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úE÷ønã�*Ð�KäÁ´µ¥z
¢5�(K¹��U>?LE¥STCØ=
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¥z÷øb¥ 3-2�£# 

 

 

 

 

 

 

 

 

 

 

 

 

Â 3-1  ÂJ^ê�rë�

 

Â 3-2  ÂJ^ê 

2�������	 
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� 
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ò°9Ð�#MatlabL�STC
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ðñ# 

¥ ì í î ï¥ ðñ 

~�#$ªòó
 

ÂJôõ 1 ÂJôõ 2 ÂJôõ 3 

�ö÷ìøUù á �ö÷ìúm �ö÷ìûüúm 
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a�� 

� º�¥z÷ø
ºK÷þG��ÏîïKº¸�DEK¢5��¥z÷ø��º


�f# 

� ¥z«¬�º
�fK«¬
&jÁrK��¥z«¬��ºîï
�fK�º<WK

¢5÷ø��«
�f# 

� I�¦
ðñð�¥z«¬
�fKì4I�¦
ðñ÷øKH�I���I¹ÌB

¥zY�>?½¾K[¥¦ò°# 

� I�¦
ñs�¥z«¬
�fKì4I�¦
ñs÷ø# 

� ��¥z«¬
�fKì4�÷øK[¥¦ò°K��
¡r\�
ôõ# 

� .��
�fKì4.÷ø# 

� 
��
�fKì4
÷ø# 

� ¡r��
�fKì4¡r÷ø# 

� \��
�fKì4\÷ø# 

� ���
�fKì4¥�÷ø# 

4�������
 

��¥z÷ø�I�/�cô$b
	
Kb Root�Figure�Axes�Image9K�ÞG,

���/
$'��
G¥z÷ø
¢£Y�KçbMN
j
àBG�#ÕDU¥z÷ø


�/§¨�/Æ6x$b|ÏÕ
�/'#�/Æ�DE­�ÔKÁ�
�/'�?�Á�§

�
&Kb���Ì��Ô&�¬���e��­�Ô9#B4*DE¥z÷øæKbÁ	²

uc$
�/KàHIÉª'# 

5������� 

a1chk÷ø# 

öX�hk÷ø÷DE�ÌJ�?�F;E¥z÷øKNøùE�hk÷øú÷DIa

�Khk÷ø�u��ì4
÷ø#B��Ï«¬JKÈE«¬
Ý{�F9�
Khk÷ø

F�FûÂÑb��Ès�ü.àÁ�CKîLBÈs.
�ü�YFÍã�ýBYKýB�#

JbKI line:;Ès.�H1=line([1 5],[1 5])�H2=line([2 4],[4 2])KF¢� H2Lhk÷ø#

b�I¹Ìs� H1 .�ü��W
ÙYKhk÷ø,L H1K´b�s��ü�KÌhk÷

ø��L H2# 

a2ct�6st# 

£;¥z÷ø
�/J�§ït�aPositionc6staUnitscKt��/��DEP¯Ò

��[left,bottom,width,height]K¢J[left,bottom]÷þGô÷ø?�4t�Kä[width,height]�

¼÷ø
®O6�O# 

Units�st�/K�½'DI§¨þ��������Ò9# 

a3cE¥# 

�"E¥x!"E¥�öXâ²÷ 

� �"E¥ &��÷ÔE¥znãÐ�
K¥zÕD�(
�/���ÉªY���


KÕ(»êCMatlab_`
�I/# 

� !"E¥ &���cñ¥zK÷¥z
ÕD�(nãðñKI���I�`�I�

¦
���^¿
^I¥zKÕ(»êCMatlab_`
`{/# 
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	��� � ��������

