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PSTricks| t © \ h � X � \ � : ¨ © ù � T
¨ � D � ì < \
Plotting Functions with PSTricks: A New Macro \uMaxCDfor
the Utility Maximization Problem

p x 1 In-Sung Cho

õ ü � Y P ½� µ Á Y € ischo@ktug.or.kr

A BSTRACT Though the PostScript language is very powerful to plot func tions with
PSTricks, its Reverse Polish Notation(RPN) convention is somewhat dif�cult
to get used to. This article examines how to plot functions wi th PSTricks
using general algebraic notation. Some examples of plotting functions in
economics are provided. This article also introduces a new m acro \uMaxCD,
based on RPN, which provides an intuitive tool to plot graphi cs related to
the utility maximization problem.

1 � `

LATEXt • ´ \ ø ˜ = 0 ¥ D � À à ˆ À Ì , LATEXX ø ˜ = 0 ¥ @ ä ° � \ � t

ä . PSTricks” ì ¤ ¸ ¤ l ½¸ (PostScript)| 0 � < \ LATEXX � \ � x ø ˜ = 0 ¥ D

� T Ü ¤ ” TEX ä l \ X Ñ i ´ t ä . PSTricks” � \ ø ˜ 
 ¸´ x ì ¤ ¸ ¤ l ½¸ |

TEXÐ � Á � ¬ © ` � ˆ ” X ½D � õ \ ä” � Ð � ô µ X ø ˜ = ( ¤ À @” ä t

ä . � \ PSTricks| t © X t TEX Œ¤ Ð ø ¼D ø ¬ 0 � \ T Ü | Á � ø � ˆ<

À \ , x € X ø ˜ = ( ¤ À \ ø ° ø ¼D TEX � | ´ \ ˆ ì ä t p ˜ 0 \ � ¬ X ”

ˆ p \ À D <` � ˆ ä .

TEXÐ � ì ¤ ¸ ¤ l ½¸ ¸´ | Á � ¬ © ` � ˆ Ä ] ð ° t ü ” 0 ø � x ( ¤

À ” pstricks ( ¤ À t ä . pstricks ( ¤ À ” | …X 0 À (base)t p , t | 0 � < \

X ì ø ˜ = 0 ¥ D �  X p ˜ U ¥ X ” �í � X € � ( ¤ À � � � � ´ ˆ ä . € �

( ¤ À ” pst-plot ˜ ü pst-    � Ý X t „ D � À ” ½° � ô µ t ä . PSTricks (

¤ À | X t pstricks ( ¤ À | ì hX ì � ( � Î @ € � ( ¤ À | µ mX ” ƒ t |

` � ˆ ä . PSTricks � ( ( ¤ À � Ð � ” multido ( ¤ À @ � t pstricks @ h Ø

ø © � < \ Ì ä ´ L À Ì , pstricks @ Å ½� < \ ø � ˆ ” ( ¤ À Ä ˆ ä .

t � Ð � ” PSTricks� � õ X ” ø ˜ = 0 ¥ � Ð � h � | � o X ” 0 ¥ Ð Ñ�

X à • \ ä . pst-plot ( ¤ À | \ Ü X t ì ¤ ¸ ¤ l ½¸ ¸´ \ h � | � X X ì �

U 1 t ô ô � h � X ø ˜ � | ø ´ � ˆ ä . ì ¤ ¸ ¤ l ½¸ ” RPN(Reverse Polish
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Notation, í ô € Ü Ý \ 0 • )t | ˆ ¬ ” ) Ý < \ ð ° D \ ä . RPN ) Ý t € ð °

• (operator)� x• (argument)X ¤ Ð \ 0 � ” ) Ý t ä . t | Ä � (post�x) \ 0 |

X 0 Ä \ ä . x̀ � y' | \ � X ” ƒ D � \ ä t , | � � x ½…(in�x) \ 0 � ” � � �

(algebraic) \ 0 \ ” `x*y ' @ � t ð À Ì , ì ¤ ¸ ¤ l ½¸ Ð � ” `x y mul' ü � t ô

ä . � ä x � | ä t , l̀n x' | � � � \ 0 \ ” l̀n(x) ' \ ð À Ì , ì ¤ ¸ ¤ l ½¸ Ð � ”

`x ln ' < \ ô ä .

pst-plot ( ¤ À | t © X t ì ¤ ¸ ¤ l ½¸ ¸´ | Á � t © X ì h � | � o X

” � %h D » D � ˆ ” � t , RPN ) Ý t u � X À JD ˆ ¸ X ä” � t è � < \

À � � à ˆ ä . pstricks-add ( ¤ À ” \psplot …9 ü h Ø algebraic 5 X D t

© X ì � � � \ 0 \ h � | � X X à � o ` � ˆ ” ä ° ¸ ¬ \ 0 ¥ D � õ \ ä .1

pstricks-add ( ¤ À ” t t x Ð Ä „XX � Ð � h � X �  D � o ` � ˆ Œ X ”

\psplotTangent ä l \ | ì hX ì ä ° ä ‘ \ 0 ¥ D � õ X à ˆ ä .

pst-func ( ¤ À ” • ü ð ” õ ¡ \ h � | � ¸ X Œ � o ` � ˆ ” ä l \ | � õ

\ ä . ¹ ˆ ä mh � | � ¸ X Œ � o ` � ˆ Œ X ” \psPolynomial ä l \ | ä ‘ \

5 X ü h Ø � õ X à ˆ ä . � \ \psGauss ä l \ | ì hX ì ä ‘ \ ¹ � h � | � ¸

X Œ � o ` � ˆ ” ä l \ | � õ \ ä .

pst-func ( ¤ À ” pstricks-add ( ¤ À | • Ù € É X ì \ Ü X à , pstricks-add

( ¤ À ” pst-plot ( ¤ À | , pst-plot ( ¤ À ” ä Ü pstricks ( ¤ À | • Ù < \ €

É X ì \ Ü \ ä . 0 | � pst-func | \ Ü X t , ^Ð � ¸ 	 \ ¨ à 0 ¥ D ä ¬ © X ì

h � | � o ` � ˆ ä .

\ ¸ , pst-math ( ¤ À Ä ì ì � À ¹ � \ h � | � ¸ X Œ � o ` � ˆ ” 0 ¥ D

� õ \ ä . pst-math ( ¤ À ” ä x ( ¤ À @ Ñ ‰t � \ Ü X ì| \ ä . ä Ì , ä t ¼Ð

X X t , pstricks-add ( ¤ À ” ¨ à PSTricks � ( ( ¤ À X è È À É Ð \ Ü X ” ƒ

t H � X À \ , pstricks-add ( ¤ À | • Ù € É X ì \ Ü X ” pst-func Ä è È À É Ð

\ Ü X ì| \ ä . t � @ ä L ü � @ PSTricks � ( ( ¤ À ä D \ Ü X ì ‘ 1 � È ä .

1 \usepackage{pst-math}
2 \usepackage{pst-func}

t � X « ø © � @ PSTricks| t © X ì h � | � o X ” ä ‘ \ 0 • D Œ� X ”

ƒ t ä . � Ð � ¸ 	 \ ( ¤ À Ð � � õ X ” � � � \ 0 X � \ � 0 • D � ì < \ | X

\ ä . � \ t ì \ 0 ø 0 • ä t ½� Y Ð � H ˆ ˆ ü � ˆ ” h � | � o X ” p Ð

´ » Œ � © � ” À | ´ ´ ø ä . t � X | X ü � Ð � ˜ À ˜ ” ¨ à `ø ¼' Ð � t � ”

`Œ¤ ' � h Ø � õ ( < \ h ´ © D t tX ” p Ð Ä À t � Ä ] X � ä .

h � X � \ � 0 • Ð � \ | X | 0 � < \ , ¨ © ù � T ¨ � D � ¸ X Œ � o X ”

È \ ´ ä l \ | � Ü X ” ƒ t t � X P ˆ ø © � t ä . ¨ © ù � T (ulility maxmiza-

1. pst-infixplot ( ¤ À Ð � \psPlot ä l \ | t © X t ½… \ 0 \ h � | � X X ì � o ` � ˆ ä .
ø ì ˜ t ( ¤ À ” ä x € � 0 ¥ D � õ X À JD t ( ¤ À X 0 ¥ D ¨ P ì hX ” pstricks-add ( ¤
À Ì | X X ” ƒ < \ © „ X ä . pst-infixplot ( ¤ À X 0 ¥ Ð � t � ” ä t ¼ [4] | 8 à ` � ˆ ä .
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tion) ¨ � D � o X ” È \ ´ Ä l \ ä Ø � x \uMaxCDä l \ | � Ü \ ä . È \ ´ ä

l \ | � X X ” p ˆ ´ � ” RPN ) Ý D ¬ © \ ä . t ” � \ ø ˜ 
 ¸´ \ � X ì ¤

¸ ¤ l ½¸ X ¥ � D t © X 0 Ð ” RPN ) Ý t ¨ ü � t 0 L 8 t ä . e T � ì ¤ (Cobb-

Douglas) ¨ © h � | 0 � < \ \ \uMaxCDä l \ ” ¨ © ù � T X à � Á i D Á � � <

\ } Œ � o ` � ˆ Œ X p D P � Ü „ � (comparative statics) ñ � ( ´ © D � o X ”

p Ð ä ‘ X Œ Q©  � ˆ ä .

t � X l 1 @ ä L ü � ä . 2� Ð � PSTricksX 0 � � P D Œ� X à , 3� Ð � ”

h � � \ � X 0 ø 0 • D | X X à , 4� Ð � ” 0 t ( ¤ À Ð � ¸ ¬ X Œ � X \ ä l

\ X ¬ © • D | X \ ä . 5� Ð � ” ¨ © ù � T ¨ � D � ¸ X Œ � o ` � ˆ ” È \ ´

ä l \ \uMaxCD| � Ü X à ø ¬ © • D | X \ ä . 6� Ð � ” ° ` D ú ”ä .

