2;

= u=2*sin (w*t) ;
tu grafigini c¢i
- plot(t,u);

zdiriyoruz

tgrafigin eksenlerinin yeniden 6lgeklendirilmesi

= axis ([0 5 -4 47);

Before scaling

After scaling

16
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Graphic Operations in MATLAB —fplot Command : -"
X 1973 *
* This command draws the graph of a function according to defined limit values (between x, and x,).
* fplot (‘function’, [x1 x2])
Function to be first limit value on last limit value on
graphed X-axis X-0axis
4 Figure 1 - O X
Eile Edit View |Insert Tools Desktop Window Help -
Ex: Let’s write a script that draws the variation of function LA i e e
100 F(x) = 2*x3+5*x%+3*x+1 fonksiyonunun grafigi
F(x) = 2x3 + 5x% + 3x + 1 in the range of 0-5 m. /
350 | /1
: 300 /’/
M Editor - Di\Belgelerim\MATLAB\grafik3.m P 250 | /./
grafik3.m + v _
.= - , =
il |= fplot ('2*x"3+5%x"2+3%x+1", [0 5]) L 2007
2 150
3= xlabel ('\it Zaman (s)','fontsize',12)
4 — ylabel('\it F(x)','fontsize',12) 100 - )
5 — title('{\bf F(x) = 2*x"3+5*x"~2+3*x+1} fonksiyonunun grafigi','fontsize',12) 50 | _ _.//
0 0.5 1 15 2 e %) ) 4 4.5 &
Zaman (s)

17
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Graphic Operations in MATLAB —fplot Command

* Line type and color can also be changed in the fplot command.

* It can also be defined in a tolerance to the number of points (sample) to be displayed on the graph between
X, and X,

« fplot (‘function’, [x1l x2],tolerence,’tcm)——— Type of marker

T —

- Color of the line
Tolerence value Type of line f
4 Figure 1 - 0 >
Ex: Let's draw the previous example with straight lines, red color and square markings. | et vew inset Tools Destop window telp >
Dade | ARV LRL- 2|08 ad
F(x) = 2*x3+5*x?+3*x+1 fonksiyonunun grafigi

400 ; . ; : . . : : : '

350
! Editor - DABelgelerim\MATLAB\grafik3.m 300 |

| grafik3.m |+ | z

— 250
1 - fplot ("2*x"~3+5%x~2+3%x+1", [0 5],1,"'-rs"') _
2 T 200
3 - xlabel ('\it Zaman (s)','fontsize',12) -
4 — ylabel ("\it F(x)', 'fontsize',12)
5 — title("{\bf Fi(x) = 2*x"~3+5*%x"2+3%x+1} fonksivyonunun grafigi', 'fontsize',12) 100 1

50

oo : : : ‘ ‘ :
0 05 1 15 2 25 3 35 4 45 5
Zaman (s)




Graphic Operations in MATLAB -Editing the Graphics

* !3 x
gtext ('description text') :Itallows to write a description on the graphics window.It can also be
defined in a tolerance to the number of points (sample) to be displayed on the graph between x, and x,
2 7 ' ' 7
III\-, \H'u l!'-,
[Z Editor - DAMATLAB\Untitled.m wr o _
- [ Lu(t)=2"sin{w t) | \ \
Untitled.m + .| \ ". \
1-  t=0:0.1:10; >
-|~ =2 Run 0.5 -.'II III .'I Illl I,'I I|I
3 - u=2%*sin (w*t) ; o X .'I | ",I | |
4 %u grafigini cizdiriyoruz 0Fr I'.I I.'I ", | I'|| "
5 — plot (t,u); ", '|| ' I'.I '
€ zgrafik lzerine u(t) 1fadesinin yazdirilmasi -0.5 | ' |'|| |
7= gtext('ul(t)=2*sin(\omega t) ")’ | ".I i \
5 '1 I Illl | II| -'I III|
1.5 F I". I'-,II \
-2 \“ - - '*.\ - . NS
0 1 2 %) 4 B 6 7 8 9 10

19
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Graphic Operations in MATLAB -Editing the Graphics

legend: It opens aboxaccording to the position defined on the graphics window and displays the drawing
shape and color used in the related graphics according to the drawing order and provides a description

(indicator) to be written.

