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OXDWH[OXQDWLF

And Now forSomething Completely Different
-- Monty Python , 1972
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Completely Different ? 1RWUHDOO\�
METAPOST LVDQH[DPSOHRI �HPEHGGLQJ�DQLQWHUSUHWHU
LQWROXD7( ; DWFRPSLODWLRQWLPH�VHHluaopen_mplib(L)
LQsource/texk/web2c/luatexdir/lua/luastuff.c
void luainterpreter(void)

lua_State *L;
L = lua_newstate(my_luaalloc, NULL);
:
/* our own libraries */
luaopen_ff(L);
luaopen_pdf(L);
:
luaopen_tex(L);
luaopen_mplib(L);
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6RKRVWLQJ3\WKRQLW·VQRWDQHZLGHD�
LWFDQEHVRPHWKLQJOLNH

luaopen_pythonlib(L) ) ) )

�RI FRXUVHLWPXVWZRUNVXQGHUDOO26 DFWXDOO\VXS�
SRUWHGE\ OXD7( ;�

:H DUHLQWHUHVWHGWRILQGWKHVPDOOHVWVHWRISDWFKHV
RI OXDWH[FRGHEDVH�DQGZH ZDQWWRDYRLG�
�� FRQVWUDLQVRI DQ\VRUWWRGHYHORSPHQWWHDP
�� PDVVLYHFRGHPRGLFDWLRQV
�� UDGLFDOPRGLFDWLRQRI EXLOGLQJSURFHVV�

,WHP�� DQG�� DOUHDG\VD\WRXVWKDW
luaopen_pythonlib(L) LVQRWDJRRGVROXWLRQ) ) )
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/XQDWLF3\WKRQ�
�/XQDWLF3\WKRQLVD WZR�ZD\EULGJHEHWZHHQ3\WKRQ
DQG/XD� DOORZLQJWKHVHODQJXDJHVWRLQWHUFRPPXQL�
FDWH�%HLQJWZR�ZD\PHDQVWKDWLWDOORZV/XD LQVLGH
3\WKRQ�3\WKRQLQVLGH/XD� /XD LQVLGH3\WKRQLQVLGH
/XD� 3\WKRQLQVLGH/XD LQVLGH3\WKRQ�DQGVRRQ�

7KHEULGJLQJPHFKDQLVPFRQVLVWVRI FUHDWLQJWKHPLVV�
LQJLQWHUSUHWHUVWDWHLQVLGHWKHKRVWLQWHUSUHWHU�7KDWLV�
ZKHQ\RXUXQWKHEULGJLQJV\VWHPLQVLGH3\WKRQ�D/XD
LQWHUSUHWHULVFUHDWHG�ZKHQ\RX UXQWKHV\VWHPLQVLGH
/XD� D3\WKRQLQWHUSUHWHULVFUHDWHG��

KWWS���ODEL[�RUJ�OXQDWLF�S\WKRQ
*XVWDYR1LHPH\HU·V�SHUVRQDOODERUDWRU\�
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,QVWDOODWLRQLVVLPSOH�
GRZQORDG/XQDWLFS\WKRQ�UHY��� ZLWKED]DDU

$> bzr branch lp:lunatic-python
�VHHKWWSV���FRGH�ODXQFKSDG�QHW�aQLHPH\HU

�OXQDWLF�S\WKRQ�WUXQN

DQGPRGLI\ � OLQHVLQVHWXS�S\WRPDWFKOXDWH[GLV�
WUR�
1c1
< #!/usr/bin/python
---
> #!/opt/luatex/luatex-lunatic/bin/python
14,16c14,16
< LUALIBS= ["lua5.1"]
< LUALIBDIR= []
< LUAINCDIR= glob.glob("/usr/include/lua*")
---
> LUALIBS= ["lua51"]
> LUALIBDIR= [ � /opt/luatex/luatex-lunatic/luatex/build/texk/web2c � ]
> LUAINCDIR= glob.glob("../luatex/source/texk/web2c/luatexdir/lua51*")
48a49
>
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,WORRNVSURPLVLQJ�IHZVPRGLILFDWLRQVWROXDWH[FRGH�

,Qsource/texk/web2c/luatexdir/lua51/loadlib.c
69c69
< void *lib=dlopen(path, RTLD_NOW);
---
> void *lib=dlopen(path, RTLD_NOW|RTLD_GLOBAL);

� 57/'B*/2%$/

7KH V\PEROVGHILQHGE\ WKLVOLEUDU\ZLOOEH
PDGHDYDLODEOHIRUV\PEROUHVROXWLRQRI VXEVH�
TXHQWO\ORDGHGOLEUDULHV�

�:H DUHORDGLQJWKH3\WKRQLQWHUSUHWHUDVDVKDUHGREMHFW�DQGWKH3\WKRQLQWHUSUHWHUPD\ ORDGLWVRZQ
H[WHUQDOPRGXOHVZKLFKDUHFRPSLOHGDVVKDUHGREMHFWVDVZHOO�DQGWKHVHZLOOZDQWWROLQNEDFNWRWKHV\PEROV
LQWKH3\WKRQLQWHUSUHWHU��
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0RGLI\ loadlib.c LVQRWHQRXJK�UHIHUHQFHPDQXDO
manual/luatexref-t.pdf VD\V�

�'\QDPLF ORDGLQJRI �VRDQG�GOOOHVLVGLV�
DEOHGRQDOOSODWIRUPV��
6R ZH PXVWHQDEOHLWOLQNLQJOXDWH[ZLWKOLEGO�VR�
RWKHU� ILOHVWRPRGLI\�
#########source/texk/web2c/luatexdir/am/liblua51.am #############
12c12
< liblua51_a_CPPFLAGS+= -DLUA_USE_POSIX
---
> liblua51_a_CPPFLAGS+= -DLUA_USE_LINUX

#########source/texk/web2c/Makefile.in #############
98c98
< @MINGW32_FALSE@am__append_14= -DLUA_USE_POSIX
---
> @MINGW32_FALSE@am__append_14= -DLUA_USE_LINUX
1674c1674
< $(CXXLINK)$(luatex_OBJECTS)$(luatex_LDADD)
$(LIBS)
---
> $(CXXLINK)$(luatex_OBJECTS)$(luatex_LDADD)
$(LIBS) -Wl,-E -uluaL_openlibs -fvisibility=hidden -fvisibility-inlines-hidden -ldl

/HW·VORRNDWODVWOLQH�WKLQJVVWDUWWRFRPSOLFDWH) ) )
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:H PXVWHQVXUHWKDWdlopen V\PEROLQlibdl.so LV
YLVLEOHWROXDWH[�VR/XD loadlib ZRUNV�
WKLVLVGRQHSDVVLQJ

-Wl,-E -uluaL_openlibs -ldl

RSWLRQVWRWKHOLQNHU
�KDUGWRGLVFRYHU-uluaL_openlibs RSW��

:KDWDERXW
-fvisibility=hidden -fvisibility-inlines-hidden
RSWLRQV"
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7R DYRLGV\PEROVFROOLVLRQ�PRUHH[DFWO\�D FROOL�
VLRQEHWZHHQDV\PERORIDQH[WHUQDOVKDUHGOLEUDU\
DQGDV\PERORI OXDWH[�

([DPSOH�OXDWH[VHHV\PEROpng_memcpy_checkEH�
FDXVHLW·VFRGHGLQlibpng.so OLQNHGDWFRPSLODWLRQ
WLPH�LW·VLQ
source/libs/libpng/libpng-1.2.38/pngmem.c

:H KDYHV\PEROVFROOLVLRQLIOXDWH[OXQDWLFORDG�DW
UXQWLPH�E\S\WKRQ�DVKDUHGREMHFWWKDWUHIHUV
png_memcpy_checkRIDQRWKHUlibpng.so � RWKHUZLVH
QR�

6RV\PEROVFROOLVLRQLVDUXQWLPHHUURU�
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7KHVROXWLRQLVGLUW\�
� �KLGHDOOV\PEROV��VLPSOH��

MXVWSDWFKWKHbuild.sh VFULSWRI OXDWH[VRXUFHV
E\ DGGLQJ
28a29,36
> CFLAGS="-g-O2 -Wno-write-strings

-fvisibility=hidden"
> CXXFLAGS="$CFLAGS

-fvisibility-inlines-hidden"
> export CFLAGS
> export CXXFLAGS

� �XQKLGH�WKHV\PEROVWKDWDUHQHFHVVDU\WRVHH
dlopen RI libdl.so �QRW�VR�VLPSOH�
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�8QKLGH�LVDPDWWHURI FKDQJHIURP
gcc -DHAVE_CONFIG_H-I. -I../../../source/texk/web2c
-I./.. -I/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/texk
-I/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/source/texk
-I../../../source/texk/web2c/luatexdir/lua51 -DLUA_USE_LINUX-g -O2
-Wno-write-strings
-fvisibility=hidden
-Wdeclaration-after-statement
-MT liblua51_a-lapi.o -MD -MP -MF.deps/liblua51_a-lapi.Tpo -c -o
liblua51_a-lapi.o `test -f � luatexdir/lua51/lapi.c � || echo
� ../../../source/texk/web2c/ � `luatexdir/lua51/lapi.c
WR
gcc -DHAVE_CONFIG_H-I. -I../../../source/texk/web2c
-I./.. -I/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/texk
-I/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/source/texk
-I../../../source/texk/web2c/luatexdir/lua51 -DLUA_USE_LINUX-g -O2
-Wno-write-strings
-Wdeclaration-after-statement
-MT liblua51_a-lapi.o
-MD -MP -MF.deps/liblua51_a-lapi.Tpo -c -o liblua51_a-lapi.o `test -f
� luatexdir/lua51/lapi.c � || echo
� ../../../source/texk/web2c/ � `luatexdir/lua51/lapi.c

