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Plotting Functions with PSTricks: A New Macro \uMaxCDCfor
the Utility Maximization Problem

p X 1 In-Sung Cho
duU YP % pAY€ ischo@ktug.or.kr

ABSTRACT 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 macro \uMaxCD
based on RPN, which provides an intuitive tool to plot graphi cs related to
the utility maximization problem.
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TUo” TeXal\ X Ri "t a. PSTrick’ \ @~ . x io, ol Y%, |
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TEXD iwm,ol% [ | A -© Al d°tiu” 0g x (¢=©
A" pstricks ( oAt 4. pstricks (©2A” | .X OA(baset p,t| 0 <\
Xi 87 = 0¥D Xp~ U¥X” i X € (oA © " a. €
(e A” pstplot ~ U pst- YXt ,D A” %° odut &. PSTricks(
a A| Xt pstricks (=®A| 1 hXi ( T@€ (oA pmX” ft|
) "~ &. PSTricks ( (@A B ” mulido (®A@ t pstricks @h @
g © <\ 1 & LAI , pstricks @A% <\ ¢ ~” (oAA " 4.

t b " PSTricks OX” @7 = 0¥ P h | oX” 0¥P N
Xae \ &.pstplot (=A|] \UXt ia, ol¥%  \ h | X Xi
Uit 66 h X g~ | @’ “&a&.iwn, ol Y% " RPN(Reverse Polish
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Notation, i 6 €UY \ 0 )t | ~ =" )Y<\ 8°D\VA4.RPN)Yt€ &°
 (operator) x» (argument)X P \ 0 " )Yta.t| A (postx) \ O]
XO0A\V&. X y| \ X" fD \ &at,| X %..(nx) \0 "
(algebraic)\ 0\ " xy'@ t 8Al ,iwo, ol % D ” Xymuia t 6
a. ax | at,’Inx'| \0\” Inx) '\ 8Al ,im, ol % D "
XIn'<\ 64&.

pstplot (=®A| t©O©Xt io, ol% | A toOoxXi h | o X
" 9%hD »D ~”" t,RPN)Ytu XA JD "~ X& t & <\
A a4 " &. pstricks-add (= A” \psplot .90 h@ algebraic 5 XDt
©Xi \'0\ h | XXa o’ “r a° -\ 0¥D o6\al
pstricks-add ( @ A” tt xBDA XX P h X D o S EX”
\psplotTangent al \' | 1 hXi a° a‘\ 0¥D o&Xa " a&.

pstfunc (@A” <« 8” 6ij\h | | XE o’ ~v al\| 8
\Va. 1" amh | L XE o " & X" \psPolynomial &l \ | &a°‘\
5X0 hg 6Xa ~&a. \ \psGaussal \|] ihxi a*\ *t h | .
XE o Troal o\ 6\ a.

pst-func ( & A” pstricks-add (=@ A| ¢« UEEXi \ UXa, pstricks-add
(e A” pstplot (o A| ,pstplot (=A”& U pstricks (o A| « U<\ €
EXi \U\&a.0] pstfunc | \UXt," , \ "a 0¥D & -0OXi
h | o 4.

\ ,  ,pstmath (eAAii A! \h | _XE o "7 0¥D

6\ a.pstmath (eA”4a x (tA@N%t \UXi \&a.al,at v
XXt , pstricks-add (@ A” " a PSTricks ( (eAX @éE AEDP \ UX” f
t H XA\ , pstrickssadd (=@ A|] « UEEXi \ UX” pstfunc A @ E AED
\UXi| \a.t @aLu @PSTricks ( (eAaD\UXi “1 Ea&a.
1 \usepackage{pst-math}
2 \usepackage{pst-func}

t X «@ © @PSTricks] t ©Xi h | oX”a ‘\ 0D E X"
fta. B . \ (=AbP 8 X" \0OX \ 0D i<\ |X
\a. \ ti\ O0p O«&at % YD H " U " h | oX” pb
"»E © "A| T ga.t X | X0 B "TAT "aegwb t 7

‘Ea' h@ 6(<\h ©Dt tX ” pb AAt A] X 4.
h X \ 0B \ |[X] 0 <\,"©u0 T~ D _XE oX”

E\ " al\ | UX” ftt X P g © ta.  ©u T (ullity maxmiza-
1. pst-infixplot (aAD \psPlot &l \ ] t©Xt %..\0\ h | XXi [ “a.
61"t (oA”&4 x € 0¥D O6XA JD t (©oAX 0¥D " P i hX " pstricks-add (o

Al | XX f<\ ©, X&a. pstinfixplot (eAX 0¥D t ” atw [4] 8a° " a.
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ton) © D oX” E\"~ Al\ 4@ x \uMaxCDal \ | U\a.E\ " &
I\ XX” p~" " RPN)YD -©\&a.t” \ g~ SV Xian
Lol % X¥ Dt ©OX0D” RPN) Yt "0 tO L8t&a.eT 1 o (Cobb-
Douglas) " ©h | 0 <\ \ \WwMaxCDal \” "©0 TX a Ai DA <
\ }E& o° "EXp DP U, (comparative statics)ii ( ~ ©D o X"
pb a‘ XE&QO®© " a.

t XI|1@aLu 4.2 D PSTricksXx 0 PDE Xa,3 b ”
h \ X 0@ 0D | XXa,4 D ” 0t (8AD ,-XE X\ 4l

\ X -©D | X\V&a.5 b " "60 T" D ,XE o "B\
a1\ WwMaxC) UXa g -©+D | X\4a.6 B ” ° D ("4

2 PSTricks 0 g

-

PSTricks] t ©Xi g-" t™ B AX g~ =~ (graphics object)’ - %P
O(P =©| 1\ 4&.pstricks TU Mo, AP Y. LX -~ @TEXt O
6° ©X to| x(baselinexts -~iD 060t &.3PSTricks @g-~" g~ = "7
(B o] 1 XA\ - DA®%U=A J" .0 , = D& X" ii
X @~= " | "D X~ X @ ¥(picture)D 1 &~ roft a8 p.41].
D~ g%b TpeX@\Woox\ 14" A8 X =a| 06Xa Aa.@x 1]
AD\ U @ TeXt @| 06X0 U AX - D~A a a.T Xt [u]
LA"PO06\ AX - A\VU "~ "a. E @ toe|xX X| “A"a
"&.8 X @ txX i i@ P PSTricksTU\ g$8 ~ Al 0 bt A
\ e« (AXA J<p,O0] TeXt 06 X7 aX XB ¥D UA J"a
{\Huge\bfseries

\psline[linecolor=red](0,0)(4,0)% baseline

1

2

3 \psdot(0,0)\fbox{g}\psdot(0,0)%

4 \fbox{n}\fbox{u}\psdot(0,0)%

5 giniu
6

7

8

\pcarc{<-}(0,0)(1,.5)% pointing arrow
}
\uput[r](1,.5){ -}
\uput[d](1,01 to| x}

t o] x

2. “ = (current point)’ @ i &, ol Y, g¥%D @-0 t 9 oe(phantom pen)X ] D “”
t a2 p.18].

