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PRAE A 38 3] — S HERE, i (B 2B C P A CE B — R 2 B . WE AN, LA Z )G, e d
BAELD1S KA Asymptote,

SRR R TR, REZAANEAGER, K 1.1 52 IHERE TR A, S amE, &k
THRE R, LR, TS, RIERE L6, REARSHL A, Sz e, DSHE
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e s, SEEEFEIEWERE T,

1.1 2205

Asymptote [ %3 AR I, 76 Windows T IAIELRE T 2s 1728640, 78 Linux T A— B H 72T 200
N RS, R IR T, Mk, BiE-L e Windows,
MRz T Asymptote, BB TR EAMGAAT, FERFTE— > BAGE

draw((0,0) -- (3cm,4cm)); // —FEHZ%
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1.2. A& 5%AHA ,

X R R AR — T B —m S, draw 2EIZ A, EERMLDL, & Asymptote IR BiFA —1
240 (0,0) -- (3cm,4cm), SHEOMNERZRTE S, BOmS LA S4R, B (0,0) -- (3cm,4cm) ZEH A
MABRIESZ TS LR, A aTE LA AP R TR, FILLE A7 mm, cm, pt, bp, inch, inches, HE X S7ETX H11)
—HE, WERASHT AL, WIERICH bpe 17REL // TR MBERE, A —FE /* */ ZRIBER, 5 CiEFMEE.

AR S BUERBA R A T, Hib s S 1 M= FTF— O giESy, B LK
iﬁiﬁ‘fﬁ%/\%ﬁ‘?, AP R—20 Tine.asy SCHE, FJa XX F4Esh %] Asymptote BEIFR LT, SRR T4
MEE

R/ IMEFAE TR PEERIAR i =0, B AmSTT, WA asy, StiEA T Asymptote H5CH.
Wi, EREIA asy line, st 7 NIAMRLETI EL,

1.2 HE&SZRREeG4

M EIE LSRR, HOREL . b, A, mHE N TIFEWREE, A KEWERERE. A,
H 52 TE Asymptote HORIEI FZk .

TE AR T B O AREE , — SR R —- R AR, B draw fd, BEZGLE SR T, 5L
b, ATRAH - JEARRR S BT ER

draw( (0,0) -- (1cm,0) -- (2cm,0.5cm) -- (1cm,1lcm) -- (0,1cm) );

>

GO LA AR - SRR, U — KR MELMEMUENR, 7EaTHE L — M RRAER cycle, Ft
AT DS B — 4 E R AR, .
draw( (0,0) -- (1cm,0) -- (2cm,0.5cm) -- (1lcm,1cm) -- (0,1cm) -- cycle );

>




1.2. A&BBEAEA ;

W — £& B AR AT I RS R e, . HAnm2E, X R4 draw 2 20— E2E S5 (2402 80HESH0TT ) -
draw((0,0) -- (1cm,0) -- (2cm,0.5cm) -- (1cm,1cm) -- (0,1cm), darkblue+1mm);

>

X H darkblue Z&ifa, 1mm S04, darkblue+1mm RIF§—2 K 58 IR M4 . (Al FEI @4 FRT] LIS
[3])

LR A ZRIUR R NAE =M, XIRE S .

draw( (0,0) -- (4cm,0) -- (0,3cm) -- cycle, red+0.5mm );

A AR TENZL LM =M, HfEE— "N Es keSS 11, BER. &, a2t =/AMsn
fi11C (0,0) -- (4cm,0) -- (0,3cm) -- cycle, red );




1.2. AELBEA

ERXFE—R =ML ERHURE 1, M H R WAERE, RSP RZ e AR AL s —, R IR A
2. SRR DM — S Filldraw [RS8 BOX PR, AR AT BT — e S Pl 1. RIA

filldraw((0,0) -- (4cm,0) -- (0,3cm) -- cycle,
fillpen=palered, drawpen=red+0.5mm);

X HA] DU A RS NS4 palered, red+0.5mm, A3k T igMde Wik i/ “4 = (H” M5, R

71~ H1 SR 7 1 1 A A e ) I 2

IAE, SRR EAHERE Z 8 1, SRt A= MAE (B 1.3):

filldraw( (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle,
fillpen=palered, drawpen=red+0.5mm);

filldraw( (7cm,4cm) -- (4cm,4cm) -- (4cm,0) -- cycle,
fillpen=palered, drawpen=red+0.5mm);

filldraw( (3cm,7cm) -- (3cm,4cm) -- (7cm,4cm) -- cycle,
fillpen=palered, drawpen=red+0.5mm);

filldraw( (0,3cm) -- (3cm,3cm) -- (3cm,7cm) -- cycle,

fillpen=palered, drawpen=red+0.5mm);
NI X B R IRL R “BSET, B AETE . X R — N ESE, AT B box (BR, AR

A AEFRIE R pE A, BRI E S 1 R R T AT LU -
fi11C box((3cm,3cm), (4cm,4cm)), yellow );
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1.2. A&R5BEA )

AT A A NOZ R 2 2 1 ( LA S i L4k ) .
[l e g e A, X PR SE A e S DU Filldraw 7 KER 7. i T Asymptote 130 [3], A HIE
ZABARTTUUHISTS AN SR, — &, T2 BE et ok AR,
mH, mTFeFTEAERWEE S SZ M, BIEREEIRN xR SR FEAN, FEXFHAMETH, HER
Fekgh— T EAWEE, FH opacity BUB) ke —EAEWE (BEHR 0~ 1) MiEE, JHEEMERRR
L, FRERELREES H TR
fi11( box((3cm,3cm), (4cm,4cm)), opacity(0.5)+yellow );
filldraw( (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle
AN (7cm,4cm) -- (4cm,4cm) -- (4cm,0) -- cycle
AA (3cm,7cm) -- (3cm,4cm) -- (7cm,4cm) -- cycle
AA (0,3cm) -- (3cm,3cm) -- (3cm,7cm) -- cycle,
fillpen=opacity(0.1)+red, drawpen=red+0.5mm );

ZPt, BRI EZESR (K 1.4) St
I Asymptote i) EPS st i RELBHIEUR, 4T PDF Heatah PDF Heais 1oy HAb X A REH BIIUR.
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B 1.4: ZERE— 2B A HESR

1.3 EPBAEH S )ReE b i A

SRJE A E A E S G . HSE A — T R iz e B i ok, xXRE s T i B R S R A RE B 1R IS . A
IR R EAEIHE, BFECE, ML E W R LR G A T,
FEULIX A PAE T R R, TCAE R — 2 K AN ZL . EL A 3 x 3 B
draw( (0,0) -- (3cm,0)
AA (0,1cm) -- (3cm,1cm)
AA (0,2cm) -- (3cm,2cm)
AA (0,3cm) -- (3cm,3cm),

gray );
draw( (0,0) -- (0,3cm)
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AA (1cm,0) -- (1cm,3cm)
AN (2cm,0) -- (2cm,3cm)
AA (3cm,0) -- (3cm,3cm),
gray J;

A JCEEX I AR RRRT 1, LA E 7 x 7 BRI, SRE R 16 K EHLK . XA URGES
5, MHES A, Bk— T WARRRE.

AIEER T 3] PUMERRE AR, RIS, AR a4
R, AR —RF—FRPUT TR, AT, KRR ANERE,

TR L Lieds B, —S A UTIEARER]), E£2A ANC &2 BN RBUsLr 7. BA—15%
FREENEIATER, AATEH, 16 math BB 208 U T—4> grid ek, HEGESRAMIATLL T o @& 57 R
K, KEXA grid skl

picture grid(int Nx, int Ny, pen p=currentpen)

XAELE math B grid AR, BT grid sRBCA Nx, Ny DN EECRRIK LTS8, — el i,
I HIR A~ picture (&) KEAIXIE .
LRI IR, TR B Z AT P AR MRS, X EAH]

import 1EHRE;
Hit, 28 math S grid gk, REEREHE

import math;
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AT T o
grid sRERIFT N A ERREBE, A ESE— DM R FmE— Nx x Ny BIRIA%, RIR A ZE T MALER A,
I 1o S grid pRBmg AT, 2] add (B) s, JEXAEIEITE AT A L.

import math;
add(grid(10,10,gray));

A XA SR 2 R B — N MIC 2B/ ANHERI MG . I, A0 I #EA TI4E
Asymptote $2flt 7FAL | ERE . A . URE. SONSES MO AR, SRXS AR Bt AR R SEOCR I T AR
(JHE I R RE IS [3]) -

shift (245 // AR

shift(x, y) /] & (x, y) ¥z

scale(fZ%D // ZEEINYE

xscale(f&#D // x BSOS ENYE

yscale(fZ#D // y SRS OR S YE

scale(x, y) // o . vy HHORDIREE x, v Y
rotate(FBE, z=(0,0)) // ZEAESDPI) z (RMARNRR, WitEr) ek
slant(B5) // B—ERFAGHR

reflect(a, b) // BNE% a--b &ET

5 — A 2 X N AR W AR AT X S A2 o B A — NI — AL E R
draw( scale(2cm) * box((0,0), (1,1)) );
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R AR nT LSS ™ 25, il
draw( rotate(90) * slant(0.3) * scale(lcm) * box((0,0), (1,1)) );
BB — N IE T RAEHOR, PR, FER: 90°:

-

AT LA, — DGR D RS AN A AR T

import math;
add( scale(5mm) * grid(4, 4, gray) );

L E AP PIRG, AMUEINGE, THHER—ADREHITIRRE A% PRNA BRI, (Bief
IR TR B —BE A R CHEAN BRI R SCR A AR R L, X HSZSE (5 x 5 IIEHTE ) BT LIBVE RIS £ e
BER, WRSEH =ML RS E LR f B IE47-2 arctan(3/4). Asymptote Hr-s Al L5 (8 My FH IR [ £ 5 G e =
FAPREL aTan SRITRIXAAEE?. BB mEBIR, S8 (3l (FEE: C/C++ 1 3/4 TR RbRik 3 +4
MRS, 183 0; {HTE Asymptote ' 3/4 L5 IES2%R 0.75, BB A quotient(a,b) %k, )

T2, B L2 E AR, sl LUOXAE A @k T (F 1.5) .

// WS

import math;

SRl DA atan2 pR%L, (HTERGR FME IR
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add( scale(lcm) * grid(7, 7, gray) );
add( shift(0,3cm) * rotate(-aTan(3/4)) * scale(lcm) * grid(5, 5, gray) );
// ZEFER
fi11C box((3cm,3cm), (4cm,4cm)), opacity(0.5)+yellow );
filldraw( (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle
AA (7cm,4cm) -- (4cm,4cm) -- (4cm,0) -- cycle
AA (3cm,7cm) -- (3cm,4cm) -- (7cm,4cm) -- cycle
AA (0,3cm) -- (3cm,3cm) -- (3cm,7cm) -- cycle,
fillpen=opacity(0.1)+red, drawpen=red+0.5mm );

N /

N

B 1.5: A I Y R B R R
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1.4. FELF 14

1.4 briECF

IAEB AT SCFIbRTE . Fe A B B 29E , BB EFTEAE - N a =M NRE “RE7, EREHE
AOARTE “BS7, FERPHMS BRI B E 94557 R —4 A=A =tmE A=, RiT . SRR 1
R sea e EIE WMl i i i) SC .

