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Chapter 1

Introduction

MATLAB�¶¡g Matrix Laboratory, §´�«�ÆO�^�, ;�±

Ý
�/ª?nêâ. matlab òp5U�ê�O�Ú�Àz8¤3�å, ¿

Jø
�þ�S�¼ê, l�2�/A^u�ÆO� !��XÚ!&E?

n�+��©Û!�ýÚ�Oó�§�|^ matlab �¬�m�ª(�§

�±�~N´/é matlab �õU?1*¿, l3Øä�zé¯K@£�Ó

�, Øä�õ matlab �¬± Jp�¬g��¿�Uå.

MatlabA5µ

ä êêê���OOO������õõõUUU: Ý
�$�, ©Û, �5�ê¦), �©�§ª, DÕ

Ý
, AÏ¼ê�?n, F|�=�, ]�©Û;

ä ±±±ãããõõõUUU: 2D, 3D, n�ã/?n, (Ñ9Äx?n.
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ä §§§ªªª���óóóõõõUUU: �ó{ü´Æ, ¿r?6,?È,ë�,�1õUK��N,

NÁ§SÃã´L.

ä ±±±ããã000¡¡¡���OOO���õõõUUU: e.ªõUL��O, UÜ�O, wà?n.

ä rrr������óóóäääÝÝÝ: ��XÚ, �
Ü6, K�?n, ªÌ©Û, &Ò?nì,

ÚO,  �©�§, a ²�´

ä ***¿¿¿õõõUUU: matlab compiler, matlabC êÆ§ª¥"

1.1 GUI and Basic functions

éÄMatlab�, 3èü9¥: Desktop - Desktop Layout - Default ù�ÒÀ

J
%@�S¡�ª. d�, 3¶4þ�±w�±e.¡

R Menu: �)File, Edit, View, Debug, Desktop, Window, Help�è

ü.

R Toolbar: óä9, Ò´èü9e¡@
ãI.
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R Current Directory:  uToolbar �>��c8¹9, lùp�±�

�Ñ\\�a=�8¹, Ù¦^�{ÚWindowsp¡�0�m©�0I�é

�.

R Current Directory : 3�þ��k����Current Directory �

À�k, §ÚWorkspace�^��I�, �^�þ¡J����, �ØLùp¡

�±��w«Ñ�c8¹¥�©�. ù���B
·��ö�.

R Workspace: lù�I�, ·��±w��cMatlabó��m¥Cþ

&E. :ÂÀ�kþ�iÒ�±��WorksapceÚCurrent Directory À�k


.

R Command History:  u�e�I�,Ù¥P¹
\Q²3Matlab¥

Ñ\�·-.

R Start Button: Ò�Windowsp¡�m©UÜ, lùp\�±ÀJ�

�\���?Ö.

Previous Next First Last Back Forward 3



R Command Window:  um��Command Window´���I

�, ¤k·-1ÑlùpÑ\.

±þ´�±3¶4þ��w��I�. ,	�kA�´\ Call §�â¬Ñ

5�.

R Editor: Matlabg�?6ì, ^5?6m©�. |±�{p�, ��ä

:. '�Ð^.

R Array Editor: ^uw«, ?6Cþ. k:�Excel, 3workspacepV

Â�'CþUgÄ�m, ½¦^·-openvar(’Cþ¶’)�m.

1.1.1 Command Window

o MATLAB¥¥¥~~~^̂̂���AAA���···---:

Ø mkdir:#ï8¹, ~X: mkdir test.

Ø cdÚcd .. :?\8¹; £��c8¹�þ��8¹.
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Ø mdir :íØ8¹.

Ø clc :�¶, d·-��×¶4, é®kCþ�ÎÃK�.

Ø edit :^5�m%@�Editor ?6 m ©�, �±æ^edit ©�¶��ª

5# ï/�m���½
¶¡�©�.

Ø exit :òÑMATLAB.

o MATLAB¥¥¥%%%@@@���(((JJJCCCþþþ: ans, XJL�ªvk¶¡, K�Ñ�

(J ¬gÄ�3ans¥, ��e�gvk¶¡�Cþ$�(åc, ans¥¤;

���ØC.

o ���UUUwww«««���°°°ÝÝÝ

���Matlabw«O�(J��ª(5¿, �´w«(J, ÙÅìSÜ�

;�ØÉK�), ·��±¦^Format·-. ·-�{: Format type. ~

^typeëêk:

