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x�Communications System Toolbox¥ÅÐTEBUOÔ«�Ûó 

x�Control System Toolbox¥¦Ì±²TEBUOÔ«�Ûó 

x�Curve Fitting Toolbox¥æ�Ôgu%G 

x�DSP System Toolbox¥Ðï3�TEBUOÔ«^TcSd%Te# 

x�Fixed-Point Toolbox¥y±ùæ�Ö%$$>H^Vã�ßV7Ù 

x�Fuzzy Logic Toolbox¥?W<%�ôu¥¦ÊTEBUOÔ«�Ûó 

x�Image Processing Toolbox¥¬ò3��Ûó�ÞÃ[®È©ÒG¿��UhiO_ìOFg?C¿G u%G 

x�MATLAB Coder¥MATLABQ%½�ºE$#½Òf#O C Q%½^ C++ Q%½V+~ 

x�MATLAB Compiler¥MATLAB ÒH�°%Te#VÓj?W>G��`g>Yg�^Yl+~ 

x�Model Predictive Control Toolbox¥�!±²TEBUOÔ«�Ûó 

x�Neural Network Toolbox¥ÀS%gG!01k%D�ôVXw_¼½|¦Ìz]OÕÖ�#F 

x�Optimization Toolbox¥èéÍ®È©RS��ú[u-Ê
X��ÒG¿��UV7Ù 

x�Partial Differential Equation Toolbox¥ef�ÙÚ�OÛtu%G 

x�Robust Control Toolbox¥fME1ÏO>?�Ûó 

x�Signal Processing Toolbox¥Ò�fF®È©Ö<$GÐï3� (DSP) OÒG¿��UV7Ù 

x�Simulink Coder¥SimulinkÅ>ÒFgU�®È© MATLABîæ�º C Q%½^ C++ Q%½V+~ 

x�Simulink Control Design¥SimulinkqÕÖG[�_±²TEBUOÔ«^Ûó 
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x�Simulink Verification and Validation¥SimulinkqÕÖG[�_±²TEBUO7E���®È©BE1 

x�Statistics Toolbox¥Ö%$O���Ûó�®È©ÕÖ�#FO_ìOÒG¿��U^u%GV7Ù 
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º� MATLABV
É_ìu 

2.1� ¥oÍ�ß:Ô± 

MATLABK�L>M%L>N#E"#$%O gen^wÉmOI/Q#RS%$u>#E1%G�
lwQ�¢rrqK�WX3OÙ��(�O
XYlw�k%DEB%Te#à�wK X`{�º gen
¾�Õ%1fF>#YlWX��r^V�±YltVNìQ�¢D�Í��Vüu¸YQ�¢sshQA
#½O X11Forwarding�ßV`?uYl�genu�ÁYQ�¢ 
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Ø¥|R}K�$%#(�j)OGHq�2üq���GHV�YQ� 

 
2.2�  MATLABOÃE^c~ 

MATLAB OÃEuK�matlab ^wÉQA#½V
XYQ�¢EHg0TS¬&O�¸O|�GUI
eC#½e��¸�Q�¢ 

� EHg0TS¬&��¸��wF6K�f%¿G`{q Xß:�
Xqm�r^^�sshQA#½
VÝ7E��ÈÉuYlÊ)w¢rrq�>>KMATLABO]Ð�NÑï(Hf#H1)q�¢�³Ü�
MATLABVc~Y_wF6uK�quità�wK exitV]Ð��Üc~YQ�¢rOÈÉ� quit� exit
�âV�QA#½^wwQ�¢ 

% ssh� –X WX3�ï@gen.isc.tohoku.ac.jp    <R>  Ø¥Ý¿2E1 gen¾�Á 
 
The authenticity of host 'gen.isc.tohoku.ac.jp (xx.xx.xx.xx)' can't be established. RSA key fingerprint is 
fd:c2:9a:11:xx:xx:xx:xx:xx:xx:xx:xx:xx:cd:53:9f.  
Are you sure you want to continue connecting (yes/no)? yes  Ø¥+T�Á"O'O}6¹ 
 
Warning: Permanently added 'gen.isc.tohoku.ac.jp,xx.xx.xx.xx' (RSA) to the list of known hosts. 
 