FERMAESCFZ R, XTSRS, NIZSCE L SO AR . Asymptote 218 BIEX SR TARZ AL 3,
PRI T e 20 B A2 TRX FI RS S5 — B S0 BT XS S X, 7EiX B, @ e i XX 51835 xeCJK
AR ST, I, #F Asymptote JESCHET, AR TR AR B .

settings.tex = "xelatex”;
usepackage(’xeCIK”) ;
texpreamble(”\setCIKmainfont{SimSun}”);

X HLER — AT B E S R T IR TRX 51% . J5 1A usepackage e BTEX Y \usepackage fir & i)— L3I
X, BEWFRBESEOR R4 1 texpreamble iy MR S EERZGE BIX 35 X,

AT BB ESE, T DUER R PSR T o ARERar SREH, B Tabel, SHUERARE U TR
(ARSI F

draw( (0,0) -- (1cm,1cm) -- (2cm,0) );
Tabel( ”0Pjg)”, (1cm,0cm) );

UKl

AT DLAEARZS H AT B ) BTEX AR, AdEgiee s, B,
Tabel(”$x = \sin\alpha$”, (0,0));

S IETHIE] ¢ = sina BIAREE,
BAE, FATRTLAZR SRR B ORSE” | “Bse” M SRS MARAE T o LRI RESRAS S T b
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B 1.6: A7 R AR I 52 &

Tabel("2R3E”, (2cm,4cm));
Tabel("&SE”, (3.5cm,3.5cm));
Tabel("3%3E”, (5cm,4cm));

DI ETFRBCES, siis3lAE 1.6 g
TSRS = AR =03 AR

15

SRR RAAPREAR, XERLPES Kt (HR) tnidhnss. Hit, 2R 200 s X R
R —E T [ R I — A4, A2 ] S AR B — AN ARAE AL B . 47/E Asymptote A SRt 1 iXA:

RS, R (HH 1abel f4, HAIBDIE .
label (M55, BB12)

KBNS AER AR PR A A (I EARATEED 7)) Tbsag

draw( (0,0) -- (4cm,2cm), Tlinewidth(O.5mm) );

4 ;



1.4. FELF 16

label("#E%%%", (0,0) -- (4cm,2cm));
(EAH® Tinewidth BREUHARF R BA — LI LE ) X BTS2

2%

UAE, BT LA S A=k A= IR R HORRAE T, REERERE R — FhRS Y
BRI ] -
filldraw( (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle,
fillpen=opacity(0.1)+red, drawpen=red+0.5mm );
label( ”&A=", (4cm,3cm) -- (4cm,0) );
Tabel1( ”f&P0”, (0,3cm) -- (4cm,3cm) );
label( "3%A”, (4cm,0) -- (0,3cm) );

Ak, I TARRIEF RSN E, AN HEIRR 3 A 28 R £y MBS, X2 /DI A ek
R AN RETERAR B ZE AR TERRZEWE? WsEn] DL, IR HL, HELZG Tabel 4 FN L align=LeftSide ¥EHi (%
HEis L LeftSide ) siiEE THELANCEX 5T, [FH, WBA AN K RightSide, fEHEIXFFH) Center
DU — s R AR 7 1e] Relative (F3@) . fildn.



1.4. FELF 17

draw( (0,0) -- (4cm,2cm), blue, Arrow );

Tabel( "LeftSide”, (0,0) -- (4cm,2cm), align=LeftSide );
Tabel( ”RightSide”, (0,0) -- (4cm,2cm), align=RightSide );
Tabel( "Center”, (0,0) -- (4cm,2cm), align=Center );

draw( (6cm,0)--(8cm,2cm), blue, Arrow );

Tlabel( ”E”, (6cm,0)--(8cm,2cm), Relative(E) )
Tlabel( ”’S”, (6cm,0)--(8cm,2cm), Relative(S) )
Tlabel( ”W”, (6cm,0)--(8cm,2cm), RelativeW) )
Tabel( ”N”, (6cm,0)--(8cm,2cm), Relative(N) )

E,S, W, N A 2R radeuA-2 87510, FI7E Relative pREUH H k3 m AR TR 7 B DU 7 0] . R BAAfG, X
B Arrow SEIAEE LRI T &k .

AL, XFERPRS R EARES LW E ., SR =M%, B4 BhAME = MIERRERYE, ity
B ENHES . ML, BEEAEAUFANIEE T (3], FEPHRESCT—17 (label ) iR 2] T — AN bR 09 o = 2%
IR, BIAUSCR R — AN A 8, TR

Label (f7%5)

PRECHEATIONE . BRI “Fpa8” SRR AT DU IFOR B 54T 85, BBl 3 A~ eR 80H 3t ok 1 AR 25 . XA
PRACAT LAl VR 22 Al g 1 HAB S 8, 1 position=(IE M2 L0l vl LS %E bp 2 T0O7E B A h Rl Z AN B9 HoAth M )55 i
embed=ERAZIRTS TN HISHU Al LUEIRAR A A Sl ele i m)

XL HBCE position 24, JURE embed 22— Fil: Rotate(F3MA) . XANZHL AR 105 4 7E
7 e,



1.4. FELF

draw( (0,0)--(4cm,2cm), blue, Arrow );
Tabel( Label (Rotate”, Rotate((4,2))),
(0,0)--(4cm,2cm) );

XL
X
Q»O

X HLARER (4,2) IERIX 5% HERIZ 7 0] o
KT, [T R e ailahae, B se s  aR EIE AR AR (& 1.7):

settings.tex = "xelatex”;
usepackage(’xeCIK”) ;
texpreamble(”\setCIJKmainfont{SimSun}”);

import math;
add( scale(lcm) * grid(7, 7, gray) );
add( shift(0,3cm) * rotate(-aTan(3/4)) * scale(lcm) * grid(5, 5, gray) );

fi11( box((3cm,3cm), (4cm,4cm)), opacity(0.5)+yellow );
filldraw( (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle
AN (7cm,4cm) -- (4cm,4cm) -- (4cm,0) -- cycle
AA (3cm,7cm) -- (3cm,4cm) -- (7cm,4cm) -- cycle
AA (0,3cm) -- (3cm,3cm) -- (3cm,7cm) -- cycle,
fillpen=opacity(0.1)+red, drawpen=red+0.5mm );

Tabel("R3E”, (2cm,4cm));
Tabel("&S3E”, (3.5cm,3.5cm));

18



1.5. 3 AAarRiE 19

Tabel(”3%3E”, (5cm,4cm));
Tabel( Label("A=",Rotate(S)), (4cm,0)--(4cm,3cm), LeftSide );
Tabel( Label(”f&P8”,Rotate(E)), (4cm,3cm)--(0,3cm), LeftSide );

Tabe1( Label(’53%Fa”,Rotate((4,-3))), (0,3cm)--(4cm,0), LeftSide );

N\
/
/ >
N
/ 5 45
A TA
TS
i /
\\Qi} - /
- /

K 1.7: Wb e 8 5% K

1.5 >J@RNTIE

1. BEEZS%E T (3], BRESAMLHEA M, BRERKRG T LA THLe A, RisBulE 1.7, fH5—
FRRER B FARBATARE s FFHAG “RIE” . “BSE” M KT AL, B AR,

2. BHEZHTFM (3], BF draw, fi11, label SapAaBn] LI MPEEn[ LS5, IF A 2401 F 5 — PR .
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3. i
guide zhushi = (4cm,0) -- (4cm,3cm) -- (0,3cm) -- cycle;
Al LI —A = AIE MBS ARRA A e AS ' zhushi DU ST LAE A draw(zhushi) XRG4 X BG4S 61 T
BAET S,
e M PR A e AR e, e A= MR, sRHEsZ I R ag U206 = AR ok
4. ZTFH [3] #1 Asymptote B HIH]F-, 5 roundedpath A9REE . FFA & 22ialiE & T mag EE .

FH Asymptote HIAA 2 HTE T B XA BRIRLER .
5. (e BFoTAE BOEX B SCEH 7, R 2 80 8 i AR s AR (T 1.2)

ARTEM R AR B A IR E AT 2) B e B I — R A A8 SC [13] AR RN Asymptote 1 H L
JUTEIE B AR 25l T o A P I LA 84 B S Asymptote LUK METRPOST 1 4K T il fuc 2 22 1) 1oy S
FlZz—. At Asymptote ERiN H 3hnZk iy plain BEELDIRE LR LG, SR WIS LA RO AL A LR, B
Philippe Ivaldi J1 &% [ 15t geometry AJ LLEE 25 5 Hu i & Fh Euclid L] B KDE R, 7255 BT
YLICCHY [6].

S HLE N T —A guide KMk, RATEZ N “BiA”, UKSIT “B#” (path). BiAHE&TE Asymptote HHIRIETIA A, HAR = H T LI H

HIFTD, P  5 EFRA A DR a8 42 A5 Asymptote 15 & AR SRR A, LIRS T AR E LA IENG, S %G8 &
W T (3]0




1.5. 3 Hfeikiz 21

K C/C++ IBFMEEE TR, N T I TX $541E Asymptote F1455, Asymptote I F4F RN AT LA E
A FATAR, MAST TR LA AN, WEIS N LA \\ A\ R RF, 5 5w ER T
TR, MHMEAS C/C++ iBEFHIFE,

M4 EMIEA pgf/TikZ FAHSCR [11], pof/TikZ ZA0 25T TX 2K 24, Thigim Ak, —u)ym
T2 PSTricks 2245,



&5 %% André Deledicq A%t 4 m

André J&—4 248z Ik EECEEUN, e E (Le monde des pavages ) ( (HHmItHF Y ) o, FTEIE —
WA 2 2 P ) 9 1 -

Q) Q Q
& 2.1: André FAE R REmIE



2.1. M4BT 3458 23
André F3 7 fth 22 1m0 1) KDE i 827 3e, (B André & Timothy 5 3F B 5 FE 1) KE Z /0 & 75 5 —Le gy

FEACHIRI, Xt A AE— A B XA AE B AR UL RE A WX, Aid André FEARUNE . Xk Eibf
A B EXER R ? T RABEEZ RIS T

2.1 NHIB 2

R, i B, AU B R, RS HRRENR EIE PRIk . A, FEARAAETEHR AT LLSF

RS —— L BB AT . I ZEIE— R HEPER, 2 RETH 3
St
S e

2

B NFZAR MR . SFAT T | NIRRT LIAS B 28 B 40 T s

(AR, dnfalisit i André AR AR AR AT ARAS LI ) e A P S e 7

B9 BOM e André SO0H Ik . HIARIN I S0 2N 2 A . André S F IR,
SR NFETE A AR 1. HEGE— MR RS LML 26 WILaslZe, eEREr LS i,
FEN SRS, SR AT RLSESEHDF SR o X TE I F ) 1 S e AR A A i 3



22. Ezh5 WML 24

{

A TIEAT, MEZREMIE, WHREN DRI (IR | I8 ) MR, 4 2 Bl o

TR —BR 7
PR, S KRB A, REGE— IR IR B ZORATE N — KRR, AN R] 5 o7 B 5 42 i

SATLLT

2.2 e Hihsk

N R, B AE SR B EAHDE, A RSk 2R e
A, %i?ﬁ%%]ﬁﬁ@ﬁnfT?“ ’E Asymptote HfiiR £k, 1.2 TP R3] -- ELE—4UBFRE RN B (1) KRB 23
Hi, FH .. LA B A X B AR A R 2R

size(Scm,O),

pair z1 = (0,1), z2 = (1,1), z3 = (2,1),
z4 = (0,0), z5 = (1,0), z6 = (2,0);
guide p=2z4 .. z1 .. z2 .. z6;

draw(p, gray+2mm);