2 PSTricks 0 ø

� ¬ �

PSTricks| t © X ì ø ¬ ”  t ˜ Ð ñ X ø ˜ = � ´ (graphics object)” � ¬ � 2Ð

0-( Ð � ¤ | � 1 \ ä . pstricks T Ü � M¤ ¸ Á Ð Ý •  L X � ¬ � @ TEXt 0

ô ` � ¤ X   t ¤ | x (baseline)t • ¬ ¡D ó t ä .3 PSTricks� ø ¬ ” ø ˜ = � ´ ”

0-( Ð � ¤ | � 1 X À \ � ¬ � D À ½Ü ¤ À J ”ä . 0 | � , � ¬ � D õ  X ” ì ì

� X ø ˜ = � ´ | ¨ D X ˜ X ø ¼(picture) D Ì ä ´ � � ˆ ” ƒ t ä [8, p. 41].

D ˜ ø ¼Ð � TEX@ \fbox \ Ì ä ´ Ä 8 � X � ¤ | 0 ô X à ˆ ä . g X � ü

Ä Ð \ Ü � � @ TEXt g | 0 ô X 0 � ü Ä X � ¬ � D ˜ À ´ à ˆ ä . TEXt u

L À ¨ P 0 ô \ Ä X � ¬ � Ä \ Ü � ´ ˆ ä . � É  @   t ¤ | xX � X | ˜ À ´ à

ˆ ä . 8 � X � ¤ t x X � ü  ñ @ ¨ P PSTricks T Ü \ ø $ 8 ˆ À Ì 0-( Ð t À

\ • ¬| ( À X À J < p , 0 | � TEXt 0 ô X ” � ¤ X � X Ð � ¥ D ü À J ”ä .

1 {\Huge\bfseries
2 \psline[linecolor=red](0,0)(4,0)% baseline
3 \psdot(0,0)\fbox{g}\psdot(0,0)%
4 \fbox{n}\fbox{u}\psdot(0,0)%
5 \pcarc{<-}(0,0)(1,.5)% pointing arrow
6 }
7 \uput[r](1,.5){ � ¬ � }
8 \uput[d](1,0){   t ¤ | x }

bg bn u b

� ¬ �

  t ¤ | x

2. “� ¬ � (current point)” @ ì ¤ ¸ ¤ l ½¸ � ø ¼D ø ¬ 0 � t  9 œ(phantom pen)X ] D “ ”
� t ä [2, p. 18].
3. pstricks T Ü � Ý • � ó Ð � , TEXt ä L � ¤ | � , X ” 0 � t � ” � , � (reference point)t �
¬ � t � ä . t � Ð � ” ¸ X | � t TEXX � , � ü � ¬ � D l Ä X À J à ¬ © \ ä . ø ì ˜ pspicture
X ½ HÐ � \moveto ñ X …9 < \ � ¬ � D t Ù Ü ¬ � ˆ ä” � Ð � TEXX � , � ü � ¬ � @ � \ ä x
í ` D � Ä ä .
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pspicture X ½

PSTricks T Ü � ø ¬ ” ø ˜ = � ´ ” • ¬| ( À X À J < À \ , ø ˜ = � ´ | M¤ ¸

@ ¹ Ð ÀÀ J Œ ø ¬ 0 � t � ” | � \ � í D U ô X ì ø ó Ð ø ˜ = � ´ � � X

X Ä ] ` D ” � ˆ ä . pspicture X ½@ � ¤ X l 0 | � X à ø l 0 Ì | X • ¬|

( À \ ä . t X ½ HÐ PSTricks T Ü | # < t , M¤ ¸ @ ¹ X À J ” ø ¼D ø ´ �

ˆ ä . pspicure X ½X l 8 (syntax)@ ä L ü � ä .

\begin{pspicture}[<options>](xMin,yMin)(xMax,yMax)
<pstricks codes>

\end{pspicture}

pspicture X ½@ | ½ D ˜ X Œ\ (xMin,yMin) ü $ x ½ �X Œ\ (xMax,yMax)

| …Ü X ì � ¤ X l 0 | � \ ä . | ½ D ˜ X Œ\ (xMin,yMin) @ � ¬ � Ð ü ´ À

” Œ\ t ä . | ½ D ˜ X Œ\ � Ý µ � t 0 ø � x (0; 0)D | ½ D ˜ X Œ\ \ � ü \

ä . TEX@ pspicture � � X ” l 0 X � ¤ | � ¬ � Ð 0 ô \ ä . ‰ TEXX …¥ Ð �

pspicture X ½@ � \ (xMax� xMin), 8 \ (yMax� yMin) X l 0 | � Ä � ¤ Ð ˆ ü

X ä .

ø ¼ 1Ð ” , � ¬ � D õ  X ” \psdot , \psbezier , ø ¬ à \pswedge� ø $ 8 ˆ

< p , t ø ˜ = � ´ ä @ 0-( Ð < \ � ¬ � D À T Ü ¤ À J ”ä . � \ t ø ˜ = �

´ ä ü � ¬ � D õ  X ” pspicture X ½ � ¤ � ø $ 8 ˆ ä . t � ¤ ” | ½ D ˜

X Œ\ (1,1)ü $ x ½ �X Œ\ (4,3)Ð X t � 1 � ” ¬ � � Ì | X • ¬| ( À \

ä . pspicture � ¤ | Ü � � < \ \ � X 0 � t � ¤ X l 0 @ | X X ” © • (grid) |

\psgrid \ ø 8 ä . pspicture � ¤ � ø $ À t � ¬ � t t Ù \ ä . ø ¼ 1Ð � ” � ¤

� ø $ Ä t Ä X � ¬ � t � < \ \ Ü � ´ ˆ ä .

� ¬ �
b

1 2 3 4
1

2

3

b

pspicture � ¤ 0 ô

Á Ä X � ¬ �

  t ¤ | x

1 \psdot(0,0)% current point
2 \psbezier[linecolor=red]{->}(0,0)(1,3)(2,-1)(4,2)
3 \pswedge[linecolor=blue]{2}{10}{50}
4 \begin{pspicture}(1,1)(4,3)
5 \psgrid
6 \end{pspicture}
7 \psdot(0,0)% dot after pspicture box

ø ¼ 1. pspicture X ½ü � ¬ �
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l 0 � p ø ˜ = � ´ ” pspicture � ¤ X � í � < \ ˜ � � \ Ü  � ˆ ä .

pspicture X ½t ( À X ” � í � X ø ¼D ˜ | ´ $ t * „ � x pspicture* X ½D

¬ © \ ä . 103 ½X ø ¼ 16Ð pspicture* X ½t ¬ © � à ˆ ä .

\psgrid ä l \

ø ¼ 1Ð � ¬ © � \psgrid ä l \ Ð � t ´ ´ ô 0 \ X • .4 \psgrid X l 8 @ ä L ü

� ä .

\psgrid[<options>](x0,y0)(xMin,yMin)(xMax,yMax)

© •X l 0 ” Œ\ (xMin,yMin) ü (xMax,yMax)Ð X t ° � � p (x0,y0) Ð � ©

• | ¨ t P ( � ä . (x0,y0) t Ý µ � t (xMin,yMin) @ � @ ƒ < \ � ü � à X ä Ý

µ � t P Œ\ ¨ P 0 ø � x (0,0) < \ � ´ � ä . pspicture X ½ HÐ � \psgrid X

¨ à Œ\ � Ý µ � t pspicture X ½t À � X ” (xMin,yMin) ü (xMax,yMax)X � D

ø � \ t © \ ä . pspicture X ½ � Ð � ¨ à Œ\ � Ý µ � t (xMax,yMax)=(10,10)

t 0 ø � t ä .

\psgrid | 0 ½< \ \ Ü X t , ø ˜ = � ´ X � X | …%X p ˜ U x X ” p ¸ ¬

X ä . © • @ € (sub)© •X É t ˜ u 0 ñ @ 5 X < \ $ � D p� ` � ˆ ä . © •X

$ � @ \newpsstyle \ � X t P à �õ X ì ¬ © ` � Ä ˆ ä . t � Ð � ” , ¸ X Á , 0

½X © • | \ Ü X 0 � t \newpsstyle …9 < \ gridstyle D � ¬ p � (preamble)Ð

� ä L ü � t � X X ì P 0 \ \ ä .

1 \newpsstyle{gridstyle}{griddots=10,subgriddiv=0,%
2 gridcolor=lightgray,gridlabels=0pt}

È \ � X \ ¤ À |@ D ” \ ó Ð � \psgrid[style=gridstyle] ü � t ¬ © X t �

ä . t � X ø ¼ä Ð � \psgrid � ¬ © � � | } Œ > D ü � ˆ ä .

� � � ä l \ X � Ü

� Ð � Œ � \ \psgrid ä l \ X l 8 Ð � ü � ˆ ï t PSTricksX � � � x ä l \ ”

ä L ü � @ l p | � Ä ä .

\macro_command[<options>](<coordinates>){<stuff>}

– <options> : 5 X @, � | ä ´ , linewidth=1.5pt @ � t �̀ | ø 0 =� ' X � Ü |

� Ä ä . � | ø 0 X � D À � X t 0 ø � Ð °  X ì � © � ä . 8 à \ linewidth

X 0 ø � @ 0.8pt t ä .

4. \psgrid ä l \ Ð � \ • 8 \ $ …@ pstricks ä t ¼ [8, p. 17]D 8 p X | .
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– <coordinates> : p t t ¸ Á P Œ\ (Cartesian coordinate) (x; y) � ü \ ð x ä .