r¤���B 3.1¤
q�Y�I��é¥¦�U§�
¥z÷ø# 

1���� 

MatlabJ÷ø
�Y"�òD
DE÷øKÑ Rootaº÷øcKB 3.1¤JSÞKº÷ø

�òD
K¢5��÷øA�º÷ø
�Ä�÷ø#º÷øB Matlab �0æK�2390ì

4KáÊ÷þ��Ïîï#��Á�9ãì4
K´I���÷º÷ø
�/nã��K&ä

´µ¥z
¢£# 

2��������Figure� 

Matlabº÷ø<�
ëDÄ�÷ø� Figurea¥z«¬÷øcK¥z«¬�I�Bº÷ø

aîïcY¢£ Matlab ¥z
�*«¬K¥z«¬J��§ï&,¥z6¥zI�¦
#I

���BMatlab îïJì4ßç;E¥z«¬a�-|���ÏrÀ�z
rñcK��
¥

z«¬��º÷ø
�÷øKä��¢5
¥z��¥z«¬
�÷ø#¥z÷ø�ÈEqr

�(���¥z÷øaCore graphics objectsc6ü�¥z÷øaComposite graphics objectscK

È©
�»Wyb�� 

� ��¥z÷ø���"E¥ &6�A÷øI�ì4¥z÷øaPlot objectsc# 

� ü�¥z÷ø����÷ø�A
[�Ïó�I�ST�I�
��E¥¦
# 

b�hk
 Matlab XL�ì4¥z«¬÷øKÌ°IßàDEE¥ &Kb plot�mesh

9K����2390ì4¥z«¬Ñäb�hkîïl§ï;E¥z«¬KÌ��DE«¬

�cLhk«¬K�L��E¥ &
õé«¬# 

3��������UI objects� 

I�¦
÷ø�¥z«¬÷ø
DE�÷øKI�ì4I�¦

'(|Ï¥z#��

÷ø Uicontrol LJKb�I��b¼÷øKÌ23ùã|Ï
¦° &K;A;U§�
�

JKb����gð�	\9 Windows ÷Sð
qr½�#I�¦
÷ø
¢¡�÷øK¨

©�)� MatlabJ|Ï
¸¹¡�# 

4�����Axes� 

�÷ø6I�¦
÷ø�pã

�Ï2#�÷øB¥z«¬JcôDE	c
âRK

[%9À���÷ø�rñB¼âRÃK¢§ï
 4E�÷ø(²L���÷øaCore objectsc�

¥z÷øaPlot objectsc��÷øaGroup objectsc�?y÷øaAnnotation objectsc# 

a1c��÷øaCore objectsc�§ïqr
��÷øKb line�text�axes�patch�rectangular

9KIGDI¥z
EñÑÚL	R
��÷øKb surface�images�light 9#���� 

&Á#¢£K´�%´µD�÷ø
�/��K�»bg 3-1�£# 

� 3-1  hij�:; 

ij :; 

figure ýþÂJôõ 

uicontrol ÂJ÷ìøU 

uimenu ýþ�ö÷ìúm 
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 +� 

ij :; 

Axes ýþá^ê 

line ýþ¥^ê 

patch ýþí^ê 

surface ýþì^ê��x�g� 

light ýþ�ï^ê 

�
�é�( &
°I��# 

#figure�ì4¥z«¬# 

°I���h=figure(n)  

nL«¬�0# 

%uicontrol�¥z¦
ðñ# 

°I���h=uicontrol('property',value)# 

property/value �cðñ§�# 

+uimenu�ì4I�¦
ñs# 

°I���h=uimenu('property',value) 

property/value �cñsz�# 

;axes�ì4�÷ø# 

°I���h=axes('property', {left,bottom,width,height}) 

left,bottom,width,heightcô�÷ø
t�x=x# 

�� 3-1� 

axes('position',[0.1 0.1 0.5 0.2]) 

x=0:0.5:10; 

y=x; 

plot(x,y) 

¥zó�b¥ 3-3�£# 

 

Â 3-3  ÃÄrs�
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axisªvX��cô�
t��®O6�O# 

b�axis([0 10 2 10]) 

?çC©
â²# 

Bline�ì4.÷ø# 

°I���h=line(x,y,z) 