2.2. TEH WK 25

FEXHL, FoATTE LT — S AR DU OISV I (X FELME 22 T S RIAR S ARAS ) o pair SSRIAR & 21, -, 26 R
AR, guide ZERIFYAR G p PRAF—SHIZRnign) . (R B size Z 5 W2 EIS AN 4 T

draw( (0,0) .. (0,1 .. (1,1 .. (2,0), gray+2mm );

HARITE R —H) size(Scm, 00 FoR U H A AFR FUZAIXTOLE , oa b B AR EU B 5 em 521 2fblit,
WA LMFH size(0,4cm) EEIEEEE] 4 cm &,

BEEFYIRISTEM LT R, L .. LSRR S DA —F R B RN 0% M d X e S i k. 5
] 2L, cycle n] LIME— A ReiR B Aebrr= AL A 2k, RI— 251 1) -

guide gq=2z4 .. z1 .. z2 .. z6 .. cycle;
draw(q, gray+2mm);

NERARRE . BRSO, AR Y SRR 2
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+A;ixaa B T AR B R G AN 4 T UL R ] — AR G T R IR AT AR R 3R AR A
i

fi11(qg, Tightblue);
draw(q, gray+2mm);

UG box W] LB BIHIE—E, W HAohZ. B, MERAEIK, doa] DU R BLR R o & 1531 .

circle(c, r) B0 ¢, P4 r IR, KR I ] P 4R
ellipse(c, a, b) *Dﬁc K2l a, %240 b iOMAR, X tJE s Bt ey m) i AT 2R 5
arc(c, r, anglel, angle2) [&.(»c, k42 r, M anglel 3| angle2 WIEIK,

Bian .

filldraw( circle((0,0), 1cm), lightblue, gray+2mm );
draw( arc((5cm,0), 1lcm, 45, 135), gray+2mm );

~N
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— 251 cycTe =25 A4 AL o) A ] BRI 7 R 45 mE B OB 1 AR WA F Y . B oE, A T )l LUESE B ;
HK, I cycle BE45 AR AR R ROEHIERE R, AR R E A S E S WA LEHT EH . 30 T i aihk
q2 5 _EmHhZ q Ha:

guide g2 =2z4 .. z1 .. z2 .. z6 .. Z4;
draw(g2, gray+2mm);

BUAEA T 2w Z ik, mib— kgt R AR ER ARG E o André — 4R EFHE, T
SEAER L RS, AR RIXREAEER (X B EITER N 1 B ) -

size(0,4cm);
pen outline = black+lmm;
// 3k
guide head = (0.5,-0.2) .. (0.6,0.5) .. (0.2,1.3) .. (0,1.5) .. (0,1.5)
.. (0.4,1.3) .. (0.8,1.5) .. (2.2,1.9) .. (3,1.5) .. (3.2,1.3)
.. (3.6,0.5) .. (3.4,-0.3) .. (3,0) .. (2.2,0.4) .. (0.5,-0.2) .. cycle;
filldraw(head, cyan, outline);
dot(head, red+lmm); // BEIHFLH%Z% CEVER
// BB
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fi11C circle((2.65,1.25), 0.12), outline );

fi11C (3.5,0.3) .. (3.35,0.45) .. (3.5,0.6) .. (3.6,0.4) .. cycle, outline );
draw( (3,0.35) .. (3.3,0.1) .. (3.6,0.05), outline );

draw( (2.3,1.3) .. (2.1, 1.5) .. (2.15,1.7), outline );

draw( (2.1,1.7) .. (2.35,1.6) .. (2.45,1.4), outline );

2

HE—JFiR, André (]

pen outline = black+lmm;

EX— pen BAIFYARE outTine Fn AR LSBT ZE, VISR,
IRJG, André B .. S AFREE SRR SR A B

guide head = (0.5,-0.2) .. (0.6,0.5) .. (0.2,1.3) .. (0,1.5) .. (0,1.5)
.. (0.4,1.3) .. (0.8,1.5) .. (2.2,1.9 .. (3,1.5) .. (3.2,1.3)
.. (3.6,0.5) .. (3.4,-0.3) .. 3,0) .. (2.2,0.4) .. (0.5,-0.2) .. cycle;

i AR R, W AR A (A L RRE A ) 5 IR R T, B it U 4 o

o ERZ ], IRFHRIEFER/NRIE, S RBERINIE, HARTIVEHARZ R AL

T, HEHUEA—MEE— M R— BRI F 20, wial LIS 2] André 2R EIECR 1o stk
W AR TS e e RS L IR SR 241, I André T 55 BITERLE 258 T —2F.
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Ak Tk E 5ESE KR Deledicq &0, RPRPE 78R : X HFLEHRE, AR 2.1 5
X AT 2 I —— bR TR A BRI BT, (HAEMH] Asymptote b2 (R I IURFE A5 _EAH 4 Bl
T SRS I L, XA AW RE L G AR DRER . A — R AN K R A . B
0SS AR R, R RZ T, — R RS, ORAFEMA RIS T ik, X1FE X
Eiﬁ%ﬁgi%—%’, Fitk Deledicq EIMCIF I RIS T o flERIE A AH R 2N E R VR, FHS B 58 6 1Y)

P I8

2.3 Byt el S ih 2o

fE Asymptote 1, Fr 7SR —- A1 .. iR L EHZ S LS, WaR it 1w 1T Bok il
LAHATH ARSI SEE, TR, BUA T, sk GBI SRR

FEMZR N ZS Ak, AT DS DAAERE- S48 A i — 1> [a] T A Ar R FR e th R AR A DI Ty I o 9l .

draw(z4 .. z2 .. z6, gray+2mm);

draw(z4{right} .. z2{right} .. z6{right}, heavyblue+2mm);

1 2 3

1 5 6

EXH, HiE right SIS TP 8070 E, Wt (0,1). FHE L, 7 Asymptote FELTIE LIF T R AATUA
J7: up, down, Teft, right, YERVOANE &7 W MR ial, Beah, dnl DA HUE R dir (BE) kFa$g1n
WG ] AR RS [ s, L

draw(z4 .. z2 .. z6, gray+2mm);

draw(z4{dir(60)} .. z2{dir(30)} .. z6{dir(-120)}, heavyblue+2mm);
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IR, X HLIFFAEORAE AR A R FRE T 1), s R AR A ) AR 2 AR R O
SR EHEBIT, FBRE R IZOT [ JCREMAT 2 L — ARt Z I BRI ., Aantt, BT =ik n] LIAE
h 2k ] —&5 S P EARSA A R R EIZTr ),  Hei fZR it s X 4 S AL EAR B — R M. i

draw(z4 .. z2 .. z6, gray+2mm);
draw(z4 .. {up} z2 {down} .. z6, heavyblue+2mm);

! 2 3

1 5 6

T TR TT I, PR MR . AR B, XA RS, R B IR I D)2 7 1R
FEEA IR R JLATAFAE . QRIS OB BUR 5T, e Asymptote 2R fifo I 4T+ [ e ok Y — AR L3
AR R 2, A BT R R sk D IS . TEANRIRET 2 18], SRR TR TTBOR, SRR T B L K0
WA =z, SR/, S R oA B i B Skl B 9IR . 5k tension KIME ki, K A{HEA/NT
0.75 MISEEL, BROME 1 (873 thZm B R AR . Bildn .

draw(z4 {up} .. tension 0.75 .. {down} z6, heavyblue+2mm);
draw(z4 {up} .. tension 1 .. {down} z6, gray+2mm);
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draw(z4 {up} .. tension 1.5 .. {down} z6, heavygreen+2mm);

tension = 0.75

HEREIRTIAGE A4 5 22 R IR, Imir g S A SRR 32 25, 4n .
draw(z4 .. tension 0.75 .. z2 .. z6, heavyblue+2mm);

draw(z4 .. tension 1 .. z2 .. z6, gray+2mm);
draw(z4 .. tension 1.5 .. z2 .. z6, heavygreen+2mm);

4 5 6
b A B 4 B SR ) 2, Asymptote HHZRAZESS SR 5K I E L E T DA tension 2 and 2K k3T
W :
draw(z4 {up} .. tension 1 .. {down} z6, gray+2mm);
draw(z4 {up} .. tension 0.75 and 2 .. {down} z6, heavyblue+2mm);
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Ly
[\
L IOV

4 ) 6

RIGREGHEE . Sl i &um s WS iR, B AoE & el {curl FEY., GHEE
— N AEAAE, AR B ) il Ze 7 s s R EOR . BUECA 0 B 38T 0. FEMZ i mikl, A BCARG i B
1, (HfGMhZEE RN, B,

draw(z4 {curl 0} .. z0 .. {curl 0} z6, heavyblue+2mm);

draw(z4 {curl 1} .. z0 .. {curl 1} z6, gray+2mm);
draw(z4 {curl 5} .. z0 .. {curl 5} z6, heavygreen+2mm) ;

0

4 ) 6
WMFRE TR, R MR R 20 e S AR OO 5 AR5 AR A Rt 2 iom 5, , IR A Ziit =
TEMAL YT ——hpt, QRA I AR B TG BEAE, IR ARG G Z a2 — B E k. Bl

draw(z4 .. z1 .. zO{curl 0} .. z3 .. z6, heavyblue+lmm);
draw(z4 .. z1 .. zO{curl 1} .. z3 .. z6, gray+lmm);
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draw(z4 .. z1 .. zO{curl 5} .. z3 .. z6, heavygreen+lmm);

0

A 5 6

B T HEGELNATS -- MIIZGERRMNATS ., A LSRR AR IR B 20 14T, BBl RR R
%ﬁ‘ﬁﬁi%‘ -—— FRRRHIZOEEAT 0 UUSOR M Z s BN & FHIN BIERLAAF ML AN, 2 2l sk
LTS 1o
BEHAT --- 5 -- K0, MERIEL, M - mH R ELAITE S -- AREINESRIFARER X ).
HESL b, M --- BRI SR ELYT, mRARF G BZppeirihge. N, mRiE --- 5 .. ia
], SLREMIAS R n L S 2Ok sE, MAMREH -- AR RIATZAIAMA . Hiln:

draw(z6 .. z4 -- z1 .. z3 .. cycle, gray+2mm);
draw(z6 .. z4 --- z1 .. z3 .. cycle, heavyblue+lmm);

27E Asymptote N, %345 —-- /& .. tension atleast infinity .. 45 . atleast By IR EBM A, WAXRAERHE, 1%
[9].
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LT 1 S L. S, BRI AT o AR, mE e R AT RE N AR A 22 a] ) il 2R
AP (RUSATRERE i ARPRE] I IE S JTEHh4R, RCREAE . . n95Eal b B Shyghnsk J1ias R ) o .

draw(z4{up} .. z2{dir(40)} .. z3, gray+2mm);

draw(z4{up} :: z2{dir(40)} .. z3, heavyblue+lmm);

