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asy
draw((0,0)--(100,100));

% B A7 J PostScript “R A7 (big poin, lbp = 1/72inch); —- BIHHELBIES. 7
Asymptote ARARHE (0,0) F1 (1000,100) XAERYIME % (FFXF, pair ),
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draw((0,0)--(100,100)) ;
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2 FZE HE

asy -V test

Windows J /BT LUKE S 46 ) 52 i asy EIFRal 2 Asymptote 1E MY AN asy M SCHFAIERIAN
T o

-V BEIFTH—~ PostScript A& H, MIMARA] LIS BIEE B ik Az PostScript #ii i . ERIAKH
B test.eps; it SCFIRTZEAT LB T -0 fn 4TS 80002E

AU Z TSI g — MEX N IE TR IR AR

draw((0,0)--(100,0)--(100,100)--(0,100)--cycle) ;

W H EHHE LA PostScript Arps TAERATIER . T T2 — a3 %6 101 bp A 101 bp 1Y
RESR ] Sy | O = s R 1T O 7 e i

size(101,101);

draw((0,0)--(1,0)--(1,1)--(0,1)--cycle);

R, A2 (0,0)--(1,0)--(1,1)--(0,1)--cycle Al LIFAHIE XAYZEH unitsquare Uk,
ML, box((0,0),(1,1)),

A LIFE pt (1pt = 1/72.27inch), cm, mm /& incheﬂéﬁ'fﬁﬁﬂ‘o MRLEERST (size) &
B 0, WRZJ5 A2 SR AR¥ o) — 7 e (DE ji *ﬁ size PREULH ):

size(0,3cm) ;

draw(unitsquare) ;

B AR R IESLF 1em BOFFEL:

unitsize(icm);

draw(unitsquare) ;

RFWHRE MSDOS, si#idE Windows #5417, (HAMER . HHIE . —F& i
51X H inch Fl inches 7 XA, ABRER  —FH T



A IBCEARFR « 5 y AR

unitsize(lcm,2cm) ;

draw(unitsquare);

£ Asymptote HARK G IGIIARZS s JHXG S5 EEH) BTRX FAFE . ALbRAal Be )X 55 J5 a K i

size(0,3cm);

draw(unitsquare) ;

label( ,(0,0),5W);

label( ,(1,0),SE);

label( , (1,1),NE);

label( , (0,1),NW);
D C
A B

Asymptote [ FHFRAER B #7710 E=(1,0) . N=(0,1) . NE=unit(N+E) D)}, ENE=unit (E+NE) 254,
FHATE Asymptote FEABIH plain HE XA KA (pair) up. down, right Ml left, HAX N E 1)aHEE
AR P AT DASE R AR T 28 DA SCE AR R i B 87 W] E: plain.E.

XA T2 — SR AR R 1/4 [

$ize(100,0);
draw((1,0) {up}. .{left}(0,1));

— e, — &R AN EE (BHAbIRAE ) i, EAIRL —- HERFR HEREE .. R =
FEsk . BEELR LGS S cycle AL — 4 V-1 14 RIWI AR 45 5 M 8 A% , WAE I B By B AR ) (RS
F) 0.06% AN ):

path unitcircle=E..N..W..S..cycle;
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4 FZE HE

SRR SRR AR S AT DU E — AT S S 75 1) {dirY: A dir #7502l E 1%
MR LA AL, Am B TIN5 1 o AhES A BEAE 17 N — 3148 i D7 a1 BRE
TEA TG T co MIZERL 20, THATTIERI o ML 2 ZMP—B =R, & Bézier
ik
(1 —1)%2 + 3t(1 — t)%co + 3t*(1 — t)ey + t2, 0<t<1

i,

WTEFR, BN 20 F 2 DRI ERIS o 5 o M@= (ms ), E2AEH Y
JEH (20, co, C1,21) HENLHY Bézier BZE DX T ¢ = 1/2 B8 Xk AR AN T8 16 FB 3R LT =B o
REZ R, JPE =S —Hr SO RS T, S MR s AR i £

XH mg, my Fomy BB AL ms 5 omg R ZH AL T oms =B R T il 2ot i v
(20, mo, m3,ms) F (ms, ma, ma, 21) 3BITN A LA E TR

L b, BRI B T RN AE [0,1) BRS¢ AE M SRR, AR s
(t=1/2),

FHIX A7 Rk 1) Bézier MLk EAT U0 F 1S .

Bt B E A SN
A A5 1) DA — i ) B — s ) s T A i 1) DA s i) 5 Ao o
FHP AT DGR R PR A2 o5 0] 14 J s il s«
draw((0,0)..controls (0,100) and (100,100)..(100,0));
SR, SEE SN ERRUER .. B8535, B4 Asymptote [ HH#E Donald Knuth f)% 2% The
METAFONTbook F%5 14 TR EZORERE A Cdfla. P e v LR e Jrm . 5K )i
iR e il 1) (EgAE ).

sRoTEkeE, MhZGEE, EWalEsr 5L, AT DO RSy sk 0 MOLBRIME 1 A8 EE R T45
F 0.75 WEEEUH (2% John D. Hobby, Discrete and Computational Geometry 1, 1986 ):
SAT T =K Bézier BRSO UM LLBSHERE Y, I FLF B e T i 2R B O AR 58 B S8 BT . 56T i i il i o 335 i
PEANN 40 5% METAPOST TNt METAPOST: A User’s Manual %5 4 % Curves, VAN KT METAPOST 5 ConTEXt MI3CEY
METAFUN W45 1 %, ——F&1E




draw((100,0) . .tension 2 ..(100,100)..(0,100));
draw((100,0)..tension 2 and 1 ..(100,100)..(0,100));
draw((100,0) . .tension atleast 1 ..(100,100)..(0,100));

B SRCETE S R AL R AR (0 FORER; BOME 1 Fas U )
draw((100,0){curl 0}..(100,100)..{curl 0}(0,100));

METAPOST Y ... BRAEIEEAT, 16T REAT &R —PRE 76 B v SR 1) ) = AT NI T
%ﬂﬁiﬁ@ﬁﬂ%ﬁ, ?Z%E Asymptote #Jﬁzﬂﬂﬂﬁ .. tension atleast 1 .. H@jfﬁﬁﬁﬁzg i (%§H§53 R
Asymptote H1FHFHRR TS K24 W [66] T WRASHO. B,

draw((0,0) {up}.. (100,25){right}. . (200,0){down}) ;

draw((0,0) {up}::(100,25){right}:: (200,0){down}) ;

o Y

--- JESTE . . tension atleast infinity.. E@ﬁﬁggi, 1M & EFEFFELS AR, JEBRs—
RS TG — 4 CE—RNOZ 55 RS — S E S ).

— MR Asymptote 1%, 5—4% PostScript fY) subpath ( T2 ) &, -~ —JLis®&4F, B
BORE NN BERL GRS CAZT R EGE M2 S ih ) B4 LARNE S, ATRURRR
#i1 Asymptote IR REF|—A> path [1 FdlH (5T —2% PostScript 4% ):

size(0,100) ;
path unitcircle=E..N..W..S..cycle;

path g=scale(2)*unitcircle;

filldraw(unitcircle™"g,evenodd+yellow,black) ;

TR IR RE (M YTERIE HIEAIR, SURAEEYTAL oo 2Tk B B ——



6 B=F #HAE

XL PostScript #18 (evenodd ) H7s ML 5 (LE A IR [ 5 1 DX S A B 078 31
T, RO MBS B T 1, T RAE R A T 28R (zerowinding ) BUFCHLINIA B [RIRE AL
B,

filldraw(unitcircle™"reverse(g),yellow,black);
~~ LT three.asy H1HY box (triple, triple) PREUH T ICIRIMHABRHIALE 7 H K unitbox [

import three;

dotgranularity=0; // Render dots as spheres.
currentprojection=orthographic(5,4,2,center=true);

size(bcm);

size3(3cm,5cm,8cm) ;
draw(unitbox) ;

dot (unitbox,red);

label( ,(0,0,0),NW);

label( ,(1,0,0),9);
label( ,(0,1,0),E);
label( ,(0,0,1),2);

(0,0,1)
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net KATHYIMNTHES ) DGR L0 7, A 4 =ZepRl =8I . BUAMYH1 5 Philippe Ivaldi
fE http://piprim.tuxfamily.org/asymptote/ K1,
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Asymptote BB EITNREARIL T UM AR MRS . =4 PostScript 2 E 4 draw, £ill I clip
BT A G, BT H % Rt B TUR . FRIERS Label T FRHMISCTHRAE Mo
5 EPS (%, EAERME PostScript M4HY LT (% FRGlA & ANTEE), & E NG
MU iR, 16— W (picture) FAWIEIT, KT shipout BCHH (U0 g 37 .5
shipout H@ﬁﬁﬂﬁ)o

A E AR (SGET R TEX A, 0 [45] 51 5.5 17 tex MODAMI) LTI PostScript X414, T
VUM 1ayer fr2HI—1#H PostScript/ITEX )2 :

void layer(picture pic=currentpicture);

layer PRENZH NMZRLHIR5E2ES], J2 (layer) KR, B2 HMAEDZ EEDNET, Ir
% Kg . 7 TEX A BIEZZH PostScript X4 2 J52:Hi .
RAE T i—SL Ea S ERZ0®I, ENEE A BRRERIME (Fln, ESEERIAHN currentpicture ).

4.1 % (draw)

void draw(picture pic=currentpicture, Label L="", path g,
align align=NoAlign, pen p=currentpen,
arrowbar arrow=None, arrowbar bar=None, margin margin=NoMargin,

Label legend="", marker marker=nomarker) ;

T pic BEAIEZE p i (1E g, IPFATERMIZHENE (5% L, BAARZEXFF align, Hik5H
FT arrow Al bar, 1 margin, K#] (legend), LIMiC"5 marker, RAA—1Z8, HIgiE, 2
Tl W), B8 arrow 5 bar WHATAIKERAL, 2% legend JeA4 i AT 36 I i 1 Esf £ FH A A
SFLAERR A RS AR4 o bar WTHUE None, BeginBar, EndBar ( BiZ¢{/r#i Bar ) LA Bars (1E
BEAR P2 W AT ) o BENMEATIRE (BRT None ) M52 —Anl MY SLESHL L PostScript Aatrbr
AT R . BT barsize (pen) o
arrow A]BU{H None. Blank (ZQ@L'H%%E%X)\ BeginArrow, MidArrow. EndArrow (Bl 2

LR, ARiefli RS draw(g, BeginBar, EndArrow) it draw(g, EndArrow, BeginBar), {53|MEITERRIE—KEM —FETE
2HR & AT L i — 2 AT PEHETE




8 FwugE EGA

Hrith Arrow) DI K Arrows (TEREARIN Pl il ®i 2k )o B None F1 Blank A A #i 3k ki A] LA
%%EiﬁIﬁEE@%ﬁgeéiiﬁ arrowhead (ﬁﬁﬁi}(ﬂ@%ﬁ%&ﬁ&$§ Default. SimpleHead., HookHead. TeXHead
Z—), SEH size (PostScript bR FTAR R F ), LA angle (HiRMA A, LLEEIL), HpEHR
filltype (FillDraw, Fill, NoFill, UnFill, Draw Z— ) PAM (BR T MidArrow Fl Arrows ) F/n
7 Sk 00 VY B A28 O AR G B B S8 position (—> arctime ). FIEIZE p 4HilBT, FINBIHETRR
S} arrowsize(p) . i size 5 angle %ﬁikﬂﬁﬂ%ﬁ%ﬁ%ﬂﬁﬂ@iﬁé?Hﬂéﬁﬁﬁﬁﬁﬁkﬂﬁzhﬂz BeginArcArrow,
EndArcArrow ( BREZEMHL ArcArrow ). MidArcArrow UM ArcArrows,

AT LU FUR4s labelmargin (p) KA #EAE AT ULER /0 LLEE G 5 HoAd ) XS 2 FE & . margin )
HHIE NoMargin, BeginMargin, EndMargin ( B{%/t il Margin ) DM Margins (B 7E AT PR iy
AR ), AT A A Margin(real begin, real end), DL F X S AR 25 1) B A7 labelmargin(p)
B A5 B8Ok 43 00 5 RS bR PR S A9 B K /N, L 4N, BeginPenMargin, EndPenMargin ( mY 45 /i b
PenMargin ), PenMargins, PenMargin(real begin, real end) DU ZE LR Te A B e e, X L%
FEAEZ | PR BT SR I R I 2E 2R e . 4, {4 F DotMargin, R PenMargin(-0.5%dotfactor,0.5*dotfactor)
4, K2l DGl H B 556 U7 3135 96 & A dotfactor*linewidth(p) AL S A, BT
BeginDotMargin, EndDotMargin Fll DotMargins 522K, Bififf TrueMargin(real begin, real end)
FF MTEFEH PostScript B @i, 115 2L 58 Tk .

Tk o FEATANIE B RS AR R ) S0 Pythagoras.asy . sqrtx01.asy £l triads.asy '43%0

— IR pic HIEIEIAT AR T S B XS 552 A —1ii -

frame legend(picture pic=currentpicture, int perline=1,
real xmargin=legendmargin, real ymargin=xmargin,
real linelength=legendlinelength,
real hskip=legendhskip, real vskip=legendvskip,
real maxwidth=0, real maxheight=0,

bool hstretch=false, bool vstretch=false, pen p=currentpen);

XH xmargin 45 ymargin BOEWE @ 5 y MM, perline BOEMATHIAHEL (BUIAH 1; 0 FmAZ)
PEHUILECH ), linelength WEMKIRL KT, hskip 5 vskip W& TR (FEIFIZH RS0,
maxwidth 5 maxheight & EMRAEHIHC T A (0 R TMRE ), hstretch Hl vstretch I
P BIAE K- A B T s, T p BoE T4 HIAERE S EBIRMWET 2 T LUE ] add F1 attach
FMEAIHR ] dest E—sin 5 (27 [15] 51 [5.9 4 ada w80,

B, R RS — S RS . 7E plain BiHPE UKIATS dot I —N A,

SHA R TeXHead, RFidk, MRURAE—FHTE
X BV Pythagoras.asy il T-AUSCR, AR50

—EE



4.2 #7x (FILL)

Ne)

AT B AT A L T BA R TEHOA dotfactor (BRIAN 6) FEIUEZ, JEGFIRE HTERR (I
i [5.5] R L )

void dot(picture pic=currentpicture, pair z, pen p=currentpen,
filltype filltype=Fill);
void dot(picture pic=currentpicture, Label L, pair z, align align=NoAlign,
string format=defaultformat, pen p=currentpen, filltype filltype=Fill);
void dot(picture pic=currentpicture, Label[] L=new Label[], pair[] z,
align align=NoAlign, string format=defaultformat, pen p=currentpen,
filltype filltype=Fill)
void dot(picture pic=currentpicture, Label L, pen p=currentpen,

filltype filltype=Fill);

UERESE AL Label AR I FER) Label B4L, format ZHCH M THEM LT R B 74T H (3%
HECAE defaultformat 4 "$%.4g$" )o H =T BAELEIA z MED R T —ric dbn] LIE
— ZRHAR I B AT —

void dot(picture pic=currentpicture, Label[] L=new Labell],
path g, align align=RightSide, string format=defaultformat,
pen p=currentpen, filltype filltype=Fill);

ST 7.25 1 graph B 7.8 7 markers BB GRS AR E A0SR
FE T P A AR origin 2B E RSHIYRTSE (1L PostScript 4% ), i IR

void draw(pair origin, picture pic=currentpicture, Label L="", path g,
align align=NoAlign, pen p=currentpen, arrowbar arrow=None,
arrowbar bar=None, margin margin=NoMargin, Label legend="",

marker marker=nomarker) ;
4.2 Bz (fill)

void fill(picture pic=currentpicture, path g, pen p=currentpen) ;

EHE%E p, 1K pic FIEHFEHIMEHIE g BRERKIENE .
A AT filldrav fird, EHFUHIIFAHIARL . LY RE R0 BEE 2 .
void filldraw(picture pic=currentpicture, path g, pen fillpen=currentpen,

pen drawpen=currentpen) ;

XAMEE RGP £111 A SRR AT BRFE— KT 845K origin, DL PostScript ALfndiiid )X
%

void fill(pair origin, picture pic=currentpicture, path g, pen p=currentpen);

SAPEARRADIE ISy ——FHUE



10 EWE LES

RN A 1T AR -
picture opic;
fill(opic,g,p);

add(pic,opic,origin);

pUR

void filloutside(picture pic=currentpicture, path g, pen p=currentpen);
HFEEEAE g BUIXIRAME, [MANEILE pic BYHTILS .

TEYEm R p 2 BTSSR £illrule PURSIREREEGIEWAS, ATRIH

void latticeshade(picture pic=currentpicture, path g, bool stroke=false,

pen fillrule=currentpen, pen[][] p);

FEAE . WA stroke=true, XI5 H draw(pic,g,fillrule+zerowinding) é’%’fﬁ'JE‘JIXﬁJﬁPFHEﬁ;

EXFIEO T, B ¢ AUEINER . p PRYEZELSE TR —Bitass [, o] LAEHRE rgb (pen) 5%

cmyk (pen) SRR ELRE T B — MR B A2 0], QIFE/RBISCHF latticeshading.asy qj%/j—‘%%ﬁﬁo
Pk B a--b Jil), W% pena I penb [y il IS8 T LA phy T 1 skl

void axialshade(picture pic=currentpicture, path g, bool stroke=false,
pen pena, pair a,

pen penb, pair b);

ML a [l ra KPR RE EAIEE pena, FILL b AL rb P20 FAYIEE penb A
BERESCHTHTE , tIEIMURY -

void radialshade(picture pic=currentpicture, path g, bool stroke=false,

O APk IR A SO I B AR B o —— IR I
TR BALFISBRATAANSE, MBI TF AR, latticeshade Mi—H & HEiBH A RIIETE, MIKKIE RGB 2] CMYK, i p 24
ANt BT THTH R 25 i] . Z2E 7R3 latticeshading.asy :

size(200) ;

pen[][] p={{white,grey,black},
{red,green,blue},
{cyan,magenta,yellow}};

latticeshade(unitsquare,p);

— T
SR A

unitsize(lcm);

path g = ellipse((0,0), 4, 1);

axialshade(g, green, (-4,0), yellow, (4,0));
< axialshade(shift(0,-2.5)*g, stroke=true,

greentlinewidth(2mm), (-4,0), yellow, (4,0));

—FHE



42 #% (FILL) 11

pen pena, pair a, real ra,

pen penb, pair b, real rb);

TR B AR ) 40776 48] SCIF shade.asy . ring.asy Al shadestroke.asy EF'EL
TER TS z FlbRE edges & XA =Mt b, MABEAN fillrule KIEEEA p TR
MBAR Gouraud #i4E, H T TH PRELSLEL :

void gouraudshade(picture pic=currentpicture, path g, bool stroke=false,
pen fillrule=currentpen, pen[] p, pair[] z,
int[] edges);

void gouraudshade(picture pic=currentpicture, path g, bool stroke=false,

pen fillrule=currentpen, pen[] p, int[] edges);

FES — MBS, 2 KOCRBOSKIKERE g M4 R p PRV B TR — it 6] . Gouraud #i
M TAER ()31 Gouraud.asy FISEHLITEIR solids.asy HR{Hd, T Gouraud #EM bR 1
SR UL http://partners.adobe.com/public/developer/en/ps/sdk/TN5600.SmoothShading. pdf,
T AR o RN 4 B9 n IEEEFE RN B, (M nox 4 B p Ml nox 4
T A B R Tl R E A LR B, (IR £i11rule AOSKEEBUAAE, i T il s B
void tensorshade(picture pic=currentpicture, path g, bool stroke=false,
pen fillrule=currentpen, pen[][] p, path[] b=g,
pair[1[] z=new pair[]1[]);
WSREA z =S, F5(EH] Coons e, Hh Bl e 2 Bt p MR TR — Bl s 6] o
XA AN (no= 1) BT Y1 5 St e rT Ry«
void tensorshade(picture pic=currentpicture, path g, bool stroke=false,

pen fillrule=currentpen, penl[] p, path b=g,

pair[] z=new pairl[l);
i AT LM 25 2 RSB R, G R ST S — S A 2 [A] 1 DX

void draw(picture pic=currentpicture, path[] g, penl] p);