Gpatch�ì4\÷ø# 

°I���h=patch(x,y,z,c) 

x�y�zcô;ÆzKc �cÔÕ�8# 

�surface�ì4
÷øK�!" &# 

°I���h=surface(x,y,z,c)  

x�y�zL37K
�ÌKcL�8*+Kä surf��Ä &# 


light��M÷ø# 

 & lightì4DE�MzKDE�Mzï 3EîÒ��8����t�# 

°I���light('color',[1,1,1],'style',local or infinite,'position',[x,y,z]) 

local�x,y,zg£Mzt�Ñinfinite�x,y,zg£±��M�Þ¼���í�# 

�� 3-2� 

subplot(2,2,1) 

membrane         %������� 

light('color',[0.9 0.5 0.1],'position',[0,-2,1]) 

%	
��
���������(0,0,0)�(0,-2,1) 

subplot(2,2,2) 

membrane  

light('color',[0.9 0.0 0.1],'style','local','position',[1,-1,1]) 

%	

�������(1,-1,1)�� 

¥zó�b¥ 3-4�£# 

 

Â 3-4  ÃÄrs�
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�image�¢£¥�# 

°I���h=image(x) 

xL¥�*+# 

�text�Ì?¡­÷ø# 

°I���h=text(x,y, 'string') 

x�y �cÌ?t�KstringLÌ?­�Ô# 

b�h=text(0.1,0.2,'super star')  

ÕE!" &¸?ì4DE¥z÷øK[%$b�G�h
ôõ÷øJ# 

a2c¥z÷øaPlot objectc�D���I�ÄE¥Y�Eñ¥z
 &���¥¦÷

þ
ò°'K&äì4¥z÷ø#MatlabJ��¥z÷ø����÷ø�A
K���Þ�

�÷ø
�/��ðñ��¥z÷ø
|Ï�/K¢§ï
Eñ &bg 3-2�£# 

� 3-2  &'ijkL�a�3� 

3� :; 

areaseries �U areaÂ 

barseries �U barÂ 

contourgroup �U contourÂ 

errorbarseries �U errorbarÂ 

lineseries �U�¥Â 

quivergroup �U quiverÂ 

scattergroup �U scatterÂ 

stairseries �U stairsÂ 

stemseries �U stemÂ 

surfaceplot �U surfÂ 

 

a3c�÷øaGroup objectsc��£I�%�÷ø
�÷ø��LDE�K����ÔE

�Ã
÷ø�/#Jb��ÔE�L�É
avisiblec�Á�É
ainvisiblec#D�½$CD

E�÷øKÌ¢J
��÷ø�%�½$#MatlabJ
�÷ø�ÈU�hggroup6 hgtransform#

hI�ì4DE�÷ø[ðñ×÷ø
�É/��½¾/��LDE�*÷øæKHIk©Ñ

h�÷ø��	/��nã�-æKÌHI�©# 

a4c?y÷øaAnnotation objectsc�BMatlab
?y÷øJKline6 Rectanglex��

÷øJ
Á�K¨©�?çâ(#I����Þ¥zEñ«¬
 Plot Edit O���ñs�J


 Insert½��ì4?y÷øÑVDUY���Þ annotation &�ì4#?y÷øì4BÖ

�
�Ì�JKo��no®6�BÔE«¬J
¢£KI�X���Þ¹Ë��Ìa�?�

4Lí�(0,0)KPY4L(1,1)c
Y��cô?y÷øB¥zEñ«¬J
t�# 

	�	� � ��������

¥z÷ø���/��í
K���Þ
G�/�ðñ÷øW��ãL9:;	
# 

I�Á´��Ö×hkßç÷ø
ßç�/'Kä���uc=;&�/
$'#B�
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"E¥J÷¥z÷ø
�íDI�w�
���"E¥ &90��
Kî�÷I��aúm