\SpecialCoor �  ¸ � ½° , (r; � ) � Ü X ù Œ\ ˜ ì ¤ ¸ ¤ l ½¸ T Ü \ \

� � ” ¹ � \ Œ\ (!postscript code) Ä ¬ © � ä .5 pstricks-add ( ¤ À ˜

pst-func ( ¤ À � \ Ü� ½° Ð ” \SpecialCoor  ¸ D Ý µ X ì Ä ¹ � \ Œ

\ | ø � ˆ ä .

– <stuff> : \rput � ” \uput ñ X ä l \ � 0 X X $ à X ” M¤ ¸ ñ X � Á D

Ð \ ä . \psline t ˜ \pscurve ñ <stuff> | � À J ” ä l \ Ä ˆ ä .

è | ä l \ Ð [<options>] \ 5 X D $ � X t $ � ´ © t ø ä l \ Ð Ì � ¥ D ø

\ ä . \psset ä l \ | t © X t ì ì ä l \ Ð � ¥ D ø X Ä ] 5 X D $ � ` � ˆ ä .

\psset ä l \

\psset ä l \\ 5 X D $ � X t \psset t ¬ © � t Ä X ¨ à …9 Ð  ¨ \ 5 X t

� ä . \psset D pspicture � Ð � ¬ © X t , È \ 5 X D À � X À J ” \ , 8 � �

� íÐ �  ¨ X à , pspicture X ½ ´ Ð � ð t X ½ HÐ � Ì  ¨ X ä . < ` , $ � �

5 X @ [<options>] � ” \psset D t © X ì $ � D ä Ü � À � ˆ ä .

PSTricks ( ¤ À � ¬ © X ” 0 ø � x 8 t è � ” 1cmt à � Ä è � ” Ä (degree)t

ä . \psset ä l \ | t © X ì 8 t è �x unit D ä t Œ $ � ` � ˆ ä . 8 t è � ”

� \ è � @ 8 \ è � | xunit ü yunit < \ 0 \ 0 \ $ � ` � ˆ ä . � \ 8 t è � |

� � � l 0 \ À � ` � Ä ˆ à Á � � x l 0 | p� ` � Ä ˆ ä .

– \psset{unit=10cm} @ � t � � � < \ $ � \ Ä \psset{unit=.5} \ • ŒÜ ¤

t � � è � | \psset{unit=5cm} \ $ � X ” ƒü � @ ¨ ü | � ”ä .

– \psset{xunit=.7,yunit=1.2cm} \ …%X t � ¬X � \ è � | 70%\ • ŒÜ

¤ à 8 \ è � | 1.2cm\ $ � \ ä .

3 h � � \ � X 0 ø 0 •

t � Ð � ” h � | � o X ” 0 ø 0 • D Œ� \ ä . ° ` € 0 Ð X t , | � � x � � �

\ 0 ) Ý < \ ¸ ¬ X Œ h � | � o X $ t pstricks-add ( ¤ À Ð � algebraic 5 X

ü h Ø \psplot ä l \ | ¬ © X ì � o \ ä .

3.1 pstricks ( ¤ À

\pscurve ä l \

pstricks ( ¤ À | \ Ü X à \pscurve …9 D ¬ © X t É t Á X � ä D ð ° X ì á

 D ø ´ � ˆ ä . � @ � � 
 (x; y) \ ˜ À ´ ” ƒ t ô µ t À Ì , \SpecialCoor …

9 D  ¸ \ Ä Ð ” (r ; � ) � Ý X ù Œ\ ˜ (!<postscript code>) � Ý X ¹ � Œ\ Ä

5. \SpecialCoor @ ¹ � Œ\ Ð � t � ” pstricks ( ¤ À ä t ¼ [8, pp. 71–73]D 8 p X | .
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h Ø ø � ˆ ä . è , pstricks-add ( ¤ À � \ Ü� Á Ü Ð � ” \SpecialCoor |  ¸

X À JD Ä ¹ � Œ\ | ø � ˆ ä” ƒ D 0 µ ` D ” � ˆ ä . pstricks ( ¤ À Ð �

\pscurve ä l \ | ¬ © X ” l 8 @ ä L ü � ä .

\pscurve[<options>](x0,y0)(x1,y1)...(xn,yn)

1 \usepackage{pstricks} % preamble
2 %%
3 \begin{pspicture}(-.5,-.5)(5,4)
4 \psgrid[style=gridstyle]
5 \pscurve[showpoints=true](0,0)(1,.4)(3,3)(4,2)
6 \psline{->}(-.5,0)(5,0) % x-axis
7 \psline{->}(0,-.5)(0,3.5) % y-axis
8 \end{pspicture}

b

b

b

b

ø ¼ 2. \pscurve \ ø ¬ 0

ø ¼ 2” \pscurve ä l \\ $ � D ð ° \ á  D ô ì ü à ˆ ä . $ � D Ü � �

< \ U x X 0 � X ì 5 X showpoints=true | $ � X � ä .

\dataplot ä l \

Œ\ | ð ° X ì á  D � \ � X ” ½° , Œ\ | x € X � | \ € 0 } ´ ä ì � � o

` � Ä ˆ ä . ø ¼ 3Ð � @ � t \readdata ä l \\ • Ì | } ´ ä t à \dataplot

ä l \\ Œ\ | ð ° X ”  D ø ¬ ” ƒ t \ � À )• t ä .6

1 \begin{pspicture}(-.5,-.5)(5,3)
2 \psgrid[style=gridstyle]
3 \psset{xunit=.5,yunit=8}
4 \psaxes[dx=2,Dx=2,dy=.1,Dy=.1]
5 {->}(0,0)(-1,-.05)(11,.35)
6 \readdata{\unemp}{unemppdf.dat}
7 \dataplot[linewidth=1.2pt]{\unemp}
8 \end{pspicture}

0:1

0:2

0:3

2 4 6 8 10

ø ¼ 3. \dataplot < \ ø ¬ 0

ø ¼ 3@ ä Å ` • Ì\ € 0 Mathematica | t © X ì ä Å ` X U ` � Ä h � | ” �

X à t ” � X \ € 0 Œ\ | ”œ X ì � | unemppdf.dat \ � ¥ X à t | \readdata

…9 < \ } ´ ä ì � � o \ ƒ t ä .7

6. \dataplot ä l \ t x Ð x € X • Ì | � o X ” )• < \ \fileplot ü \listplot t ˆ ä . t Ð
� t � ” pstricks ä t ¼ [8, p. 20]ü pstricks-add ä t ¼ [6] D 8 à X | .
7. @°� � p x 1 [1] 8 p .
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\ 1. RPN ) Ý ü � � � \ 0

RPN ) Ý � � � \ 0 X ø

1 2 div 1/2 1=2

x 1 add x+1 x + 1

1 2 div x 1 add mul (1/2)*(x+1) 1=2 � (x + 1)

x 1 sub x-1 x � 1

3.2 pst-plot ( ¤ À

pstricks ( ¤ À Ð � ø ˜ � Á X Œ\ | ||t … %X À J à h � | � Y � < \ � X

X ì � o ` � ˆ ä . t | � t � ” € � ( ¤ À pst-plot | \ Ü t | \ ä . pst-plot

( ¤ À ” pstricks ( ¤ À | • Ù € É X ì \ Ü t � ä .

\psplot ä l \

pst-plot ( ¤ À | \ Ü \ Á Ü Ð � \psplot …9 D t © X ì � X � h � X ø ˜ � |

� o X ” l 8 @ ä L ü � ä .

\psplot[<options>]{xStart}{xEnd}{<function>}

\psplot ä l \ ” <function> < \ � X � h � X ø ˜ � | xStart Ð � xEndL À

� o \ ä . PSTricksÐ � ” ì ¤ ¸ ¤ l ½¸ � h � | \ � X ” ) Ý , ‰ RPN ) Ý < \

h � | \ � \ ä . 0 | � h � X � X <function> @ ì ¤ ¸ ¤ l ½¸ ) Ý x RPN ) Ý

< \ …%t | \ ä . Ý (1)D � o X ” 8 � | � \ ä ´ $ …X 0 \ X • .

f (x) =
1
2

(x + 1)( x � 1)(x � 2) (1)

ì ¤ ¸ ¤ l ½¸ T Ü \ Ý (1)D \ � X t ä L ü � ä .

1 %%ì ¤ ¸ ¤ l ½¸ T Ü (RPN ) Ý )
2 1 2 div x 1 add mul x 1 sub mul x 2 sub mul

� ì ¤ ¸ ¤ l ½¸ T Ü | | � � < \ Î t ð ” ½… \ 0 � ” � � � \ 0 \ t � X t

\ 1ü � ä .8 ø ¼ 4” Ý (1)D � o \ ƒ t ä .

\psaxes ä l \

pst-plot ( ¤ À Ð � ” \psaxes ä l \ | ¬ © X ì ø ˜ � X • D ¸ ¬ X Œ ø ´ � ˆ

ä . pst-plot ( ¤ À X 0 ¥ @ pstricks-add ( ¤ À | µ t p í < \ �  � U ¥ � à

8. ì ¤ ¸ ¤ l ½¸ Ð � ¬ © X ” RPN ) Ý X ð ° • � X ø X ” � Ð � t � ” pstricks-add ä t ¼ [6]
X € ] � ” Casselman[3, 2005] 8 p .
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1 \usepackage{pst-plot} % preamble
2 \begin{pspicture}(-2,-1)(3,2)
3 \psgrid[style=gridstyle]
4 \psaxes[ticks=none]{->}(0,0)(-2,-1)(3,2)
5 \psplot{-1.25}{2.6}{%
6 1 2 div x 1 add mul x 1 sub mul x 2 sub mul}
7 \end{pspicture}

ø ¼ 4. \psplot < \ ø ¬ 0

ˆ ” p , \psaxes ä l \ X ½° Ð Ä  © \ 5 X t ” � � ” ñ ø 0 ¥ t ¥ Á � à ˆ

ä . 0 | � , \psaxes ä l \ | ¬ © ` L Ð ” pstricks-add ( ¤ À | \ Ü X ì �  �

0 ¥ D ¬ © X ” ƒ t ¨ ü � t ä . \psaxes X l 8 @ ä L ü � ä .