9% shadestroke.asy —f:

size(100);

radialshade(W..N..E--(0,0),stroke=true,

- red+linewidth(30), (0,0),0.25,yellow, (0,0),1);

HEU
p Pl Lol AT B Bl sE A . Gouraud.asy AR (fRADHS ).
(0,1)
2
(—1,0) 0 (00) (1,0)

—HIE


http://partners.adobe.com/public/developer/en/ps/sdk/TN5600.SmoothShading.pdf

12 Hws AEG4A

gk FRAT Coons T AE A9F-7E 7~ 151 SCH: tensor.asy, Coons.asy. BezierSurface.asy fil rainbow.asy o
H pdfIATEX, ConTEXt Fl pdfTEX B9 TEX 52 a] 158 5 — M p# AL A nl g . o

void functionshade(picture pic=currentpicture, path[] g, bool stroke=false,

pen fillrule=currentpen, string shader);

B B4 shader B0E B PostScript THAIFE, FIEFAMN £illrule, 7EK pic FE&FE g NHERAYHEE
AR IR FE ;% (PostScript ) s R 2 NSHL, 4 BFE [0, 1] BUE, &[] colors(fillrule) .length
MEE . PREGCHTASTER] T functionshading.asy H7R ),

T HEE ] evenodd BY#EEIR] ~ BRATRRIE AN

void unfill(picture pic=currentpicture, path g);
4.3 Wik (clip)

void clip(picture pic=currentpicture, path g, stroke=false,

pen fillrule=currentpen) ;

fEAE AN £illrule (U |34] 7T ), HE pic MATH N B KR ¢ FE X, R
stroke=true, BJELAITRIrS draw(pic,g,fillrule+zerowinding) il XIMAHE] ; ZEXFRIE T
iR g FMEFIBM, FIRIOHIT, WETFME 6 % LIEX usage H9F—AMH 7L,

4.4 FpiE (label)

void label(picture pic=currentpicture, Label L, pair position,

align align=NoAlign, pen p=nullpen, filltype filltype=NoFill)
% p /EE pic E2HIAr% Lo WIER align iy NoAlign, FRZENGTEM ;' AAKR position JHH;
PKELL align Jra] M\ position DA PostScript Ak FRfiF% align*labelmargin(p) AYEEEGXIFF. 4K

T BALS RS Coons #iASH

size(200) ;

penl[] p={red,green,blue,magenta};

path g=(0,0){dir(45)}..(1,0)..(1,1)..(0,1)..cycle;
tensorshade(g,p) ;

dot(g);

PEETE

12 ORPEARA T I, X B A R B

picture pic;

path C1 = circle((0,0), 1cm), C2 = circle((1cm,0), 1lcm);

£i11(C1, paleblue); draw(pic, €2, linewidth(2mm));
£fill(pic, C1, heavyblue); clip(pic, C2);
add(pic);

—EE



4.4 #r7* (LABEL) 13

Align AJLARDRIRPRZ AT FATE position B XI55, WA p N nullpen, TEARSTPRCEREZE (ER
INH currentpen ) B, A5%E L BEAT DUR— D4 R L] DU I8 AN R sz — 15 B 4544
1A

Label Label(string s="", pair position, align align=NoAlign,

pen p=nullpen, embed embed=Rotate, filltype filltype=NoFill);
Label Label(string s="", align align=NoAlign,

pen p=nullpen, embed embed=Rotate, filltype filltype=NoFill);
Label Label(Label L, pair position, align align=NoAlign,

pen p=nullpen, embed embed=L.embed, filltype filltype=NoFill);
Label Label(Label L, align align=NoAlign,

pen p=nullpen, embed embed=L.embed, filltype filltype=NoFill);

FR&8 0 SO ] DL o A 3fe— A5 i AR 4 (L |4 . i) . W) AR R, et R, Filan,
rotate(45)*xscale (2)*L H¥EIE = JTMIN4E L o B Hi BsH4 J7 1 iEs% 45°, PR & B ik ]
DL PostScript ARARFEHFFS . shift (10,0) %L, embed ZEPLEFRE M AE I A (IARZRY ) K

W TINRDEE S

Rotate

It A B BIERPFR AR CGBOAE ) ;

Rotate(pair z)

% (FERSHGL ) [ 2 ief

Slant

IR A ERIERFRS . Befe . ikt SOH

Scale

IR A ERIEIRFRS . RS . R BRI 4 ;
P — IR IIAR

void label(picture pic=currentpicture, Label L, path g, align align=NoAlign,
pen p=nullpen, filltype filltype=NoFill);

RIS T BRI T A, 55— FIMRE B (—ME 0 15 length(g) 2N arctine (i, S5
B [5.2| 1 arctime PRH) A LATEMIEARZE IS — A SE8U{H position WiE. f'H Relative(real) #f
AT R S o R R g M TR O A ST T
13 OHRR T _EERER R A DORl Label A3k BRESN, A BIFIMEZ position JTUBHUMNL 1 pREL:

Label Label(string s, string size="", explicit position position,
align align=NoAlign, pen p=nullpen, embed embed=Rotate,
filltype filltype=NoFill);



14 FwFE LEGA

position BeginPoint=Relative(0);
position MidPoint=Relative(0.5);
position EndPoint=Relative(1);

BEARARZE LA 1] align XF5F, BAIH— DXt P &5 (Z4 pair ) SOHEXT T B4R A b 7 ) JE )
B A9 77 M) Relative (pair) iﬁo FFTETE, LeftSide, Center Ml RightSide 43l X H
Relative(W) . Relative((0,0)) LA} Relative(E), %3 LeftSide, Center fil RightSide ZZ3fe—1>
SRR AT oA B 1 B 30 o o g 0,

WA M dir K481 b (KA arrowlength Y[ E R ST Hi L BIARSE, A LIH a0 N A= A: .

void arrow(picture pic=currentpicture, Label L="", pair b, pair dir,
real length=arrowlength, align align=NoAlign,

pen p=currentpen, arrowbar arrow=Arrow, margin margin=EndMargin);

WA BE XTI 1] RS RIEEFRZE IR 2R LSRG 1), Al IR align, DU
dir W5 AR5 o

PR string graphic(string name, string options="") i&[Fl—A~1] LI T4 Adtk AxX PostScript
( Encapsulated PostScript, EPS) XFHFAFH . X B, name J&2L4f A SC/E44 1 options J&—>
1S BR N SE R AT 8 ARG TEMIHE (bb=11x 11y urx ury). Jo/¥ (width=value). =¥
(height=value ). Jit%% (angle=value). Ji{%i ( scale=factor ). B7#k (clip=bool ) LIS EFrfH=
(draft=bool ), layer () PRENAT FISRGREIKE: A X S AEHH AR RIS L7 2l -

label(graphic( , ),(0,0),NE);
layerQ);

Label Label(Label L, explicit position position, align align=NoAlign,
pen p=nullpen, embed embed=L.embed, filltype filltype=NoFill);

H position ZELEITT LUE— 54K, WATLLZE—> Relative(value) fH.—iF& T
MRelative (N) FURMARFEMAIEAYIN, A XRIXF Label #Y position M align SZHAYE X, WEFIR.

Relative(0.5)=MidPoint

R
0.5

( N Relative(0.8)
LeftSide

/ 5] Label BRELAEREF LRI
0 position Ml align ZHURE 2

FHEE
SR T SO [L3] 1SR Label HEEREL, 7E plain MIHOTIEA —FBREC ERARENE (I pair J) SRR
Label Label(pair position, align align=NoAlign, pen p=nullpen,
embed embed=Rotate, filltype filltype=NoFill);

—EE



4.4 #r% (LABEL) 15

string baseline(string s, string template="\strut") PRE ] H T KAr% 1 HE L VT
HEIBIR, MITSEhRAE ERAF LK TLE 1. 200 Pythagoras.asy )l 724,

il overwrite MAEIE (7 B4 T 5.5 1), ATLLBEGbRAE AT .

fE plain_Label.asy H1E LIZEIIAR object (X5 ) AVFLA—SMTT A BRI, AT
TR AT DL — 2N AT — i

frame pack(pair align=2S ... object inset[]);

LT SRS RN T & (SRR s AR ) R R FUE RS R, ST —

object draw(picture pic=currentpicture, Label L, envelope e,
real xmargin=0, real ymargin=xmargin, pen p=currentpen,
filltype filltype=NoFill, bool above=true);

object draw(picture pic=currentpicture, Label L, envelope e, pair position,
real xmargin=0, real ymargin=xmargin, pen p=currentpen,

filltype filltype=NoFill, bool above=true);

X K envelope J&7E plain_boxes.asy H1iE Xl F22 iR (SF 25 413“ ), 4l box, roundbox
Ei ellipse.

PREY path[] texpath(Label L) R[] TEX B2 N2 HIbR% L MIETTHIEE

PR string minipage(string s, width=100pt) W] TFRF57H s A& N— TN width
HIBE . XM FFIFH minipage. clip #ll graphic KA i—14~ CD #5p%%

16Pythagoras.asy i3 WLIHITE E)_i’éﬁiji
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°

N

bl

)

size(11.7cm,11.7cm) ;

asy(nativeformat(),"logo");

fill(unitcircle™"(scale(2/11.7)*unitcircle),
evenodd+rgb(124/255,205/255,124/255)) ;

label(scale(1.1)*minipage(

"\centering\scriptsize \textbf{\LARGE {\tt Asymptote}\\

\smallskip

\small The Vector Graphics Languagel}\\

\smallskip

\textsc{Andy Hammerlindl, John Bowman, and Tom Prince}

http://asymptote.sourceforge.net\\

",8cm), (0,0.6));

label(graphic("logo. "+nativeformat (), "height=7cmn"),(0,-0.22));

clip(unitcircle™  (scale(2/11.7)*unitcircle) ,,evenodd) ;

o

P2s

N

]

S
%
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XH X RTE S Asymptote F— P ATERIHIF, SRS C, C++ Al Java FHRLF#E
iz,

/] XR—ATER,

// EFW. FH x Z—/ real K E;

real x;

// TWRAE: %4 real TE x WM 1 .
x=1.0;

/] M WK x BEET L.
if(x == 1.0) {

write("x T )3
} else {

write("x % T I

/] A #AR 10 K
for(int i=0; i < 10; ++i) {
write(i);
}
IEUN7E C/C++ H—4F, Asymptote 3ZFF while, do, break Ml continue 4], Java K& ATZEA
i P R T AR 1 1 Xt 2 SRR -
/] HERE T — A
int[] array={1,1,2,3,5};
for(int k : array) {
write(k);

AU TEEER T B BA C, C++ B Java SEH MERLMM AN, PITTX FOCTHH A B0 Fims 3 L 24 200, LA 4l do
SHIPIT . AT EREEE ESHNGE S MR BO T AL ——F

17



18

)

FRE HE

Iy
, BUSRFZ FRTE S Z MR,

5.1 EHEdoy

void

bool

bool3

int

real

pair

Asymptote SCRF R AIERERL (BRI A2 SRR )

25 (void ) KAUUH T ISEETCIR FIE I pRER
AR L BEUA true B false, fill0:
bool b = true;
LA RAR R b IR E true, WIARIEA A ENIIRK:
bool b;

HAHMBRE N false.

— YRR, ATDARE true, default B false, bool3 KAIATLIE bool AU HFL
i, boold MERIWIIA N default,
BB, WRRA S EVEL, REWEEER 0o BEAVFRER/MES intMin, RAEH
intMax,
SEE B RN LAE A B A PR R R I B RS R . B BRSO 0.0, SEEE
HAEE realEpsilon, ARENT N realDigits, m/PMIIESEECH realMin, IMif KAIESLECH
realMax,
A B, R SA T (x, y)o BHE z BELERFRER AN 2z x Ml z.y. AT x Fl y
FEBEIRCR BN A, ENTARE RGN EENRARIGAN (0.0,0.0),
AVFZ )5 U B0 52 34

pair z=(3,4);

z=(z.X,-2.y);

Z=Z.X-[*z.y;

z=conj(z) ;
R T ORER (0,1) 0 BECRE T IFZ N REL
pair conf (pair z)
Rz fy5E 3L,

real length(pair z)
REIBH z MR |2| fln,



51 HIEXEA

pair z=(3,4);

length(z);

real

real

pair

pair

pair

real

real

pair

real

pair

pair

RIIZER 5, abs(pair) 5 length(pair) [[]X;

angle(pair z, bool warn=true)

19

BRIz (RS, FRACNIREE, FEIXTE] [—7t, ] N, 12 warn 4 false H z = (0,0) i

Mo AR R )5

degrees(pair z, bool warn=true)

R\ z BES, AN, FEXTE] [0,360) N, 112 warn i false H z = (0,0) HfiR

[l o CTAE A 5HR )
unit(pair z)
AR LS EY z [) 5 1) ) A o)

expi(real angle)

IR LLIREE S angle S5 Ta] ) LA ] 2 5

dir(real degrees)

RIBILLFBE degrees W7 [ AL 5

xpart (pair z)

R z.x;

ypart (pair z)
R z.y;

realmult(pair z, pair w)

REEITCREFF (z.x*w.x,z. y*w.y) ;

dot(pair z, pair w)

RIS 2. xkw. x4z y*ru.y;

minbound(pair z, pair w)

Rz [E (min(z.x,w.x),min(z.y,w.y));

maxbound(pair z, pair w)

R [H (max(z.x,w.x),max(z.y,w.y))o



20 $EF Az
triple AP —=Jcdl (&) (x,y,z) AT =4EER. =4l v XN AER 51 R v.x, vy Fl
v.z. BRI (0.0,0.0,0.0),
% B =04 Y N R R

real length(triple v)
R v K |v|. abs(triple) 5 length(triple) [F];

real polar(triple v, bool warn=true)

SR v ARG, M 2 Wi, AL HIE, Y warn W false H v =0 WEEEME o (T
TP LR )

real azimuth(triple v, bool warn=true)

v R, N o Bhit, BACRINEE, 1024 warn o4 false H v.x =v.y =0 iR
[l o (TR A 5HR );

real colatitude(triple v, bool warn=true)

R v RS, M 2 Rt BAACHEE, Y warn O false H v =0 Bi&[E o (TiA
Jer AR )

real latitude(triple v, bool warn=true)

BB v LBRES, M\ oy T, SRR, 174 warn % false H v =0 BLEE 0 (i
AR );

real longitude(triple v, bool warn=true)

R v EEM, N o B, BACNEE, Y warn OF false H v.x =v.y = 0 &[]
o (TidE ™ AR );

triple unit(triple v)
RS =J0d (s ) v [R5 A R i
triple expi(real polar, real azimuth)

REJT RN (polar,azimuth) ( FAA AN ) AL ) &

triple dir(real colatitude, real longitude)

RIEIF7128 (colatitude,longitude) (AN AFE ) B FAA ] & ;

real xpart(triple v)

RE v.x;
200 v A AR 00 0 ASEPIRIIH R, METE three B E XAYEHE (0,0,0), J5HA,

T
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string

HAERA 21

real ypart(triple v)
B v y;

real zpart(triple v)
R[] v.z;

triple realmult(triple u, triple v)

ﬁi[]ﬁiiﬁ%?iﬁ%ﬂ! (U.X*V.X, W.y*V.y, U.Z*V.Z);

real dot(triple u, triple v)

ﬁ@;ﬁﬂ:{ U.X*v.x+tu.y*v.ytu.z*v.z;

triple cross(triple u, triple v)

IREI (0. y*v.z-u. 2%V, ¥,0. 2%V X-U. X*V. Z,U. X¥V. J-V. X*U. V) ;

triple minbound(triple u, triple v)

ﬁi[](min(u.x,v.x),min(u.y,v.y),min(u.z,v.z));

triple maxbound(triple u, triple v)

& A (max(u.x,v.x),max(u.y,v.y) ,max(u.z,v.z))

FAPER, B STL /) string 2858,
NG5S () RN TFRFRZRT R, PARFE TeX XGS5SR (ansh 7 bable
2, ULk 7.21 4 babel).
= \" BE]
= A\ BREFE] \\
g1 () FENTAHEA S ANST C MR A ML
-\ meE]
-\ B
- \7? BUE] 7
- \\ BB B S Rl
- \a B34
- \b Wi 2R
- \f WS TR

SR BRBAE T, AR IR AN L ——E T
ARGy ——FH
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HAT AR
~ \n BT
— \r B 4
A\t BRI
N\ B E A
— \O-\377 WL E X g /G
~ \xO-xFF BESFEIX R+ i

FA R AO S oy FAFR AT LUESAT + PHE. 16 PAIFATH Bt , (78 0 &
INTFAFEH TG -

int length(string s)
REIFRH s B
int find(string s, string t, int pos=0)

RIFAFH ¢ FETAFEH s fEALE pos AEZ )G, H—WHHHIME, BURME ¢ A2 s
T ER IR ] -1

int rfind(string s, string t, int pos=-1)

REIFAH ¢ LETATH s TEALE pos MEZ AT (47 pos = -1, NWIETFHTH s KEE), fix
JE—UH BN E, SURTE ¢ AR s BT HRER [ -1;

string insert(string s, int pos, string t)

R FATH € Al s (L pos AR TAFER ;

string erase(string s, int pos, int n)

R FAFE s fEALE pos MM AR  n (H (41K n = -1, MEFFFH s KE)
P S A R 5

string substr(string s, int pos, int n=-1)

RIEMAE pos FFIAKE N n (WR n=-1, HEFHFE s BKE) BTH;
string reverse(string s)

R AR s BHELF L A £ 5
string replace(string s, string before, string after)

R FAFH s T H before MIMBLBUNH after 1337478

STEX B AN T REIURE 1 C HEE I AT HNG . 534h, Asymptote FHIA R C HRAREE /A 7Sk H R B I 1
(4 0177, 0x2F ), — i



5.1 RAEER 23

string replace(string s, string[][] table)

REPEFFE s TR table PR {before,after} A before WA H
PR R IR after A AT HR

string[] split(string s, string delimiter)
R FRF R, SR s H delimiter & FAR IS 183 5
string format(string s, int n)

AR [ AT (locale ), 4 n FIT © JRUREH 2% 1 A 2 LA 50 40 ol

string format(string s=defaultformat, real x, string locale="")
R X% locale (BCYATXIRAE, WREE WA H ), I C KAl fprintf
T oA C KUk s e A s AL < BRI A5 H, B 7 R ARVr— D Ediadng, K
FAEFHASHM 2 (BRARBE T #), JFH Gt NHB0E TR0 TX AT
HERR

int hex(string s)
B+ P AT s o — AL

string string(real x, int digits=realDigits)

NG digits A1 C XIRIZ'E (locale ) # x Hi FfFeh;

string locale(string s="")
BOEXIBEE NG E R TR (UERI PR AR ), iR (] A Y X Isis & 5
string time(string format="%a %b %d 4T %Z %Y")

&[] ANSI C i strftime, AKSFAFE format 124 F K i % B 4% 204k 10 24 i .
A 1

time();
time( )

SBIN, format("%04d", 3) HFFAFH "0003", T Asymptote H HAT —F SR, BTN EBKENBMIMAF n, 1. 11 2LHM,
AR TN ud (5 %1, TRERIEEO . %o (R, %x CTRHERVNG ). 9X (CHAR#EHIRE ). % (A5 THERIE0), TRk
AENIERE . B # FUESUS M. X ESORARER K # B UFFFom i th /G A H S 8o R it o 2 ox (ox) AR, IESHTEH]
FORMIEAL B ES (RBOREE ), S RIBFRRA T (FERRE B/ h SRR A Do 8%, X AR SCRE Yxd XFIHA AN o 4550 2
M5 2Bk (IR AT format ("% "+string(4)+"d", 3) XFHIEEE ). P