Previous Next First Last Back Forward 5



type result example
+ (�ê)+, (Kê)-, (")blank +

bank Õ1�ª, ��©L« 3.14
compact ;n�ª, �Øw«��1, theta = pi/2

Ú loose �� theta=
1.5708

hex �8?� 400921fb54442d18
long V°Ý15 , ü°Ý8  3.14159265358979

long e 15 k�êi��ÆOê{L« 3.141592653589793e+00
long g llong Úlong e¥gÄÀJ�ZL« 3.14159265358979
loose ÑÑCþ�mk�1 theta = pi/2

Ú compact �� theta=

1.5708
rat knêL« 355/133

short ÑÑ�ê:�4 , ¤k�õØ�L7 . 3.1416
�u1000�¢ê¦^�ÆOê{L« 1.0012e+003

short e 5 k�êi��ÆOê{L« 1.0012e+003
short g lshortÚshort e¥gÄÀJ�ZL« 3.1416
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1.1.2 Command History

ù�I��;
·-I�p¤kQ²¦^�·-. ù�fI�kXeù
^

?:

$1ü�·- VÂI�¥;��·-, T·-ò2g�$1.

$1õ�·- �±U4Ctrl ½öShift �ÀJõ�·-, ,�ÀJm�è

ü ¥�: Evaluate Selection

;�·- ^c�1¥¤^�{, À¥\�;��·-, ,�ÀJm�èü

¥: Create M-file

g½Â¯$�ª Ó�,�´kÀ¥·-, 2ÀJe�èü¥�: Create

Short-Cut, ���±ÏL:Âg½Â�UÜ, ¯$/�1c¡¤ÀJ/·-.

��Øù�I�¥{¤·-êâ, �´ÏLm�èü¥/ Delete Selec-

tion/ Delete to Selection/ Clear Entire history ù
·-.

���{{{¤¤¤···---kkk'''���üüü���¢¢¢^̂̂õõõUUU:

o gggÄÄÄÖÖÖàààõõõUUU
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ù�õU�~¢^. �\Ñ\���·-1�, �±UTab�gÄÖà. U


Öà����):

• MatlabSÜ·-, ~þ, 3Search pathS�¼ê�.

• �có�«S®kCþ¶.

• �c8¹e®k�©�¶, 8¹¶.

• 3Command History¥P¹3Y�{¤·-.

o Diary õõõUUU

é¢^�õU, UP¹\3Command Window¥Ñ\�¤k·-, ±9�

Ü©�( JÑÑ. ¢^�{:

m©P¹ �{: diary filename òd�é���·-ÚÑÑ(JP¹

3filenameù�©�¥. XJØ�½©�¶, òP¹3����diary�©�p

¡.

¥äP¹ �{: diary off d�é���·-Ú(JòØ�P¹.

UYP¹ �{: diary on 3P¹�6Ê�, UYm©. �c�P¹Ø¬¿
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�.

1.1.3 MatLab Help

o help ···---¶¶¶½½½¼¼¼êêê¶¶¶ ·^u��¼ê½ö·-¶, �´Ø��äN

�¦^�{.

o lookfor-���°°°MMM��� �±�é¤k¹k��Î'�i�©�, u¢¬é

ú!

o doc-���[[[���ÏÏÏ docÚhelp�{�Ó, �´§¬�mMatlabg����è

Aì, w«���[��Ï.

o demo-üüü«««XXXÚÚÚ p¡�¹
éõMatlab¦^¢~, �#�Matlab¥

�demo��)
flash. éÄ�{, �±3command window¥��Ñ\:

demo ·-.
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Chapter 2

Data in MatLab

�ÙÌ�0�Matlab¥êâ�a., |�/ª, �;�ª, 9XÛÑ\ÑÑê

â.
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numeric-ê�. ù´����a, Ï�`5Ò´·�²~���êi, Ù

e¡[©
Ðõa, «O3u3O�Å¥;���ªØÓ"

• int�Þ�@�G§ L«�.ê§ Ò´�ê§ �¡�êi(X =

8, 16, 32, 64)L«3O�Å¥^X� ��m5�;ù�ê, ù�intX�ê�

±L«l−2X + 1�+2X�m��ê. I�5¿int64a.�êØU^5$�.

• uint�Þ�@�G, Úint�Þ�aq, �´§��ÃÎÒ�.ê, �L

«�ê, ��intX�êL«��´0 ∼ 2X − 1, Ó��5¿uint64ØU<5$

�.

