
4.8.2	While	°j°é

while	°j°é¬O¥Î¦b·íº¡¨¬¬Y¨Ç±ø¥ó«h«½Æ°õ¦æªººâ¦¡¡A¥¦ªºµ²ºc¦p¤U¡G	

while	expression		

command	group	A		

end		

¨Ò¦p¡G	

sum	=	0;		

k	=	1;		

while	x(k)	>=	0	&	k	<=	length(k)		

sum	=	sum	+	x(k);		

k	=	k+1;		

end		

¶·ª`·Nªº¬O¦b³]©w±ø¥ó®Én¦Ò¼{¶g¥þ¡A§_«h·|²£¥ÍµLªkµ²§ôªº°j°é¡C	

¦¹¥~ÁÙ¦³¤@Ó	break	ªº«ü¥O¡A¬O¥Î¨Ó¸õ¥X°j°é¡A¥i¥H¥Î¦b¤Wzªº	for,	while
ªºµ²ºc¤¤¡C¨Ò¦p¡G	

>>	num=0;	EPS=1;	%	³oÓ¨Ò¤l¬O§ä¥XMATLAB¥ipºâ¨ì³Ì¤pªº¥¿È		

>>	for	num=1:1000	%	EPS±q1pºâ°_¡A¹w³]npºâ¦¸¼Ænum¬°	1000		

EPS=EPS/2;	%	¨C¦¸±NEPS´î¤Ö¤@¥b		



if	(1+EPS)	<=	1	%	pºâ¨ì³Ì«áª½¨ìEPS¤Ó¤p¨Ï±o	1+EPS	¤p©óµ¥©ó	1		

break	%	¦pªGº¡¨¬¤Wz±ø¥ó§Y¸õ¥X°j°é		

end		

end		

>>	EPS,	num		

>>	EPS	=		

1.1102e-016		

>>	num	=		

53

	 	 	
¤W¤@¶¡@¤U¤@¶¡@Á¿¸q¤jºõ



4.8.1	For	

for	

for	index	=	array

command	A

end

	( v)	 (d)	10	

	 d	 for	

>>	for	k	=	1:length(d)

if	d(k)	<=	10

velocity	=	0.425	+	0.00175*d(k)^2;

else

velocity	=	0.625	+	0.12*d	-	0.00025*d(k)^2;

end

fprintf('d=	%f	velocity=	%f\n',d(k),velocity)

end

>>	for	n=1:10



x(n)=sin(n*pi/10);

end

>>	disp(x)

>>	for	n=1:5

for	m=5:-1:1

A(n,m)=n^2+m^2;

end

disp(n)

end

>>	disp(A)

for		

>>	n=1:10;

>>	x=sin(n*pi/10);

	 for	

1.	 	 for		(index)	
2.	 	array		 k=1:0
3.	 	array		 k=1:1
4.	 	array		 k=1:b,	b=[1	3	5]
5.	 	array		 k=1:B,	B=[1	2;	3	4]
6.	 for	 	for	k	=	first:increment:last	 first,	increment,	last

floor((last-first)/increment)+1



	 	



²Ä¤³¹	½u©Ê¥N¼Æ»P¯x°}

¤uµ{°ÝÃD¬D¾Ô¡R¤HÅé°ò¦]¸ÑÅª	

¥H¯x°}¤è¦¡«Ü¾A¦Xªí¥Ü¤uµ{¤Î¬ì¾Çªº¼Æ¾Ú¡A¦Ó¦b«e±´X³¹§ÚÌ¤]¬Ý¹L»P¯x°}
¬ÛÃöªº¹Bºâ¨ç¼Æ¤Î«ü¥O¡C¦b³o³¹	§ÚÌ±NµÛ«©ó¤¶²Ð±N¯x°}µø¬°³æ
¤@¹ï¶Hªº¹Bºâ¨ç¼Æ¤Î«ü¥O¡A¦Ó¦³§O©ó«e±´X³¹ªº¨ç¼Æ¤Î«ü¥O¥u¬O°w¹ï¯x°}¤º
ªºÓ§O¤¸¯À°µ¹Bºâ¡C	

¦b³o³¹´£¨ì¤uµ{°ÝÃD¬D¾Ô¡u¤HÅé°ò¦]¸ÑÅª¡v¡A¬Oªñ¤G¤Q¦~¨Ó¦b¤À¤l¥Íª«¾Ç
¤Wªº«¤j§Þ³Nµo®i	

½Ð°Ñ¦Ò¦³Ãö¤HÅé°ò¦]ªº¤¶²Ð¡C	

²Ä¤³¹	½u©Ê¥N¼Æ»P¯x°}
5.1	¯x°}¹Bºâ	
5.2	½d¨Ò°ÝÃD¡G³J¥Õ½èªº¤À¤l¶qpºâ	
5.3	¯x°}¨ç¼Æ	

	 	 	
¤W¤@¶¡@¤U¤@¶¡@Á¿¸q¤jºõ

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#67'


ME116	

	
1.1	
1.2	
1.3	/

	 MATLAB	
2.1	MATLAB
2.2	

2.2.1	MATLAB	
2.2.2	
2.2.3	
2.2.4	

2.3	
2.4	

2.4.1	
2.4.2	
2.4.3	
2.4.4	
2.4.5	

2.5	
2.6	

2.6.1	
2.6.2	

2.7		MATLAB	
2.7.1	

2.8	
2.9	
2.10

	
3.1	

3.1.1	
3.1.2	
3.1.3	
3.1.4	
3.1.5	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#4'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#97'


3.1.6	
3.2	

3.1.1	
3.1.2	

	 MATLAB	---	
4.1	

4.1.1	
4.1.2	
4.1.3	
4.1.4	

4.2	
4.2.1	
4.2.2	
4.2.3	

4.3	
4.3.1	
4.3.2	if-else-end	

4.4	
4.5	
4.6	

4.6.1	
4.6.2	

4.7	
4.8	

4.8.1	For	
4.8.2	While	

	 	---	
5.1	

5.1.1	
5.1.2	

5.2	
5.3	

5.3.1	
5.3.2	
5.3.3	

	 	---	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#90'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#77'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#27'


6.1	
6.2	

	 	---	
7.1	

7.1.1	
7.1.2	
7.1.3	Spline	

7.2	
7.3	

7.3.1	
7.3.2	
7.3.3	

	
8.1	
8.2	

	 	---	
9.1	

9.1.1	
9.1.2	

9.2	
9.3	

9.3.1	
9.3.2	

	 	---	
10.1	
10.2	-
10.3	
10.4	

	 	---	
11.1	

11.1.1	
11.1.2	
11.1.3	

11.2	
11.2.1	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#33'


11.2.2	
11.3	

11.3.1	
11.3.2	

11.4	

	 	---	
12.1	

12.1.1	
12.1.2	

12.2	
12.2.1	
12.2.2	
12.2.3	

12.3	
12.4	

12.4.1	IIR	
12.4.2	IIR	
12.4.3	FIR	

12.5	:	

	 	---	
13.1	

13.1.1	
13.1.2	-
13.1.3	

13.2	
13.3	

13.3.1	Bode	
13.3.2	Nyquist	
13.3.3	
13.3.4	

13.4	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#44'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#48'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#45'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#49'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#46'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#47'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#58'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#53'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#54'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#50'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#51'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#52'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#56'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#57'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#61'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#55'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#60'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#82'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#59'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#62'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#63'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#79'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#66'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#64'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#68'
javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#65'
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4.8	
4.8.1	For	
4.8.2	While	

	 	



4.8.2	While	°j°é

while	°j°é¬O¥Î¦b·íº¡¨¬¬Y¨Ç±ø¥ó«h«½Æ°õ¦æªººâ¦¡¡A¥¦ªºµ²ºc¦p¤U¡G	

while	expression		

command	group	A		

end		

¨Ò¦p¡G	

sum	=	0;		

k	=	1;		

while	x(k)	>=	0	&	k	<=	length(k)		

sum	=	sum	+	x(k);		

k	=	k+1;		

end		

¶·ª`·Nªº¬O¦b³]©w±ø¥ó®Én¦Ò¼{¶g¥þ¡A§_«h·|²£¥ÍµLªkµ²§ôªº°j°é¡C	

¦¹¥~ÁÙ¦³¤@Ó	break	ªº«ü¥O¡A¬O¥Î¨Ó¸õ¥X°j°é¡A¥i¥H¥Î¦b¤Wzªº	for,	while
ªºµ²ºc¤¤¡C¨Ò¦p¡G	

>>	num=0;	EPS=1;	%	³oÓ¨Ò¤l¬O§ä¥XMATLAB¥ipºâ¨ì³Ì¤pªº¥¿È		

>>	for	num=1:1000	%	EPS±q1pºâ°_¡A¹w³]npºâ¦¸¼Ænum¬°	1000		

EPS=EPS/2;	%	¨C¦¸±NEPS´î¤Ö¤@¥b		



if	(1+EPS)	<=	1	%	pºâ¨ì³Ì«áª½¨ìEPS¤Ó¤p¨Ï±o	1+EPS	¤p©óµ¥©ó	1		

break	%	¦pªGº¡¨¬¤Wz±ø¥ó§Y¸õ¥X°j°é		

end		

end		

>>	EPS,	num		

>>	EPS	=		

1.1102e-016		

>>	num	=		

53
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°ò¦]¸t¾Ô	(µ²¿ý)
¸`¿ý¦Û"°ò¦]¸t¾Ô",¤Ñ¤U¥Xª©ªÀ		

¤¶²Ð¤@ªù¤´¦b§Ö³tµo®i¤¤ªº¬ì¾Ç¡A¹ê¦b¬O¥ó¦³¨Ç«_ÀIªºÃø¨Æ¡C
¤j³¡¤À¬ì¾Çµo©ú³£¬O¥Ñ¥@¬É¦U¦aªº¬ì¾Ç®a	¡A¦b¤£¦P®É¥N¤@ÂI
¤@ºw¿n²Ö¦Ó¦¨ªº¡C¦³¤@ÂIË¬O±q¨Ó¤£ÅÜ¡GÆ[¹î¬ì¾Çµo®iªº·í
¥Nµû½×ªÌ¡A§Y«K¬O¬ì¾Ç®a¦Û¤w	¡A¦b§PÂ_²³¦h¬ã¨sªº«n©Ê®É¡A¤]§K¤£¤F·|
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¥X¡A¦b¬Y¶µ¬ì¾Ç¬ð¯}¤¤¡A¬Oþ	¤@¨Ç¯S®í¹êÅç¥H¤Î¬ì¾Ç®a§êºt¤FÃöÁä¨
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³ø¯ÈÀY±ø¡A©Î¨ü¨ì¤½²³ª`¥Ø¦Ó¤Þµoª§ÅG¡C	¤@¤E¤K¤T¦~¡A³oÓ·s¿³¾Çªùªº²Ä
¤@¼Îµo²{¡X¡X§ä¥Xµ}¦³¯e¯f¦ë¤B¹y¤ó»RÁÐ¯g¡]Huntington's	disease¡^	ªºP¯f
°ò¦]¡A´¿¸gµn¤W¥þ¬ü³ø¯ÈÀYª©¡A¦P¼Ëªº¡A¤@¤E¤K
¤C¦~µo²{¦Ù¦×µäÁY¯g¡]muscular	dystrophy¡^ªºP¯f	°ò¦]¤]¬O¦p¦¹¡C