& FEFEAT I TAEILE B R SRR B S B M BN IE , AN SO JFOR R AT IR . X258 B S e A
MOEHEHM . ARSI, (HIE Asymptote f, EHAT & STEARMIHTZ T R — SR RS A (B

SYE Asymptote B, 34T :: & .. tension atleast 1 .. 45 . Asymptote IR HREFIEE K Z IR H METAPOST, AitfE METAPOST
5 THRBMRIEERTE . . .o
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NiZgE S AR E S SEESN ), WASHIRZ T E=ZEH .. AR S A =R SN filan:
draw(zl{right} .. {down} z5 & z5 {up} .. {right}z3, gray+2mm);

1 2 3

4 5 6

?*ﬁﬁ,ﬁ%ﬁ%ﬁﬂ%ﬂﬂ%ﬁﬁ%%%%,ﬁ%&ﬁ%ﬁ%ﬂﬁﬁ%@ﬁ%ﬂ&ﬁ%%ﬁ%ﬁ%ﬁ%%oW
M.

filldraw(zl .. z2 .. z6 & z6 .. z5 .. z1 & cycle, lightblue, gray+2mm);

:°>

6

HEREAT AN FERITE § 1.2 FESNGE T, XHENFEE EM— NN E— X 27 85, E5eE
ST — A% TR SR P 2R B BT LA IR B, SRR T e IR, IERMER A T, BRI, ZEREAN 1A
T 28 LA A DX 3R FH SRR AT AN INA—2R S TRl B PR 2., oA 24 A X 4 P X R 42 T —AN

TEZS ARSI 281, FATE B4 H Asymptote HHHEHHZE J7 [ i F5 (X) B2 reverse (BB%) , T2 — 5kl
gk (A PIUREAREE ] ) MEMSEL, FFR Rl 2R i Jr e il 26 . 22 i Bsh 25 ph oSk mT ABA A H )
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draw(zl .. z2 .. z6, gray+lmm, Arrow);
draw(reverse(zl .. z2 .. z6), heavyblue+0.5mm, Arrow);

T, XA, R AN E—DET7 AR, EXMAHZN AN S, gl DUAPREGER IR .

size(5cm, 0);
filldraw(circle((0,0), 2) AA reverse(circle((0,0), 1)), Tightblue, gray+2mm);

e UL, (] & BEEMIARIILR, RRIAERE—SREiRIMiZ; Ml AA MRk, R4 R IT
AdE—2kihLk, RIS IHAE— R ZRE (R E BTG ) o PRI EN TR IS A R 8
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EEAHEENE, ZAZE Asymptote PR iE R T720T o A TiX4E, Deledicq EIigtnl DA A
§ 2.1 T, NI ESR AR T Mol SCAE S AR T P ARE «
guide headleft = (0,1.5){SE} .. tension 1.4 .. (0.5,-0.2){dir(-150)} ..
{Nw} (0,0);
guide headbottom = (0,0){SE} .. {dir(30)}(0.5,-0.2) ..{SE}(3,0);

cadbottom

XA SR 2 AR B R L 2%, HENTER R R = A S sUE M, & CE B, BAeges B
AR BEAh, BARMRRAE T PSR- AE S S AL UIZ Ty ), Al IMGRIE AT o] LIS # P . T2, @ At i
reverse pRECH | IS AT & WPHE, Bl DS RIE 8N FLEH T -
guide head = headleft & headbottom &
shift(3,0)*reverse(headleft) & shift(0,1.5)*reverse(headbottom) & cycle;

T, FERIREE (eye) . HZE (ear). &7 (muzzle) A (mouth) WA ZSE T .
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guide eye = circle((2.6,1.2), 0.1);

guide ear = (2.3,1.3) .. (2.1,1.5) .. (2.2,1.7)
& (2.2,1.7) .. (2.4,1.6) .. (2.5,1.4);

guide muzzle = circle((3.5,0.5), 0.15);

guide mouth = (3,0.4) .. (3.4,0.1) .. (3.6,0.2);

T&, André gixtemd T — N E ek
size(5cm, 0);

filldraw(head, cyan, Tinewidth(1mm));
fill(eye AA muzzle);

draw(ear AA mouth, Tinewidth(lmm));

A André XXk ARSI, POV — P EmIEE, e2fliieehitl. — 0 Fkegnl IR
Gyt ok 1, R B TRl R A AR A SR B T, TR e T

2.4 PEASERIEAIN

A1 FAAE R TS, s B S SR A A R LB 22 . Asymptote FR AT DU FHAEEAE )oK 52 X
M TAE
I FIIPEINE )2 for JB3F, HAEARIELE .
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for (#ialk; HITHRE; BINES)
BMEDR
E—MEAER Y, Asymptote BB TRIMGILIE R, BEETFE ARSI TR MBI, BB TiE AR A T
FAFVAIWHRE BT GG, M TiE ARG S TIE ARG = 0B A . a0 Ta (AT ) & 1 H AR 33 AR BE A 0°, 30°, 60°, 90°
ISP SIS
for (real angle = 0; angle <= 90; angle += 30)
draw( (0,0){dir(angle)} .. {right}(6cm,0), gray+lmm );

——

FERIIAAER 7 LT — A58 (real ) KAIASH angle, FIGRTEN 0; #EATERMPITRAEMEL R angle A
KT EM; MAEBRIERH AR SIS, 26 angle BEBIE N 30°, X BEGMABEHEAT += R LmEA 1
Bnfi BB, var += x SUSEMNT var = var + x, RO bRk BREFSIIBA = =, /=, %=
A= UM B REIE . % T8 (dint) KBIZE, BT LU ++var #1 --var 43 5]3R var += 1 fil
var -= 1,
WRAPEFMARRE A IE—A>, TR S S mdaEE R . .
for (int i =0; 1 <5; ++1) {
filldraw(circle((2i*cm,0), 1cm), lightblue, gray+lmm);
draw( (2i*cm,-1cm) -- (2i*cm,1lcm), gray+lmm);
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V- THT A 80 R 5 AR R Tl NN 1) P AN 1) B A i, DRI T A FH A 240k 22 B9GP )R 58 X Fh BDE
for (real x = 0; x < 8m; X += 2cm)
for (real y = 0; y < 4cm; y += 1lcm)
filldraw(ellipse((x,y), 1lcm, 0.5cm), lightblue, gray+1lmm);

I, A 7RIS TAE, André SARZ 538 o — A WG IR AR Sk A RHIIITE AR -
[/ EXEEEVE XE R
size(7cm, 0);
for (int x = 0; x < 4; ++x) {
for (inty =0; y <4; ++y) {
transform pos = shift(3x, 1.5y);
filldraw( pos * head, cyan, Tinewidth(2bp));
fi11( pos * (eye AA muzzle) );
draw( pos * (ear AA mouth), Tinewidth(2bp));
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X, André (H TR S x Ml y M SEIFHRE G MK . AR T 28R transform
AR pos RO G B — Ul EE T PR A4 . 7RI, AR A pos #1778, whAT LATE
IEW N B2, TS BB Rk A R ZE
BAE, André JLFELMAE] THE 2.1 MFEMEE T, Aafe | 2.1 o, Ekpgit L s Bscss A b, —
NSNS S FH PR LG PRk 1 o RN ) E Sk, (HRX SRR ZEHE RS, Bt André Jee 7RI HMA i
;ﬁiﬁgﬁ?ﬁ%ﬁ%%@@,%ﬁﬂi%ﬁé%ﬂ@ﬂum%ﬁX+y%ﬁ%ﬁ%ﬂ%,?%HEE%%%W%
l]_‘““‘ I Ffreeesee
Asymptote [HACPEHIWHE A] IE 47 0] DLSE GX I TAE . SIS A I SEA B VA 2 -
/] RE—TD%
if (FH
FHREPTENEOR
// B else R, BRTDOX
if (FH)
FHEAEPTHNEDHR
else

FHRBRATENEDR
Horb, aTUURIERS SRR I, o LUEFTANR 35 AR T x + y B a5 ok DR I 2 O B

pen color;

if COwy) %2==0) // ¥ x+y BSHEH



2.4. TIR5 A MF) b

color = cyan;
else
color = yellow;

TR ) A2 o € ) P ) P R i T PR EMACHR gl m] AR RSB (R S IA] 1

VVARREE FMXHELEVE X SR
size(7cm, 0);
for (int x = 0; x < 4; ++xX) {
for (inty =0; y <4; ++y) {
transform pos = shift(3x, 1.5y);
pen color;
if ((x+y) %2 ==0)
color = cyan;
else
color = yellow;
filldraw( pos * head, color, linewidth(2bp));
fi11( pos * (eye AA muzzle) );
draw( pos * (ear AA mouth), Tinewidth(2bp));

42
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2, André KAA— B, AR EIE A EL2dl 58 1o A ab 7 A 25 X — P By ip e, iy [l 5,
Asymptote 1% 5 Philippe 2 ifpft, HSA SCSFAHIB 15 A)E 7T LU — A SRR A0k M b, 7Eax B, 2EA| Wy
A LU B, AT R 2 R R . BB ERE, Rt, nJRMERSAMREEAT 7 RV . FHEEAF
MR =JTB AT , BB

> 7 FRENE  FFENBREE
LHYC T TE 140 0 0, e R A gl ] LA T Ay

pen color = (i+j)%2==0 ? cyan : yellow;

BAE, André RUBRIEIERSERL 1o T i R ESEMEIE R E— T, SR ITER T .

2.5 KEEisES 8 e XK

André iz 5 ) )R A KDE 55 8O RE . ik, AT ZE 5 AFEmZk (draw) . 7T (£i11) .
Frid: (1abel) ZA G —FFEARL K m4A, BB (clip) o B MIEAIETLE

clip(®, B ; // BRNRINERYBIE currentpicture
WA EE picture SR ESE, MBI AT S Y AT IELEL I A E ARk Bonts 2S5 H
B E TP N2

AU BB S AT R R R AR K e T DB, TERSE B, clip A E 2R HTE MR e W E L, DA
SER— L HAth e E LR B RUR . RS — P EAFE R T e —A i PRSI E) grid sRECSEFRTIEIAY add R
B, N, ATE S B e CEFHER R4

A L HZE L picture SR AN & o B U EIAR Y F—Besoph iy A, Wik . e, Fridix
g A#8 AT ATES AT AN BB S8, FontER—AE B 4Kl fildn.

picture mypic; //BENXE

draw(mypic, (0,0) -- (3cm,4cm) -- (5cm,0) -- cycle, gray+2mm); //E—=FF
fill1(mypic, circle((4cm,3cm), 1cm), lightblue); //BE&E
Tabel(mypic, "trangle”, (0,0)); //hrE

Tabel(mypic, "circle”, (3cm,2cm));
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At 35k 6 PN 25 R R I AE [ I mypic B, T RAEBRIAE currentpicture FRINAA S EIE E oA
FH ., H, $iFEMEH § 1.3 iRt add ap4E B2 L& mypic HINZEINE] currentpicture Z I

add(mypic);

circle

add PREGATT LA EZSE, H—aER .

