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 Qo�ú́�

�:r Ùþ�d�� Ãºu�K�$3��Ér Ãºu�K�$3�\� ���+þA&h�Ü¼�Ð ��ü< e����H ?/6 x\� Ãºu�K�$3�_� Ùþ�d��ÂÒ

ì�r�̀¦ÆÒ���%i�_þvm���. �íóøÍs��� ú́§�Ér �̧��ü< �̧ÀÓ��e���̀¦�.���s���Òqty��½+Ëm	כ �̧

���� �̧ÀÓ\�¦ ·ú��9ÅÒr���� ��6£§ >h&ñ
óøÍ\���H Ãº&ñ
 �Ðîß�½+É �	כ {9�m���.
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1�©�

MATLAB l��í

MATLAB(www.mathworks.com)�Érp�²DG_�Math Works\�"fëß�[þt#Q���áÔ�ÐÕªÏþ�Ü¼

�Ð, 1984�̧��̧\� �è>h�)a s�Êê �̧Zþt±ú� ��� [j>� 50ëß� s��©�s� ��6 x��¦ e����. MAT-

LAB�Ér MATrix+LABoratory_� ���#Q�Ð"f '��§>=�̀¦ l��:rÜ¼�Ð þj&h��o÷&#Q��� áÔ�ÐÕªÏþ�

Ü¼�Ð ·ú��¦o�7£§ >hµ1Ï, X<s�'� Ãºu�ì�r$3�s��� r�y���o\�¦ 0Aô�Ç (��ÉÓ'� ���#Qs���. ÅÒ�Ð

/BN�<Æ>�:�x\�"f ��6 x÷&~�� MATLAB�Ér ¼#�o�ô�Ç ��6 x~½ÓZO�Ü¼�Ð þj��H �̧4Sqa�A�̀¦ 0Aô�Ç áÔ

�ÐÕªA�bç
 ���#Q�Ð ���l�\�¦ %3��¦ e��Ü¼ 9 s� Õþ�\�"f�̧ �̧��H �ï×¼\�¦ MATLAB���#Q�Ð

½̈�&³�%i���.

V� 1 â�
 e�Ôeµ ÃZ�ÂZ�#a

1.1 ë5Ñí5�ø5� N�ñ5Ñ ÃZ�ÂZ�#a

• a\� 1 @/{9�.

>> a = 1 Enter

a = 1

"î
§î
#Q\�¦ {9�§4�ô�Ç Êê �'p'�\�¦ ¾ºØÔ��� MATLABs� "î
§î
#Q\�¦ z�́'��ô�Ç��. "î
§î
#Q�� z�́

'��÷&��� {9�§4�ô�Ç "î
§î
#Q ��6£§ ×�¦ÂÒ'� z�́'���)a ���õ�Óüts� ³ðr��)a��.
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8 ]j 1 �©� MATLAB l��í

• b����H s�2£§Ü¼�Ð 1'�� 3\P� '��§>=(1×3) Òqt$í
.

>> b=[1 2 3]

b = 1 2 3

• b����H s�2£§Ü¼�Ð 3'�� 1\P� '��§>=(3×1) Òqt$í
.

>> b=[1;2;3]

b = 1

2

3

• b '��§>=�̀¦ c\� @/{9�.

>> c=b

c = 1

2

3

• b_� ���u�(transpose)'��§>=�̀¦ c '��§>=�Ð @/{9�.

>> c=b’

c = 1 2 3

• A����H s�2£§Ü¼�Ð 3'�� 3\P� '��§>=(3×3) Òqt$í
.

>> A=[1 2 3;4 5 6;7 8 9]

A = 1 2 3

4 5 6

7 8 9

• A_� ���u�'��§>= AT .
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>> A’

ans = 1 4 7

2 5 8

3 6 9

• �o���(command window)\� Ø�¦§4��t� ·ú§l� 0AK���� [jp�c+t�:r(;)�̀¦ ·¡�����.

>> a=1;b=2,c=3;

b = 2

• d����H s�2£§Ü¼�Ð 2'�� 3\P� '��§>=(2×3) Òqt$í
.

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

d = 1 2 3

4 5 6

• d_� 1'�� 3\P�_� "é¶�è°úכ Ø�¦§4�.

>> d(1,3)

ans = 3

• 2× 3_� >�íß�°úכ Ø�¦§4�.

>> 2*3

ans = 6

• ��t�}��Ü¼�Ð >�íß��)a ans°úכ Ø�¦§4�. Default�Ð ans\� ��t�}�� ���õ� °úכs� $��©��)a

��.

>> ans

ans = 6

• ��t�}��Ü¼�Ð >�íß��)a ans°úכ\� 6�̀¦ �8���H ���íß�.



10 ]j 1 �©� MATLAB l��í

>> ans+6

ans = 12

• '��§>= b\�¦ ���$� &ñ
_�ô�Ç Êê([jp�c+t�:r(;)�̀¦ ·¡%i�Ü¼Ù¼�Ð Ø�¦§4��Ér ÷&t� ·ú§��H��.) b_�

y�� "é¶�è\�¦ ]jY�L ¢̧��H [j]jY�L�̀¦ ô�Ç��. '��§>=_� y�� "é¶�è\�¦ ]jY�L�l� 0AK�"f��H

.�̀¦ ^���íß��� ·ú¡\� ·¡#��� ô�Ç��.

>> b=[1 2 3];

>> b.^2

ans = 1 4 9

>> b.^3

ans = 1 8 27

• a'��§>=_� y�� "é¶�èü< b'��§>=_� y�� "é¶�è\�¦ Y�Lô�Ç��. 7£¤, [1× 7 2× 8 3× 9]�̀¦ z�́

'���#�, [7 16 27]_� ���õ�\�¦ %3�>� �)a��.

>> a=[7 8 9];

>> a.*b

ans = 7 16 27

• a'��§>=õ� b'��§>=_� ���u�'��§>=_� "é¶�è\�¦ y��y�� Y�L�#� �8ô�Ç��. 7£¤, a 7�'�ü< b 7�

'�_� ?/&h�(inner product)õ� °ú ��.

>> a*b’

ans = 50

• y�� "é¶�è °úכ[þts� 0��� 3'�� 3\P� '��§>=(3×3) Òqt$í
.

>> zeros(3)

ans = 0 0 0

0 0 0

0 0 0
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• y�� "é¶�è °úכ[þts� 0��� 1'�� 3\P� '��§>=(1×3) Òqt$í
.

>> zeros(1,3)

ans = 0 0 0

• A����H s�2£§Ü¼�Ð y�� "é¶�è °úכ[þts� 0��� 4'�� 5\P� '��§>=(4×5) Òqt$í
.

>> A=zeros(4,5)

A = 0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

• Aü< °ú �Ér ß¼l�_� %ò
(zero)'��§>=�̀¦ Òqt$í
.