¥Íª«§Cµ¥¤H¡H

¤@¤E¤K¤E¦~¤§«á¡A¥Ñ©óµo²{°ò¦]ªº³t«×·U¨Ó·U§Ö¡A¦Ü¤Ö¦³¤@¦ì³»¦y¤À¤l
¥Íª«¾Ç®a´¿¹w´ú¡G¬ì¾Ç®an¤£¤F	¦h¤[´N¯à©ú½T§ä¥X¥t¤@ºØ¤HÃþ°ò¦]
¡A¹³¬O¨M©w´¼¯à¡B¦æ¬°¡A¬Æ¦Üµ¼Ö¡BÃÀ³N©ÎÅé¨|§Þ¥©ªº°ò¦]¡C¡u¦b§Ú»{¬°
¡AµLºÃªº¡A¥¼¨Ó¤Q¨ì¤Q¤¦~¶¡¡A³o¶µ·s§Þ³N·|À°§U§ÚÌ§ä¥X¨M©w¤HÃþ¦æ¬°ªº
°ò¦]¡C¡v»¡³o¸Üªº¬O¬ü°ê²Ä¤@¬y	ªº¤À¤l¥Íª«¾Ç®a·Å§B®æ¡]Robert
Weinberg¡^¡C¥L¹w´ú¡A¬ì¾Ç®a±NÃÒ¹ê¨M©w¦æ¬°¯S©Ê¡]¨Ò¦p§@¦±¤~¯à¡^ªº°ò
¦]¡A¦³¤»¨ì¤@¥´¤§¦h¡C¡u©¡®É¡A¦³Ãö¥ý¤Ñ©Î«á¤Ñ¡Aþ¼Ë¹ïÓ¤H¼vÅT¤ñ¸û
¤jªºÅG½×¡A°¨¤W´N·|¦]¬°¤@¹D¥þ·sªº	ÀÆ¥ú¡A¦Ó¹ý©³§áÂà¡C¡v
·Å¬f®æ¬OÃh®ü¼w¬ã¨s©Ò¡]Whitehead	Institute¡A¦ì©ó³Â¬Ù²z¤u¾Ç°|ªº
¤@©ÒµÛ¦Wªº¤À¤l¥Íª«¬ã¨s¾÷ºc¡^	¬ã¨sû¡A±M§ðPÀù°ò¦]¡C¥L³Q¤½»{¬°·PÄ±
±Ó¾Uªº¬ì¾Ç®a¡A¦Ó¥B¤]¬O³Ì¦¼~¤ß¡u°ò¦]Å²©w§Ý¾Ç²`»·¼vÅT¡vªº¤À
¤l¿ò¶ÇÂå®v¤§¤@¡A¥L¤jÁn¯e©I¡G°ò¦]Å²©w¬ì¾Ç¹ï©óªÀ·|±N²£
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©l°Q½×¥LÌªºÁô¼~¡GÅ²©w°ò¦]§Þ³N¥¼¨Ó·|¤£·|³Ð³y¥X	¤@ºØ·sªºªÀ·|¶
¥¯Å¡A©Ò¿×¡u¥Íª«§Cµ¥¤H¡v¡]biological	underclass¡^¡H³QÅ²©w¥X
±a¦³¿ò¶Ç®zÂIªº¤H¡A¥i¯à	·|¨ü¨ì¶±¥Dªºª[µø¡A¤]
¥i¯à¦b§ë«OÂåÀøÀI©Î¹ØÀI®É¡A§xÃø««¡C¨Ò¦p¡A¤@¯ë°Ó·~¾÷ºc¦ÛµM¤ñ¸û¤
£Ä@·N¶±¥Î®e	©ö¥Í¯fªº¤H¡A¦]¬°¨º·|©ï°ª¥ø·~¥D©Ò»Ýt¾áªº°·«O¶O¥Î¡C©Ò¥H
¥ø·~¥D¦b¶±¥Îû¤u«e¡A¥i¯à·Q¥ýÀË¬d¥LÌªº¿ò	¶ÇÅé½è¡C	¹D¼w®aÌ¤@°}¼T-
ù¼M³â«á¡A³Ð¥X¤F´XÓ´dÆ[¦Wµü¡A¹³¡u¿ò¶Çª[µø¡v¡B¡u¿ò¶Çì¦]¤£¿ý¥Î¡v¡A¥H
¤Î¡u¿ò¶Ç	¼ÐÅÒ¡vµ¥¡C¦Ó¥B¡A¥LÌ¤]¶}©l©IÆ~¬ì¾Ç®a¨«¥X¹êÅç«Ç¡A¦n¦n
°Q½×¦p¦ó¦b´£¨Ñ¹w¨¾©MªvÀø¥\®Ä®É¡AºÉ¶q«OÅ@¨C	Ó¤Hªº¿ò¶ÇÁô¨p¡C



¤HÃþ°ò¦]¸ÑÅªpµe

¦b¬ì¤Û¤p»¡¡]©Î¦Ü¤Ö¬O¤UÓ¥@¬ö¡^¤¤¸Ñ¨M³o¨Ç¹w´ú¡A¥i¯à¬O»´¦Ó©öÁ|
ªº¨Æ¡C¨Æ¹ê¤W¡A¤HÃþ°ò¦]ªºµo²{³t	«×¡A§Ö±o¥O¤À¤l¿ò¶Ç¾ÇªÌ¦b¤¦~«e³£¤£
´±¦p¦¹¹w´ú¡C³o¨Ç¬ì¾Ç®a²{¦b¶}©lÆ~½Ð¤u·~°êªº°ê·|©MÄ³·|¥X±¡A¦¨	¥ß¤@-
Ó¦³²ÕÂ´ªº°ê»Ú©Ê¾÷ºc¡A±M³d¿ëÃÑ¨Ã©w¦ì¤HÅé°ò¦]¡CÃþ¦ü¡u°Ò«¢©Z-
pµe¡vµo©úì¤l¼u¡A¡uªüªiÃ¹pµe¡v	°e¤H¤W¤ë²y¡A¡u¤HÃþ°ò¦]¸ÑÅª-
pµe¡v¡]Human	Genome	Project¡^ªº¥Øªº¡AµL«D¬O¾¨§Ö¬°¤¸U¨ì¤Q¸UÓ¡]¹w¦ô
ªº¡^¤HÅé°ò¦]¡AÃ¸¥X¤@±i°ò¦]¦a¹Ï¨Ó¡C	µL½×³o¶µÃ¸»s¤HÅé°ò¦]ªºpµe¡A¬O¥Ñ¦U
°ê¬F©²¦@Á¸²±Á|ªº¥¿¦¡²ÕÂ´¨Ó¶i¦æ¡A©Î¬OÃP´²ªºÓ§O¬ã¨s¡A¦b¤@	Ó¥@¥N¤§
¤º¡A¬ì¾Ç®a¶Õ¥²¯à¿ëÃÑ¨Ã©w¦ì¤HÅé¤j³¡¤Àªº°ò¦]¡C	³o¶µ¿ëÃÑ°ò¦]©ÎÃ¸»s
°ò¦]¦a¹Ïªº§Þ³N¡A¤£¥i¯à¹³±`¦~µo©ú¨T¨®¡B¾÷Ãöºj©Îì
¤l¼u¯ë¡A¨ü¨ìÄY«ªºªýÂZ¡A	¦]¬°¥¦ªº¥\¯à²¦³º¬O¥i¥H±±¨îªº¡C¦ý¬O¡A¦b±±¨î©Î¾É
¤Þ¤@¶µ·s¬ì§Þªº¥Î³~¤§«e¡AªÀ·|¤j²³¥²¶·¥ý¥R¤À¤F¸Ñ³o	¶µ·s¬ì§Þ¥» ̈¡A¥H¤Î¨ä
¥i¯àªºµo®i¼ç¤O¡C	Ã¸»s¤HÃþ°ò¦]¦a¹Ïªºpµe¡A¨ä¹ê¥u¬O¤@¶µ¦¦b¤@¤E¡³¡³¦~´N
¤w¶}©lªº¥Í©R¬ì¾Ç±´ÀI¤§®Èªº³Ì°ª¼é¦Ó¤w¡C	¦b¨º¤§«e¡A¥Xª©ÁÙ¤£º¡¥b
¥@¬öªº¹Fº¸¤å¾Ç»¡¡A¦¤w«ü¥X´Óª«Åéªººt¤Æ²{¶H¡CÂÇ¥Ñ¤H¤u±
±¨îÀô¹Ò¡A«O¯d¦³§U¦s	¬¡ªº¤ÑµM¬ðÅÜ¡A¨Ã¥h°£¦³®`¦s¬¡ªº¬ðÅÜ¡A«h´Óª«¨|
ºØªº³t«×±N¤Q¤À§Ö³t¡C²@µLºÃ°Ý¡A¦b¨ºÓ¦~¥N¡A°µ¤÷¥Àªº	·íµM¤]·|§â¦Û
¤vªº¯S©Ê¶Çµ¹¤l¤k¡X¡XÃö©ó³oÂI¡A§Y¨Ï¦b³Ìì©lªºªÀ·|ùØ¤]¤
£ºâ¬O·s»D¡A¦ý¬O«o¤Ö¦³¤H¥h«ä¦Ò	¨ä¤¤ì©e¡C



¦^·¹¿ò¶Ç¾Çªº¾ú¥v

¤@¤E¡³¡³¦~¡A¥¿·í´Óª«¾Ç¶Àª÷¦~¥NªºÄA®p¡A¤T¦ì´Óª«¾Ç®a¡X¡X¼w°êªº¬_Û
´µ¡]Karl	Correns¡A	1864	¡X1933¡^¡B¶ø°êªº¯ª°¨§J¡]Erich	von	Tschemak¡^¥H
¤Î²üÄõªº}«Â§Q´µ¡]Hugo	De	Vries¡A1848¡X1935¡^¡A
ÁöµM¦U¦Û®IÀY¬ã¨s¡A©¼¦¹¤¬¤£¬ÛÃÑ¡A«o³£¦P®Éµo²{¿ò¶Ç¯S©Êì¨Ó¬O¥H
¤@ºØ©ú½T¤S¥i¥H¹w´úªº¼Ò¦¡¦b¹B¦æµÛ¡C	³o¶µ¼Ò¦¡ÃÒ©ú¡G©Ò¦³¤l¥N©ÒÀò
±oªº¿ò¶Ç¯S©Ê³£¨Ó¦Û¨âÓ¿ò¶Ç³æ¦ì¡A¦Ó³o¨âÓ¿ò¶Ç³æ¦ì¥¿¤À§O¨Ó¦ÛÂù¿Ë¡C	¤T
¤H¤£¬ù¦Ó¦P¡A±Ä¨ú¤@¶µ±q¦¹³Q¬ì¾Ç¬Éªu¥Îªº¦æ°Ê¡X¡X¥þ±²M¬d´Óª«¾Ç½×
¤å¡Cµ²ªG¥LÌµo²{¡A¦¦b¤@¤K	¤»¤»¦~¡A¶ø¦a§Q¯«¤÷©s¼wº¸¡]Gregor	Mendel,
1822-1884¡^´N¤w¸gµoªí¹L¦P¼Ëªº¬ã¨sµ²ªG¡A¥u¬O¤j³¡¥÷¾ÇªÌ	³£¤£ª¾¹D¦Ó
¤w¡C©ó¬O¡A¤T¤H³£Ä±±o¦³¸q°È§â³o¶µºaÄ£Âkµ¹©s¼wº¸¡A§â¥¦ªº¦W¦r±¾¤W
¤F½×¤å¤§º¡C¦p¤µ¡A¥þ¥@	¬É¨CÓ×¹L¥Íª«±o°ª¤¤¥Í¡A³£«Ü²M·¡¦Û
¤v¬O¦p¦ó«ö·Ó©s¼wº¸©w«ß¡]Mendelian	Law¡^¿ò¶Ç¨ì¶ý¶ýªº´Ä²´¡A©Î
¬Oª¨ª¨ªººÑ²´¡C	¤@¤E¡³¥|¦~¡A¬ü°ê¬ì¾Ç®aÂÄ¹y¡]Walter
Sutton¡^µo²{¡A©Ò¿×¯«¯¦ªº¿ò¶Ç³æ¦ì¡Aì¨ÓÂÃ¦b²ÓM®ÖùØª¬¦ü	Ã¾¸zªººc³yª«¤¤
¡C³oºØºc³yª«³QºÙ¬°¡u¬V¦âÅé¡v¡]chromosome¡^¡A³oÓ¦W¦r·½¦Û§ÆÃ¾¤åªº¡u
±m¦âÅé¡v¡A¦]¬°	¬ì¾Ç®a¥²»Ý¥ý¥Î¯S®í¬V®Æ¬V¦â«á¡A¤~¯à¦bÅã·LÃè
¤UÆ[¹î¨ì¥¦Ì¡C¬V¦âÅé¤]¹³¿ò¶Ç³æ¦ì¯ë¡A¦¨Âù¦¨¹ïªº¥X²{¡A	¦Ó¥B¨C¤@¹ï³£¬O¤@
¥u¨Ó¦Ûª¨ª¨¡A¥t¤@¥u¨Ó¦Û¶ý¶ý¡C¡]¸g¹L¦n¦h¦~ªººN¯Á¡A¦p¤µÁ`ºâ§Ë²M·¡¡A
¤HÃþ¨ã¦³¤G¤Q¤T	¹ï¬V¦âÅé¡^¡C¤@¤E¡³¤E¦~¡A¤¦³Á¥Íª«¾Ç®a³ì¦w´Ë¡]Wihelm
Johannsen,	1857-1927	¡^®Ú¾Ú§ÆÃ¾¤å¡uµ¹¤©¥Í©R	¡v¤§¸q¡A³Ð³y¤F°ò¦]
¡]gene¡^³oÓ¦Wµü¡A¨ÓºÙ©I¨º¨Ç¥Ñ¬V¦âÅéÄâ±aªº¡B¬Ý¤£¨£ªº¿ò¶Ç³æ¦ì¡C	¦Û±q
¤@¤E¡³¤»¦~¡A¬ü°ê¥Íª«¾Ç®a¼¯®Ú¡]Thomas	Hunt	Morgan¡A1866¡X1945¡A
¤@¤E¤T¤T¦~¿Õ¨©º¸¥ÍÂå¼ú±o	¥D¡^®i¶}
µÛ¦WªºªGÃÇ¬V¦âÅé¬ã¨s«á¡A¬ì¾Ç®a¤è¤~¶}©l§ä´M°ò¦]¡A±´¨s¨ä¶ø¯¦©M¥
\¯à¡C¤j®a«Ü§Ö´Nµo²{¡A¥Íª«	Åé¤º´X¥G¨C¤@¶µ¥Í¤Æ¯S©Ê³£¬O¥Ñ°ò¦]©Ò±
±¨î¡C´«¥y¸Ü»¡¡A°ò¦]Â²ª½´N¬O¥Í©Rªº°òÂ¦¡C¨ì¤F¤@¤E¥|¤@¦~¡A¨â¦ì	¬ü
°ê¬ì¾Ç®a²¦¦h¡]George	W.	Beadle,1903-1989¡^¤Î®õ©Z¡]Edward	L.
Tatum,1903-1975,»P²¦¦h¦PÀò¤@¤E¤	¤K¦~¿Õ¨©º¸¥ÍÂå¼ú¡^µo²{¡A°ò¦]ªº¥
\¯à¦b©ó»s³y©Ò¦³¥Í©RÅéªº°ò¥»µ²ºc¡X¡X³J¥Õ½è¡A¨Ò¦pt³d¶Ê¤Æ¥Íª«Åé«í
±`¦s¦b¡B¿à¥Hºû¥Íªº¤Æ¾Ç¤ÏÀ³ªº»Ã¯À¡A´N¬O¤@ºØ³J¥Õ½è¡C	µM¦Ó¡A°£¤F³o
´X¶µ·m²´ªºµo²{¤§¥~¡A°ò¦]ªº¥»½è¦b·í®É¨ÌÂÂ¬O¤@¹DÁ¼¡C¨S¦³¤Hª¾¹D°ò¦]ªø¤
°»ò¼Ë¤l¡B¦p	¦óµo´§¥\¯à¡A¤]¨S¤Hª¾¹D²ÓM«ç¼Ë½Æ»s¥¦ªº°ò¦]¡A
¥H«K§¹¾ãªº¶Çµ¹¤l¥N²ÓM¡C¤£¹L¡A¤@¤E¥|¡³¦~¥N¤w¦æ³\¦h	·sµo²{Åã¥Ü¡A
°ò¦]¬O¥Ñ²ÓM®Ö¤ºªº¬YºØ»Ä©Êª«½è©Òºc¦¨ªº¡C¥Ñ©ó³oºØ®Ö»Ä¦b¥h®ñ®Ö¿}
¤¤ªºÄÂÃ¯S§OÂ×´I¡A¦]	¦¹´N³Q©R¦W¬°¥h®ñ®Ö¿}®Ö»Ä¡]¢Ò¢Ü