"Asymptote HUEUFEIA T, KARKE W E EESH /NN (BRI EMEHES ), Rid®EHE Windows FRA T % i
DI XA E . RARBEEMN L 2 LM WM SERF B2 ue (Ai/NEOERD) . e (BR2EIHEE ). %g (E 3k Hali /N gL
AL BOE P AR R R I R0, TR I RNTEEE . R, BT, # MIERS (fEAH 5% format (string, int) W
B KB, M 177 BRIF 4R 51 A M X 8022 8 2 00 0 7 0 R v, o AR R 2 fRT S b 1 R4S X R R A E A . S X
BB B9 71 format("%010.5£", pi) 13 F|FfFH 0003.14159, format("%+.3g", 0.00001234) 753|448 +1.23e-05, MM
format ("$7%+.3g$", 0.00001234) NTFE] $+1.23\!\times\!10"{-6}$,——FHE

SHF A A% U H ks LA b 27 K&R R C99 FRdfl il , S bR v SCRY 1 e B s A7 ke 3«




24 FEFT AR
IR [EILL Unix date 4 BRI A0 B S TR (8] (9 S8 M B 5 1%
int seconds(string t="", string format="")
REGEZEIE (UTC 1970 4F 1 H 1 HAMM, 00:00:00 ) ZJ5 25— EFE, BER)
B 1 ANSI C i #2 strptime {8 F 2477 XX B FAFH format #iE, ofE t 7S HET
BB FTHHE . 1A POSIX strptime UtHHAY "%z ¥ EAEH AT GNU C FErfgiZzng,
g gk, REME -1, X B 221,
seconds ( , Ok
seconds (time( ), E
seconds (time( ), +time( )+ )
1+ (seconds () -seconds( s ))/ (24%60%60) ;
B — MR AT BT, 4K A 5,
string time(int seconds, string format="%a %b %d %T %Z %Y")
REX R FH4e o6 (UTC 1970 4F 1 A 1 HAHIPY, 00:00:00 ) ZJ5 seconds FPHHITHE],
H ANSI C i F2 strftime {7 F 2457 X35 B AT H format A&k, BN, LR [A]%}
NF 24 /NEFZ B H
time(seconds()-24%60*60) ;
void abort(string s)
POESAT (FEALALHBLCHTR B — R ); WERFAFFH s dE%S, WISHTED i I SCH
% ATSH s M2 E B
%ha  AEMNAEIAAZ. % EENENA.
%o HEMAMA % EEMAM.
he AL CHATXILE ) 1 H B S5HEFRR % RIS CEOBREL 100 FHBCERZER ).
% —HAWMHE (01-31), D HEMT %m/%d/%yo
%e —HWAIHE (1-31); —(EwiTE A #ENST o WF o EMT %Y-%m-%d (MH ISO 8601 H MK ),
% ISO 8601 T EWIHAFMAYEHIHL (00-99 ), WG HET RS
A A %H /BB (24 /M) (00-23 ),
%1 /N (12 /b)) (01-12), %3 SEPIREL (001-366 ),
Ym A (01-12), WM S3ER (00-59 ).
o TR %p  AM i PM HYAHZENY),
yr  ZRHLAY 12 /eI, WR - SEMT %H: UM
% F (00-60), Wt KTHIRRT
%T ENTF %H:UM:%S (BB ISO 8601 HiffAl4EL ), fa W (1-7), HAE—R 1.
W —AENMEBIE R BRSNS —K) (00-53 ). % B (0-6, AHZ0),
W —AER R (AR RIS —KX) (00-53 ), % ISO 8601 EMI%L (01-53),
%x AR HIAER WX AHARTIRI R R
%y AEHLRAE (00-99), YA G el 0k
%z CYEIEES UTC (DAt Fed) /92286, F1SO 8601 %% 4% % Ak,

K FoR. BN "+0800" FIR HARMREIATE A UTC
IR () 8 /N 0 430 5 HF XA W AT 24 o

DAL FUR RIS RRE, IAMNEH —Se R 5B M ES AT ——EE

4T (int)time("%j") o —FH I
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void exit()

TEREAD TR LR 0 1 Rt
void sleep(int seconds)
LA E DR
void usleep(int microseconds)
I
void beep()
TEP G 7t — P g (e ),

{8FE C/Ct+ th—PE, EAKIA LA typedet 215 (1 [63] 77 .11 Syt 7).

5.2 %1% (path) 510 (guide)

path AT MBI E BRI =M S5 . AR BRI 4G nullpath,
BN, R circle(pair c, real r), R[E—ZITMINESTE ¢ F4EN r BIEIRY Bézier ik,
BFETF unitcircle (Jf—d,ﬁ l_é_l ).

path circle(pair c, real r)

{

return shift(c)*scale(r)*unitcircle;

}

R
H

QR BRI, AT LU graph.asy " Y Circle i R ™ H

import graph;

path Circle(pair c, real r, int n=nCircle);

5 circle —2(, RL.OHK ¢ 48N r, M angletl F| angle2 i, 7 angle2 > anglel Hfififf4]
RSN, W LA 1

path arc(pair c, real r, real anglel, real angle2);

O IR A IR (B T R A B —— R T

"YH typedef & XIMAHILGEE X BRI —E RN EARIITF nev ZJEHAIES BE, HAPEARREA MEIHBRINSE (ERBRINSEUE
FERREICE SURSRAAY ) o —— 1 iE

Munitcircle BIE XN

path unitcircle=E..N..W..S..cycle;

BV 4 A s P U A 2 L3R B SR BB AR, RERAE (1,00 i, 7Tl ikt Iy ) . ——

IS RNSR MISE B nCircle WIBARAEITIE . 75 graph #ies, ncircle RYBRIMIESE 400, ST BB RK T —IFok pUA4E s Hh 22
GBI AR ZE AR AL 0.06% , KRZMEEEAE B DARBIA R, MBS, SUSSFRARRERIT . Itk
T X nCircle NBYNEUH —FH 1T




26 FHE R

e n] LB 4 5 75 1) -

path arc(pair c, real r, real anglel, real angle2, bool direction);

X H M) direction AILIFEE N cCW ( counter-clockwise, Wilst4l ) 8% cw ( clockwise, JRT4EF )
WP, MR () 22 5 22, LK o ML (e 22 — of = |21 — o ) WAl Ak
I

path arc(pair c, explicit pair zl, explicit pair z2,

bool direction=CCW)

U BT, Al LA graph.asy W IR ARR™ A2 n DS RIHY Bézier HIZREFIN .

import graph;

path Arc(pair c, real r, real anglel, real angle2, bool direction,
int n=nCircle);

path Arc(pair c, real r, real anglel, real angle2, int n=nCircle);

path Arc(pair c, explicit pair zl, explicit pair z2,

bool direction=CCW, int n=nCircle);

AT AT LA e A i -

path ellipse(pair c, real a, real b)
{

return shift(c)*scale(a,b)*unitcircle;

}

b o ) i B i S A e R U U
size(300,0);
pair[] z=new pair[10];

z[0]=(0,100); z[1]1=(50,0); z[2]1=(180,0);

for(int n=3; n <= 9; ++n)

z[n]=z[n-3]+(200,0);

path p=z[0]..z[1]1---2[2] : : {up}z[3]
&z[3]..z[4]--z[5]: :{up}z[6]
&z[6]::z[7]---=z[8] . .{up}z[9];

TN plain BEERIEIARE , XA REEERS R R ELOTE ¢, EATE 21, BLORIZEAMNTA 22 — ¢ IWEHR, RIERALH ¢ Al 2zt BE.——
U



5.2 ¥4 (PATH) 5% ( GUIDE) 27

draw(p,grey+linewidth(4mm)) ;

dot(z);

X HUJE—BERT AR AT FH A R A

int length(path p);
DOREAE p 1Y ( HKRE =W ) B, Wl p BIME, s p M5BT

int size(path p);

BPOERRIE p ML S R p BB, XS length(p) A

bool cyclic(path p);
JRI true % HAUCY R p HIFRL,

bool straight(path p, int i);
RE true M HACHERAR p RG4S 1 FISEA i+1 ZIAAYZRBOE HI.

bool piecewisestraight(path p);

R true M HACHEAE p ROBER (RN ).

pair point(path p, int t);

WAk p BIAE, REIZE N t mod length(p) bR, B, REILE M € bR, BRIE
t <0 (JEASIR[F] point (0) ) 8¢ t > length(p) (MLATIR[A] point (length(p)) )o

pair point(path p, real t);

BORR R [B1 25 15, £loor (t) 5 floor (£)+1 Z X T ZIKFEAASEL t-floor (t) WM
Aebi (B F T M FERE Bézier HIZHB4> ). W ¢ 7E [0, length(p)] MITLEIZ AT,
NFE p BIFEMIE LT ESCHE length (p) ZMLEkTE p LML MIIEIL T H4L R p XS R

“X /MO0

pair dir(path p, int t, int sign=0, bool normalize=true);

15 B PR A —— R 1
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IR sign < 0, WERIEEAE p FEZE A ¢ AEMI A DIZT5 0] (MR 5 —A 580 Wk
sign >0, WEREIHEIZTT . MR sign = 0, ARSI 6 HFE(E

pair dir(path p, real t, bool normalize=true) ;

R A4S p FESE S floor (t) Hll floor (t)+1 ZIHIXFN T =IKFERSEL t-floor ()
ST ( B3ETF MR =R, Bézier B ).

pair accel(path p, int t, int sign=0);

W sign < 0, MR MEIPEAE p EGE S ¢ AR INEE (FEM—ANEED); E
sign > 0, JSRE L EHEE, W5E sign =0, R EFAS I B 1 7Y

pair accel(path p, real t);

R A EEAE p FERL t ALY EE .

pair radius(path p, real t);

SRR A% p 708, € Abfekrhe,

pair precontrol(path p, int t);

o] p FEZE AN € AL RS AR
pair precontrol(path p, real t);

R p FESEL © AEHYA RO A5

pair postcontrol(path p, int t);

RIE] p TESS AL € ALRY S EEH AL

pair postcontrol(path p, real t);
Il p 7EZE At AbHA UG A
real arclength(path p);
RS p TR BB =R R (F I 4885 )

real arctime(path p, real L);

IR A BEAR Y “Hﬁ” , —ME 0 FIEKEZE], 7E point(path p, real t) MY F
MR, TR ZI 2RI (SRR AL ) 56T Lo

real dirtime(path p, pair z);

REE—AS “BFZ”, BERAE 0 MEAEKEZE, £ point (path, real) E3>(1:Eﬁ;k
#, TJLEH‘JIZ'JE%QE’JJQJ%,\ﬁE%Iz B Ta], 75 DA A TR A s 2 DU
Lo R P, RIEYIBI AR —

i eI =8
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real reltime(path p, real 1);

R FER AR p FEHSI BRI 3450 1 ARG %]

pair relpoint(path p, real 1);
IR p FEHCIIAC YARXS Z3 58 1 AbI A

pair midpoint(path p);
RIS p AEH—FIURA Y AT

path reverse(path p);
R[4 p I ATHER B .
path subpath(path p, int a, int b);

R[E p MAERT a BISEA o ATBER T BEAR. PR a < b, WIFEEART5 M2 bl

path subpath(path p, real a, real b);

BRI p MERARITZ] a BIBARIZ] b ATHER T R4S, AR a < b, WITERFERYTT 2R
IJEJO

real[] intersect(path p, path q, real fuzz=-1);

MR p 5 qBZBLH DA, WiRE—NKEN 2 S HEH, BREER
X4 R A58 (5 4% The METAFONTbook 137 TUH & i 5 i vk 4], e
point(path p, real t) &X', 73t p Ml q WEEARM Z. T LL fuzz #iE W
Y XPRFEEAT, BEAR fuzz <0, WEIABHLERERE . QPREEARAAHSE, R R
N0 BRI

real[][] intersections(path p, path q, real fuzz=-1);

DHER (27 69 51 b2 WHER IS, KN 2 SRR, R IR p
M q WA (BRI 2 ) HIZSH %), T, fuzz B IARHE LT, S
B fuzz < 0, NIABIPLAKSE .

real[] intersections(path p, explicit pair a, explicit pair b, real fuzz=-1);

PAIEHEFER A p Hilid a, b MR (855 ) HLRMIA (BRIFALRFZ1)
FAAEIS 2 o 3R [ AR SS I 2 PRAETE L XS 2R 22 fuzz LANIERS, B0, Q2R fuzz <0, W
IR o

real[] times(path p, real x)

AL RAAA T R p 5 o MKESIN m M0 OANTRSES A m B 0 B, et s 7R i B MatIsc 9B (BIAR
SCMRBOH p T SR/ NEBRIS Z AN q MBUPITF SR NBL), BB RS M A (u, v) T EHNERR R (tata .. )2
(urug...)o, AR “SCHE IR o8 (truataug .. ) BUNIRZIXT (v, v)o AMEEH, XM IMHULF A —D BRI
TEATHEF O, S R 5 o —— R I
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R AR p Hilst (x,0) &R E EL M I A ST Z

real[] times(path p, explicit pair z)

R WIS p Hidid (0,z.y) KBIKFELIPTA S Z] .

real[] mintimes(path p)

RN 2, AR p 2 iis B R/ INKP-55 8 T P A P 2] Fr) R

real[] maxtimes(path p)

RIS 2, AR p 20 ih SR K55 8 T R o P 2 Fr R

pair intersectionpoint(path p, path q, real fuzz=-1);

1R [FIZZ 5 point (p,intersect (p,q,fuzz) [0]),

pair[] intersectionpoints(path p, path q, real fuzz=-1);

REGLE S p 5 q FTA SR IEE.

pair extension(pair P, pair Q, pair p, pair q);

R PIZEBE P--Q 5 p-—q HERARRISC A, BN, WERMELAT, &[] (infinity,infinity).

slice cut(path p, path knife, int n);
JGERAR slice:

struct slice {
path before,after;
}

IR A2 p SERFE knife 5 n YOHIZCHIG HIEAE p AORIZ> (HSRRFRBISS AL, A
PRI RAEAILZ. A )o S5 n 22 5HSSREURAE
slice firstcut(path p, path knife);

M TF cut(p,knife,0); VEHE firstcut.after 2| METAPOST cutbefore fif4 i
EH

slice lastcut(path p, path knife);

M F cut(p,knife,-1); VHHE lastcut.before A% METAPOST cutafter fig4f
EH

path buildcycle(... path[] p);
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kB METAPOST buildcycle A& HIAT MY, 3 [l FBl L% ph 31 B B 22 MIAE 1 — Bl A% 5
25 L TR 1 X BRI Y B A

pair min(path p);
Rl AE p MIEARIONER) (42, ) fEL.

pair max(path p);

RIS p MBARIOAERY (£7, B) FAREL

int windingnumber(path p, pair z);

SRR p X T 2 BRSPS B2 LI eI 1348 2, NBLH0R IEK,
WIS 2 768472 p [, SR E %K undefined (5 SUMIAIIZAL).

bool interior(int windingnumber, pen fillrule);

PG £illrule, 4 windingnumber X P AR, & trud2l,
g

bool inside(path p, pair z, pen fillrule=currentpen);

B[ true M ILALS A 2 AR p FEEEHN £i11rule (0 [34 5 .3 ) sem
KRl S L

int inside(path p, path q, pen fillrule=currentpen);

IRFRIGR T p BRI £il1rule (L[4 513 1) et dr g MERE 1, AR
% q At S p WG -1, AR o,

pair inside(path p, pen fillrule=currentpen) ;

B RN £111rute (0 [34 51 [5.3) 1) 16— KIBTE p PR HIRRIOIERE 2.

path[] strokepath(path g, pen p=currentpen);
iR [8] PostScript HiHI%E p 22112 g B Y AR EA

197 METAPOST HIMAT TR : XTFHRE p1, po, =, pr, EEA p; Bl piy ZIAERT p; ROTREIETIXT poyr ROTRERMS A, ¥
HIFHARERE I, 2F METAPOST: A User’s Manual ' 9.1 ¥ Building Cycles.—— P 1E

205 — AR, A

TR AN ETR, BEE = 0(to) — 0(0) = 50 $o 2%, K C: oz = 2(b), (t € [0,t0]) HE VM LWL, z — o BBARRRA
(7(t), O(t)) o —FHIE

23— lailﬂi[l’J B, 4 fillrule N zerowinding B, iR[FMEZET windingnumber '= 0; 4 fillrule N evenodd A, iR[FEI{HZEH
F windingnumber%2 !'= 0 Rl windingnumber RAFH ., —FHF
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guide RMFHTIG ZUHES (—F MRS SR Do B (guide) MYREHILHZN nullpath;
RSP FR A S 10 A H o
B S AR AL, U AR SRR BE IR B2y (Y E M — AR ) XAt RirH
A B W SEIE R AR B DG AR o R 5 B SR RAE O B I B O SL Y, (AR
s TR UG AURT, 7RSS G (LGN ) 1 ARERHIE R FHEZ AT -

size(200);
real mexican(real x) {return (1-8x"2)*exp(-(4x72));}

int n=30;
real a=1.5;

real width=2a/n;

guide hat;
path solved;

for(int i=0; i < mn; ++i) {
real t=-atix*width;
pair z=(t,mexican(t));
hat=hat. .z;

solved=solved. .z;

draw(hat) ;
dot (hat,red) ;
draw(solved,dashed) ;

FA T4 Hh e 1] AN AR P PP A — A 281«

guide g;

for(int i=0; i < 10; ++i)



5.2 ¥4 (PATH) 5% ( GUIDE) 33

g=g——(i,1);
path p=g;
IR PERTElETT, T
path p;
for(int i=0; i < 10; ++i)
p=p—(i,1);
DItz ty, PROATERAE AP R A B AR R — s AR A i
TR O] FHFAEAN RS B ) SEBRARAT A i 2 B BAR (A D0 F R B ] i Bl oe R (B T INERIAE,
TSN )

int size(guide g);

5 size(path p) Zfbl,

int length(guide g);

5 length(path p) Zfbl,

bool cyclic(path p);

5 cyclic(path p) Zfbl,

pair point(guide g, int t);

5 point(path p, int t) Kl

guide reverse(guide g);

Y reverse(path p) Kfl. UIR g BIEMM H A IREIN, B H LW h—
FEkAE, RIaRm. IR g ARIIPREA S NERES, A NERI e, IR
A RIS, B2 S H AN 2T N B A

pair[] dirSpecifier(guide g, int i);

SR — AN 2 B RO, A TR g ZE4E A 1 A i1 I BB I (ETT
20) FA (FEEE 1) rmabeE 720 (5 0,00, WHEMEHERE ).

pair[] controlSpecifier(guide g, int i);

AR g ZEZE A 1 a1 2 6 B WA ) A il B, e e I —
APITCERAEEHITR 0 F 1R W], AR, 2ok ] —2 R

22YEIAN 21 {41} .. {d2} z2 BIER, WA E S M BRE A a1 R a2, BIKABAMER 1. PEF
237EFM 21 .. controls ci and c2 .. z2 [, Hi A RLA B FEH S 2500 c1 Bl c2, B z1 .. controls c .. z2 T

T

zl .. controls c and ¢ .. 22,
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34 $RT mAR
tensionSpecifier tensionSpecifier(guide g, int 1i);
R g FEZE S 1 A1 i+1 Z A A BESK JIFRAE T tensionSpecifier ZRAIAY/NIILH
RS AT LUK EBUR Bt in . owt I atLeast iR,
real[] curlSpecifier(guide g);
R, BRI g B AEIBRE T (TR 0 ) M sEiReE T (78
e SDY N
VERBORTHA TG, 45 nullpath BT ] FRAE TR 75— IS A . B im)
a..{up}nullpath..b;
c..nullpath{up}..d;
e..{uprnullpath{down}. .f;
TR T
a..nullpath..{uplb;
c{up}. .nullpath. .d;
e{down}. .nullpath. .{up}f;
5.3 W%