* legend(‘descriptionl’, ‘description2’)

For the 1st graph 1 | For the 2nd

graph

20



Graphic Operations in MATLAB -Editing the Graphics

Example: Have the graphs y,=3sin(2t) and y,=2cos(5t) drawn on the same figure between 0 and 10 with 0.1
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[ ]
steps and annotate the graph with the legend command.
Untitled.m +
1 - t=0:0.1:10;
2
3 -  yl=3*sin(2%t); =
4 — y2=2%cos (5%t) ;
5 tGrafigikleri cizdiriyoruz
6 — plot(t,vl,'-b',t,v2,"'-.r", "linewidth"',3);
7= axis([0 5 -5 5]);
8 $legend komutu ile grafiklerin aciklamalarini ekleyelim
9 — legend('y 1(t)=3sin(2t)','y 2(t)=2Zcos(5t)");

4 Figure 1 - O

File Edit View Insert Tools Desktop Window Help

Ddde M RKODEL- S 0E O

—y](t)=35in(2t) |

— yz(t)=2cos(5t)

A
\VJ
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Graphic Operations in MATLAB -Editing the Graphics . -"
X 1973 *
« ginput: It provides to obtain the coordinates (values) of the point or points specified on the graph by
means of the mouse numerically in the command window.
* ginput (n) n: Number of points to mark on the chart
4 Figure 1 - O X 4 Figure 1 - O *
File Edit View Insert Tools Desktop Window Help ¥ File Edit View Insert Tools Desktop Window Help b
DS de| k| PR L- 2| 0E =@ Deade | k|E PP L- 2/ 0E =@
| — (t)=3sin(2t) | — (t)=3sin(2t)
Command Window ¢ — = ¥, (0=2c0s(5) 41 N e——
>> ginput (2) ’ _ _
N A\ AN /
1r I ’ \ 'l \ I 7
ans = ' ] 1y I\ ,
of \ ! I \ ' \ ]
L] ] - I
At \ / l' K r \ I/
. [ U 1 ’
0.7781 2.9089 \ W\ WJ \J
2+ id -
0.6123 -1.9743 il
4 4
5] ' ]
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Selected 1st point Selected 2nd point

22
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Graphic Operations in MATLAB — Splitting the figure window .e)
with the subplot command

* |t provides the addressing of the window where the drawing will be made by dividing the figure window as

many times as desired. With the subplot command,

the figure window is

* subplot (m,n,p)
& r 11,0 divided into mxn windows.

‘ t_ Address number of the window where the drawing will be made

Column number @ Figure 1 - o X
ROW number File Edit View Insert Tools Desktop Window Help L]
ddde | RNO9ELL- 2| 0E O

* The address of the window where the drawing will be made is found

from the resulting matrix by numbering line by line, starting from

the window in the first row-first column.

* subplot (2,2, 3)
‘ t 3rd window
2 column

2 row NN
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Graphic Operations in MATLAB —Custom Charts - Bar Charts

* bar(x,y)

T— Values on y-axis 4 Figure 1

. File Edit View Insert Tools Desktop Window Help L
Values on x-axis

Qdde M RROBELEL- @ 0EH D

3.5

E Editor - DAMATLAB\Untitled2.m

Untitled2.m +
Fzaman aralidi- x ekseni
— ay=1:6;

_ >

shylara gdre biliylime oranlari (%)
— buyume=[2.5 3.2 3 1.5 0.7 1.71; L

tmavi dolgu reng

e

ine sahip bir grafik c¢izdirelim
= bar (ay,buyume, 'b');
- xlabel ('Aylar');

— ylabel ('Biiyiime oranlari(%)"');

2
Bulyume cranlari(%)

o =1 & N o o b =

24



Graphic Operations in MATLAB — Custom Charts - Horizontal Bar ( .G)
Charts

* barh(x,Vy)

T— Values on y-axis

Values on X-axis File Edit View Insert Tools Desktop Window Help »

Ddde ROV EL- S 08 ad

GA?/

4 Figure 1 - O i

B4 Editor - DAMATLAB\Untitled2.m
| Untitled2.m |+ |

(zaman aralidi- x ekseni

- ay=1:6;