¢Ï,deoxyribonucleic	acid¡^¡C



¯«¯¦ÂùÁ³±Û

°ò¦]ªº¶ø¯¦²×©ó¦b¤@¤E¤¤T¦~´¦¾å¤F¡C^°êª«²z¾Ç®a§J¨½§J¡]Francis
Crick,1916¡X¡^¤Î¨ä¦P¹±¡A¦~»´	ªº¬ü°ê¥Íª«¾Ç®aµØ´Ë¡]James	Watson,
1928¡X¡A»P§J¨½§J¦PÀò¤@¤E¤»¤G¦~¿Õ¨©º¸¥ÍÂå¼ú¡^¤@¦Pµo²{¤F¢Ò¢Ü¢Ï
ªºª«²zµ²ºc¡C¥¦ªººc³y«Ü¹³¤@Ó¤À¤l²Õ¦¨ªºÁ³±Û±è¡G¨â±ø¿}¡XÁC»ÄªøÃì¬O±èªº
¥DÅé¡AªøÃì¶¡¨C¹j¤@¤p¬q¶ZÂ÷	´N¥H¤@ÓÂ²³æªº¤À¤l¬Û³s¡AµS¦p±è¤lªº¾î
¤ì¡C¨C®Ú¾î¤ì¨ä¹ê¬O¥Ñ¨âÓ¬Û¹ïªº®Ö	ÆP°ò¡]©ÎÂ²ºÙÆP°ò¡A¤]ºÙÆQ
°ò¡^©Òºc¦¨¡C³Ì«á¡A¦A§â¾ã±ø±è¤l§áÂà¦¨ÂùÁ³±Û¡C	ÆP°ò¥u¦³¥|ºØ¡A¤À§O¬O¸
¢áIËï¡]¢Ï,	adenine¡^¡B¯Ý¸¢áIÔr¡]¢â,	thymine¡^¡B³¾ÁTáIËï¡]¢Õ,	guanine¡^	¤Î-
MáIÔr¡]¢Ñ,	cytosine¡^¡C¦ý¬O¡A¨CªÑªøÃì¤WªºÆP°ò¼Æ¥Ø«o¦h±o¼Æ¤
£²M¡C³ÌÅå¤Hªº¬O¡AµL½×¦ó®É¡A¥unªø	Ãì¬YÂI¤W¥X²{¢ÏÆP°ò¡A«h¥t
¤@®ÚªøÃì¬Û¹ï¦ì¸m¤W¥²©w¥X²{¢âÆP°ò¡C¦P¼Ëªº¡AªøÃì¤W¦pªG¬O¢ÑÆP
°ò¡A«h¥t±øªø	Ãì¤W»P¤§°t¹ïªº¥²©w¬O¢ÕÆP°ò¡C	¨C±ø¬V¦âÅé³£¬O¥Ñ
¤@®Úªø±o¤£±o¤F¡A¦ý±²±o«Üºò±KªºÂùÁ³±Û¢Ò¢Ü¢Ï©Òºc¦¨¡C¦Ü©ó°ò¦]
¡AÅãµM´N¬O¢Ò¢Ü¢Ï	¤ù¬q¡C¦Ó¨C±ø¬V¦âÅéªº¢Ò¢Ü¢Ï¤W«h±Æ¤F¼Æ¤dÓ°ò¦]
¡C	¦p¦P²¦¦h©M®õ©Z¦b¤@¤E¥|¤@¦~µo²{ªº¡A°ò¦]¥¿¬O²ÓM¥Î¨Ó²Õ¦X³J
¥Õ½èªºÂÅ¹Ï¡C³J¥Õ½è¦³¦p¤@±ø¯Â¥ÑÓi°ò	»Ä¤À¤lºc¦¨ªºªø¶µÁå¡A¦Ó¤£¦P³J
¥Õ½èªºÓi°ò»Ä±Æ§Ç¦U¤£¬Û¦P¡C	·í¢Ò¢Ü¢Ïµ²ºc¤§Á¼´¦¾å«á¡A¦³¤@¼Î¨Æ¹ê
´NÅÜ±o§ó©úÅã¤F¡G¨CÓ°ò¦]·í¤¤ªºÆP°ò±Æ¦C¶¶§Ç¡A¯à°÷¼vÅT¸Ó°ò	¦]¦b²ÓM
¤¤²Õ¦Xªº³J¥Õ½èªºÓi¾÷»Ä±Æ¦C¶¶§Ç¡C´«¥y¸Ü»¡¡AÆP°ò¦n¹³¥u¦³¥|Ó¦ ̈ûªº¦r
¥À¡X¡X¢Õ¡B¢Ï¡B¢â¤Î¢Ñ	¡C¨CÓ¥Ñ³o¨Ç¦r¥À²Õ¦¨ªºÆP°ò¡u³æ¦r¡v¡A³£¯à¯S¤Æ
¤@ºØÓi°ò»Ä¤À¤l¡C¦Ó¨CÓ¥y¤l«h¥Ñ¦¨¦Ê¬Æ¦Ü¼Æ¤dÓÆP°ò¡u
³æ¦r¡v©Ò²Õ¦¨¡X¡X¤@Ó¥y¤l§Y¯à¯S¤Æ¥X¤@ºØ¨ã¦³¤£¦PÓi¾÷»Ä±Æ§Çªº³J
¥Õ½è¡C	¤@¤E¤»¡³¦~¥N¦´Á¡A¿ò¶Ç±K½X²×©ó¸Ñ¶}¤F¡C¬ì¾Ç®aµo²{¡Aì¨Ó¯S
¤Æ¤@ºØÓi°ò»Ä¥u»Ý¤TÓÆP°ò¦r¥À¡C¨Ò¦p	¡A³æ¦r¢Ñ¢â¢Õ¯à¨Ï
¥ÕÓi¾÷»Ä¡]leucine¡^	±Æ¦C¨ì¥¿¦b¦X¦¨ªº³J¥Õ½è¤W¡A¦Ó¥t¤@ÓÆP°ò³æ¦r¢Ñ¢Ï
¢â«h¯S¤Æ¥VÓi	¾÷»Ä¡]aspartic	acid¡^¡C¬JµMÆP°ò¦r¥À¦@¦³¥|
ºØ¡A¨º»ò¿ò¶Ç»y¨¥¤¤,	¥Ñ¤TÓ¦r¥À²Õ¦¨³æ³æ¦r´NÀ³¸Ó¦³¥|¤Q	¤»Ó	µM¦Ó¡AÓi
°ò»Äªº¼Æ¥Ø´N¦³¤G¤QºØ¡C³o¬O¦]¬°±K½X¥\¯à¦³®É·|«½Æ¡C¨Ò¦p¡A°£¤F¢Ñ¢â
¢Õ¤§¥~¡AÁÙ¦³¤Ó	³æ¦r¤]¦P¼Ë¯à¯S¤Æ¥ÕÓi°ò»Ä¡C	¢Ò¢Ü¢ÏÁÙ³zÅS¥X¥O
¤@¶µ¦³Ãö¿ò¶Çªº¯¦±K¡C²ÓM¤Àµõªº·í¨à¡A¢Ò¢Ü¢Ï¥Î¦ó§®¤è«þ¨©¦Û¤v¡A½Æ»s
¤@²Õ·sªº°ò	¦]¶Çµ¹¤l²ÓM¡C³oÓ¯¦±K´NÂÃ¦b¦¨¹ïªºÆP°ò¢Ï¢â©M¢Õ¢Ñ·í¤¤
¡C½Æ»s®É¡A¢Ò¢Ü¢Ïªº¨â±øªøÃì¹³©ÔÁå¯ë±q¤¤¤À¶}	¡AµM«á¨C¤@
±øÂÂÃì®ÇÃä³£¶}©l§Î¦¨¤@±ø»P¤§¬Û°tªº·sÃì¡A¦P¼Ëºû«ù¢Ï¢â©M¢Õ
¢Ñªº¬Û¹ï¦ì¸m¡C³Ì«á¡A²×©ó§Î¦¨	¨â±øÆP°ò±Æ§Ç§¹¥þ©M±q«e¤@¼Ëªº·sÂùªÑ¢Ò
¢Ü¢Ï¡C





·s¬ö¤¸¤w¨ÓÁ{

Ä~¯}¸Ñ¿ò¶Ç±K½X¥H¤Î¢Ò¢Ü¢Ï½Æ»s¤§Á¼«á¡A¥Í¤Æ¾Ç®a«KµÛ
¤âµo®i¾Þ§@°ò¦]ªº¤u¨ã¡C¤@¤E¤C¡³¦~¥N¤¤´Á¡A¬ì	¾Ç®aµo²{¡A»Ã¯À¥i¥H¦Û
¥Íª«°ò¦]²Õ¤¤¡A¤ÁÂ÷³¡¥÷¢Ò¢Ü¢Ï¤ù¬q¡A¦A§â¦¹¤ù¬q´¡¤J¥t¤@¤¤¥Íª«Åéªº°ò¦]²Õ¤
¤¡C¦]	¦¹¡A§ÚÌ¤]¥i¥H§â¤Hªº°ò¦]´Ó¤J²ÓM©Î»Ã¥Àµßªº¿ò¶Çª«½è¤¤¡AÅý³o¨Ç³Q
°Ê¹L¤â¸}ªº·L¥Íª«µo»Ã¡A¤j¶q¥Í²£Âå	Àø¥Îªº¬Ã¶Q¤HÃþ³J¥Õ½è¡C±q¦¹¶}±Ò¤F
°ò¦]¤uµ{ªº·s¬ö¤¸¡C	µM¦Ó°ò¦]¤uµ{¦¨ªGÁöµM¯«©_¡A³o¶µ§Þ³N¥» ̈ÁÙ¬O¦³¥¦ªº-
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5.3	

MATLAB (rank)	 (decompostion)	
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1.1	pºâ¾÷À³¥Î»P¤uµ{°ÝÃD	
1.2	¤uµ{°ÝÃDªº¸Ñ¨M¤è¦¡	
1.3	»{ÃÑ§A/©pªº¹q¸£¤u§@Àô¹Ò	
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1.1	

	

	

WWW

	()

1994	 ()

	 http://sun.gcc.ntu.edu.tw/

	 http://taiwan.csie.ntu.edu.tw/b5/yam
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GAIS	http://gais.cs.ccu.edu.tw/cgais.html

Yahoo	http://www.yahoo.com/

Alta	Vista	http://www.altavista.digital.com

Scientific	American	http://www.thesphere.com/sas/SciAm/SciAm.html

New	Scientist	Planet	http://www.newscientist.com	

	

	(Internet)
	(Email)
	(Electronic	Bulletin	Boards)
	(World	Wide	Web,	WWW)

WWW-FAQ	(http://www.acer.net/document/cwwwfaq/index.html
FAQ	(http://www.acer.net/document/internet/index.html)	