15 Asymptote 1, A NP HALE A AR T EF3C L[ SO ). nTm TR F iy
oEEtE: B, KA. LT, Ao, LOEE. ERMN ., SCEXSE. SR FEROUN, KR, B35S
LR BE 2, 2K FROAE R EZE M currentpen, B2 T 5 METAPOST 4
pickup FMMAYZNEE. EZERFRX PN defaultpen,

) 2E 7] LU EAESS & 00 s BT + AR, ORIk A 2B B 6 . A i I 2B Y Pl A At AR
RO JE M 5 A v B . R, ki, W LLA] dashed+red+green o red+green+dashed ¥
red+dashed+green KAGE| WA MBLE, —JrisffF « o lI T UL 4 HEN B, B2
RGOSR T 1 TR,

BT A3 045 0] 2 —BRAE -

pen gray(real g);
AR, e g FEIXIE] [0,1] Y, 0.0 FoRB AN 1.0 FoRH A,

2475 JE Ul z1 .. tension t1 and t2 .. z2 M B% M, J& B din. out 4> U N 52 B t1. t2, atlLeast H false; f1F
J& 41 z1 .. tension atleast t1 and t2 .. z2 [ #f W] ', atLeast (¥ {H & true, [ M =zl .. tension t .. z2 %5 i T
z1l .. tension t and t .. z2, X T tensionSpecifier KMIASH tens, AL z1 .. tens .. z2 HIBIEMREREH o PR

PLEM 21 {curl c1} .. {curl c2} z2 MEERITD, &, LAREFHIN c1 Al co—PFF T

2OMEM T, AN e S AR H A4 (WSBEE KT 1), B 7 BUE B L KA 48 [ R A 4 A,
tKﬁﬁ{%Q%ﬂ@ﬁﬁ%@imvﬁéﬁﬂ@é’fﬁl}dfﬂi@ﬁ interp(T a, T b, real t) HfHRME, MIALKORAKSE (FEYE LIRS
H—NERAFERAIR R, 5k WTEXAY xcolor 41 ), —— K H
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N
Y
|

pen rgb(real r, real g, real b);

Pk RGB iR, oot | 4. s NsEEEESZEK A [0, 1] .

pen cmyk(real c, real m, real y, real k);

Pk OMYK BifaRd, Horhgs | har . 2. SRS AR EX A [0, 1] .

pen invisible;

XA WEK B E R 2, (HEU R AR PR T — R AE (2801 TeX
H#) \phantom T4 ). PREL bool invisible(pen) AJHIRMIA— L2 A AR UL,

BIA B a2 black (SR ); iX/AT DUd 272 defaultpen (pen) HKM(ZE . PRI colorspace(pen p)
u??ﬁ:%‘,ﬁ@@% P E@Eﬁ@,;ﬁlﬂ ( "gray", "rgb"., "cmyk" B j nn )o

PRIEL realll colors(pen) iR [EIHZEY & (A i, PREL pen gray(pen). pen rgb(pen) AN
pen cmyk (pen) 3 [ 43 LK S B A0 A o 0B €825 [ A B BT I 2 . PR colorless (pen=currentpen)
RPIHSHEA, M HHEEE (LERIEA ),

RIS RE, AT 6 FAFH0 RGB 7Sk #h 4y i 2

pen rgb(string s);

E plain B HUE LT &S SIRGAMEEL, ENETKUEARE black () 5 white
(H), RGB A red (£1), green (%t). blue (), MM RGB IRFFEAM cyan (7).
magenta ( fHZL ). yellow (¥ ), i CMYK JAf Cyan, Magenta, Yellow, Black:

2741 (red ). % (green), # (blue) Bifs, X =MEIERZEE=IE, TR RTLXCRNE 2 [/ 3 . —— 51
283 (cyan). fh4l (magenta) # (yellow ), & (black) Zif, XJ&EIRI T # FHRARIES (2 7], ——F5 1
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FhE

™ it

mediumred

re orange
heavyred heavycyan fuchsia
brown deepcyan

darkbrown darkcyan

mediummagenta

purple
I royalblue

green magenta
heavygreen heavymagenta Cyan
deepgreen deepmagenta Magenta
darkgreen darkmagenta

B Black
lightblue cmyk(red)
mediumblue cmyk(blue)
blue cmyk(green)
heavyblue
deepblue I olive
darkblue darkolive

gray
heavygray
deepgray
darkgray

e

FRUER) 140 Ff RGB X11 Zifa ] I F s A

import xllcolors;

MFRAER) 68 B CMYK TEX Zitan] LIEF I NS A

import texcolors;

EE PR S E N —2E51E (AN Green ) SEPRIFA—EL

Asymptote i fffF—~ asycolors.sty i) BTEX %41, & X T BTEX CMYK AH) Asymptote FixE
Xgita, M EH AT DL EE AT BTeX PR d . G, X0 m g S5 L id 4 DTEX;
BRI, SO AR I — SR BB, HAIAELIITBOR P (SR IETA 707 5 slide #4)2,
FIRER L E A BIEX BB HE . XA ST LI AT Asymptote A& 45 BTEX

usepackage("asycolors");

E XF plain_pens.asy 1Z5FK hsv AT IHFAE HSV ( Hue Saturation Value, GyHMFIEE )
M RGB 75 [ A 54, Hrp@iE b JE—AFE [0,360) WM EEMIEMEE s MBI v 76 [0,1] N:

pen p=hsv(180,0.5,0.75);

PORPEARRAAGIHISY ——FE U
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=

write(p); // ([default], red=0.375, green=0.75, blue=0.75)
hsv g=p;
write(q.h,q.s,q9.v); // 180 0.5 0.75

%%ﬂﬂfﬁ@@iﬁpen linetype(string s, real offset=0, bool scale=true, bool adjust=true)
W, Hi s J2—AN A% o iE B T RSB AU P AT . ISR offset FRUETERI

H AR 55— DMECF IR E AEE £ TS FRTIE 20 (412K scale i true, DAEIZEZETE N HA;

WG] PostScript B0z ), 5% AN FRE R I B E R m 2, LI, WPk adjust 4

true, XMHAFER HZH Asymptote JHELIE SRR . X B —SETE W .

pen solid=linetype("");

pen dotted=linetype( );

pen dashed=linetype( )

pen longdashed=linetype( )

pen dashdotted=linetype( )8

pen longdashdotted=linetype( )

pen Dotted=dotted+1.0;

pen Dotted(pen p=currentpen) {return dotted+2*linewidth(p);}

FRIANAIL AR solid; XTI defaultpen(pen) BUAF,
MR e pen linewidth(real) #% PostScript $fﬁ§|€ﬁﬁo FINLTE N 0.5dp; XA
fERT LI defaultpen(pen) RAGM, MIZEAYZLTEn H real linewidth(pen p=currentpen) iX
[, AJrfETt, 7Efidk plain hEATE LT

static void defaultpen(real w) {defaultpen(linewidth(w));}

static pen operator +(pen p, real w) {return p+linewidth(w);}

static pen operator +(real w, pen p) {return linewidth(w)+p;}

M A AR A B B TE -
defaultpen(2) ;
pen p=red+0.5;

F54E PostScript 2RV il 48 AT LA i LA — MR S H0R A Linecap i& 3L

30%E Asymptote 1, ] PostScript HU#/R I BRI A TR 20 HR BE , Rl ——
310 (line cap ) FEIILRMMAIMIEAR, PostScript =FZIkA T . FIEMIN HIE, WTFEFUR:
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pen squarecap=linecap(0) ;
pen roundcap=linecap(1);

pen extendcap=linecap(2);

BRINMZ i roundcap, A LAH] defaultpen(pen) AP, %LU int linecap(pen p=currentpen)
IR [ml,
55 PostScript JEH:HE LI 4 1] AL — MRS HOA Linejoin J& B2,

pen miterjoin=linejoin(0);

pen roundjoin=linejoin(1);

pen beveljoin=linejoin(2);

BRINI) T AN roundjoin, AJLAM defaultpen(pen) (22, HIZEMYIEHAF{H int linejoin(pen p=currer
&,

H—E PostScript 23R (miter limit ) MIHEIZEH miterlimit (real) WJIRFHIRE, ERINAIISSA

FRE, 10.0, ATLUH defaultpen(pen) B7% . HIZERYIRAMFREEH real miterlimit(pen p=currentpen)

pEY LI 8

FFRE PostScript IE FE ML 1 1 22 0] LA LL— NS B0 £fillrule iR [H] .

pen zerowinding=fillrule(0);

pen evenodd=fillrule(1);

SEFE RN B 22 A0l ) R SR A E— AR s AR B AL SRR B, BEUEIA clip, £il11 Ml inside
B, AT zerowinding HLFEMN, MWIRERFE SKVL z-—z+infinity [u] b AYAHSZIREOE 2 7]
THASCREEETE, WAL z TERSAR BRI XA . X evenodd SEHFMM, 4R FiRAHZZ Y
SECVIEEL WA z TEXIESME . BRIARIEFE MY zerowinding, WJLIHA] defaultpen(pen)
oA, EZERVIEFTTHNH int fillrule(pen p=currentpen) iR [Al,

R SO SR E B L ZE RE LA — N HSE0A ] basealign R[]

pen nobasealign=basealign(0);
pen basealign=basealign(1);

squarecap

roundcap!

extendcap

EecpEs
32PostScript =Rk MMIEHRENRMERE . 1B JE HERVRL A 3 He .

miterjoin < roundjoin < beveljoin <

—FHE
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N
Y
|

BINBLE N nobasealign, 2xHRERSFrid e HIRE MR AAHEES TR 5, ‘Bl ] defaultpen(pen)
AE . ML, baseline TR & TRX 2k, MIZERYFELL XS FF E 1 int basealign(pen p=currentpen)
R A

AR KN T R B pen fontsize(real size, real lineskip=1.2%size) 1 TEX = (1pt =
1/72.273F) Wi . BONBI PR R/NE 12pt, AT LA defaultpen(pen) MU7%. JEAR R
PRIV EEAE ST KA A

import fontsize;

( XFFE fix-cm 2L, ER M http://www.ctan.org/tex-archive/help/Catalogue/entries/
fix-cm K7, WEETERBH DTRX KT )o 4 89 5 /N5 17 [ Al L35 5 7
real fontsize(pen p=currentpen) 45 real lineskip(pen p=currentpen) #HITKi%r,

di 4 E WTRX NFSS A At 1 42 w5 FH sR 4L

pen font(string encoding, string family, string series, string shape)

R, BRINKE SN font ("OTL", "cmr","m","n"), X 12pt Computer Modern Roman “F{4;
‘B defaultpen(pen) IAF, MZER FARIELEH string font(pen p=currentpen) i [f,
BRARIEAL TR unicode (RIE (IR 719 15 unicode #54ED),

F8h, ATLME %L pen font (string name) FEFEMEEK/NY TEX FAK (ULHT fontsize i
fEA ), W "emr12" (12pt Computer Modern Roman ) 5% pcrr ( Courier ), ifA] PL45 % AT 3 )
KANSERNG F R4 RN ER B K/ . pen font(string name, real size).

EFRUER) A4 T LA pen fontcommand (string) A,

IR TARUE PostScript A 5 (5 S -

pen AvantGarde(string series="m'", string shape="n'");

pen Bookman(string series="m'", string shape='"n");

pen Courier(string series="m'", string shape="n");

pen Helvetica(string series="m", string shape='"n'");

pen NewCenturySchoolBook(string series='"m'", string shape='"n'");
pen Palatino(string series='"m", string shape="n");

pen TimesRoman(string series="m", string shape='n");

pen ZapfChancery(string series="m", string shape='"n'");

pen Symbol(string series="m'", string shape='n'");

pen ZapfDingbats(string series= , string shape='"n");

I 4125 W J3E T L I i A% -

pen opacity(real opacity=1, string blend= )

33 PRSI SY ——FE U
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FRE HE

AiBEBE (opacity ) FTRAM 0 (5E4@EM ) BIBINME 1+ CNER] ) Z85), 1 blend #i7E T FIHI
F-HRIR AR —:
"Compatible","Normal","Multiply","Screen","Overlay","SoftLight",

"HardLight","ColorDodge", "ColorBurn", "Darken","Lighten","Difference",

"Exclusion","Hue","Saturation","Color","Luminosity"

'EZﬁ]TfEhttp://partners.adobe.com/public/developer/en/pdf/PDFReference16.pdfFPEH%;EEO

H T PostScript AZHFEM, XMFREAUN -£ pdf Hi b Ag Xt A%, "L PDF Q*%ﬁ(ﬁ‘ﬁ
i ImageMagick convert F2 AR, FRZEAKIELL opacity 1H 1 £l 2 BHIE 7T I — 18] SR 7E
NS transparency.asy EPZ{%EH.O

picture HAY PostScript fiv4 1] LU F AN — LA FAF B name FRiXUAIEIMIRIZE, @ik Honfe
4 J5) PostScript M currentpatterns [ RN £i11 Ml draw #1E, %”rﬁ'TJﬁE’JZE? B 1v

H BB rt,

import patterns;

void add(string name, picture pic, pair 1b=0, pair rt=0);

ZUEFHKIZE name #H17T £i11 B} draw, {HH%E pattern('"name") . U, HIEAFMI AT LI HE
M F patternss.asy il
picture tile(real Hx=5mm, real Hy=0, pen p=currentpen,
filltype filltype=NoFill);
picture checker(real Hx=bmm, real Hy=0, pen p=currentpen);

picture brick(real Hx=bmm, real Hy=0, pen p=currentpen);

Kt -

size(0,90);

import patterns;

SCRANT

size(0,150);

settings.outformat="pdf";

begingroup() ;
£i11(shift(1.5dir(120))*unitcircle,greentopacity(0.75));
£il1(shift(1.5dir(60))*unitcircle,red+opacity(0.75));
£ill(unitcircle,bluetopacity(0.75));

endgroup() ;

—FHE
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|

%
add( ,tile());
add ( ,tile(6mm,4mm,red,Fill), (1mm, 1mm) , (1mm, 1mm)) ;
add( ,checker());
add ( ,brick());
real s=2.5;
filldraw(unitcircle,pattern( ));
filldraw(shift(s,0)*unitcircle,pattern( ));
filldraw(shift(2s,0)*unitcircle,pattern( ));
filldraw(shift(3s,0)*unitcircle,pattern( ));
[ T T T N
[ T T T 1
A T T T T T\
T T T T T T\
(L T T T T 171
T T T 1T 1T T
\ [T T T T 17
N T T T T T 7
N T T T 1
N T T ]
~L L
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Eﬁ%%%%ﬁﬂ%éﬁfﬁlﬂﬁfifiii picture hatch(real H=bmm, pair dir=NE, pen p=currentpen) .

picture crosshatch(real H=5mm, pen p=currentpen) “:j{:

size(0,100);

import patterns;

add(
add(
add(

yhatch());
,hatch(WW)) ;

,crosshatch(3mm)) ;

real s=1.25;
)5
filldraw(shift(s,0)*unitsquare,pattern(

filldraw(unitsquare,pattern(

filldraw(shift(2s,0)*unitsquare,pattern(

));
));
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YR T BT AR 1) PostScript TS BS A 6 P4 5 A IE B B . (178 X1 AT AN patterns.asy
E"J{ﬁﬁﬁﬁﬁi&*@iﬁo BRI B T D A (O [o] 5T [ e T B A ), TR
iﬁfmaa:

size(0,100);

import patterns;

real d=4mm;

picture tiling;

path square=scale(d)*unitsquare;
axialshade(tiling,square,white, (0,0),black, (d,d));
£i11(tiling,shift(d,d)*square,blue);

add( ,tiling);

filldraw(unitcircle,pattern( ));

Al Ui pen makepen(path) KDL E Z ML BAAHE HE XIWER; HEERERRSHUL
AL & A S SR RIE S . ERIEERE T LA path nib(pen) M—ANHEIZE K E ok, ~ME
METAPOST HIREE, BRI Y

size(200);
pen convex=makepen(scale(10)*polygon(8))+grey;
draw((1,0.4),convex) ;

draw((0,0)---(1,1)..(2,0)--cycle,convex) ;

pen nonconvex=scale(10) *
makepen((0,0)--(0.25,-1)--(0.5,0.25)--(1,0)--(0.5,1.25)-—cycle) +red;

draw((0.5,-1.5) ,nonconvex) ;

draw((0,-1.5)..(1,-0.5)..(2,-1.5) ,nonconvex) ;

SO PPN A I PO FTEIHLS 3 PostScript 3, URBIEIE ) AMIEEF M " BAERAI S INREE SC—FF
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™
w
|
G

f

fH nullpath FoR—DEIEEI (BOIME); WA 2 n] DAGE 1 45 m e A — A2 e 2]«

yscale(2) *currentpen,

fEF 2R YE overwrite, WJLLBHEARS HEAETS , BEEAM— S5

Allow
RVFREEAES . XA T A (BRAE defaultpen(pen) JKFR ).

Suppress
BRI, MRS S — MR RIS, I —

SuppressQuiet
BRI, MERES S — RN, AEE .