• single ��ü°Ý2:ê, §^
32� . Matlab¥single�L«�ê

���Xe, �LKÑ�µ
��Kê ��Kê ���ê ���ê

-3.40282e+038 -1.17549e-038 1.17549e-038 3.40282e+038

• double�V°Ý2:ê, §Ó^64� , XJ\D��Ø�½Cþ�a

., %@a.´double, §UL«�ê���Xe:
��Kê ��Kê ���ê ���ê

-1.79769e+308 -2.22507e-308 2.22507e-308 1.79769e+308
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char-iÎ. �¶gÂ, ·�Ñ\�iÎ��±;�¤�Cþ, ØLü�i

Îâ´Iþ, XJ�GiÎõ~X�é{, @Ò´iÎ.ê|, iÎ�^üÚÒ

)å5.

Sym-ÎÒ. ^sym½ösyms�±riÎ,L�ª,�§,Ý
�½ Â�êÆ

ÎÒ, §�$�(J�L�ª.

Ù¦[©�{, �kÜ6.,cell-��.,structure-(�.,Javaa, ¼êé

Y��.
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2.1 Manipulating data

ùoõêâa.p¡, ê�.êâ´�E,�)@oõ«a; ��óØ7�
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Ä�õ'uùoõ«ê�a.¥ÀJ=« a.�¯K, $��, ��ÒØI�


)Ø
double�	�Ù§ê�a.. 3Matlab¥, XJ\ØAO`², ¤k

ê�CþÑ���doublea., éuù«a.�Ýº±eSN

�ä

��Cþ´Äê�a.:

* isnumeric(Cþ¶): �ä��Cþ´Ä´ê�a.;

* isfloat(Cþ¶): �ä��Cþ´Ä´2:.(¹ü°ÝÚV°Ý2:),

* isa(Cþ¶,.double.): �ä��Cþ´Ä´V°Ý2:ê,

eps

duM�^���, O�Å¥, ·�Ã{°(L«¤k�ê, ¯¢þ, O�Å

U�;�êØ´ëY�, ´m�
éáål�lÑê�, �;�, Matlab¬

Ïé���;ê���C�@��1�;�, ,��\�T�? 1�;, ùÒ

E¤
¤¢�Ø�. ~X3Matlab¥O�ù�ªf: 1−3∗(4/3−1)·���

Ñ��(J´0, �´du�;Ø���Ï, 3Matlab¥(J´2.2204e− 016.
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¤±3Matlab¥k��AÏ�Cþ: eps, XJü�ê�m�OØ�ueps·�

�±@�§���.

Inf

L«Ã¡��AÏCþ, O�1/0, ±9�L¤UL«������Ñ¬�

�ù�(J. �^isfinite(Cþ¶)5�ä´Ä�Ã¡�.

NaN

L«/Ø´ê0�AÏCþ, O�0/0¬��d(J, �±^isnan(Cþ

¶)5�ä,�Cþ´Ä´/Ø´ê0, xã�~^§5/!�0õ{« �.

2.1.1 Creating Objects

Cþ�¶¡´±i1mÞ, ��i1, êi,ey��iÎG. Cþ¶«©��

�. CþD���é�: CCCþþþ=LLL���ªªª, 3L�ª��±�5ºSN, ±%m©.

MatLab¥k�
dXÚ��½Â�Cþ, �): ans, eps, pi, i,j, inf,

Inf, NaN, nan, nargin(¼êÑ\ëê�ê), nargout(¼êÑÑëê�ê),
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realmax(����¢ê), realmin(����¢ê), lasterr(�#��Ø&E),

lastwarn(�#�´w&E). 3·¶Cþ�,A¦þ;�¦^ù
XÚ½Â�C

þ¶.

êêê|||���MMMïïïÚÚÚ���¯̄̄

o ��D�

�Ì±e�K:

ã Ý
�¤k��7L�u�)Ò[]S. ���)ÒKL«�.

ã Ý
�1S���¦^��½öÏÒ©m, 1�m¦^©Ò½U£��

©m.

ã XJ,1SN�õ, �±¦^Y1Ò..., U£��UYÑ\. Y1Ò Ø

U\3Ý
�1¥�ü����m.

ã Ý
���±´¢ê,Kê, �þ,Ý
�ê�þ½ÙCþ¶, z1¥��

��ê��Ó.
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ã Ñ�Ý
SN�ÏÒ, ½U£��, Kw«ÑMïÝ
�SN; e3Ù�

\©Ò, KU£���Øw«TÝ
SN.

ã Ó�1SÑ\A�·-�, I^ÏÒ½ö©Òm�.