// TR size REBEFEEM

add(BtrB=currentpicture, JRE, above=true);

// REEERNYEM

add(B#rB=currentpicture, JBE, IEA%R, above=true);
add PRELHE O EIREM A IS BArE 0 L s Ty, FEEIRE RS E S T BB E ARG, Hd BER
E I BRIMEDE 4R currentpicture, above B EABRMERE S BArE R G EIEE M LJ7, 78R TE € i
KR ESEES, HEETE, WA ERRHIERAS AT size R Ash4iik, Mot HEEE T shift 28l 28 5 K
PR E . EE, ATUEHREEMEC SR SRR sEf, mERRE—EHEE, add md Sl een
P 2 A SR e A B A7 b

‘add ERECHIRZ A, WA EZRERSE, TRRIERIERZE T [3] A1 plain_picture.asy HHgTEACHS
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o A LR — oAb, e A A B ITA WA — K, rTRLE add R BOR B AT, ol
BT ERAE CAnO5 5283 ) o Blhn, XFFRTHE CRIE pic, Sl iise#ie

add(mypic);
add(slant(1)*mypic, (5cm,0));

riangle

BT AT FHTE A e W ELE, WIXANER NSz g8y #%, 7EfH add B, BIR]ERIZCER .
add(mypic); // ENIREEBE
draw(circle((2cm,2cm), 2cm), red+lbp); // EXREIEHNE CELEIEEF %

clip(mypic, circle((2cm,2cm), 2cm)); // BRI EIH
add(mypic, (5cm,0)); // ENIEIEEAVE

Sﬁz%ziﬁi%%lﬁlﬁ, TE Asymptote FSCFBRIN RSTER:, ARt AnRZSKAE B AR, PRtz As r= A Rk, AT DME K Label 1)
embed %%, W [3].
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circle

‘ngle

BRRAT S TIRCR IE 2 André T 221, A T AR BTEEIE,, André RFEZEx A L aim E b i ik,
Jin—]
clip(ellipse((6,3), 5, 2));

S 2T B A BT EESCR -

i, André 153 7 5Eakm H E 2.1 B4 .
// André BYETIEZ

// EBERGEN
size(15cm, 0);
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// TENFESLHZ%
guide headleft = (0,1.5){SE} .. tension 1.4 .. (0.5,-0.2){dir(-150)} ..
{Nw} (0,0);
guide headbottom = (0,0){SE} .. {dir(30)}(0.5,-0.2) ..{SE}(3,0);
guide head = headleft & headbottom &
shift(3,0)*reverse(headleft) & shift(0,1.5)*reverse(headbottom) & cycle;
guide eye = circle((2.6,1.2), 0.1);
guide ear = (2.3,1.3) .. (2.1,1.5) .. (2.2,1.7)
& (2.2,1.7) .. (2.4,1.6) .. (2.5,1.4);
guide muzzle = circle((3.5,0.5), 0.15);
guide mouth = (3,0.4) .. (3.4,0.1) .. (3.6,0.2);

// EhlEER
for (int x = 0; x < 8; ++x) {
for (inty =0; vy < 8; ++y) {
transform pos = shift(3x, 1.5y);
pen color = (i+j)%2==0 ? cyan : yellow;
filldraw(pos * head, color, Tinewidth(2bp));
fill(pos * (eye AA muzzle) );
draw(pos * (ear AA mouth), Tinewidth(2bp));

}

// BENHER
clip(ellipse((12,6), 10, 5));
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2.6 >JARITIE
1. i f#i F Asymptote B&it T i FREF 58 E LK -

=5

B H ) A A S BOE AU S 2 . ARV B IR B alF A PRk, (HX 28 A B i EF A E A BEAE,
FHATARAR R 3R A4 3R S

2. PR, Asymptote JFANIE G AR A RS A ARt Ze, TUH BRI AZRE SRS E, HEsEmigE,
Asymptote f—/ffJE T H Xasy o] DATR#MNX A EE .  Xasy B— PRI EIERmE K T A (K 2.2), BA
DU B dmE &, 5148 Asymptote FIfCASEL EPS 25 EIE SCAs =X, WA EUS Ui A 3 Bos KIE Sk
Ko Xasy AEMzEIThREAM, (BRI NR—L A fmithZ, R ER,
HIB1TIF GG Xasy WL, &EHTEARE, 505 A 5 RS Gk

(VE: Xasy 2:ffi Asymptote 2235 7E 24, (H7E Windows FiE1T Xasy 5% [ C T 243 Python 2.6 2%

M Python Imaging Library, 2% [3] AU, )

3. Wl NI ($7R: ATLEEMFAE—A A L& gy, fEE A5 add A SRTE ) -
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1
Th oy — g i

AEE|

Y

L
File Edit Tool=s Help

+C

ﬂ ke List
Outine 2~ |

Rl | f B

(= I =" Color. Width|2  Options|

500059000 <oom: 1000 —

K 2.2: f% Windows R4t i1 1) Xasy Ft 5

49
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4. MHIEIEBIEL, 2HHEEGCE An B /Y Venn .

A B

5. 5 clip iAERHZERL, A —1 unfill el I FRIEREE., ENXiabE, clip ma 8 ey
BNER, T unfill fr 2By R R B S AT, unfill edagifiks c1ip #H[A. f5H § 2.5
i) mypic 254 .

add(mypic);
draw(circle((2cm,2cm), 1.5cm), red+lbp);

unfill(mypic, circle((2cm,2cm), 1.5cm));
add(mypic, (5cm,0));
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riangle

T, R unfill Ard LR RS2 A\ B AIRFRESE AA B i) Venn 1

AAB

O

6. TE T T AR TR -

SVenn [Ef{IEIAEME—K, BlUN, XFRZEE A A B (¥ Venn R LAFIH § 2.3 £HIEER 72 H6; 78 (3] b, 4G T F RSBk 78 A0
IE %€ evenodd Z:HiliXFl Venn B[ 575 ; B2 buildeycle si% (25 (3]1) o] LU T4 X FR 2 55—k 275 =00 i — 1 Venn EIFEAEH,
{BAE—LLIE T HO il B BRI B T vh , BRAETS R & AR . S 7 SLhafl il rh AR whdtife
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AREREMIEE PSTricks ISCRY [12] FAY—AF, PSTricks & TEX B— 1 Z LK 24, Thigmk, ok
5 BIX AR A, 7 [12] Fhifn] LIRS HAL— e R ) sl R .

Asymptote [ i<k 45 107 LB IE T & BT B METAPOST, 1 METAPOST Y5125 1 il £k 4 ) 7 =X 5 LR &
METAFONT &4 4H[A, METAFONT & Knuth AL G TX RGEHUIKI AR, 76 METAFONT AYZE 3L SCHR [9]
R T X R 2R A4 . METAPOST /& John D. Hobby #i{}i METAFONT 45 M2 KI#H 4, T 5 Asymptote
AR 7 XA TX HERRCSCT:, METARPOST MYSCRY [5] Xt h il —LEiii . MA485 ConTXt Fl&
fdi /] METAPOST )35 44 (R METAFUNI2] B2 UM HTESL 0l 1 Jon T e Hl &I BRADpEEAF AN,
?Symptote P Hh A 1B S METAFONT & METAPOST HEAHH[A], ARF X T IERERIMN AN FEE S T X
419, 5, 2]

57E METAFONT f& METAPOST A[FJE, 78 Asymptote Hv, ik (G EZL ) $o JyPiRPA ] AR 26 2 .
path (¥ M%) fil guide (B NEEIM ). £ METAFONT Fl METAPOST H %42 (path 2551 ) S2Rxf N T
Asymptote 1) guide, TETHEALH N AE2E R I2 FH— 245 SURI ] s P 1) =3k Bézier HEAk4k, XFhifie
[ ZE7E Asymptote FXFR T path 2880, Wi --. .. SFEEAFULIARIIIZE, 50T BEAE RER I A TR AR, EDI—
FE IR =K Bézier HEARZ AT, i Asymptote HHF guide 28H AT [ PN A A H A (o8 R O A il £ 42
FFAERL guide ZEARIRGITZL, Toe e s )T X path 258!, K7E § 3.4 thifk— 2 41,
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ARt X, JEIS R (6 ] Asymptote R 2inl . Asymptote MR RO HELFEASKE H C++ B85, Mg
BY AU, AEREABIRCEEEE, WABE RS ARG gmAEIERE, HPZE C/C++/Java B F MEEE %>
Asymptote & 152, WIHRXT Asymptote i 5 A %N, 1HS% Asymptote B J7 FM [3] BHh SCAY 138

EI2H (picture) Wi A METAPOST, ERSALKEIMEIEE HRHAL . Al Asymptote 1 E 2RI RE
Bk, i/ size sREH 4 HUNIE Asymptote HIFFEEIIRE .

BRI R T LU= A1 ZRRRCR, AT IESCH R N, B R T By R D) RE B — S8 E SE PR N H
{EASRA —Se A W M, BIFEE AITRET .



g AIUHM RS

IR R ARG R A 4, OB RS MR/, 45 A O T A “SIUR" B4, X Hftbhis
) (KI/NH) B—Ek

MR : “AREFRFnilh, FETER KNG T b, WEH AP R, REFASE2H R, LA
ey, L@iEE AT, TR HAN, BE%, TR, $ER A LEHFRA: ‘RE
2, Jodhdh, AME, KRET, Koo BRI R4l A 2B G, RETF 2R, 2R RHARIDDH
&F . RGBEEANKT LB, XAH R, ZRRETFTELRIDEE, WA T RIpRMH, LEN—
MA—A, FERL

EITRAE K EE, Selbdh, S, KRET7 XJUAmE S —IEwH . R fires: ] Asymptote, EABIEHEX A
TAERLIZEH] Inkscape Z & Y A AR AL, (HANK ZARIG IR A 14 ik S o€ B4R ] Asymptote 2 5 I
38

RO H AR B R 3.1 —FE,

TEf BRI, ERREREARKRE, EPa -5 AR, ALBER, LA -BERNER, REZAREGF
AN, EK I PR EAAT S R 2k HARRLIGEE, XTI Asymptote AARSINRARYL, WHRIE Rk 1.

3.1 AEWEAP R I

B P REARICRIUER L . SIVERS— e atemt 22, P2 2gt—/ A, HEEES
PR SRR R . A BZRAEIR, Eik—2, SIVHAASRI B, anfm B — B 252 o
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3,10 P BRAR A A 228

55
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I HIRCAEAGE,, — BRI, EEERNENA ER S ARPRTE R, IKUGERES DA BIEIEE
M n AEIEIE o0 A58, Hb o ANEINERMAL, n ANSENMBMA S, SNER n A 55S BER n A S50 5048 7E
EIFOIMANE X504, WE 3.2 i

& 3.2: n =5 B EE

Hr, Wb g n AERRAEHAR (—h—M) BRAFEZREE:
o 360° _ 180°

2n n

BOREEARE R, WIZORE/NANEAE », WA 0 ARSI IREZBE T, X5, BERRERE
FHBE— AR AL (L] 3.2 AR ) .
N, RS ISR LA SR RE S I 1o AR EESIN T JLARRBIER,  [RlESy BVR R I -



3.1. EVEIRPHER S

&l 3.3: n =5, 6 B ETE A48T

57

WKl 3.3 s, BIEWRE A, B, D, C WS 55, EEE=MA AOC W, BEH5EH LAOC = 40, M

FRE=MA AOB HHIH

T, MHIEZER

a = (180° — LAOC) /2 = 90° — 26.

B =180°— 6 —a = 90° + 6.