Move
R EEE 7 — DR B AR RS L JF R VB S . TR R R A B 2 ke B B (LA
PostScript 445 ), TIREZE R 215 2 LR A B R — 2L [EIE

MoveQuiet

R BB E 7 — RS RIS R E A R IS . i T I B R e & BB (L
PostScript b5 ), AIREAT R AT EI L BRI AR —LL AT

T2 defaultpen() R[EIYHETECNE BT, WL FE resetdefaultpen() A HBEIUIA HZE BRI
JEME IR A
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5.4 A

Asymptote | Z A ST AR, B (x,y) HAE# t=(t.x,t.7,t.xx,t.xy,t.y%,t.yy) L3
(x',y"), Hr

x' =t.x+t.xx*x+t.xyx*y

y-l

t.yt+tt.yxxx+t.yy *xy

XN TF PostScript A8Ht [t.xx t.yx t.xy t.yy t.x t.ylo

sl U (il “osisfaqs ) BT B Bgte. W, FATER . R iS5
(R 7 WP F ) AR LLE AR G810 R transform inverse(transform t) B
BATHLAT AR ~ 585 A TR b,

N AL AT -

transform identity();
LEACIEE A
transform shift(pair z);
A 2z V5
transform shift(real x, real y);

HRE (x,y) 5,

transform xscale(real x);

TE x % x L4

transform yscale(real y);

TE y 3% y il ;

transform scale(real s);

TE x5 y Jr IS s 0

transform scale(real x, real y);

TE @ J7 % x MAE y Jiat% y T4

transform slant(real s);

WS (z,y) — (x+5-y,9);

transform rotate(real angle, pair z=(0,0));
XF z jEf: angle JiE;

transform reflect(pair a, pair b);
KFHL a—-b

SOAEFBONE . AR n W (n > 0) RR n MASES; BEM —n JRFFRRHBEIE n YO LRI T YRR E [ 22
e, —FFE
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A BRI IE g identity O 12 shift (transform t) Fil shiftless(transform t) 437l
R AR (t.%,t.7,0,0,0,0) Al (O,O,t.xx,t.xy,t.yx,t.yy)o

5.5 i (frame) 5K (picture)

frame Wi (frame ) JETE PostScript A&HRHY s ] Y I AT . /R 75 20 1 44 i SE I A P o 782 1717 422 7 Mot
AR, EEEE (picture) b TAET NI, Wi H 16 N newtframe, {X4MI £ /&
2SI, BREL bool empty(frame f) iR [A] true, —Minl LI erase(frame) if FEiBR. PREL
pair min(frame) Ml pair max(frame) ZrHiR FIWGAAER (Z2, F) 1 (47, 1) b, R

void add(frame dest, frame src);

ATLEE T sre BIPNZSFTINZEMT dest fUJSTRT, a4

void prepend(frame dest, frame src);

A IE R TS,
1R 1abel (i) align S0 (57 [12 0 [ud WHRscisr ) 26mliirat, 0 £ 571 align
RSB, T
frame align(frame f, pair align);
il
Ay S S P b 2 s ) £ SR R 3 0 L s, (PR U5 319 envelope 1t

]

path box(frame f, Label L="", real xmargin=0,
real ymargin=xmargin, pen p=currentpen,
filltype filltype=NoFill, bool above=true) ;
path roundbox(frame f, Label L="", real xmargin=0,
real ymargin=xmargin, pen p=currentpen,
filltype filltype=NoFill, bool above=true);
path ellipse(frame f, Label L="", real xmargin=0,
real ymargin=xmargin, pen p=currentpen,

filltype filltype=NoFill, bool above=true);

STASMBR 7T UM . JBORE, L TT ARSI, BRI 2 X o7 P [ e G A
Asymptote A HAE EHa B H A R, WRUHA T xx. xy 5, HENRREN, A, @B as, o LU
Feiks
shift(x,y) * (rotate(90)*scale(yx,-xy) + scale(xx,yy))
// (x, y, xx, Xy, yX, yy)
BT R FRE R R e —— R 1T
S8 BEINAE IS T ITERE L (M) ), VRINTERTIE MIERE T IALE (BB ) o—— 1T
BORILA A PR X R AT 2 . SUFRR BRI AEAEMT £ P bIXE B AR (H R £ SRR A RIARAE L JUE ), JHR AR 14 0 5 %
TEo——FHIE
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picture FEREMIE plain i SAGRSHEAEH (S0 [55) T 5.8 W4t kimar ), SRUELLF P AhReA I o
Mo BRAMIEIN I currentpicture. HATEIA] I AR EE :

picture pic;

FEA N IR #RGES new picture A%,
size 1R FRE BRI E RS

void size(picture pic=currentpicture, real x, real y=x,

bool keepAspect=Aspect) ;
WER x 5 y WKMo, FIF ARBRP B RE N PostScript AbbR, TEXFMEIL T, & pic BLGHE)
FRZH T R identity O o
WER x 80y A0 0, %7 MINIAKEMERE] ;s BR-5 55— 7 10— 2ol .
MR keepAspect W Aspect B true, KEMHEIEILGSS, HIRFRATIEART x Mg
FEART yo
4R keepAspect WM IgnoreAspect BX false, &I LAPHAN T )il 4e DA e X 58 B8N x 1B
LN yo
B pic WP AFRERRTE o JrIa Y x BAAAEAT y Jrmii) y S0t (]

void unitsize(picture pic=currentpicture, real x, real y=x);

WRAEE, XH x 5 y BRI pic MXRIGTSEL
UK
void size(picture pic=currentpicture, real xsize, real ysize,
pair min, pair max);
53 F ) LA A AR box (min,max) MRS E]TE xsize 7 ysize AYXIH ( HYiXLESHE
ESiNDR
sesh, A

transform fixedscaling(picture pic=currentpicture, pair min,

pair max, pen p=nullpen, bool warn=false);
Kl pic i F— NS M AT E box (min,max) HHA P ARARIRE ) (E&BRER ) BIRST,
Hr B I8 HAE p BT o AR5 2 00 P i BRE 1y RS R 3 it o
VEFHPR%L shipout, AJLLKAIA] pic 28 AW, Fffdi HEMEAE S format % th 330 prefix. fotmat:

void shipout(string prefix=defaultfilename, picture pic=currentpicture,

orientation orientation=orientation,
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string format="", bool wait=false, bool view=true,
string options="", string script="",

projection P=currentprojection);
BRIA A i A A PostScript, A AR 24700 - 3 -tex ME, 4L options, script 5
projection {X5 3D KK, WHE defaultfilename HZ5H, NPKLEFRTSE outprefix (),
WRZ AT shipout() @, MEXCHATRISSHAMNI | shipous O .

BRINR T 7 7] K Portrait (HAIM] ); X ] DAl A8 A8 i orientation 1B, B LARHE M4
i, UNFT 2% & orientation=Landscape ok H§4

shipout (Landscape) ;

SR UL —90°, {7 ] Seascape, Lg% VUM 180°, fiiH /1] UpsideDown ( b NAN{H ),
AT AR FH s B i 8] pic At
frame pic.fit(real xsize=pic.xsize, real ysize=pic.ysize,
bool keepAspect=pic.keepAspect);
BRIAM S PGS LT size M40 (BRASIHIY 0, 0 Al true ). MPHEA THLI pic
e AN—T ) AR 3 ] 38 4 i 51 PR AR pic. calculateTransform() iR [H],
FEHEEE LUEEXT pic AR AL THAIETE (BN 2D K5% ), B AGRE

frame pic.scale(real xsize=this.xsize, real ysize=this.ysize,

bool keepAspect=this.keepAspect) ;
CERFRCAREE T, ALFEARE A E ROT RO 4 ) Ko o8 4l 2R SE B9 ROTBOE , (HIE R %
AT,
SR S R AE , {5 R

frame bbox(picture pic=currentpicture, real xmargin=0,
real ymargin=xmargin, pen p=currentpen,

filltype filltype=NoFill);
RrEZE AN, XH £filltype FRAENIFHFERAZ —.
FillDraw
IR I

FillDraw(real xmargin=0, real ymargin=xmargin, pen fillpen=nullpen,

pen drawpen=nullpen) ;
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WA £illpen 4 nullpen, WIHIEFEZEIMMEEE 7 ; ANHEA fillpen HF; W
R drawpen 4 nullpen, WM fillpen H75; AN drawpen HHFE, AILABE A] LMY
N1#f xmargin Fl ymargin,

Fill
BFENER .

Fill(real xmargin=0, real ymargin=xmargin, pen p=nullpen)

WA p o4 nullpen, MIMIEZEZKIMEELTE; RUHEE p S158, W RIRGE Al EAYA
i xmargin Fl ymargin,

NoFill
AT,
Draw

P& bUE S

Draw(real xmargin=0, real ymargin=xmargin, pen p=nullpen)

WER p J2 nullpen, HIEAEZEIMEIZEL LA, SWHEZE p 23H], w] RIBE Al
i/1fF xmargin # ymargin,

UnFill

4 X 4],

UnFill(real xmargin=0, real ymargin=xmargin)

PIVaJEihiE xmargin 1 ymargin BY#EIX I,
RadialShade(pen penc, pen penr)
MIAHEH M) penc EIAH) penr HUFHIRETASIETE .
filan, B A 0.25 cm HERAE G AR, A
shipout (bbox (0.25cm)) ;

FHER%L bbox (p,Fill) AJLUHIEZE p BT SO EI2E A,

¥

s

pair min(picture pic, user=false);
pair max(picture pic, user=false);

pair size(picture pic, user=false);

105 clip MrA AR, UnFill BRI N EITE, (RSN, T clip Ard LR B BT R AR 1 i . — R TE
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A AR K pic SRR EBOA R @2 A—Wi, ©¥EH A1 PostScript 17, WIR user
4y false, MRIEME A PostScript A%R, NILIHIF Aepri Al

pair point(picture pic=currentpicture, pair dir, bool user=true);

JE— PR ) R E AT ] pic HOHE TSR] dir SR OHE S, ZmE e RGEXES (ankg
BNk ) WITTHR, WIS user A false, NARIME A PostScript Abbr, 7 NLLR P ARARIR [H]

pair truepoint(picture pic=currentpicture, pair dir, bool user=true);

5 point #lA], FUEBEWITARERSFEXSR, 6#AMRE pic IAEFHLERIAR ST BE 8 A —ni
B BA DA, WIR user & false, WR[MME A PostScript A8%R, 75 0LLH FARFRIR [H]

ANTEST IR E E 2 hIR R add sRECR B EARINAZA HI

void add(picture src, bool group=true,
filltype filltype=NoFill, bool above=true);
void add(picture dest, picture src, bool group=true,

filltype filltype=NoFill, bool above=true);

H—BIFHE src A currentpicture; H A src MIA dest, group ¥R &R 7EEIE
FiIP B IHT xasy HREHE src B HOICE PSR (LEFHE 10 % GUI), filltype 3
SRATEA T S AN EIER, 1M above W ETIE src MNEIEAXHRA A T,

[F AR IR A 1 K —A~DA PostScript AR ARBRAE I BT sre, HeMEH P A4 position AR —
Kl dest (8{ currentpicture) H,

void add(picture src, pair position, bool group=true,
filltype filltype=NoFill, bool above=true);
void add(picture dest, picture src, pair position,
bool group=true, filltype filltype=NoFill, bool above=true) ;
void add(picture dest=currentpicture, frame src, pair position=0,
bool group=true, filltype filltype=NoFill, bool above=true);
void add(picture dest=currentpicture, frame src, pair position,
pair align, bool group=true, filltype filltype=NoFill,

bool above=true);

s — R AT e 28 align B TR FAUOT ), 47415 label HIZAK align K1
(57 [19 7 [Ld hrge ). SR, A HRK ALY align RUCER, FREZETRA, mn5E

PURPEAR IR R
PRSCRMES A R —# 20 5 IBRERIDAREE I, HoAT S, AR O B SR, AR ARSI D G A
SRl E ) B (17 A plain_picture H AL, ——F
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NPA position R siXT 55 WX S5 A9+ AT AZE SR FF 7.25 745 graph By errorbars Fl image
PR, A A ST, U 15 R

picture picil;
real size=50;
size(picl,size);

£ill(pici, (0,0)--(50,100)--(100,0)--cycle,red) ;

picture pic2;
size(pic2,size);

£ill1(pic2,unitcircle,green);

picture pic3;
size(pic3,size);

£i11(pic3,unitsquare,blue);

picture pic;
add(pic,picl.fit(), (0,0),N);
add(pic,pic2.£it(), (0,0),10S);

add(pic.fit(), (0,0),N);
add(pic3.£fit(), (0,0),108);

BeAh, el attach HEEHNE dest AYR ST LAE W% H P AL bR position AL src:

void attach(picture dest=currentpicture, frame src,

RPEARRAFE I ——FHIE
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pair position=0, bool group=true,

filltype filltype=NoFill, bool above=true);
void attach(picture dest=currentpicture, frame src,

pair position, pair align, bool group=true,

filltype filltype=NoFill, bool above=true);

ZEBR—IRE RN A (EAEBRRSTRGE ), TR

void erase(picture pic=currentpicture);

BARLE currentpicture, currentpen Fll currentprojection FUHLIR, fiFREL save ),
K currentpicture. currentpen Fl Currentpro_] ection MTRAR, I HEEEL restore ().
VFZ KT PRI HE— 25 ROBRATE I JEARE plain f4E9,

TR oz —, AT LA — g & 46 A PostScript s>

void postscript(picture pic=currentpicture, string s);
void postscript(picture pic=currentpicture, string s, pair min,

pair max)

X H min 5 max AJLAHFEAHf$E EAHC PostScript fUI5 811 A .
BN TEX Ardnl LU A0 T s —3d A B H 8] TTRX f i scff

void tex(picture pic=currentpicture, string s);

void tex(picture pic=currentpicture, string s, pair min, pair max);

X min 5 max 0] DU F AT EAHC TRX AU S 800 i 5t

Tl TpX B (FEDUR R RA A ) &l — A 2R TEX s (In—4> TeX 25
S0, M

void texpreamble(string s);

ATLATE I TEX PR RIS , ST e S, 1

void texreset();

void usepackage(string s, string options="");

=T

texpreamble (" \usepackage["+options+"]{"+s+"}");

— A IER ARG, TR T A BTEX 2 A

save() PREM restore BB — MR, WTLAMCEMH . ——F&TE

“%miﬁ*ﬁ&ﬁ%ﬁﬁﬁ%%% PN AT e 22 A CUBIEE plain ASEEAAHSCAIY . —— R4 T
O RIETE T E KA R AR, BRI T MFRES, IS R B TRTAObRSS . —— R

A7 R Pt AR, AT UM PT I pR R R A BRSE  —— R
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5.6 Ik

Asymptote RELE AU (A45E 54 FRfE S CSV ) Al #4H XDR ( External Data Repre-
sentation FMPEIE RN ) IS

— AN A SCAF A0 SEH input (string name, bool check=true, string comment="#") ]
IFs TR A 5E A -

file fin=input( )

real a=fin;

MR AT R AT IR BEL check N false, MIASHGA U REAAE. WERSCIEAFEESOR AT L, B
M bool error(file) HfiR[H true, FAFE comment [HEH—PFAHEE —MEBRTSF. WERXAFAF
TERAE SCAF R B, AT RRIR TR W AN . MR TR, — MEBRTAE RIS — MR
CHEE— MR

R -globalwrite (I -nosafe ) LW A] A, WA IF|IFHEEL string cd(string s) B 24H]
THEHZE NS s, WREUREH TAEH SR, R string s B%, MK E MRS S0 IME .

MEAER (pxf) i, FES XA, FARES REEA, —ERAFAFEREA L
BATAF. MAL, Asymptote RS string getc(file) BEA F—ANFAF CEALIERE AT 24 il i
) IR HAE R — A R [

—A% M name [3CHFRT LI

file output(string name, bool update=false) ;

TP R SCHF . AR update=false, WISCPFAPEAMETBIRAFBESER, I HRBEX SCIHS R
YEo IR update=true, WIFTA CA LRI PRE , BEMESBOIUIRE, WSS BRAEH
ATLME] . TR H, HATE -globalurite (5 -nosafe) fpATEEIIBLIL EIT, A i m) 477
FSR PSSO A

AWANFFRISCNF: stdin (BRUERIA ), EMNEEBEA; LUK stdout (BrifErili ), &2 ki
o SRR null,

PRSI T AR nT LUd S P TR 81 RS At SO

write(string s="", T x, suffix suffix=endl ... T[]);
write(file file, string s="", T x, suffix suffix=none ... T[]);
write(file file=stdout, string s="", explicit T[] x ... TO[);

write(file file=stdout, T[1[]);
write(file file=stdout, T[] [1[]);
write(suffix suffix=endl);

write(file file, suffix suffix=none);

AR file RYPHEE, W stdout KM HBINHBATAFLA, WPRAEE, WAl bR 77
H s WISTERE x ZATH A 5 A48, o LS T ECR AR, 28 sutfix fLLE
THEIUH I —A>: none (fHAWAM), flush CHIFr: 2RV ZAFHAOEEE ), endl (HHRATHT
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&

ZEATERET ), newl (HHRATAFZEA), tab (FHHIFRAMZH ) BiE comma (FZS4TR ). XEA—
St b p feg A48

file fout=output( );

write(fout,1); /] B nn

write(fout); /] B NEH—AT

write(fout, ,1,2,3);  // B "List: 1 2 3"

— AR A xinput 5% xoutput IMAJE input 5 output FTHF, AL Sun Microsystem 2
H]1Y XDR ( External Data Representation #MHEHEF~ ) I B gk hilig = CEZERTE UNIX SEEHB
AT BEEXAOR R (64 ) SCBUERENEE (32 7)) BHUE . —A~CHFFFERT L binput 5% boutput
TR S TEA AL CRATESHE ) i hiIAs 00K S (. K%L file single(file,0.0) AJEE/]
RV E— SR A ARG FE S8 XDR s i #I{f; W/ file single(file,0.0,false) K H A
PEABUKE EE{H . B%L file single(file,0) Fll file single(file,0,false) AJ T 78 BRIA YR %L
K (PSR ), BRER file single(file) Ml file single(file,false) AJ T [AlAF i B 520
BB T H WKL

A LLAT R (B R AR eof (£1le) MHA—DSCIFIARRE, H eol(file) MIAATTARIE, M error(file)
M 1/0 451, FTLAH flush(file) PRERIBI I ZE4F, H clear(file) VEBRIFA M 1/0 #51%, mWiH
close(file) KM, 45 digits IEEF, H%l int precision(file file=stdout, int digits=0)
BEI file RN digits AL, FRREFORMKEE R E . R int tell(file) R[E—4>
SCEFARIT S AR, B . 1 FE seek(file file, int pos) AJFHIRMUEX/MIE, Wit E pos
PR SR B RIALE . N, AT LAIA A seek(file,0) BIEISCATFk, M seek(file,-1)
PR ESE — DT . TS seekeof (file) BB B N HHIARE .,

WE settings.scroll=n N —PIEEEL n S2OR B stdout Hith n ATHUFW— T, 15 AT LA
FE N IR AR 2L DT o ATH % s SERIA IS 205 T VR SN T, 4% g B AR SE ki 2 i
e, WlR o 2ER, RSB IURS K CHD, &SRR R TR — 1 TR S ). BROAE,
settings.scroll=0, WEHELLEH,

f£ plain Bidrg W FE

string getstring(string name="", string default="", string prompt="",
bool store=true);
int getint(string name="", int default=0, string prompt="",
bool store=true);

real getreal(string name="", real default=0, string prompt="",

bool store=true);
pair getpair(string name="", pair default=0, string prompt="",

bool store=true);
triple gettriple(string name="", triple default=(0,0,0), string prompt="",

bool store=true);
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ATPARR R 328 AT I stdin LA, EfEH GNU readline . U12R store=true, £ name
ARG B S E S W AE SO asy_nistory "+ name 1 (HFMHAGH dric st — 103, B st
BT EDRE SR UL RS PRATHOBRINE . BRIAE (B08RN default ) 7E prompt ZJ5n, X4 pRE#REL T
P e

string readline(string prompt="", string name="", bool tabcompletion=false) ;

void saveline(string name, string value, bool store=true);

X B, readline f# 4% 8 prompt 4% AL BRI GR(EEE/R H P4 A, 1Ml saveline H T
fFH value fRAFTE— 124 name WA HIL Ty 500 5%, AT % 4 A Hb Jg 58 90 % OR A7 75 — > SO
".asy_history_" + name H,

il#% history(string name, int n=1) AJLAHDRAEREIE N TFAFH name FIAMS n ME (BE
#| historylines WIFTAEMH, WK n=0), & history(int n=0) REIZZH 75, #illn,

write (output( ),history());

B H I st B transcript.asy.

PREL int delete(string s) MU AT N s X, BRIE -globalurite (5 -nosafe)
TEIUATFH, A5 D SO 207 AE 1241 H 5o BR%R int rename(string from, string to) AJLUHT
A from B4 N to, BRAE -globalwrite (8{ -nosafe ) BEWIRI, 75 Mt th bR a2 76 24 i
Ht. %L

int convert(string args="", string file="", string format="");

int animate(string args="", string file="", string format="");

SV A ImageMagick 774 convert fil animate, #7540 args LI HFAFER file Al format LAY
S, R sate Wi, WIEAL int system(string s) A LUHRHITIER RS A2 5.

5.7 AgEfIARX

— AR AT DIFE R IBIRAE, SR int x=3;, HrpAE x #RUME 3. SFHE R 3 —F, £
FHRIBXE T TR, U real x=2*sin(pi/2);.

