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Mathematica��;<«¬"?

1 ����������	
CAS��

AI®��¯�°Computer Algebra System�±²CAS³´µªMN
���"EGH��¶·Z[�¸��Y¹ºMN»Y�OI?
The first popular computer algebra systems were muMATH, Reduce, Derive

(based on muMATH), and Macsyma; a popular copyleft version of Macsyma

called Maxima is actively being maintained. As of today, the most popular

commercial systems are Mathematica[1] and Maple, which are commonly

used by research mathematicians, scientists, and engineers. Freely available

alternatives include Sage (which can act as a front-end to several other free

and nonfree CAS).

In 1987 Hewlett-Packard introduced the first hand held calculator CAS with

the HP-28 series, and it was possible, for the first time in a calculator, to

arrange algebraic expressions, differentiation, limited symbolic integration,

Taylor series construction and a solver for algebraic equations.

The Texas Instruments company in 1995 released the TI-92 calculator with

an advanced CAS based on the software Derive. This, along with its suc-

cessors (including the TI-89 series and the newer TI-Nspire CAS released

in 2007) featured a reasonably capable and inexpensive hand-held computer

algebra system. CAS-equipped calculators are not permitted on the ACT,

the PLAN, and in some classrooms because they may affect the integrity
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of the test/class,[2] though it may be permitted on all of College Board’s

calculator-permitted tests, including the SAT, some SAT Subject Tests and

the AP Calculus, Chemistry, Physics, and Statistics exams.

2 Mathematica��

Mathematica�"�¼½�4���XY¾¿?ÀÁÂ��L�PM
N��R»�ÃÄ�\ÅÆ*+ÇÈ���T�o¤?É�� !�
ÊËsMathematica\�ÌÍÎÏÃXP��PÐf�P�Ñ���
ÒÓ���Ô�o¤?Mathematica¦'( ÕÖ×�XYØÙ\Ë
s?�Ãº�SÚ� :Û�ÜCray�ÝÞßà¡áÔâ�ãÔâä
åßàæ'?�Ýç"è!é�Ësê <�ë� 28%ìÃXí�21%

ìßàÓ�î� 20%ìÐf�T�ïî�12%ì���T�ïî�12%

ìðfÓ�PñòÓ��tóÓ�î?ë�ôÎ�õ�Ësê��Ãö
;�÷øùúÃº�½ûû 8%ì�tËsê?

Mathematica�.üùÎ`ýÕ��þ�`ÿ��� (Front End)�
¶· (Kernel)?¶·´��AI������`��AIÃº?�
���ç�	�jT (notebook interface)
��jT (command line

interface)�\ºìËsê5¶·�&�����?

 �q$Mathematica���Àò-$�q"�Ãº�� 2�"��
s����~T� (Basic Input Palette)?*+²@Ãº��ì�	�
(Notebook)�½Mathematicas"�������Y\� Ãº��

2F��:GHI�JKLM�IN.untitled-1�OPGHI�Q�:LM�
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�!"��#$��ì .nb?���	��%"_�&'(f® (word

processor)"���'�ÔT$)Ç 3P*+,-'.~
.�!�/0
�Y�R»�?1r2�,&34
Ô56e'�@78�¦'�@9
:���ç;2®���&<=;�\?�<�34'��	��!

�&>�?@�A� Bþ�CD[EËs
��çFG�&'PR»

AIY¹�Õì*+`1�&<?

���	����HT�34ÎIJKL�`ÿ� “Cells” <�`(�
�Cellsþ�MÕ@�	���N���OP?���&'PR»
A
IY�Cells�NQ�R�cQ<KSi�½��cQ<KSiþ�2
T�&'PR»
AIYOP?�~CellsU�Mathematica���ê
'V9SHIFT-RETURNW (XVYSHIFTWB�EVRETURNW )\Z��
��?&'CellsûJU�&'[\�`(/]�.Kernel\AI?R
Cells�JU�^QR�_`R?

*+'(aCells�YbÕÄ8cYc��de�%`fg�'H�hi
5jkl?��Cells¦'sm1�»Y\ýn"&<����%9o
Xpq@CellsNQ��cQ<KSi�EÜÃº��ÔpqFormatr
O<�StyleB�rqTitle, Subtitle, Section, Subsection, · · ·s'?

tD*+jk"9Mathematica`s�bsØ���'�ç��u�
\�ÇMathematica������9:�?

3RST� UV�012W�X"YZ�[\(]���^_=`a�012b
c�de�fgST�hi��j�`acklm7no=�pqr�
st7uv
��Ybiwxyz{�|r}~c����������������D���=
��Format3���Style��3�TextPc�
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• ��v��I���`s�Ø�w�Ò�XYØÙxy"�?

• z���si{'|2g�}¦'(�"�'~% yvalue=· · ·?

• ���z� x,y,... (<KS [x,y,...]K|\�½iKS�s
\:¡Îý���?

• ~= (List)�MathematicaN���34+M�(hKS{}K|
\��<�P��s�pÎ�?%"�~= {1,2,3}ì"x��
½õ�~= {{1,2,3},{4,5,6}}�2����"=þ��"�P�
{1,2,3}?

• !���5!���R�(h{'||��% Sin[Pi/2]?

• �N�s *
�%�\�2�% a*b 
 a b?z�5T�KN�
�'/s�%��% a(b-1)?�'5z���������% 7x

2g 7*x�} x72g"z��ì x7�½ x 7�2g�� x*7?