~: ��1ê|

↑Example

a=[1 2 3 4], b=[4,3,2,1]
↓Example

���ê|

↑Example

c=[1;2;3;4];
↓Example

��ê|

↑Example

d=[1,2,3;4,5,6;7,8,9]
↓Example
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�ê�'�õ�, ·��±^ÎÒ ... ½ö\ òe�1Y3þ�1�é��

↑Example

e=[1,2,3; ... 4,5,6;... 7,8,9]
↓Example

o AÏ¼êD�

Matlab¥k�
¼ê�±^5)¤AÏ�ê|. duIþ�´AÏê|,

¤±ù
 ¼ê��±^5)¤AÏIþ.

�"ê|

↑Code
zeros (1ê, �ê) )¤�A�Ý��Ü´"�ê|. ↓Code

��ê|

↑Code
ones (1ê, �ê) )¤éA�Ý��Ü�1�ê| ↓Code
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ü Ý


↑Code
eye (1ê, �ê) )¤éA�Ý�é���1�ê|, eye (10), eye (2,3)�.

↓Code

�Åê|

↑Code
rand (1ê, �ê) )¤3[0,1]�mþ!©Ù�éA�Ý�ê|

randn (1ê, �ê) )¤3IO��©Ù�éA�Ý�ê| ↓Code

�Åü�ê|

↑Code
randperm(n) )¤�����òl1�n�ê�Åü��ê|. ↓Code

�m�D�
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↑Code
linspace (å©�,ª�,��êþ) ò3/å©�0Ú/ª �0�m�ål

�/��êþ0��ê�, |¤����ê|. ↓Code

éê�m�D�

↑Code
logspace (å©�,ª�,��êþ) ò)¤�ê|¥z ����±10�.�

éê����#ê|TÐ��u linspace (å© �,ª�,��êþ) ↓Code

��


↑Code
magic (�Ý) �)�A�Ý���
(z1,z�,é����ÚÑ��) ↓Code

o Ì�D�, ¼ê:

���ªªª: ååå©©©���:mmm���:ªªª��� ù��éò�)����1ê|, Ù�Ð��
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/å©�0, Ù �z���´c���\þa�m�, ����½��Cª�.

Þ~`²:

* a = 1 : 2 : 11 ò�J�Óua = [1, 3, 5, 7, 9, 11]

* b = 1 : 4 �/a�m�0�u1��±�Ñ. d�é�Ób = [1, 2, 3, 4]

* c = 5 : −1 : 3 /a�m�0��±Kê, d�5¿�¦å©��uª�,

c��ê|. dê|�Óu: b = [5, 4, 3]

êêê|||������

k'uê|���¼ê, k

length

�{: length(ê|¶), ��ê|¥���@��Ý��Ý, ~X, �

�513����ê|, length�£��´5, éu��ê|, Ù�£�Ò´ù�

�Ý��Ý.

size
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�{: size(ê|¶), ��ê|�z��Ý��Ý, Ù�£�´Ù��Uì

�ÝgSü��1�þ, 513����ê|size¼ê�£[5,3].

ndims

�{: ndims(ê|¶), ÏLù�¼ê�±��ê|��kõ��.

numel

�{: numel(ê|¶), ê|¥��kõ����.

êêê|||������������¯̄̄

o ü�����¯

'X

↑Example

c=[1,2,3,4] K�¯1���� c(1)

d=[1,2,3;4,5,6;7,8,9] K�¯1�1, 1n���� d(1,3)
↓Example

o õ�����¯ 'X
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↑Example

d=[1,2,3;4,5,6;7,8,9]

d(:,1), d(1:2,2:3), d(1:end,2:3), d([1,3],[1,2]),d(d(:,1)>4,:)
↓Example

3MatlabXÚ¥, ÃØõ���ê|, ÙSÜ�;�ªÑ´±Tê|��

���^S, 3z�ê|pUìd1��������^S�;. Ïd, |^

d5Æ�±¦^ü�I�¯ê|��. 'X��3× 3× 3�n�ê|, ·��

¦^ü�I�¯Ù¥,���. 5¿�Ù�;^S

↑Example

a=1:27 b=zeros(3,3,3) b(:)=a
↓Example

Ïd�±ÏL/Xb(6), b(7)ù��ü�IÏ��±��16, 7ùü���.
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2.1.2 Operators

Matlab ¥�$�ÎXe:

$�Î
êÆ$� '�$� Ü6$�
+ \{ < �u ~x Ü6�
- ~{ > �u x&y Å��Ü6�
* ¦{ <= �u x&&y Óþ(xý�â$1y)
/ Ø{ >= �u x|y Å��Ü6½
^ ¦� == �u x||y Óþ(xý�â$1y)

~= Ø�u xor(x, y) É½

Ý
$��{ü~f

↑Example

>> A = [16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 1 ]
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>> A + A’

ans =

32 8 11 17

8 20 17 23

11 17 14 26

17 23 26 2

>> A’*A

ans =

378 212 206 360

212 370 368 206

206 368 370 212

360 206 212 378
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>> d = det(A)

>> d

d =

0

>> rref(A)

ans =

1 0 0 1

0 1 0 -3

0 0 1 3

0 0 0 0

>> inv(A)

Warning: Matrix is close to singular or badly scaled.