— A RTEWIG BRI Z IS IMAZ FEmzh, H2Emnh s, 176

int x=2;

int x=b*x;
H B TATRIIR U x ORI TESRE TR AR R x. TRE AT T AR x T Ok
1) x R HEwIRE R 10,

KEEZERI AR 5 B ] LB B0 ia=, IF B eSS0z n S =X ihit -

BUEZRA int, real Fl pair WA EARIIAIL AZE ; 25AY triple MR EWIIARIL A 0=(0,0,0),

BIAATEFAIFACIHITT, ESFFEIE SR TN 9 Interactive mode — B KA N4, ——iFFH 1

WO A FERALZ A, FEAREMIEX P AR B ImageMagick LR ENTEMAT 4. F550H, Windows REEH FAT B #A%
3 NTFS BEEAS A2 52 convert——1F & 1
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bool ZHWIIHN false,

string BEYIH N B

transform LW LR A H [F]AZ

path il guide ZFwHJIHL M nullpath,

pen AL BRIA 2

frame il picture AZH T AIWIIH NS B #]
file ZBEWIIAA null,

P ORI SR PR R R A BRI U6 A T XS DL B 1 U] . — 282830, 4l code,
BEAFOAIRIAC, S — DX PR RS A, e 0 F —AMEX A TR0 dR AL o

R T BRG] el UKL T operator init Q) SKREFIAEW], BN, int iiE
WPIRIE N, HAE

int operator init() {
return 3;

}

int y;

Hr, AFRE y WIAR AR 30 X HUE— N FULBT R BT JF A AR TR R BN RS R Y w4 =
operator init MRIFYFIVEIEE U SR I SCRIBRIAMEL

5.8 Shikgfk

FIPT AT DE X © ROBR R A Kbk ER P BT, BMERLE Cht R, BRAM,
LERIR PR D12 public (AW AT RAZEAAS AT A e 7 Se s 2l ), (HA AT BN restricted
(BRI TTRAZEAE T i, (F R SE SUE IS MR I ) S private (RAE s (XAETESS
IR PITREES ). 1 — MRS S, SEHET this AT AE—2ek P o | P PRI O s M s
LELEH PR TR FLBR I AT R 2 AE ) R AL 3

A AT R R R, R, .

struct T {
int x;

}

T foo=new T;

T bar=foo;

bar.x=5;

SOBEFIER, XY C/C++ AEEMAR . —FE
SLoAMERANY . SR UG ATHERNSS, X5 C/C++ A,

HE
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At foo RAF—EILGHIR T ISLHIRISI M. 24 bar BIRIEA foo W, EULRAF—HI foo A
RG] WUE bar.x=5 BUEAREHH x BHIE, I foo.x ¥HAET 5,

A new T BUELEMIE T B—DHTHILHIFR BIFHZSL BRI T o FEREALB LBy, fEilsE
SCHY A A AR AR et T il

int Tcount=0;

struct T {
int x;
++Tcount;

I;

T foo=new T;

K, R new T LR ANRE BN, AR GAH Teouns BK, HEELH
A 4917 g,

F53k3% null ATRURE IR (R M 255, B — AR T R SeBRa M RSl e ik
VR FH— A2 5 P s 022

BRAK bool alias(T,T) K BIANSSHI ML 75 FIES MM IR — S0 (kI null). B,
TEARTT 3L R BICESH, alias(foo,bar) $HREIE, {H alias(foo,new T) $HR[EIME, KK new T
GRS IR T B— BRSO, A ARIESARF == F1 1= BASM M T alias 1 talias, {HAMHHEM
KA LARS (B esd),

e LSRR T 205, — AN T A BB S L — ST RYSEH] (new T). ST, 7E
SERIRROE S, KT T A A ST E ) null, AR T LRE G LE T TR A
T ARSI Y TS5 A

struct tree {
int value;
tree left;

tree right;

}
DX HUE— R0, SRS IR B -

struct S {
real a=1;
real f(real a) {return at+this.a;}

I;

S s; // J new S #W# s

SRV RARAE . AR ICECRSIRIRIOHH | Bl Teount WM T MBI, 2% 52 3t [pas| . —eik
SR AR PR A S M AT, A B ELE . MG ME A AT VR 5 T YRR T, AR D0V L P
P

A~
tho




5.8

gEAR

write(s.f(2)); // B 3

S operator + (S s1, S s2)
{
S result;
result.a=sl.a+s2.a;

return result;

write((s+s) .£(0)); // WY 2

A — AR BB B B BB AR DT . HEANFRAT A —> Person ZHA{A.

struct Person {
string firstname;

string lastname;

Person joe=new Person;
joe.firstname= ;

joe.lastname= g

o7

I8 “ N7 (Person ) ZFEBIRS; B AR — B SLOD I iR L & R R X

FOAESEPRAE 16 TR ST —ASET R AE I T SR B/ MR 2 ),
AT LLE A E L — 815 BREL Person(string,string) SR ILIXIF TAE:

struct Person {
string firstname;

string lastname;

static Person Person(string firstname, string lastname) {

Person p=new Person;
p.firstname=firstname;
p.lastname=lastname;

return p;

Person joe=Person.Person( s )5
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BAE L ARTEES . — BT S B A 5) 1, (HIRANTIE1S R E L 144 5 Person.Person 5| HIHE b
o MR FIEAE SR E SURRIN—17

from Person unravel Person;

DUHE 3 BRI T LIS IR 2 #uffi FHl . Person joe=Person("Joe", "Jones");,

WA I RBUR A S T, A SGRRAEL T RRBTER L. ANRAREES KAt i i R %, TRt
RIFRAREAFTEE RS, 22, IRAIFILRE Asymptote RN T —FJrik
A H sk 78 R/ 1 A

W, FESSFHIRE) () 1R, Asymptote HFEIFEUN void operator init(args) FIRREE X,
M2 Baxlibg L—LL args Ry eREIIRA 18 BRECR BT GG b — D25 R AR B SE ). B, B30 b T
TR SR (B SR 4 Y Foo ):

static Foo Foo(args) {
Foo instance=new Foo;
instance.operator init(args);
return instance;

I;

XA 83 PR A 2 9l B b SR T B 25 A A e SCE8 R A AL R, R T AR i s AS R
EH LSRRI 24 A . FRAT] Person [ DI AT LASZER K -

struct Person {
string firstname;

string lastname;

void operator init(string firstname, string lastname) {
this.firstname=firstname;
this.lastname=lastname;
}
}

Person joe=Person( , )

operator init FRUE SR BREL AN 5 B S s BRIME R AR YE (L [54] 0T
o BRSE, TERT—FIEN, operator init AR [BHEZE RN void, TMEE R & 2022 &
) (i void ) 287,

PREL cputime ) IR [El— LMK cputime, ERAAAWIEKR CPU B, 4343 parent.user,
parent.system, child.user fl child.system, K J /7ff, M8 change.user Fll change.system
RN R R ACHERR AN T AR CPU INE] A A cputime O MR L. pREL

void write(file file=stdout, string s="", cputime c,

string format=cputimeformat, suffix suffix=none);
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BREIMA A CPU IfE] (J5ER “u” ). MRS CPU WfE] (J5ER “s” ). SBIHP CPU i
(R “U” ) DIRER RS CPU IE (JFH “S” ).

% C++ ke, 2ot (UL [rs] 5 (5] A ) 4tk T 4 b At R o R ) LT 1 52
o,

struct parent {
real x;
void operator init(int x) {this.x=x;}
void virtual(int) {write(0);}
void £() {virtual(l);}

void write(parent p) {write(p.x);}

struct child {
parent parent;
real y=3;
void operator init(int x) {parent.operator init(x);}
void virtual(int x) {write(x);}
parent.virtual=virtual;

void f()=parent.f;

parent operator cast(child child) {return child.parent;}

parent p=parent(1);
child c=child(2);

write(c); /] Bl 2;
p-fO; // rd 0;
c.fQ; // w1
write(c.parent.x); /] wE 2;
write(c.y); // B 3;

BRI O+ I —EH

SO LR F C++ dhrRRZ A —FMERL, AR XS A RES I AT DR (523, Xk LBt (9 R PR 9], B S ) DAGIEA T — Sk
£ child & X H11Y) parent FW]JSIHI—5] unravel parent; LIS Z7ES AR parent . x B IBRESF parent, MMi%lFHE AN E XL,
i} _f(parent obj=this, int) ¥ virtual(int) MEEEL, FNERECTREA R —A4, FHMTEESHT this BRI H.—F&E
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X

00 LEE R

B ZZEFIRI T, WL Asymptote ZEAARER plain Y Legend Fl picture,

5.9 BHEAT
5.9.1 FIARMZHIETAF
Asymptote fifi R E R ARBEST, SR, Y— DB — D BEBTBRET, PSS e
[ 2 BBl A 40 R SEBUE IR [ — S80Sl S AR ). R int quotient(int x, int y)

REVNFEET x/y IERKREBR FETA RO, P a5 ST R s, e alh
LRI WIELE SESItE

+ i

- UERES

* Ferk

/ FRik

% B ORRED; GERESBRBUINAT S . R, XA p MEAETHEL q 1534521
g*quotient (p,q)+phq == po

- Fe Ty WMRARE (FEASED) B, WSS A, 2 X ECr

FREOTE (e 5~ A0,

S A s AR s B,

== e

1= AT

< /NT

<= INTEET

>= RFETF

> KF

o 5 (4SO AR T )
& 5

[ st (S EON AR
I [

- Sy

! 4k

Asymptote [AIFESZRFHML C BIAIFIRTL

bool positive=(pi >= 0) ? true : false;

565 B A /R i AT R BEF T bool 28814, RAFFHALT, MHS C/C++ AR, HABEEIKEAGERZS N 0 B A 351N bool
KA, FIM 3 && 5 XFMEILZEELN, SHER 3!1=0 && 5!=0,—FHHE
STIEHORE . DU BRORME N B A XA Bk (. 86257200, U422 BRORE R B A X R (il —— 3 #



5.9 EELF 61

PREL T interp(T a, T b, real t) XA ABEEEIW N FPE(ERA T IR [\] (1-t) xa+t*b, WIHE a
b 2 (pen), EATEE BT BIAHN M EE 2

Asymptote [AlFEGE LT 4% 47 BR%L int AND(int,int), int OR(int,int), int XOR(int,int) DIM%
int NOT(int),

5.9.2 H (M) SaighisHrr

57 C —#E, BABEL +, - %, /, % A - FATUAE N (WRE) B85, fig6aB845 ++
(n—) 5 -- (—) waE X fa,

int i=1;

i+= 2;

int j=++i;

AN T
int i=1;
i=i+2;

int j=i=i+1;

SR, JEEIETATUN i+ Al i-- FEREX (BT - RIS RIETAT = AW E A B ). RES
DWLEISEER i+ R i-- AHIETRE, EAT I BIEHOARKA (b+i-1) il (—-i+1)

5.9.3 M)A SGs5AT
THIFFS AT LIS operator —i W45 MR PR Xl 285 SUBTAAY
Stk /T N> == === | 7T L o oo
<< >> $ $$ 0 o0

B ATIE BRI AT ARE AT <, >, <= il >= B2t seated,
BEFE AT L. MTLATRAR, U, AN 5 SR B B 7 — AT R 1]

guide dots(... guide[] g)=operator ..;

guide operator ..(... guide[] g) {
guide G;
if(g.length > 0) {
write(gl[0]);
G=g[0];

ST — 15 % T8 A5 R A LA G AT TR T, LA B AT R O Se PR Sh & AR A PR UL, 9 e IRES
C/C+ Ml 55 —ATMIBATX AR BEA E X, WIH, TR AL S IIE —Ita 8T, AR, BIER ++, -2
AR IIB N QAR — A AAE, XSAEE B R — L8R, C/CH++ PH ILIE 5B, KTIRH MBS, sizeof SFHAFIE, MK
fEL. Z&fF B 86RO, S WAAREER . R SHE - RCRMIR  —FF
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}

for(int i=1; i < g.length; ++i) {

write(glil);

write();

G=dots(G,glil);
}

return G;

guide g=(0,0){up}..{Sw}(100,100){NE}..{curl 3}(50,50)..(10,10);

write( ,8);

5.10 R

Q2R — AR TR AR R A R AT, BT T2 AR

int x=2;
real y=2.0;
real cm=72/2.540005;

write(3x);
write(2.5x);
write(3y);
write(-1.602e-19 y);
write(0.5(x,y));
write(2x72);
write(3x+2y);
write(3(x+2y));
write(3sin(x));
write(3(sin(x))"2);
write(10cm) ;
XA

6

5

6

-3.204e-19

(1,1)

8

FEE

it
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10

18

2.72789228047704

2.48046543129542

283.464008929116

EXP

Asymptote Y eRBBE 12 A TR IR R (AERBUE A SRR ). A 4 PR 2,
LU AR,
PR S RORARER) . ZUMES I UGB 28, AR ®H EHL e — ek aisi R ( Ju

i 5.9 45).

X HZ Asymptote PR

5.11

S0 — SO B

LorpRiRag A (pRB) AR (ARsREE s ) RAIFRY .

int x, xO;
x=5;

x=new int() {return 17;};

x=x(); /1 BR xO FRER 17T FARFE x

2. FUVFH FAE S BB e 3L

int sqr(int x)
{
return x*x;

}

sqr=null;

/] BAEANERTBRE-NRE,

3. ZERVFAR AT T IH AR

4. [ARE VRS (UFK

int a, a(), b, bO;
a=b;

/ EE: ARIANRE
/] FaiE BEAEX

a=(int) b; /] Ak HES

(int) (a=b); /] Ak W B

(int) a=b; /] Fhik, ERABBEFARNLGE N AR
int cQ);

c=a; /] &k R —F e R

“%lel\” )

PRAL:
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typedef int intop(int);
intop adder(int m)
{

return new int(int n) {return m+n;};

}
intop addby7=adder(7);
write(addby7(1)); // X 8

5. WTLIBISIRIA 75— (BEA Wi 4300 ) sBOR T oK £, BVEXEISSE L R Wi 19
SRR, AT, AL £ BOHT I BRRE AR, SERTIOTE ISV £ FOREIRAS, A0 BT
GRas

void £() {

write( )8

void g() {
£0;
gO; // EX "hi"
f=new void() {write( ENE
gO; // BN "bye"
void f£() {write( )alrs

£(0; // B "overloaded"
gO; // )\ "bye"

6. 44 BT LTI S AME ] O BRAIIA L SR (null)) M0 R W SLI o8
HOE R

void f(bool b);

void g(bool b) {

SO TEA L o TERX A — X, BIEDR RO A s (I HLSCA S A E X operator init () Mi#IEATL, MIHIE N
null) YRR £, WSRPIAMEREL g M M, W% £ SEIE S, g M CBaiRERA; HAREDR £ AR, WEEX £ JA
SUUE g B, BT R IR, LB R TR — AL, BT AL T AT IS E N AR H
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if(b) £(b);
else write(b);

}

f=new void(bool b) {
write(b) ;
g(false);

};

g(true); // BN true, #hAEE X\ false.

Asymptote J&FATE FIME— AU R AR MU i, (HDGE R TAR IR AS I R RRES
AVFEREGEITTEA A 8. B7E C++ P—FE, B RERNSRIE SERRE (RS I—BHER,
BrAE— 1528 TAEE R GNU libsigsegv i (AN 2.4 a8 Hr ) 7ERCE IR E 2 26%% ) .

5.11.1 BRiANSEL

Asymptote YHFHL C-r+ B K R OB BRELS RN e ATAT A 2E BRSUFR 6 (E T o B e Bl
TR (SRR M s A T ) (L[] 5 [5.18) 9), 0 T RS R 05 B B i 2
SR AR SRR U L I, s

real f(int a=1, real b=0) {return a+b;}

W £(1) 3RIE 1.0, {H £(1.0) RIE 2.0,
BRINS B E AR R ECE LAY FREE XA E Asymptote FeIAHCRIEDLE .

5.11.2 H#ZESH

A BARMEICAE sREGE I SR BRI . B CESRHIETH)) SRR ZSBeRBE A S 1
AEAE C I C+ 105 BIRRE, e B R P R DR B TE s R R [ 24 2RO RE, = R 42
R AERBE o AT AT ~d AT TR A Asymptote AU AT REFEHA SRR N — >R AR IR A 17
‘{EJO

HSRCGHRRIC IR, B EPrA R SR AIICRC, TS A B4 SR N -5 R DL RC R TE 2 A L
B fhn,

int f(int x, int y) {
return 10x+y;

}
write(f(4,x=3));

it 34, PONTERANTAE G T SH 4 T, < C&ILRGE 1, PmES T 5 y RILE,
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X FAHEAE RSB A TR R A s A A WL TE. Gl R 2 — R i R se gk ), (U AREEE
KA OS5 W, i, 2 e AR 9] 5~ £ B9 X,

int x;

write(f(4, (x=3)));
HUAFE T i)

int x;

x=3;

write(f(4,3));

ik 43,
YER— DR, T8, ETER—MEREH LA A EA AR R AR, 65

int £(int x, int x()) {
return x+x();

I;

int seven() {return 7;}

7E Asymptote AL, 1M £(2,seven) iR[] 9, —PHASEILE — A FABKARILEAIES, T
J& f(x=2,x=seven) FLEFMAIFH, SR £f(x=seven,2) WA, HIE-ITSHGHE—-NMESIC
fi, M int O AEERRMFES N int, BRASEASHEIN— D HLSHILERFIENSH, FREUSE £
BE SR

int f(int x=3, int x()) {

return x+x();

}
M| £ (x=seven) ¥IEAETLI), RME f(seven) WARJE IFHY.

5.11.3 FTRSH
TR BV TS 8 AT A S 800 e 40
// LB HE SRR

int sum(... int[] nums) {
int total=0;
for(int i=0; i < nums.length; ++i)
total += nums[i];

return total;

}
sum(1,2,3,4); // & E 10
sum() ; // #E 0
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/] WEBRE - NSHREERENSEK
int subtract(int start ... int[] subs) {
for(int i=0; i < subs.length; ++i)
start -= subs[i];

return start;

}

subtract(10,1,2); // RE T
subtract(10); // & E 10
subtract(); // FEE

- BROHE— DR KRN AT 0 TRUARRSHS E — M WIB S8, AN subtract
A ARSI

int subtract(int start ... int[] subs) {

return start - sum(... subs);

}

HEA PR A SHS S ESA A

sum(1,2,3 ... new int[] {4,5,6}); // & [E 21
TESI PN ICEE, VL nums 564 sum, MIIERE, @, R

subtract(... new int[] {10, 1, 2});
FARERY, RNk IES ANICRL,

WA SR, — KB EREA (5 null AR S2REIEASH L, TEHAS
BERANSE S 20T HFI RSB SR B — i+

1E Asymptote HFEEZRAIFIRE C++ i P sRE SRRV ZRL, BASEUC L S8 48 DL — 115
1o KEWMUCHEC FFS50 bb T5 BRI A5 0 1, TITESRIICHD (AR R ) it — S50 T
AR B A 0T o ISR ME— Rk, Bl SRt i 0, wiaa B RS TR

int f(path g);

int f(guide g);
£((0,0)--(100,100)); // E®%E =4 ; 5% E—14 guide

int g(int x, real y);

int g(real x, int x);

OO K WML (25 IR empty array ) WIZHAL (null array ) RATRRMEE, W od 5t 2] wmmme. s t, KipyBusu i
SMRRASTIORCL, THAKC null KA, BOGHIST C/Ct thiasheb — sk
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g(3,4); /) BX; F—AEEME -NSKER,
/] BENMEREHE AN SR ER

int h(... int[] rest);
int h(real x ... int[] rest);

h(1,2); // FAEXEER, REF-NEA L,
[/ BEAEBEGR AT ER

int i(int x ... int[] rest);

int i(real x, real y ... int[] rest);

i(3,4); // B B NRENE —NSHKER,
/BB NMEEE AN SR ER

5.11.4 Krdeak

Asymptote PR libm (2 real (real) HIpREUK NHRAS: sin, cos, tan, asin, acos, atan,

exp, log, powl0, loglO, sinh, cosh, tanh, asinh, acosh, atanh, sqrt cbrt, fabs, expml, logip LA
R fE 2 B8 identit . Asymptote [FJF£E LT n [ Bessel pEL: %F—2% J(int n, real) DAMNEH

2% Y(@int n, real), A T PR gamma, TRZEPREN erf, U&E%I\B&% B oerfc, BHFEIRER)
real(real, real) K% atan2, hypot, fmod, remalndeI.D

PRI degrees(real radians) Fll radians(real degrees) HJ FHRAEINE FIEE Z [ 55#, pPREL
Degrees(real radians) IREITEX[H] [0,360) H A EEE . KT EIT, Asymptote x& ST i EE 1M
AEINEE PR UE = M BB R Sin, Cos, Tan, aSin, aCos fll aTan, FAI[AFEE X T sqrt, sin, cos, exp,
log il gamma A EXMUA