MATLAB(MathWorks)	 http://www.mathworks.com/

Prentice-Hall		 http://www.prenhall.com

	 http://www.ncu.edu.tw/~junwu
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1.2	

1.	
2.	 /
3.	
4.	 MATLAB
5.	 MATLAB

	(p.	21-24)

	 	



1.3	/

E2-308	PC	30	486/586,Win3.1Win95MATLAB	
NetTerm,	Netscape

Win3.1	 EscDoswins	Win3.1

MATLAB	4.0	Win3.1MATLAB	for	Windows(Icon)MATLAB	
MATLAB	with	SIMULINK,	MATLAB	HelpMATLAB	with	SIMULINK
MATLAB	 SIMULINKMATLABSIMULINK	
MATLABMATLAB	

NetTerm	PCWin3.1			
NetTermTcpman	 WindowsNetTermNetTerm	

Netscape		(WWW)		(browser)NetscapeNetTerm

	 	



	

MATLABMATLAB	

	
2.1	MATLAB
2.2	
2.3	
2.4	
2.5	
2.6	
2.7		MATLAB	
2.8	
2.9	
2.10	
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2.1	MATLAB

MATLAB	(MATrix	LABoratory)

	-	MATLAB500	
	-	MATLAB	
	-	MATLAB	FORTRAN	

	-	MATLAB	
	-	MATLAB	
	 mu

MATLAB3.1MATLAB	for	Windows,	SIMULINK	
MacintchUnix	 PCMATLAB	

MATLAB	for	WindowsPC3.1DOS	
4.04.2	 5.0MathWorks
SIMULINK3.1/	
Student	Edition	of	MATLABMATLAB1995Mathworks	
Edtion	of	MATLAB4.2	
	

308MATLAB	4.0	

	 	



2.2	

MATLAB

2.2	
2.2.1	MATLAB	
2.2.2	
2.2.3	
2.2.4	

	 	



2.2.1	MATLAB	

MATLABMATLAB	Command	Window	
Options,	Windows,	Help	

	 	



2.2.2	

MATLAB	
x=1+2+3MATLAB x

>>	1+2+3

ans	=

6

>>	1*10	+	2*20	+	3*30

ans	=

140

>>	x=1+2+3

x	=

6

;

>>	x=1+2+3;

>>	x

x	=

6

MATLAB

>>	apple=5



apples	=

5

>>	orange=10

orange	=

10

>>	total_cost=apple*2+orange*4

total_cost	=

50

>>	average_cost=total_cost/(apple+orange)

average_cost	=

3.33334

MATLAB

	(+) 	(-) 	(*) 	(/) 	(^) 5+3,	5-3,	5*3,	5/3,	5^3

Area	=	 ,r	=	2

>>	r=2;

>>	area=pi*r^2;

>>	area	=

12.5664

,	;	

>>	r=2,	area=pi*r^2

>>	r=2;	area=pi*r^2;



...

>>	r=2;

>>	area	=	pi	...

*r^2

% %	 	

>>	r=2;	%	

>>	area=pi*r^2;	%		

MATLAB

format	short 3.1416 	4	
format	long 3.14159265358979 15	
format	short
e 3.1416e+000 4	
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2.2.3	

MATLAB

1.	 apple,	Apple,	AppLe
2.	 	19	
3.	

MATLAB

help ,		 help	quit
who
ans
eps MATLAB=2.2204e-16
pi π

inf
∞	( )

NaN
	( )
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2.2.4	

MATLAB↑↓↑	

→←,	 Delete,	Insert	

DosMATLAB!	

who clear xy	 clear	x	y

Ctrl-C CtrlCMATLAB	

	 	



2.3	

MATLAB(on-line)

1.	 help	 (topic)	 help	<topic> help
2.	 lookfor(key-word)MATLAB	
3.	 HelpTable	of	Contents Index

>>	help	sqrt

SQRT	Square	root.

SQRT(X)	is	the	square	root	of	the	elements	of	X.	Complex

results	are	produced	if	X	is	not	positive.	

>>	help	monkey

monkey	not	found.

>>*	lookfor	tangent

ACOT	Inverse	cotangent.

ACOTH	Inverse	hyperbolic	cotangent.

ATAN	Inverse	tangent.

ATANH	Inverse	hyperbolic	tangent.

ATAN2	Four	quadrant	inverse	tangent.

COT	Cotangent.

COTH	Hyperbolic	cotangent.



TAN	Tangent.

TANH	Hyperbolic	tangent.

>>	help	atan

ATAN	Inverse	tangent.

ATAN(X)	is	the	arctangent	of	the	elements	of	X.	See	also	ATAN2.
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2.4.1	

MATLAB	(array)		(matrix)	MATLAB	

[	]		

>>	x	=	[1	2	3]	%		1x3	

>>	x	=	[1	2	3;	4	5	6]	%		2x3	;

>>	x	=	[1	2	3	%		2x3	

4	5	6]

	 y	=	sin	(x),	0xπ x	=	0,	0.2π,	0.4π,...,π

>>	x	=	[0	0.2*pi	0.4*pi	0.6*pi	0.8*pi	pi]	%	

x	=

0	0.6283	1.2566	1.8850	2.5133	3.1416

>>	y=sin(x)

y	=

0	0.5878	0.9511	0.9511	0.5878	0.0000

>>	x(3)	%	x

ans	=

1.2566

>>	y(5)	%	y



ans	=

0.5878

>>	x(1:5)	%	x

ans	=

0	0.6283	1.2566	1.8850	2.5133

>>	y(3:-1:1)	%	y31-1

ans	=

0.9511	0.5878	0

>>	x(2:2:6)	%	x262

ans	=

0.6283	1.8850	3.1416

>>	y([4	2	5	1])	%	yy4,2,5,1

ans	=

0.9511	0.5878	0.5878	0
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2.4.2	

	

>>	x=(0:0.0.2:1)	%	:=0=0.0.2=1

>>	x=linspace(0,1,51)	%	linspace=0=1=51

>>	x=(0:0.01:1)*pi	%	

>>	a=1:5,	b=1:2:9	%	

a	=

1	2	3	4	5

b	=

1	3	5	7	9

>>	c=[b	a]	%		 a		b	

c	=

1	3	5	7	9	1	2	3	4	5

>>	d=[b(1:2:5)	1	0	1]	%		b	

d	=

1	5	9	1	0	1

	 	





2.4.3	

	 .	

	

+	

-	

.*	

./	

.^	

.'	

>>	a=1:5;	a-2	%	a2

ans	=

-1	0	1	2	3

>>	2*a-1	%	2a1

ans	=

1	3	5	7	9

>>	b=1:2:9;	a+b	%	ab

ans	=

2	5	8	11	14

>>	a.*b	%	ab



ans	=

1	6	15	28	45

>>	a./b	%	ab

ans	=

1.0000	0.66667	0.6000	0.5714	0.5556

>>	a.^2	%	

ans	=

1	4	9	16	25

>>	2.^a	%	2

ans	=

2	4	8	16	32

>>	b.^a	%	ba

ans	=

1	9	125	2401	59049

>>	b=a'	%	ba

b	=

1

2

3

4

5
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2.4.5	

MATLAB	 +,	-	

>>	x	=	1.5;	%	x	

>>	y	=	exp(x^2);	%	exp(x^2)	

>>	y1	=	x/y	%	x/y	

>>	x	=	1:0.1:2;	%	x	

>>	y	=	exp(x.^2);	%	exp(x.^2)	

>>	y1=	x./y	%	x./y	

>>	x=2.0	%	x	

>>	nume	=	x^3	-	2*x^2	+	x	-	6.3;

>>	deno	=	x^2	+	0.05*x	-	3.14;

>>	f	=	nume/deno

>>	x=1:5;	%		x	



>>	nume	=	x.^3	-	2*x.^2	+	x	-	6.3;

>>	deno	=	x.^2	+	0.05*x	-	3.14;

>>	f	=	nume./deno
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2.5	

MATLAB	 plot plotxy	
xlabel,	ylabel,	titlehelp	xlabel,	help	ylabel,	help	titleplot3help	plot3

MATLAB MATLAB	Figure	Windows	

>>	v1=linspace(0,2*pi,20);	v2=sin(v1);	%		v1		v2	

>>	plot(v1,v2)	%		plot	 x		y	

>>	v3=cos(v1);	%		v3	

>>	plot(v1,v2,v1,v3)	%		 v1-v2	

%	v1-v3	

>>	plot(v1,v2,v1,v2,'+')	%		 +	

>>	plot(v1,v2,v1,v2.*v3,'--')	%		 v1-v2	

%		v1-(v2.*v3)	'

>>	xlabel('x-axis')	%		x		 '	

>>	ylabel('y-axis')	%		y	

>>	title('2D	plot')	%	

>>	plot3(v2,v3,v1),	grid	%		v2-v1-v3	 xyz

	 	





2.6	

	

2.6	
2.6.1	
2.6.2	

	 	



2.6.1	

	Area= input

>>	r	=	input('Type	radius:')	%		 '	

Type	radius:	%		2	

r	=

2

>>	area=pi*r^2;	%	

>>	name	=	input('Your	name	please:	','s')	%	's's	(string)

Your	name	please:	%		J.C.	Wu

name	=

J.C.	Wu

	 	



2.6.2	

	( disp)		( fprintf) disp

>>	temp=20;

>>	disp(temp);	disp('degrees	C');	disp('	 C')	%

20

degrees	C

	C

fprintf

>>	fprintf('The	area	is	%8.5f\n',	area)	

The	area	is%8.5f	

>>	fprintf('The	area	is	%8.5f\n',	area)	%	%\

The	area	is	12.56637	%	85	

>>	fprintf('f_form:	%12.5f\n',12345.2)	%	125

f_form:	12345.20000

>>	fprintf('f_form:	%12.3f\n',1.23452)	%	123

f_form:	1.235

>>	fprintf('e_form:	%12.5e\n',12345.2)	%	125

e_form:	1.23452e+004



>>	fprintf('f_form:	%12.0f\n',12345.2)	%	12

f_form:	12345

	 	



2.7		MATLAB	

MATLAB	
Win3.1Dos	PE2	Word,	AmiPro	Ascii		
.m	 	M-file	 testRun	M-file	M-file	
	M-file	 Open	M-file		M-file

tutex1.mM-file

%	M-file,	tutex1.m

%	Simple	plot	for	illustration	of	using	M-file.

%	M-file

x=linspace(0,2*pi,20);	y=sin(x);

plot(x,y,'r+')

xlabel('x-value')

ylabel('y-value')

title('2D	plot')

tutex1tutex1.m	

	M-file:	tutex2.m	

%	M-file,	tutex2.m

%	

r	=	input('Type	radius:');

area=pi*r^2;



volume=(4/3)*pi*r^3;

fprintf('The	radius	is	%12.5f\n',r)

fprintf('The	area	of	a	circle	is	%12.5f\n',area)

fprintf('The	volume	of	a	sphere	is	%12.5f\n',volume)	

2.7		MATLAB	
2.7.1	

	 	



2.7.1	

M-fileM-fileMATLAB	

(1)	

MATLAB		

>>	path(path,'c:\wufile\my_work')	%		\wufile\my_work	

%	MATLAB

>>	path('c:\wufile\my_work',path)	%		\wufile\my_work	

%	MATLAB

MATLAB path path	 M-file
startup.m path	

(2)	

cdMATLAB	

>>	cd	\wufile\my_work	%	\wufile\my_work

>>	cd	%		cd	

c:\WUFILE\MY_WORK

>>	dir	%	

.	tutex1.m	tutex2.m

..	test.txt

>>	delete	test.txt	%		test.txt	



	 	



2.8	

MATLAB	
(binary	format)		MAT-file(2)	ASCII		ASCII-fileMAT-file	 /
(input/output)		 test.mattestMATLABMAT-fileASCII-file	

test.dattestMATLAB	 MAT-fileASCII-fileMATLAB	

saveMAT saveASCII

MATASCII	

MAT-fileASCII-file	

save,	load

>>	x=1:5;	y=11:15;	%		 (row	array}	x,	y

>>	save	data1	x	y	%		x,y		 data1	MAT-file

%data1data1.matdata1.mat	x,	 y(1:5,	11:15)	

>>	save	data2.dat	x	y	-ascii	%	data1ASCII-ascii

%	data2.dat	(1:5,	11:15)	

>>	type	data2.dat	%	type		 data2.dat	

>>	load	data1	%		data1.mat	

>>	x,	y	%		data1.mat(1:5,	 11:15)

>>	load	data2.dat	%		data2.dat	

>>	x2=data2(1,:);	y2=data2(2,:);	%	data2x2y2

%

>>	x=21:25;	y=31:35;



>>	save	data3.dat	x	y	-ascii

>>	load	data3.dat;

>>	x3=data3(1,:);	y3=data3(2,:);	%	data3x3y3	

%

>>	A=[1	2	3;	4	5	6];