3. pstricks TU Y- 60b ,TpXt aL = , X" 0 t " ,  (reference point)t
-t a.t b ", X]| t TEXX , @ - DI AXA Ja -©\ &. @i~ pspicture
X% HD  \moveto fi X ..9 <\ - Dt UU-~ " & b TeXX , 0 - @ \ ax

i*D Aa.
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pspicture X2

PSTricks TU @-" 8= ~ " o= (AXAJ<A\,g"= | Mgo,
@!PAA JE@®-0 t " | \ iDU6XI 86D g~ = X
XA] "D " "~ &. pspicture X¥%@ aX |l 0| Xa @ !l0l]| Xe -

(AVA.t X% HD PSTricks TU| #<t , Mo, @* XA J” g¥%D g’
" & . pspicure X%X | 8 (syntax)y @ aLua a.

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

pspicture X¥»“@| 2D~ X B (xXMinyMin) i $x% X @& (xMax,yMax)
| ..UXi aX | 0] \a.| % D" X & (xMinyMin) @ - B i A
"B ta.]| %D X E Yu t 0 x (0;0)D]| %D~ X @& \ a\
a . TeX@ pspicture X" 10X @] - D 006\Aa. % TpXX ..¥ D
pspicture XY@ \ (xMax xMin), 8\ (yMax yMin)X | O | A ob "
Xa.

g% 1", - D & X" \psdot, \psbezier ,g-a \pswedge 2$8 ~
<p,t 87= ~a@0(b<\ - DATUmA Ja . \ t g~ =
“ada - D ® X" pspicture X¥% = 2$8 " a.t a” | ¥ D~
X A (1LDi $x¥% X @& 43P Xt 1 7 - 1] Xe o (A
4. pspicture o] U <V \ X0 t sX |l 0@ XX” ©s (grid)|
\psgrid \ @8 4. pspicture © @g$At - tt U\a.gw%ui1b " =

g$AtAX - t <\ \U -~ "a.

3
2 ] pspicture a 00
B \L/ T\ i AAX =
/ =

t o] x

\psdot(0,0)% current point
\psbezier[linecolor=red}{->}(0,0)(1,3)(2,-1)(4,2)
\pswedge[linecolor=blue]{2}{10}{50}
\begin{pspicture}(1,1)(4,3)

\psgrid
\end{pspicture}
\psdot(0,0)% dot after pspicture box

@ Ya 1. pspicture X%l -
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0 p g~ =~ pspicture aX i <\ - \ U -
pspicture X%t ( AX” i X g™ |~ $t *, x pspicture* X¥D
-©\ 4. 103%X g¥ 16D pspicture* X%t -© a " &.

\psgrid &l \

gY 1D -© \psgrid 41\ D t ~ 060\ Xe “4\psgrid X | 8@A&aLU
a.

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

©X | 0" & (xMin,yMin) 0 (xMax,yMax)b Xt ° p x0y0) b ©
e | "t P( &4.(x0y0)t Yp t (xMinyMin) @ @f<\ 0 aXay
p t P® "PO0Og x (00) <\ © a. pspicture X% HDb  \psgrid X
a4 B Yu t pspicture X%t A X" (xMinyMin) U (xMax,yMax)X D
g \ t O\ a.pspicture X% B “a ® Yp t (xMax,yMax)=(10,10)
t 0g ta.

\psgrid | 0%<\ \UXt,@g~" = ~ X X| .%Xp~ UxX" p , -
X&. O @€ (sub)©eX Et~ uO A@5X<\ $ Dp ° T a. ©X
$ @\newpsstyle \ Xt Pa 6 Xi -© A"a.t b ", XA,0
%X ©« | \UX0 t \newpsstyle ..9<\ gridstyle D -p (preamble)D

aLa t XXi PO\ \ &.

1 \newpsstyle{gridstyle{griddots=10,subgriddiv=0,%

2 gridcolor=lightgray,gridlabels=0pt}
E\' X\ s A|l@ D”\ 6B \psgrid[style=gridstyle] U t -OXt
a.t X g¥%ab \psgrid - © | }E&®>DUu a.
alvx u
D &E \ \psgrid al\ X 18b U 7t PSTricksX x al\”

aLuo @I p| Aa.

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

— <options> : 5X@, | &  ,linewidth=15pt @ t ~ | 0= 'X U]
Aa. | 80X DA Xt 0g D° Xi © &.8a\ linewidth
X 0g @O08ptt a.

4. \psgrid &l \Bb \ «8\ $..@ pstricks &t ¥[8, p.17]D 8p X]| .
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— <coordinates> : ptt ., AP\ (Cartesian coordinate) (x;y) U\ &x &.
\SpecialCoor . e, () UX U@~ i@, 8l % TU\ \
" 1\ @& (lpostscript code) A -© & .5 pstricks-add ( @ A~
pst-func (2@ A \ U %° D" \SpecialCoor , D YuXi At \ E

\| & " a.
— <stuff> :\rput 7 \uput AX &1\ 0XX$a X” Ma, AX AD
P\ 4. \psline t ~ \pscurve A <stuff> | A J” &al\ A "~ 4&.

¢| a4l \ b [<options>] \ 5XD$ Xt $ ~©t g a4l \ Pl ¥Dg
\4.\psset 41\ ] tOXt ii al\b ¥D @gXA] 5XD $ ° " a.