�ÁÌ�
# 

´Bò°E¥JYí¥z÷ø��I�ÝyHI
K���v��J�&KIò°��

¥z÷ø
�/# 

�GMatlab÷ø
Éû�/�G�0�/K~���/
Ð� &�HI��MatlabJ


÷øKg 3-3��CMatlabJ
�0�/# 

� 3-3  Matlablij�mnop 

op qr 

BusyAction øUMatlab��.�g����zK 

ButtonDownFcn m�	
5�Ä.�g� 

Children �^ê
��^ê��� 

Parent �^ê��^ê 

Clipping æ����K��^á^ê��^ê
 

CreateFcn ��DE�^êýþ5�Ä.�g� 

DeleteFcn ��DE�^ê��ö�n����5�Ä.�g� 

Handle Visibility ���öøU��Matlab��Ä4.�g�å<�^ê���M�� 

HitTest �&� Øm�!��^êæ�G�23^ê 

interruptible �&23�.�g���MN�*"�.�g��� 

Selected �n�^ê���!� 

SelectionHighlight �&!��^ê��MNM#$%{ 

Tag �ö�&�^êØ& 

Type �^ê�DE�FigurekLinekText?
 

UserDate �ö'(Y�^ê)*�WX�F 

Visible �&�^ê��M+ 

 

�
%��¥¦ò°
qrq�K��÷ø�/
"$x��# 

1��	�handle���� ! 

öX�ò°÷ò°�¥z÷ø
Ì|fiaòD
À�cKÌ|fiï�¥z÷ø
�U

Ü�
�/zä# 

öX�ò°¥z÷ò°¥z��I!"E¥ &K�Þ÷÷ø�/
��xÐ��ê

E¥# 

ò°¥z�DU
�÷ø
E¥23K¢J��¥zÐ���ð÷¥z÷øä`
# 

ò°¥zÕ(»êC
�÷ø
����# 

<k¥¦
�"¥zuvab plotc���ò°¥zklLq�ûA
K�¹��G�E

íîKò°¥z���L!"aLow-levelc¥z# 

ò°¥z
>?b�� 

� ò°¥z��¼çG,Matlab;A¥z
Y�# 
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� ò°¥z�£cñ¥z
£;	/K±��÷¥zvD�xG0KX�´µ��¥z

õé
Ô»G0# 

� ò°¥z��áÊì4.�¡r�v��
�¥zI�¦
# 

�¥z÷ø
ò°&,��� 

ºîï�0# 

¥z«¬�¹Ô&Kg£¥z«¬�0# 

¢5÷ø�÷þ
ÇÆO¬�&# 

��?ì4¥z÷ø
Matlab &����é�ì4¥z÷ø
ò°# 

�� 3-3�ì4 10«¬K¥¦ò°# 
h=figure(1) 

h=1   '�� 
!"#� 

h=figure('color',[1 0.1 0],'position',[0 0 200 100],'name','ww') 

h=line(1:6,1:6)   '$%&'()*+,%-.��/�)01 

,� h�ò°'——��&# 

2�"#��$��%&'() 

Matlab JK�Ïò°¥z
DEØL��
q��hk/aBe Currentc#JbKhk


«¬ÑLÊ�Eñ &õé
«¬Ñhk
�Ì�à�ì4�Ì��÷ø
ªvõéjÌ�Ì

�Ñhk
¥z÷øÌL��ì4
¥z÷ø# 

I���áÊm°IEñ &
¥¦'¿{BDE,�JKWX�E,�à�|þ¥z


ò°# 

VWDU"$hk÷øò°
yIY��°I get &# 

get�"�ò°¥z÷ø
�/6¥¦��÷ø
ò°'# 

°I���get(gca,'�/') 

¥¦hk�Ì
s��/'# 

set�G,¥z÷ø
�/# 

^I &� 

gcf�hk«¬÷ø
ò°aGet Current Figurec# 

gca�hk�÷ø
ò°aGet Current Axesc# 

get(gca)�¥¦hk�Ì
���/'# 

Ð���� 

h=gcf�%hk«¬÷ø
ò°¥¦ h# 

get(h)� get(gcf)�Ö�hk«¬÷ø
�/# 

delete(gcf)���hk«¬
�/# 

�� gcf6 gcaSTCDE�s"$hk¥z«¬÷ø6�÷øò°
Y�Ḱ � F%

BM¡lJHIKîL!pDI��
M¡lÁÜº,I�ãL�"$hk÷ø# 

�
�Þ�s�J�a�È &
HIY�# 

�� 3-4� 

x=1:10; 

y=1:10; 

h=line(x,y) 

get(h) 
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get(gca,'children')     %2)34$%��&'(5��&'()01  

h1=line([0:10],[0:10]) 