>> zeros(size(A))

ans = 0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

• ß¼l��� 3��� éß�0A'��§>= Òqt$í
.

>> eye(3)

ans = 1 0 0

0 1 0

0 0 1

• y�� "é¶�è °úכ[þts� 1��� 3'�� 3\P� '��§>=(3×3) Òqt$í
.

>> ones(3)

ans = 1 1 1

1 1 1

1 1 1
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• A����H s�2£§Ü¼�Ð y�� "é¶�è °úכ[þts� 1��� 4'�� 5\P� '��§>=(4×5) Òqt$í
.

>> A=ones(4,5)

A = 1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

• ß¼l���H '��§>= Aü< °ú �¦ �̧��H "é¶�è�� 1��� '��§>=�̀¦ Òqt$í
.

>> ones(size(A))

ans = 1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

• MATLAB�Ér @/�èë�H��\�¦ ½̈ì�rô�Ç��.

>> a=2, A = 3;

>> a

a = 2

• A'��§>=_� y�� \P�_� "é¶�è[þt_� ½+Ë.

>> A=[1 2 3;4 5 6;7 8 9];

>> sum(A)

ans = 12 15 18

• A'��§>=_� y�� '��_� "é¶�è[þt_� ½+Ë. 7£¤, A_� ���u�'��§>=_� y�� \P�_� "é¶�è[þt_� ½+Ë.

>> sum(A’)

ans = 6 15 24

• sum(A)_� y�� "é¶�è[þt_� ½+Ë.
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>> sum(sum(A))

ans = 45

• A'��§>=_� y�� \P�_� þjÎ.	°úכ.

>> max(A)

ans = 7 8 9

• A'��§>=_� y�� \P�_� þj5Åw°úכ.

>> min(A)

ans = 1 2 3

• max(A)_� þjÎ.	°úכ.

>> max(max(A))

ans = 9

• max(A)_� þj5Åw°úכ.

>> min(max(A))

ans = 7

• A'��§>=õ� B'��§>=_� &ñ
_�.

>> A=[1 2;3 4]

A = 1 2

3 4

>> B=[5 6;7 8]

B = 5 6

7 8

• A'��§>=õ� B'��§>=_� y�� "é¶�è[þt_� ½+Ë.
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>> A+B

ans = 6 8

10 12

• A'��§>=õ� B'��§>=_� y�� "é¶�è[þt_� 	�.

>> A-B

ans = -4 -4

-4 -4

• A'��§>=_� y�� "é¶�è\� 2m�� �8ô�Ç °úכ.

>> A+2

ans = 3 4

5 6

• size�Ð  7�'� ¢̧��H '��§>=_� ß¼l�\�¦ ·ú� Ãº e����.

>> size(A)

ans = 2 2

• length�Ð  7�'�_� U�́s�\�¦ ·ú� Ãº e����.

>> C=[1 2 3];

>> length(C)

ans = 3

• length��H '��§>=_� '��õ� \P� ×�æ\� 	�H °ú̀�כ¦ Ø�¦§4�ô�Ç��.

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

>> length(C)

ans = 3
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��6£§�Ér y��y��_� '��§>=\� @/ô�Ç ��gË:���íß�s���.

MATLAB "î
§î
#Q ���íß� _�p�

A*B AB =




1 2

3 4







5 6

7 8


 =




19 22

43 50




A/B or A*inv(B) AB−1 =




1 2

3 4






−4 3

3.5 2.5


 =




3 −2

2 −1




A\B or inv(A)*B A−1B =



−2 1

1.5 −0.5







5 6

7 8


 =



−3 −4

4 5




A^2 or A*A A2 =




1 2

3 4







1 2

3 4


 =




7 10

15 22




0A\�"f '��§>=õ� '��§>=��s�\� ��6 xô�Ç * ���íß�����H '��§>=Y�L ���íß���s���. ����"f Y�L

���H ¿º '��§>=_� ß¼l��� (n, m) × (m, k) = (n, k)s�#Q�� ô�Ç��. ¢̧ô�Ç / ���íß�����H %i�

'��§>=�̀¦ Y�L���H �Ü¼�Ð	כ ���íß���¦�� ���H ¿º '��§>=_� ß¼l��� °ú Ü¼ 9 &ñ
~½Ó'��§>=s�#Q��

ô�Ç��. s�]j 0A\�"f �:r ���íß��� ·ú¡\� .�̀¦ n��Ü¼��� #Q�"� ���õ��� ���̧��Ht� ¶ú�(R�Ð��.

MATLAB "î
§î
#Q ���íß� _�p�

A.*B




1 · 5 2 · 6

3 · 7 4 · 8


 =




5 12

21 32




A.^B




15 26

37 48


 =




1 64

2187 65536




���íß��� ·ú¡\� .s� ·¡>� ÷&��� '��§>=_� °ú �Ér 0Au�\� e����H y��y��_� "é¶�èz�o� ���íß��̀¦ Ãº

'�������H _�p�s���. "é¶�èz�o�_� ���íß�s�Ù¼�Ð ìøÍ×¼r� ¿º '��§>=_� ß¼l���H &ñ
SX��>�

{9�u�K��� ô�Ç��.
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s�]j'��§>=_�{9�ÂÒ������̂\�¦Ô�¦�Q�̧��H³ð�&³�̀¦C�0>�Ð��. ��A�ü<°ú s�çß�éß��>� A\�¦

{9�§4�ô�Ç��.

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

A = 1 1 1 1

2 2 2 2

3 3 3 3

4 4 4 4

>> A(2, 1:4)

ans = 2 2 2 2

>> A(2,:)

ans = 2 2 2 2

0A_�z�́'�����õ�\�"f �̂¦ Ãºe��1pws�¿º>h_�"î
§î
ë�H�Ér1lx{9�ô�Ç ³ð�&³s���. �̧¿º A

'��§>=_� 2'��_� 1\P�ÂÒ'� =åQ��t�_� "é¶�è\�¦ ��\P������H �,Ü¼�Ð	כ #�l�"f :�Ér '��§>=\�"f

����̂\�¦ ����?/��H ³ð�&³s���.

MATLAB\�"f abs(a)�̀¦ ��6 x���� a_� ]X�@/°ú̀�כ¦ �����·p��.

>> abs(-3)

ans = 3

MATLAB\�"f round(a)�̀¦ ��6 x���� a\� ���©� ����î�r &ñ
Ãº\�¦ �����·p��.

>> round(3.2), round(3.6)

ans = 3 ans = 4

MATLAB\�"f real(a)ü< imag(a)\�¦ ��6 x���� y��y�� a_� z�́ÃºÂÒü< )�ÃºÂÒ\�¦

�����·p��.