�DERXW�� OLQHV��
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WKHQ�KLGH�DQGUHFRPSLOHOXDWH[�
/bin/bash ./libtool --tag=CXX --mode=link ./CXXLD.sh -g -O2
-Wno-write-strings -fvisibility=hidden -fvisibility-inlines-hidden -o
luatex luatex-luatex.o libluatex.a libff.a libluamisc.a libzzip.a
libluasocket.a liblua51.a
/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/libs/libpng/libpng.a
/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/libs/zlib/libz.a
/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/libs/xpdf/libxpdf.a
/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/libs/
obsdcompat/libopenbsd-compat.a libmd5.a libmplib.a lib/lib.a
/opt/luatex/luatex-lunatic/luatex-snapshot-0.42.0/build/texk/kpathsea/libkpath-
sea.la
-lm -Wl,-E -uluaL_openlibs -fvisibility=hidden
-fvisibility-inlines-hidden -ldl

,W·VDPDQXDORSHUDWLRQ�DERXWa�� PLQ�RIHGLWLQJ�
�, KDYHFROOHFWHGDOOWKHVHVWXIILQtrick.sh �
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$IWHUWKDW�
ZHDUHUHDG\GREXLOG/XQDWLFS\WKRQDQGORDGS\WKRQ
LQWHUSUHWHUZLWKDZUDSSHUpython.lua OLNHWKLV�
loaded = false
func = package.loadlib(
"/opt/luatex/luatex-lunatic/lib/python2.6/
site-packages/python.so",
"luaopen_python")
if func then

func()
return

end
if not loaded then

error("unable to find python module")
end

DQGWHVWtest.tex
%%test.tex
\directlua{require "python";sys = python.import("sys");
tex.print(tostring(sys.version_info))}
\bye
$> luatex --fmt=plain --output-format=pdf test.tex
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)LUVWFRQFOXVLRQ�

�� FRQVWUDLQVRI DQ\VRUWWRGHYHORSPHQWWHDP@

�� PDVVLYHFRGHPRGLFDWLRQV@

�� UDGLFDOPRGLFDWLRQRI EXLOGLQJSURFHVVB

And Now forSomething Completely Different ) ) )
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) ) ) ) ) ) ) ) ),QWHUPH]]R�:K\ GRZH GRLW"
OXD7( ;� &RQ7( ;W�mkiv LVDOUHDG\D SRZHUIXOWRRO
IRUSXEOLVKLQJFRQWHQW�
%HFDXVHZH JDLQ
� +SRZHUZLWK /XD loaddlib �UHPHPEHU�LW·VHQ�

DEOHGLQOXDWH[ OXQDWLF) ) )�
� ++SRZHUZLWKS\WKRQLQOXD�3\WKRQKDVPRUH

ELQGLQJVWKDQ/XD) ) )�
,WORRNVDWWUDFWLYHH[SHFLDOO\ZLWK0HWD7( ;

%XWZ HORVH
� SRUWDELOLW\�, KDYHQRLGHDDERXW:LQGRZVŠ �

DQGZKDWDERXWGLIIHUHQWV/LQX[ GLVWURV"�
� VWDELOLW\�3\WKRQ������ ���DOSKD) ) )�

������ ���DOSKD) ) )DQGLW·VRQO\DERXWS\WKRQ�
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) ) ) ) ) ) ) ) )DQGZK\ , GLGQ·WGRQHLW�

$ S\WKRQLQWHUSUHWHUGRHVQRW�FRPSOHWH�LQDQ\VHQVH
OXDWH[�EHFDXVH/XD LVD SHUIHFWFKRLFH�LW·VVPDOO�
VWDEOH�DQG26�DZDUH�LW·EDVHGRQ�&� RSHUDWLQJV\V�
WHP��

,Q WKHHQG�DQH[LVWLQJS\WKRQELQGLQJLVDWWUDFWLYH
LILVVWDEOH�ULFK�FRPSOHWHDQGPDWXUHUHVSHFWWRDQ
H[LVWLQJOXDELQGLQJ�RULIWKHUHLVQRWDOXDELQGLQJ
�DQG\RX GRQ·WZDQWWREXLOGRQHE\ \RXUVHOI�
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*DOOHU\

import sys
import fontforge
class simpledraw(object):

def __init__(self,font_file):
self.font = fontforge.open(font_file)

def getcurve(self,letter):
self.glname = letter
res_Array = []
res = dict()
try :

g = self.font[letter]
except Exception ,e :

res[ � err � ] = str(e)
res_Array.append(res)
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,PDJH3URFHVVLQJ�,PDJH0DJLFNŠ
%%here somesetups ...
%%
%%
%%lua layer
%%
\startluacode
function testimagemagick(box,t)

local w, h, d, f
local res = 118.110 -- 300 dpi
local opacity = 25
local sigma = 15
local x = 10
local y = 10
w = math.floor((tex.wd[box]/65536 )

/72.27*2.54*res)
h = math.floor(((tex.ht[box]/65536)+

(tex.dp[box]/65536))
/72.27*2.54*res)

f = string.format("%s.png",t)

--
-- Call python interpreter
--
require("python")
pmw= python.import("PythonMagickWand")
wand= pmw.NewMagickWand()
background = pmw.NewPixelWand(0)
pmw.MagickNewImage(wand,w,h,background)
pmw.MagickSetImageResolution(wand,res,res)
pmw.MagickSetImageUnits(wand,

pmw.PixelsPerCentimeterResolution)
pmw.MagickShadowImage(wand,opacity,sigma,x,y)
pmw.MagickWriteImage(wand,f)

end
\stopluacode
%%
%%Python code
%%
%%import PythonMagickWandas pmw
%%pmw.MagickWandGenesis()
%%wand= pmw.NewMagickWand()
%%background = pmw.NewPixelWand(0)
%%pmw.MagickNewImage(wand,200,200,background)
%%pmw.MagickSetImageResolution(wand,118.110,118.110)
%%pmw.MagickSetImageUnits(wand,
%% pmw.PixelsPerCentimeterResolution)
%%pmw.MagickShadowImage(wand,90,3,2,2)
%%pmw.MagickWriteImage(wand,"out.png")
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,PDJH3URFHVVLQJ�3,/
\startluacode
function testPIL(imageorig,imagesepia)

require("python")
PIL_Image = python.import("PIL.Image")
PIL_ImageOps= python.import("PIL.ImageOps")
python.execute([[

def make_linear_ramp(white):
ramp = []
r, g, b = white
for i in range(255):

ramp.extend((r*i/255, g*i/255, b*i/255))
return ramp

]])
-- makesepia ramp
-- (tweak color as necessary)
sepia = python.eval("make_linear_ramp((255,

240, 192))")
im = PIL_Image.open(imageorig)
-- convert to grayscale
if not(im.mode == "L")
then

im = im.convert("L")
end

-- optional: apply contrast
-- enhancementhere, e.g.
im = PIL_ImageOps.autocontrast(im)
-- apply sepia palette
im.putpalette(sepia)
-- convert back to RGB for JPEG/PNG
im = im.convert("RGB")
im.save(imagesepia)

end
\stopluacode
%%
%%ConTeXtlayer
\def\SepiaImage#1#2{%
\ctxlua{testPIL("#1","#2")}%
\startcombination[1*2]
{\externalfigure[#1][width=512pt]}{\ss
Orig.}
{\externalfigure[#2][width=512pt]}{\ss
Sepia}
\stopcombination
}
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%%
%%Main program
\starttext
\startTEXpage
\SepiaImage{lena.png}{lena-sepia.png}
\stopTEXpage
\stoptext

Jmdb)

N`kd\
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/DQJXDJHDGDSWHU�3RVWVFULSW
\startluacode
function testgs(epsin,pdfout)

require("python")
gsmodule = python.import("testgs")
ghost = gsmodule.gs()
ghost.appendargs( � -q � )
ghost.appendargs( � -dNOPAUSE� )
ghost.appendargs( � -dEPSCrop� )
ghost.appendargs( � -sDEVICE=pdfwrite� )
ghost.InFile = epsin
ghost.OutFile = pdfout
ghost.run()

end
\stopluacode

\def\epstopdf#1#2{\ctxlua{testgs("#1","#2")}}
\def\EPSfigure[#1]{%lazy way to load eps
\epstopdf{#1.eps}{#1.pdf}%
\externalfigure[#1.pdf]%
}
\starttext
\startTEXpage
{\EPSfigure[golfer]}
{\ss golfer.eps}
\stopTEXpage
\stoptext

bjga`m)`kn

testgs.py �DGKRF�ELQGLQJIRUJKRVWVFULSW�



(XUR7H;���� 	 � UG&RQ7H;W0HHWLQJ �����

/DQJXDJHDGDSWHU�3RVWVFULSWFRQW·HG�
\startluacode
function epstopdf(epsin,pdfout)..end
function barcode(text,type,options,savefile)

require("python")
gsmodule = python.import("testgs")
barcode_string =
string.format("%%!\n100 100 moveto (%s) (%s)

%sbarcode showpage",
text,options,type)

psfile = string.format("%s.ps",savefile)
epsfile = string.format("%s.eps",savefile)
pdffile = string.format("%s.pdf",savefile)
temp = io.open(psfile, � w� )
print(psfile)
temp:write(tostring(barcode_string),"\n")
temp:flush()
io.close(temp)
ghost = gsmodule.gs()
ghost.rawappendargs(� -q � )
ghost.rawappendargs(� -dNOPAUSE� )
ghost.rawappendargs(� -sDEVICE=epswrite� )
ghost.rawappendargs(

string.format( � -sOutputFile=%s� ,epsfile))
ghost.rawappendargs(� barcode.ps� )
ghost.InFile= psfile
ghost.run()

end
\stopluacode

%%
%%ConTeXtlayer
\def\epstopdf#1#2{\ctxlua{epstopdf("#1","#2")}}
\def\EPSfigure[#1]{%lazy way to load eps
\epstopdf{#1.eps}{#1.pdf}%
\externalfigure[#1.pdf]%
}

\def\PutBarcode[#1]{%
\getparameters[bc][#1]%
\ctxlua{barcode("\csname bctext\endcsname",

"\csname bctype\endcsname",
"\csname bcoptions\endcsname",
"\csname bcsavefile\endcsname"

)}%
\expanded{\EPSfigure[\csname bcsavefile\end-
csname]}%
}



(XUR7H;���� 	 � UG&RQ7H;W0HHWLQJ �����

\starttext
\startTEXpage
{\PutBarcode[text={CODE 39},type={code39},

options={includecheck includetext},
savefile={TEMP1}]}\\

{\ss code39}
\blank
{\PutBarcode[text={CONTEXT},type={code93},

options={includecheck includetext},
savefile={TEMP2}]}\\

{\ss code93}
\blank
{\PutBarcode[text={977147396801},type={ean13},

options={includetext},
savefile={TEMP3}]}\\

{\ss ean13}
\stopTEXpage
\stoptext

^j _`.4

^j _`4.

