[ padpmnyeckne BO3MOXHOCTH
Matlab



[ pacpuka B Matlab

* BbicokoypoBHeBas

— He TpebyeT OoT nonb3oBaTens AeTanbHbIX 3HAHUU O
paboTe rpadpmnyeckon NogcUCTEMBI

e O0ObeKkTHad

— KaXkablh OObEKT Ha PUCYHKE MMEET CBOWMCTBA,
KOTOPbIE MOXHO MEHSITb

* Ynpasnsemas (handled)

— OOCTYnN K rpadpuyeckum obbekTaMm BO3MOXKEH KaK
4yepes NHCMNEKTOP OOBLEKTOB, Tak U NPM MOMOLLIN
BCTPOEHHbIX QYHKUKUIN (OecKkpunTopHas rpaduka)



[1BymepHbie (2D-) rpadukn

* [lpocTenumn cnocob noctpoeHnsa 2D-
rpaguka:
1. 3apaTb 00racTb NOCTPOEHUSA (aAnanasoH);

2. BblYUCINTb 3Ha4YeHne PyHKUMM Ha obnacTu
NOCTPOEHUS

3. MNOCTPOUTbL rpadouK npm NomMoLLnM ogHou 13
BCTPOEHHLIX yHKUMM Matlab



>> X e OGO B fn OO B B
> v sin(x):;
>> plot(x, ¥

) Figure 1
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[locTpoeHne BTOpOro rpadpuka

> X = -pi: .01: pi;

» Ecrm cpasy xe - -

NOCTPOUTb 2> pios ix, 2
»
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[TocTpoeHne OByX rpadPUKoB B
OQHOWN CUCTEME KoopAUHAaT

« [lBa rpaduka B ogHon CK MOXXHO
NOCTPOUTL crieayroLwmmMmn cnocodbamu:

1. «3aKkpenuTb» rpadmnyeckoe OKHO npu
NOMOLLM KOMaHObl hold on

2. NPUMEHUTb OOHY KOMaHAy plot



3akpenrneHune rpadpnyeckoro okHa

>»> X = -pi: .01: pi;
>> § = sin(x); J Figure 1
>> plot(x, ¥) File Edit View Insert Tools Desktop Window Help
> = 2 ~ ! ' = N o
% el DeE&E hRaMHe (€ 08 =0

>> hold on
>> plotix, =)
>> 2 = Ccos(x):
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[lononHuTenbHblEe NapaMeTpsbl
KOMaHAbl plot

>> x = =-pi: .01: pi: ) Fonre 4 @@@
>> ¢ = sini(x): = g
N

5> 2z = cosix): File Edit View Insert Tools Deskiop Window Help

>» plot(x, ¥, X, 2] D@ggk QQ@@@ DIE—E] E@
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[lononHuTenbHblEe NapaMeTpsbl
KOMaHAbl plot

B KOMaHOe plot MOXHO 3adaTth ANA KaXXaoro
rpadumka

— uBeT JIMHNU TN MapkKepa TUM JIMHNU
b blue . point - solid
of green o circle - dotted
E red X X-mark - dashdot
(e cyan + plus - dashed
(] magenta * star (none) no line
v vellow s sSquare
k black d diamond

v triangle (down)
2 triangle (up)

< triangle (left)
> triangle (right)
p pentagram

h hexagram




[lpmep KomaHabl plot

>> X = -pi: .01: pi:;

>> ¥ = sin(x):

>> 2 = cosi(xX):
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[locTpOoeHMe HECKOMbKNX rpadouUKoB
B OQJHOM OKHe B pa3Hbix CK

* [loBepXHOCTb rpadonyeckoro okHa MOXHO
pPa3gennTb Ha 30HbI, B KaXXOQ0on N3 KOTOPbIX
BbIBOOAUTbL CBOU rpadouk

e [1NnAa 3TOro CNy>XXutT KoMaHga subplot

* B Ka4yecTBe NapaMeTpoB en nepenaeTcsd
TPEX3HAYHOE Lienoe Bnaga mnk

°* M N N onpenensT KONMMYEeCTBO rpadpmnyeckmnx
«MOOOKOH» MO rOPU3OHTann 1 BepTUKanu