1

2

3 FAvylara gdre blyime oranlari (%) L>
4 — buyume=[2.5 3.2 3 1.5 0.7 1.7]; s
3

&

7

8

%kirmizi dolgu rengine sahip bir grafik cgizdirelim
= barh (ay,buyume, 'r');
= xlabel ('Biyime oranlari(%)'):
= ylabel ('Rylar');

0 0.5 1 1.5 2 2.5 3 3.5
Biylime oranlari(%)

25
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Graphic Operations in MATLAB —Custom Charts - 3D Bar Charts

* bar3(A)

T— Vector having x, y and z-coordinates

4. Figure 1 - O it

File Edit View Insert Tools Desktop Window Help e

Ddde | RKODEL- S 068 DO

¥4 Editor - DAMATLAB\Untitled2.m

Untitled2m % | 4 |
%3 boyutlu grafigli cizdirilecek matrisin tanimlanmasi
B=[1 1.5 3; 2 5 4; 2.5 6 7;3 4 5;98 7; 45 31;

%3 boyutlu grafik c¢izimi

_-|l-
1
2 —
3
4 — bar3 ()

26



Graphic Operations in MATLAB — Custom Charts - Pie Charts

pie (A)

FZ Editor -

| Untitled2.m

T— Matrix with percentage of each slice in a pie

chart

DAMATLAB\Untitled?.

fpasta grafikteki degerlerin tanimlanmasi
A=[20 15 35 10 15 5];
%pasta grafik ¢izimi

Pie{ﬂ}

»
A

h

©
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10%

15%

35%

[\ Figure 1 — X
File Edit View Insert Tools Desktop Window Help N
NEHS MAKODRL-C0EaD

5%

27
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Graphic Operations in MATLAB — Custom Charts - 3D Pie Charts

* 1973

* pie3 (A)

I— Matrix with percentage of each slice in a pie

chart

4 Figure 1 - O X

Eile Edit View Insert Tools Desktop Window Help E

Ddde M RRODEL- 2 0EH aO

>

.'A Editor - DAMATLAB\Untitled2.m R:" Tiirkiye'de Enerji Uretiminde Kaynaklarin Dagilimi
_fl Untitled2.m |‘ + |. S _ . 1%

1 tpasta grafikteki dederlerin tanimlanmasi o

2 — 2=[20 15 35 10 15 5]1; 20%

3 tpasta grafik c¢izimi

4 — pie3 (B)

5 tGrafige bir baslik ekleyelim

6 — title('Tiirkiye''de Enerji Uretiminde Kaynaklarin Dadilimi'};
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Graphic Operations in MATLAB - Adding Symbols to

Charts

Krakter

‘alpha

\beta

\gamma

\delta

\epsilon

\zeta

‘\eta

\theta

‘vartheta

\1ota

Sembol Krakter
a ‘upsilon
B \phi

Y \chi

8 \psi

€ ‘omega
[ \Gamma
n ‘Delta

0 \Theta

9 ‘Lambda
1 \Xi

Sembol Krakter

v

[11

\s1m
\leq

\infty

-

\clubsuit
\diamondsuit
‘heartsuit
\spadesuit
\leftrightarrow
\leftarrow

‘uparrow

Symbol

A

\kappa
‘lambda
‘mu

‘nu

\pt

\rho
\sigma
\varsigma

\tau

]

\Pi
\Sigma
\Upsilon
\Phi

'Psi
'Omega
\forall
\exists
‘1

\cong

11}

\rightarrow
‘\downarrow
\eire

\pm

\geq

\propto
\partial
\bullet
\div

‘neq

IV

c"‘&i%%
< =
e <
) 4
T
\equiv = \approx = taleph N
\Im 3 ‘Re 5 wp v
\otimes ® \oplus @ ‘oslash &
\cap e \cup v \supseteq =
\supset D \subseteq ‘subset -
\int | \in € ‘o °
\rfloor ] ‘leeil [ ‘nabla v
\Ifloor L ‘edot \ldots
\perp 1L \neg - \prime
\wedge A \times X 0 5
\reeil 1 \surd ¥ 'mid |
\vee v \warpi © \copyright ©
\langle ( \rangle )
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Next week

Chapter 9

Numerical Analysis in MATLAB
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