>> real(3+2i), imag(3+2i)

ans = 3 ans = 2

MATLAB_� �� Qt� ���íß���� mod\� @/�#� ·ú����Ð��. \V\�¦ [þt#Q,

10 = (−4)× (−3)− 2

_� >�íß��̀¦ MATLAB\�"f mod\�¦ ��6 x����, ��6£§_� ���õ�\�¦ Ø�¦§4��>� �)a��.
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>> mod(10, -4)

ans = -2
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�½Ó3lq "î
§î
#Q l�0px

"î
§î
#Q ��\P� , ¿º >h s��©�_� "î
§î
#Q\�¦ ô�Ç ×�¦\� ³ð�&³½+É M:

9�u��(,)\�¦ s�6 x�#� ½̈ì�rô�Ç��.

×�¦�Å�l�l� . . . "î
§î
#Q���-ÁºU�́#Q��6£§×�¦�Ð�Å�#Q���¦z�·

�̀¦ M: ��6 xô�Ç��(Command Window\�"f�̧

��6 x��0px).

( ¬») plot(x,y,’--rs’,...

’LineWidth’,2,...

’MarkerEdgeColor’,’k’,...

’MarkerSize’,10)

Ø�¦§4�#�ÂÒ ; Command Window�©�\�"f "î
§î
#Q\�¦ z�́'��

���� �o���\� ���õ��� Ø�¦§4�÷&t�ëß�, [jp�c+t

�:r(;)�̀¦ {9�§4���¦ z�́'������ Ø�¦§4�÷&t� ·ú§�¦

workspace\�ëß� $��©��)a��.

( ¬»)

>> a=1;b=2;c=3;

ÅÒ$3� % "î
§î
#Q_� ·ú¡\� %\�¦ {9�§4����� ÅÒ$3�Ü¼�Ð %�

o��)a��.

�o���&ñ
o� clc clc "î
§î
#Q\�¦ {9�§4���¦ �'p'�\�¦ u���� Com-

mand Window\� ³ðr�÷&%3�~�� �̧��H ?/6 x[þt

s� t�0>�����.

�o���&ñ
o� clf clf "î
§î
#Q\�¦ {9�§4���¦ �'p'�\�¦ u���� Fig-

ure\� ����èß� �̧��H ÕªaË>s� t�0>�����.

���Ãº���]j clear ���Ãº x9� C�\P�\� ½+É{©��)a °úכ[þt �̧¿º ���]j.

• �̧��H ���Ãº\�¦ ���]j : clear all

• :£¤&ñ
 ���Ãºëß��̀¦ ���]j : clear ±ÛÞÍò̈ÏáªÁ
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�½Ó3lq "î
§î
#Q l�0px

���Ãº��\P� whos ��6 x ×�æ��� ���Ãº[þt_� size\�¦ �Ð#�ï�r��.

>> whos

Name Size Bytes Class Attributes

a 1x3 24 double

ans 1x3 24 double

b 1x3 24 double

c 1x1 8 double

d 2x3 48 double

>> whos a

Name Size Bytes Class Attributes

a 1x3 24 double
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1.2 M-file ï5Ñ�æ·e�

MATLAB�̀¦ s�6 x�#� "é¶���H l�0px�̀¦ Ãº'�����H ~½ÓZO��Ér ß¼>� ¿º ��t��Ð ½̈ì�r�)a��.

ÕªaË> 1.1: MATLAB�½Ó

'Í	 ���P:��H Command Window\� f��]X� "î
§î
#Q\�¦ {9�§4����H ~½ÓZO�s��¦, ¿º ���P:

��H Û¼ß¼wn�àÔ(Script)��{9��̀¦ s�6 x���H �.���s	כ MATLAB\�"f ��6 x���H ��{9��̀¦ �Ð

:�x M-files����¦ ÂÒØÔ 9 ��{9�_� SX��©�����H .mÜ¼�Ð $��©��)a��. s��Qô�Ç M-file�Ér Û¼ß¼
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wn�àÔ\� e����H "î
§î
#Q[þts� 	�YV@/�Ð Command Window\�"f z�́'��|̈c Ãº e���̧2�¤ ô�Ç

��. z�́]j�Ð M-file�̀¦ ëß�[þt#Q �Ð��.

New M-file !Q�Ér�̀¦ ¾ºØÔ��� m-files� ëß�[þt#Q�����.

ÅÒ_�½+É &h��Ér ��{9�s�2£§�̀¦ Õüw���Ð r�������� îß�÷&�¦, s�2£§ ×�æçß�\� /BNÑþ�s��� �

s��Ér(-)s� e��Ü¼��� îß��)a��. ¢̧ô�Ç MATLAB\� s�p� &ñ
_�÷&#Q e����H �©�Ãºs�2£§õ� �<Ê

Ãºs�2£§�̀¦ ��6 x���� îß��)a��. s�\�¦ SX�����l� 0AK�"f��H .m�̀¦ Òqt|ÄÌ��¦ ��{9�s�2£§�̀¦

Command Window\� {9�§4���¦ �'p'�v�\�¦ ¾º�Ér��6£§ [??? Undefined function or

variable]����H \��Q Bj[jt�\�¦ SX����ô�Ç��.

edit1.m (O) 1edit.m (X) edit 1.m (X)

Bj¾»\�"f File → New → M-File�̀¦ 9þtaË:K��̧ a%~��. s�]j ëß�[þt#Q��� Editor\� "é¶�

��H "î
§î
#Q\�¦ í�H"f@/�Ð æ¼�¦, Save and Run�̀¦ �l� 0AK� éß�»¡¤v���� F5\�¦ ¾ºØÔ��.

a = 1; b = 2; c = a+b

0A_�ë�H�©��̀¦ Editor\�&h�#QV,��¦, éß�»¡¤v� F5\�¦¾ºØÔ��. ��{9�s�2£§�Ér"é¶���Hs�2£§Ü¼

�Ð æ¼�¦ $��©����� "é¶���H ���õ�\�¦ %3��̀¦ Ãº e��>� �)a��.