* K 3agaeT HoMep rpadpnyeckoro «nNogoKHa»
— NopAaoK HymMmepaunn — rno CTpokKam
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[lepBbI subplot

<} Figure 1
File Edit View Insert Tools Desktop Window Help
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>> X -pi: .01: pi:

>> v sin(x):;

>> 2 = cosi(x):

»>» subplot(211l); plot(x, ¥, 'c')
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BTopon subplot

>> X = -pi: .01: pi:
>> ¢ = sin(x):
>> 2 = c0o3(X):

>> subplot{21l); plot(x, ¥, 'c')
>> subplot(212); plotix, =z, 'g')

) Figure 1 E]@

File Edit View Insert Tools Deskiop Window Help ~
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bonee Xutpbin NnpumMep subplot

>>
>>
>>
>>
>>

subplot (221);
subplot (222);
subplot (212);

J Figure 1 Q@@
File Edit WYiew Insert Tools Desktop Window Help ~
DEeE&ES K RAO® € 08 80
1 1
0.8 0.8
0.6 = 06 999
04 04
02 0.2
0 : 0 & ;
0 0.5 1 0 05 1
1r
08
G 212
04+
02
0 1 1 1 1 1 1 1 1 1 ]
0 0.1 0.2 03 04 05 0.6 0.7 08 09 1

14



[locTpoeHue rpadpnkoB B pa3sHbIX
roadony4eCcKMX OKHaXxX

« Co3pgaTb HOBOE rpadonyeckoe OKHO MOXHO
KOMaHOOWU figure

« KomaHaa figure co3gaeT rpadpuyeckoe
OKHO 1 BO3BpaLlaeT yKkasaTelb Ha Hero:
h = figure

* AKTMBN3NPOBATL paHee co3gaHHOE OKHO
MO>XHO KOMaHOou figure (h)
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figure : NpUMep ncnonb3oBaHusa 1

>> X = -pi: .01: pi:;
>> § = s8in(x):

>> 2 = cos(x):

>> plot(x, ¥

>> figure
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figure : NPUMEP NCNONb30BaAHUSA 2

>> X = -pi: .01: pi:
>> ¥ = 2inix):
>> 2 = cos(X)
> v = sin(l.
>> £ = figure

1
f =

05}
1

ot
>> ploti(x, ¥
>> figure 05
>>oplot(x, 2, 'm')
>> figure(f)
>> hold on -14
> plot(x, v, 'r')

) Figure 2
File Edit View

H File Edit View Insert Tools Deskiop Window Help
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Ax1s. yrnpaBneHne macLutabom

« KomaHaa
axlis ([Xmin Xmax Ymin Ymax])
3agaeT obnactb NOCTPOEHUSA rpadmKoB Mo
ocaAM XY

* Vicnonb3yeTtcd, ecnu peaynerar
aBToMacLuTabupoBaHus
HeyOOBNETBOPUTENEH
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>
>
>
>

X = -pi: .01:
¥ = tani(x):
plot(x, ¥)

Axis He ncrnonb3yeTcs

pi;

J Figure 1

File Edit View Insert Tools Desktop Window Help
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Axis MCnonb3yeTcH

>> X = -pi: .01: pi;
>> ¥
>> plotix, ¥), axis([-pi pi -5 5])

tan(x);

) Figure 1

File Edit View Insert Tools Deskiop Window Help
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OdopmMneHne rpapmnkos

 [1na rpadpmnkoB MOXXHO 3a4aTh
— MacwTabHyl CeTKy: grid on
— 3aronoBoK: title (! 3arojsorok’ )

— noanucu ocen: xlabel (! rexcT’) U
vlabel (’"TexkcT’)

« B 3aronoBkax n noanmncsax MoXxXHo
MCMNoNb30BaTb HOTAUMUIO cucTemMbl TeX
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[Tpumep odbopmneHnsa rpadouka

>> X = -pif3: .001: pi/3;
> v = s3ini(l./x):
>> plotix, v), grid on, title('y=sini(l/x)'), xlabel('X'), vlabel('Y')

) Figure 1

File Edit View Insert Tools Desktop Window Help
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y=sin(1/x)
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dopmaTunpoBaHme rpadonkoB

-) Figure 1

[ .D'OCTyrI HO Insert Tools Desktop ﬂindow Help N
Undc ? D E] E OO

N3 MEHIO | '

Edit:

/.