T R

sina  sinf
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IS
sin o
"= sin (8
_sin(90° — 26)
~ sin (90° + )
_ cos26
- cosf

PESIECEWIBE R T n, 0, R, r 2R, TEn AR T NEEESEE ., AUk R=1, FH
Asymptote 1) dir R, W7 ZTE Asymptote it n =5 B A, B S ALFR

int n = 5;
real theta = 180 / n;

real r = Cos(2theta) / Cos(theta);
pair a = dir(90);
pair b = r * dir(90+theta);
T R ERHAR Rl LB A, B M R ARPRSE IR RUieRS 20 OB 2, FEEER] A, B A2 dir B

BOE SN, LI ANIEREAs 4 n] DL BEES #F di r B9 288, B di r(90+1 *2theta), r*dir(90+theta+i*2theta)
(i 8L0,1,2,,n—1),

MAE, AINF OS2 A B S A s, T By IR U R e s B BRI ] . n MAEIE BB JEH n 4H
FHIF A B AR RN, AR BARM, U RT DAl A IR E A R A0 HAA) 1 i 1] -

int n = 5; // D2

real theta = 180 / n;

real r = Cos(2theta) / Cos(theta);

guide unitstar; // SNBHERAN 1 NEFRREO, DEAT

// EEARPEZBNR

for (int i = 0; i < n; ++1)

unitstar = unitstar -- dir(90+i*2theta) -- r*dir(90+theta+i*2theta);



3.1. EIRFHEHE

// EREFEBONERR, HRAEE
unitstar = unitstar -- cycle;

// MLzt

size(5cm);

filldraw(unitstar, 1lightblue, gray+2mm);

M, — TR T W HEE B 0 SO 6, SR LIRS R T

59
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EILSIURE G n] LI Gy, Al Rl i A e ok Hd R g @ o . WA R B e —ifok, st
yyo3ii X BEHLHBAE R , JEHEARAN R R T IR 2, BUAE N ARG 58K (AT (R AL

3.2 Hx X%

1t § 3.1 PEA/A T HMAE . NAEDZE n MENEE, Ak, 28K, 40K 552 [E N & FA [F
MEE, MARAER 5 WEEIE B A —EX AR T n BEINE S 2 —FE . XL 26
Asymptote HRREUE S, O BIE B S RBRIETIIR . IR XA E S0 pR AL

// BROFFEAN 1 NEFEGO

guide star(int n)

{

real theta = 180 / n;
real r = Cos(2theta) / Cos(theta);
guide unitstar;
for (Aint i = 0; i < n; ++1)
unitstar = unitstar -- dir(90+i*2theta) -- r*dir(90+theta+i*2theta);
unitstar = unitstar -- cycle;
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return unitstar;

}
TR — AR, A

size(5cm);
draw(star(5));

YA FHI A~ pRRSC RIS A AR A T A 3

size(5cm);
draw(star(5));
draw(shift(2) * star(6));

PR RE SO PR A3 . BRBURTA R R EAR . 7E LI RIS 1 i ek, s AL o 2
guide star(int n)

EFRR—NH TR star BREL, 22— int RBUA 08 n (ORISR, IR BMERZERLE guide (#%10) ). 15 1
FEAEAESE S H BB W s RUA, BB s BOHA T AR o A2 RRBSR P n] DA FHAE s U P A B T S0 i
L ANTR] %k AR AR PRBUA & ) — Ao 75 R BRI iR — Al R — return i55], EORAOR 1A R 2
11, L return iER)JE H RN NI R BIR FHE . —fot, eRE & SOBan.

ROSEE RER(SEEER | S8, SHER , S8 ,, - )

{
ZiMEg
return ROHE;
}

TE BRECA Y N B e — s RO ERE (I BP0, RS 2 K00R eR S50 P SR8 BT I R SR A i A
AR, AR Z SN N A . XA U T A3 il pR A — R — SR B AN e 3 i 3, AN e 4H O A
XA n 2 ASEEGAER 7 — 25 g

PRAIUE IR BT I E IR AT 1. eRBCAT AR S4B s T4 — B MRS E— 147
BEASR R B D, 8 X0 e B 2 S TR R BRI E SRS R ™= A AR 9478, BN e § 3.3 #5425
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IONBERALE R EL rand Qo B DLIIE DLE IR IR [BHE Y sR AL, I R TR 228 return i57) (B H—4>
BAER return B FRIR N pREL ), (AAGIRTT L5 B eR AR BI2E R void——RIZS SRS, FIC# Hh i s BOR
[i], Asymptote Hr— > pR%ECH HIA A B Al LI — R EHE, &7E T EREHITIFZ8ME, inmE ., Frils
IES T XA~ 2B 1 pR 4L

void drawstar(int n, pen drawpen)

{

draw(star(n), drawpen);
}
XHE, drawstar(7, red) sta] Ll H— 2 ar-EA L,
BAE C++ h—FF, TE LR, REUFEIT RESEGA VT LA — D BRNME, IXHER FH eRE T Bt il D45 i
XS Bilan, A IR I E T R AT LAECh

void drawstar(int n = 5, pen drawpen = currentpen) // currentpen =4BIEZE

{

}

T, WAREA R YRmEE, HEH drawstarQ gl Dm i — RO n) A 255 mAH drawstar(red)
AT AAE; H drawstar(6) HHRBaE AR Y, B drawstar(7, red) B4 GEMAE.

W RE, bR T HEE HSHUE, A —FE § 1.2 gt i —Fr=, BRI &8 = WX hE 35,
RCHE RIS 5 R AR AL SH0R B AN ], dmT DUERRJE A, 41 drawstar(drawpen = red, n = 7) HEHZL
BEfE—X R C++ PAEZ—FED,

HE L, SEE. EEFRA A, REE—FEIEIEAL, pRAU ST U PR A e R B A R AT
WNESZ K%L real sin(real x) HZEAURIE real (real x) (fEANREMEHAHIE N real (real) ). & X—
A PRBGH 8 SUX AR — A5, R, — A eREC ] LIVE N 75— R S8L, BIUNTE Asymptote 2 il BREL
EUEIEAREE graph F, A R (X RS T —2g BRMERN S0

guide graph(real f(real), real a, real b);

draw(star(n), drawpen);

'C++ MBEOTUA A, A NG — DS BT IR G T4, ANREXFEBRREE SHUE . R C++ 40 BT 2401, {1 Asymptote
Wik 275 BB HERL, XA T drawpen(red, 7) BIEEABGLH.
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PR a] LA
import graph;
size(5cm);
draw(graph(sin, 0, 2pi));

1] 4 TE 5% R RS A PSR -

TN

63

PR e R — PP R SR, P LA — A e BOF A T 2477 81 new k3 nT DI ik B 44 ek %0, A0t 53

f(z) = 2? eREL:
new real (real x) { return xA2; }
B 44 pREC T DA BSR4 — R 545, (HXERA 4 SEPRE
(new real (real x) { return xA2; })(5); // BEKES 25
real f(real x) = new real (real x) { return xA2; }; // WE
B 44 PRECSE BRI ERT, TR 5 — R E N S80GSR — Rk BME ., B, ZEm f(z)
BB, Wil LU
import graph;
size(5cm);
draw(graph(new real(real x) {return xA2;}, -1, 1));

— 22 K
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W, BRAE 2N B A . B A T i ARA AL, T B R BN R LA 1, AU BUE L/
LU A

{HVU AR A M A pg gk, IR B PR st A vl G HET TR A L 0 B 75 2] o BURsE, S 0A 251 Bp ik 25 1 £
BIERE, 7o, SIEEBENAEFAR “IE” B (—PMAmIELTR ), WREERE— RN AE, H
W, fadkEBs, SINEERES TR REL

guide star(int n = 5, real r = 0, real angle = 90)

{

guide unitstar;
if (n < 2) return nullpath;
real theta = 180/n;
if (r ==0) {
if (n < 5)
r =1/4;
else

r = Cos(2theta) / Cos(theta);

ks
for (iAnt k = 0; k < n; ++k)
unitstar = unitstar -- dir(angle+2k*theta) -- r * dir(angle+(2k+1)*theta);
unitstar = unitstar -- cycle;
return unitstar;
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EXHEA n > 3 #REEAS th EIER ), T HTA S EERA T — G HEEIME. 124 n < 2 B, pREGR A1 25 B )
nullpath (XtJE guide ZERIFIERINWIGGILIE ) o b Ao PO £ 22 it J2:

size(3cm);

filldraw(star(4), Tightblue, 1linewidth(2));

1] A o

3.3 FEHLERIZEA

AN BT A ], B B SRR A ER S PR R . B AN E LY, XL 2 Asymptote
HH I BEHILES

Asymptote H 3% HH AN BRECA 038 20 40 A I BERILEL -

int randQ; // R@ [0, randMax] Z[BIAVHEHZEEN

int unitrandQ; // R@E [0, 1] ZiBBYpEHSEE
rand() REHIET CiEE, ERREHERER, & 0 B— D KEE randMax Z [ H—FEVLEEEL, —RERS 4
AR o 38R T B R R X ] A BE LA A SE R, #E unitrand O pREUERAS R, AT X A A BEHLSE
#, LT unitrand O B9 EEAEZMEZRHGE] . (b-a) *unitrand QO +a #/E o 2| b Z A AIREHLEL. T2 Fl
MUEEEHRE RIS R rand Q) % n 1EJE 0 3 n — 1 Z[EIAIBENLEEEL (n > 0), AEE X [E B RELEE R RESS DI AR a7
o ARG B AIVES T T REL

// BERLSEEL

real random(real a, real b=0)

{

return (b-a) * unitrand(Q) + a;
}
// BENEEEL

2H A randMax X T C 15 (1) RAND_MAX %5, HIBUEAHE, 5 ARSI &, WE 71 Windows F-& KAl 1.88 A, randMax fH%
2%t — 1, B 32 f AR S B OB unitrand O SEPREH rand O /randMax 135



3.3. ML Fedion 66

int randomInteger(int a, int b=0)

{
if (a> b) {
int t = a;
a=b;
b =1t;
}
return a + rand() % (b-a+l);
3

AR 20 At ) A O RE AL B sR G T — MR 44 randomInteger, — N4 (UESR rand )
FESkS S, Fe b, Msea] IERTIAI) randomInteger BREGAE S K rand, RS R SIS ENEL.
FAURIE, Frlh Asymptote AT LATERE SCRIE HII ARG REMLIX 43 — 3%, WX IR, X HOEAY T45 rand L
BT —AIhEE. X P H— 2 F AN RSB e g 44 1 O AR B, T2 randomInteger AL
HE LN

// BEMNEEEL

int rand(int a, int b=0)

{

// B randomInteger BYEN:--

}

A PRSI RO LERRE I 0, B R I B S RO AR R Y, i [ EL R — B S o  Tnix Bef A
R BEATUE R ] -

size(15cm);

for (int i = 0; i < 15; ++i) {
int r = rand(3, 7);
filldraw(shift(2i,0)*star(r), lightblue, Tinewidth(2));
label(string(r), (2i,-1), align=S);
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ARG AR