1.3 for ∼ end %K�

‘for’ë�H�Ér ‘end’ë�Hõ� ����̀¦ s�ÀÒ#Q ��6 x�)a��. ‘for’ë�Hõ� °ú �Ér '��\� e����H ���Ãº_� °úכ

�̀¦ �íl�°úכÂÒ'� 7£xì�r_� ß¼l�ëß��pu ¾º&h�r�v����"f þj7áx°úכ\� �̧²ú�|̈c M:��t� ‘for’ë�Hõ�
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‘end’ë�H ��s� ë�H�©�_� "î
§î
�̀¦ Ãº'��ô�Ç��. 7£xì�rs� ‘1’��� �â
Äº\���H ‘7£xì�r:’�̀¦ Òqt|ÄÌK��̧

Áº~½Ó���.

for £o>ÊÁÃZ�=�ïe�G±ê:(¤� &P�:)i¦¤4 G±ê

%K�*�×

end

[UdV�] for ∼ end è«�×Ü«9̂g

for x=0:0.5:1

a=2^x

end

for k=5:-2:1

b=k

end

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

a = 1

a = 1.4142

a = 2

b = 5

b = 3

b = 1

1.4 if ∼ else ∼ end %K�

#��Q ��t� �̧|	�\� ���� y��y�� ���Ér "î
§î
�̀¦ z�́'����¦�� ½+É M:, ‘if ∼ else ∼ end’ë�H�̀¦

��6 xô�Ç��. ��A� �Ðl�%�!3� �¿�
> 1s� �ÃÐs���� %K�*�× 1s� Ãº'��÷&�¦, �¿�
> 1s� �̧¿º ��

f±	s����, ‘if’ ë�H�̀¦ ��4R ��ü< %K�*�× 2�� Ãº'���)a��.



]j 1 ]X� l��:r "î
§î
#Q 23

if �¿�
> 1

%K�*�× 1

else

%K�*�× 2

end

[UdV�] if ∼ else ∼ end %K� è«�×Ü«9̂g

a=3; if a<1

b=a+1

else

c=a+2

end

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

c = 5

1.5 while ∼ end %K�

‘while’ë�H�Ér ‘end’ë�Hõ� ����̀¦ s�ÀÒ#Q ��6 x�)a��. ‘while’ë�Hõ� °ú �Ér '��\� e����H �̧|	�s�

�ÃÐs���� ‘while’ë�Hõ� ‘end’ë�H ��s�\� e����H ë�H�©�_� "î
§î
�̀¦ ìøÍ4�¤&h�Ü¼�Ð Ãº'��ô�Ç��.

while �¿�
>

%K�*�×

end

[UdV�] while ∼ end %K� è«�×Ü«9̂g
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a=1;

while a<4

a=a+1

end

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

a = 2

a = 3

a = 4

1.6 linspace %K�

‘linspace’��H aü< b��s�_� çß����s� 1lx{9�ô�Ç n>h_� $í
ì�r�̀¦ °ú���H  7�'�\�¦ ëß�×¼��H X< ��

6 xô�Ç��. ��6£§õ� °ú s� s�6 x� 9 s�\� @/ô�Ç \V]j\�¦ ¶ú�(R�Ð��.

linspace(a,b,n)

linspace(k�¼ÇÐ�\�,=³¿�\�,�\��+ ¥@ ÊÁ)

[UdV�] linspace %K� è«�×Ü«9̂g

x = linspace(0,5,6)

y = linspace(-1,1,5)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

x = 0 1 2 3 4 5

y = -1 -0.5 0 0.5 1
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1.7 MATLABUc"� i�h� Ça��+B� #K� £o>ÊÁ

• i, j : )�Ãº(imaginary unit,
√−1) 4�¤�èÃº_� )�Ãº éß�0A\�¦ �����·p��. forë�H�̀¦

jþt M: index\�¦ i, j�Ð ��6 x���H �â
Äº�� e����HX< )�ÃºÂÒ�� e����Ht� �¦�9K�"f ��

6 xK��� ô�Ç��.

[UdV�] )�ÊÁ %K� è«�×Ü«9̂g

A = 1+2i

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

A = 1.0000 + 2.0000i

• NaN : Õüw���� ��_��

NaN�Ér Not a Number_� ������Ð"f ÂÒ&ñ
 <�Ê�Ér Ô�¦0px°ú̀�כ¦ �����·p��.

[UdV�] NaN %K� è«�×Ü«9̂g

A = 0 / 0

B = Inf / Inf

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

A = NaN

B = NaN

• Inf : ∞ Áºô�Ç@/(Infinity)

[UdV�] ÈÁø5�7� %K� è«�×Ü«9̂g
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A = Inf*20000000000

B = Inf/10000000000

C = Inf - Inf

D = Inf / Inf

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

A = Inf

B = Inf

C = NaN

D = NaN

• pi : π, "é¶ÅÒÖ�¦

[UdV�] π %K� è«�×Ü«9̂g

A = pi

B = sin(pi)

C = cos(pi)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

A = 3.1416

B = 1.2246e-016

C = -1

1.8 MATLAB è«�×Ü«8��b�TÒ» D1 ËÂ£� ø5�  ��

• �<ÊÃº &ñ
_�
inline�̀¦ s�6 x���� çß�¼#��>� �<ÊÃº\�¦ &ñ
_�½+É Ãº e����.
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f=inline(’x^5+3*x-1’,’x’);

f(2)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

ans = 37

eval�̀¦ s�6 x�#��̧ 0Aü< 1lx{9�ô�Ç ���õ�\�¦ %3��̀¦ Ãº e����.

f=’x^5+3*x-1’; x=2;

eval(f)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

ans = 37

• ÅÒ#Q��� �̧|	��̀¦ ëß�7á¤���H index ¹1Ôl�

find\�¦ s�6 x���� ÅÒ#Q��� �̧|	��̀¦ ëß�7á¤���H index\�¦ �<H~1�>� ¹1Ô�̀¦ Ãº e����.

x=[1 2 3 5 8]; y=[0 2 1 4 9];

find(x<=y)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]
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ans = 2 5

• ��{9� {9�Ø�¦§4�

fp = fopen(’test.m’,’w’); %test.m¦Éá ² ¬́Ýå¬Ûå «Æ¡È¬Õò¬Æ¦¼ ªÊòªÍò

fprintf(fp, ’%d %d\n’, 1, 2); %² ¬́Ýå¬¹ 1 2 «Æ¡È

fprintf(fp, ’%f %f\n’, 3.5, 4.5); %² ¬́Ýå¬¹ 3.5 4.5 «Æ¡È

fclose(fp); %² ¬́Ýå close

• ��{9� Ô�¦�Q�̧l�
load����H �<ÊÃº�Ð ��{9�\� e����H X<s�'�\�¦ ��4R�̀¦ Ãº e����. éß�, ��{9�\� ë�H����

[þt#Qe��Ü¼��� îß��)a��.

a = load(’test.m’)

[è«�×Ü«9̂g ��
�ßjÚr
ø�]

a = 1.0000 2.0000

3.5000 4.5000

V� 2 â�
 MATLABãÃ�× Ü«8�è« Ü«h�e�

2.1 MATLAB£�· l�£� �#b Ü«8�è«��· Ü«h�e� �Dø5� e�Ôeµ ÃZ�ÂZ�#a

��6£§�Ér MATLAB�̀¦ s�6 x�#� ÕªA�áÔ\�¦ Õªo�l� 0Aô�Ç ���©� l��:r&h���� "î
§î
#Qs���.