\psaxes[<options>]{<arrow>}(x0,y0)(xMin,yMin)(xMax, yMax)

\psaxes ä l \ ” 89 ½Ð � ´ ´ ø \psgrid @  ¬ X Œ Ù ‘ \ ä . ‰ \psaxes ä l

\ ” (xMin,yMin) ü (xMax,yMax)Ð X t t è ´ À ” ¬ � � X � í ´ Ð � (x0,y0) Ð

� P ( X ” Œ\ • D ø $ � ä . t | t © X t , ø ¼ 5Ð � @ � t P X ½� (exchange

economy)X Edgeworth Box | � è X Œ ø ´ � ˆ ä .

1 \begin{pspicture}(-2,-1)(6,3)
2 \psgrid[style=gridstyle,gridlabels=5pt]
3 \psaxes[ticks=none]{->}(0,0)(0,0)(5,2.5)
4 \psaxes[ticks=none]{<-}(4,2)(-1,-.5)(4,2)
5 \uput{3pt}[dl](0,0){$O^A$}
6 \uput{3pt}[ur](4,2){$O^B$}
7 \uput[r](5,0){$x^A$}
8 \uput[u](0,2.5){$y^A$}
9 \uput[l](-1,2){$x^B$}

10 \uput[d](4,-.5){$y^B$}
11 \end{pspicture}

-2 -1 0 1 2 3 4 5 6
-1

0

1

2

3

OA

OB

xA

yA

xB

yB

ø ¼ 5. Edgeworth Box: \psaxes

ø ¼ 5| � o ` L ¬ © � ä l \ \uput @ Œ\ X | ¨ D � ¸ X Œ \ Ü X ” p ä °

 © X ä . \uput X l 8 @ ä L ü � ä .

\uput{<labelsep>}[<direction>]{<rotation>}(x,y){<st uff>}

<labelsep> X 0 ø � @ 5pt \ � t 8 ˆ ä . <direction> @ Ä (degree) è � \ \ Ü X

p , r(ight) , l(eft) , u(p) , d(own) ñ ø ¬ � X � � < \ � ¸ X Œ À � ` � Ä ˆ ä .

<labelsep> ü <rotation> @ Ý µ  � ˆ ä .9

9. \uput ä l \ Ð � \ • 8 \ $ …@ pstricks ä t ¼ [8, p. 44]D 8 p X | .
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\ 2. h � � X X 0

h � RPN � X � � � � X
p

x x sqrt sqrt(x)

�x 2 Pi x dup mul mul Pi*x^2

ln x x ln ln(x)

logx x log log(x)

ex Euler x exp Euler^x

sinx x sin (degrees) sin(x) (radians)

cosx x cos (degrees) cos(x) (radians)

3.3 pstricks-add ( ¤ À

h � | � o X 0 � t ¬ © X ” RPN ) Ý X ì ¤ ¸ ¤ l ½¸ ¸´ � � %\ Ä l t À Ì ,

RPN ) Ý t u � X À JD ˆ ¸ X ä” è � t ˆ ä . � t , h � X ø ˜ � | � o X ” p

ˆ ´ � | � � < \ u � \ � � � \ 0 \ h � | � X ` � ˆ< t ä ° ¸ ¬ ` ƒ t ä .

pstricks-add ( ¤ À Ð � , algebraic 5 X ü h Ø \psplot ä l \ | ð t , ì ¤ ¸ ¤ l

½¸ ) Ý t D È | � � � \ 0 \ h � | � X ` � ˆ ä . l 8 @ ä L ü � ä .

\psplot[algebraic]{xStart}{xEnd}{<algebraic notation >}

algebraic 5 X @ algebraic=true @ � t h Ä � ä . algebraic 5 X D D $ t

algebraic=false \ ð t � ä . Ý (1)D ì ¤ ¸ ¤ l ½¸ T Ü @ � � � \ 0 \ \ � X

t ä L ü � ä .

1 1 2 div x 1 add mul x 1 sub mul x 2 sub mul %ì ¤ ¸ ¤ l ½¸ T Ü (RPN)
2 1/2*(x+1)*(x-1)*(x-2) % � � � \ 0

ø ¼ 4Ð � @ � t Ý (1)X ø ˜ � | ø ¬ 0 � t � ” ä L P � À � ´ • ) Ý D ¬

© t Ä � ä .

1 \psplot{-1.1}{2.5}{1 2 div x 1 add mul x 1 sub mul x 2 sub mul} % R PN
2 \psplot[algebraic]{-1.1}{2.5}{1/2*(x+1)*(x-1)*(x-2) } % � � � \ 0

\ 2” Tˆ � ` � ˆ ” h � | RPN< \ � X X ” ) Ý ü � � � \ 0 \ � X X ”

) Ý D � D Ü ¨ ƒ t ä .10 ø ¼ 6@ ‡ � À h � | � o X ” � | ô ì ü à ˆ ä .

ì ¤ ¸ ¤ l ½¸ ä T � |x pstricks.pro Ð ì ¤ ¸ ¤ l ½¸ ) Ý < \ ¬ © ` � ˆ

” Á � Euler @ Pi � �� e = 2 :71828182846ü � = 3 :14159265359X � D � À Ä ]

� X � ´ ˆ< p , pstricks-add.tex Ð ” \def\psPi{3.14159265} \ � X � ´ ˆ ä .

10. tan x ” sin x= cosx \ loga x ” ln x= ln a@ � t Q © X ì \ � ` � ˆ ä .
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1 \begin{pspicture}(-3,-1)(5,3)
2 \psset{algebraic}
3 \psaxes[Dx=\psPi]{->}(0,0)(-3,-1)(5,3.2)
4 \psset{plotstyle=curve,linewidth=1.5pt}
5 \psplot[linecolor=red]{-3}{4}{sin(2*x)}
6 \psplot[linecolor=blue]{-3}{1}{Euler^x}
7 \psplot[linestyle=dashed]{.35}{4}{ln(x)}
8 \uput[r](1,2.7){$e^x$}
9 \uput[r](4,1.5){$\ln x$}

10 \uput[r](4,1){$\sin 2x$}
11 \end{pspicture}

1

2

� 1
3:14159265

ex

ln x
sin 2x

ø ¼ 6. ‡ � À h �

4 ¸ ¬ \ ä l \ t © X 0

õ ¡ \ h � X ½° ^ � Ð � | X \ � \ � X 0 ø 0 • D �õ X ì � © X ” ƒ t ä

° ˆ p \ ¸ � ˆ ä . t � Ð � ” • ü ð ” õ ¡ \ h � | � ¸ X Œ � \ � ` � ˆ Ä ]

� õ � ” ‡ � À | ä l \ | ä è à • \ ä . ` t Œ Å p t ¸ � à ˆ ” pstricks-add

( ¤ À ” \pst-plot X 0 ¥ D ô D X à � T X ” ä l \ | ì hX ì ì ì � À � ¸ \

ä l \ | ” � X à ˆ ä . pst-func ( ¤ À @ pst-math ( ¤ À ” ¹ � \ h � | � o X

0 � \ � ¸ \ ä l \ | � õ \ ä . t ä ( ¤ À Ð � � õ X ” � ¸ \ ä l \ � Î t

Q©  � ˆ ” ä l \ ‡ � À | Œ� X 0 \ \ ä .

4.1 pstricks-add ( ¤ À

\psplotTangent ä l \

\psplotTangent ä l \ ” RPN � ” � � � \ 0 \ � X � h � f (x) X �  D � ¸ X

Œ ø $ � ä . l 8 @ ä L ü � ä .

\psplotTangent{<a>}{<dx>}{<f(x)>}

\psplotTangent ” ø ˜ � Á X � (a; f (a)) | � ì < \ ‘ ½ ) ¥ < \ �� dxX 8

t Ì | �  (tangent line)D ø $ � ä . ‰ dx” �  X 8 tX � � D ˜ À ¸ ä . ø ¼ 7

@ \psplotTangent ä l \ @ \multido ä l \ | t © X ì 4 ( Ä á  X 0 ¸ 0 X À

T | ˜ À ¸ ƒ t ä .11

\psplotTangent ä l \ Ð Derive 5 X D ð t , � (a; f (a)) Ð � „XX 0 ¸ 0 |

� À ”  D ø ´ � ˆ ä . �  Ð � Á x  D ø ¬ $ t Derive X � D � 1=f 0(x) \ P

t � ä . ø ¼ 8Ð ” x = aÐ � X �  ü �  Ð � Á X ”  , ø ¬ à � @ � Ð � 0 ¸ 0

� 1x Á  t ø $ 8 ˆ ä .12

11. \multido ä l \ Ð � \ • 8 \ $ …@ multido ( ¤ À ä t ¼ [9] | 8 p X | .
12. \psplotTangent X 5 X Derive @ pstricks-add ( ¤ À Ð � � õ X ” h � Derive ” ä t ä . h �
Derive(n,f(x)) ” n-( Ä h � | ˜ À ´ p ä x h � @ È , � À \ \psplot < \ � o \ ä . pstricks-add
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1 \begin{pspicture}(0,0)(5,4)
2 \psaxes[ticks=none]{->}(0,0)(5,4)
3 \def\Fxi{2/x}
4 \psplot[algebraic,linewidth=1.5pt,%
5 linecolor=red]{.5}{5}{\Fxi}
6 \multido{\nx=1+1}{3}{%
7 \psplotTangent[algebraic,linecolor=blue]%
8 {\nx}{1.5}{\Fxi}}
9 \end{pspicture}

ø ¼ 7. 4 ( Ä á  ü 0 ¸ 0 : \psplotTangent

1 \begin{pspicture}(0,-.5)(5,3)
2 \psaxes[ticks=none]{->}(0,0)(5,3)
3 \def\Fxi{2/x}
4 \psplot[algebraic,linewidth=1.5pt,%
5 linecolor=red]{.67}{5}{\Fxi}
6 \psplotTangent[algebraic,%
7 linecolor=blue]{2}{1.5}{\Fxi}
8 \psplotTangent[algebraic,arrows=<-,%
9 Derive=x^2/2]{2}{1}{\Fxi}

10 \psplotTangent[algebraic,arrows=<->,%
11 Derive=-1]{2}{1}{\Fxi}
12 \psline[showpoints=true](2,0)(2,1)(0,1)
13 \uput[d](2,0){$a$}
14 \uput[l](0,1){$f(a)$}
15 \end{pspicture}

b

bb

a

f (a)

ø ¼ 8. Derive 5 X : \psplotTangent

IfTE h �

IfTE h � ” p t Ð 0 | h � | � o X 0 � t ¬ © � ä . IfTE h � X l 8 @ ä L ü

� ä .