WX3�ï@gen.isc.tohoku.ac.jp's password: PEk%½  Ø¥PEk%½V]Ð 
 
Last login: Mon Apr 1 09:26:11 2012 from yyy.yyy.tohoku.ac.jp 4� 1Ä�  13:29:59 JST 2012 
 
[WX3�ï@gen ~]$     Ø¥QA#½]Ð·C 
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3 æç«ã 

3.1  ¥oVã 

æç«ãOF6K�MATLAB �qëOQQ]ÐYl� uVãqmQ�¢WXÞß�Vã°^îæ
VâÅuÑYQ�¢2üqK��(1) (2)VWXYl�«ãÙtV¸YQ�¢ 

2
)43(5

                                                    (1) 

)sin(
)( 52

z
yx
� � � � (+¶ç 3x 2y 5.1z )� � � � � � � � �   (2) 

 

3.2  ×D1G�j/OVã 

×D1G�j/OVã��æ�Í�ÑÒuÔwÌqj³�O��MATLABOm��üOðvq�¢
ërq�2üqK��(3)u¸�j/VãV�MATLAB�qÓ¡��Ùtuvwlz{YQ�¢ 

BAX � � � �

8.5
4
1.6

3
2
1

1.545.1
4.32.15

231

x
x
x

� � � � � � � � � � � � � � � (3) 

2üu¸�ÈÉu�MATLABKj/Où'ã(\¥M0DEg0TS)V7ÙYlwQ�¢ A�ûÙj
/�ºÜ�Û X K BA \ (Ùtº)q�ì_�O^ inv(A) B (ÙtË)q�ì_�O^áÂ��q��«ã
ÙtK��¯Q�¢ A�njn/q��nÖO/×D1G�nÖO/j/�ºÜ� BAX \ KÙÚ�

BAX V¼eE�(q«ãY_Ûu�¯Q�¢AOE°%�#F���k_¯����uÔ�k_¯
��^��¾0"%<��¸�Q�¢�

� A�mjn/(m�n)qB�mÖO/×D1G�mÖO/j/�ºÜ� BAX \ K��æOæ^ÙÚ

�Oæ�ðÌY�wÙÚ� BAX O�ùç�Í�Ûu�¯Q�¢AOg#DkKRÕ01Vjk_QR
�Û�º�ìº�Q�¢Û X K�kÖOjfq�w~�VÁCQ�¢k|nqà�Ü� BAX \ KÅ��

�ù÷ø�GU BAX uÈ��ùç�Ûqà� pinv(A) B^��ÛuK�¯Q¹B¢ 

>> 5*(3+4)/2     <R> 
ans =  
   17.5000 
>> x = 3,   y = 2,   z = 1.5   <R> 
X = 
   3 
y =  
   2 
Z = 
   1.5000 
>> (x^2+y^5)/sin(z)  <R> 
ans =  
   41.1030 
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>> C=[6.1  4  5.8]    <R>                    Ø¥×D1GO]Ð� (ÙtË) 
C =  
    6.1000      4.0000       5.8000� � � �  Ø¥’ K5·OVã° 
>> B = C’     <R> 
B =  
    6.1000 
    4.0000 
    5.8000 
>> B2 = [ 6.1  <R> 
4              <R> 
5.8]            <R>� � � � � � � � � �   Ø¥×D1GO]Ð� (Ùtº) 
B2 =  
    6.1000 

4.0000 
5.8000 

>> A = [1 3 2; 5 1.2 3.4; 1.5 4 5.1]� � � � � � � �  Ø¥j/O]Ð� (ÙtË) 
A =  
    1.0000    3.0000    2.0000 
    5.0000    1.2000    3.4000 
    1.5000    4.0000    5.1000 
>> A1 = [1 3 2; 5 1.2 3.4; 1.5 4 5.1]� � � � � � � �  Ø¥j/O]Ð� (ÙtË) 
                         Ø¥	Oc�¯u�V]��^ëOçK¬&u¡��w 
>> A2 = [1 3 2   <R> 
5 1.2 3.4        <R> 
1.5 4 5.1]        <R>� � � � � � � � � � � � �  Ø¥j/O]Ð� (Ùtº) 
A2 =  
     1.0000   3.0000   2.0000 
     5.0000   1.2000   3.4000 
     1.5000   4.0000   5.1000 
>> eig( A )   <R>� � � � � � � � � � � � �  Ø¥j/ AOy`ç 
ans =  
   9.0284 
  -2.9432 
   1.2148 
     