• clf

�&³F� figure �½Ó\� z�́'���)a �̧��H ÕªaË> ]j��.
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• figure(n)

Dh�Ðî�r figure �½Ó�̀¦ Òqt$í
��¦ s�2£§�̀¦ figure(n)Ü¼�Ð t�&ñ
.

• hold on

�&³F� ÕªA�áÔ\� ��6£§ Òqt$í
|̈c ÕªA�áÔ\�¦ ÆÒ��.

• hold off

hold on l�0px�̀¦ K�]j.

2.2 2	�xjS Ü«8�è«

s�]X�\�"f��H#��Q��t� MATLAB"î
§î
#Q\�¦s�6 x�#� 2	�"é¶ÕªA�áÔ\�¦Õªo���H~½ÓZO�

\� @/�#� ·ú����Ð�¦�� ô�Ç��.

2.2.1 plot£�· l�£� ø5� Ü«8�è« Ü«h�e�

plot�Ér ���©� l��:r&h���� ÕªA�áÔ\�¦ Õªo���H "î
§î
#Q�Ð, z�́'�����õ�\�¦ 2	�"é¶ ÕªA�áÔ�Ð ��

��?/�¦�� ½+É M: ��6 x�)a��. ‘plot’ë�H�̀¦ ��6 x�l� 0AK�"f 2>h_� ���Ãº�� 9 �¹כ��9 y��

���Ãº��H °ú �Ér ß¼l�_� 1	�"é¶ C�\P�( 7�'�)s�#Q�� ô�Ç��.

• plot(X,Y)

x»¡¤�Ér X, y»¡¤�Ér Y\�¦ °úכÜ¼�Ð °ú���H 2	�"é¶ ÕªA�áÔ\�¦ �Ð#�ï�r��.

• plot(Y)

x»¡¤_� °ú̀�כ¦ ÅÒt� ·ú§Ü¼��� default�Ð x»¡¤�Ér index°ú̀�כ¦, y»¡¤�Ér Y\�¦ °úכÜ¼�Ð ���H

2	�"é¶ ÕªA�áÔ\�¦ �Ð#�ï�r��

• plot(X,Y,S)

S��H ���_� 7áxÀÓ, d���̂¦(symbol) ¢̧��H Ò�o�̀¦ ����èq Ãº e����H �̀v���°úכs���.(��[jô�Ç

?/6 x�Ér ³ð 1.1 �ÃÐ�¦.)

• plot (X1,Y1,S1,X2,Y2,S2,X3,Y3,S3,...)

#��Q >h_�  7�'�\�¦ ô�Ç ���\� °ú s� ����èq Ãº e����.
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Ò�o�©� �̧�ª� �����

b Blue . Point - Solid

g Green o Circle : Dotted

r Red x x mark -. Dashdot

c Cyan + Plus -- Dashed

m Magenta * Star (none) No line

y Yellow s Square

k Black d Diamond

w white v Triangle(down)

^ Triangle(up)

³ð 1.1: plot "î
§î
#Q_� �̀v���

\V\�¦ [þt#Q, plot(x,sin(x),’k--’,x,cos(x),’ko’)\�¦ z�́'������, ��6£§ ���õ�\�¦

%3�>� �)a��. s���H y»¡¤_� °ú̀�כ¦ sin(x), cos(x)�Ð ���H ¿º >h_� ÕªA�áÔ\�¦ ����?/ 9, 'Í	

���P: sin(x)��H����ÉrÒ�o&h����Ü¼�Ð, cos(x)��H����ÉrÒ�o"é¶Ü¼�Ð³ð�&³�)a�� (ÕªaË> 1.2�ÃÐ�¦).

0 1 2 3 4 5 6 7

−0.5

0

0.5

1

ÕªaË> 1.2: plotë�H �̀v����̀¦ s�6 xô�Ç áÔ�ÐÕªÏþ� z�́'�����õ�

��6£§�Ér ÂÒ��&h���� "î
§î
#Qs���.

• title

ÕªA�áÔ_� ]j3lq V,�l�
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• xlabel

x»¡¤\� s�2£§ V,�l�

• ylabel

y»¡¤\� s�2£§ V,�l�

• legend

#��Q >h_� /BG���s� e���̀¦ M: y��y��_� /BG���_� ]j3lq V,�l�

• grid

Òqt$í
�)a ÕªA�áÔ\� ����� V,�l�

• text

t�&ñ
ô�Ç 0Au�\� "é¶���H /åJ V,�l�

• axis([xmin xmax ymin ymax])

ÕªA�áÔ_� x»¡¤õ� y»¡¤_� ß¼l�\�¦ �̧]X��l�

ÕªaË>�̀¦ Õªwn= M:, MATLAB�Ér ��1lxÜ¼�Ð ýa³ð»¡¤�̀¦ [O�&ñ
ô�Ç��. Òqt$í
�)a ÕªA�áÔ_�

����̂&h���� ß¼l� q�Ö�¦�Ér y��y��_� ýa³ð»¡¤\� @/ô�Ç aspect ratio\� ���� ��ØÔ>� ���:r��.

\V\�¦ [þt#Q ìøÍt�2£§s� 2��� "é¶�̀¦ ëß�[þt#Q �Ð��.

t=linspace(0,2*pi,100); x=2*cos(t); y=2*sin(t);

plot(x,y)

ÕªaË> 1.3Ü¼�ÐÂÒ'� ·ú� Ãº e��1pws� "é¶_� �̧�ª��̀¦ °ú���H���¦ �̂¦ Ãº \O���. "é¶_� �̧�ª�

�Ð����H �̧y��9 ��"é¶_� �̧�ª��̀¦ °ú��¦ e����. Õª�QÙ¼�Ð "é¶A� "é¶���H "é¶_� �̧�ª��̀¦ °ú�

�¦ z�·Ü¼��� aspect ratio\�¦ ��Ë̈#Q ÅÒ#Q�� ô�Ç��. Aspect ratio\�¦ “square”�Ð ����,

Figure window_� �̧�ª��̀¦ f����y��+þA �̧�ª�_� ýa³ð>��� ����� &ñ
��y��+þA_� �̧�ª�_� ýa³ð

>��Ð ��õ�H��.

t=linspace(0,2*pi,100); x=2*cos(t); y=2*sin(t);

plot(x,y)

axis square
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−2 −1 0 1 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

ÕªaË> 1.3: ýa³ð>��� default��� �â
Äº

ÕªaË> 1.4��H ÕªaË> 1.3�Ð�� �s̀��� �8 "é¶���H "é¶_� �̧�ª��̀¦ °ú��¦ e����. Õª�Q�� s��	כ

�Ér #Qn���t��� Figure window\�¦ &ñ
��y��+þA �̧�ª�Ü¼�Ð ��Ë̈#Q ï�r ���õ��Ð ����èß� �	כ

s���. ���²DG y�� ýa³ð»¡¤_� units��H Áºr�ô�Ç ���õ�s���.