IfTE(<If>,<True>,<Else>)

IfTE h � ” If Ð � � Ü � p t t Ì q � t True €„ ü � @ � D �à , ø � À J

< t Else €„ ü � @ � D � À ” h � t ä . � | ä ´ , x > 0t t f (x) ø ¬ à ø � À

J < t g(x) @ � @ � D � À ” h � IfTE ” ä L ü � t � o \ ä .

1 \psplot{xStart}{xEnd}{IfTE(x>0,f(x),g(x))}

ø ¼ 9” IfTE h � | t © X ì � o X ” � | ô ì ü à ˆ ä .

IfTE h � ” � © t � ¬ © ` � ˆ ä . � | ä ´ , h(x) < f (x) t t h(x) | è X à ,

ø � À J < t ä Ü f (x) @ g(x) | D P X ì p t Ð 0 | f (x) @ g(x) | ( @\ è X ”

h � IfTE ” ä L ü � @ )• < \ …%\ ä .

ä t ¼ [6] 8 p .
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1 \begin{pspicture}[showgrid=false](-.5,-.5)(5,3.5)
2 \psaxes{->}(0,0)(-.5,-.5)(5,3.5)
3 \def\Fai{-x+3} \uput[45](1,2){Fa}
4 \def\Fbi{-1/2*x+2} \uput[45](3,.5){Fb}
5 \psplot[algebraic,linestyle=dotted,dotsep=1pt]
6 {0}{3}{\Fai}
7 \psplot[algebraic,linestyle=dotted,dotsep=1pt]
8 {0}{4}{\Fbi}
9 \psset{plotpoints=121,linecolor=blue,%

10 linewidth=1.5pt}
11 \psplot[algebraic]{0}{4}%
12 {IfTE(\Fai>\Fbi,\Fai,\Fbi)}
13 \end{pspicture}

1

2

3

1 2 3 4

Fa

Fb

ø ¼ 9. IfTE h � \ ø ¬ 0

1 IfTE(h(x)<f(x),h(x),IfTE(f(x)<g(x),f(x),g(x)))

½� Y 8 � | ‘ 1 ` L IfTE h � | Q© ` � ˆ ” � ” Î t ˆ ä . ì }  (enve-

lope curve)t ø ì \ � � X X ˜ t ä . ø ¼ 10@ è 0 D © h � X ì }  x ¥ 0 D ©

h � (long-run cost curve) | � o X ” � t ä .

1 \begin{pspicture}(-.5,-.5)(9,6)
2 \psaxes[ticks=none]{->}(0,0)(-.5,-.5)(9,6)
3 \psset{xunit=3,plotpoints=1000,algebraic}
4 \def\Fai{2*x^3+.3} \uput[u](1.3,5){$SC_1$}
5 \def\Fbi{.4*x^3+1} \uput[u](2,5){$SC_2$}
6 \def\Fci{.2*x^3+2} \uput[u](2.7,5){$SC_3$}
7 \psclip{\psframe[linestyle=none](0,0)(8,5)}
8 \psplot[linewidth=.4pt]{0}{2}{\Fai}
9 \psplot[linewidth=.4pt]{0}{4}{\Fbi}

10 \psplot[linewidth=.4pt]{0}{4}{\Fci}
11 \psset{linecolor=blue,linewidth=1.5pt}
12 \psplot{0}{3}{IfTE(\Fai<\Fbi,\Fai,%
13 IfTE(\Fbi<\Fci,\Fbi,\Fci))}
14 \rput(2,1){ ¥ 0 D © h � ($LC$)}
15 \endpsclip
16 \end{pspicture}

SC1 SC2 SC3

¥ 0 D © h � (LC )

ø ¼ 10. Envelope Curve: IfTE h �

4.2 pst-func ( ¤ À

\psPolynomial ä l \

\psPolynomial ä l \ | t © X t , ¼( � < \ � ¬ � ä mh �

f (x) = a0 + a1x + a2x2 + � � � + an xn
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X ø ˜ � | ¸ ¬ X Œ � o ` � ˆ ä . \psPolynomial ä l \ | t © X ì � ä mh � |

� o X $ t ä L ü � t ä mh � X Ä � | 5 X coeff X � < \ $ � X t � ä .

\psPolynomial[coeff=<a0 a1 ... an>]{xStart}{xEnd}

\psPolynomial ä l \ Ð � 5 X coeff @ h Ø 5 X Derivaion=<n> D ð t , n-( Ä

h � | � o ` � ˆ ä .

� | ä ´ ô • . Ý (1)D � � X ì � ¬ X t Ý (2)| » ”ä .

f (x) = 1 �
1
2

x � x2 +
1
2

x3 (2)

ø ¼ 11Ð ” Ý (2) � ä  < \ , ø Ä h � f 0(x) = �
1
2

� 2x +
3
2

x2 ” �  < \ ø $ 8

ˆ ä .

1 \usepackage{pst-func} % preamble
2 \begin{pspicture}(-2,-1)(3,2)
3 \psgrid[style=gridstyle]
4 \psaxes[ticks=none]{->}(0,0)(-2,-1)(3,2)
5 \psPolynomial[coeff=1 -0.5 -1 0.5]{-1.25}{2.6}
6 \psPolynomial[coeff=1 -0.5 -1 0.5,Derivation=1,
7 linestyle=dashed]{-0.67}{2}
8 \end{pspicture}

ø ¼ 11. \psPolynomial ä l \ @ Derivation 5 X

ø ¼ 12” \psPolynomial ä l \ @ ø 5 X ä D � À à ä mh � X ù � � ü ù Œ

� D \ � X ” � | ô t à ˆ ä . \psPolynomial ä l \ X ä ‘ \ 5 X ä Ð � t � ”

pst-func ä t ¼ [7, p. 3]D 8 à ` � ˆ ä .

1 \begin{pspicture}(-2,-1)(3,2)
2 \psaxes[Dy=2,labelFontSize=\tiny](0,0)(-2,-1)(3,2)
3 \psset{plotpoints=1000,linewidth=1.2pt}
4 \psPolynomial[coeff=1 -0.5 -1 0.5,linecolor=blue]
5 {-1.25}{2.6}
6 \psset{zeroLineStyle=dotted,dotsep=1pt,zeroLineTo=0 }
7 \psset{coeff=1 -0.5 -1 0.5,markZeros}
8 \psPolynomial[Derivation=1,linestyle=none]{-0.67}{2 }
9 \end{pspicture}

2

1 2 3� 1� 2

bb

ø ¼ 12. ù � � ü ù Œ� : \psPolynomial

� Ü „ ì h �

É à t � t à \ � ¸ ( � � x � Ü „ ì h � (normal distribution function)

f (x) =
1

p
2�� 2

exp
�
� (x � � )2

2� 2

�
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| � ¸ X Œ � o ` � ˆ ” ä l \\ pst-func ( ¤ À Ð � � õ X ” \psGauss� ˆ ä .

\psGauss ä l \ ” É à (mue)ü \ � ¸ ( (sigma)X � D 5 X Ð � $ � X ì � o \ ä .

\psGauss[mue=<mean>,sigma=<std>]{xStart}{xEnd}

0 ø � @ mue=0t à sigma=0.5 t ä .

� Ü „ ì h � | � ¸ X Œ � o ` � ˆ Œ X ” � X ˜ ” pst-math ( ¤ À Ð � � õ

X ” È \ ´ ì ¤ ¸ ¤ l ½¸ h � GAUSSt ä . GAUSSh � ” À � x, ø ¬ à É à ü \

� ¸ ( —t � Œ 8 � X x• | ( @\ RPN ) Ý < \ è \ ä . GAUSSh � | t © X ì

� Ü „ ì h � | � o X ” l 8 @ ä L ü � ä .

\psplot{xStart}{xEnd}{x <mue> <sigma> GAUSS}

ø ¼ 13@ GAUSSh � @ \psGauss …9 < \ � Ü „ ì h � | � o X ” � | ô ì ü

à ˆ ä . ø ¼ 13Ð � ¬ © � \pscustom ä l \ ” P h � X ø ˜ � � X ì ø à ˆ ”

� í D É ` X p ˜ X ” ñ Ð Q©  � ˆ ”  © \ ä l \ t ä .13

0:2

0:4

1 2 3 4� 1� 2� 3� 4

1 \begin{pspicture}(-4,-.1)(5,.5)
2 \psaxes[Dy=0.2]{->}(0,0)(-4,-.1)(5,.5)
3 \psset{plotpoints=1000,linewidth=1.5pt}
4 \psplot[linecolor=red]{-3.2}{3.2}{x 0 1 GAUSS} % pst-mat h
5 \pscustom[fillstyle=solid,fillcolor=cyan,linestyle= none]{%
6 \psGauss[mue=1,sigma=1.5,linecolor=green]{.3}{.8} % p st-func
7 \psline[liftpen=1](.8,0)(.3,0)}
8 \psGauss[mue=1,sigma=1.5,linecolor=blue]{-2.7}{4.7} % pst-func
9 \end{pspicture}

ø ¼ 13. � Ü „ ì

\psPrintValue ä l \

\psPrintValue ä l \ ” ì ¤ ¸ ¤ l ½¸ X ð ° °ü | + • \ \ � t � ä . l 8 @ ä L

ü � ä .