>> X = inv(A)*B  <R>                            Ø¥×D1G XOÛ(ÙtË) 
X = � � � � � � � � � � � � � � � � (rOÙtK�Å��wÙtqKà¯Q¹BOq�dØG�)
    0.9166 
    2.4089 
   -1.0217 
>> X = A \ B   <R>� � � � � � � � � � � � �  Ø¥×D1G XOÛ� (Ùtº) 
X = 
    0.9166 

2.4089 
-1.0217 

>> max(X)      <R>� � � � � � � � � � � � �  Ø¥×D1G XO�bO�ç 
ans =  
    2.4089 
>> mean(X)     <R>� � � � � � � � � � � � �  Ø¥×D1G XO�bO}Äç 
ans =  
    0.7679 
>> n=length(X)  <R>� � � � � � � � � � � � �  Ø¥×D1G XO�bOÆ 
n = 
     3 
>> x2 = X(2)     <R>� � � � � � � � � � � � �  Ø¥×D1G XOº�ñO�b 
x2 = 

2.4089 
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3.3  ¼bæ 

� MATLABqK�¼bæV�6lOVã�îæu®wl
X��r^�qmQ�¢�æ�¡^YlK�
i^ jOâCº��h�Q�¢ðÙ�i� jVÓ�æ^YlWX��r^�Þßq�¢âCºqWXY
lw�O�K��¡Ùt�ë�QqO���â�ºMATLAB�(EÍuÛ�YQ�Oq�ë�ºVÑ�
Y�wÈÉuØG��$��à¯Q�¢ 

2üqK�MATLAB�q¼bæVãO�V�(4)(5)VXwl¸YQ�¢ 
iZ 431                        iZ 712                           (4) 

  87
65

43
21

iA           
21
37

84
23

iB                  (5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       

 

>> z1 = 3+4*i 
z1 = 
   3.0000 + 4.0000i 
>> z2 = 1-7*j 
z2 = 
   1.0000 – 7.0000i 
>> z1+z2 
ans = 
   4.0000 – 3.0000i 
>> z1*z2 
ans = 
   31.0000 – 17.0000i 
>> z1 / z2 
ans = 
   -0.5000 + 0.5000i 
 
>> A = [ 1 2 ; 3 4 ] + i*[ 5 6 ; 7 8]             Ø¥¼bæj/O]Ð(ÙtË) 
A =  
   1.0000 + 5.0000i   2.0000 + 6.0000i 
   3.0000 + 7.0000i   4.0000 + 8.0000i 
>> B = [ 3+7i  -2-3i  ;  -4+1j  8-2j ]� � � � Ø¥¼bæj/O]Ð(ÙtË) 
B = 
   3.0000 + 7.0000i  -2.0000 – 3.0000i 
  -4.0000 + 1.0000i   8.0000 – 2.0000i 
>> eig ( A*B )� � � � � � � � � � � � � � � Ø¥¼bæj/ A*BOy`ç 
ans = 
   -0.7101 – 4.5909i� � � � � �  
   17.7101 +37.5909i 
>>real(eig(A*B))                           Ø¥y`çOÓæ: 
ans = 

-0.7101 
17.7101 � � � � � � � � � �     

>> imag( eig(A*B) )                         Ø¥y`çO�æ: 
ans =� � � � � � � � �  
   -4.5909� � � � � � � � � � � � � � � �  
   37.5909 
>> abs( eig(A*B) )                          Ø¥y`çO-\ç 
ans =� � � � � � � � � � � � � � � � � �    
   4.6455 
  41.5539 
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4  ?W>G^Ö%$O]XÐ 