âãó�� 
h1 = 

  179.0144         %h1
01)46  

ó�b¥ 3-5�£# 

 

Â 3-5  ÃÄrs 

%78&'()9:;<�9:  

    get(h1) 

    Color = [1 1 0] 

    LineWidth = [0.5] 

    MarkerSize = [6] 

    Xdata = [  ] 

    Ydata = [  ] 

    Zdata = []   

    Children = [] 

    Parent = [56.0001] 

    Type = line 

    UserData = [] 

%=>2�&'()?4�@72)01 

    get(gca) 

%@7A� 

get(gca,'colororder') 

âãó�� 
ans = 

         0         0    1.0000 

         0    0.5000         0 

    1.0000         0         0 

         0    0.7500    0.7500 

    0.7500         0    0.7500 

    0.7500    0.7500         0 

    0.2500    0.2500    0.2500 

%B�&C�!")DA 

set(h1,'color',[1 0 0])       %EF 3-6GH 

pause(2)    %IJ 2sKLFM)NO 
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set(h1,'color',[1 0.5 0])     %EF 3-7GH 

pause(2) 

set(gcf,'color',[0.5 0.5 0.5])   %EF 3-8GH 

pause(2) 

set(gcf,'color',[0.5 0.6 0.8])   %EF 3-9GH 

   

  Â 3-6  ÃÄrs 1   Â 3-7  ÃÄrs 2 

   

 Â 3-8  ÃÄrs 3  Â 3-9  ÃÄrs 4 

3����$�*+ 

ðñDE¥z÷ø��Þò°�ê
K�»��Þò°Ð� & get�set%�÷øò°�

/nã��x
G# 

a1c÷ø�/
áÊÐ�# 

÷ø�/
áÊÐ���Þhkò°��ê
K��"m�"�hkò°'��÷ø


�/K���Ö×�
G# 
get(h) 

get(h, 'propertyname'P 

set(h) 

set(h, 'propertyname',value) 

set(h, '9:;<', 'Q9:'P 
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         'color', 'r'  

         'linestyle', ':' 

         'figurecolor','m' 

a2c÷ø�/
å#Ð�# 

÷ø�/
å#Ð���Þôf÷ø��Éª÷ø�/��ê
# 

ôfò°�/J��Éª'�K���f÷øA��å#¼�/
Éª'# 

�/Éª'
�íóôL� 

Dfault+÷øÆ�+÷ø�/ 

b�DefaultFigureColor�¥z«¬
�8# 

    DefaultAxesAspaceRatio��
�¥�J# 

    DefaultLineLineWide�.
®O# 

    DefaultLineColor�.
�8# 

Éª'
"�x����� get�set &�ê
# 

get(0,'DefaultFigureColor')�"�¥z«¬
Éª'# 

set(h,'DefaultLineColor','r')���.
�8L$8# 

JbKB¥YîÉ¡­?yK�8L$8# 
set(gca,'DefaultTextColor',[1 0 0]) 

gtext('RS') 

gtext('TS')         %UVWX 

B�÷øY��­÷ø
�8Éª'L$8Kå#¼Éª'B¥YîÉ$8
¡­?y# 

�� 3-5� 

%�2'(Y?4'(PZB�&)DA[\ 
]A 

x=0:2*pi/180:2*pi; 

y=sin(2*x); 

set(gca,'DefaultLineColor',[1 0 0]); 

h=line(x,y) 

âãó�� 
h = 

   68.0001 

¥zb¥ 3-10�£# 

 

Â 3-10  ÃÄrs 1 
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set(h,'color','default') 

^N_[\)]A 

ó�b¥ 3-11�£# 

 