ëß�{9� z�́]j ��Óüt_� ß¼l� q�Ö�¦(aspect ratio)õ� °ú >� ��9���, y��y��_� ýa³ð»¡¤\� @/

ô�Ç units��H1lx1pxô�Çß¼l�\�¦��4R��ô�Ç��. s�M:s�6 x÷&��H aspect ratio�Ð��H “equal”õ�

“image”�� e����. K�{©� ÕªA�áÔ\� @/ô�Ç X<s�'�_� #3�0A��t�ëß� display���H �â
Äº��

“image”\� K�{©�ô�Ç��.

t=linspace(0,2*pi,100); x=2*cos(t); y=2*sin(t);

plot(x,y)

axis equal

t=linspace(0,2*pi,100); x=2*cos(t); y=2*sin(t);

plot(x,y)

axis image
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−2 −1 0 1 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

ÕªaË> 1.4: ýa³ð>��� square��� �â
Äº

2.2.2 e��� Ü«8�è« Ü«h�e�

;³���Ø̧ ÌfCÐÏ��+ Ü«8�è«

��6£§�Ér �FGýa³ð +þAd��_� �<ÊÃº r = f(θ) ÕªA�áÔ\�¦ Õªo���H "î
§î
#Qs���.

• polar(theta,r)

• polar(theta,r,’linetype’)

��6£§ �ï×¼��H �FGýa³ð +þAd��_� ��6£§ �<ÊÃº_� ÕªA�áÔ\�¦ Õª�2; �.���s	כ

r = sin 2θ cos 2θ, 0 ≤ θ ≤ 2π

t = 0:0.01:2*pi;

polar(t,sin(2*t).*cos(2*t),’k-’)
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−2 −1 0 1 2

−1.5

−1

−0.5

0

0.5

1

1.5

ÕªaË> 1.5: ýa³ð>��� equal��� �â
Äº

Ç̧Ð7� Ü«8�è«

��6£§�Ér }��@/ ÕªA�áÔ\�¦ Õªo�l� 0Aô�Ç "î
§î
#Qs���.

• bar(x)

 7�'� x\�¦ }��@/ ÕªA�áÔ�Ð Õª�2;��.

• bar(x,y)

 7�'� x\� t�&ñ
�)a  7�'� y_� "é¶�è\�¦ }��@/ ÕªA�áÔ�Ð Õª�2;��.

��6£§�Ér �<ÊÃº y = e−x2
_� ÕªA�áÔ\�¦ bar "î
§î
#Q\�¦ s�6 x�#� }��@/ ÕªA�áÔ�Ð Õª�2;

�.���s	כ

x = -2.9:0.2:2.9;

bar(x,exp(-x.*x),’k’)

N�í5� Ü«8�è«
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−1 0 1 2

−1.5

−1

−0.5

0

0.5

1

1.5

ÕªaË> 1.6: ýa³ð>��� image��� �â
Äº

��6£§�Ér >�éß� ÕªA�áÔ\�¦ Õªo�l� 0Aô�Ç "î
§î
#Qs���.

• stairs(x)

 7�'� x\�¦ >�éß� ÕªA�áÔ�Ð Õª�2;��.

• stairs(x,y)

 7�'� x\� t�&ñ
�)a  7�'� y_� "é¶�è\�¦ >�éß� ÕªA�áÔ�Ð Õªo���H X<, x_� "é¶�è��H �̧

2£§	�í�Hs��¦, {9�&ñ
ô�Ç çß�����̀¦ ��4R�� ô�Ç��.

��6£§ �ï×¼��H y = sin x_� ÕªA�áÔ\�¦ stairs "î
§î
#Q\�¦ s�6 x�#� >�éß� ÕªA�áÔ�Ð Õª

�2; �.���s	כ

x = -5:0.25:5;

stairs(x,sin(x),’k-’)
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ÕªaË> 1.7: r = sin 2θ cos 2θ, 0 ≤ θ ≤ 2π_� ÕªA�áÔ
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1

ÕªaË> 1.8: y = e−x2
_� }��@/ ÕªA�áÔ
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1

ÕªaË> 1.9: y = sin x_� >�éß� ÕªA�áÔ

xjS Ü«8�è«

��«Ñ x\�¦ �<H~1�>� q��§K�"f �̂¦ Ãº e����H ÕªA�áÔ�� "é¶ ÕªA�áÔs���. ��6£§�Ér "é¶ Õª

A�áÔ\�¦ Õªo�l� 0Aô�Ç "î
§î
#Qs���.

• pie(x)

��«Ñ x\�¦ ��t��¦ "é¶ ÕªA�áÔ\�¦ Õª�2;��.

• pie(x, x==max(x))

���©� 	�H ÂÒG�g1J�̀¦ "é¶\�"f ÆÒØ�¦½+É M: ��6 xô�Ç��.

��6£§ �ï×¼��H ���|¾Ó ‘1, 3, 0.5, 2.5, 2’\�¦ pie "î
§î
#Q\�¦ s�6 x�#� "é¶ ÕªA�áÔ\�¦ Õª�2;

�.���s	כ

x = [1 3 0.5 2.5 2];

pie(x)
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(b)

ÕªaË> 1.10: (a) ���|¾Ó ‘1, 3, 0.5, 2.5, 2’_� "é¶ ÕªA�áÔ. (b) ���©� 	�H ÂÒG�g1J�̀¦ "é¶\�"f ÆÒ

Ø�¦ô�Ç "é¶ ÕªA�áÔ.

2.3 3	�xjS Ü«8�è«

2.3.1 Line Ü«8�è«

��6£§�Ér 3	�"é¶_� ÕªA�áÔ\�¦ Õªo���H "î
§î
#Qs���.

• plot3(x,y,z)

f = x(t)i + y(t)j + z(t)k_� ÕªA�áÔ\�¦ Õª�2;��.

��6£§�ï×¼��H plot3"î
§î
#Q\�¦s�6 x�#� t�� [0, 10]\�"f f = cos 3ti+sin 3tj+t2k_�

ÕªA�áÔ\�¦ Õª�2; �.���s	כ

t = 0:0.01:10; x = cos(3*t); y = sin(3*t); z = t.^2;

plot3(x,y,z,’k-’)
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ÕªaË> 1.11: f = cos 3ti + sin 3tj + t2k_� ÕªA�áÔ

2.3.2 2£o>ÊÁ Áþ�ÊÁ�+ Ü«8�è«

z = f(x, y)ü< °ú �Ér 2���Ãº s��©�_� �<ÊÃº_� ÕªA�áÔ��H plot "î
§î
#Q\�¦ s�6 x½+É Ãº�� \O�

��. ÕªA�"f s��Qô�Ç ÕªA�áÔ\�¦ Õªo�l� 0AK�"f meshêøÍ "î
§î
#Q\�¦ s�6 xô�Ç��.