BRAL £1oor, ceil Fl round BT A M5 SR, BRIl — MMM SR (% Tk i
HAMTEN ), PREL Floor, Ceil Fll Round 434l SRTHIMIZEML, FZARE AR — 161
EERUE, BATSAIESECRE intMax XA SHCRE] intMin, WA A 850G 1. A TR E
ST eREL sgn, BUA—AEEEL (-1, 0 50 1) IR SEINFRTS

H abs(int) HEL, IBf abs(real) PREL (S5 T fabs(real) ), LIM abs(pair) pREX (4T
length(pair) ),

FEHLECR] HH srand (int) WEMFIFH int rand) =4, BEiREI— 0 2% randMax A%

S =ML sin IE5%, cos AX9%, tan IEVILIINE NN N =/ asin JLIETZ, acos RAYHX, atan JIEVEREIEE; 550 exp, X
% log Pk e HIK; 85X pow10, XFEK log10 LA 10 MJE; Wl (S ) =A% sinh WHIIETX, cosh WHIAIZ, tanh WHIIEY], asinh AU
JIEH, acosh MUMAYSY, atanh MUK IEY]; sqrt FIriR; cbrt SLHR; fabs j:ﬁléﬁ)(ﬂﬁ, expml jﬂ z— expr — 1 (MEEEEHNS
ARG ); loglp N o — log(l + x) (HEIEFEMSERE ); KL i

52 K%L atan2(real y, real x) A4 y/x BIIEY); pE%L hypot (real x, real y) ﬁ'ﬁ ﬁﬂ/ﬂﬁ;k \/zz + y2; fmod Fll remainder
HRIEIHUPRAR KA, A& A5 SHEREAHR, )5 BN —— &
S3£10or JE NI | =], ceil JE[ EIHE [2], 1M round P& T ANUE —F# T
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o PREY unitrand () & [El—> (0, 1] REIYS) AT IBEDLEL . Gauss 4341 I BEHLEUE 4% Gaussrand
PR GEiS B, ALHE histogram (7). HAERHIHOCHE statsasy #4052 T R
actorial(int n), &[E n!, AN choose(int n, int k), iR[E| n!/(kl(n —k))!s

WHREE M ET GNU #2238 % (GNU Scientific Library, GSL), B ¥E http://www.gnu.
org/software/gsl/| Al #4532, M| Asymptote fL$5— NN EBEIR gsl & LT Airy BREL Ai(real),
Bi(real), Ai_deriv(real), Bi_deriv(real), zero_Ai(int), zero_Bi(int), zero_Ai_deriv(int),
zero_Bi_deriv(int), Bessel PR#{ I(int, real), K(int, real), j(int, real), y(int, real),
i_scaled(int, real), k_scaled(int, real), J(real, real), Y(real, real), I(real, real),
K(real, real) , zero_J(real, int), MR K%Y F(real, real), E(real, real) #l P(real, real),
85/ =By Ei, Si Fll Ci, Legendre ZUis{ P1(int, real), LI} Riemann ¢ PR%Y zeta(real).
fin, FE 1.0 BIEZRYr Si:

import gsl;
write(Si(1.0));

Asymptote [FIFERAL T —2b— i H 1 AR H e

real newton(int iterations=100, real f(real), real fprime(real), real x,

bool verbose=false);

258 FHL fprime FMIWIME x, {8 Newton-Raphson i%/CK i SEAE I i %L £ AOAR. iR
verbose=true, FFYGERITZWIEFTEN K. WERAER R SCFIEIRIREL (iterations) Z
JEIEARRIM, KR [Pl realMax,

real newton(int iterations=100, real f(real), real fprime(real), real x1,

real x2, bool verbose=false);

2 L fprime, HAHMHIY Newton-Raphson 43 ( bracketed Newton-Raphson bisec-
tion ) TEIX[H] [x1, x2] (FE_LI £ (% s B AT ) SRAGSCE AT R AL £ MR, ansf
verbose=true, RUCGEIUHIIZWIEMITEN IR, WIRTER R AVFIEFFKEL (iterations) Z
JEIEARKM, FR[E] realMax,

real simpson(real f(real), real a, real b, real acc=realEpsilon, real dxmax=b-a)

R Simpson HIENETTEM) £ M a £ b AR

5.12 £tH

TEWNFREH A2 SCRZERUSIN E [O0 atAs218 . e A oo 4 Al ALY Dilale BRSO
AR SR — AN B TR AT UG ) LR A A R . DO B K B AR R i B e R
[FIRE 2= A pl e s AR, Ol B AR ORI 2 P B R IR UHOCR . aRUH— 14

SUX B T4 RN, TR B P R 2% stats.asy IOURSCIF ARSI e S BOE X —— % 1
65 A BREHRIR 0] int 2 ——%H
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HORAL B A IR A (3557 SO ATB] UL A Bl B TP T2 hRHR, X MEAUT 2 EA,
1P Java JURERITIAE L U4 [L7] SO et e b
751

reall] A;

st A h—EEH (KENER ) B4 (empty array ). 25 BN 555840 (null array, m%iF
“ToREA” HEE) KAl RIRAT

real[] A=null;

W A SEAARERURG T (S B RA B KIEH BAREM AP el i HOT R E )
B AT LB AT I i o ) B AL -

real[] A={0,1,2};

£ Asymptote FFEZH AR BEA T R TRE W] . RA TR R HlE R CAR— N 2ApHEN, W
— M EFERESBAEY ). JETHS T copy PREERME TRAIBITRZ o
BRI T WA A A R

int length,

void cyclic(bool b),

bool cyclicflag,

int[] keys,

T push(T x),

void append(T[] a),

T popQ),

void imsert(int i ... T[] x),
void delete(int i, int j=i),
void delete(), LAK

bool initialized(int n).

1 A.length THEBAIINKE , W E A.cyclic(true) FK/RTRIRNIIZLI L AT 24 i %2 1 B2 B
g R, N—DHEE IR (cyclic ) B D3 A2 il MR bR AL DR U A K B A2 . L
A.cyclicflag iR[EDXN T cyclic FRICHY Y HTBE

B A keys SR —REEURA, EAS EEEH D IR IEEbR, TP, B, X
MIEHR o I HArA WAL A, A keys KRG 0 B n-1 I IXIAIFEEEA . 12 A keys
SKAERS, HREoRE—DHEE (key ) 4.

664 for (elem : array) { statements } [, fEARZEI Sk — R
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PR A.push Fl A.append {SERINBIEA AR, 1 A.insert(int i ... T x) 8 x fHA
BAFEAS 1 WAL E . A E A push IRFIE A H, REC A.pop() B SR PG —JCER,
A.delete(int i, int j=i) MBRIEFRTE [1, 3] JERINMITE, JFEMIRERROTR AR RIFT, QR
RNESHL, M A delete ) $24E T —FIrER Iy UM 2 A MFTAICR . I A initialized(int n)
AT KA n AR 2RO, WFE A Asymptote PR%(—4F, cyclic, push, append, pop,
insert, delete fll initialized AJLAMERZ “WiH" IEMTEATH S, fHiln,

int[1 A={1};

A.push(2); // A AEASE {1,2}
A.append(A) ; // A AEAA {1,2,1,2}
int f(int)=A.push;

£(3); // A AAERS {1,2,1,2,3}
int g()=A.pop;

write(g()); // fd o3

A.delete(0); // A RERAE {2,1,2}
A.delete(0,1); // A RFEAE {2}
A.insert(1,3); // A IEAE {2,3F
A.insert(1 ... A); // A AAEE4E {2,2,3,3}
A.insert(2,4,5); // A AEHEAE {2,2,4,5,3,3}
() TR IRERT DA U AR A7 ST 912 R 7
real a,A[];

XY a y real JFaHIA ] A HKA realll,
IR R, T 2R —D—RZEAL, FEZE NS alias, array, copy, concat,
sequence, map il transpose, KR TRREL T, (UAEPIKA B—A2RE00 T WA REA A E Lo

new T[]
R BIZEASA T P2 L.
new T[] {list}
SRE—AN2RER T MU, B list (—NESRNITENNER ) Wikik.
new T[n]
RE—ANHTH n oo, X o MR ASERIGL, BRIEETIA S5 (FEXFhg
BLEATEA AR IR I A 2 14k )
T[] array(int n, T value, int depth=intMax)

R [El—AH value B n (R EALUSHEAL. BOAEILT, 2R value AL R—DEEL, Xl
B A TSR E W . RAEW T depth, XANRE HILSE A48 & )25

int[] sequence(int n)
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W n >= 1 WER A 0,1, ... ,0-1F (FRERE—AZS504]),

int[] sequence(int n, int m)

W m >= n WERFEEA {n,n+1, ... m} (AR E—AZ504 ),

T[] sequence(T f(int), int n)
ZEPREL T £(int) AL int n, W2R n >= 1 WEREFS) {£(1) : i=0,1,...,n-1} (&
DR Al —AN 255502 ) o

T[] map(T £(T), T[] a)
R, EASTREL £ W TR a MBI ILRMESR . XENT

sequence(new T(int i) {return f(al[il);}, a.length).

int[] reverse(int n)

W n >= 1 NEREEEA {n-1,0-2,...,0} (HNERE—Z54] ).

int[] complement(int[] a, int n)
R RO a X {0,1,2,...,n-1} UFME, FJ/Z& blcomplement(a,b.length)] HifHE|#k
£ blal,

real[] uniform(real a, real b, int n)

W% 0 >= 1 WA [a, b] B— AR, 40 o B CADE E—A2s 5 ) [,

int find(bool[], int n=1)
RIS 0 A true HAYTEFR, HERABINGRE -1, AR o JEGAEL, WAEE R R IF IR E %5 1%
% -n /I\{E:o

int search(T[] a, T key)
XFRERAFER T, 76 n uCHIF A a TR XEEE key, R key L —1>
JLRE/NUERE] -1, WERKTFETFRE —ICR MR E n-1, AR B REAR XTI [H] 1) 22
(BN i i o

T[] copy(T[] a)
R a — N IRE

T copy(TII[] a)
RIEEE a —MRE ]

TOOI copy(TOIIIM 2
R a —MNRE .

T[] concat(... T[1[] a)
IR Al 25 78 SR R TR

bool alias(T[] a, T[] b)

STXABRECER FI2— K o+t {953 8L —— % H
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AL a F1 b S AR R ] true.

T[] sort(T[] a)
SN T T, R a T HES A

T[] sort(T[I[] a)
XA PR T, R a AYSEAS, HAATHEER —SUHE, A ARSENE T~ —50HEe . filan.

String[] [] a={{ B },{ ) },{ ) }){ F) }},
/] ATHER (%% 0 7, ERAE 1 FIH-FHE):

write(sort(a));
Ptk
alice

alice

bob

N © o

pete

T[] sort(T[] a, bool compare(T i, T j))
R a ffaE b I HET A, TP HRUNE compare(i,§) NEMICR i TR j & X,

T[1[] transpose(T[I1[] a)
R a L

T[] transpose(T[I[][] a, int[] perm)
R[] a i) 3 AEEEE, B new int[1€0,1,2}% WS perm MM TR H bripesdrd,

T sum(T[] a)
MEARIHE T, R[E a (IF, FE T J& bool Bf, W[ a N EMITTRE AL

T min(T[] a)
T min(T[I[] a)
Toin(TO 00 2)

X AERA PR T, RIE] a HE/NTR,
T max(T[] a)

T max(T[1[] a)
T max(T[I I a)

68 33 HL AN B A RS B AR T A IR . —— 5 1

SOMLLEDE, a AREIFAPEEL, P

ORI b, ORI XAREE Ss M—ATEE (B o BT { iy ig,is |0 <, i2,43 < n} WATTE TR T RSB0 25 5
)0 i1, in, i3 <m0 € Sy }n—i%.%‘&

{ala(l)’la(Z)’ia(S)
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X

74 FEF i

XEATRA PR T, R0 a FEAIER .

T min(T[ a, T[] b)
XA TFRA T, JFH a fl b KEARE, RE—AH a5 b X ICER B /ME - AT £
2E.O

T[] max(T[] a, T[] b)
XTNTBATFRAL T, JFH a F1 b KEAHR], RIEI—4H a 5 b Hoxf R oo R B KAEH 8 £
gﬂo

pair[] pairs(reall] x, reall] y)
X BEAIR AR x My, R IEEE (X pair ) #4l

sequence (new pair(int i) {return (x[i]l,y[il);}, x.length),

pair[] fft(pair[] a, int sign=1)

R a R Fourier 484t (ANSRTTRERY FFTW 2235 T RYEE ), 4 E AT Sigo
XA R BT

int n=4;

pair[] f=sequence(n);

write(f);

pair[] g=fft(f,-1);

write();

write(g);

f=fft(g,1);

write();

write(f/n);

real dot(reall[] a, reall] b)
R Al a F b MR

real[] tridiagonal(reall] a, reall[] b, reall] c, reall] £f)
SKAGSAIA =X RS Le = £ IFREE o, Hb f o n 4EmE, M LN noxon R

Cn—1 Gp—1 bnfl
X‘T DlrlChlet f@ﬁ%ﬁ: (Tj_i‘ﬂttiaﬂ‘j U—1 ﬂ:ﬂ un )9 FH fO - aOu—l ﬂ:‘[[ fn—l - Cn—lun j"éi}ﬁ% fO, %}ﬁ
W oap = cp—1 =05

1Y sign f —1 B4 BIHL Fourier A8, 4 sign A +1 WA B Fourier Wi, — ¢4
AXN a, b, ¢, f AHBELL a, b, ¢, £ XHEAFHEANTEEOECE L —FEE
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real[] solve(reall[]l[] a, reall[] b, bool warn=true)
FIH LU SfifR gt R4 ax = b, FFREIE », Ho a B—1 n x n 5B b HKERN
n WA, il .

import math;

real[][] a={{1,-2,3,0},{4,-5,6,2},{-7,-8,10,5},{1,50,1,-2}};
real[] b={7,19,33,3};

real[] x=solve(a,b);

write(a); write(Q);

write(b); write();

write(x); write();

write(ax*x) ;

WS o R 2 SRR warn 9 false, MRS —AN28 (AR ME. WURMLHE a o0 e, o
tridiagonal &t /' —F B AR (WU tridiagonal MAREE ).

real[][] solve(reall[]l[] a, reall[]l[] b, bool warn=true)
KIRLME A az = b IR IIF =, HP a &—A n x n FHEM b &—1 nx m HE, W0
R o B RN wvarn 4 false, REI—25 R,

real[][] identity(int n)

B[] nox o B

real[] [] diagonal(... reall] a)
REILL a X AZITR XA RERE

real[][] inverse(reall[][] a)

BRI a

real[] quadraticroots(real a, real b, real c)
KN UE SRR RS, IR R TR ax? + bx +c = 0 ISERR, DITHFHES] ., EHRESS
BHIH
pair[] quadraticroots(explicit pair a, explicit pair b, explicit pair c)
BORE— M EE AR AR, R IR az? + br + ¢ = 0 AR,
real[] cubicroots(real a, real b, real c, real d)
R EE TR e, REIZR TR ax® + ba? + cx +d = 0 AR, BARS515)
o
Asymptote 1 7 SRR — 4L AL BA AR (B BRE) 58 EEE 8 TIMEEER
2, XEHEITRMAH C++ U, A
reall[] a={1,2};
reall[] b={3,2};
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N a==1b1%5a > 2 #FRMEHEF M {false, truel, B a Fl b WFTHH S EELHE—2, ]
AR BREL all(a == b) . [AIFERTLAH 251 3RAN (@ >= 2) 7 a : b, EREEA {3,2}, 5L
H (a>= 2) ? a : null, FiIRMEELH {23,

JRAPRER real (real) MIARMENTR libm eRELFIAE AT LA FSCEEALVE w24k, ROCR IR i

P T map.
EHABNFRER —FE, BEAEHR I B il A . R, XD
file fin=input( )

real[] A=fin;

f] A IR ASCEUE, HERFISCARR (S0k4 1/0 4518 )o WERA line(file) WE TAE, NIk
AR BAE BN TR 1 (AR U] 1ine (file,false) THER ):

file fin=word(line (input( )));
real[] A=fin;

H— MR EE S PR ER L, H csv(file) WHEIMH csv(file,false) JHER, BEffif5iE
ALIGE S R R4

file fin=csv(input( ));

real[] A=fin;

FRETRAMEANEL, (#H dimension(file,int) PR%K:

file fin=input( )

real[] A=dimension(fin,10);

Xoxm A A 10 AME, BRAEGEIISUERRE (BIEfTBh BRI AR ), B SRR
BB P — DI TR B BN 0 MREC AR RS 0 TYE T T i+ h i A B 2B B S AR
B (el 2R R ).

FEABIHR T () — A = 2 B T DGR A

file fin=input( )

real[][] A=dimension(fin,2,3);

real[][]1[] B=dimension(fin,2,3,4);

[RED, — AR EC R SR B R

A B R 2 AR RS B — RAE RO R AR R T S o X AL W] LU R readl, read2 Al
read3 7}l LA :

file fin=input( )8

real[] A=readi(fin);

real[] [] B=read2(fin);

real[] [J[] C=read3(fin);

FEABPERIG— . = S4B AT DU RS write (file, T[]), write(file, T[1[1), write(file,T[1[1[]1)
3l i
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5.12.1 YJH|

Asymptote FLVFHH—FPZEML Python BITEILLIUIE] (slice ) SRFREABI—A Wi, Wk A 2
— A, FIAA Alm:n] RE—DHEEH, Ei A PSR o IR HEEAGES o BOTRE . ]
n,

int[] x={0,1,2,3,4,5,6,7,8,9};

int[] y=x[2:6]; // y={2,3,4,5};

int[] z=x[5:101; // =z={5,6,7,8,9};

WERB RS AN FERR, WIBCH 0o ANSRAWEAT 1 TS PR BOC AL K B . W2 — A ng 17, )
FIMEA L BRI, AR N — A HETE IR TR E A . il .

int[] x={0,1,2,3,4,5,6,7,8,9%};

int[] y=x[:4]; // y=10,1,2,3}
int[] z=x[5:]1; // z={5,6,7,8,9}
int[] w=x[:1; // w={0,1,2,3,4,5,6,7,8,9}, S4 %4 x AKX

U A R MEIRERECE, I (T bR VSRR R 0. SR, SRR RO K
COPS S0 TeE eS8

XETARSFREAL, DI Almen] DBRHIEA [, n) PHOHPRIRITHIN, (R ALV SR RSB
ALKHERIAEL, FEH7 SR R (il

int[] x={0,1,2,3,4,5,6,7,8,9};

x.cyclic(true);

int[] y=x[8:15]; // y={8,9,0,1,2,3,4}.

int[] z=x[-5:5]; // =z={5,6,7,8,9,0,1,2,3,4}

int[] w=x[-3:17]1; // w={7,8,9,0,1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6}

EEXHEIRA, Al ReE— ORI 2 RS R R R DR . AR T, k™=
A R SRR Y

IR — IR SR AR AR Y, ZEARE— 2 R . AR D) BB =S B,
MZERIRZS R o AT ZE A8 bR EE AR AR R I VIR 2 38— R

DIFIdn] DABECIE, SO SRR (e A SR K 25 U (L ) B L S5 DD RUAS By A I AN T
TCREBARAB () B MIBR RAE RN (FHRIR(ERY ) B2, 28R Ui

string[] toppings={ , g ) Irg
toppings[0:2]=new string[] { , e

// JAE toppings={"mustard", "pepper", "ham", "lettuce"}
toppings[2:3]=new string[] { 5 };

// BFE toppings={"mustard", "pepper", "turkey", "bacon", "lettuce"}
toppings[0:3]=new string[] { };

// JAE toppings={"tomato", "bacon", "lettuce"}
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WA — RS B ST, WA A SR DT, JRRE, 12 x [m:n]=x MUY
FHEMT xm:nl=copy (x), AJLUHHFEIE x m:m]=y FRAELEH x FIATE x[m] ZATHINL EALIE A
B y MINE.