MATLABqK�save^load^wÉQA#½uÈkl�MATLABq
XYlw_^mO�æVÖCE
D�uqmAB)¯��'AB)¯��r^�qmQ�¢2üqK�loadQA#½uÈ¯?W>G�º
MATLAB�¾ASCIIÖ%$V�'A+ÙtV�YQ�¢wQ�Ö%$?W>GKsam1.dat, sam2.dat, 
sam3.dat^YQ�¢ 

1) sam1.dat^wÉ?W>GO£h(�OÖ%$�ðjuq��lw�r^uØG)¥ 
0.0  0.3  0.95   -0.4  0.4  0.2  -0.3   0.0  0.3  0.0  -0.2   0.1  0.0  0.0   0.0   0.0 

2) sam2.dat^wÉ?W>GO£h(�OÖ%$�7juq��lw�r^uØG)¥ 

 
 
 
 
 
 
 

 
3) sam3.dat^wÉ?W>GO£h(5j3/OÖ%$q�)¥ 
 
 
 
 

2�3vOÖ%$?W>Guvwl�MATLAB�¾QA#½loaduÈ¯ASCIIÖ%$V�'AB)q
�V��u¸YQ�¢ 

Q_�MATLABq�C¡OÈÉu�fread^fscanfQA#½uÈ¯�?W>G�ºM>��Ö%$�
q�âmÖ%$V�'A+r^�qmQ�¢óu�?W>G¾M>��Ö%$�q�âmÖ%$Vqm

A+F6uK�fwrite^fscanfQA#½VXwQ�¢�Yw
XtuvwlK�AÀSÒGVCDYl
Ê)w¢ 

 

0 
3 
9 
5 

-4 
2 

-3 

1.1 1.2  1.3 
2.1  2.2  2.3 
3.1  3.2  3.3 
4.1  4.2  4.2 
5.1  5.2  5.3 
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5 ED�H1?W>G 

MATLAB�q�±²QA#½Vðjðj]Ð��OK���¯&���2q�¢ërq�T�GED
�H1�M0R?W>GOÈÉu��ìÓjY_wQA#½«VQ^ìl?W>Guqwl®m�Q^

ìlÓj¹�r^�Þßq�¢ß:�æMATLABPATHq´±�_ÖCdD1�u� .m ^wÉÓ
ä°VÁv?W>GV�~��^�ëO?W>GKMATLABOED�H1?W>G^'��Q�¢ 

sample.m ^wÉ?W>GO£h�2üOÈÉqà�^YQ�¢ 
load sam1.dat 
sam1 
load sam2.dat 
sam2 
load sam3.dat 
sam3 

MATLAB�qKn}}sample |R}o^]Ð��^�PJu¸Y_�O^��q�u�¯Q�¢ 

 

 

>> load sam1.dat 
>> sam1 
sam1 = 
  Columns 1 through 7 
          0   0.3000    0.9500    -0.4000    0.4000    0.2000    -0.3000 

Columns 8 through 14 
          0   0.3000         0    -0.2000    0.1000         0          0 

Columns 15 through 16 
0 0 

>>load sam2.dat 
>>sam2 
sam2 = 
      0 
      3 

9 
      5 
     -4 
      2 
     -3 
      0 
>> load sam3.dat 
>> sam3 
sam3 =  
     1.1000    1.2000    1.3000 
     2.1000    2.2000    2.3000 
     3.1000    3.2000    3.3000 
     4.1000    4.2000    4.3000 
     5.1000    5.2000    5.3000 
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�� Fg?C0DE�¸�ß 

6.1  � �Fg?C0DEO�¸ 

� MATLAB K�æç«ãO{u��Ö%$OÞÃ[uîYl0�_�ßVÁklwQ�¢sèt�â
V´±Y�wF6K�(EÍu�iw��q�¸YlÊ�Q�¢�CÙB��¸ÙtVÖ�OF'uÈ

¯	�Ê´±��r^�Þßq�¢ 

� 2üqK��� /a/OÖ%$þL#H�#F<`æ 16kHzZ60ms�V speech.dat ^wÉÖ%$?W
>GV
kl�"#`Ì^ëO<`æ�ÏþEdD1G�VGÊ�V¸YQ�¢ 