\psset &l \

\psset 41 W 5XD $ Xt \pssett -© tAX "a .9Bb "\ 5Xt
4. \psset D pspicture B -©Xt,E\ 5XD A XA J” \,8

iD " Xa,pspicture X% B 8t X% HDP I " Xa.< ,$
5 X @ [<options>] " \psset Dt ©Xi $ D aU A " 4.
PSTricks( @ A -©X” 0@ x 8teé " lcmta A & ” A(degreelt
a.\psset al\| t©Xi 8tex wunitD atE&®$ ° “a.s8te
\'e @8\ é& | xunit U yunit <\ 0\O\ $ ° “a. \ 8te |
oV A A~aA xlo| p - A"a.
— \psset{unit=10cm} @ t <\ $ \ A \psset{unit=5} \ e« EU®n
t e | \psset{unit=bcm} \ $ X" fi @" U] "a
— \psset{xunit=.7,yunit=1.2cm} \ %Xt =X \é | 70% -« GEU

ca 8\é | 12cm $ \ a.

3 h \' X0g O0-

t b " h | oX” 0g 0O«D E \Va.° €0 bXt, | X
\0 ) Y<\ ,-XEh | o0X$t pstricks-add (=@ AP algebraic 5 X
U hg \psplot al \ | -©Xi o\ a.

3.1 pstricks ( @ A
\pscurve &l \

pstricks (@ A| \ UXa \pscurve ..9D -©Xt Et AX &D 8°Xi &
D g’ “a. @ (x;y)\ A" ft 6ut Al , \SpecialCoor
9D ,\ AD” (r;) YX 0@ ~ (<postscript code>) YXx: @& A

5. \SpecialCoor @ ! @ Db t " psticks (oA &t %[8, pp.71-73D 8p X]| .
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h@ e "~ &.é&,pstrickssadd (®A \U AUD ” \SpecialCoor |
XADAT @& | o ~& fDOp D" " &. psticks (eAD
\pscurve 41\ | -OX” | 8@&aLu a.

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

\usepackage{pstricks} % preamble

%%

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

\end{pspicture}

©® ~N o o A& W N e

g% 2. \pscurve \ -0

@Y 2" \pscurve al\ ¢ Do6°\ &4 Do6iua "a.$ DU
<\ Ux X0 Xi 5X showpoints=true | $ X a.

\dataplot &l \

® | 6°Xi a D \ X" % @® | x€X |\V€0 }  ai 0
) A~a.g% 3D @ t \readdata a1 W\ 1] } &t a \dataplot
alyw @& | 6°X” De-" ft \ A) talb

\begin{pspicture}(-.5,-.5)(5,3)

1

2 \psgrid[style=gridstyle] 03 1

3 \psset{xunit=.5,yunit=8}

4+ \psaxes[dx=2,Dx=2,dy=.1,Dy=.1] 0:2 +

5 {->}(0,0)(-1,-.05)(11,.35) 01 4

6 \readdata{\unemp}{unemppdf.dat} '

7 \dataplot[linewidth=1.2pt]{\unemp} f f f —t

s \end{pspicture} 2 4 6 8 10

g Y, 3. \dataplot <\ @g-0

g% 3@aA> « I\ €0 Mathematica|] t ©Xi aA> X U Ah |

Xat ” X\VE€0 B | "ee Xi | unemppdf.dat\ ¥ Xa t | \readdata
L9<\ } 7 &l o\ ftals

6. \dataplot &l \ t xB x€X s 1| oX"” ) <\ \ileplot U \istplot t~ &.tbH
t " pstricks &t ¥[8, p.20]u pstricks-add &t Y[6]D 8a X]| .

7. @ px1([1] 8p.
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\ 1. RPN) Y \ 0
RPN) Y \'0 X @
1 2 div 1/2 1=2
x 1 add x+1 X+1
1 2 divx1add mul (1/2)*(x+1) 1=2 (x+1)
x 1 sub x-1 x 1
3.2 pst-plot ( @ A
pstricks (e AP @~ AX ® | |t.. wWXAJah | Y <\ X
Xi o’ “&.t| t " € (w=mA pstplot | \Ut| \ &. pstplot
(e A” pstricks (oAl «UEEXi \ Ut a&.
\psplot &l \
pstplot (= A| \ U\ AUD \psplot .9Dt ©Xi X h X g~ |
oX” | 8@aLu a.
\psplot[<options>[{xStart{xEnd}{<function>}
\psplot &l \ ” <functon> <\ X h X g~ | xStart B xEndL A
o\ 4. PSTricksb ” 1 & ol 1, h | \' X" )Y, % RPN) Y<\
h | \ Va.0|] h X X <functon> @1 =&, &l %, )VYx RPN)Y
<\ .%t| \a.Y ()D oX” 8 | \ 4" $..X0\ X-.
1
FO)=sx+D(x Dx 2) 1)
io, ol % TU\ Y @D\ Xt aLid a.
1 %% o, al %, TU (RPN) Y)
2 1 2divx1add mul x 1 sub mul x 2 sub mul
ia, ol % TU| | <\ 1t 8” %..\0 " V0Vt Xt
\ 10 afeg¥%4 Y (D o\ fta.
\psaxes al \
pstplot (@ AD " \psaxes 41 \| -©Xi 8~ X D 6 =-XEg’ -
4. pstplot (@ AX 0¥ @ pstricks-add (@ A| upt p i<\ U¥ a
8 1w, ,aol% B -0OX"” RPN)YX d°- Xg X" b t pstricks-add &t v4[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

6

7

\psplot{-1.25K2.6{%
12 divx1add mul x 1 sub mul x 2 sub mul} /
\end{pspicture}

gY 4. \psplot <\ -0

"7 p,\psaxes a4l \ X ¥%° DA ©\ 5Xt ” " i g 0¥t ¥A a -~
4.0| ,\psaxes 41 \| -© LBD” pstrickssadd (= A|] \ UXi
O¥D -OX”"” ft "0 t&a.\psaxesX | 8@alLiu a.

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

\psaxes &1 \ ” 89%D g \psgrid @ -~X@EU' \ &. %o \psaxes & |

\ 7 (xMin,yMin) U (xMax,yMax)B Xt t &~ A” = X i b (x0,y0) b
P(X" ®+Dg$ a.t| toXt,g¥%ubb @ t PX¥% (exchange

economy)X Edgeworth Box | eXEg’ " a.