Copy Figure

Copy Options...

Figure Properties...

Axes Properties...

Current Object Properties...

Colormap...

Find Files...

Clear Figure
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Clear Command Window
Clear Command History

Clear Workspace




[ padonKn PYHKLUW, 3adaHHbIX
napamMmeTpu4eCcKn

« CTpoATCA Npu nomoLLm onepartopa plot

 BHayane 3apgaeTca ananasoH NoCTPOEHMUS
t

» 3aTeM BbIMUCHATCA x (t) N y (t)
* VI cTpontca rpaduk
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[ padonKn PYHKLUW, 3adaHHbIX
napamMeTpU4eCcKn




[ padonKn PYHKLUW, 3adaHHbIX
napamMmeTpu4eCcKn

* [padpumkm napameTprnyeckmnx PyHKLNN
4aCTO BO3HUMKAOT B PU3NYECKUX
NPUNOXEHNAX

* He3zaBucnmaga nepemeHHaqa t B 3TOM

crnyvyae UMeeT CMbICIT BDEMEHU, x U v —
KOOpAVHAaTbI

 [1na nocTpoeHna guHammyeckoro rpaduka
MOXHO MUCMONb30BaTh PYHKLMIO
comet (X,Vy)
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OyHKUMKM B nonapHon CK

« CTposaTCcAa aHanornM4yHo rpadoukam
doyHKUMIN B OeKkapTOBOU cUCTEME

« [1na nocTpoeHna ncnonb3dyetca komaHaa
polar
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>>
>x
>>
e

rhi =

0:

r = phi;

polar

(phi,

r,

-
r

I'gl:l

) Figure 1

File Edit VYiew Insert Tools Deskiop Window Help
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TpexmepHasa (3D-) rpaduka

* [locTpoeHue
— NOBEPXHOCTEN

— KOHTYPHbIX anarpamMmm (NMHUKU paBHOro
YPOBHS)

— 3D-nnHun
— BEKTOPHbIX NOneu
— cKanapHbIX noneu

— 1 ap.
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[TocTpoeHune 3D-noBepxHOCTH

* PaccmoTpum npumep:

NOCTPOUTb NOBEPXHOCTb f(x,y)=sin(r)/r, TAE
r=sqrt(x°+y°)
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>> [X,Y] = meshgrid(-8:.5:8); -) Figure 1 Q@@
> R = sgre(X.”2 + Y.%2) + eps; : - - -

; File Edit View Insert Tools Desktop Window Help N
*> Z = sin(R)./R:

>> surfl(Z) Ned& h RQAM® | E 0E | =03

>

OyYHKUMA meshgrid Bo3BpaLWlaeT ABEe MATPULLbl — X N Y —
KOTOpble onpeaensarT 0b6nacTb NOCTPOEHUS PYHKLINN

Ecnu ananasoHbl N0 X U Y pasHble, TO PyHKUUK
nepenarTcd ABa gnanasoHa

CobCTBEHHO MOBEPXHOCTb BbIBOAUTCA PYHKUMEN surfl
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OYHKLUMKM NS NOCTPOEHUS
NOBEPXHOCTEN

QyHKUUS Lrns yeao ucrnonb3yemcs

mesh, surf [TocTpoeHmne noBepxHOCTEN

meshc, surfc |CTPOUT NOBEPXHOCTb U KOHTYPHYIO AnarpamMmmy nof Hew

meshz [ToBEPXHOCTb Ha «nbeaecTarne»

surfl [MlogcBevyeHHass MOBEPXHOCTb

contour KoHTypHas anarpamma

plot3 TpéxmepHas NMHUA (napamMmeTpuyeckoe 3agaHue)
comet3 [1Bn>xeHne no TpeXMepHOU NNHUM

* O gpyrmnx rpadpmnyecknx yHKLUNUAX MOXHO y3HaTb
B cucteme nomowtn Matlab
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