Hrr string pRET LIS AP EUE R B LA A7 8 280

5 A BESLERS, A WNR & PR AR s A b i A AL 2 A5 2 [RIAE o &5 28, T IR AS & an 4B TP AR SR BB ALY o F
— ik KB, B 247E Asymptote FEE— R IHH rand () RELET, AR E 0, ZJ5 &P ATE R IR IE 1T
Asymptote A EAAF BT, XHERSINFH— 8 Asymptote FAE B~ AREHLEUTF], M HIEDL 0 ARIIARME,
AW A pRBGE AR 7= A — N RAG BE LR e 5 —— BRI EAREALEOF 51 . R T kX AP FEAIL R 51 B AL — 2k, 4>
MR e 2 A O 45 XA R EGE R R — D B IE R B E IR R E——X 2 mT AR . 25 DhRERLE T 21 )
B (XA WELE F AR T T [ seed | ) MIRREUE

void srand(int seed);
1M F IR AR LS H Asymptote i CHS a9 i () J& BEHLBER R, PRI o] DLAE 2R 458 14 24 R s 8] 3 22 AP BEHL R 51 1Y

o RGMEIAT LI seconds O sREHEA, EiREl—EE, FRM 1970 41 H 1 B S8 SIBERMEL. T
I, R EAER IR L

srand(seconds());
AT AR A B EDE R EEREALE (FAF, ST L0 O BEN LA R PR, 8 srand (0) ; &40 A] DAfEFE
7% B RE 1 ) o

PN ZEBEY LI — e 2, EfTAl REA FENLATEAR (/) BEPLAY R N BEHLAYALE LUK BEAL ) 5T
o XLEHERAT LUE i A BN B . SR AR . 8 TOvE BIE IR, Ml etk sli—> [0, 1] [ AYREHLEL,
MRIEFEPLEBUE X, Bt BIEIRAR; BB K /N —A X 8] A A REALSC R i T8 B2 B RT LA PG
PLSEEA LR ARk R s Bda, AR —A [0,k — 1] Z B R BEALEE R, AAUF AT DAafe & Rt b n)—Fh .,
AR Hy 1R 10 A CASAHESE .

srand(seconds());
for (int i = 0; i < 100; ++i) { // 100 &2
real shape = unitrandQ; // BEHIFAR

pair pos = (random(xmin, xmax), random(ymin, ymax));// &
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real size = random(sizemin, sizemax); /] RN
pen color = &8 rand(0,k-1) FPEiee;
if (shape < 1/3)
EIURLE;
else if (shape < 2/3)
[EFay=zl==F
else
E=§

AW

}
RN pAAS, B i Al ok 17

A, SIHEAEX B GBS T —AN R, k8 k FEia i —Fh? ROV E A T RN B AR, ) BT
ARR: WM k AP ANl s s 6 R XOIEAHR BN HTE R

B2 Asymptote HI—ZSBULHZA, AT An]—PZAERNT AT X A SEIAO B 2R A, R X FhRAI 751, 3
MRS A JE I E ISR, e L—ANm 5 2R p A i

pen[] pen_arr;
BAH AR F e SO AT URHAESS S H5 i — 2 B ke 2 s wE (Rignaatk ). #ilan.

// IRBERERER
pen[] pen_arr = {red, orange, yellow, green, cyan, blue, purple};

B AR Sy, ] DAEAR B4 J5 T 36 S 36 M TR R RIFI R — 1 I0E . T 0 FFiG, BITEAE0H
1o X} EifisE L) pen_arr 54, pen_arr[0] sE241(4 red, TMIK(E pen_arr[6] = pink NHEEERER
{0, purple BUNKIG,, B ITCENET IEA RGN . Tength SR1S3], [Hii pen_arr.Tength & 7.

BT Tength Z4b, BAHIEAFLZH AR FIA K BRE, AT LT EE D EGA . MER . &3k, ik, HF.
BUEIT RS, XENERUSE (3], MXTASIUREZERR UL, e S, e 228 T,

BEHLE (5 FHREALEE B E A N AR R DT A S 2 . B TR AR 0 R, BB 1, FHSE
FATHFERE UEZIX AR BN B RS, R AT rand ) BIE5REBAEGIT T, Xk, IR 1 T 1

HERMES.
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srand(secondsQ)); // MAEREFRFTERIRELINZEI
size(0,6cm); // BINNNEE
real xmin=0, ymin=0, xmax=40, ymax=30, sizemin=0.5, sizemax=1;
pen[] colors = {palered, paleblue, Tightyellow, pink};
fi11(box((xmin-1,ymin-1), (xmax+1,ymax+1)), darkblue); // B=LEZEMEANLFTAR—LE
for (int i = 0; i < 100; ++i) {
real shape = unitrand(Q);
pair pos = (random(xmin, xmax), random(ymin, ymax));
real size = random(sizemin, sizemax);
pen color = colors[rand() % colors.length];
if (shape < 1/3)
fi11(shift(pos)*scale(size)*star(4), color); // PURE2
else if (shape < 2/3)
fi11(shift(pos)*scale(size)*star(5), color); // hEag
else
draw(pos, white+lbp); // 1bp A/INHIE=
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3.4 Mg £l
AT EHOHE ARG RS B A B A SISk FUR— R . T T ORI i 2 G

size(5cm,0);

111 (box((-7,-2), (3,2)), darkblue); // B

radialshade(circle((0,0), 1), // B2k
yellow, (0,0), 0.2, // Btz
darkblue, (0,0), 1); // B3kihs

70
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TSRS ¥ 72 A7 PR SR
void radialshade(picture pic=currentpicture, path g, bool stroke=false,

pen pena, pair a, real ra,
pen penb, pair b, real rb);

XA PRETEE pic EXTEEAR g INFRAY XSG AR I 7S, DL a AR ra PR E E B pena, B b K
B> rb AR R ERIE A penb FEA TR EOCHIAE . AR stroke NE, FIREAEE g AF (—a Mgl
IZR ) TASZ R NP R, LA A — Lo AR R AR 1 58, A2 (3],

HIEIEA IR M2 R 2 S R E R . E R SRR, (EXA RS0, MERE
TE—E KN, EAF R KB EA AR R . R0 Asymptote HZGH 7510 A R BENLEL, 18 A REZS L 2 1Y
BEAL ST A T 2087

BERGE T B B IR FE , 2R A g BN —Fh A A A5 AN 25 2 o SRR T 1) X A R SR 13
WIHAT LA 2GR E, AIVE L BV R T —FhERIag Ik . FE R 2r W/NE B XIS BERLE S,
G XA [ AW AE » B9/, BT IS 228 . KRERALSHS BP0, 1h/NETE NEZIRE
B, FRAEHER, R RRCR

size(5cm,0);

fi11(box((-2,-2), (8,2)), darkblue);

radialshade(circle((0,0), 1),

yellow, (0,0), 0.2,
darkblue, (0,0), 1);

for (int i = 0; i < 1000; ++i) { // 1000 =
real x = 6%1/1000; // FBBFEEIM 0 3 6
real r = 0.2 + 0.8%i/1000; // PHEREM 0.2 B 1

draw((x,0)+(random(-r,r), random(-r,r)), lightyellow+lbp); // Em
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XATEARYSE, AR K BEXT R P Bk B . X T E R AR A T o (HRXARIRS TR
— a7 WEARIE BN (x, 0) HUsfER M ERigALbs, Wil DHER A 2R S A B T fldn, B

BT
{:x(t)::7~cos(27n), te[0,1)
y(t) = rsin(2mt), = o
M4, walLAH
size(5cm,0);
for (real t =0; t < 1; t += 1/1000) { // 1000 T2
pair c = 5(cos(2pi*t), sin(2pi*t)); // 12N 5

real r = 0.2 + 0.8t;
draw(c+(random(-r,r), random(-r,r)), black+1lbp);

}
(GEAIEINIZ=7==F
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LN
I suied
-l

Al 2, 7€ Asymptote H1, A EHSEOF M E g, MR --. .. SEZdE By B A 2] th £k 1Y 1%
], BEASREIEHNERE BB 1% LIl [IE — RS EO REWE 7 AN T G XA R, X AFANFEE T Asymptote 1)
T (31, KPR AT LA,

M, T Asymptote FINHES, #HSCIEMZER R WSEOTRE . WRMZIEH n DN ERTRT, IBASHh%
RS SEL ¢ PBEVE R [0,n — 1] CUNSR2E AL, BUEEEZ [0,n] ). BESR Asymptote [ phZ#l 2S5
2, B2 H T R e L R

AR AR 5L 18 15 5 P 45 b o 0 A S A b i T M 2R . X R MR AR, #E Asymptote H Xt A T
guide A, FAVESE T — P&, HENKH . WHEU, £ Asymptote F1)—1 guide KA &, BirfF
T AR A BRI A4S s, DA AR I T ) L sk RN B E S H E LRV, Bl R
17 TR T RIS, XEE B A hER S HA &0 ) B0 L= Y.

SR 24 28 205 ) R e, B 1] P Rl AR S B AR RIS T e T IR i S R 2 5 E )4k
Jrial, EAGRREME—DiE — S sk 2 BRBEA LK {curl 0.5} Al {curl 1} HZRXH7----- Sl
Asymptote NHBIEA —EH L, X EEA R I BRI E S, s S B RN RN, X2 path
BA, RATRZ NI, B —Z AL, SR T DO B e B — S S BN T o QR4 3 1) USRI &1
T E B R A 0005, B A0S B 0 B AR K AR i g R T RO 8k 22, e — 2@, iATAL
fb.. 7E Asymptote H MBS B ESAE IFEE A shitt A5, IrA B4 (U draw ) SEPREEZ R path 25805
¥, (HATLL A SR8 guide KBS path 255,
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TE PR i 1) FE S A O R AR I AR 22 [T 2 ok, BT LAAEARE IR b o P Y 208 R4 18 A0 e e p RN, b 200 £k P i 1)
B guide 7Y, MiAREA path 288, HIATHER Y path ARIPEM A BAAZIE R . A N iedl T

size(5cm);

pa-ir[] arr = {(0’0)’ (1’1)’ (210)5 (3’1)s (4’0)};
guide g;

path p;

for (int i = 0; 1 < arr.length; ++i) {

g=g9g .. tension 2 .. arr[i];

p=p .. tension 2 .. arr[i];
}
draw(’guide”, g, heavyblue+lmm);
draw(’path”, shift(5,0)*p, heavygreen+lmm);

guide %

— ik, BRAEML T &2 e, SNTE Asymptote H1 5 ] guide RRIVERE AL BTG 1 o

Boe b, AR =R Bézier FEARMMAAAR BN, R BE 0] LS mU 2 PR AR A I 2R A RAE AL, T 1] PG
ffliR W 2> 2 it — BRIV AAERY TR (XS RE R B R 1] FORAAT & B ), e RS M e — By 3 g
S MR BUR =R Bézier ZHUiZk, BRI THEZSE ¢ M=k ZTi0, REGRt S 20, 22 FIM
AP A Coy C1 RAE

r(t) = 20(1 — )3 +3co(1 — )%t + 3c; (1 — )t + 213,  t€[0,1], 2y,21,c0,¢1 €C.