1 \begin{pspicture}(-2,-1)(6,3)

2 \psgrid[style=gridstyle,gridlabels=5pt]

3 \psaxes[ticks=none]{->}(0,0)(0,0)(5,2.5) ? yA

4 \psaxes[ticks=none]{<-}(4,2)(-1,-.5)(4,2) 2 B o8B

s \uput{3pt}[dI](0,0{$0"A$} X

6 \uput{3pt}ur](4,2){$0"B$} !

7 \uput[r](5,0){$x"A$} 0 A

s \uput[u](0,2.5){$y A%} oA X

° \uputll(-1,2){$x"B$} B N 1 2 3 yEi 5 6

1 \uput[d](4,-.5){$y"B$}
1 \end{pspicture}

¢ Y4 5. Edgeworth Box: \psaxes

%5 o L-© &1\ Wwput @® X | "D ,XE\UX” pa°
©OXa.\uput X | 8@aLu 4.

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

<labelsep> X 0@ @5pt\ t 8 " &. <direction> @ A (degree)eé \ \ UX
p, r(ight) ,I(eft) ,u(p),dlown)d g~ X <\ O XEA A" 4.
<labelsep> U <rotation> @ Y " a0

9. \uput al\ B \ «8\ $..@ pstricks &t ¥[8, p.44]D 8p X]| .
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\' 2.h XXO0

h RPN X X

"X x sqrt sqrt(x)

X2  Pix dup mul mul Pi*x"2

Inx xIn In(x)

logx x log log(x)

e Euler x exp Euler™x

sinx X sin (degrees) sin(x) (radians)
cosx X cos (degrees) cos(x) (radians)

3.3 pstricks-add ( @ A

h | oX0 t -©X” RPN)YX igo, al %\ Al t Al ,
RPN) Ytu XA JD ~ X&e t~ a. t,h Xg~ | oX” p

5

] <\ u \O0\ h | X° <t a° .- fta.

pstricks-add ( @ AD , algebraic 5Xi h@ \psplot a4l \ | &t ,i o, al
Y%, )Yt DE| \o0\ h | X° “a.l8@alLu  a.

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

algebraic 5 X @ algebraic=true @ t hA & . algebraic 5XD D$t
algebraic=false \ ot a.Y MDbiwo, ol ¥ TU@ VoV A X
t arLua a.

1 12divx1add mul x 1 sub mul x 2 sub mul %i =, &l %  TU(RPN)

2 L2%(x+1)*(x-1)*(x-2) % \ 0
gYa4D @ t Y (D)X @~ | -0 t "a L P A “ e )YD -
ot A a.
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[algebraicl{-1.1{2.5H{1/2*(x+1)*(x-1)*(x-2) } % \'0
\ 2" T : " h | RPN<\ XX” ) Yl \ 0\ XX
YYD DU" fta®gwe@t Ah | oX” | 6i0a 4.
ia, ol % AT |x opstrickspro Dia, ol )Y<\ -© -
" A Euler @ Pi e=2:71828182846 =3:1415926535X D AA]
X "< p, pstricks-add.tex D" \def\psPi{3.14159265} \ X ° " a.

10. tan x” sinx=cosx\ logy,x” Inx=Ina@ tQ ©Xi \ ° a.
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\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} o | /

5 \psplot[linecolor=red|{-3{4}{sin(2*x)} _Inx

6 \psplot[linecolor=blue]{-3{1}{Euler x} 1 - ~ ~ sin2x
7 \psplot[linestyle=dashed|{.35{4KIn(x)} Q/ L, - /

8 \uput[r](1,2.7){$e”x$} ’

o \uputll](4,1.5){$\n x$} 1,/ \Silié59265

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

oY% 6. % Ah

4 .-\ 41\ t ©X0

6i\h X % ~ b | X\ \' X0g 0D 6 Xi ©X” ft a

°*p\. “a.t B " edd” 8i\h | _XE \ " A]
8 "t Ala I\| aea+ \a. tEApt, a "~ " pstricks-add
(e A” \pstplot X 0¥D 6DXa TX” al\|] ihxii 1 A \
al\| ” Xa ~&a.pstfunc (2@ A@ pstmath (=@ A” * \h | oX
0 \ _\ al\| &\a.ta (=sADP  &X" .\ al\ 1t
QO®© ~roal\y . Al E X0\ \a.

4.1 pstricks-add ( @ A

\psplotTangent al \

\psplotTangent &l \ " RPN "~ \ 0\ X h fXxX D ., X
Eog$ a.l8@aLiu a.

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

\psplotTangent ” g~ AX (a;f(a) ] I <\ " %) ¥<) dxX 8
t 1| (tangent line)D @ $ & . %o dx” X 81tX D~"A a.0%7
@ \psplotTangent &1 \ @ \multido &l \ | t ©Xi 4(A4a X 0,0X A
T| A, ftalt

5

\psplotTangent &l \ B Derive 5XD ot , (a;f(@db XX 0, 0|
A" Dg’ " A, D Ax Dw@g-$t Derive X D 1=fqx)\ P
t a.e%8b” x=ab X a P AX” ,g-a @ b 0,0

Ix At 9$8 ~a.l?

11. \multido &1\ D \ «8\ $..@ multido (= A &t %[9]|] 8pX]| .
12. \psplotTangent X 5 X Derive @ pstricks-add (@ AP 6X"” h Derive” & t 4. h
Derive(nf(x)) " n-( Ah | “A"p ax h @E, A\ \psplot <\ o\ &. pstricks-add




96 THE ASIAN JOURNAL OF TEX

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}{5K\Fxi}
6 \multido{\nx=1+1}{3}4%

7 \psplotTangent[algebraic,linecolor=blue]%
8 {\nx}{1.5{\Fxi}}

9

\end{pspicture}

gY% 7.4( A & u 0, 0: \psplotTangent

\begin{pspicture}(0,-.5)(5,3)
\psaxes[ticks=none]{->}(0,0)(5,3)
\def\Fxi{2/x}
\psplot[algebraic,linewidth=1.5pt,%

linecolor=red|{.6 7{5H\Fxi}
\psplotTangent[algebraic,%
linecolor=blue]{2H{1.5}{\Fxi}
\psplotTangent[algebraic,arrows=<-,%
Derive=x"2/2[{2{1H{\Fxi}
10 \psplotTangent[algebraic,arrows=<->,%
1 Derive=-1]{2}{1}{\Fxi}

f(a)

© © N o o 9~ w N P

12 \psline[showpoints=true](2,0)(2,1)(0,1) a
1z \uput[d](2,0){$as$}
14 \uput[l](0,1){$f(a)$}
15 \end{pspicture}
@ Y4 8. Derive 5 X : \psplotTangent

IfTE h
fTE h " ptb 0| h | oX0 t -© a.IfTEh XI8@alLu

a.