\psPrintValue[<options>]{postscript code}

13. \pscustom ü 5 X liftpen Ð � \ • 8 \ $ …@ pstricks ä t ¼ [8, pp. 32–36]D 8 à X | .
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� \ , ä LX Ä ° D à $ X • .

p
2 + ln 3 = 1.41421+ 1.09861= 2.51283 (3)

Ý (3)X + • ” ä L ü � t T ) X ì » @ ƒ t ä . \psPrintValue ” ì ¤ ¸ ¤ l ½¸

Ð Œ Ä ° X Ä ] X ì ø °ü | � 8 $ À \ , TEXX …¥ Ð � ” 0-( Ð � ¤ Ð À ˜ À

J ”ä . 0 | � , Ä ° °ü | \ Ü t ü 0 � t � ” \makebox …9 ñ D t © X ì + • �

ä ´ � • ¬| U ô t ü ´| ` D ” � ˆ ä .

1 \sqrt{2}+\ln 3 = \makebox[3.4em][l]{\psPrintValue{2 sqr t}}
2 + \makebox[3.4em][l]{\psPrintValue{3 ln}}
3 = \makebox[3.4em][l]{\psPrintValue{2 sqrt 3 ln add}}

\psPrintValue ” ì ¤ ¸ ¤ l ½¸ ) Ý < \ � X � h � f X h � � f (x) | \ Ü X ”

p Q©  � ˆ ä” � Ð � h � X � \ � Ð ˆ ´ � 4 ” \ ä l \ t ä . 108 ½X ø

¼ 20Ð � \psPrintValue ä l \ � ¬ © � � | ü � ˆ ä .

5 ¨ © ù � T ¨ �

5.1 Cobb-Douglas ¨ © h � @ ¨ © ù �

P ¬ T x1, x2 | ŒD X ” ´ ¤ ŒD •X  8 � Ä | ä LX e T � ì ¤ (Cobb-Douglas)

¨ © h � \ ˜ À ¼ � ˆ ä à X • .

u(x1; x2) = xa
1 x1� a

2 (0 < a < 1)

P ¬ T X �© t �� p1 ü p2 t à t ŒD •X ŒÝ t m | L t ŒD •X � ° � } @

� °  < \ Ü � � ä . � °  @ Ý (4)\ \ � � ä .

p1x1 + p2x2 = m (4)

ü ´ Ä �©ü ŒÝ (p2; p2; m) X Ð � ¨ © D ù � T X ” ŒD � (x1; x2) D  Ý X ” 8

� , ‰ ¨ © ù � T ¨ � D ð t ä LX Ý (5)@ � ä .

max
x 1 ;x 2

u(x1; x2) = xa
1 x1� a

2 (5)

s. t. p1x1 + p2x2 = m

t 8 � X t x � = ( x �
1; x �

2) ” , ¨ © h � X � | ø 0 a� ü ´ L D L , � ° � } X

� | ø 0 (p1; p2; m) Ð X t X ” h � \ \ � � ä . ä � \ t | l X t Ý (6)ü � ä .

x �
1 = x1(p1; p2; m) = a

m
p1

; x �
2 = (1 � a)

m
p2

(6)

x �
i = x i (p1; p2; m) | t ŒD •X i ¬ Ð � \ � ” h � | \ ä .
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ù � T � ¨ © � � @ Ý (7)ü � t ø � ˆ ä .

v(p1; p2; m) � u(x �
1; x �

2) =
�

am
p1

� a �
(1 � a)m

p2

� 1� a

(7)

ù � T � ¨ © � � D ˜ À ´ ” h � v | � � ¨ © h � (indirect utility function) | \ ä .

t � , ¨ © ù � T ¨ � D ø ¼< \ \ � X à • \ ä . < � , 4 ( Ä á  (indifference

curve) ‰ ¨ © h � X ñ à  (level curve)D � o ` � ˆ< t , ½� Y Ð u � \ ¬ Œä

Ð Œ” Á � � < \ t tX 0 } ä” t � t ˆ ä . h � � k | ˜ À ´ ” ¨ © h � X ñ à

 @

u(x1; x2) = xa
1 x1� a

2 = k (8)

t p , h � � k | ˜ À ´ ” � } h � gX ñ à  @ ä L ü � ä .

g(x1; x2) � p1x1 + p2x2 = k (9)

pst-func ( ¤ À � � õ X ” \psplotImp ä l \ ” zero-levelD ˜ À ´ ” ñ à  D

ø $ � ä .14 ø ¼ 14” a = :5t à (p1; p2; m) = (3 ; 4; 12)| L P ñ à  (8)ü (9) |

\psplotImp ä l \ | t © X ì � o \ ƒ t ä .

1 \begin{pspicture}(5,4)
2 \psgrid[style=gridstyle]
3 \psset{algebraic=true}
4 \multido{\Iu=1+1}{4}{%
5 \psplotImp(0,0)(5,4){sqrt(x*y)-sqrt(\Iu)}}
6 \psplotImp(0,0)(5,4){3*x+4*y-12}
7 \psdots(2,1.5)
8 \psaxes[ticks=none]{->}(5,4)
9 \end{pspicture}

b

ø ¼ 14. ¨ © ù � T : \psplotImp

ø ì ˜ , � ¬ L À ” , \psplotImp ä l \\ ø ° ø ¼Ð � Ì q ` Ì \ t Á Ä | 0 �

X 0 ” ´ 5 ä .

t � \psplot ä l \ Ð � ì ¤ ¸ ¤ l ½¸ T Ü \ h � | � X X ì � o X ” )• D

´ ´ ô 0 \ X • . í Ü a = :5t à (p1; p2; m) = (3 ; 4; 12)| X • .

< � , Ý (4)X � °  D ä L ü � t ä Ü ø � ˆ ä .

x2 = �
p1

p2
x1 +

m
p2

= �
3
4

x1 +
12
4

(10)

a = :5| L ¨ © � � u = 1 D ˜ À ´ ” ñ à  X Ý D x1 Ð X t X ” h � \ � ¸ ´

ð t ä L ü � ä .

x2 =
�
1=xa � 1

1� a (11)

a = :5t à �©ü ŒÝ t (p1; p2; m) | L , Ý (10)X � °  ü Ý (11)X 4 ( Ä á  D

ä L ü � t T ) ` � ˆ ä .

14. pst-func ( ¤ À ä t ¼ [7, p. 27] 8 p .
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1 \psplot{0}{4}{3 4 div x mul neg 12 4 div add} % budget line
2 \psplot{.1}{5}{1 x .5 exp div 1 1 .5 sub div exp} % indifferenc e curve(IC)

t T Ü | � � X ì ø ¼ 14@ � @ ´ © X ø ¼D � o X t ø ¼ 15@ � ä . ø ˜

� X t Á Ä ” plotpoints 5 X X $ � D p� X t � ä . plotpoints 5 X X 0 ø � @

50t ä .

1 \begin{pspicture*}(5,4)
2 \psgrid[style=gridstyle]
3 \psset{plotpoints=2000}
4 \multido{\Iu=1+1}{4}{%
5 \psplot{.1}{5}{\Iu\space
6 sqrt x .5 exp div 1 1 .5 sub div exp}}
7 \psplot{0}{4}{3 4 div x mul neg 12 4 div add }
8 \psdots(2,1.5)
9 \psaxes[ticks=none]{->}(5,4)

10 \end{pspicture*}

b

ø ¼ 15. ¨ © ù � T : \psplot

5.2 È \ ´ ä l \ \uMaxCD

a� ü ´ L D L , ¨ © ù � � x � ” � | ø 0 (p1; p2; m) Ð X t \ ä . 0 | � �©ü ŒÝ

Ð 0 | � ¨ © ù � Á i D ø ¼< \ ˜ À ¼ � ˆ ä t ¸ ¬ ` ƒ t ä . t | � t ä L ü

� @ ä Ø� x ä l \ \uMaxCD| È mŒ � Ü X à • \ ä .

È \ ´ ä l \ \uMaxCDX � X Ð � ” (!ps) � Ü X ¹ � Œ\ � ¬ © � à ˆ< À \ ,

t | ä ‰X 0 � t � ” pstricks ( ¤ À | \ Ü X à \SpecialCoor |  ¸ X t � ä .

X À Ì , \psPrintValue ñ ä x � o 0 ¥ ü h Ø ¬ © X 0 � t � pst-func ( ¤ À |

\ Ü X ” ƒ t Œ¥ � ä . pst-func ( ¤ À | \ Ü X ” ½° Ð ” \SpecialCoor  ¸ D

Ý µ t Ä � ä .