XEIAECLL, AN —AD1RI$8 ) i PR T 2R Bl R BB AR G AR S48 I Bl TSk g sRon, k)
FURMR R BN, iR A B—KEEH 10 MPEPAEA, Al8:12], A[-3:1] i A[5:25] EAMfHDIH],
MM A[3:71, A[7:10], A[-3:0] 5 A[103:107] SEAJE. MRt ReErEUIEC R MBS PR E T E A
B AEARGE RS A BRI . SIS, SRR — R R E RS T AR H N 20 AL0] TR 46
B AEMFEAYIEIA] UAE S B A (A

XHEIAEL A, JEUN A[A.length:A.length] MIFRAXEM FRZEX AL0:0], TR2MILUIHEIRIE
B STERH T BB A . A.append O A FHF A A AR I AME,

] A7 A0 2 52 SR TG PR I VD B RAECAR 2 E VR 1 o

5.13 IR

Asymptote [R5 int 3 real, int #| pair, real | pair, pair % path, pair #| guide,
path #| guide, guide % path, real % pen, pair[] % guide[], pair[] #| path[], path %I
path[] DL} guide F| path[], Ml E7E three.asy HUE U 2P =4SSR . 7EMRAE N LA K AE B 7]
100 R EbR IR DL I R B0 F I, B e 2 B 3221k, 7EeRBbRiR b, JE R 5 75 B 240
explicit AJDARHIEFRZEAAE, Hoanibide B F B 1k — B SR R BOR T, eRECKm i 0

int f(pair a) {return 0;}

int f(explicit real x) {return 1;}

write(£(0));
HAbFE, LU real 3] int o real F| string, Wy 2w .

int i=(int) 2.5;
string s=(string) 2.5;

reall[] a={2.5,-3.5};
int[] b=(int [1) a;
write(stdout,b); // #rd 2,-3

i/l operator cast [RIFEAT LM H & LA .

struct rpair {
real radius;

real angle;

I;
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pair operator cast(rpair x) {
return (x.radiusxcos(x.angle),x.radius*sin(x.angle));

I;

rpair x;
x.radius=1;

x.angle=pi/6;

urite(x); // % (0.866025403784439,0.5)

TERE SGHT AR RV AR A A NG o ARSI E— 28U R 5 2L T B RGN 100 AOREEL.
SHEENFHON TR, NO%BEAEENTR 1000 SR, EAEASEE

real operator cast(int x) {return x*100;}

FEMT DTGB, KHNEEE xx100 4 G752 PIEEECA L8 ME RN, RATEMM int 3|
real WIPRIfERGHL.
real convert(int x) {return x*100;}

real operator cast(int x)=convert;

BRI operator ecast ZRMUHILEL,

5.14 SA

JE Asymptote ERINFRMUL TR Z4FE, (H—L8 0 FA TS B AMNE Asymptote #ERA1 & AU RFIRFFAE
BN, XJLAT

access graph;

graph.axes();
TE YR « 5y Abrfh, X H, ESATEIEBRR I — 2R P A R4 graph AU, Jf
BHEA—1 40 graph BB R, BLHUE— DA, AT AT LUEGHE 7 — D25t iR rh—E5 1
BRI

2, BAVEE LG 2 B L A s . AU

from graph access axes;

il graph 1Y axes HMEAMAZ F2s ], T, FATLIE axes O USRS ERN AT REHEMN, raX
MEBFHERF B RIS . BMAZ T8, REALE SR

from graph access axes, xaxis, yaxis;
BT ] LU TG ARV (non-private ) WIS TN AA b 44 725 1]

from graph access *;
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ZFefoisty, ATRARHSCHE T unravel K —PESHARIARFAA AR BL I A AR #0424 723 1]

struct matrix {
real a,b,c,d;

I;

real det(matrix m) {
unravel m;
return axd-bxc;
IF
s

import graph;
RN 4 19— DI A S TR

access graph;

unravel graph;

B, import graph 5o PRI~ graph RYZEHIR, SAERLAEFAA RYBAIZE RS
AR s fa] o ARG, WR— AR A (%) B— A (i AR e 80 3
i, JEUA BOATEER T L e AR 44 FRE SR 5 1)

M BCAT AL R RGO T AR R4y, (05 A AE — A P A AR B, B
AT HE TR W I sh e TR A RFRE B . BRIETER, 7E Asymptote SUFITFSKINE dmport
TSN AR, DME S AR 2 A IR T AR, EHRRTENSIARRE, IFHURTIAR
PR i R SLRIAS L R R R] 44, 3 n] RE S A 2 M B ]

TR R S AAS PR e 44, ] as:

access graph as graph2d;

from graph access xaxis as xline, yaxis as yline;

e

import graph as graph2d;
I i 4 19— BT A S T

access graph as graph2d;
unravel graph2d;

B T LA R, 1 settings, FTA HOBIHASIBl Asymptote SCPF. 2425k — 14 R &R o
Heth, Asymptote HIZFRHERSFE (UL 2.5 TR BT ) LICHISCIE, X R IH4 SRS AT L
P S 2 SRR P22 M Py Al e
BRSP4 B A A RO 4, S S R Rk
T AT AR — T
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access as graph;
from access axes;
import as graph;

B A ALY (SEAMEIRTA ) B S ARIBLR DA B AL
IR, ARAT LR RS AT S A— Dl 4T s B Asymptote FEHR .

eval( +s,true) ;

B SR HIBAT—> asy SUIFEEL, W

void asy(string format, bool overwrite ... string[] s);

o % B SO A% K format, HATE overwrite A true Bt SUAFAFAERT, XA WAL,
A LRI — MO EETLTH s 0 Asymptote 26328 (SRMBCH LR EME ), .

void eval(string s, bool embedded=false);

ATREEFIFRRRLT SEK, QIR embedded Ny true, FAFHATEYHTME R TZERME ., W
I embedded K false (BRIME ), FRHSHE—DAENIHERE, HLEMFERY settings Bl (L
ATEAH AT,

A LU T a4 SR EAE R Asymptote A0S (AT AAL & AR K515 ).

void eval(code s, bool embedded=false);
XH code & —FURIEEI, SIXFELL quote {} fUEE Asymptote fURDA(H ] «

real a=1;
code s=quote {
write(a);
I
eval(s,true); // o1

BT HAE DI graph M CRRIFEBSHRNAEBARA RIS mib ), S TFIIE
—

include graph;

include >
ZHNVAE— LI s BIAE N4 7RI o SR 4 4 Jm eR ORI AR 1, T eR R
void list(string s, bool imports=false);

AR imports N true, FAMEJR KA EAL P

TR AR I ——
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5.15 & (static)

TS PR A48 22 i ) PN A7 Mk 23 FE A E — e RO A L PR 45
XEF—AeREUAR, ASRAE RBOE SRS THRAEAUAD

struct s {
int count() {
static int c=0;
++c;
return c;
}
}

HXT A s BIXTREHA — s ¢ i) (MAERRRIEA count BiA — 15541 ).
i, 7E

int factorial(int n) {
int helper(int k) {
static int x=1;
x *= k;
return k == 1 ? x : helper(k-1);
}
return helper(n);

Iy

H%} factorial WU (MAEXS helper MIERRIANT) A —4> x BISEH], NMXZ—PIERH, 2
T HRAR, By sl
Fefohsty, —TELS AR PR W] i S R eSS M ACE i L. L,

struct A {
struct B {
static pair z;
}
}

XPEEER 2R A BRI RBIE— DR 2z,
TERXAHIFH,

int pow(int n, int k) {
struct A {
static int x=1;
void helper() {

X *= n;
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}

}

for(int i=0; i < k; ++i) {
A a;
a.helper();

}

return A.Xx;

I;

Xt pow HIRRKIAFA —A x BB, PRI E KR R — LA A S BE
VEIREHGAE R UG AU 2 BE— DT AHESE . IR N 2wl e BT LS TIPSR f e s AR A

B

void £();
for(int i=0; i < 10; ++i) {

int x=1i;

if (x==5) {

f=new void () { write(x); }

}
}
£O;
X, EARMREREARHEA AR x, TPl £O BEA 5, WERIGEFR 028 S BN,

CALAESN R A P ST A3 IR RACIRFR NS W1 static). A,

void £O) {
static int x;
for(int i=0; i < 10; ++i) {
static int y;
}

}
H, x5y ZTHEESER AL, XWIER £ A ECRIHT .

WAL AT LS B R Y, BT BT S AE SN R A sk A5 A A LT BT o AN BRI S R R
TE S I EOEA B e TR T, R SIRE MR LT o XFMEN T 24—
He

TR ARSI, X —RENAT, IMREFE— N EERE PRI B
TE T . Bilan, 7E
struct A {

static int x;

I;
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pair A;

int y=A.x;

H, Ax Y A JSEARESIRIE IR SR (PR ) B EEWE? 7E Asymptote HERYTBIIIE, WIERIE A HIERE
A — AR BB, XA IRERHE AR E =, MiARREL, X SRR L I A A A0
%O



-, (60} 161
-—, |3} 161

i

-=,[61

2
-glo,
-nosafe,

85

<=, |60

==, b6} 60l [61]
>, 160 61
>=_160} [61

~~ B} 16} [61]
0.b4

abort,
accel, |28
access, |79
acos, |68
acosh, |68
add, 40| |45

alias, @ 72
Align, |12
ailgn, 2
align, (14
Allow, 43
AND, [61
angle, (19

animate, |54
append, |70
Arc, |26

arc, 25
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ArcArrow, E
ArcArrows,

arclength, 28

arctime, |28

array, (71
Arrow, E

arrow,
arrowhead,

arrowlength,

Arrows,

arrowsize, El

as,@

asin,
asinh,
Aspect,

asy,
asycolors.sty,
atan, 68

atan2, [68

atanh, |68
attach, |50
AvantGarde,
axialshade,
azimuth,

Bars,El

barsize,El
basealign,
baseline,
bbox,

beep,
BeginArcArrow, EI

BeginArrow,
BeginBar,
BeginDotMargin,
BeginMargin,
BeginPenMargin,
BeginPoint,

beveljoin,

bool3, |18

boutput, [53

box |Zl_-|5—-|
bp,
break,
brick, @
brown,
buildcycle,
Bézier M4k, ﬂ
{0 LA, A
Bt [

calculateTransform,

Center,

change.systemn,

chartreuse,

checker, @l

child.systemn,
child.user,

Circle,

change.user,

circle,
clear, [53
clip,
close, |53

cm,
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cmyk,
CMYK #ifa,
code,
colatitude,
colorless,
colors,

colorspace,

comma,

complement,

concat,

conf,

continue,
controls,
controlSpecifier,
convert,

copy, |72

cos, (68
cosh, [68

Courier,

cputime,

cross,
crosshatch,
csv,

csv,

cubicroots,

curl H

curlSpecifier,
currentpen, @,

currentpicture

,

currentprojection,

cyclic, ﬁ,

cyclicflag,

darkblue,

darkbrown,
darkcyan,
darkgray,
darkgreen, 35
darkmagenta,ga
darkolive, (35
dashdotted, |37
dashed,

deepblue, |3
deepcyan,
deepgray,
deepgreen,
deepmagenta,
Default, E
default,
defaultformat, @
defaultpen,
degrees, (19
delete, [54] (70

diagonal, |75

dimension, |76
dir, I n 27
d1rSpec1fler 3
dirtime, 28

do,

dot,

dotfactor,

DotMargin,
DotMargins, a
Dotted
dotted 3
down, 3

Draw

draw, 1 !
E, I

ecast,

ellipse, 15 ﬂ.
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else,

empty,
EndArcArrow, El
EndArrow,El
EndBar,
EndDotMargin,
endl,
EndMargin,
EndPenMargin, E
EndPoint,
ENE7
envelope,
eof, b3
eol, |53
erase, ﬁ
erf, |68
erfc, |68

error, |52

eval, 81

evenodd, H

exit, |24

exp, [68
expi, (19
explicit,
expml,
extendcap,
extension,

fabs, |68

false, |18
fft, (74
file, |52
Fill, |7 48
£ill,

FillDraw, E.

filldraw,
filloutside, 1
fillrule,

filltype,

find,
firstcut,
t1t,
fixedscaling, @l
flush,
fmod, @

font,
fontcommand,
fontsize,
fontsize.asy,
for,

2

fuchsia,

functionshade,

gamma, |68
getc, |52

getint, [63

getpair, [53]

getreal, 53

getstring, |53

gettriple, |53
gouraudshade,

hatch,

heavyblue,
heavycyan,
heavygray,
heavygreen, 35
heavymagenta, %l
heavyred,
Helvetica,
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hex,

history,
HookHead, i

hsv,
hypot, @
T
identity,
if,
IgnoreAspect,
import,
inch,
inch,
inches,
include,
init,
initialized,
input,
insert, |22
inside, (31
int,
interior, @
interp, @

intersect,

intersectionpoint,
intersectionpoints,

intersections,

intMax,
intMin,
inverse, [44

invisible, |35

36
keys,

Label,
label, [3]
labelmargin, E

Landscape,

lastcut,
ITEX NFSS F4K,

latitude,

latticeshade,

layer, i
left,
LeftSide,

legend, 8

length, (18] [20

libm 7, |68
lightblue, 35

lightcyan, 35

lightgray, |35

lightgreen, |35
lightmagenta, |35

lightolive, |35
lightred, |35
lightyellow,

line,

linecap, |37

linejoin, |38

linetype, [37
linewidth, |37

list,

locale,

Log, 68

loglO, @

loglp, @
longdashdotted,
longdashed,
longitude,

Magenta,
magenta,

makepen,

nap,

Margin, a
Margins, a
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max, 45] (48
21

maxbound, (19

maxtimes, (30

mediumblue,

mediumcyan,

mediumgray,

mediummagenta,

mediumred,
mediumyellow,
MidArcArrow, E

MidArrow,

MidPoint, |13

mediumgreen,

midpoint, 29

min, 45 4.8
21

minbound, (19

minipage, |15

mintimes, (30

miterjoin, |38
miterlimit, |38
mn, ]

Move,
MoveQuiet,

NewCenturySchoolBook,
newframe,

newl,

nib,

NoAlign,

nobasealign,

NoFill, El

NoMargin, E

None,
none,

NOT,

null, ,
nullpath,
0

object, L5
olive, |35

opacity, |39
operator,

operator cast, (78

operator ecast, |79

operator init, 55| |58

OR, 61]
orange,

orientation,

outprefix, @

output,
overwrite,
pack, (L5

pair, (1} (1§
pairs, |74

Palatino,

palegreen,

palered, |3__5
paleyellow,
parent.system,
parent.user,
path,

pattern,

pen,
PenMargin, a
PenMargins, E
picture,

piecewisestraight,
pink,

point, @I
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polar, relpoint,
pop, reltime,

Portrait, remainder, @
position, rename,

4
:

postcontrol, replace

postscript, restore,
PostScript ?MK, restricted,
pow10, reverse, 22 2 l .
precision, rfind, [22
precontrol, rgb, 134} |35
prepend, RGB #ifa,
private, right,
RightSide,
Rotate, (13
rotate, |44

roundbox, (15

roundcap, |37]

djoin, |38
quadraticroots, roundjoin
35

royalblue

quit, y ’
quote, cafe

)
quotient, v

)
RadialShade, saveline,
radialshade, Scale,

radius, scale,

scroll,

search, .

readl,

read?2,

read3, seconds,
readline, seek,

real, seekeof,
realDigits, sequence,
realEpsilon, settings.scroll,
realMax, Shift,

realMin, shift,

realmult, shiftles

red, shipout, @

reflect, SimpleHead,

Relative, sin,
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single, |53
sinh, [68
size, |2 [2
Slant, 1_3
slant, ﬁ

sleep, §
slice, @
solid, g
solve, |74
sort, |73

split, |23
springgreen,
sqrt,
squarecap,
static, |82
stdin, |52
stdout, |52

straight,

string, E

Suppress,
SuppressQuiet,
Symbol,

system,

)
tension,

tension atleast, |4
tensionSpecifier,
tensorshade,

tex,

texpreamble,

texreset,

TimesRoman,

transform,

transpose,
tridiagonal,
tripl
true,

TrueMargin,

@

truepoint,

UnFill, (7] 48
unfill, (12

typedef,

uniform, 72

unit, 20

unltc1rcle

unitsquare,

unravel,

up,
UpsideDown,
usepackage,
usleep,
void,

while,
white,

windingnumber, |31

write,
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xoutput, [63
xpart, |19} [20

xscale, |44

yellow, |35

ypart, |19} [20

yscale, [44

2,19

ZapfChancery,

ZapfDingbats,

zerowinding,

zpart,
=5e41, [19)

ke, o
SEH A, [1

B G,
A,

AWQ%E
i b2k,
w8, 63
SHUEAH,
SHUESI A,
1, 6]
B B,
B3 (slice) |, [77

wlE,

A 1
W 1
i, (12
AR 441

fisgt, |44
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2 VEHAR,

TR A, e

i, |4__5 Coons ¥4z,

&, |19 Gouraud #i7¥,

Fext 1 R,

512, b1 iﬁ}ﬁﬁ@@ﬁﬂ%ﬁé@ﬁ] X I,

51, b5 S iRt

B, e ﬁﬂl%ﬁ%&y‘ﬁ/’%@?ys,

1w3%, |1 HeRBEEE IS,
il B YT, [10

e 254, 5 L

%r%%m\ﬂu ﬂ%f»’ﬁ@

HeabEp 1

ti, 2 aa\, 51

B, WK%, 3
PRI, i, 8
Y, |4 %, |34
P, e, s
i, [ FI,
BRI, FRF,
¥l i AL,
Y (stice) ,[77 R, 34
2S84 (null array ) . SRS 5%,
ZHHA (empty array ) , AR, 3
R, 20, 42
S, 2 13
e, 21, 255, 13
SfERR, (17 s, 13
T R #HE 43
BRI, FERERER, 3
FriEpee2, 13 B, B
bz Bl 2 HRIEE, 4o
trastr [us Hita,
g i
ST, 7
s,
25 [,

251, 55
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%3111, [
S (null array ) |

ZS HEE (empty array ) |

Zs, 19

i3k, [
ot 59} [rd
S £, [20
ZHEF, 20
sk, b5
51, [p5
%531, 56

g0,
YR,
B 871,

[, i
b [i

G
A,
FH P (5 SUE A,
AR I,
[ ORME) S5,
4, o1]

ﬁﬁﬁﬁ%
L, 26
BILETR,
i P A, L
s, (62
s (static) |, |32
£, e
it
Black,
black,
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blue,
brown,
chartreuse,
Cyan,

cyan,
darkblue, (35
darkbrown, |35

darkcyan, |35
darkgray, |35

darkgreen, |35
darkmagenta, @
darkolive, [35
deepblue, §

deepcyan, |35

deepgray, [35

deepgreen, 35
deepmagenta, @
fuchsia,
gray,

green,
heavyblue,

heavycyan,

heavygray,
heavygreen, [35
heavymagenta, %l
lightblue,

lightgreen, |35

heavyred,

lightcyan,
lightgray,

lightmagenta, [35

lightolive, |35
lightred, |35
lightyellow,
Magenta,
magenta,
mediumblue,

mediumcyan,
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mediumgray,
mediumgreen, [35
mediummagenta, @
mediumred,
mediumyellow,
olive, |39

orange, |35
paleblue, [35

palecyan, 39
palegray, |35

palegreen, (35
palered, @

paleyellow,
pink,
purple,

red,

royalblue,
springgreen,
white, |35
Yellow, ﬁ
yellow, 35
Bt 73 1], 35
=i B ek (63
ARINHZE, |55
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