 
 
 
 

� plotZcloseZlog10ZabsZfftZlength�âQA#½O�ßuvwlK�C.qà�wK=#g>#A
ÀSÒGVCDYlÊ)w¢ 

       
�Ë¥��/a/O��Ö%$O"#`Ì� � � � � �º¥��/a/O��Ö%$O<`æ�Ï 

� �O�K��ºu¸Y_ÈÉ�<`æ�ÏV��¡u¸Y_ÈÉu ARÕÖGuÈ¯�ëO<`æ�
ÏO��¦V«ãYl�¸¹_�Oq�¢þ�®�QA#½ lpc ^ freqz K System Identification 
ToolboxO�ßq��¢rOÈÉ��z��� uqmlYQÉr^�®��¯w_)Ç�qY�É¢�  
� �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � load speech.dat 
� � � � � � � � � � � � � � � � � � � � � � � � � � � a = lpc( speech, 12 ); 
� � � � � � � � � � � � � � � � � � � � � � � � � � � freqz( 1, a ); 
� � �¡¥�ºu¸Y_<`æ�ÏO��¦ 
 

6.2  ¿g%Fg?C0DE 

� MATLAB qK�¿g%Fg?C0DEO�¸�hiuj³Q�¢plot(x,y,’linetype’)K�×D1G x
V x9�×D1G yV y9^Y_�¦V’linetype’q´±�_$>HO¦¢qHf01YQ�¢XV�

>> load speech.dat 
>> plot(speech) 
>> close 
>> freq = 20*log10(abs(fft(speech))) 
>> plot(  freq(1:length(speech)/2)) 
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yF6uK�yO>#Ö0DE� x9u\³��r^u�¯Q�¢’linetype’K�¦O$>H^#þ�Ë�
V´±YQ�¢’linetype’V�yY_F6�(EÍu�#OÓ¦V
XYQ�¢���&�q���g>
#$>H^��#V´±��r^�qmQ�¢��uëO�V¸YQ�¢ 

�Ë¥g>#O$>H^# 
T#ÕG g>#$>H T#ÕG g>#$>H T#ÕG # 

- 
: 
-. 
- - 

(none) 
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6.3  Fg?C0DEOXÐ 

� �~Y_�&VXÐ��uK�print ^wÉQA#½V
XYQ�¢� WX3�(�O^rÙuà�
H�#$�ºXÐ��F6uK�2üu¸�=HTe#VWXYl�ð�ÓE1ED�H1?W>G�

â¾XÐY�ëO?W>GV(�O^rÙu sftpq��r^u�¯Q�¢ 

print  [  -option  ]  filename 
          option:     dps:   ÎÍ  ps  ?W>G� � � � dpsc:  ¿g%  ps  ?W>G 
� � � � � � � � � �  deps:  ÎÍ  eps  ?W>G� � �  depsc: ¿g%  eps  ?W>G 

r�2¤OÖM>E�´±Þßq�Oq�AÀSÒGVCDYlÊ)w¢ 

6.4� 3��Fg?C0DE 

� rOK�MATLAB ux'AQ�lw� peaks ^wÉ��� ��îæVXwl�3 ��Fg?C
0DEO�~V�YQ�¢PeaksîæK�x^ yOîæq��OÌVYlwQ�¢ 

�
222222 )1(53)1(2

3
1)

5
(10)1(3),( yxyxyx eeyxxexyxf � � � �         (6) 

MATLABq peaks(n)VÓj��^� nn OûÙj/�Ëº�Q�¢�æO nV�Ê^�èéç 49�
lX�Q�¢ 
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� 2üK�Z=peaks(7)Oq�q�¢rOj/Oû�bK�x®È© yV�3�º 3Qq�[¹_F6
Oçu�¯Q�¢/Ùv� x�jÙv� yO�[u\³YQ�¢ 

 
 
 
 
 
 
 