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

fTE h " If B U pttilqg t True€, &t @ D a ,o AJ
<t Else€, & @ D A” h ta. | a ,x>0tt f(x)g-a g A

J<t gx)@ @ D A” h HTE”&a Lu t o\a&.

1 \psplot{xStart{xEnd}{IfTE(x>0,f(x),9(x))}

6% 9" TEh | t©Xi oX" | 6ida 4.

fTEh » ©t -0 "~&a. | & ,h(x)<ftt hx)| eéXa,
g AJ<t aUf(x)@g(x)| DPXi ptD 0] f(X)@g(x)| (@ &X”
h ITE"a Lu @) <\ .9% &.

4t vi[6] 8p .
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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

7

8

9

{0H{3K\Fai}
\psplot[algebraic,linestyle=dotted,dotsep=1pt]
{OH4K\Fbi}
\psset{plotpoints=121,linecolor=blue,%
10 linewidth=1.5pt}
1 \psplot[algebraic]{0}4}%
12 {IfTE(\Fai>\Fbi,\Fai,\Fbi)}

13 \end{pspicture}

g% 9. fTE h \ @-0

1 HTE(h(x)<f(x),h(x),fTE(f(x)<g(x),f(x),9(x)))

Y» Y8 | “1° L fTEh | QO n " 1tT a.i} (enve-
lope curve)t @i \ X X"tad.og¥% 1l0@e0DOh X i} x¥ 0D©
h  (long-run cost curve) | o X" t a.

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){$SC_2$} SC; SC, SG;
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}

1 \psset{linecolor=blue,linewidth=1.5pt} ¥0DOh (LC)
12 \psplot{O3KIFTE(\Fai<\Fbi,\Fai,%

13 IfFTE(\Fbi<\Fci,\Fbi,\Fci))}

14 \rput(2,1){ ¥0DOh ($LCS)}

15 \endpsclip
16 \end{pspicture}

@ Y2 10. Envelope Curve: IfTE h

4.2 pstfunc (@ A

\psPolynomial &l \

\psPolynomial &l \ | t ©Xt , %( <\ - amh

f(X)= ag+ a;x + apx®+  + apx
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X g™ | - XE o " & . \psPolynomial al \ | t ©Xi amh |

5

oX$t aLU0 t amh X A | 5X coeff X <\ $ Xt 4&.

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

\psPolynomial &l \ ® 5 X coeff @ h@ 5 X Derivaion=<n>D 8t ,n-( A
h | o’ " a.
| 4~ 6+ .Y (1)D Xi =Xt Y (2] »a

f(x)=1 %x x2+:—2Lx3 (2)

Y 11D” Y () a4 <\ ,@ Ah f9x)=

2x+gx2” <\ 2%$8

NI =

a.

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]{-0.67H2}

8

\end{pspicture}

g % 11. \psPolynomial &1 \ @ Derivation 5 X

@ Ys 12" \psPolynomial 41 \ @@ 5Xa4D Aa amh X U a u@E
D\ X” | 6ta "~ a. \psPolynomial al\ X a‘*\ 5Xxab t "~

pst-func at %f[7, p.3]D 8a° a.

\begin{pspicture}(-2,-1)(3,2)
\psaxes[Dy=2,labelFontSize=\tiny](0,0)(-2,-1)(3,2)
\psset{plotpoints=1000,linewidth=1.2pt}

\psPolynomial[coeff=1 -0.5 -1 0.5,linecolor=blue]
{-1.25K2.6}
\psset{zeroLineStyle=dotted,dotsep=1pt,zeroLineTo=0 bl > N —
\psset{coeff=1 -0.5 -1 0.5,markZeros} 2 / ! |
\psPolynomial[Derivation=1,linestyle=none]{-0.67}{2 }
\end{pspicture}

© © N o o 9~ W N P

@Yy 12. U 0 u @& : \psPolynomial

U,1h
Eat ta\ . ( x U, 1 h (normal distribution function)

1 2
f(x)= F’ﬁ exp (Xz )
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| XE o ~7 a4l \  pstfunc (e AD 8 X” \psGauss " &.

5

\psGauss &1 \ ” Ea(mudi \ , ( (sigma)X D 5XDb $ X1 o\ a.

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

0g @ mue=@ a sigma=0.5t a.
U,ih | _XE o S EX” X~ " pstmath (@ AD )
X" E\" in, &l % h GAUSS&a. GAUS® " A x,@-a Eai \
L (—t E8 Xx | (@ RPN)Y<\ é\a.GAUS® | t OXi

U,1h | oX” I 8@aLu 4.

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

oY 13@ GAUSH® @ \psGauss ...9 <\ U,ih | oX” | 61
a " 4.0% 13D -© \pscustom &l \'" P h X g~ Xiga ~"
iDE Xp~ X” AD QO ~v e\ al\tal

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= nonel{%

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
s \end{pspicture}

g% 13. U,1

\psPrintValue al \

\psPrintValue al \ " i a, ol %, X 0° °0 +¢\ \ t a.l8@alL
a a.