1 %%È \ ´ ä l \ \uMaxCD� X
2 \newcommand\uMaxCD[4]{%
3 % � | ø 0
4 \def\px{#1 } % x ¬ �©
5 \def\py{#2 } % y ¬ �©
6 \def\mm{#3 } % ŒÝ (m)
7 \def\aa{#4 } % Cobb-Douglas h � X À �
8 % � ” (demands)
9 \def\solx{\aa \mm \px div mul } % x ¬X � ” É

10 \def\soly{1 \aa sub \mm \py div mul } % y ¬X � ” É
11 % h � X � X (RPN)
12 \def\Bgt{/x exch def \px \py div x mul neg \mm \py div add } % � °  
13 \def\uVal{\solx \aa exp \soly 1 \aa sub exp mul } % � � ¨ © � �
14 \def\Util{/x exch def \uVal x \aa exp div 1 1 \aa sub div exp } % 4 ( Ä á  
15 % h � X � \ �
16 \psplot[plotpoints=2000]{.1}{100}{x \Util} % 4 ( Ä á  
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17 \psplot{0}{100}{x \Bgt} % � °  
18 % ü ” Œ\ � ¥ X 0
19 \pnode(!\solx \soly){EQM}
20 \pnode(EQM|O){xSTAR}
21 \pnode(O|EQM){ySTAR}
22 \pnode(!\mm \px div 0){xALL}
23 \pnode(!0 \mm \py div){yALL}
24 % à � � ü �  X \ Ü
25 \psdots(EQM)
26 \psline[linestyle=dotted,dotsep=1.5pt](EQM|O)(EQM)( O|EQM)
27 }

È \ ´ ä l \ \uMaxCD| ¬ © X ” l 8 @ ä L ü � ä .

\uMaxCD{p_1}{p_2}{m}{a}

\uMaxCDä l \ � � À ” $ � X x• � ˜ L 8 x• ” � | ø 0 (p1; p2; m) X � t

à È À É x• ” aX � t ä . ø ¼ 16@ È \ ´ …9 \uMaxCD| t © X ì ¨ © ù � T

¨ � D � ¸ X Œ � o X ” � t ä . pspicture � ¤ X l 0 ” Ü ‰) $ | p Ð �� ˆ p

� X t � ä . pspicture � ¤ X l 0 | p� X ” 8 � Ð � t � ” D ˜ Ð � ä Ü | X  

ƒ t ä . ø ¼ 16Ð � ” pspicture � ¤ � X ø ¼D ˜ | ´ 0 � t * „ � D ¬ © X � ä .

0 | � Œ\ • D \ Ü X 0 � t � ” \psaxes ä l \ | pspicture X ½ � Ð ð ” ƒ t

‹ ä . ¨ © ù � � ü t | ð ° \ �  D \ Ü X À J < $ t \uMaxCD| � X X ” T Ü X

È À É P � D ü � ˜ ¬ X t � ä .

1 \begin{pspicture*}(4,3)
2 \uMaxCD{4}{6}{12}{.3}
3 \end{pspicture*}%
4 \psaxes[origin={-4,0},ticks=none]{->}(4,3)

b

ø ¼ 16. ¨ © ù � T : \uMaxCD@ pspicture* X ½

\uMaxCD| � X X ” T Ü Ð ”  © \ ‡ � À Œ\ | À � t P È ” p , \ 3Ð ˜ À œ

� @ � ä . \uMaxCD� ˜ ¬ � ” ü � Ð � t Œ\ � ä t 0 µ � ä . 0 | � \uMaxCD�

 ¸ � Á Ä Ð t Œ\ | t © X ì ø ˜ � Á Ð D ” \ � ô | \ Ü ` � ˆ ä . � | ä ´ ,

à � � X 45� ) ¥ < \ x � | labelX 0 � t � ” ä L ü � t … %\ ä .

1 \uMaxCD{4}{6}{12}{.3}
2 \uput[45](EQM){$x^*$}

ä x � | ø 0 � t � © � \uMaxCD� ˜ ¬ � t t Œ\ ä t 0 µ X ” � Ä ì | Ä ä”

� Ð  X ` D ” � ˆ ä .
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\ 3. \uMaxCDÐ � � X � Œ\

Œ\ Œ\ X ´ ©

(EQM) à � � X Œ\ (x �
1; x �

2)

(xSTAR) à � � X x-• Œ\ (x �
1; 0)

(ySTAR) à � � X y-• Œ\ (0; x �
2)

(xALL) � °  X x-� ¸ X Œ\ (m=p1; 0)

(yALL) � °  X y-� ¸ X Œ\ (0; m=p2)

pspicture* X ½< \ � ¤ � X ø ¼D ˜ | ´ ” ½° Ð ” • ü • Ð � \ � ô ñ D

\ Ü X ” p Ð ˆ ¸ \ � t ˆ ä . ø ¼ 16X T Ü Ð � @ � t pspicture* X ½D ¬ © X

” ½° Ð ” , � | ä ´ , � ¸ D ˜ À ´ 0 � \ T Ü | X ½´ Ð …%X t ˜ | 8 ø ¼Ð

˜ À ˜ À J ”ä . � t Ð \psclip ä l \ | t © X t ô ä ¸ ¬ X Œ • X � ô | \ � `

� ˆ ä .15 ø ¼ 17@ ø ¼ 16ü ø È � < \ � @ ø ¼D \psclip ä l \ | t © X ì ø

° ƒ t ä . ø ¼ 17X Œ¤ Ð ” � ¸ X � ô ñ D ˜ À ´ 0 � \ T Ü | pspicture X ½

´ Ð \ Ü X à ˆL Ð  X X • .

1 \begin{pspicture}(0,-.5)(4,3)
2 \psclip{\psframe[linestyle=none](0,0)(4,3)}
3 \uMaxCD{4}{6}{12}{.3}
4 \endpsclip
5 \uput[l](yALL){$m/p_2$}
6 \uput[45](EQM){$x^*$}
7 \uput[d](xSTAR){$x_1^*$}
8 \psaxes[ticks=none]{->}(4,3)
9 \end{pspicture}%

b

m=p2
x �

x �
1

ø ¼ 17. ¨ © ù � T : \uMaxCD& \psclip

D P � Ü „ �

\uMaxCDä l \ | t © X t D P � Ü „ � Ä � ¸ X Œ � o ` � ˆ ä . < � �© À T X

½° | ô • . ø ¼ 18@ 1¬X �© t ( @\ p1 = 9 , p0
1 = 6 , p00

1 = 4 \ À ` L X ŒD

� X À T | ˜ À ¸ ƒ t ä . è � ˆ « ˆ ø x• Ì � ¸ p \uMaxCDä l \ | �õ X ì

¬ © X t �© À T Ð X \ D P � Ü „ � °ü | � o ` � ˆ ä .

ä L< \ ŒÝ À T X ½° | ô • . �© À T X ½°@ È , � À \ , \uMaxCDä l \ |

�õ � < \ ¬ © h < \ h ŒÝ À T Ð 0 t ” D P � Ü „ � X °ü | � è X Œ � o ` �

ˆ ä . ø ¼ 19” ŒÝ � � t ( @\ m = 10, m0 = 12, m00 = 14 \ • � X ” ½° X

ŒD � D ˜ À ´ à ˆ ä .

15. \psclip ä l \ Ð � \ • 8 \ $ …@ pstricks ä t ¼ [8, pp. 54–55] 8 p .
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1 \begin{pspicture}(0,-.5)(4,3)
2 \psclip{\psframe[linestyle=none](0,0)(4,3)}
3 \uMaxCD{9}{6}{12}{.5}
4 \uMaxCD{6}{6}{12}{.5}
5 \uMaxCD{4}{6}{12}{.5}
6 \endpsclip
7 \psaxes[ticks=none]{->}(4,3)
8 \end{pspicture}%

b b b

ø ¼ 18. D P � Ü „ � : �© À T

1 \begin{pspicture}(0,-.5)(4,3)
2 \psclip{\psframe[linestyle=none](0,0)(4,3)}
3 \multido{\nm=10+2}{3}{%
4 \uMaxCD{4}{6}{\nm}{.6}}
5 \endpsclip
6 \psaxes[ticks=none]{->}(4,3)
7 \end{pspicture}%

b
b

b

ø ¼ 19. D P � Ü „ � : ŒÝ À T

5.3 \uMaxCDä l \ X Q ©

picture l 0 X p� D � \ \ � ¿

\uMaxCDä l \ ” © „ ˆ � @ ” � Ð � h � | � o X Ä ] � X � ´ ˆ< À \ , �� \

l 0 X � ¤ \ ˜ | ü ´| \ ä . � °  X � ¸ D à $ X t , • | � ¤ X l 0 ” � \ @

8 \ � �� m=p1 ü m=p2 ô ä ä | \ ä .

\psclip ä l \ | t © X ì \uMaxCD\ � o \ ø ¼D ¬ � � ¨ ‘ < \ ˜ | ´ ” �

è \ \ � ¿ @ ä L ü � ä . <� \ >” m=p1 ô ä l à <8 \ >” m=p2 ô ä l Ä ] $ �

t | \ ä .

1 %%\ � ¿ : \uMaxCD ø ¼ ¬ è X 0
2 \psclip{\psframe[linestyle=none](< � \ >,<8 \ >)}
3 \uMaxCD{p_1}{p_2}{m}{a}
4 \endpsclip

� @ � @ \psclip ä l \\ Ì ä ´ Ä � ¤ ” TEXX …¥ Ð � ” 0-( Ð � ¤ t À \

t | pspicture X ½ HÐ # ´| \ ä . ä L@ t | � \ \ � ¿ t ä . ˜ | Ä � ¤ �

pspicture � ¤ � e < \ ˜ � À JD| X À \ , xMax� � \ t à yMax� 8 \ t ´|

\ ä .

1 %%\ � ¿ : \uMaxCD ø ¼ ¬ è X ì pspicture � ¤ Ð # 0
2 \begin{pspicture}[showgrid=true](xMin,yMin)(xMax,yM ax)
3 \psclip{\psframe[linestyle=none](< � \ >,<8 \ >)}
4 \uMaxCD{p_1}{p_2}{m}{a}
5 \endpsclip
6 \end{pspicture}\psset{unit=1cm}
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ø ¼ 20@ t ì \ ¨ à D t � ´ � õ i � < \ l � � � t ä . ø ¼ 20X Œ¤ | \ �

¿ < \ t © X ” ½° , \xx , \yy , \Uscale X 8 � À ä l \ X � D p� X ì ð t � ä .