>>	save	data4.dat	A	-ascii	%Adata4ASCII-file

>>	load	data4.dat

>>	x4=data4(:,1);	%		x4		data4	

>>	y4=data4(:,2);	%		y4		data4	

>>	z4=data4(:,3);	%		z4		data4		

	 	 	



2.9	

title,	xlabel,ylabel
gtext	 gtext('string')	

>>	x=linspace(0,2*pi,30);	y=sin(x);	z=cos(x);

>>	plot(x,y,x,z)	%		y=sin(x),	 z=cos(x)

>>	text(2.5,0.7,'sin(x)')	%	(2.5,0.7)

>>	gtext('cos(x)')	%		

	x-y		x		y		
loglog	xy	x		y		

>>	y=0:0.1:10;	x=10.^y

>>	plot(x,y)	%	

>>	semilogx(x,y)	%		

>>	x=[0	2	5	7	10	12	15	17	20	21];

>>	y=[0.1	0.2	0.5	0.6	0.9	1	1.2	1.26	1.22	1.2];

>>	plot(x,y)	%	

>>	semilogx(x,y)	%	

>>	semilogy(x,y)

>>	loglog(x,y)

	 	





2.10	

	(p.59-63)

	 	



	

MATLAB	

	
3.1	
3.2	

	 	



3.1	

MATLAB	

>>	x=linspace(0,2*pi,30);

>>	y=sin(x);	z=cos(x);

>>	plot(x,y,x,z)	%		y=sin(x)		z=cos(x)	

>>	plot(x,y,'g:',x,z,'r--')	%		

plot plot

3.1	
3.1.1	
3.1.2	
3.1.3	
3.1.4	
3.1.5	
3.1.6	

	 	



3.1.1	

	axis	
axis([xmin	xmax	ymin	ymax]) 	xmin	xmax	 	ymin	ymax	
axis	auto 4:3
axis	square 	1:1
axis	equal
axis	xy
axis	ij
axis	normal
axis	off
axis	on

axis('	')

	axis

>>	x=linspace(0,2*pi,30);	y=sin(x);	z=cos(x);

>>	plot(x,y,x,z)

>>	axis	off

>>	axis	on

>>	axis('square','equal')

>>	axis('xy','normal')	

	 	





3.1.2	

subplot 	subplot(m,n,p)	m,	n	m	x	n	 m	y	
subplot	

>>	x=[0	2	5	7	10	12	15	17	20	21];

>>	y=[0.1	0.2	0.5	0.6	0.9	1	1.2	1.26	1.22	1.2];

>>	subplot(2,2,1),	plot(x,y)	%	

>>	subplot(2,2,2),	semilogx(x,y)	%	

>>	subplot(2,2,3),	semilogy(x,y)	%	

>>	subplot(2,2,4),	loglog(x,y)	%		

	 	



3.1.3	

zoom	 	zoom	onzoom	out	zoom	off

>>	M=peaks(25);	%	peaks	MATLAB 25

>>	plot(M)	%	

>>	zoom	on	%	 Enter

>>	zoom	out	%	 Enter

>>	zoom	off	%	

	 	



3.1.4	

fplot	
xmax,	ymin,	ymax	 	f(x)=sin(x)/x

>>	fplot('sin(x)./x',[-20	20	-0.4	1.2])

>>	title('Fplot	of	f(x)=sin(x)/x')

>>	xlabel('x'),	ylabel('f(x)')

	 	



3.1.5	

MATLAB	 print	
options]	 [	] print	 	print	filenamefilename

MATLAB	
device
-dps 	(PostScript)	 	.ps
-dps2 	(PostScript	II)	 	.ps
-deps 	(Encapsulated	PostScript)	 	.eps
-deps2 	(Encapsulated	PostScript	II)	 	.eps

	MATLAB		

	Ghostscript		

FTP
Win31	 ftp://ftp.ncu.edu.tw/PC/win3/print/gs403*.zip	(5zip)
Win95	 ftp://ftp.ncu.edu.tw/PC/win95/simtelnet/print/gs403*.zip	(5zip)

device
-dcdjcolor 24	bits		HP	DeskJet	500C
-depson Epson	
-dgif8 8	bits		GIF		.gif
-dpcx256 256		PCX		.pcx

>>	print	fig1	-dps	%	PostScript fig1.ps

>>	print	fig1	-dgif8	%	GIF fig1.gif

>>	print	fig1	-pcx256	%	256PCX fig1.pcx	



	[-option]		

	 	



3.1.6	

>>	x=linspace(-2*pi,2*pi,60);

>>	y=sin(x).^2./(x+eps);	%	epsx y

>>	plot(x,y)

>>	[a,b]=ginput(8);	%	8

>>	hold	on

>>	plot(a,b,'co')	%	

>>	hold	off

	 	



3.2	

3.2	
3.2.1	
3.2.2	

	 	



3.2.1	

plot3	 	plot		z 	plot3(X,Y,Z)		plot3(X,Y,Z,'linetype')	linetype

>>	t=0:pi/50:10*pi;

>>	plot3(sin(t),cos(t),t)

>>	title('Helix'),	xlabel('sin(t)',	ylabel('cos(t)'),	zlabel('t')

>>	axis('ij')	%	 y	

	 	



3.2.2	

MATLAB meshgridmeshsurf meshgridx-y	 z	

>>	x=-7.5:0.5:7.5;	y=x;	%	xy

>>	[X,Y]=meshgrid(x,y);	%	meshgrid

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

>>	Z=sin(R)./R;	%	z

>>	mesh(X,Y,Z)	%	z

>>	surf(X,Y,Z)	%	z

>>	mesh(peaks)	%	peaks

>>	title('Mesh	plot	of	peaks')

contour,contour3contour	
zx,y contour(X,Y,Z),contour(X,Y,Z,n)X,Y,	Zx,y,z
contour	 contour3	

contour,	contour3

>>	[X,Y,Z]=peaks;	%	x,yzpeaks

>>	subplot(2,2,1)

>>	contour(Z,20)	%	peaksZ 20

>>	subplot(2,2,2)

>>	contour(X,Y,Z,20)	%	peaks x,y

>>	subplot(2,2,3)



>>	contour3(Z,20)	%	peaksZ

>>	subplot(2,2,4)

>>	contour3(X,Y,Z,20)	%	peaks x,y

	 	



MATLAB

MATLAB	
MATLAB	

MATLAB
4.1	
4.2	
4.3	
4.4	
4.5	
4.6	
4.7	
4.8	
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4.1.1	

MATLAB	

>>	angle1=pi/2;

>>	b=sin(angle1);	%angle1sin

>>	angle2=90;	%angle2

>>	b=sin(angle2*pi/180);	%

>>	x=sqrt(2)/2;	y=asin(x);	y_deg=y*180/pi

>>	x	=

0.7071

>>	y	=

0.7854

>>	y_deg	=

45.0000

	

	

round(x)	x

fix(x)	x0

floor(x)	x-∞

ceil(x)	x∞



sign(x)	 x	<0-1 x	=00 x	>0	1

rem(x,y)	x/y rem(25,4)1

exp(x)	

log(x)	 2.718282

log10(x)	10

MATLAB
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4.1.2	

sinh(x),	cosh(x),	tanh(x),	asinh(x),	acosh(x),	atanh(x)MATLAB	

	 	



4.1.3	

	(-2)		( ±3)	 MATLABMATLAB	
lookfor	complex	 x=a+bi

	 = ,	r	 = ,		θ=	tan -1	(b/a)

a	=	r	cosθ,	 b	=	r	sinθ,		 x=r	ei

MATLAB

a=real(x),	b=imag(x),	 	=conj(x),	r=abs(x),	 =angle(x),	x=r*exp(i*angle(x))

>>	x=1-2*i;	%		2*i		2i

>>	real(x)	%	

ans	=

1

>>	imag(x)	%	

ans	=

-2

>>	conj(x)	%	



ans	=

1.0000	+	2.0000i

>>	abs(x)	%	

ans	=

2.2361

>>	angle(x)	%	

ans	=

-1.1071

>>	a=1;	b=4;	c=13;

>>	x1=(-b+sqrt(b^2-4*a*c))/(2*a)	%	

x1	=

-2.0000	+	3.0000i

>>	x2=(-b-sqrt(b^2-4*a*c))/(2*a)

x2	=

-2.0000	-	3.0000i

>>	y=exp(i)	%	

y	=

0.5403	+	0.8415i

>>	y=exp(i*pi*0.75)

y	=

-0.7071	+	0.7071i



polar	

>>	t=0:0.01:2*pi;

>>	r=sin(2*t).*cos(2*t);

>>	polar(t,r)

>>	title('Polar	plot	of	sin(2t)cos(2t)')	

>>	angle=0:2*pi/100:2*pi;

>>	r=angle/(2*pi);

>>	polar(angle,r)

>>	title('Polar	plot')

>>	grid

	 	



4.1.4	

	

p(x)	

MATLAB		 p=[1	4	-7	-10]	 p		

x	

>>	p=x.^3+4*x.^2-7*x-10

	 polyval	 polyval(p,x)p		

>>	x=linspace(-1,3);

>>	p=[1	4	7	-10];

>>	v=polyval(p,x);

	

	 		

	 	



convdeconv	 (convolution)	
(de-convolution)		 deconv		 [q,r]=deconv(a,b)q,r	

>>	a=[1	2	3	4];	b=[1	4	9	16];

>>	c=a+b

c	=

2	6	12	20

>>	d=a-b

d	=

0	-2	-6	-12

>>	e=conv(a,b)

e	=

1	6	20	50	75	84	64

>>	g=e+[0	0	0	c]

g	=

1	6	20	52	81	96	84

>>	[f,r]=deconv(e,b)

f	=



1	2	3	4

r	=

0	0	0	0	0	0	0	%	

>>	[h,r]=deconv(g,a)

f	=

1	4	9	18

r	=

0	0	0	0	2	6	12	%		2*x^2	+	6*x	 +	12

	

>>	p=[1	3	2];

>>	r=roots(p)

r	=

-2

-1

>>	p=[1	-12	0	25	116];	%	

>>	r=roots(p)	%	

r	=

11.7473

2.7028

-1.2251	+	1.4672i

-1.2251	-	1.4672i



	 roots		 poly,	real	 	2,	1

poly	 poly(r)	 r		 real

>>	r=[-2	-1];

>>	pp=poly(r)	%	pp=(x+2)(x+1)=x^2+3x+2

pp	=

1	3	2

>>	p=[1	-4	6	-4];

>>	r=roots(p)

r	=

2.0000	1.0000	+	1.0000i	1.0000	-	1.0000i

>>	pp=poly(r)	%		 p	

pp	=

1	-4	6	-4

>>	pp=[1	7	12	9];	%	

>>	r=roots(pp)

r	=

-4.9395

-1.0303	+	0.8721i

-1.0303	-	0.8721i

>>	pp=poly(r)	%	



pp	=

1.0000	7.0000	12.0000	9.0000	+	0.0000i

>>	pp=real(pp)	%	real

pp	=

1.0000	7.0000	12.0000	9.0000

	 	 	



4.2	

	
MATLAB	

4.2	
4.2.1	
4.2.2	
4.2.3	
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4.2.1	

max

max(x)	 x

max(x,y)	 xy xy

[y,i]=max(x)	 xy xi

min(x)	 x

min(x,y)	 xy xy

[y,i]=min(x)	 xy xi

mean(x)	 x

median(x)	 x

sum(x)	 x

prod(x)	 x

cumsum(x)	 x

cumprod(x)	 x	

>>	rains	%	rains2x1

rains	=

126.8	148.5	173.0	148.4	194.7	208.9

328.8	300.7	268.3	210.5	278.4	321.5



>>	avg_rain=mean(rains)	%	rains

avg_rain	=

227.8000	224.6000	220.6500	179.4500	236.5500	265.2000

>>	avg_rain=mean(avg_rain)	%	

avg_rain	=

225.7083

>>	max_rain=max(rains)	%	rains

max_rain	=

328.8000	300.7000	268.3000	210.5000	278.4000	321.5000

>>	[max_rain,x]=max(rains)	%	rains

max_rain	=

328.8000	300.7000	268.3000	210.5000	278.4000	321.5000

x	=

2	2	2	2	2	2

>>	min_rain=min(rains)	%	rains

min_rain	=

126.8000	148.5000	173.0000	148.4000	194.7000	208.9000

>>	s_sort=sort(rains)	%	rains

s_sort	=

126.8000	148.5000	173.0000	148.4000	194.7000	208.9000

328.8000	300.7000	268.3000	210.5000	278.4000	321.5000



>>	x=[1	2	3	4	5];

>>	sum(x)	%	x

ans	=

15

>>	prod(x)	%	x

ans	=

120

>>	cumsum(x)	%	x

ans	=

1	3	6	10	15

>>	cumprod(x)	%	x

ans	=

1	2	6	24	120
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4.2.3	

	(histogram)	
MATLAB		 hist

>>	x=-3:0.1:3;

>>	y=sin(x);	%	x

>>	hist(y)	%	sin(y)histogramy[-1,1]y

>>	hist(y,25)	%	1025

>>	hist(y,x)	%	-33	
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4.3	

	MATLAB		(sequential)	

4.3	
4.3.1	
4.3.2	if-else-end	

	 	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#27'


4.3.1	

MATLAB		(True)	

	

<	

<=	

>	

>=	

==	

~=	

&		and

|		or

~		not	

>>	a=1:5,	b=5-a,

a	=

1	2	3	4	5

b	=

4	3	2	1	0

>>	tf=	a>4



tf	=

0	0	0	0	1

>>	tf=	a==b

tf	=

0	0	0	0	0

>>	tf=	b-(a>2)

tf	=

4	3	1	0	-1

>>	tf=	~(a>4)

tf	=

1	1	1	1	0

>>	tf=	(a>2)&(a<6)

tf	=

0	0	1	1	1

>>	x=linspace(0,10,100);	%	

>>	y=sin(x);	%		sine	

>>	z=(y>=0).*y;	%		sin(x)	

>>	z=z	+	0.5*(y<0);	%	0.5

>>	z=(x<8).*z;	%		x=8	

>>	hold	on



>>	plot(x,z)

>>	xlabel('x'),ylabel('z=f(x)')

>>	title('A	discontinuous	signal')

>>	hold	off

xor(x,y),	any(x),	all(x),	isnan(x),	isinf(x)
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4.4	

	(p103-106).
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4.5	

	M-file	M-	
file:	cirarea.m

%	M-file	function,	cirarea.m

%	Calculate	the	area	of	a	circle	with	raduis	r

%	r	can	be	a	scalar	or	an	array

function	c=cirarea(r)

c=pi*r.^2;

MATLABlinspace

function	y	=	linspace(d1,	d2,	n)

%	LINSPACE	Linearly	spaced	vector.