• MN =�����% t=1m½�l�(MN == 2g��%
Equal[x,t]
 x==t ��  x5 t��0�L�ò��?

• �d��Not's !2g��% x!=t ì�� x5 t�/0�L
�?

• Ô"��~( % 2g��½ % n ���� n ��~s In[n]?`
( %% ��ÔÔ"��~ · · ·ll?

• �"�CellsR�( In[n]:=����}��/'W~���½�
]W~�1�&'
����ìMathematicaò-$��Z (

5



sV9SHIFT-RETURNW )��������� ¡?

3 Mathematica���

N�*+�¢£òs¡���V'|¤�jk"9?��6*ª"¥
����'�çMathematica¦§
�Ò~ú¨ [1, 2, 5]\:Õ��©
ª?
ê¦'(ÜMathematicacHelp��i <�~�`1�Ç�
���«¬�jkþò������?��Mathematica¸hi{
�®¯� (case sensitive)�'|�h{þ°±h{���ò��²³[
\?

• AxesLabel->{"x","y"}] ´µ¶��²�Î·ìx-¶5 y-¶?

• E -B¸��¸ e��Lëì 2.71828182845904523 · · ·?

• Factorial[n](
n!) n×��sn(n− 1)(n− 2) · · · 3 · 2 · 1?

• Graphics[ list ] ì"õ�R»� listJUô�Iâ���P<�
"� RGBColor[ ]�õ� Point[ {x, y} ]�ôYr¹�½Graphics

�+M�ì

Graphics[{RGBColor[ ],{Points[ ]}},{Options}]

RGBColor[ ]PPoints[ ]5Options�2QRô1�<�R»º»�
� (Graphics Directives%p�hiP`¼�½¬�jkl )P��
RP (Graphics Primitives%pP`P¾P¾¿�!À»l )5QR
r¹ (Graphics Options%PlotLabel, AspectRatiol )�¦þ�Á`
��Graphics ObjectsR�.@ô1�ýÕ�?
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• GrayLevel[ level ] ì"R»���ïðÂÃü�jk�ÄÅ��
ÆÇ. 0(Â )¡ 1(Ã )z$?

• Hue[h]

ì"R» style�������Ü 0¡ 1�&�¯=kÈ?

Hue[h,s,b] �d¯=kÈ(Hue)PkÉÇ(Saturation)5ÊÇ(Bright-

ness)?�ËÌì 0¡ 1?

• Line[ {{x1, y1}, {x2, y2}, · · ·} ] �çp (x1, y1), (x2, y2), · · ·�Í`?

• ListPlot[ {y1, y2, · · ·} W�p (1, y1), (2, y2), · · ·?

ListPlot[ {(x1, y1), (x2, y2), · · ·} W�p (x1, y1), (x2, y2), · · ·?

• MatrixForm[ list ] �~= list�P�s���»Y=;�\?

• N[ expr ] IY expr�Î�L��ÏÐÇì7ÑL 6 ?

N[ expr, n ] IY expr�Î�L��ÏÐÇìn ?

• Plot[ f, {x, xmin, xmax} ] �� f�Ò& [xmin, xmax]�R»?

Plot[ {f1, f2, · · ·}, {x, xmin, xmax} ] ��� f1(x), f2(x), · · ·�Ò&
[xmin, xmax]�R»L�0"�´µSTÔ?

• PlotJoined->True � ListPlot`^�p<�§���Óüps
Í`Ô+?

• PlotStyle->{} ì��Plot5ListPlot<s\�h`1W�`
p
� style�"�rÕ?
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• Rectangle[ {xmin, ymin}, {xmax, ymax} ] Ö×jk�Ø�»?

• RGBColor[ red, green, blue ] ì"R» style����ïðô��k
Ù (red)PÚ (green)PÛ (blue)�ÄÅ��ÆÇ. 0¡ 1z$?

• Show[ {plot1, · · ·}, option]

��ÜRÝ plot1, · · ·ÞÕ"ÜÕì"�R»ß��\?

Show[GraphicsArray[ {plot1, plot2, · · ·}]]

�R» {plot1, plot2, · · ·}àxK=?

Show[GraphicsArray[ {{plot1}, {plot2}, · · ·}]]

�R» {plot1, plot2, · · ·}áxK=?

Show[GraphicsArray[ {{plot1, plot2, · · ·}, · · ·}]]

�R»(õ����»YK=?

• Sum[ f, {i, imax} ] �� f(i)���iÜ 1¡ imax?

Sum[ f, {i, imin, imax} ] �� f(i)���iÜ imin¡ imax?

Sum[ f, {i, imin, imax, di} ]

�� f(i)���iÜ imin¡ imax��&âìdi?

• Table[ expr, {imax} ] ãt"JU imax� expr�~=?

Table[ expr, {i, imax} ]

ãt" expr�L�~=� iÜ 1¡ imax?

Table[ expr, {i, imin, imax} ]
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ãt" expr�L�~=�iÜ imin¡ imax?

Table[ expr, {i, imin, imax, di} ]

ãt" expr�L�~=�iÜ imin¡ imax��&âìdi?

Table[ expr, {i, imin, imax}, {j, jmin, jmax} ] ãt" expr�L�
õ�~=� iÜ imin¡ imax�½ jÜ jmin¡ jmax?

• Text[ expr, {x, y} ] ( (x, y)ì<·p�&' expr?

• Ticks->None ��Show<�r¹�"��h´µ¶�äÇ��7
ÑLìAutomatic�½ÑdìNone�þå�äÇ�N��?
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