`\i,.
WKH\ORRNJRRG�EXWRQFHSULQWHGWKH\DUHXJO\) ) )
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6FLHQWLILF	 PDWKH[WHQVLRQ�6DJHPDWK
\startluacode
function test_ode(graphout)

require("python")
pg = python.globals()
SAGESTUB= python.import("sagestub")
sage = SAGESTUB.sage
python.execute([[

def f_1(t,y,params):
return[y[1],

-y[0]-params[0]*y[1]*(y[0]**2-1)]
]])
python.execute([[
def j_1(t,y,params):

return [ [0,1.0],
[-2.0*params[0]*y[0]*y[1]-1.0,
-params[0]*(y[0]*y[0]-1.0)], [0,0]

]
]])

T=sage.gsl.ode.ode_solver()
T.algorithm="rk8pd"
f_1 = pg.f_1
j_1 = pg.j_1
pg.T=T
python.execute("T.function=f_1")
T.jacobian=j_1

python.execute("T.ode_solve(y_0=[1,0],
t_span=[0,100],
params=[10],num_points=1000)")

python.execute(string.format(
"T.plot_solution(filename= � %s� )",
graphout ))

end
\stopluacode
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\def\TestODE#1{%
\ctxlua{test_ode("#1")}%
\startcombination[1*2]
{%
\vbox{\hsize=8cm
Consider solving the Van der pol oscillator
$x�� (t) +ux� (t)(x(t)^2-1)+x(t)=0 $
between $t=0$ and $t= 100$.
As a first order system it is
$x� =y$
$y� =-x+uy(1-x^2)$
Let us take $u=10$and use
initial conditions $(x,y)=(1,0)$ and use the
\emphsl{\hbox{runga-kutta} \hbox{prince-dormand}}
algorithm.
}%
}{\ss \ }
{\externalfigure[#1][width=9cm]}{\ss Result for
1000 points}
\stopcombination}

\starttext
\startTEXpage
\TestODE{ode1.pdf}
\stopTEXpage
\stoptext

>jind_`m njgqdiboc` Q\i _`mkjg jn^dgg\ojm
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6FLHQWLILF	 PDWKH[WHQVLRQ�5
# test-R
import rpy2.robjects as robjects
import rpy2.rinterface as rinterface
class density(object):

def __init__(self,samples,outpdf,w,h,kernel):
self.samples = samples
self.outpdf= outpdf
self.kernel = kernel
self.width=w
self.height=h

def run(self):
r = robjects.r
data = [int(k.strip())

for k in
file(self.samples, � r � ).readlines()]

x = robjects.IntVector(data)
r.pdf(file=self.outpdf,

width=self.width,
height=self.height)

z = r.density(x,kernel=self.kernel)
r.plot(z[0],z[1],xlab= �� ,ylab= �� )
r[ � dev.off � ]()

if __name__== � __main__� :
dens =
density( � u-random-int � , � test-001.pdf � ,

10,7, � o� )
dens.run()

%%luatex
\startluacode
function testR(samples,outpdf,w,h,kernel)

require("python")
pyR = python.import("test-R")
dens =
pyR.density(samples,outpdf,w,h,kernel)
dens.run()

end
\stopluacode
%%ConText Layer
\def\plotdensity[#1]{%
\getparameters[R][#1]%
\expanded{\ctxlua{testR("\Rsamples",

"\Routpdf",\Rwidth,\Rheight,"\Rkernel")}}}
%Main
\starttext
\startTEXpage
\plotdensity[samples={u-random-int},kernel={o},
outpdf={test-001.pdf},width={10},height={7}]
\startcombination[1*2]
{\vbox{\hsize=400bp
This is a density plot of around {\tt 100000}
randomnumbers between$0$ and $2^{16}-1$
generated from {\tt \hbox{/dev/urandom}}}}{}
{\externalfigure[test-001.pdf]

[width={400bp}]}{}
\stopcombination
\stopTEXpage
\stoptext
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6FLHQWLILF	 PDWKH[WHQVLRQ�VFLS\
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6FLHQWLILF	 PDWKH[WHQVLRQ�5227
#
#test-ROOT1
#
from ROOTimport TCanvas,

TGraph,TGraphErrors,TMultiGraph
from ROOTimport gROOT
from math import sin
from array import array
def run(filename):

c1 = TCanvas("c1","multigraph",200,10,700,500)
c1.SetGrid()
mg =TMultiGraph()
n = 24;
x = array( � d� ,range(24))
data = file( � data� ).readlines()
for line in data:

line = line.strip()
y = array( � d� ,

[float(d) for d in line.split()])
gr = TGraph(n,x,y)
gr.Fit("pol6","q")
mg.Add(gr)

mg.Draw("ap")
c1.Update()
c1.Print(filename)
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6FLHQWLILF	 PDWKH[WHQVLRQ�5227

%%
%%ConTeXt
\startluacode
function test_ROOT(filename)

require("python")
test = python.import( � test-ROOT1� )
test.run(filename)

end
\stopluacode
\starttext
\startTEXpage
\ctxlua{test_ROOT("data.pdf")}
\rotate[rotation=90]{\externalfigure[data.pdf]}
\stopTEXpage
\stoptext
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*UDSK�QHWZRUN[

miles_graph() returns an undirected graph over the 128 UScities from
the datafile miles_dat.txt. The cities each have location and population
data. The edges are labeled with the distance betwen the two cities.

This example is described in Section 1.1 in Knuth� s book [1,2].

References.
-----------
[1] Donald E. Knuth,

"The Stanford GraphBase: A Platform for Combinatorial Computing",
ACMPress, NewYork, 1993.

[2] http://www-cs-faculty.stanford.edu/~knuth/sgb.html
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'DWDEDVH�2UDFOH%HUNHOH\'% ;0/
\usetypescriptfile[type-gentium]
\usetypescript[gentium]
\setupbodyfont[gentium,10pt]
\setuppapersize[A5][A5]
\setuplayout[height=middle,
topspace=1cm,header={2\lineheight},
footer=0pt,backspace=1cm,margin=1cm,
width=middle]
%%
%% DBXML
%%
\startluacode
function testdbxml(title,preamble,

postamble,filename)
require("python")
pg = python.globals()
wikiversity =

python.import("wikidbxml_queryTxn")
wikiversity.writeres(title,preamble,

postamble,filename)
end
\stopluacode

%%
%%ConTeXt
%%
\def\testdbxml[#1]{%
\getparameters[dbxml][#1]%
\ctxlua{%
testdbxml("\csname dbxmltitle\endcsname",

"\csname dbxmlpreamble\endcsname",
"\csname dbxmlpostamble\endcsname",
"\csname dbxmlfilename\endcsname")}%

\input \csname dbxmlfilename\endcsname%
}
\starttext
\testdbxml[title={Primary mathematics/Numbers},

preamble={},
postamble={},
filename={testres.tex}]

\stoptext

�� IURP·0HGLD:LNL�IRUPDW·WR;0/�'RF%RRN �PRUH
H[DFWO\GRFERRN5(/$; 1* JUDPPDU����

�� IURP;0/�'RF%RRN WR&RQ7( ;W�mkiv
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�

� 3ULPDU\PDWKHPDWLFV�1XPEHUV

��� 3ULPDU\PDWKHPDWLFV�1XPEHUV

����� 7HDFKLQJ1XPEHU

7KLVSDJHLVIRUWHDFKHUVRUKRPH�VFKRROHUV�,WLVDERXWWHDFKLQJWKHEDVLFFRQFHSWVDQGFRQYHQWLRQVRIVLPSOHQXPEHU�

������� 'HYHORSLQJDVRXQGFRQFHSWRIQXPEHU

&KLOGUHQW\SLFDOO\OHDUQDERXWQXPEHUVDWDYHU\\ RXQJDJHE\ OHDUQLQJWKHVHTXHQFHRIZRUGV��RQH�WZR�WKUHH�IRXU� ILYH�HWF�8VXDOO\�
LQFKDQWLQJWKLVLQFRQMXQFWLRQZLWKSRLQWLQJDWDVHWRIWR\V�RUPRXQWLQJDIOLJKWRIVWHSVIRUH[DPSOH�7\SLFDOO\� sPLVWDNHVsDUHPDGH�
7R\VRUVWHSVDUHPLVVHGRUFRXQWHGWZLFH�RUDPLVWDNHLVPDGHLQWKHFKDQWHGVHTXHQFH�9HU\RIWHQ�IURP WKHVHVRUWVRIDFWLYLWLHV�
DQGIURP LQIRUPDOPDWFKLQJDFWLYLWLHV�DFKLOGsVFRQFHSWRIQXPEHUDQGFRXQWLQJHPHUJHVDVWKHLUPLVWDNHVDUHFRUUHFWHG�+RZHYHU�
KHUH�DWWKHYHU\IRXQGDWLRQRIQXPHULFDOFRQFHSWV�FKLOGUHQDUHRIWHQOHIWWRsSXWLWDOOWRJHWKHUsWKHPVHOYHV�DQGVRPHVWDUWRIIRQD
VKDN\IRXQGDWLRQ�1XPEHUFRQFHSWVFDQEHGHOLEHUDWHO\GHYHORSHGE\ VXLWDEOHDFWLYLWLHV�7KHILUVWRQHRIWKHVHLVREMHFWPDWFKLQJ�

����� 0DWFKLQJ$FWLYLWLHV

$VRSSRVHGWRWKHW\SLFDOFRXQWLQJDFWLYLW\FKLOGHQDUHILUVWH[SRVHGWR�PDWFKLQJVHWVRIREMHFWVJLYHVDILUPIRXQGDWLRQIRUWKHFRQFHSW
RIQXPEHUDQGQXPHULFDOUHODWLRQVKLSV�,WLVYHU\LPSRUWDQWWKDWPDWFKLQJVKRXOGEHDSK\VLFDODFWLYLW\WKDWFKLOGUHQFDQUHODWHWR
DQGEXLOGRQ�
7\SLFDODFWLYLWLHVZRXOGEHDWR\sVWHD�SDUW\� :LWKDVHWRI�VD\� IRXUWR\FKDUDFWHUV�HDFK WR\ KDVDSODFHWRVLW� (DFK WR\KDVDFXS�
PD\EHDVDXFHU� DSODWHHWF�:LWKRXWHYHQPHQWLRQLQJsIRXUs� ZHFDQWDONZLWKWKHFKLOGDERXWsWKHULJKWQXPEHUsRIFXSV�RISODWHV
HWF�: HFDQWDONDERXWsWRRPDQ\sRUsQRWHQRXJKs� +HUH�ZHDUHWDONLQJDERXWQXPEHUDQGLPSRUWDQWQXPEHUUHODWLRQVZLWKRXWHYHQ
PHQWLRQLQJZKLFKQXPEHUZHDUHWDONLQJDERXW�2QO\DIWHUDORWRIDFWLYLWLHVRIWKLVW\SHVKRXOGZHWDONDERXWVSHFLILFQXPEHUVDQG
WKHLGHDRIQXPEHULQWKHDEVWUDFW�

����� 1XPEHUDQG1XPHUDOV

7HDFKHUVVKRXOGSULQWWKHVHQXPEHUVRUVKRZ WKHFKLOGUHQWKHVHQXPEHUV�,GHDOO\� WKHQXPEHUVVKRXOGEHKDQGOHGE\ WKHVWXGHQW�
7KHUHDUHDQXPEHURIZD\VWRDFKHLYHWKLV�FXWRXWQXPHUDOVIURPKHDY\ FDUGVWRFN�VKDSHWKHPZLWKFOD\WRJHWKHU� SXUFKDVHZRRGHQ
QXPHUDOVRUJLYHWKHPVDQGSDSHUQXPHUDOVWRWUDFH�6LPXOWDQHRXVO\� VKRZ WKHGHILQLWLRQVRIWKHVHQXPEHUVDVFRQWDLQHUVRUGLVFUHWH
TXDQWLWLHV�XVLQJER[ HVDQGVPDOOEDOOV�HJ� � EDOO�� EDOOV�HWF�1RWHWKDW� PHDQV�QREDOOV���7KLVVKRXOGWDNHVRPHWLPHWROHDUQ
WKRURXJKO\�GHSHQGLQJRQWKHVWXGHQW��
� � � � � � � � � �

����� 3ODFH9DOXH

7KH1H[WVWHSLVWROHDUQWKHSODFHYDOXHRIQXPEHUV�
,WLVSUREDEO\WUXHWKDWLI\ RXDUHUHDGLQJWKLVSDJH\ RXNQRZ WKDWDIWHU� FRPHV�� �DQG\ RXXVXDOO\FDOOLWWHQ�EXWWKLVZRXOGQRWEH
WUXHLI\ RXZRXOGEHORQJWRDQRWKHUFXOWXUH�
7DNHIRUH[DPSOHWKH0D\ D&XOWXUHZKHUHWKHUHDUHQRWWKHWHQV\PEROVDERYHEXWWZHQW\V\PEROV�
FIUKWWS���ZZZ�PLFKLHOE�QO�PD\D�PDWK�KWPO
,PDJLQHWKDWLQVWHDGRIXVLQJ�� V\PEROVRQHXVHVRQO\� V\PEROV�)RUH[DPSOH� DQG�
+HUHLVKRZ WKHV\VWHPZLOOEHFUHDWHG�
%LQDU\� � �� �� ��� ��� ��� ��� ���� ���

'HFLPDO� � � � � � � � � ���

2ULIRQHXVHVWKHV\PEROV$ DQG%RQHJHWV�
%LQDU\$ %%$%%%$$%$%%%$%%%%$$$���

'HFLPDO� � � � � � � � � ���

7KLVPD\ JLYH\ RXHQRXJKLQIRUPDWLRQWRILJXUHWKHSODFHYDOXHLGHDRIDQ\QXPEHUV\VWHP�
)RUH[DPSOHZKDWLI\ RXXVHG� V\PEROVLQVWHDGRI� �VD\�������

�

7ULQDU\� � � �� �� �� �� �� �� ��� ���

'HFLPDO� � � � � � � � � � ���

,I \ RXsUHLQWRFRPSXWHUV�WKH+(;$'(&,0$/ �%DVH��� RU+H[ IRUVKRUW�QXPEHUV\VWHPZLOOEHRILQWHUHVWWR\ RX�7KLVV\VWHPXVHV�
ELQDU\GLJLWVDWDWLPHWRUHSUHVHQWQXPEHUVIURP � WR�� �GHFLPDO��7KLVDOORZVIRUDPRUHFRQYHQLHQWZD\ WRH[SUHVVQXPEHUVWKH
ZD\ FRPSXWHUVWKLQN� WKDWZHFDQXQGHUVWDQG�6RQRZ Z HQHHG�� V\PEROVLQVWHDGRI�� �� RU��� 6RZHXVH����������$%&'() �
%LQDU\� � �� �� ��� ��� ��� ��� ���� ���� ���� ���� ���� ���� ���� ���� ����� ���

'HFLPDO� � � � � � � � � � �� �� �� �� �� �� �� ���

+H[ � � � � � � � � � � $ % & ' ( ) �� ���

����� 5HVRXUFHVIRU(DUO\0DWK

�� )XQ: D\VDQG(DV\*DPHVIRU<RXQJ/HDUQHUV0DWK�5HSURGXFLEOH�(DV\�WR�3OD\/HDUQLQJ*DPHV7KDW+HOS.LGV%XLOG(VVHQWLDO
0DWK6NLOOV�E\ 6XVDQ-XOLR�6FKRODVWLF3URIHVVLRQDO������
(HQLH0HHQLH0LQH\0DWK��0DWK3OD\IRU<RXDQG<RXU3UHVFKRROHU� E\ /LQGD$OOLVRQ�/LWWOH%URZQ	 &R�������
0DUVKPDOORZ 0DWK�(DUO\0DWKIRU7RGGOHUV�3UHVFKRROHUVDQG3ULPDU\6FKRRO&KLOGUHQ�E\ 7UHYRU6FKLQGHOHU� 7UDIIRUG������
1XPEHU: RQGHU�7HDFKLQJ %DVLF0DWK&RQFHSWVWR3UHVFKRROHUV�E\ 'HERUDK6DDWKRIIDQG-DQH-DUUHOO�+ROPDQ%LEOH������
FIU&DWHJRU\�6FKRRORI0DWKHPDWLFV
FIU&DWHJRU\�3DJHVPRYHGIURP:LNLERRNV
FIU&DWHJRU\�3ULPDU\HGXFDWLRQ
1H[WLQ3ULPDU\6FKRRO0DWKHPDWLFV�
FIUKWWS���HQ�ZLNLYHUVLW\�RUJ�ZLNL�3ULPDU\BPDWKHPDWLFV�$GGLQJBQXPEHUV
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'DWDEDVH�VTOLWH
%%somesetups here ..