Results may be inaccurate. RCOND = 9.796086e-018.
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ans =

1.0e+015 *

0.1251 0.3753 -0.3753 -0.1251

-0.3753 -1.1259 1.1259 0.3753

0.3753 1.1259 -1.1259 -0.3753

-0.1251 -0.3753 0.3753 0.1251

>> eig(A)

ans =

34.0000

8.0000
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0.0000

-8.0000

>> A/2

ans =

8.0000 1.5000 1.0000 6.5000

2.5000 5.0000 5.5000 4.0000

4.5000 3.0000 3.5000 6.0000

2.0000 7.5000 7.0000 0.5000

>> A^2

>> poly(A) %det(A-lambda I)õ�ª�Xê

ans =

1.0e+003 *
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0.0010 -0.0340 -0.0640 2.1760 -0.0000

↓Example

éê|�$�, K$�ÎÚ�
~^$�¼ê�

Ý
��Ý=� A’

Ý
�=�(Ø�Ý) A.’

Ý
 AB: mtimes(A,B) ½ö A*B

éA���¦ times(A,B) ½ö A.*B

Ý
��g mpower(A,B) ½ö A^B

Å����g power(A,B) ½ö A.^B

Ý
��Ø mldivide(A,B) ½ö A\B ��u¦)AX=B

Ý
�mØ mrdivide(A,B) ½ö A/B ��u¦)XA=B

Å���Ø ldivide(A,B) ½ö A.\B
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Å��mØ rdivide(A,B) ½ö A./B

�é�� diag(A)

Ý
�1�ª� det(A)

Ý
½�þ�� norm(A)

Ý
�� rank(A)

Ý
�, trace(A)

Ý
�^�ê cond(A), condeig(A)

Cholesky ©) chol(A)

Ý
�_ inv(A)

�5�§| linsolve(A,b)

LU ©) lu(A)

Moore-Penrose 2Â_ pinv(A)

QR©) qr(A)

Ý
�A��(�þ) eig(A)
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Ý
���A��(�þ) eigs(A)

ÛÉ�©) svd(A)

¦ÛÉ�Ú�þ svds(A)

�
A½�, ½öp?¼ê�±¦^help specfun½öhelp elmat5�w.

Ù¦�
~^$�¼ê�

arrayfun éê|z���A^¼ê sort l���üS

cross �þ��¦ ceil �þ��

cumprod \È¦È fix �0�����

cumsum \È¦Ú floor �e��

dot �þSÈ mod �

kron Kronecker¦È round o�Ê\��

prod ê|��¦È tril Ý
�þn�Ü©

sum ê|��¦Ú triu Ý
�en�Ü©

find éÑ÷v^������I
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matlab¥�Ä�êÆ¼ê�±^ help elfun5�w.

Matlab¥�±òEê��ÊÏê�?1ö�, )¤Eê��{: f=1+2i,

=�, 5¿XJ®ka=1,b=3, l®kCþ)¤EêP�\¦Ò c=a+b*i .

�õ�¼ê�ë�Matlab|±¥%�¼êÃþ
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Chapter 3

Graphics

MatlabPkr��ã/±�Uå, ÙcÙò��ÆO�¥�ã/±�. ±ã

�Ä�·-'�{üX: plot, plot3�, �´, XJI�±�E,�ã/, X:

feather, mesh, surf�, ½öI�UìAÏ��¦?»ã/, X�9: ,�

o[��, 3ã/þIPiÎ, Ó�xõ�ã/�¢S?Ö, �UÒI�Ý

ºMatlab¥.��±ã·-, $�ã/éYö�.

3.1 Use plotting tools

3¦^matlabã/óä±ã�, �kïá�A�Cþ. 'X·��x¼

êf(x) = x33«m[-1,1]þ�ã/, Kkïáx, yü�Cþ

↑Example
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x = -1:.1:1;

y = x.^3;
↓Example

,�¦^·-plottools�mmatlabã/óäI�. 3CþµSÓ�ÀJx, y,

3m�èü¥ÀJ plot(x,y), =�±xÑf(x)�ã�. ÀJã/�, ��±é

ã/�?�Ú�?», 'X V\�II«, K8, ��a.��.