%	LINSPACE(x1,	x2)	generates	a	row	vector	of	100	linearly

%	equally	spaced	points	between	x1	and	x2.

%	LINSPACE(x1,	x2,	N)	generates	N	points	between	x1	and	x2.

%

%	See	also	LOGSPACE,	:.

%	Copyright	(c)	1984-94	by	The	MathWorks,	Inc.

if	nargin	==	2

n	=	100;



end

y	=	[d1+(0:n-2)*(d2-d1)/(n-1)	d2];

M-file

1.	 function	
in1	 function	[out1,	out2]=	serfun(in1,	in2)		 [out1,out2]		 (in1,

in2)	 	 [	]
2.	
3.	
4.	 help	cirarea

>>	r=1:3;

>>	ar=cirarea(r)	%		cirarea.m		 r	

ar	=

3.1416	12.5664	28.2743

>>	disp(ar)	%		disp	

3.1416	12.5664	28.2743

	 	



4.6	

	
(normal)		 (Gaussian)	

4.6	
4.6.1	
4.6.2	

	 	



4.6.1	

	MATLAB		 rand	[0,	1]		[0,	1]	 seed	
nxn	 mxn	
	

>>	rand(1,6)	%	

ans	=

0.2190	0.0470	0.6789	0.6793	0.9347	0.3835

>>hist(ans)	%	

>>plot(ans)	%		

>>	rand(1,6)	%	

ans	=

0.5194	0.8310	0.0346	0.0535	0.5297	0.6711

>>	rand('seed',0)	%	

>>rand('seed')	%		seed	 =931316785

ans	=

931316785

>>	rand(2,3)	%		 [0,1]	

ans	=



0.2190	0.6789	0.9347

0.0470	0.6793	0.3835

>>	rand('seed')	%	seed=412659990

ans	=

412659990

>>	rand('seed',0)

>>	rand(1,6)

ans	=

0.2190	0.0470	0.6789	0.6793	0.9347	0.3835

>>	rand('seed',100)	%	=100

>>	rand('seed')

ans	=

100

>>	rand(2,5)

ans	=

0.2909	0.0395	0.3671	0.5968	0.9253

0.0484	0.5046	0.9235	0.8085	0.3628

[0,1][0,1]	
b

x=(b-a)*r	+	a,

x



>>data_1	=	2*rand(1,500)+2;	%500

>>plot(data_1)	%

>>axis([1	500	0	6])	%/

>>hist(data_1)	%

	 	



4.6.2	

	MATLAB		 randn	
	 randn(n)randn(n,m)		 nxnmxn	 01	

>>	x=-2.9:0.2:2.9;	%		hist	

>>	y=randn(1,5000);

>>	hist(y,x)

>>	title('Histogram	of	Normal	Random	Data')

>>	y1=rand(1,5000);

>>	hist(y1,x)

>>	title('Histogram	of	Uniform	Random	Data')

01	

x=a*r	+	b

x

>>data_2	=	randn(1,500)+3	%500

>>plot(data_2)	%

>>axis([1	500	0	6])

>>hist(data_2)	%

	 	





4.7	

rot90,	fliplr,	flipud

>>	A=[2	1	0;	-2	5	-1;	3	4	6];

>>	B=rot90(A)	%	A90

B	=

0	-1	6

1	5	4

2	-2	3

>>	A=[1	2;	4	8;	-2	0];

>>	B=fliplr(A);	%	A

>>	C=flipud(A);	%	A

>>	B,	C

B	=

2	1

8	4

0	-2

C	=

-2	0

4	8



1	2

	 reshape	

>>	A=[2	5	6	-1;	3	-2	10	0];

>>	B=reshape(A,4,2);	%	A	4x2	

>>	C=reshape(A,1,8);	%	A	8x1	

>>	B,	C

B	=

2	6

3	10

5	-1

-2	0
C	=

2	5

6	1

3	-2

10	0

diag,	triu

>>	V=[1	2	3];

>>	A=diag(V)

A	=

1	0	0



0	2	0

0	0	3

>>	A=[1:2:7;	3:3:12;	4:-1:1;	1:4]

A	=

1	3	5	7

3	6	9	12

4	3	2	1

1	2	3	4

>>	B=triu(A)

B	=

1	3	5	7

0	6	9	12

0	0	2	1

0	0	0	4

>>	C=triu(A,-1)

C	=

1	3	5	7

3	6	9	12

0	3	2	1

0	0	3	4

>>	D=triu(A,3)



D	=

0	0	0	7

0	0	0	0

0	0	0	0

0	0	0	0

>>	B=tril(A)

B	=

1	0	0	0

3	6	0	0

4	3	2	0

1	2	3	4

>>	C=triu(A,-1)

C	=

0	0	0	0

3	0	0	0

4	3	0	0

1	2	3	0

>>	D=triu(A,3)

D	=

1	3	5	7

3	6	9	12



4	3	2	1

1	2	3	4

	 	 	



5.1.1	

	MATLAB	(array) 	(matrix)	MATLAB	

+ +
- -
.* *
./ /
.\ \
.^ ^
.' '

>>	A=[2	5	1;	7	3	8;	4	5	21;	16	13	0];

>>	A'	%	A

A	=

2	7	4	16

5	3	5	13

1	8	21	0

>>	A=[4	-1	3];	B=[-2	5	2];

>>	dot_prod	=	sum(A.*B)	%	

dot_prod	=



-7

>>	c=dot(A,B)	%	dot

c	=

-7

>>	A=[4;	-1;	3];

>>	dot_prod	=	sum(A'.*B);	%	A	

>>	F=[2	5	-1];	G=[0	1	-3];

>>	out_prod=F'*G;	%	

>>	A=[2,5,1;	0,3,-1];

>>	B=[1,0,2;	-1,4,-2;	5,2,1];

>>	C=A*B	%	

C	=

2	22	-5

-8	10	-7

>>	A=[2	1;	4	3];

>>	A^2	%	

ans	=

4	1

16	9

	 	





5.1.2	

polyvalm polyval	 polyvalm(a,X)Xa

>>	X=[1	1	1;	2	2	2;	3	3	3];

>>	a=[1	1	1];	%	a=X*X+X+I

>>	f=polyvalm(a,X)

f	=

8	7	7

14	15	14

21	21	22	

	 	



5.3.1	

A 	 (singular)		(ill-conditioned)

MATLAB inv(A),	rank(A)

>>	A=[2	1;	4	3];

>>	rank(A)

2	%	A2

>>	inv(A)	%	

ans	=

1.5000	-0.5000

-2.0000	1.0000

>>	B=[2	1;	3	2;	4	5];	%	B

>>	rank(B)

ans	=

2	%	B23

>>	inv(B)

???	Error	using	==>	inv

Matrix	must	be	square.	

4 MATLAB	

>>	A=[1	3	0;	-1	5	2;	1	2	1];



>>	det(A)	%	

ans	=

10
p MATLAB	 det(A)

>>	A=[1	3	0;	-1	5	2;	1	2	1];

>>	det(A)	%	

ans	=

10

	 	



5.3.2	

	A	 	 	X	n

X A(eigenvalue)XA	 (eigenvector)(orthonormal)		
(normalization)

	I	 	

eigenvalue

A A	

	

(orthonormal)Q



Q

A MATLAB	

>>	A	=	[0.5	0.25;	0.25	0.5];

>>	[Q,d]	=	eig(A)

Q	=

0.7071	0.7071

-0.7071	0.7071

d	=	%	

0.2500	0

0	0.7500	

>>	Q*Q'	%	Q*Q'=I

ans=

1	0

0	1

>>	A*Q(:,1);	0.25*	Q(:,1)	%	 X=Q(:,1)	

ans	=	%	A*X



0.1768

-0.1768

ans	=	%	

0.1768

-0.1768

	 	



5.3.3	

	(decomposition,	factorization)(triangular	matrix)	
Factorization)2)QR	 	(QR	Factorization)3)	 	(Singular	Value	Decompostion)

(1)	

	(square)	 (permuted)		

AB

B[LB]	 	

MATLABLU [L,U]=lu(A)LU	

>>	A	=	[1	2	-1,	-2	-5	3;	-1	-3	0];	B=[1	3	2;	-2	-6	1;	2	5	7];

>>	[L1,U1]	=	lu(A);	[L2,U2]	=	lu(B);

>>	L1;	U1

L1	=	%	L1[LA]

-0.5	1	0

1	0	0

0.5	1	1



U1	=	%	U1[UA]

-2	-5	3

0	-0.5	0.5

0	0	-2

>>	L2;	U2

L2	=	%	L2[LB]

-0.5	0	1

1	0	0

-1	1	0

U2	=	%	U2[UB]

-2	-6	1

0	-1	8

0	0	2.5

(2)	QR

QRQ

MATLAB qrQR	 [Q,R]=qr(A)Q R	 A
(3)	

	(sigular	value	decomposition,SVD)	 SVD QR	
S	 QR	 A

SVD
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6.1	

AX=B

	A	 X	 B	

	\	 	X=A\B	

	XA=B	X,	A		B	

	X,	B	 A	A	 	X		/	 	X=B/A	

	AX=B,	X= B	X=inv(A)*B	XA=B,	X=B 	X=B*inv(A)	

>>	A=[3	2	-1;	-1	3	2;	1	-1	-1];	%	

>>	B=[10	5	-1]';	%	 B



>>	X=A\B	%	

X	=	%	X

-2

5

6

>>	C=A*X	%	

C	=	%	C=B

10

5

-1

>>	A=A';	%	A

>>	B=[10	5	-1];

>>	X=B/A	%	

X	=	%	X

10	5	-1

>>	X=B*inv(A);	%	

	 	



6.2	

	(p.	157-160)

	 	



	

	

	

	

	
7.1	
7.2	
7.3	
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7.1	

	 		 		 	(interpolation)	

7.1	
7.1.1	
7.1.2	
7.1.3	Spline	

	 	



7.1.1	

( a,	b)	

	a<b<c		b	 f(b)		

\pcxfile[12cm,5cm]{fig9_1.pcx}

\caption{	spline	}

f	
interp1(x,y,xi),interp1(x,y,xi,'method')x,y	 x,y xi method	
	 spline linear	 spline	

sec

time temp1 temp2 temp3
0 0 0 0
1 20 110 176
2 60 180 220
3 68 240 349
4 77 310 450
5 110 405 503

	20oC	503oCt=2.6,	4.9	sec	

>>	x=[0	1	2	3	4	5]';	%	

>>	y=[0	20	60	68	77	110]';	%	

>>	y1=interp1(x,y,2.6)	%		2.6



y1	=	%		2.6		64.8

64.8

>>	y1=interp1(x,y,[2.6	4.9])	%		2.6,	4.9[	]

y1	=

64.8

106.7

>>	y1=interp1(x,y,2.6,'cubic')	%		2.6	

y1	=	%		2.6		66.264

66.264

>>	y1=interp1(x,y,2.6,'spline')	%	spline	2.6	

y1	=	%		2.6		66.368

66.368

>>	h=1:12;

>>	temp=[5	8	9	15	25	29	31	30	22	25	27	24];	%	

>>	plot(h,temp,'--',h,temp,'+')	%	

>>	h_3=1:0.1:12	%	0.1

>>	t_3=interp1(h,temp,h_3,'cubic')	%	

>>	t_s=interp1(h,temp,h_3,'spline')	%	spline

>>	hold	on

>>	subplot(1,2,1)