%%
%%sqlite
%%
\startluacode
function listtitles(title)

require("python")
pg = python.globals()
wikiversity =

python.import("wikidbxml_queryTxn")
r = wikiversity.querycategory(title)
local j = 0
local res = r[j] or {}
while res do
local d =
string.format("\%s\\par",

string.gsub(tostring(res), � _� , � � ))
tex.sprint(tex.ctxcatcodes,d)
j = j+1
res = r[j]

end
end
\stopluacode

%%
%%sqlite
%%
\startluacode
function simplereports(title)

require("python")
pg = python.globals()
wikiversity =

python.import("wikidbxml_queryTxn")
r = wikiversity.simplereports(title)
local j = tonumber(r)
for v = 0,j-1 do
local d =

string.format("\\input reps\%04d ",v)
tex.sprint(tex.ctxcatcodes,d)

end
print( j )

end
\stopluacode
%%
%%ConTeXt
%%
\starttext
{\bfb Query for � geometr� :}
\ctxlua{listtitles("geometr")}%
\ctxlua{simplereports("geometr")}%
\stoptext
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�

4XHU\IRU·JHRPHWU·�*HRPHWULFDOJHEUD
*HRPHWU\
,QWURGXFWRU\$OJHEUDDQG*HRPHWU\
2UELWDOJHRPHWU\
&RRUGLQDWH*HRPHWU\

�

� *HRPHWULFDOJHEUD

��� *HRPHWULFDOJHEUD

7KLVFDWHJRU\LVIRUDUWLFOHVOLVWHGXQGHU�*HRPHWULFDOJHEUD�
FIU&DWHJRU\�*HRPHWU\
FIUGH�.DWHJRULH�$OJHEUDLVFKH*HRPHWULH
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�

� *HRPHWU\

��� *HRPHWU\

7KLVVXEGLYLVLRQLVGHGLFDWHGWREULGJLQJWKHJDSEHWZHHQWKHPDWKHPDWLFDOOD\SHUVRQDQGWKHVWXGHQWZKRLVUHDG\WROHDUQFDOFXOXV
DQGKLJKHUPDWKHPDWLFVRUWRWDNHRQDQ\RWKHUHQGHDYRXUWKDWUHTXLUHVDQXQGHUVWDQGLQJRIEDVLFDOJHEUDDQG�DWOHDVW(XFOLGHDQ�
JHRPHWU\�

����� 6XEGLYLVLRQQHZV

����� 'HSDUWPHQWV

����� $FWLYHSDUWLFLSDQWV

7KHKLVWRULHVRI:LNLYHUVLW\SDJHVLQGLFDWHZKRWKHDFWLYHSDUWLFLSDQWVDUH� ,I \ RXDUHDQDFWLYHSDUWLFLSDQWLQWKLVVXEGLYLVLRQ�\ RX
FDQOLVW\ RXUQDPHKHUH�WKLVFDQKHOSVPDOOVXEGLYLVLRQVJURZ DQGWKHSDUWLFLSDQWVFRPPXQLFDWHEHWWHU�IRUODUJHVXEGLYLVLRQVDOLVW
RIDFWLYHSDUWLFLSDQWVLVQRWQHHGHG��3OHDVHUHPHPEHU�LI\ RXKDYHDQ
FIUKWWS���HQ�ZLNLYHUVLW\�RUJ�Z�LQGH[�SKS"WLWOH 6SHFLDO�8VHUORJLQ?	W\SH VLJQXS
FIU&DWHJRU\�*HRPHWU\
FIU&DWHJRU\�,QWURGXFWLRQV
FIU?�
FIU?�
,Q&DUWHVLDQRU$QDO\WLF*HRPHWU\ZHZLOOOHDUQKRZ WRUHSUHVHQWSRLQWV�OLQHV�DQGSODQHVXVLQJWKH&DUWHVLDQ&RRUGLQDWH6\VWHP�
DOVRFDOOHG5HFWDQJXODU&RRUGLQDWH6\VWHP�7KLVFDQEHDSSOLHGWRVROYHDEURDGUDQJHRISUREOHPVIURP JHRPHWU\WRDOJHEUDDQGLW
ZLOOEHYHU\XVHIXOODWHURQ&DOFXOXV�

����� &DUWHVLDQ&RRUGLQDWH6\VWHP

7KHIRXQGDWLRQVRI$QDO\WLF*HRPHWU\OLHLQWKHVHDUFKIRUGHVFULELQJJHRPHWULFVKDSHVE\ XVLQJDOJHEUDLFHTXDWLRQV�2QHRIWKHPRVW
LPSRUWDQWPDWKHPDWLFLDQVWKDWKHOSHGWRDFFRPSOLVKWKLVWDVNZDV5HQ«'HVFDUWHVIRUZKRPWKHQDPHLVJLYHQWRWKLVH[FLWLQJVXEMHFW
RIPDWKHPDWLFV�

������� 7KH&RRUGLQDWH6\VWHP

)RUDFRRUGLQDWHV\VWHP WREHXVHIXOZHZDQWWRJLYHWRHDFK SRLQWDQDWULEXWHWKDWKHOSWRGLVWLQJXLVKDQGUHODWHGLIIHUHQWSRLQWV�
,QWKH&DUWHVLDQV\VWHPZHGRWKDWE\ GHVFULELQJDSRLQWXVLQJWKHLQWHUVHFWLRQRIWZR��' &RRUGLQDWHV�RUPRUH�+LJKHU'LPHQVLRQDO
&RRUGLQDWHV�OLQHV�7KHUHIRUHDSRLQWLVUHSUHVHQWHGDV3�[��[��[������[Q� LQ�Q� GLPHQVLRQV�

����� /LFHQVLQJ�

�*HRPHWU\LVWKHRQO\VFLHQFHWKDWLWKDWKSOHDVHG*RGKLWKHUWRWREHVWRZ RQPDQNLQG��m7KRPDV+REEHV
7KLVGHSDUWPHQWRIWKH2O\PSLDG0DWKHPDWLFVFRXUVHIRFXVHVRQSUREOHP�VROYLQJEDVHGRQFLUFOHVDQGYHFWRUV�WKXVJHQHUDOL]LQJ
WR&RRUGLQDWH*HRPHWU\� 2XUPDMRUIRFXVLVRQ5HFWDQJXODU�&DUWHVLDQ�&RRUGLQDWHV�DOWKRXJKWKHFRXUVHGRHVWRXFK XSRQ3RODU
FRRUGLQDWHV�
7KHILUVWVHFWLRQLVEDVHGRQWKHJHRPHWULFVWXG\RIFLUFOHV�$OWKRXJKQRWEDVHGRQSXUHDQDO\WLFDOJHRPHWU\� LWXVHV$SSRORQLXV�VW\OH
UHIHUHQFHOLQHVLQDGGLWLRQWR7KHRUHPVRQ7DQJHQWV�$UHDV�HWF�
7KHVHFRQGVHFWLRQLVGHYRWHGWR9HFWRU$QDO\VLV�FRYHULQJSUREOHP�VROYLQJIURP /DWWLFHVDQG$IILQH*HRPHWU\WR/LQHDU$OJHEUDRI
9HFWRUV
7KLUGVHFWLRQ�IRFXVLQJRQORFXVSUREOHPV�LVDOODERXWFRQLFVHFWLRQVDQGRWKHUFXUYHVLQWKH&DUWHVLDQ SODQH�

����� 7H[WERRNV

����� 3UDFWLFH4XHVWLRQV

�

����� 5HODWHG: HE$SSV

����� &KDSWHUV

������ $FWLYHSDUWLFLSDQWV

7KHKLVWRULHVRI:LNLYHUVLW\SDJHVLQGLFDWHZKRWKHDFWLYHSDUWLFLSDQWVDUH�,I \ RXDUHDQDFWLYHSDUWLFLSDQWLQWKLVGLYLVLRQ�\ RXFDQ
OLVW\ RXUQDPHKHUH�WKLVFDQKHOSVPDOOGLYLVLRQVJURZ DQGWKHSDUWLFLSDQWVFRPPXQLFDWHEHWWHU�IRUODUJHGLYLVLRQVDOLVWRIDFWLYH
SDUWLFLSDQWVLVQRWQHHGHG��
�5(',5(&7
FIU?�
3267 <285 48(67,216 21 7+,6 7$/.3 $*( $1' *(7 $16:(56 )520 27+(5 9,(:(56� $/62 :( &$1 ',6&866 62/87,216 $1'
',6$ *5((0(176�

������ &RQJUXHQF\

7ZRWKLQJVDUHFRQJUXHQWLIWKH\DUHWKHVDPH�2ND\� RQWRQH[WWRSLF���: DLWDVHFRQG�ZHGLGQsWGHILQHWKDWYHU\ZHOO�7KDWsVRND\�
&RQJUXHQF\LVDWKLQJWKDWLVGHILQHGIRUHYHU\WKLQJWKDWLVXVHGLQJHRPHWU\� )RUH[DPSOH�FRQJUXHQF\FDQEHGHILQHGIRUSHDQXW
EXWWHUMDUV
7ZRMDUVRISHDQXWEXWWHUDUHFRQJUXHQWLIDQGRQO\LIWKH\KDYHMDUVRIWKHVDPHVKDSH�DUHILOOHGWRWKHVDPHKHLJKWZLWKSHDQXW
EXWWHU� DQGWKHSHDQXWEXWWHUWDVWHVWKHVDPHIRUERWKMDUV�
<RXFRXOGGRDVLPLODUWKLQJIRUJXPEDOOV�EXWWKDWZRXOGQsWEHUHOHYDQWWRJHRPHWU\� XQOLNHSHDQXWEXWWHUMDUV�(YHU\HOHPHQWRI
JHRPHWU\KDVLWVRZQGHILQLWLRQRIFRQJUXHQFH�
7KLVLVWKHV\PERORI FRQJUXHQFH�
1RZ IRUVRPHFRQJUXHQF\GHILQLWLRQV�
7ZROLQHVHJPHQWVDUHFRQJUXHQWLIDQGRQO\LIWKH\KDYHHTXDOOHJQWKV�
7ZRDQJOHVDUHFRQJUXHQWLIDQGRQO\LIWKHLUPHDVXUHVRIWKHDQJOHVDUHHTXDO�
7ZRSRLQWV�OLQHV�UD\V�RUSODQHVKDYHQRFRQJUXHQF\GHILQLWLRQ�
$FWXDOO\� WKRVHWKUHHGHILQLWLRQVZLOOGRIRUQRZ�
FIU&DWHJRU\�*HRPHWU\
FIU?�

������ &RQGLWLRQDOV

,I LWLVVXQQ\� WKHQ, FDQSOD\RXWVLGH�,I WKHUHDUHFORXGV�WKHQLWZLOOUDLQVRRQ�,I \ RXDGGVRGLXPWRZDWHU� WKHQ\ RXZLOOFUHDWHDQ
H[SORVLRQ�,I DVWDWHPHQWFRQWDLQVLIDQGWKHQ�WKHQLWLVFDOOHGDFRQGLWLRQDO�
$ FRQGLWLRQDOLVVLPSO\DQLI�WKHQVWDWHPHQW�,I \ RXDFFHSWWKHSDUWDIWHUWKH�LI�� DOVRFDOOHGWKHK\SRWKHVLV�WKHQ\ RXPXVWDFFHSWWKH
VWDWHPHQWDIWHUWKH�WKHQ��DOVRNQRZQDVWKHFRQFOXVLRQ�6R�DOOFRQGLWLRQDOVDUHLQWKHIRUP
,I K\SRWKHVLV�WKHQFRQFOXVLRQ
<RXPD\ UHFDOOXVLQJWKHVHVWDWHPHQWVLQVFLHQFHFODVVZLWKWKHVFLHQWLILFPHWKRG�+RZHYHU� UHPHPEHUWKDWRQO\WKHVWDWHPHQWDIWHU
WKH�LI� LVFDOOHGWKHK\SRWKHVLV�7KHZKROHVWDWHPHQWLVMXVWFDOOHGWKHFRQGLWLRQDO�5HPHPEHU� LI\ RXDFFHSWWKHK\SRWKHVLVRID
FRQGLWLRQDOWREHWUXH�WKHQWKHFRQFOXVLRQPXVWDOVREHWUXH�1RZ� WDNHDORRNDWVRPHRIWKHROGSRVWXODWHV�<RXsOOQRWLFHWKDWWKH\
FDQEHUHZRUGHGLQWRFRQGLWLRQDOV�)RUH[DPSOH�WKHSRVWXODWHZKLFKVD\V7KURXJKDQ\WZRSRLQWVWKHUHLVRQO\RQHOLQHFDQEHUHDG
DV,I WKHUHDUHWZRSRLQWV�WKHQWKHUHLVDXQLTXHOLQHWKURXJKWKHSRLQWV�<HV�WKDWLVDNZDUGZRUGLQJ�EXWLWVKRZVWKDWSRVWXODWHVFDQ
EHZULWWHQDVFRQGLWLRQDOV�
,I WKHUHDUHWKUHHFROLQHDUSRLQWV$� %�DQG&�DQG%LVEHWZHHQ$ DQG&�WKHQ$%�%& $&�,I WKHUHDUHWKUHHSRLQWV�WKHQWKHUHLVDWOHDVW
RQHSODQHWKURXJKDOOWKUHHSRLQWV�,I WKHUHLVDOLQH�WKHQWKHUHDUHDWOHDVWWZRSRLQWVRQWKDWOLQH�
7KHUHDUHDOVRVRPHQHZFRQGLWLRQDOVZKLFKZHZLOOLQWURGXFHLQ�� �� ����

������ &RQGLWLRQDOVZKLFKKDYHWUDYHOHGIURPDOJHEUDWRJHRPHWU\

7KHIROORZLQJFRQGLWLRQDOVDUHDOZD\VWUXH�,WZLOOPDNHVHQVHLI�ZKLOH\ RXUHDGWKHP�\ RXVKRXW��7KHVHDUHDQLQVXOWWRP\ LQ�
WHOLJHQFH��IRULQIDFW�WKDWsVZKDWWKH\sOOVHHPOLNH�
7KHILUVWRQHLVFDOOHGWKHUHIOH[LYHSURSHUW\�
,I DLVDQXPEHU� WKHQD D�
7KHVHFRQGRQHLVFDOOHGWKHV\PHWULFSURSHUW\�
,I D E�WKHQE D�



(XUR7H;���� 	 � UG&RQ7H;W0HHWLQJ �����

�

7KHWKLUGRQHLVFDOOHGWKHWUDQVLWLYHSURSHUW\�
,I D EDQGE F�WKHQD F�
1RZ� H[SODQDWLRQVRIWKHFRQGLWLRQDOV�7KHILUVWRQHVD\VDQ\QXPEHUHTXDOVLWVHOI�6WUDQJHO\HQRXJK�WKLVLQFUHGLEO\REYLRXVVWDWH�
PHQWZLOOEHDFRPPRQVLJKWZKHQ\ RXZULWHSURRIV�7KHVHFRQGRQHVD\VWKDWHTXDWLRQVFDQEHUHYHUVHG�,QRWKHUZRUGVWKHVWDWHPHQW
[ � LVHTXLYDOHQWWRWKHVWDWHPHQW� [� 7KHWKLUGVWDWHPHQWVD\VWKDWLIWZRQXPEHUVDUHHTXDOWRWKHVDPHQXPEHU� WKHQWKH\DUH
HTXDO�7KXV�LI[ � DQG\ �� WKHQ[ \ �
7KHQH[WIRXUFRQGLWLRQDOVDUHYHU\VLPLODUWRHDFKRWKHU�
7KHILUVWRQHLVFDOOHGWKHDGGLWLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF G�WKHQD�F E�G�
7KHVHFRQGRQHLVFDOOHGWKHVXEWUDFWLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF G�WKHQD�F E�G�
7KHWKLUGRQHLVFDOOHGWKHPXOWLSOLFDWLRQSURSHUW\RIHTXDOLW\� �$UH\ RXVHHLQJWKHSDWWHUQ"�
,I D EDQGF G�WKHQDF EG�
7KHIRXUWKRQHLVFDOOHGWKHGLYLVLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF GDQGQHLWKHUFQRUGHTXDO�� WKHQD�F E�G�
1RZ� DOORIWKHVHSURSHUWLHVDUHYHU\VLPLODU� DV\ RXSUREDEO\FDQWHOO�IRUH[DPSOH�LI[ � DQG\ �� WKHQ
<RXPD\ QRWLFHWKDWWKHGLYLVLRQSURSHUW\RIHTXDOLW\KDVDQH[WUDSDUWLQLWVK\SRWKHVLVWKDWLVQsWLQDQ\RWKHUSURSHUW\RIHTXDOLW\�
�5HPHPEHUWKHQDPHK\SRWKHVLV",I K\SRWKHVLV�WKHQFRQFOXVLRQ�,I WKHK\SRWKHVLVLVDFFHSWHGDVWUXH�WKHQWKHFRQFOXVLRQPXVWEH
DFFHSWHGDVWUXHDVZHOO��7KDWLVEHFDXVHGLYLVLRQLVXQGHILQHGZKHQWKHGHQRPLQDWRULV�� ��� GRHVQsWH[LVW�1HLWKHUGRHV���� �������
RU���� 7KHH[WUDSDUWRIWKHK\SRWKHVLVLVWRSUHYHQWGLYLVLRQE\ ��
7KHILQDOFRQGLWLRQDOZHZLOOORRNDWWRGD\LVNQRZQDVWKHVXEVLWXWLRQSURSHUW\� DQGLWLVLQFUHGLEO\XVHIXOLQSURRIV�
,I WZRYDOXHVDUHHTXDO�WKHQWKH\PD\ VXEVLWXWHIRUHDFKRWKHU�
)RUH[DPSOH�VXSSRVHZHNQRZ [ \ � DQGWKDW[�� �� 7KHQZHDOVRNQRZ E\ WKHVXEVLWXWLRQSURSHUW\WKDW\�� �� VLQFH[ DQG\ FDQ
VXEVLWXWHIRUHDFKRWKHU� ,WLVYHU\LPSRUWDQWWKDW\ RXUHPHPEHUWKHQDPHVRIWKHVHFRQGLWLRQDOV�7KHIRXU�SURSHUWLHVRIHTXDOLW\�
VKRXOGEHHDV\WRUHPHPEHU� VLQFHWKH\DUHQDPHGIRUWKHDULWKPHWLFRSHUDWLRQWKDWWKH\KDYHLQWKHLUSURSHUW\� 7KHVXEVLWXWLRQ
SURSHUW\DOVRVKRXOGEHHDV\WRUHPHPEHU� VLQFH\ RXVXEVLWXWHYDOXHV�7KDWMXVWOHDYHVWKHWUDQVLWLYH�V\PHWULF�DQGUHIOH[LYHSURSHUW\�
<RXFDQUHPHPEHUWKH7UDQVLWLYHSURSHUW\LI\ RXUHPHPEHUWKDWLWXVHV7KUHHYDOXHV�,I \ RXUHPHPEHUOLQHVRIV\PHWU\� WKHQ\ RX
FDQVD\WKDWWKHV\PHWULFSURSHUW\VD\VWKDWHTXDWLRQVKDYHOLQHVRIV\PHWU\ULJKWGRZQ WKHLUHTXDOVVLJQ�$VIRUUHIOH[LYH" : HOO�
\ RXsOOMXVWKDYHWRUHPHPEHULW�$OVRQRWHWKDW\ RXFDQXVHRWKHUSURSHUWLHVIURPDOJHEUD�IRUH[DPSOHD�E�F� DE�DFE\ WKHGLVWULEXWLYH
SURSHUW\�

������ 3URRI

*LYHQ�
3URYH�
6WDWHPHQWV 5HDVRQV

�� �� *LYHQ

�� $& %' �� 'HILQLWLRQRIFRQJUXHQWVHJPHQWV

�� $%�%& $&�%&�&' %' �� 6HJPHQWDGGLWLRQSRVWXODWH

�� $%�%& %&�&' �� 6XEVWLWXWLRQSURSHUW\

�� %& %& �� 5HIOH[LYHSURSHUW\

�� $% &' �� 6XEWUDFWLRQSURSHUW\RIHTXDOLW\

�� �� 'HILQLWLRQRIFRQJUXHQWVHJPHQWV

������ 6HHDOVR

FIU&DWHJRU\�*HRPHWU\
FIU&DWHJRU\�0DWKHPDWLFV
+HOOR�DQGZHOFRPHWR:LNLYHUVLW\sVRQOLQHJHRPHWU\FRXUVH�

������ 6\OODEXV�&XUULFXOXP

������ /HVVRQV

�

������ +RPHZRUNDVVLJQPHQWV

������ 7HVWV�TXL]]HV�DQGH[DPV

FIU&DWHJRU\�0DWKHPDWLFV
FIU&DWHJRU\�*HRPHWU\
FIUHV�*HRPHWU¯D
FIUIU�'«SDUWHPHQW�*«RP«WULH
FIULW�0DWHULD�*HRPHWULD
FIU?�
FIU&DWHJRU\�0DWKHPDWLFV
FIUGH�.DWHJRULH�*HRPHWULH
FIUIU�&DW«JRULH�*«RP«WULH
FIULW�&DWHJRULD�*HRPHWULD
FIUSW�&DWHJRULD�*HRPHWULD
FIU?�
FIUKWWS���GH�ZLNLERRNV�RUJ�ZLNL�*HRPHWU\�&KDSWHUB�

������ 7ULDQJOH&RQJUXHQF\

�������� 7ULDQJOH&RQJUXHQF\3RVWXODWHV

�� 7KH6667ULDQJOH&RQJUXHQF\3RVWXODWH
3RVWXODWH�(YHU\666�6LGH�6LGH�6LGH�FRUUHVSRQGHQFHLVDFRQJUXHQFH�
�� 7KH6$67ULDQJOH&RQJUXHQF\3RVWXODWH
3RVWXODWH�(YHU\6$6�6LGH�$QJOH�6LGH�FRUUHVSRQGHQFHLVDFRQJUXHQFH�
1RWH�,WLVLPSRUWDQWWKDWWKHDQJOHLVLQFOXGHG�WKDWLV�LWLVDGMDFHQWWRWKHWZRFRQJUXHQWVLGHV�
�� 7KH$6$ 7ULDQJOH&RQJUXHQF\3RVWXODWH
3RVWXODWH�(YHU\$6$ �$QJOH�6LGH�$QJOH�FRUUHVSRQGHQFHLVDFRQJUXHQFH�
1RWH�,WLVLPSRUWDQWWKDWWKHVLGHLVLQFOXGHG�WKDWLV�LWLVDGMDFHQWWRWKHWZRFRQJUXHQWDQJOHV�

������ &RQJUXHQF\YV�6LPLODULW\

&RQJUXHQF\LV�VLPSO\SXW�ZKHQWZRWKLQJVKDYHWKHVDPHVL]HDQGWKHVDPHVKDSH�6LPLODULW\� KRZHYHU� KDVRQO\SDUWRIWKDWGHILQL�
WLRQ�WZRWKLQJVDUHVLPLODULIWKH\KDYHWKHVDPHVKDSH�EXWQRWQHFHVVDULO\WKHVDPHVL]H�$Q\ WZRFLUFOHV�IRUH[DPSOH�DUHVLPLODU�
EHFDXVHWKH\KDYHWKHVDPHVKDSH�EXWRQHFLUFOHFDQEHKXJHDQGDQRWKHUVPDOO�7KHVDPHJRHVIRUDOOVTXDUHVDQGHTXLODWHUDO
WULDQJOHV�

������ 7ULDQJOH6LPLODULW\

�������� 7ULDQJOH6LPLODULW\7KHRUHPV

�� 7KH$$ 7ULDQJOH6LPLODULW\7KHRUHP
7KHRUHP� (YHU\$$ �$QJOH�$QJOH�FRUUHVSRQGHQFHLVDVLPLODULW\�
�� 7KH6667ULDQJOH6LPLODULW\7KHRUHP
: HOFRPHWRWKH/HVVRQRI7ULODWHURPHWU\
7ULODWHURPHWU\RU7ULDQJOH* HRPHWU\UHIHUVWRWKHDVSHFWRISODQHJHRPHWU\ZKLFKGHDOVZLWKWULDQJOHV�ZKLFKDUHWKH WKHPRVWEDVLF
SRO\JRQZLWKRQO\� �PLQLPXPSRVVLEOH�VLGHV�,WVLPSRUWDQFHFDQEHMXVWLILHGE\ WKHIDFWWKDWDOOSRO\JRQVFDQFXWLQWRWULDQJOHVZLWK
DOOLWVYHUWLFHVEHLQJYHUWLFHVRIRULJLQDOSRO\JRQ�
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������ 7KHRUHPV

�������� $UHDRID7ULDQJOH

$OWKRXJKVLPSOH�WKLVIRUPXODLVRQO\XVHIXOLIWKHKHLJKWFDQEHUHDGLO\IRXQG�)RUH[DPSOH�WKHVXUYH\RURIDWULDQJXODUILHOGPHDVXUHV
WKHOHQJWKRIHDFKVLGH�DQGFDQILQGWKHDUHDIURPKLVUHVXOWVZLWKRXWKDYLQJWRFRQVWUXFWDsKHLJKWsZLWKWKH+HURQsV)RUPXOD�
7KHVKDSHRI WKHWULDQJOHLVGHWHUPLQHGE\ WKHOHQJWKVRIWKHVLGHVDORQH�7KHUHIRUHWKHDUHD6DOVRFDQEHGHULYHGIURPWKHOHQJWKVRI
WKHVLGHV�%\+HURQsVIRUPXOD�
ZKHUHV • �D� E� F� LVWKHVHPLSHULPHWHU� RUKDOIRIWKHWULDQJOHsVSHULPHWHU�
7KUHHHTXLYDOHQWZD\VRIZULWLQJ+HURQsVIRUPXODDUH
+HURQsVIRUPXODLVDVSHFLDOFDVHRI%UDKPDJXSWDsV7KHRUHP�

������ ,QWHUFHSW7KHRUHP

7KHLQWHUFHSWWKHRUHPLVDQLPSRUWDQWWKHRUHPLQHOHPHQWDU\JHRPHWU\DERXWWKHUDWLRVRIYDULRXVOLQHVHJPHQWV�WKDWDUHFUHDWHGLI
� LQWHUVHFWLQJOLQHVDUHLQWHUFHSWHGE\ DSDLURISDUDOOHOV�,WLVHTXLYDOHQWWRWKHWKHRUHPDERXWUDWLRVLQVLPLODUWULDQJOHV�7UDGLWLRQDOO\
LWLVDWWULEXWHGWR*UHHNPDWKHPDWLFLDQ7KDOHV�ZKLFKLVWKHUHDVRQZK\ LWLVQDPHGWKHRUHPRI7KDOHVLQVRPHODQJXDJHV�
7KHRUHPDQG3URRI�

������ 3\WKDJRUHDQ7KHRUHP

3URRI��
/HW$%&UHSUHVHQWDULJKWWULDQJOH�ZLWKWKHULJKWDQJOHORFDWHGDW&�DVVKRZQRQWKHILJXUH�: HGUDZ WKHDOWLWXGHIURP SRLQW&�DQG
FDOO+ LWVLQWHUVHFWLRQZLWKWKHVLGH$%�7KHQHZWULDQJOH$&+ LVVLPLODUWRRXUWULDQJOH$%&�EHFDXVHWKH\ERWKKDYHDULJKWDQJOH�E\
GHILQLWLRQRI WKHDOWLWXGH��DQGWKH\VKDUHWKHDQJOHDW$� PHDQLQJWKDWWKHWKLUGDQJOHZLOOEHWKHVDPHLQERWKWULDQJOHVDVZHOO�%\D
VLPLODUUHDVRQLQJ�WKHWULDQJOH&%+LVDOVRVLPLODUWR$%&�7KHVLPLODULWLHVOHDGWRWKHWZRUDWLRV���
$V
3URRI� �DVJLYHQLQ%DXGKD\DQD6XOED6XWUD��
7KH$�VLGHDQJOHDQG%�VLGHDQJOHRIHDFKRIWKHVHWULDQJOHVDUHFRPSOHPHQWDU\DQJOHV�VRHDFKRIWKHDQJOHVRIWKHEOXHDUHDLQWKH
PLGGOHLVDULJKWDQJOH�PDNLQJWKLVDUHDDVTXDUHZLWKVLGHOHQJWK&�7KHDUHDRIWKLVVTXDUHLV&�� 7KXVWKHDUHDRIHYHU\WKLQJWRJHWKHU
LVJLYHQE\�

������ $QJOH%LVHFWRU7KHRUHP

&RQVLGHUDWULDQJOH$%&�/HWWKHDQJOHELVHFWRURIDQJOH$ LQWHUVHFWVLGH%&DWDSRLQW'� 7KHDQJOHELVHFWRUWKHRUHPVWDWHVWKDWWKH
UDWLRRIWKHOHQJWKRIWKHOLQHVHJPHQW%' WRWKHOHQJWKRIVHJPHQW'& LVHTXDOWRWKHUDWLRRIWKHOHQJWKRIVLGH$%WRWKHOHQJWKRI
VLGH$&
7KHJHQHUDOL]HGDQJOHELVHFWRUWKHRUHPVWDWHVWKDWLI' OLHVRQ%&�WKHQ
7KLVUHGXFHVWRWKHSUHYLRXVYHUVLRQLI$' LVWKHELVHFWRURI %$&�
3URRIRIJHQHUDOL]DWLRQ�
/HW%�EHWKHEDVHRIDOWLWXGHLQWKHWULDQJOH$%' WKURXJK%DQGOHW&� EHWKHEDVHRIDOWLWXGHLQWKHWULDQJOH$&' WKURXJK&�7KHQ�
,WLVDOVRWUXHWKDWERWKWKHDQJOHV'%�% DQG'&�& DUHULJKW�ZKLOHWKHDQJOHV%�'% DQG&�'& DUHFRQJUXHQWLI' OLHVRQWKHVHJPHQW
%&DQGWKH\DUHLGHQWLFDORWKHUZLVH�VRWKHWULDQJOHV'%�% DQG'&�& DUHVLPLODU�$$$�� ZKLFKLPSOLHVWKDW