¦^matlab±ãóä���ã/, �±¦^èüp�show M-code5�w

)¤ã/��è.

3.2 Use the command interface

3.2.1 Basic plots

¼êPLOT(X,Y,S) �±^uMï��#�ã/. Ù¥S��GiÎ, L«�

�a.,ôÚ�. �À��k

b 7Ú . : - solid

g ÉÚ o � : dotted
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r ùÚ x xI« -. dashdot

c �ÉÚ + \Ò -- dashed

m �ùÚ * ( (none) no line

y �Ú s �¬

k çÚ d }�

w xÚ v n�/ (down)

^ n�/ (up)

< n�/ (left)

> n�/ (right)

p Ê�(

h 8�(

~X, )¤Xeã/

↑Example

x = 0:pi/100:2*pi;

y = sin(x);

plot(x,y,’b-’)
↓Example

XJ·��Ó�òõ�¼ê±�3��ã/þ, X

↑Example
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x = 0:pi/100:2*pi;

y = sin(x);

y2 = sin(x-.25);

y3 = sin(x-.5);

plot(x,y,’b-’,x,y2,’r-.’,x,y3,’k-’)
↓Example

=, ¼êplot�¦^�±´

↑Code
plot(x1,y1,s1,x2,y2,s2,...) ↓Code

¦^plot¼ê¬3�c�m�ã�I�±ã, XJvk�mã�I�, Kg

Ä�m�� ã�I�(figure 1, ��±¦^·-figure�mã�I�), �Y¤

k�±ãÑ�^3dã�I�. eØ�±�3Ó��ã�I�p, K�±¦

^figure(n)5�m1n�ã�I�. XJ� ��cã�I��SN, K�

±¦^clf·-.
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��±¦^¼êplot3±�n�ã/. 'X±��y = xsin(x)cos(x), z =

xcos2x, x ∈ [0, 20], K

↑Example

x=0:0.05:20; y=x.*sin(x).*cos(x); z=x.*cos(x).*cos(x);

plot3(x,y,z,’r.’),grid,box,axis equal
↓Example

3.2.2 Adding Plots to an Existing Graph

k
±ã¼ê, Xcontour¼ê, 3�1�¬ò�cã�I��SN�, Ïd

XJ �¦^da¼ê�®²�3�ã/þV\ã�, �k¦^·-hold on,

,�2�1±ã¼ê, (å��±¦^hold off5)Ø£½. X

↑Example

[x,y,z] = peaks;

pcolor(x,y,z)
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shading interp

hold on

contour(x,y,z,20,’k’)

hold off
↓Example

3.2.3 Multiple Plots in One Figure

XJ�3Ó��ã�I�S±�õ�fã, K�±¦^

↑Code
subplot(m,n,p) ↓Code

)¤m× n�fã/. Ù¥pL«1p�fã/. X

↑Example

t = 0:pi/10:2*pi;

[X,Y,Z] = cylinder(4*cos(t));
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subplot(2,2,1); mesh(X)

subplot(2,2,2); mesh(Y)

subplot(2,2,3); mesh(Z)

subplot(2,2,4); mesh(X,Y,Z)
↓Example

3.2.4 Controlling the Axes

matlab%@¦^êâ����Ú���5(½�I¶. ��±gC�U, ¦^

·-

↑Code
2Dã: axis([xmin xmax ymin ymax]) 3Dã: axis([xmin xmax ymin ymax

zmin zmax]) ↓Code

�±¦^·-axis auto¡E�I¶�gÄ)¤.

��±¦^'X
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↑Code
axis square ↓Code

¦ã/«����/. ¦^ ��±¦^'X

↑Code
axis equal ↓Code

¦��I¶��Ý�Ó. ·-axis auto normal��I¶�gÄ�ª.

,	, �±¦^axis on, axis off, grid on, grid off¦ �I¶Ú����

½öÛõ.

3.2.5 Axis Labels and Titles

��ã/IKÚ�II\, ±9�ã/V\©��·-´title, xlabel,

ylabel, zlabel Útext. ~X

↑Example
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t = -pi:pi/100:pi;

y = sin(t);

plot(t,y)

axis([-pi pi -1 1])

xlabel(’-\pi \leq {\it t} \leq \pi’)

ylabel(’sin(t)’)

title(’Graph of the sine function’)

text(1,-1/3,’{\it Note the odd symmetry.}’)
↓Example

5¿ù�~f`²matlab�±¦^LATEX·-)¤�
ÎÒ.