\psPrintValue[<options>]{postscript code}

13. \pscustom i 5 X lifjppen B \ <« 8\ $..@ pstricks &t ¥[8, pp.32-36D 8a X]| .
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\,aLX A°D a$X-.

p§+In3 = 1.41421+ 1.09861= 2.51283 3)
Y X +«78a LU t T)Xi» @ft a. \psPrintvalue ” i o, al %,
PDE A° XAl Xi @ °u | 8% A\ , XX .¥Db " 0(b =b A~ A
Ja .0] ,A° °ua | \Utao t ” \makebox..9 AiDt ©OXi +-
a’ e o U6t 0] "D " a.
1 \sgrtf2}+\In 3 = \makebox[3.4em][[[{\psPrintValue{2 sqr t}}
2 + \makebox[3.4em][I[{\psPrintValue{3 In}}
3 = \makebox[3.4em][[[{\psPrintValue{2 sqrt 3 In add}}

\psPrintValue ” 1 o ol % ) Y<\ X h fXh f(x)] \ UX”

p QO - & D h X \ b "~ 47\ al\ta. 108%X g
Y, 20D  \psPrintvalue al \ - © | U " a.
5 "ou T°

5.1 Cobb-Douglas " ©h @ " ©u

P =T x1,X2] EDX" ~ & EDeX 8 A| &4LX eT i = (Cobb-Douglas)
"©h \ TAY, ~aa Xs.

u(x;;x2)= x¢x3 @ (0<a< 1)

P-TX © t pri pot @ t EDeX EYt m| Lt EDeX ° } @
° <\ U &a. ° @Y @\ \ a.

P1X1 + P2X2 =M (4)

U A @ EY (ppm XD “©D U TX” ED (xi;x2)D YX” 8
L% ©u T " D&t 4aLX Y 5@ 4a.

max u(xi;xz) = x3x3 @ (5)
X1:X2
S.t. piX1+ pP2X2=m

t 8 Xt X =(X:X)", " ©h X |80 a G LDL, ° }X

| 80 (p;p2;m)D Xt X” h \ \ a.a \ t] I Xt VY @®u 4a.
m m
X; = X1(p1;p2;m) = a—; X, =(1 a)— (6)
P1 P2

X; = Xi(p1;p2;m)| t EDeX i-Bb \ "h | \é&a.
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U T "© @Y @i t e "Aa.
am * @1 am '?
Vpipam)  uGgix)= om o &AW ™
P1 p2
u T ~© D~A"” h | " ©h (indirect utility function) | \ &a.
t ,700 T " Deg¥%<\ \ Xae. \&.< ,4(Aa (indifference
curve) % - ©h X fia (level curve)D o° < t,% YDu \ -E
PE A <\ ttX 0 }& t t~ a.h k] "A”” "©h X fia
@
u(x1ixz2) = xixz * =k ®)
tp,h k| ~A"” }h gX fAa @aLda a&a.
g(X1;X2)  p1Xp+ p2xz2 = K 9)

pst-func ( @ A d X” \psplotimp &l \ ” zero-levelD ~ A" ” fia D
g$ a4 g% 147 a= 5t a (pupxm)=3;412)] L Pida (Bu (9]
\psplotimp &l \ | t ©Xi o\ fta.

1 \begin{pspicture}(5,4)

2 \psgrid[style=gridstyle]

3 \psset{algebraic=true}

4 \multido{\lu=1+1}{4H{%

5 \psplotimp(0,0)(5,4){sqrt(x*y)-sqrt(\lu)}}
6 \psplotimp(0,0)(5,4){3*x+4*y-12}

7 \psdots(2,1.5)

8 \psaxes[ticks=none]{->}(5,4)

s \end{pspicture}

gV, 14.7 ©u T : \psplotimp

i~ , -~LA”  \psplotimp al\ g° gwub 1q 1\t AA| O
X0" “5a&a.
t \psplot 4l\D o, &l TU\ h | XXi oX” ) D
00\ Xe.iUa=:5ta (p;p2xm)=(3;412) X .
< ,Y@®X ° DaLi t aUg ~a.
X2 = &Xﬁ'm: §X1+1—2 (10)

p2 P2 4 4
a=35 L "© u=1D "A"” Aa X YD x3B Xt X” h \
8t aLu a.

Xy = 1=x@ T (11)
a= :5t a ©i EYt (pupxm)] L,Y (10X ° 0 Y (DX 4( A4 D
aLa t T)° S a.

14. pstfunc (= A &t Y[7, p.27] 8p.
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1 \psplot{O{4K3 4 div x mul neg 12 4 div add} % budget line
2 \psplot{.1{5K{1 x .5 exp div 1 1 .5 sub div exp} % indifferenc e curve(IC)

t TU| Xl g% 14@ @ ©X g¥%b oXt g% 15@ &.9"
X t AA” plotpoints 5XX $ D p Xt a . plotpoints 5XX 0g @
50t &.

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

© © N o o 9~ w N P

i
o

@Y% 15.7 ©u T: \psplot

52 E\~ al \ \uMaxCD

a 0°'LDL,” ©u X " | 20 (p1;p2;m)D Xt \ &. 0] ou €Y

POl “©u AiDevs<\ ~AYv “~&t .- fta.t]| t aLU
@ag x al\ WwMaxC) EmE UXas \ &.

E\ " &al\ WwMaxCDX XBb ” (ps) UX* @® -© a < A\,
t| &@%XO0 t " pstricks (=A| \ UXa \SpecialCoor | |, Xt &.
XAl ,\psPrintvalue fi &x 00¥i h@ -©X0 t pstfunc (= A|
\UX” ft ®¢ &.pstfunc (= A|] \ UX” 1%° B” \SpecialCoor , D
Yut A a.

%YE\ © &l \ WwMaxCD X
\newcommand\uMaxCDI[4]{%

% | g0

\def\px{#1 } % x = ©

\def\py{#2 } %y = ©

\defAmm{#3 } % EY (m)

\deflaa{#4 } % Cobb-Douglas h X A

% " (demands)

\defisolxflaa \mm \px div mul } % x =X "E

\defisoly{1 \aa sub \mm \py div mul } % y =X " E

%h X  X(RPN)
\def\Bgt{/x exch def \px \py div x mul neg \mm \py div add } %

© © N o o A~ W N R

B
[

i
N

13 \defluval{\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( Aa
15 %h X \

\psplot[plotpoints=2000{.1}{100K{x \Util} % 4 ( Aa

[
o
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17 \psplot{O{100}{x \Bgt} % °
18 %u" @& ¥ X0

19 \pnode(\solx \soly){EQM}

20 \pnode(EQM|O){xSTAR}

21 \pnode(O|EQM){ySTAR}

22 \pnode(\mm \px div O){xALL}

23 \pnode('0 \mm \py div){yALL}

24 %a a X\ u

25 \psdots(EQM)

26 \psline[linestyle=dotted,dotsep=1.5pt](EQM|O)(EQM)( O|EQM)
27 }

E\ " al\ WwMaxCD) -©X" | 8@aLu 4&.