:£¤y�, 2���Ãº ÕªA�áÔ\�"f ýa³ð (x, y)\�¦ [O�&ñ
�l� 0AK�"f meshgrid "î
§î
#Q\�¦ s�

6 xô�Ç��.

• [X,Y]=meshgrid(xmin:xmax, ymin:ymax)

��A���H 2���Ãº �<ÊÃº z = xe−x2−y2
\�¦ x��H [−2, 2], y��H [−2, 2] #3�0A îß�\�"f Õª�2;

�.���s	כ

[X,Y] = meshgrid(-2:0.1:2, -2:0.1:2);

Z = X.*exp(-X.^2 -Y.^2); mesh(Z)

Mesh\�¦ s�6 x�#� �<ÊÃº_� ÕªA�áÔ\�¦ Õªwn= M:\���H �<ÊÃº_� X<s�'� ß¼l�\� ÅÒ_��

#��� ô�Ç��. ��A���H �<ÊÃº z = xe−x2−y2
\�¦ x��H [−2, 2], y��H [−1, 1] #3�0A îß�\�"f Õªo�

��H MATLAB �ï×¼s���.
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ÕªaË> 1.12: mesh\�¦ s�6 xô�Ç z = xe−x2−y2
_� ÕªA�áÔ

x=linspace(-2,2,41); y=linspace(-1,1,21); [xx,yy]=meshgrid(x,y);

for i=1:41

for j=1:21

z(i,j)=x(i)*exp(-x(i)^2-y(j)^2);

end

end

mesh(xx,yy,z)

s� MATLAB �ï×¼\�¦ z�́'��½+É �â
Äº ��6£§õ� °ú �Ér �̧ÀÓ�� Òqt|����.

Data dimensions must agree. Error in ==> mesh(xx,yy,z)

s���H X<s�'�_�	�"é¶s�{9�u�÷&t�·ú§��¤6£§�̀¦ _�p�ô�Ç��. s� �â
Äº whos\�¦ s�6 x�#� X<

s�'� ß¼l�\�¦ ·ú����Ð��� ��6£§õ� °ú ��. xx, yyü< z_� 	�"é¶ °úכs� ���Ér �¦̀�	כ SX����½+É Ãº

e����.

>> whos

Name Size Bytes Class Attributes
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ans 1x1 8 double

i 1x1 8 double

j 1x1 8 double

x 1x41 328 double

xx 21x41 6888 double

y 1x21 168 double

yy 21x41 6888 double

z 41x21 6888 double

����"f MATLAB �ï×¼�� ]j@/�Ð z�́'��÷&l� 0AK�"f��H z′�̀¦ K�"f z\�¦ transposeK�1>

�� ô�Ç��.

Mesh�Ð Õª�2; ÕªA�áÔ\� contour_� ò́õ�\�¦ ÅÒ�¦ z�·�̀¦ M: meshc "î
§î
#Q\�¦ s�6 x

�̀¦ ô�Ç��. ��A� �ï×¼��H 0A_� \V]j\�¦ meshc\�¦ s�6 x�#� Õª�2; �.���s	כ

[x, y] = meshgrid(-2:0.1:2, -2:0.1:2);

z = x.*exp(-x.^2 -y.^2); meshc(x,y,z);
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ÕªaË> 1.13: meshc\�¦ s�6 xô�Ç z = xe−x2−y2
_� ÕªA�áÔ
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2.3.3 Contour Ü«8�è«

Contour��H �<ÊÃº°ú̀�כ¦ Z�}s��Ð ����?/��H 1px�¦���_� +þAI��Ð ����?/��H ÕªA�áÔs���. 7áx

ÀÓ\� ���� 2	�"é¶ ¢̧��H 3	�"é¶ ÕªA�áÔ�Ð Õªwn= Ãº e����. ��6£§�Ér z = f(x, y)_� 2	�"é¶

contour ÕªA�áÔ\�¦ Õªo���H "î
§î
#Qs���.

• contour(z)

'��§>= z\� @/ô�Ç °ú̀�כ¦ Z�}s��Ð ���H 2	�"é¶ contour ÕªA�áÔ\�¦ Õª�2;��.

• contour(z,n)

2	�"é¶ contour ÕªA�áÔ\�"f 1px�¦���_� Ãº\�¦ n��� ÕªA�áÔ�Ð �����·p��.

• contour3(z)

'��§>= z\� @/ô�Ç °ú̀�כ¦ Z�}s��Ð ���H 3	�"é¶ contour ÕªA�áÔ\�¦ Õª�2;��.

• contour3(z,n)

3	�"é¶ contour ÕªA�áÔ\�"f 1px�¦���_� Ãº\�¦ n��� ÕªA�áÔ�Ð �����·p��.

��6£§�Ér �<ÊÃº z = xe−x2−y2
_� x��H [−2, 2], y��H [−1, 1] #3�0A îß�\�"fxü< y�� y��y��

[−2, 2]_�#3�0A\�"f 20>h_�1px�¦����̀¦°ú���H 2	�ü< 3	�_� contourÕªA�áÔ\�¦Õª�9�Ð��.

2	� Contour Ü«8�è«

[X,Y] = meshgrid(-2:0.1:2, -2:0.1:2);

Z = X.*exp(-X.^2 -Y.^2); contour(Z,20)

3	� Contour Ü«8�è«

[X,Y] = meshgrid(-2:0.1:2, -2:0.1:2);

Z = X.*exp(-X.^2 -Y.^2); contour3(Z,20)
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ÕªaË> 1.14: 2D Contour ÕªA�áÔ
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ÕªaË> 1.15: 3D Contour ÕªA�áÔ
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2.3.4 Ü«8�g�¥U>çÃ(Gradient)ÿ? ú̀c'a*�×(Vector Field)

s����\���H z = f(x, y)_� ��H�� ÕªA�n����àÔ(Gradient)\�¦ ½̈��¦ s�\�¦ s�6 x�#�  7�'�

�©��̀¦Õª�9�Ð��H~½ÓZO��̀¦C�0>�Ð�̧2�¤���. s�~½ÓZO��Érp�ì�r~½Ó&ñ
d��_���H��~½ÓZO�×�æ�

����� Direction Field\�¦ Õªwn= M: Ä»6 x�>� æ¼�����. ��6£§�Ér ÕªA�n����àÔü<  7�'��©��̀¦

Õªo���H "î
§î
#Qs���.