\xx @ \yy ” pspicture � ¤ X xMax@ yMax� D � ´ X ” � t ä . t � D \psclip

� ¤ X <� \ >@ <8 \ >X l 0 \ 0 � X � À Ì , ø ¼ 21X ½° ˜ ü ä � ¬ © Ð ˆ

´ � ” <� \ >@ <8 \ >X � D �� ˆ � ¸ ´ ø � ˆ ä . \Uscale @ � °  X � ¸

t � ¤ � e < \ ˜ � À J Œ X 0 � X ì ø ˜ = � ´ X l 0 | p� X 0 � \ ƒ < \ ,

pspicture X ½ ´ Ð � Ì  ¨ X ä . ù ð ˆ ø ¼ � ´ X l 0 | p� X 0 � t � ” X ½

� Ð � \psset ä l \\ 8 t è � | p� X t � ä . \ ¸ , ø ¼ 20Ð � ” \psPrintValue

ä l \ | t © X ì à � ŒD � X �ü ù � T � ¨ © � � X � D \ Ü X à ˆ ä .

$ | á  

\uMaxCDä l \ ” e T � ì ¤ ¨ © h � | 0 � < \ X à ˆ ä . ¨ © h � � e T � ì ¤

h � t t �© ŒD á  (price consumption curve) � ” $ | á  (offer curve) t � É  

t p ˜ � Á  t ä . � \ ŒÝ ŒD á  (income consumption curve) � ” ŒÝ U ¥ ½\

(income expansion path)” Ð � D À ˜ ” Á  t ä .

ø ü Ð Ä ˆ l X à , \uMaxCDä l \ | t © X ì | � � x � Ü X $ | á  t ˜ ŒÝ U

¥ ½\ | � o ` � ˆ ä . u ì D t � ´ ” a| p� X ” ƒ t ä . a| À T Ü ¤ à à � �

EQMD \pscurve \ ð ° X t „XX $ | á  D ø ´ � ˆ ä . ø ¼ 21Ð t D t � ´ �

l � � ´ ˆ ä .

6 ° `

PSTricks| t © X t ì ¤ ¸ ¤ l ½¸ ¸´ \ h � | � X X ì � U 1 t ô ô � h � |

� o ` � ˆ ä . ø ì ˜ ì ¤ ¸ ¤ l ½¸ Ð � ¬ © X ” RPN(Reverse Polish Notation)

) Ý t u � X À JD � ˆ ¸ \ � t ˆ ä . � t , | � � < \ Î t ¬ © X ” � � � \ 0

\ h � | � X X ì � o X t ä ° ¸ ¬ \ p , \ ü X PSTricks” t ì \ 0 ¥ D ì hX ”

( ¤ À | � õ X à ˆ ä . h � | | � � x � � � \ 0 ) Ý < \ • } Œ � o X ” � ¥

¨ ( � x )• @ pstricks-add ( ¤ À | \ Ü X ì algebraic 5 X ü h Ø \psplot ä

l \ | t © X ” ƒ t ä . pstricks-add ( ¤ À ” pst-plot ( ¤ À | € t à t ” ä Ü

pstricks ( ¤ À | € x ä .

pstricks-add ( ¤ À ” \psplot ä l \ t x Ð Ä h � X � \ � ü � ( \ ä ‘ \

0 ¥ D � õ X à ˆ ä . pst-func ( ¤ À Ä ¹ � \ h � | � ¸ X Œ � o X ” ä l \ |

� õ \ ä . pst-func D \ Ü X t pstricks-add | • Ù € É X ì \ Ü t ü À \ , � ¬ p

� (preamble)Ð � pst-func | \ Ü X ” ƒ < \ À �L À � � � p X ¨ à h � X � \

� 0 ¥ D l � ` � ˆ ä . ä Ì , GAUSSh � | ì hX ì í Ü õ ¡ \ h � | � ¸ X Œ

� o ` � ˆ ” 0 ¥ D � õ X ” pst-math ( ¤ À | ô D � < \ ¬ © X $ t t | 0 \

\ Ü X ì| \ ä . PSTricks � ( ( ¤ À | \ Ü h Ð ˆ ´ � pstricks-add ( ¤ À | è
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È À É Ð \ Ü X ì| X p , 0 | � pst-func D � à \ Ü ` L Ð Ä è È À É Ð \ Ü X

ì| \ ä .

\ ¸ , ì ¤ ¸ ¤ l ½¸ ¸´ | t © X t ä °  ð \ T ) D ` � ˆ ´ � ä ‘ \ Q

© D ` � ˆ ä . t � Ð � ” ¨ © ù � T ¨ � D Á � � < \ � ¸ X Œ � o ` � ˆ ”

È \ ´ ä l \ \uMaxCD� � Ü � ´ ˆ ä . t È \ ´ ä l \ ” e T � ì ¤ ¨ © h � | 0

� < \ � X � È À Ì | � � x ¨ © ù � ¨ � X °ü ä D � o X ” p Ð Ä • } Œ Q©  

� ˆ ä .

8 à 8 Ì

1. @°� � p x 1 , à © ô Ø ä Å 	 ì ¬ Å X �� À Ù ” ( Ð � \ ð l , � \ m½� ð l � 15Œ
(2005), 35–86.

2. Adobe Systems Inc., PostScript Language Tutorial and Cookbook, Addison-Wesley, 1985.

3. Bill Casselman, Mathematical Illustrations: A Manual of Geometry and PostScript, Cam-
bridge University Press, 2005.

4. Jean-Côme Charpentier and Chirstophe Jorssen,`in�x-RPN' — `pst-in�xplot' , ver. 0.11,
May 16, 2005. CTAN:graphics/pstricks/contrib/pst-infixplot/pst-in fixplot.pdf

5. Christophe Jorssen, `pst-math': A PSTricks package for enhancing mathematicaloperators in
PSTricks, ver. 0.2, July 14, 2004.
CTAN:graphics/pstricks/contrib/pst-math/pst-math.pd f

6. Dominique Rodriguez and Herbert Voß, pstricks-add: addtionals Macros for pstricks,
ver. 2.84, March 13, 2007.
CTAN:graphics/pstricks/contrib/pstricks-add/pstrick s-add-doc.pdf

7. Herbert Voß, pst-func: plotting special mathematical functions, ver. 0.46, September 16, 2006.
CTAN:graphics/pstricks/contrib/pst-func/pst-func-do c.pdf

8. Timothy Van Zandt, PSTricks: PostScript macros for Generic TeX. User's Guide, ver. 97,
July 25, 2003.CTAN:graphics/pstricks/base/doc/pstricks-doc.pdf

9. , Documentation for multido.tex: A loop macro for Generic TEX, May 18, 2004.
CTAN:macros/generic/multido/multido.pdf



108 THE A SIAN JOURNAL OF TEX

b

x
b
x �

x �
1= 3.0

x �
2= 2.0

u� = 2.449

x1

x2

1 %% determining the box size
2 \def\xx{7 } %% box width
3 \def\yy{5 } %% box height
4

5 \begin{pspicture}(0,0)(\xx,\yy)\psgrid[style=gridst yle]
6 \def\Uscale{1 }%% local scaling
7 \psclip{\psframe[linestyle=none](0,0)(\xx,\yy)}
8 \psset{unit=\Uscale}
9 \uMaxCD{4}{3}{12}{.5} %% utility maximization parameter s

10 \uput{3pt}[225](EQM){$x$}
11 \uMaxCD{2}{3}{12}{.5} %% utility maximization parameter s
12 \uput{3pt}[45](EQM){$x^*$}
13 %% printing values
14 \pnode(!.7 \xx mul \Uscale div .9 \yy mul \Uscale div){NUM}
15 \uput{0pt}[d](NUM){$x_1^*$=\,\psPrintValue{\solx}}
16 \uput{15pt}[d](NUM){$x_2^*$=\,\psPrintValue{\soly}}
17 \uput{30pt}[d](NUM){$u^*$=\,\psPrintValue{\uVal 1000 mul round 1000 div}}
18 \endpsclip
19 \psaxes[ticks=none]{->}(\xx,\yy)
20 \uput[d](\xx,0){$x_1$}
21 \uput[l](0,\yy){$x_2$}
22 \end{pspicture}%

ø ¼ 20. pspicture Á •X l 0 p�
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b
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x1

x2

1 %% determining the box size
2 \def\xx{5 } %% box width
3 \def\yy{4 } %% box height
4

5 \begin{pspicture}(0,0)(\xx,\yy)\psgrid[style=gridst yle]
6 \def\Uscale{1 }%% local scaling
7 \psclip{\psframe[linestyle=none](0,0)(\xx,3.3)}
8 \psset{unit=\Uscale}
9 \uMaxCD{7}{4}{12}{.6}

10 \pnode(EQM){E1}
11 \uMaxCD{5}{4}{12}{.57}
12 \pnode(EQM){E2}
13 \uMaxCD{3}{4}{12}{.45}
14 \pnode(EQM){E3}
15 \pscurve[plotpoints=1000,plotstyle=curve,linewidth= 1.5pt]%
16 (.5,1)(E1)(E2)(E3)(2,2)(2.5,2.5)
17 \endpsclip
18 \uput[45](2.5,2.5){ $ | á  }
19 \psaxes[ticks=none]{->}(\xx,\yy)
20 \uput[d](\xx,0){$x_1$}
21 \uput[l](0,\yy){$x_2$}
22 \end{pspicture}

ø ¼ 21. $ | á  
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