\uMaxCD{p_1Xp_2H{mHKa}

\uMaxCDa4 | \ A" $  Xxe "L 8 x " |80 (p;pxmX t
a EAE x " aX t&a.eg¥% 16@E\ " ..9 WwMaxCh t ©Xi "o©ou T
D ,XE oX” ta.pspicture X 10” U%) $| pb “p

Xt a . pspicture aX |l O] p X" 8 B t " DB &aU]| X
fta.ag¥% 16D " pspicture a Xegwbh~™ | "0 t *, D-0OX a.
0] @ «D\UX0 t " \psaxes &l \ | pspicture X% D &§” ft
<a.” ou at] o°\ D\UXA J<$t WwMaxCh XX TUX

EAEP DU ~ =Xt a.

\begin{pspicture*}(4,3)
\uMaxCD{4}{6H{12}.3}

\end{pspicture*}%

\psaxes[origin={-4,0},ticks=none]{->}(4,3)

AW N R

g% 16." ©u T: \uMaxCO®@ pspicture* X

\WuMaxCh) XX TUP” ©\ t A® | A tPE”p,\ 3D " A
@ &a.\WuMaxCD "= " 0 B t B at op a.o| \uMaxCD

. AAPt ® | toxi 8~ APD"\ o] \U a. | a
a X 45 )¥<\ x| labelXO t & LU t.. % &.

+ \UMaxCD{4}{6}{12}{.3}
2 \uput[45](EQM){$x"*$}

4x |80 t © \WuMaxCD ~- t t @ at OopX’ Ai|Aa
P X D" “a&.
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\' 3. \uMaxC® X @&

@& & X~ ©

EQM) a X @ (X;;Xp)

(XSTAR) a X x-» E (X;;0)

(yYSTAR) a X y-» @& (0;xy)
X
X

(XALL) ° Xx- , X @ (m=pg;0)

(YALL) ° y- ., X @ (0;m=py)

pspicture* Xv2<\ a X gwWub™ | """ %°Db" <0 b \ 6 AD
\VUX” pBD ", \ t° &4.9% 16X TUD @ t pspicturex X%D - ©X
" e P, | a4, ,D A0 \ TU| X% D .%Xt “| 8 s¥b

~A"AJa . tD\psclip &1\ | t OXt 64 . ~XEe+ X 6] \

A pY17T@e Vs 160 BE <\ @@¥%D \psclip a4l \| t ©Xi @
° fta.eg¥ 17X EBebD” X 6 DA 0 \ TU| pspicture X%
"P\VUXa L B X Xe.

\begin{pspicture}(0,-.5)(4,3)
\psclip{\psframe[linestyle=none](0,0)(4,3)}
\uMaxCD{4}{6H{12}{.3}
\endpsclip
\uput[lJ(yALL)Y{$m/p_2$}
\uput[45](EQM){$x *$}
\uput[d](XSTAR){$x_1"*$}
\psaxes[ticks=none]{->}(4,3)
\end{pspicture}%

© ® N o o 9~ W N P

gV 17." ©u T : \uMaxCD& \psclip

DP U,

\uMaxCDal \ | t ©Xt DP U, A  XE o° “a.< © ATX
%e| 0+ .8% 18@1-X © t (@ p1=9,p0=6,p=4\ A LX @D
X AT| "A, fta.e& -~ « "~ g x 1 ,p WwMaxCDal \| & Xi
-OXt © ATB X\ DP U, ° | o S A

al< \ EYATX %°| 6. © ATX ¥%°@ E, A\ ,\uMaxCDal \ |
8 <\ -~©h<\h GYATD Ot” DP U, X °U | &XE o
“A.e¥% 19" E t (@ m=10,m°=12, m%=14\ ¢ X" ®%° X
& D~"A a " a.

15. \psclip a4l \' B \ « 8\ $..@ pstricks &t ¥[8, pp.54-55]8p .
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\begin{pspicture}(0,-.5)(4,3)
\psclip{\psframe[linestyle=none](0,0)(4,3)}
\uMaxCD{9H{6H{12}H.5}
\uMaxCD{6}{6{12}{.5}
\uMaxCD{4}{6}{12}{.5}
\endpsclip
\psaxes[ticks=none]{->}(4,3)
\end{pspicture}%

© N o o A W N R

% 18.DP U, : © AT

1 \begin{pspicture}(0,-.5)(4,3)

2 \psclip{\psframe[linestyle=none](0,0)(4,3)}
3 \multido{\nm=10+2K3K{%

4 \uMaxCD{4}{6}{\nm}{.6}}

5 \endpsclip

6 \psaxes[ticks=none]{->}(4,3)

7 \end{pspicture}%

g% 19.DP U, : EYAT

5.3 \uMaxChal \ X Q ©

picture 10X p D \ \ ¢

\uMaxCDha | \ " ©, ~ @” Db h | 0 XA] X 7 < A\, \
loOX =\ " |47 Vva. ° X D as$Xxt, | aX | 0" \ @
8\ m=p,0 m=p,6& al| \ a.

\psclip al \' | t ©Xi \uMaxCD o\ g¥%D - R S U

@\ \ s@aLi a.< \> m=poal a <8\> m=poa |l Al $
t] \a.

%% ¢ : \uMaxCDg¥s - é X0

\psclip{\psframe[linestyle=none](< \ ><8\ >)}

1
2
3 \uMaxCD{p_1¥p_2}{mHKa}
4 \endpsclip

@ @Wpsclip al\ 1a A o” TRXX.¥D ” 0(D ot A\

t | pspicture X% HD #° \&a.aL@t | \'\ ¢ta." | A @
pspicture =& e<\ ~ A JD] XA\ ,xMax \ta yMax 8\ t |
\ 4.