Â 3-11  ÃÄrs 2 

�� 3-6� 

x=0:2*pi/180:2*pi; 

y=sin(2*x); 

h=line(x,y) 

set(0,'DefaultFigureColor',[0.5 0.5 0.5]) 

% `GaQFM!")DAb[\ cAB�
de)fA 

ó�b¥ 3-12�£# 

 

Â 3-12  ÃÄrs 1 

set(h,'color','m','linewidth',2,'linestyle','*') 

ó�b¥ 3-13�£# 
set(0,'DefaultFigureColor','b') 

h=line(x,y) 

set(h,'color','r') 

set(gca,'xcolor','w') 

set(gca,'ycolor','w') 
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ó�b¥ 3-14�£# 

   

 Â 3-13  ÃÄrs 2 Â 3-14  ÃÄrs 3�

	��� � �����

�Y�¨©��¥¦C Matlab÷ø�/
"$6��K�jYKMatlabJ
��÷��

/��23Ã4
Éª'KÑé%��Ñh�KI����9ãcôßàDE Matlab ÷ø


Éª�/'# 

1�,-$�.�/0 

Matlab ÷GÉª'
´µ�&hk÷øé�K&½÷ø'�9ÄóôYãKá��êI
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set(gcf,'DefaultLineLineWidth',3) 
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Bº÷ø"uc¥z«¬÷ø
8ß# 
set(gcf, 'DefaultFigureColor', 'b') 

VWK°I get &X���chk
Éª'���B÷øóô
ùD"
KJbb�f

i
�I�¥¦hk¥z«¬J
��Éª��# 
get(gcf, 'Default') 

3���$��12() 

I�L��c÷ø�/
Éª'�Ám�/'�L)&HIKMatlab L¢÷ø���/

��cC	c
'KDIm�E'�LÁ�/
é%��'aFactory-Defined Property ValuescÂK

I����Þõö��fi�"�÷ø�/
é%��'
�Ô�g� 
a=get(0, 'factory') 

fiJ get &¥¦DEô)&�Kó�b�� 
a =  

                         factoryFigureAlphamap: [1x64 double] 

                       factoryFigureBusyAction: 'queue' 

                    factoryFigureButtonDownFcn: '' 

                         factoryFigureClipping: 'on' 

                  factoryFigureCloseRequestFcn: 'closereq' 

                            factoryFigureColor: [0 0 0] 

                         factoryFigureColormap: [64x3 double] 

                        factoryFigureCreateFcn: '' 

                        factoryFigureDeleteFcn: '' 

                     factoryFigureDockControls: 'on' 

                         factoryFigureFileName: '' 

                 factoryFigureHandleVisibility: 'on' 

                          factoryFigureHitTest: 'on' 

                    factoryFigureIntegerHandle: 'on' 

                    factoryFigureInterruptible: 'on' 

                   factoryFigureInvertHardcopy: 'on' 

          gg%hijk�lm9: �� 

                      factoryRootInterruptible: 'on' 

                     factoryRootRecursionLimit: 2.1475e+009 

                factoryRootScreenPixelsPerInch: 96 

                 factoryRootSelectionHighlight: 'on' 

                  factoryRootShowHiddenHandles: 'off' 

                                factoryRootTag: '' 

                           factoryRootUserData: [] 

                            factoryRootVisible: 'on' 

��é%��'�§ïB¼ô)&�
|þ­ÞJKJb� 
factoryRootVisible: 'on' 
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VWKI�X��s�"$E²�/
é%��'Kget &
°I��L� 
get(0, 'Factory<ObjectType><PropertyName>') 

JbKI�5*Ö×"$ Figure§�÷ø
 Color �/KÌ¸�õöb�fi� 
>>get(0, 'FactoryFigureColor') 

  ans= 

      0     0      0 
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1�3456 menu 

°I���K= MENU(HEADER, ITEM1, ITEM2, ... ) 

b�K = menu('+½¾','plot','mesh','surf') 

ó�b¥ 3-15�£# 

 