>>	plot(h,temp,'--',h,temp,'+',h_3,t_3)	%	

>>	subplot(1,2,2)

>>	plot(h,temp,'--',h,temp,'+',h_3,t_s)	%	spline

>>	hold	off

	 	



7.1.2	¤Gºû¤º´¡

¤Gºû¤º´¡»P¤@ºû¤º´¡ªº®t§O¬On¤º´¡ªº¼Æ¾Ú¬O¤Gºû¡A§Y¬O	

		

MATLABªº¤Gºû¤º´¡¨ç¼Æ¬Ointerp2¡A¨ä»yªk¬°interp2(X,Y,Z,XI,YI)¡A¨ä¤
¤ªºX,Y,Z¬Oì¤wª¾ªº¼Æ¾Úªºx,y,z	È¡A³o²Õ¾Ú¾Úªº·N¸q¬O	Z=Z(X,Y)¡C¥t¥~Z	¯x
°}¤j¤p¥²¶·¬O ¡A¦ÓXI,YI«h¬On¤º´¡ªº¼Æ¾ÚÂI¡C¦pªG
»yªk¬Ointerp2(X,Y,Z,XI,YI,'method')¡Amethod¥i¥H³]©w¤º
´¡¤èªk¦³linear,cubic¡A¤À§O¬O¤@¦¸©M¤T¦¸¤èµ{¦¡¡A	¨ä¤¤¹w³]
¤èªk¬Olinear¡C§ÚÌ¥H¤U±ªº¨Ò¤l»¡©ú¡C°²³]¦³¤@Ó¨T¨®¤ÞÀºªºÂà³t¡]³æ¦ì¬
°rpm¡^¡B·Å«×»P®É	¶¡¡]³æ¦ì¬°sec¡^ªº¶q´úÈ¦p¤U
time	 speed	

0	 2000
rpm	

3000
rpm	

4000
rpm	

1	 20	 110	 176	
2	 60	 180	 220	
3	 68	 240	 349	
4	 77	 310	 450	
5	 110	 405	 503	
¨ä¤¤·Å«×ªº¼Æ¾Ú±q	20oCÅÜ¤Æ¨ì	503oC¡A¦pªGn¦ôp¦bt=2.6,	sec,	rpm=2500
ªº·Å«×¡A¥i¥H¤U¦C«ü¥Opºâ	

>>	d2(:,1)=[0	1	2	3	4	5]';	%	±N®É¶¡¿é¤J		

>>	d2(:,2)=[2000	20	60	68	77	110]';	%	±N	rpm=2000	ªº·Å«×¿é¤J		

>>	d2(:,3)=[3000	110	180	240	310	405]';	%	±N	rpm=3000	ªº·Å«×¿é¤J		

>>	d2(:,4)=[4000	176	220	349	450	503]';	%	±N	rpm=4000	ªº·Å«×¿é¤J		



>>	t=d2(2:6,1);	%	¿ï¾Ü°µ¤º´¡ªº®É¶¡		

>>	rpm=d2(1,2:4);	%	¿ï¾Ü°µ¤º´¡ªº	rpm		

>>	temp=d2(2:6,2:4);	%	¿ï¾Ü°µ¤º´¡ªº·Å«×		

>>	temp_i=interp2(rpm,t,temp,2500,2.6)	%	¥H½u©Ê¤º´¡¨M©w	rpm=2500,t=2.6
ªº·Å«×		

temp_i	=		

140.4000		

	 	 		
¤W¤@¶¡@¤U¤@¶¡@Á¿¸q¤jºõ	



7.1.3	Spline	

spline7.1.1 interp1spline	 spline(x,y,xi) x,y,xiinterp1
interp1(x,y,xi,'spline')MATLAB spline(x,y,xi)	 interp1	

	7.1.1		spline	

>>	x=[0	1	2	3	4	5]';

>>	y=[0	20	60	68	77	110]';

>>	y1=spline(x,y,2.6)

y1	=

67.3

>>	y1=spline(x,y,[2.6,4.9])

y1	=

67.3	105.2
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7.3	

	(curve-fitting)		

	

7.3	
7.3.1	
7.3.2	
7.3.3	
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7.3.1	

	y=y(x)

x={0,	1,	2,	3,	4,	5},	y={0,	20,	60,	68,	77,	110}

	

	y=20x 	MATLAB	 	y		y	

>>	x=[0	1	2	3	4	5];

>>	y=[0	20	60	68	77	110];

>>	y1=20*x;	%		y1	

>>	sum_sq	=	sum(y-y1).^2);	%		573

>>	axis([-1,6,-20,120])

>>	plot(x,y1,x,y,'o'),	title('Linear	estimate'),	grid

	
x,ynn=1	 polyfit

polyfit n=1 	 coef=polyfit(x,y,n)coef(1)=	
,...,coef(n+1)=	 n		 	n+1	

>>	x=[0	1	2	3	4	5];

>>	y=[0	20	60	68	77	110];

>>	coef=polyfit(x,y,1);	%	coef	



>>	a0=coef(1);	a1=coef(2);

>>	ybest=a1*x+a0;	%	

>>	sum_sq=sum(y-ybest).^2);	%		356.82

>>	axis([-1,6,-20,120])

>>	plot(x,ybest,x,y,'o'),	title('Linear	regression	estimate'),	grid

	 	



7.3.2	

	polyfit		 	

	 	



7.3.3	

	polyfit	polyval	polyfit		 ( ) 	polyval	 polyval(coef,x)
xx

>>	x=[0	1	2	3	4	5];

>>	y=[0	20	60	68	77	110];

>>	coef=polyfit(x,y,1);	%	

>>	ybest=polyval(coef,x);	%	polyval	

	polyval	

>>	coef=polyfit(x,y,5);

>>	a0=coef(1);

>>	a1=coef(2);

>>	a2=coef(3);

>>	a3=coef(4);

>>	a4=coef(5);

>>	a5=coef(6);

>>	f=a0	+	a1*x	+	a2*x.^2	+	a3*x.^3	+	a4*x.^4	+	a5*x.^5;

>>	x=[0	1	2	3	4	5];

>>	y=[0	20	60	68	77	110];



>>	newx=0:0.05:5;	%	

>>	for	n=2:9

>>	f(:,n)=polyval(polyfit(x,y,n),newx)';

>>	plot(newx,f(:,n),x,y,'o')

>>	title(['Poly.	regression,	deg=',int2str(n)])

>>	xlabel('Time'),	ylabel('Temp'),	grid

>>	pause	%	

>>	end

	titlen int2str	 (integer)		(string)title 	title	[	
title,	int2str,	num2str	

	 	



	

	

	
8.1	
8.2	

	 	



8.1	

	

>>	p=[1	3	2];

>>	r=roots(p)

r	=

-2

-1

>>	p=[1	-12	0	25	116];	%	

>>	r=roots(p)	%	

r	=

11.7473

2.7028

-1.2251	+	1.4672i

-1.2251	-	1.4672i	

	roots		poly,	real	

poly	 	poly(r)	r	 	real	

>>	r=[-2	1];

>>	pp=poly(r)	%	pp=(x+2)(x-1)=x^2+3x+2



pp	=

1	3	2

>>	p=[1	-4	6	-4];

>>	r=roots(p)

r	=

2.0000	1.0000	+	1.0000i	1.0000	-	1.0000i

>>	pp=poly(r)	%		p	

pp	=

1	-4	6	-4

>>	pp=[1	7	12	9];	%	

>>	r=roots(pp)

r	=

-4.9395

-1.0303	+	0.8721i

-1.0303	-	0.8721i

>>	pp=poly(r)	%	

pp	=

1.0000	7.0000	12.0000	9.0000	+	0.0000i

>>	pp=real(pp)	%	real

pp	=

1.0000	7.0000	12.0000	9.0000



	 	



8.2	

		 roots	’h		
fzero	

1.	 	 f(x)=0	sin( x)=3		 f(x)=sin(x)-3	 m-file	
2.	 	 x,	y(x)	
3.	 y(x)(x0)	x	 fzerofzero('function',x0)		 x0	 function		

sin(x)=0

	

>>	r=fzero('sin',3)	%	sin(x)sin

r	=	%		x=3	

3.1416

>>	r=fzero('sin',6)	%		x=6	

r	=

6.2832

	MATLAB		 humps	

>>	x=linspace(-2,3);

>>	y=humps(x);



>>	plot(x,y),	grid	%	01

>>	r=fzero('humps',1.2)

r	=

1.2995

	 roots	

%	m-function,	f_1.m

function	y=f_1(x)	%		f_1.m	

y=x.^3-2*x-5;

>>	x=linspace(-2,3);

>>	y=f_1(x);

>>	plot(x,y),	grid	%	2-1

>>	r=fzero('f_1',2);	%	2

r	=

2.0946

>>	p=[1	0	-2	-5]

>>	r=roots(p)	%	

r	=

2.0946

-1.0473	+	1.1359i



-1.0473	-	1.1359i	

%	m-function,	f_2.m

function	y=f_2(x)	%		f_2.m	

y=x.^2.*sin(x)+cos(x);	

>>	x=linspace(-3,3);

>>	y=f_2(x);

>>	plot(x,y),	grid	%	-13

>>	r=fzero('f_2',-1);	%	-1

r	=

-0.8952

>>	r=fzero('f_2',3);	%	3

r	=

3.0333

%	m-function,	f_3.m

function	y=f_3(x)	%		f_3.m	



y=2*exp(-x).*sin(2*pi*x)-0.5;	

>>	x=0:0.1:2;	y=f_3(x);

>>	plot(x,y),	grid	%	0,0.51

>>	r=fzero('f_3',0)	%	0

r	=

0.0420

>>	r=fzero('f_3',0.5)	%	0.5

r	=

0.4368

>>	r=fzero('f_3',1)	%	1

r	=

1.1435

	 	 	



	

/ (analytical)		

	
	

	
9.1	
9.2	
9.3	

	 	



9.1	

a,	b f(x)	 a,	b	f(x)	MATLAB	 	f(x)	a,b	[a,b]		 (discretized	points)	
	

9.1	
9.1.1	
9.1.2	

	 	



9.1.1	

MATLABtrapztrapz(x,y)x,y	 yx y=sin(x)	

	MATLAB	

>>	x=0:pi/100:pi;

>>	y=sin(x);

>>	k=trapz(x,y)

k	=

1.9998

	 	



9.1.2	

MATLAB	 	quad	-	quad8	 	trapz,	quad,	quad8

	trapz	 	quad('function',a,b)
	a,	b	 	trapz quad,	quad8	

	MATLAB	

>>	a=0;	b=0.5;

>>	kq=quad('sqrt',a,b)

kq	=

0.2357

>>	kq8=quad8('sqrt',a,b)

kq8	=

0.2357

>>	x=-1:0.17:2;

>>	y=humps(x);

>>	area=trapz(x,y)

area	=



25.9174

>>	x=-1:0.07:2;

>>	y=humps(x);

>>	area=trapz(x,y)

area	=

26.6243

>>	area=quad('hump',-1,2)

area	=

26.3450

>>	area=quad8('hump',-1,2)

area	=

26.3450

	 	



9.2	

	 	



9.3	

	f(x)	x=a	

	x=a		

9.3	
9.3.1	
9.3.2	

	 	



9.3.1	

	x+h		x	

	

	



	 	



9.3.2	

	MATLAB	diff		

x=[1	3	5	7	9],	y=[1	4	9	16	25]

	diff(x)=[2	2	2	2],	diff(y)=[3	5	7	9]	4	5 	 	dy=diff(y)./diff(x)	

	[-4,	5]	

>>	x=linspace(-4,5);	%	100x

>>	p=[1	-3	-11	27	10	-24];

>>	f=polyval(p,x);

>>	plot(x,f)	%	

>>	title('Fifth-deg.	equation')

>>	dfb=diff(f)./diff(x);	%	diff(f)diff(x)

>>	xd=x(2:length(x));	%	99df x2,x3,...,x100

>>	plot(xd,dfb	)	%	

>>	title('Derivative	of	fifth-deg.	equation')

(local	critical	value)	

>>	product=dfb(1:length(dfb)-1).*dfb(2:length(dfb));	%	



>>	crit=xd(find(product<0))	%	find	

diff

>>	num=f(3:length(f))-f(1:length(f)-2);	%		f(k+1)-f(k-1)

>>	deno=x(3:length(f))-x(1:length(f)-2);	%		x(k+1)-x(k-1)

>>	df_c=num./deno;

>>	xd=x(2:length(x)-1);	%	xd98

>>	plot(xd,df_c)

>>	title('Derivative	of	fifth-deg.	polynomial')

	

>>	x=0:0.1:1;

>>	y=[-.447	1.978	3.28	6.16	7.08	7.34	7.66	9.56	9.48	9.30	11.2];

>>	plot(x,y,'o',x,y)

>>	title('y(x)	data	plot')

>>	ylabel('y(x)'),	xlabel('x')

>>	dy=diff(y)./diff(x);

>>	xd=x(1:length(x)-1);

>>	plot(xd,dy)

>>	title('Approximate	derivative	using	diff')