,	, �±¦^legend¼ê�ã/V\legend. V\Legend�±ÏLã�

I�èü5�¤, ��´¦^·-/ª�¤. Xeã:

↑Example

x = -pi:pi/20:pi;

plot(x,cos(x),’-ro’,x,sin(x),’-.b’)

legend(’cos’,’sin’,2);
↓Example
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3.3 Mesh and Surface Plots

3matlab¥, ±�n���ã½ö¡ã, ¦^¼êmesh±9surf. �w«

¼êz = f(x, y), I�k)¤Ý
XÚY , Ù���E�1Ú�. ,�¦

^X,Y5 ¦¼ê��Z. ¼êmeshgrid�±d���þ, ½öü��þ5)

¤Ý
XÚY .

'X·�5±�¼êsin(r)/r, Ù¥r =
√
x2 + y2. �;�Ñy0/0�/,

·��r\þ���eps.

↑Example

[X,Y] = meshgrid(-8:.5:8);

R = sqrt(X.^2 + Y.^2) + eps;

Z = sin(R)./R;

mesh(X,Y,Z,’EdgeColor’,’black’)
↓Example
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XJ�¦^±ãóä, K�±Mï�R,Z�, éÄ±ãóä: plottools, À

JCþ9¼ê, ½öV\êâ�¤.

¡ãaqu��ã, «O´¦^ôÚé��ã¥�z�Ý/�Ú. z��

�ôÚdZ��Úcolormap 5û½. X

↑Example

surf(X,Y,Z)

colormap hsv

colorbar
↓Example

��±¦^¼êalpha5��¡ã�ß²Ý. 'X

↑Example

surf(X,Y,Z)

colormap hsv

alpha(0.2)
↓Example
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3.4 Creating Specialized Plots

o Bar plot: ¼êbar

·�w�
~f

↑Example

x = -2.9:0.2:2.9;

bar(x,exp(-x.*x),’r’)
↓Example

±9

↑Example

Y = round(rand(5,3)*10);

subplot(2,2,1)

bar(Y,’group’)

title ’Group’

subplot(2,2,2)

bar(Y,’stack’)

title ’Stack’
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subplot(2,2,3)

barh(Y,’stack’)

title ’Stack’

subplot(2,2,4)

bar(Y,1.5)

title ’Width = 1.5’
↓Example

o Pie Charts: ¼ê pie

�Än«�¬Êc��ÈP¹

↑Example

X = [19.3 22.1 51.6;

34.2 70.3 82.4;

61.4 82.9 90.8;

50.5 54.9 59.1;

29.4 36.3 47.0];

x = sum(X); % ¦Ñz��Ú
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pie(x)

% ¦^¼êpie�explodeëê, ±âÑ�Èþ���@Ü©

explode = zeros(size(x));

[c,offset] = max(x);

explode(offset) = 1;

pie(x,explode); colormap summer
↓Example

,��±¦^ã/óä5V\I£. ��±¦^ã/éY±·-/ªV\. ù

ò3e�ù¥ÆS.

o Histograms: ¼êhist

↑Example

Y = randn(10000,1);

hist(Y)

Y = randn(10000,3);

hist(Y)
↓Example

o Discrete Data Graphs: ¼ê stem, stairs
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±�¼êf(t) = e−αtcos(βt).

↑Example

alpha = .02; beta = .5; t = 0:4:200;

y = exp(-alpha*t).*cos(beta*t);

plot(t,y)

stem(t,y) % alternative

xlabel(’Time in \mu secs’)

ylabel(’Magnitude’)

t = 0:10;

y = exp(-alpha*t).*cos(beta*t);

stairs(t,y)

hold on

plot(t,y,’--*’)

hold off

label = ’Stairstep plot of e^{-(\alpha*t)} cos\beta*t’;

text(3,1,label,’FontSize’,14)

xlabel(’t = 0:10’,’FontSize’,14)

axis([0 10 -1.2 1.2])
↓Example

o Contour Plots: ¼ê contour
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↑Example

[X,Y,Z] = peaks;

[C,h]=contour(X,Y,Z,10)

clabel(C,h)

title({’Contour Labeled Using’,’clabel(C,h)’})
↓Example

3.5 Advanced plotting

¼¼¼êêê±±±ããã

êâ±ã�-plot3±�¼êã/�, I�ké¼ê?1©:��, Ïd�~

æ�. ¼ê ±ã�-fplotK�±;�ù�:. �{

fplot(’fun’,lims,’S’,tol)

v ^üÚÒ.½�Ñ\ëêfun, ´)Û¼êiÎGL�ª, Sé¼ê½ö

M-¼ê©�¶.
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v lim5½
±ã«m,^Ý
L«´lim=[a,b,c,d], L«gCþxÚ¼êy

�����©O´x ∈ [a, b]Úy ∈ [c, d].

v SL«�^�a.,ôÚ�.

v tol5½¼ê����éØ�, ²~�Ñ, %@��2e-3.