• [px,py]=gradient(z,dx,dy)

ÕªA�n����àÔ ½̈�l� px = dz/dx, py = dz/dy

• quiver(x,y,u,v)

&h� (x, y)\�"f (u, v) $í
ì�r�̀¦ °ú���H  7�'��©��̀¦ Õªo���H "î
§î
#Q

��6£§�Ér �<ÊÃº z = xe−x2−y2
\�¦ xü< y�� y��y�� [−2, 2]_� #3�0A \�"f 1px�¦���õ�  7�'�

�©�_� ÕªA�áÔ\�¦ Õª�2; �.���s	כ

[x, y] = meshgrid(-2:0.2:2); z = x.*exp(-x.^2 -y.^2);

[px,py] = gradient(z,0.2,0.2); contour(x,y,z)

hold on; quiver(x,y,px,py)
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ÕªaË> 1.16: z = xe−x2−y2
_� ÕªA�áÔ
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2.3.5 9�5� £o>ÊÁ '�×Ça�ÐÏ��+ Ü«8�è«

y = f(x)ü< °ú �Ér �<ÊÃº�� ����� B�>h ���Ãº t�Ð �)a B�>h ���Ãº ~½Ó&ñ
d�� x = f(t),

y = g(t)_� ÕªA�áÔ\�¦ Õªo���H ~½ÓZO�\� @/K�"f ·ú����Ð��. �Ð:�x_� B�>h ���Ãº ~½Ó&ñ


d���Ér plots�����H "î
§î
#Q\�¦ s�6 x�#� ÕªA�áÔ\�¦ Õª�2;��. ��6£§ �ï×¼��H B�>h ���Ãº ~½Ó

&ñ
d���̀¦ t�� [0, 2π] îß�\�"f ÕªA�áÔ\�¦ Õª�2; �.���s	כ

x = 3 sin t, y = 3 cos t

t = linspace(0,2*pi); x = 3*sin(t); y = 3*cos(t);

plot(x,y,’k-’); grid on; axis image

xlabel(’x’), ylabel(’y’)
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ÕªaË> 1.17: x = 3 sin t, y = 3 cos t_� ÕªA�áÔ

B�>h ���Ãº ~½Ó&ñ
d��s� ¿º >h_� d��s� ����� [j >h_� d��Ü¼�Ð ÷&#Qe���̀¦ M: ÕªA�áÔ\�¦

Õªo���H ~½ÓZO��̀¦ ·ú����Ð��. �Ð:�x d��s� 3>h��� ~½Ó&ñ
d���Ér ��A�ü< °ú ��.

x = f(t), y = g(t), z = h(t)
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0Aü< °ú �Ér B�>h ���Ãº ~½Ó&ñ
d���̀¦ Õªwn= M:\���H plot3 "î
§î
#Q\�¦ s�6 xô�Ç��. ��6£§�Ér

��A� B�>h ���Ãº ~½Ó&ñ
d���̀¦ t_� #3�0A\�¦ [0, 2π] îß�\�"f ÕªA�áÔ\�¦ Õª�2; �.���s	כ

x = sin t, y = cos t, z = t

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

plot3(x,y,z,’k-’); grid on;

xlabel(’x’), ylabel(’y’), zlabel(’z’)
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ÕªaË> 1.18: x = sin t, y = cos t, z = t_� ÕªA�áÔ

s�]j ���Ãº�� ô�Ç >h�� ����� ¿º >h{9� �â
Äº_� ÕªA�áÔ\�¦ Õª�9�Ð��. ��6£§�Ér ��A�

B�>h ���Ãº ~½Ó&ñ
d���̀¦ sü< t�� y��y�� [−2, 2] #3�0A îß�\�"f ÕªA�áÔ\�¦ Õª�2; �.���s	כ

x = s, y = t, z = t2/2− s2/3

s = linspace(-2,2,30); t = linspace(-2,2,30);

[ss tt] = meshgrid(s,t);

x = ss; y = tt; z = tt.^2/2 - ss.^2/3; mesh(x,y,z)
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ÕªaË> 1.19: x = s, y = t, z = t2/2− s2/3_� ÕªA�áÔ

×�æd��s� (0.5, 0.5, 0.5)s��¦ ìøÍt�2£§s� 0.25��� ½̈_� ÕªA�áÔ\�¦ Õª�9�Ð��.

patch��H =�Gt�&h� ýa³ð\�¦ {9�§4���¦ =�Gt�&h�Ü¼�Ð s�ÀÒ#Q��� ���_� &ñ
�Ð\�¦ {9�§4�K�"f

�̧+þA�̀¦Õªo���H"î
§î
#Qs���. x, y, zýa³ð\�¦ patch+þAI��Ð���8̈��l�0AK� isosurface\�¦

��6 xô�Ç��.

>> p=patch(isosurface(x½²À,y½²À,z ½²À,f¤¹¬È±¸, ¡ÈÖáªÖð´))

s���H ‘l�ï�rÕüw��’ü< °ú �Ér °ú̀�כ¦ °ú���H ‘fX<s�'�’_� ÕªA�áÔ\�¦ Õª�9ï�r��. \V\�¦ [þt#Q

f(1, 1, 1) = 1, f(1, 2, 1) = 1, f(1, 3, 1) = 1����H X<s�'��� e���¦ l�ï�rÕüw��\�¦ 1�Ð

ú̧���H����� (1, 1, 1), (1, 2, 1), (1, 3, 1)�̀¦ ������K�ÅÒ��H �̧+þA�̀¦ Õª�9ï�r��.

set "î
§î
#Q\�¦ s�6 x���� ���õ� =�Gt�&h�_� Ò�o¾ú��̀¦ &ñ
_�½+É Ãº e����.

>> set(p,’FaceColor’,’red’,’EdgeColor’,’none’);

>> daspect([1 1 1])

��6£§�Ér "î
����̀¦ ÅÒ��H "î
§î
#Qs���.

>> camlight; lighting phong;

��6£§�Ér ‘isosurface’ü< ‘patch’\�¦ s�6 x�#� ����̂&h���� 3	�"é¶ +þA�©��̀¦ Õª�2; �.���s	כ
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% show_isosur.m %%%%%%%%%%%%%%%%%%%%

clear; n=64; x=linspace(0,1,n); y=x; z=x;

[xx,yy,zz]=meshgrid(x,y,z);

for k=1:n

for j=1:n

for i=1:n

S(i,j,k)=0.5*(1.0+tanh(0.25-sqrt((x(i)-0.5)^2+(y(j)-0.5)^2+...

(z(k)-0.5)^2)));

end

end

end

p=patch(isosurface(xx,yy,zz,S,0.5));

set(p,’FaceColor’,’magenta’,’EdgeColor’,’none’); daspect([1 1 1])

camlight;lighting phong; axis image;

axis([0.2 0.8 0.2 0.8 0.2 0.8])

ÕªaË> 1.20: ×�æd��s� (0.5, 0.5, 0.5)s��¦ ìøÍt�2£§s� 0.25��� ½̈_� ÕªA�áÔ
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