>>	ylabel('dy/dx'),	xlabel('x')
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10.1	
10.2	-
10.3	
10.4	

	 	



10.1	

	(ordinary	differential	equation,	ODE)	

x		y		x	 	y(x)		ODE	ODE	

ODE y0=y(x0) x=x0 y(x)=y0	 	(analytical	solution)	

	ODE	 	y(a)	y(b)	y(b)	

	b=a+h

MATLAB	ODE		



	 	



10.2	-

-	(Runge-Kutta)		ODE		

	 	-	ODE		

MATLAB- ode23,	ode45ode23- ode45	-
ODE	 x0,	xn	ODE	[ x0,	xn]	
ode23	

	ODE		

	[2,	4]		ODE

%	m-function,	g1.m

function	dy=g1(x,y)

dy=3*x.^2;

>>	[x,num_y]=ode23('g1',2,4,0.5);

>>	anl_y=x.^3-7.5;

>>	plot(x,num_y,x,anl_y,'o')

>>	title('Solution	of	g1')

>>	xlabel('x'),	ylabel('y=f(x)'),	grid	

	[0,	5]		ODE



%	m-function,	g2.m

function	dy=g2(x,y)

dy=-0.131*y;

>>	[x,num_y]=ode23('g2',0,5,4);

>>	anl_y=4*exp(-0.131*x);

>>	plot(x,num_y,x,anl_y,'o')

>>	title('Solution	of	g2')

>>	xlabel('x'),	ylabel('y=f(x)'),	grid	

	[0,	2]		ODE

%	m-function,	g3.m

function	dy=g3(x,y)

dy=2*x*cos(y)^2;

>>	[x,num_y]=ode23('g3',0,2,pi/4);

>>	anl_y=atan(x.*x+1);

>>	plot(x,num_y,x,anl_y,'o')

>>	title('Solution	of	g3')

>>	xlabel('x'),	ylabel('y=f(x)'),	grid	

	[0,	3]		ODE

%	m-function,	g4.m



function	dy=g4(x,y)

dy=3*y+exp(2*x);

>>	[x,num_y]=ode23('g4',0,3,3);

>>	anl_y=4*exp(3*x)-exp(2*x);

>>	plot(x,num_y,x,anl_y,'o')

>>	title('Solution	of	g4')

>>	xlabel('x'),	ylabel('y=f(x)'),	grid	

	 ode45	 ode23	 ODE	

%	m-function,	g1.m

function	dy=g1(x,y)

dy=3*x.^2;

%	m-file,	odes1.m

%	Solve	an	ode	using	ode23	and	ode45

clg

[x1,num_y1]=ode23('g1',2,4,0.5);

anl_y1=x1.^3-7.5;

error_1=abs(anl_y1-num_y1)./abs(anl_y1);	%	ode23	

[x2,num_y2]=ode45('g1',2,4,0.5);

anl_y2=x2.^3-7.5;	%		x2		x1	

error_2=abs(anl_y2-num_y2)./abs(anl_y2);	%	ode45	

hold	on



subplot(2,2,1)

plot(x1,num_y1,x1,anl_y1,'o')

title('ODE23	solution'),	ylabel('y')

subplot(2,2,2)

plot(x1,error_y1)	%	

title('ODE23	error'),	ylabel('y')	%	ode23		1.e-16

subplot(2,2,3)

plot(x2,num_y2,x2,anl_y2,'o')

title('ODE45	solution'),	ylabel('y')

subplot(2,2,4)

plot(x1,error_y2)

title('ODE45	error'),	ylabel('y')	%	ode45	

hold	off

%	m-function,	g5.m

function	dy=g5(x,y)

dy=-y+2*cos(x);

%	m-file,	odes1.m

%	Solve	an	ode	using	ode23	and	ode45

clg

[x1,num_y1]=ode23('g5',0,5,1);



anl_y1=sin(x1)+cos(x1);

error_1=abs(anl_y1-num_y1)./abs(anl_y1);

[x2,num_y2]=ode45('g5',0,5,1);

anl_y2=sin(x2)+cos(x2);

error_2=abs(anl_y2-num_y2)./abs(anl_y2);	

hold	on

subplot(2,2,1)

plot(x1,num_y1,x1,anl_y1,'o')

title('ODE23	solution'),	ylabel('y')

subplot(2,2,2)

plot(x1,error_y1)	%	

title('ODE23	error'),	ylabel('y')	%	ode23		1.e-4

subplot(2,2,3)

plot(x2,num_y2,x2,anl_y2,'o')

title('ODE45	solution'),	ylabel('y')

subplot(2,2,4)

plot(x1,error_y2)

title('ODE45	error'),	ylabel('y')	%	ode45		1.e-6

hold	off

	 	 	





10.3	

	 	



10.4	

(change	of	variables)		

	n		

	ODE

	ODE	

	ODE

	ODE	



function	u_prime	=eqns2(x,u)

u_prime(1)	=	u(1)*(1-u(2)^2)	-	u(2);

u_prime(2)	=	u(1);	

initial	=	[0	0.25];

[x,num_y]	=	ode23('eqns2',0,20,initial);

subplot(2,1,1),	plot(x,num_y(:,1))

title('1st	derivative	of	y'),	xlabel('x'),	grid

subplot(2,1,2),	plot(x,num_y(:,2))

title('y'),	xlabel('x'),	grid

	 	



	

MATLAB	

	

	(http://www.cwb.gov.tw/index.html)

	(http://taiwan.csie.ntu.edu.tw/b5/ref?t=f378003556772d

	
11.1	
11.2	
11.3	
11.4	
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11.1	

1+0.5=1.5	
sin(x)	

MATLABMaple	

11.1	
11.1.1	
11.1.2	
11.1.3	

	 	



11.1.1	

MATLAB	(character	string)	 	'tan(y/x)

MATLAB

expression	S	symvar(S)

'tan(y/x)'	x

'x^3-2*x^2+3'	x

'1/(cos(angle)+2)'	x

'3*a*b-6'	b

MATLAB ezplot	 	ezplot(S),	S 	ezplot(S,[xmin,xmax])
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11.1.2	

collect(S)	 S

collect(S,'v')	 S v

expand(S)	S

factor(S)	 S(factorization)

simple(S)	 S

simplify(S)	 MapleS	

>>	S1	=	'x^3-1';

>>	S2	=	'(x-3)^2+(y-4)^2';

>>	S3	=	'sqrt(a^4*b^7)'

>>	S4	=	'14*x^2/(22*x*y)';	

>>	factor(S1)

ans=

(x-1)*(x^2+x+1)

>>	expand(S2)

ans=

x^2-6*x+25+y^2-8*y



>>collect(S2)

ans=

x^2-6*x+9+(y-4)^2

>>collect(S2,'y')

ans=

y^2-8*y+(x-3)62+16

>>simplify(S3)

ans=

a^2*b^(7/2)

>>simple(S4)

ans=

7/11*x/y

	 	



11.1.3	

horner(S)	S

numden(S)	S

numeric(S)	S(S)

poly2sym(c)	 c

pretty(S)	S

sym2poly(S)	 S

symadd(A,B)	 A+B

symdiv(A,B)	 A+B

symmul(A,B)	 A+B

sympow(S,p)	 S^p

symsub(A,B)	 A+B	

>>p1	=	'1/(y-3)';

>>p2	=	'3*y/(y+2)';

>>p3	=	'(y+4)*(y-3)*y';	

>>	symmul(p1,p3)

ans=



(y+4)*y

>>	sympow(p2,3)

ans=

27*y^3/(y+2)^3

>>	symadd(p1,p2)

ans=

1/(y-3)+3*y/(y+2)

>>[num,den]	=	numden(symadd(p1,p2))

ans=

[-8*y+2+3*y,	(y-3)*(y+2)]

>>	horner(symadd(p3,'1')

ans=

1+(-12+(1+y)*y)*y

	 	



11.2	

	

11.2	
11.2.1	
11.2.2	

	 	



11.2.1	

solve(f)	f

solve(f1,,fn)	f1,,fn	

>>eq1	=	'x-3=4';	%	' eq1=x-7'

>>eq2	=	'x*2-x-6=0';	%	' eq2=x*2-x-6'

>>eq3	=	'x2+2*x+4=0';

>>eq4	=	'3*x+2*y-z=10';

>>eq5	=	'-x+3*y+2*z=5';

>>eq6	=	'x-y-z=-1';	

>>solve(eq1)

ans=

7

>>solve(eq2)

ans=

[[3],[-2]]'	%	3,	-2

>>solve(eq3)

ans=



[[-1+I*3^(1/2)],[-1-I*3^(1/2)]]'	%	

>>solve(eq4,eq5,eq6)	%	

ans=

x	=	-2,	y	=	5,	z	=	-6

	 	



11.2.2	

	(first-order	ordinary	differential	equation,	ODE)	

x yx 	y=f(x,y)y'=f'=g(x,y)	 	

MATLAB dsolve('equation','condition')equationy'=g(x,y)	
y'' condition	

y'=3x2,	y(2)=0.5

y'=2.x.cos(y)2,	y(0)=0.25

y'=3y+exp(2x),	y(0)=3

>>soln_1	=	dsolve('Dy	=	3*x^2','y(2)=0.5')

ans=

x^3-7.500000000000000

>>ezplot(soln_1,[2,4])	%	

>>soln_2	=	dsolve('Dy	=	2*x*cos(y)^2','y(0)	=	pi/4')

ans=

atan(x^2+1)

>>soln_3	=	dsolve('Dy	=	3*y	+	exp(2*x)','	y(0)	=	3')



ans=

-exp(2*x)+4*exp(3*x)

	 	



11.3	

11.3	
11.3.1	
11.3.2	

	 	



11.3.1	

diff 4

diff(f)	f

diff(f,'t')	ft

diff(f,n)	fn

diff(f,'t',n)	ftn	

diff	

>>S1	=	'6*x^3-4*x^2+b*x-5';

>>S2	=	'sin(a)';

>>S3	=	'(1	-	t^3)/(1	+	t^4)';	

>>diff(S1)

ans=

18*x^2-8*x+b

>>diff(S1,2)

ans=

36*x-8

>>diff(S1,'b')

ans=



x

>>diff(S2)

ans=

cos(a)

>>diff(S3)

ans=

-3*t^2/(1+t^4)-4*(1-t^3)/(1+t^4)^2*t^3

>>simplify(diff(S3))

ans=

t^2*(-3+t^4-4*t)/(1+t^4)^2

	 	



11.3.2	

int 		F	diff(F)=f	(analytical	form,	closed	form)	MATLAB 	int		

int(f)	 f

int(f,'t')	 ft

int(f,a,b)	 f [a,b]ab

int(f,'t',a,b)	 ft [a,b]ab

int(f,'m','n')	 f [m,n]mn	

>>S1	=	'6*x^3-4*x^2+b*x-5';

>>S2	=	'sin(a)';

>>S3	=	'sqrt(x)';	

>>int(S1)

ans=

3/2*x^4-4/3*x^3+1/2*b*x^2-5*x

>>int(S2)

ans=

-cos(a)

>>int(S3)

ans=



2/3*x^(3/2)

>>int(S3,'a','b')

ans=

2/3*b^(3/2)-	2/3*a^(3/2)

>>int(S3,0.5,0.6)

ans=

2/25*15^(1/2)-1/6*2^(1/2)

>>numeric(int(S3,0.5,0.6))	%	numeric

ans=

0.0741

	 	



11.4	

pp.	234-237

	 	

javascript:if(confirm('http://166.111.167.223/computer/tppmsgs/msgs0.htm  \n\nThis file was not retrieved by Teleport Pro, because it is addressed on a domain or path outside the boundaries set for its Starting Address.  \n\nDo you want to open it from the server?'))window.location='http://166.111.167.223/computer/tppmsgs/msgs0.htm#44'

	Unnamed
	Unnamed
	Unnamed
	Unnamed
	Unnamed
	¤HÅé°ò¦]ªº¤¶²Ð
	¯x°}¹Bºâ
	½d¨Ò°ÝÃD¡G³J¥Õ½èªº¤À¤l¶qpºâ
	¯x°}¨ç¼Æ
	简介
	计算机应用与工程问题
	工程问题的解决方式
	认识你/你的电脑工作环境
	MATLAB 简介
	什么是MATLAB
	基本功能
	MATLAB 的视窗环境
	简易数学
	变数
	其它功能
	线上说明
	简易阵列
	建立阵列
	阵列运算
	阵列运算的特色
	简易绘图
	输入及输入
	交谈式的输入
	输出格式
	如何撰写 MATLAB 程式
	如何在自己的目录执行程式
	储存及读取数据
	其它绘图功能
	问题范例：涡轮螺旋桨引擎
	进阶的绘图功能
	绘图选项
	横轴和纵轴的控制
	子图
	图形放大及缩小
	函数分布的快速绘图
	列印功能
	其它的功能
	三维绘图
	三维的曲线绘图
	曲面及等值线绘图
	MATLAB函数 --- 语音讯号分析
	常见数学函数
	三角和双曲线函数
	复数
	多项式函数