������ $SROORQLXVs7KHRUHP

,WVWDWHVWKDWJLYHQDWULDQJOH$%&� LI' LVDQ\SRLQWRQ%&VXFKWKDWLWGLYLGHV%&LQWKHUDWLRQ�P�RU
6SHFLDOFDVHVRIWKHWKHRUHP�
,QVLPSOHUZRUGV�LQDQ\WULDQJOH

������ &HYDsV7KHRUHP

������ ([DPSOHV

�

������ 5HVRXUFHV

�������� 7H[WERRNV

������ 3UDFWLFH4XHVWLRQV

������ 5HODWHG: HE$SSV

������ $FWLYHSDUWLFLSDQWV

7KHKLVWRULHVRI:LNLYHUVLW\SDJHVLQGLFDWHZKRWKHDFWLYHSDUWLFLSDQWVDUH�,I \ RXDUHDQDFWLYHSDUWLFLSDQWLQWKLVGLYLVLRQ�\ RXFDQ
OLVW\ RXUQDPHKHUH�WKLVFDQKHOSVPDOOGLYLVLRQVJURZ DQGWKHSDUWLFLSDQWVFRPPXQLFDWHEHWWHU�IRUODUJHGLYLVLRQVDOLVWRIDFWLYH
SDUWLFLSDQWVLVQRWQHHGHG��
,I LWLVVXQQ\� WKHQ, FDQSOD\RXWVLGH�,I WKHUHDUHFORXGV�WKHQLWZLOOUDLQVRRQ�,I \ RXDGGVRGLXPWRZDWHU� WKHQ\ RXZLOOFUHDWHDQ
H[SORVLRQ�,I DVWDWHPHQWFRQWDLQVLIDQGWKHQ�WKHQLWLVFDOOHGDFRQGLWLRQDO�
$ FRQGLWLRQDOLVVLPSO\DQLI�WKHQVWDWHPHQW�,I \ RXDFFHSWWKHSDUWDIWHUWKH�LI�� DOVRFDOOHGWKHK\SRWKHVLV�WKHQ\ RXPXVWDFFHSWWKH
VWDWHPHQWDIWHUWKH�WKHQ��DOVRNQRZQDVWKHFRQFOXVLRQ�6R�DOOFRQGLWLRQDOVDUHLQWKHIRUP
,I K\SRWKHVLV�WKHQFRQFOXVLRQ
<RXPD\ UHFDOOXVLQJWKHVHVWDWHPHQWVLQVFLHQFHFODVVZLWKWKHVFLHQWLILFPHWKRG�+RZHYHU� UHPHPEHUWKDWRQO\WKHVWDWHPHQWDIWHU
WKH�LI� LVFDOOHGWKHK\SRWKHVLV�7KHZKROHVWDWHPHQWLVMXVWFDOOHGWKHFRQGLWLRQDO�5HPHPEHU� LI\ RXDFFHSWWKHK\SRWKHVLVRID
FRQGLWLRQDOWREHWUXH�WKHQWKHFRQFOXVLRQPXVWDOVREHWUXH�1RZ� WDNHDORRNDWVRPHRIWKHROGSRVWXODWHV�<RXsOOQRWLFHWKDWWKH\
FDQEHUHZRUGHGLQWRFRQGLWLRQDOV�)RUH[DPSOH�WKHSRVWXODWHZKLFKVD\V7KURXJKDQ\WZRSRLQWVWKHUHLVRQO\RQHOLQHFDQEHUHDGDV
,I WKHUHDUHWZRSRLQWV�WKHQWKHUHLVDXQLTXHOLQHWKURXJKWKHSRLQWV�<HV�, NQRZ WKDWLVDNZDUGZRUGLQJ�EXWLWVKRZVWKDWSRVWXODWHV
FDQEHZULWWHQDVFRQGLWLRQDOV�
,I WKHUHDUHWKUHHFROLQHDUSRLQWV$� %�DQG&�DQG%LVEHWZHHQ$ DQG&�WKHQ$%�%& $&�,I WKHUHDUHWKUHHSRLQWV�WKHQWKHUHLVDWOHDVW
RQHSODQHWKURXJKDOOWKUHHSRLQWV�,I WKHUHLVDOLQH�WKHQWKHUHDUHDWOHDVWWZRSRLQWVRQWKDWOLQH�
7KHUHDUHDOVRVRPHQHZFRQGLWLRQDOVZKLFKZHZLOOLQWURGXFHLQ�� �� ����

������ &RQGLWLRQDOVZKLFKKDYHWUDYHOHGIURPDOJHEUDWRJHRPHWU\

7KHIROORZLQJFRQGLWLRQDOVDUHDOZD\VWUXH�,WZLOOPDNHVHQVHLI�ZKLOH\ RXUHDGWKHP�\ RXVKRXW��7KHVHDUHDQLQVXOWWRP\ LQWHOOL�
JHQFH��IRULQIDFW�WKDWsVZKDWWKH\sOOVHHPOLNH�
7KHILUVWRQHLVFDOOHGWKHUHIOH[LYHSURSHUW\�
,I DLVDQXPEHU� WKHQD D�
7KHVHFRQGRQHLVFDOOHGWKHV\PPHWULFSURSHUW\�
,I D E�WKHQE D�
7KHWKLUGRQHLVFDOOHGWKHWUDQVLWLYHSURSHUW\�
,I D EDQGE F�WKHQD F�
1RZ� H[SODQDWLRQVRIWKHFRQGLWLRQDOV�7KHILUVWRQHVD\VDQ\QXPEHUHTXDOVLWVHOI�6WUDQJHO\HQRXJK�WKLVLQFUHGLEO\REYLRXVVWDWH�
PHQWZLOOEHDFRPPRQVLJKWZKHQ\ RXZULWHSURRIV�7KHVHFRQGRQHVD\VWKDWHTXDWLRQVFDQEHUHYHUVHG�$.$ WKHVWDWHPHQW[ � LV
HTXLYDOHQWWRWKHVWDWHPHQW� [� 7KHWKLUGVWDWHPHQWVD\VWKDWLIWZRQXPEHUVDUHHTXDOWRWKHVDPHQXPEHU� WKHQWKH\DUHHTXDO�
$.$ LI[ � DQG\ �� WKHQ[ \ �
7KHQH[WIRXUFRQGLWLRQDOVDUHYHU\VLPLODUWRHDFKRWKHU�
7KHILUVWRQHLVFDOOHGWKHDGGLWLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF G�WKHQD�F E�G�
7KHVHFRQGRQHLVFDOOHGWKHVXEWUDFWLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF G�WKHQD�F E�G�
7KHWKLUGRQHLVFDOOHGWKHPXOWLSOLFDWLRQSURSHUW\RIHTXDOLW\� �$UH\ RXVHHLQJWKHSDWWHUQ"�
,I D EDQGF G�WKHQDF EG�
7KHIRXUWKRQHLVFDOOHGWKHGLYLVLRQSURSHUW\RIHTXDOLW\�
,I D EDQGF GDQGQHLWKHUFQRUGHTXDO�� WKHQD�F E�G�
1RZ� DOORIWKHVHSURSHUWLHVDUHYHU\VLPLODU� DV\ RXSUREDEO\FDQWHOO�IRUH[DPSOH�LI[ � DQG\ �� WKHQ
<RXPD\ QRWLFHWKDWWKHGLYLVLRQSURSHUW\RIHTXDOLW\KDVDQH[WUDSDUWLQLWVK\SRWKHVLVWKDWLVQsWLQDQ\RWKHUSURSHUW\RIHTXDOLW\�
�5HPHPEHUWKHQDPHK\SRWKHVLV",I K\SRWKHVLV�WKHQFRQFOXVLRQ�,I WKHK\SRWKHVLVLVDFFHSWHGDVWUXH�WKHQWKHFRQFOXVLRQPXVWEH
DFFHSWHGDVWUXHDVZHOO��7KDWLVEHFDXVHGLYLVLRQLVXQGHILQHGZKHQWKHGHQRPLQDWRULV�� ��� GRHVQsWH[LVW�1HLWKHUGRHV���� �������
RU���� 7KHH[WUDSDUWRIWKHK\SRWKHVLVLVWRSUHYHQWGLYLVLRQE\ ��
7KHILQDOFRQGLWLRQDOZHZLOOORRNDWWRGD\LVNQRZQDVWKHVXEVLWXWLRQSURSHUW\� DQGLWLVLQFUHGLEO\XVHIXOLQSURRIV�
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OXDWH[OXQDWLF�
WKDW·VDOOIRONV�
KWWS���ZLNL�FRQWH[WJDUGHQ�QHW�8VHU�/XLJL�VFDUVR�OXDWH[BOXQDWLF

The lunatic is on the grass
The lunatic is on the grass

Rememberinggamesand daisy chains and laughs
Got to keep the loonies on the path

-- Brain Damage,
The dark side of the Moon,

Pink Floyd 1970

Mr. luaTEX hosts a Python,
and becomea bit lunatic

-- Anonymous