� � 5 � 6u�3��O¿g%Fg?C0DEO�V¸YQ�¢Q_¢� 5u¸� 3��Fg?C0
DEK�� 7 � 11u¸�ÈÉ��J�ÙtuÈklé¤¦�¸V��r^�Þßq�¢ 
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>> z = peaks(7) 
z =  
   0.0001    0.0034    -0.0299    -0.2450    -0.1100    -0.0043    0.0000 
   0.0007    0.0468    -0.5921    -4.7596    -2.1024    -0.0616    0.0004 
  -0.0088   -0.1301     1.8559    -0.7239    -0.2729     0.4996    0.0130 
  -0.0365   -1.3327     -1.6523    0.9810     2.9369     1.4122    0.0331 
  -0.0137   -0.4808     0.2289     3.6886     2.4338     0.5805    0.0125 
   0.0000    0.0797     2.0967    5.8591     2.2099     0.1328    0.0013 
   0.0000    0.0053     0.1099    0.2999     0.1107     0.0057    0.0000 

c1=[0.0 1.9 1.2 1.8 3.8 5.0 4.8]; 
c2=[0.0 2.8 2.5 4.7 5.6 5.5 8.5]; 
c3=[0.0 4.6 5.5 5.3 7.6 9.5 9.1]; 
plot(c1) 
hold on 
plot(c2, 'b*') 
plot(c3, 'r--') 
plot(c3, 'ro') 
hold off 
axis([1  7  0  10]) 
set(gca,'XTick',[1:2:7]) 
set(gca,'YTick',[0:2:10]) 
xlabel('xlabel'); 
ylabel('ylabel'); 
title('Sample '); 
grid 
h=legend('CASE A','CASE B','CASE C');
set(h,'Position',[0.2,0.65,0.3,0.22]); 
axes(h) 
print -depsc fig4 

surf(peaks(35)) 
print  -depsc  fig5 
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mesh(peaks(35)+15) 
hold 
pcolor(peaks(35)) 
hold off 
print  -depsc  fig6 

surfc(peaks(30)) 
colormap(hot) 
colorbar('vert') 
grid 
print  -depsc  fig7 

pcolor(peaks(30)) 
colormap(hot) 
colorbar('vert') 
print  -depsc  fig8 
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pcolor(peaks(30)) 
colormap(hot) 
shading flat 
hold on 
contour(peaks(30),15,'g') 
hold off 
colorbar('vert') 
print  -depsc  fig9 

b=contour(peaks(35),15);
clabel(b) 
grid 
print  -depsc  fig10 

b=contour3(peaks(35),15); 
clabel(b) 
grid 
print  -depsc  fig11 
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6.5  Ã� 

� ¡��Fg?C0DEO�¸u®� � � � � � � � �  
wl����Ã�O8�O�JuK 
view^wÉQA#½VXwQ�¢ 
view(Azimuth,Elevation)QA#½K� 
¥}Ùv^��ÙvOT58V�Ëº 
u¸�ÈÉu´±��r^uÈ¯�Ã 
�O8�V�JYQ�¢ 
� �³Ü�� 13K speaksQA#½u 
È¯Ëº�_j/V����vOÃ� 
�º�¸Y_�Oq�¢ 

view(-37.5,30)  view(-7,80) 
view(-90,0)     view(-7,-10) 

Azimuth=-7.5  Elevation=30                         Azimuth=-7  Elevation=80 

               
 

Azimuth=-90  Elevation=0                        Azimuth=-7  Elevation=-10 

               
�Ë¡¥peaksîæuÈ� 3��Fg?C0DEV��� 4vOÃ��º�¸Y_� 
 

¢� Q^ì 

� opqK�¤Ïß�æç«ã�ß^ c�ÞÃ[�ßVd³_34«ã´?1MATLABO];^Y
l�ëO�ü�æç«ãO´¸Ùt�Fg?C0DEO�~Ùt�âVz{YQY_¢�Tz{Y_�

OK�MATLAB OWXtOáBOð:�u�¦Q¹B¢§|ð��Óµu(�qWXYl�ëO�¨
��ß^¤w+1ÏV�¯Ylw_)m_w^ñwQ�¢�®�AÀSÒG�L>M%L>N#E"#

$%Ë_OHfFgU-�©uÔ·Ylà¯Q�Oq�
wÙ��k^�YÊ�¯_wÙKëCºVd

ªÊ)w¢�  
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