1 %% ¢ : \WuMaxCDg Y. - e X1 pspicture ap #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

s \end{pspicture}\psset{unit=1cm}
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g% 20@ti\ "a Dt ° 6i <\ | ta. oY 20X o | \
<\ tOX” %° Wxx,\lyy,\Uscale X 8 A &al\'X Dp Xi 8t 4&.
\xx @ \yy " pspicture a X xMax@ yMax D ~ X~ ta.t D \psclip

aX < \>@<8\>X 10\ 0 X Al ,g% 21X %~ & -0b "

"< \>@<8\>X D - ., @ “a.\Uscae@ ° X
t © e<\ "~ AJEXO0O Xi "= “XI10] p X0 \ f<\,
pspicture X% = B 1 "Xa.ud" g% X110 p X0 t " X%

D \psset a1\ 8té | p Xt a.\, ,g9% 20b " \psPrintvValue
al\| teXi a & X o u T "© X D\UXa " a.

$| 4
\uMaxChal \ ” eT ia "©h | 0 <\ Xa "~ &a."” ©h eT 1an
h tt © @&D4& (price consumption curve) " $| & (offer curve)t E
tp~ A ta. \ EYEDa (income consumption curve) " EY U¥ 15\
(income expansion path)” B D A~ A t &.

guDA " | Xa,\uMaxCDal \ | t ©X1 | x UX$|4&a t~ EYU
¥\ | o “&.ui Dt ~” al p X’ fta.al ATUxa a
EQM \pscurve \ 8° Xt XX $| & D g’ “a.eg%21bt Dt
I -
6 °°
PSTricks] t ©Xt 1=, 8l %, "~ \ h | XX Uit 66 h |
0o° “a.g91” 18,80l % B -0X" RPN(Reverse Polish Notation)
Yy Ytu XA JD "\ ot oa. t,| <\ Tt -ox” \ 0
\''h | XXi oXt a° _-\p,\UX PSTricks’ ti\ O¥D i hx ”
(e A 6Xa ~a.h | | X \0 )Y<\ «}E oX” ¥

"( X ) @ pstricks-add (@ A| \ UXi algebraic 5 XU h @ \psplot &
I\ | t©X” ft &a. pstricks-add (o A” pstplot (=A|] €tat”a U
pstricks (o A| €x4&.

pstricks-add (@ A” \psplot &l \ txPA h X \ i (v a“\

0O¥D &Xa ~a.pstfunc ("AA Lt \h | UXE oX” al\|
8\ 4. pstfunc D \ UXt pstricks-add | « UEEXi \ Ut A\, =p
(preamble)®  pst-func | \ UX” f<\ AL A pX ah X \
o¥D | ° “&.4al ,GAUS® | i hxii U®&ij\h | . XE
0o’ """ 0¥D 86X’ pstmath (aA|] 6D <\ -©X$t t| 0\

\UXi| \&a.PSTricks ( (=2A| \Uhb ~"  pstrickssadd (=A]|e
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EAED \ UXi] Xp,0] pstfunc D a \ U LPA e&E AED \ UX

i\ a.

\',,ia, 8l % [ | toOXt a° 8\ T)D" A\ Q
©D ° "a.t b " "eu T DA <\ _XE o
E\" &4l \ WwMaxCD U ~ ~a.t E\"~ a4l\” eT ia "©h | O
<\ X EAI | X "@O©u " X °0 4D oX” pbPA «} EQO®
8a 81l

1. @ px1l, a06@ aA i -AX AU (B \ dl, \'m¥% 8l 15E
(2005), 35-86.

2. Adobe Systems Inc., PostScript Language Tutorial and Cookbo@ddison-Wesley, 1985.

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

4, Jean-Cdéme 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 mathematpedrators in
PSTricks ver. 0.2, July 14, 2004.
CTAN:graphics/pstricks/contrib/pst-math/pst-math.pd f

6. Dominique Rodriguez and Herbert Vo, 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 VoR3, pst-func: plotting special mathematical functionger. 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 Guider. 97,
July 25, 2003.CTAN:graphics/pstricks/base/doc/pstricks-doc.pdf

, Documentation for multido.tex: A loop macro for GenerigXT May 18, 2004.
CTAN:macros/generic/multido/multido.pdf
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%% determining the box size
\def\xx{7 } %% box width
\deflyy{5 } %% box height

\begin{pspicture}(0,0)(\xx,\yy)\psgrid[style=gridst yle]
\deflUscale{l }%% local scaling
\psclip{\psframe[linestyle=none](0,0)(\xx,\yy)}
\psset{unit=\Uscale}
\uMaxCD{4H{3H{12H.5} %% utility maximization parameter S
\uput{3pt}[225](EQM){$x$}
\uMaxCD{2H{3H{12H.5} %% utility maximization parameter S
\uput{3pt}[45](EQM){$x"*$}
%% printing values
\pnode(!.7 \xx mul \Uscale div .9 \yy mul \Uscale div){NUM}
\uput{Opt}[d](NUM){$x_1*$=\,\psPrintValue{\solx}}
\uput{15pt}d](NUM){$x_2"*$=\\psPrintValue{\soly}}
\uput{30pt}d](NUM){$u *$=\,\psPrintValue{\uval 1000 mul round 1000 div}}

\endpsclip

\psaxes[ticks=none]{->}(\xx,\yy)

\uput[d](\xx,0){$x_1%$}

\uput[l](0,\yy){$x_2%$}

\end{pspicture}%

© © N o g A~ W N R

@ Y4 20. pspicture AsX 1 0 p
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%% determining the box size
\defixx{5 } %% box width
\deflyy{4 } %% box height

\begin{pspicture}(0,0)(\xx,\yy)\psgrid[style=gridst
\deflUscale{l }%% local scaling
\psclip{\psframe[linestyle=none](0,0)(\xx,3.3)}
\psset{unit=\Uscale}
\uMaxCD{7}{4H12}.6}
\pnode(EQM){E1}
\uMaxCD{5}{4H{12H.57}
\pnode(EQM){E2}
\uMaxCD{3}{4{12}.45}
\pnode(EQM){E3}
\pscurve[plotpoints=1000,plotstyle=curve,linewidth=
(.5,1)(E1)(E2)(E3)(2,2)(2.5,2.5)

\endpsclip

\uput[45](2.5,2.5){ $1 4 }

\psaxes[ticks=none]{->}(\xx,\yy)

\uput[d](\xx,0){$x_1$}

\uput[l](0,\yy){$x_2%}

\end{pspicture}

g% 21.%$]| a

yle]

1.5pt]%
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