Â 3-15  ÃÄrs 

2�$�789 

Propedit(h)�@`�/de¯# 

�� 3-7� 

x=0:2*pi/180:2*pi; 

y=sin(2*x); 

h=line(x,y) 

set(0,'DefaultFigureColor',[0.5 0.5 0.5]) 

Propedit(h) 

ó�b¥ 3-16�£# 

 

Â 3-16  ÃÄrs 
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Ï�úà�� S16 S2
�OKv S2BõöaK°â045cYá�
,�� dtKÌ�� 
2 2 2 2h [l r cos (dt)] r sin(dt)= − +  

 

Â 3-17  ��,ßªë�

BI!"E¥ &ñ�0DæK�67DE,�K�@�õ4 dtK��mb0¥z÷ø


t� x�yg£L dt )&K�à���J
 xp�ypKxs1�ys1Kxs2�ys2Kxa�yaKxa1�

ya1ÑÊ½I set ªv�Þò°m��&,*+á��÷øK�I drawnow ªvEñé�#
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Â 3-18  ÃÄ÷ì�

¢�ê
zfib�� 
clf; 

Hf=figure(1); 

Ha=axes('PlotBoxAspectRatio',[1,1,1],'Visible','on'); 

%draw cylinder 

x=[-2,-1.6,-1.6,-2]';y=[3,3,9,9]'; 

Hp1=patch(x,y,[1,0.2,0.2],'EdgeColor','b'); 
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x=[1.6,2,2,1.6]'; 

Hp2=patch(x,y,[1,0.2,0.2],'EdgeColor','b'); 

x=[-1.6,1.6,1.6,-1.6]'; 

Hp3=patch(x,y,'y'); 

%draw the track of crank 

t=[0:0.01:1]*2*pi; 

H1=line(2*sin(t),2*cos(t),'LineWidth',1,'Color',[0.5,0.7,1]); 

%draw whell shaft 

Hp4=patch(0.3*sin(t),0.3*cos(t),'b'); 

%set axis,make it equal and unvisible 

axis([-7,7,-4 10]); 

%create piston 

r=2;l=6;dt=0;tt=0; 

h=r*sin(tt+dt)+sqrt(l*l+r*r*cos(tt+dt)^2); 

x0=[-1.5,1.5,1.5,-1.5]'; 

y0=[h-0.5,h-0.5,h+0.5,h+0.5]'; 

piston=patch(x0,y0,'g','EdgeColor','b','EraseMode','xor'); 

%create shafts 

haft1=line(0,h,'Color','b','Marker','.',... 

'MarkerSize',30,'EraseMode','xor'); 

shaft2=line(r*cos(tt+dt),r*sin(tt+dt),'Color','b',... 

'Marker','.','MarkerSize',30,'EraseMode','xor'); 

%create arm 

arm=line([2*cos(tt+dt),0],[2*sin(tt+dt),h],'LineWidth',5,... 

'Color',[0.4 0.3 1],'EraseMode','xor'); 

arm1=line([0,2*cos(tt+dt)],[0,2*sin(tt+dt)],'LineWidth',5,... 

'Color',[0.4 0.3 1],'EraseMode','xor'); 

%animation 

for i=0:600 

dt=pi/10;dsin=sin(i*dt);dcos=cos(i*dt); 

h=r*dsin+sqrt(l*l-r*r*dcos*dcos); 

xp=x0;yp=[h-0.5,h-0.5,h+0.5,h+0.5]'; 

xs1=0;ys1=h; 

xs2=r*dcos;ys2=r*dsin; 

xa=[r*dcos,0];ya=[r*dsin,h]; 

a1=[0,r*dcos];ya1=[0,r*dsin]; 

set(piston,'XData',xp,'YData',yp); 

set(shaft1,'XData',xs1,'YData',ys1); 

set(shaft2,'XData',xs2,'YData',ys2); 

set(arm,'XData',xa,'YData',ya); 

set(arm1,'XData',xa1,'YData',ya1); 

drawnow;pause(0.0005); 

end; 

 

 