~X3Ó�Ìã¥±�¼êy = ex, y = 3sin(x), y = x2n^¼ê�,

x ∈ [−π, π].

↑Example

fplot(’[exp(x),3*sin(x),x^2]’,pi*[-1,1,-1,1])
↓Example

ÛÛÛ¼¼¼êêê(Implicit function) ±±±ããã

matlab Jø
¼êezplot,ezmesh,ezsurf, ezcontour�¼ê5±�Û¼

ê�ã/. ~XéÛ¼ê

x2 − y4 = 0
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↑Example

ezplot(’x^2-y^4’)

ezplot(’x^2-y^4’,[0,10,0,10])
↓Example

é¡
x = e−scos(t)
y = e−ssin(t) 0 ≤ s ≤ 8, 0 ≤ t ≤ 5π
z = t

↑Example

ezsurf(’exp(-s)*cos(t)’,’exp(-s)*sin(t)’,’t’,[0,8,0,5*pi])
↓Example

ããã///ééé������ããã///éééYYY

matlabò�¤ã/���Ä���¤�ã/é�. ù
é��)O�Å¶4,

ã/I�(figure), ^rèü(Uimenu),�I¶(Axes),^r��(Uicontrol),
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�(Line),¡(Surface),©i(Text),ã�(Image),1(Light),«�¬(Patch),�

µ(Rectangle)�.

Matlab3Mïz�é��, Ñ¬�Té�©�������, ¤�ã/é

�éY(handle). �±¦^¼êsetÚget, ±9ã/é��éY5ö�ã/é

����á5.

set(handle,á5¶1, á5¶1�, á5¶2, á5¶2�,...)

X

↑Example

x = 1:10;

y = x.^3;

h = plot(x,y);

set(h,’Color’,’red’,’LineWidth’,3)
↓Example

get(handle,á5¶)

XJØ�½á5¶, K�£¤ká5.

↑Example
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get(h)

get(h,’Color’)

get(0,’format’)

get(0,’ScreenSize’)
↓Example

����´�w�cêiw«�ª. 0´O�Å¶4ù�é��éY�.

E,�
�~f

↑Example

[x,y] = meshgrid([-2:.4:2]);

Z = x.*exp(-x.^2-y.^2);

fh = figure(’Position’,[350 275 400 300],’Color’,’w’);

ah = axes(’Color’,[.8 .8 .8],’XTick’,[-2 -1 0 1 2],...

’YTick’,[-2 -1 0 1 2]);

sh = surface(’XData’,x,’YData’,y,’ZData’,Z,...

’FaceColor’,get(ah,’Color’)+.1,...

’EdgeColor’,’k’,’Marker’,’o’,...

’MarkerFaceColor’,[.5 1 .85]);

view(3)
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↓Example

¼êfindobj�±ÏL�éA½���ã/é��éY�. 'Xéeã, ·

��ò ©iI£sin(t) = 0.707£Ä�:[3 ∗ pi/4, sin(3 ∗ pi/4)]

↑Example

x=linspace(0,2*pi);y=sin(x);plot(x,y);

text(pi/4,sin(pi/4),’\leftarrowsin(t) = .707’);

text(pi,sin(pi),’ \leftarrowsin(t)=0’);

text(1.8+pi/4,sin(pi+pi/4),’sin(t)=-.707\rightarrow’);

text_handle = findobj(’String’,’\leftarrowsin(t) = .707’);

set(text_handle,’Position’,[3*pi/4,sin(3*pi/4),0]);
↓Example

Previous Next First Last Back Forward 53


	Introduction
	GUI and Basic functions
	Command Window
	Command History
	MatLab Help


	Data in MatLab
	Manipulating data
	Creating Objects
	Operators


	Graphics
	Use plotting tools
	Use the command interface 
	Basic plots
	Adding Plots to an Existing Graph
	Multiple Plots in One Figure
	Controlling the Axes
	Axis Labels and Titles

	Mesh and Surface Plots
	Creating Specialized Plots
	Advanced plotting