FpBr Bézier fIZkpImRIZEAR 0 Jhan, MierEscligerh, 25 & BRth R mmi S 8O0 & JHaG . ke, At Zom
SEAAFIA M — AR S E T o path BRI AS 5, 78 Asymptote PEREE R 75 2R X — R IR o

Aid, REBAGH T, HATEMIRZE LS A ZORERFE1E . Asymptote T 452t 118 2 s BORIIGA K%
BERER, WHR—E (EZ AR BOL T (3])



3.4. M 5| A% 75
int length(path p); // B1R p B9 Bézier BHLKERH
int size(path p); // B2 p NEXE (HABRS5 Tength(p) 1E@E)

g

pair point(path p, int t); // B3Zl (Z%) t LK

pair point(path p, real t);

pair dir(path p, int t); // 3% t At mE

pair dir(path p, real t);

path reverse(path p); // REAEERZE

path subpath(path p, int a, int b); // B8%Zl a. b ZE@RNFER
path subpath(path p, real a, real b);

pair[] intersectionpoints(path p, path @); // p 5§ q BV3Z=%4E
pair intersectionpoint(path p, path q); //p 5 qg B —TRRK

AR AR ILARMT . 24 ¢ AR B, X HFHE point ¥

=
£E 8

size(0,5cm);
fi11(box((-12,-2), (2,7)), darkblue);
radialshade(circle((0,0), 1),
yellow, (0,0), 0.2,
darkblue, (0,0), 1);
path tail = (0,0){Nw} .. {W}(-10,5);
for (real t =0; t <1; t += 1/1000) {
real r = 0.2 + t;

PR At AT RS AE i i —

draw(point(tail,t) + (random(-r,r), random(-r,r)), lightyellow+1bp);
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Ak, SIFELENXNERERHE. HENER, NiZeR IS PR, 708 EA% 0 17 # G L,
AT LA ST XK, B BEVL S B/ NE I TESE IR B i H )T 12 sh 1518 — 28, ez &5 E & 0
Fieahigh—ie, XFH FRERIPEMRE, HEAMUERR R T M52 PS8t € [0,1], WXHMEER n WA

€ [0,1], rUSEHZE r(t) = (x(t),y(t)) HIEMSEL 7(t) = r(t") = (2(t™),y(t)) ZEMGZZAMFER, HE
SR AR B ST TR R AN, M on > 1 BETZER. ik, N0 Ry E 2 AR T /07 B .
real random(real a, real b=0)

{
}

size(0,5cm);
fi11(box((-12,-2), (2,7)), darkblue);
radialshade(circle((0,0), 1),
yellow, (0,0), 0.2,
darkblue, (0,0), 1);

return (b-a) * unitrand(Q) + a;

path tail = (0,0){Nw} .. {W}(-10,5);

for (real t = 0; t < 1; t += 1/1000) { // BMAR t T tA3
real r = 0.2 + tA3;
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draw(point(tail,tA3) + (random(-r,r), random(-r,r)), lightyellow+1bp);

S uN W D= v Iy IV D A 3 - W W 7t I 0 D 2 T S D 3 S By S D i

FIFH § 2.6 2 4 il Venn R, AHERAH unfi11 42300 H H 45 .

size(3cm);
fi1l(circle((0,0), 1), yellow);
unfill(circle((-0.4,-0.1), 1));

W, XARE A unfill SEE RIS EIZE, RA T T

A — ELAE I H 58 2 Fi-FHE

;7
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size(4cm);

fi11(box((-2,-2), (2,2)), darkblue);
fi1l(circle((0,0), 1), yellow);
unfill(circle((-0.4,-0.1), 1));

F3— I E A unfill XA BTk H 52, R B U iR, s e S m e — 4
picture XA I, X5 FINAESHETE currentpicture I

size(4cm);

fi11(box((-2,-2), (2,2)), darkblue);
dot((-0.5,0), white); // —FfEE=GENE
picture moon;

fi11(moon, circle((0,0), 1), yellow);
unfill(moon, circle((-0.4,-0.1), 1));
add(moon) ;
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AR A LN AT e R R —— SRR R AE H Sl B0, BIRZ SO0 (R R D e T (9 A A2 o DR
FEASL A T

— AR BEAY DRI . AEAEA S B A — A R, IO A S AR R R X A E R, BRI
PEYETE . TR, P17 unfill S = F 2 A R R, HASEIE =R, A, K2R unfill
SR IZ L ARy, MAREIZ ZA)E T H BRIk, B S A BRSO 7 — A BIE T unfill
BAFREAGER (REMZEIFAR) o HA ARSI AR Z R, B X Ink tAREMT o

e SV R R IMEIE, AR A SEr R R H 2 s (SacesBiEmlE ), 8w pimsE—
ANE, RIS . A5RACRSS R) rAR AR LA 2R A R

size(4cm);

fi11(box((-2,-2), (2,2)), darkblue);

for (int i = 0; i <200; ++i1) // 200 $iZ
dot((random(-2,2),random(-2,2)), white+lbp);

// PHERR

picture moon_nobg, moon;

fi11(moon_nobg, unitcircle, yellow);

unfill(moon_nobg, shift(-0.4,-0.1)*unitcircle);

fi11(moon, unitcircle, darkblue);

add(moon, moon_nobg) ;

// EBRIAZEE
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add(moon) ;

80

RGN SO BT SCARE BARE R, ARG IS R B R, X AT LIS Tabel fif & BibR4s:

35 K%L Label i1 L Fi11 GrEBRE) SEURI . N T B/ IWESFE, IR &V S R

size(4cm);
fi11(box((-2,-2), (2,2)), darkblue);
for (int i = 0; i < 100; ++i) // 100 #iZ2
dot((random(-2,2),random(-2,2)), white);
Tabel(”Stars”, (0,0), lightyellow+fontsize(2cm), Fill(darkbTlue+opacity(0.7)));
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BJa, SIHELETAXLENEESE R, A2 7 maEsE (K 3.1) RiE.
// # -*- coding:utf-8 -*-

srand(seconds());

// BENLSEEL

real random(real a, real b=0)

{

}
// F2EN 1B n REREQO
guide star(int n = 5, real r = 0, real angle = 90)

{

return (b-a) * unitrand(Q) + a;

guide unitstar;
if (n < 2) return nullpath;
real theta = 180/n;
if (r==20) {
if (n < 5)
r=1/4;
else

r = Cos(2theta) / Cos(theta);

ks
for (iAnt k = 0; k < n; ++k)
unitstar = unitstar -- dir(angle+2k*theta) -- r * dir(angle+(2k+1)*theta);
unitstar = unitstar -- cycle;
return unitstar;
}
// EBENX
size(15cm);
real xmin=0, ymin=0, xmax=40, ymax=30, sizemin=0.3, sizemax=0.8;

81
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pen[] colors = {palered, paleblue, 1lightyellow, pink};
// R=
i1l (box((xmin-1,ymin-1), (xmax+1,ymax+1)), darkblue);
/] 282
for (int i = 0; i < 100; ++i) {
real shape = unitrand();
pair pos = (random(xmin, xmax), random(ymin, ymax));
real size = random(sizemin, sizemax);
pen color = colors[rand() % colors.length];
if (shape < 1/3)
fi11(shift(pos)*scale(size)*star(4), color);
else if (shape < 2/3)
fi11(shift(pos)*scale(size)*star(5), color);
else
draw(pos, white+lbp);

ks
// BE
picture comet;
radialshade(comet, unitcircle,
yellow, (0,0), 0.2,
darkblue, (0,0), 1);
path tail = (0,0){Nw} .. {W}(-20,10);
for (real t =0; t <1; t += 1/1000) {
real r = 0.2 + 2%tA3;
draw(comet, point(tail,tA3) + (random(-r,r), random(-r,r)),
Tightyellow+1bp) ;
}
add(shift(30,3) * comet);
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// B=

picture moon_nobg, moon;

fiT11(moon_nobg, unitcircle, Tightyellow);

unfill(moon_nobg, shift(-0.5,-0.2)*unitcircle);

fi11(moon, unitcircle, darkblue);

add(moon, moon_nobg) ;

add(shift(5, 25) * scale(2) * moon);

/] XF

settings.tex = "xelatex”;

usepackage(’xeCIK);

texpreamble(”\setCIKmainfont{FZSongHeiTi_GB18030}”); // HIERZEIK

string text = ”\begin{minipage}{3em}

X E&2\par

Iaaaa\pal"

XKIRZIE \par

REZE

\end{minipage}”;

Tabel(text, (xmax,ymax), align=SW, yellow+fontsize(0.7cm),
Fill(darkblue+opacity(0.5)));

3.5 >JRAHIEE
1. ZkZeiffot BB R0 s,

(@) 7£ § 3.1 & XWEIEE, BORAEN 2 P4 AA — SR — K EZL b
k I AARILERMET, 5K n MR TR Y pREL (k: > 1 n>2k+1),

guide star(int n, int k = 2);

83

TEHE DR, 45 AR
B R B AL -
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FERFHIXA> RS T A (Rplsh, 25 k= 1 I, eREEs HIE n JIB R ) .

F\n 3 4 5

(b) EILHY I3 — ik AR T RIE SN AN M A 45 A SRR 200 A, e LR T AR B I A 3L
Z, UM RAHERE flan, TR el DI N E TR BRI S 2 .

1

<A

2 5

TR IV BE BV T3t s TR LR AIE , (HBR U AE TR A L0k, X AT RER AN 2 B IP 48 BRI
JIATEN ., XSS, W EEaENR, JHE 228 0 2 (n IEE).
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(o) CEME) ) E—/NERZER, 45 R, BREAHIEDY & BIMAAILILENT, »n MR L (FThE
ZAMRIAR), Kb k>1,n>2k+1:

guide[] star_new(int n, int k = 2);
Folldth, 4 k=18, HRECHREIE n BB EIEE I o RIS eR A T T 2R

K\n 3 7 8 9

1AOQOOQOOOO
020201010100
3 KR GOO0
! p - 2ed o
; ¥ e
. X n 5 E BRSNS (B n 5k WERAFE ged(n, k) = 1), HHEEEENTES E—/N
HIL ., HY n 5 kA RE NG S, DA R R T2, — SR80 AR ] gE Xt
A ) A B S B

2. SCHLERZEN bracelabel, HpgZURA N .

void bracelabel(picture pic=currentpicture, Label L, pair a, pair b,
pen p=currentpen) ;

FAs FRCR M -

size(5cm);
bracelabel(’hello”, (0,0), (4,3), linewidth(2bp));
dot(’$(0,0)$”, (0,0), blue);
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dot("$(4,3)$”, (4,3), blue);

hello

3. W5 eRELEDE I 21l o
(@) graph BEHAE AR R ZCRT LR Bh 2 —4E R 2 B o A R E0E § 3.2 HHR &1 graph %k,
LB — AL guide pRERAS, HpREUEA A .
guide graph(real f(real), real a, real b);
B2 B EGEE R f FEIXE] [a, b) BIREAS S . JFF & 1 5% R A U

(b) (BHE) ZHTFE 3] XS graph e i FITEFIh i 2E pR%L axialshade AU, i
(BRI graph BERC 2R (LR IRE ) -
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N N
=

4. FEHLIF S

87

() BEMLTF2h AT LGS — S BEHLARAR 21, 2o, - BOBLBREL, HH 200 — 2 78 [-1,1] x [=1, 1] 2929004 ikl

SR T A AL S -
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(b) PRZL
T interp(T a, T b, real t);

RE a5 b MAMREE (1-t)*a+t*b, Ho T 2EUEH . AAFRSUEAE . XA KA DRI B L
BRE4A, W interp(white,red,0.2) mif 20% WIZL(0, 8] IR G BUELE 8T A SOR B BEN LT s 1A -

(¥rm . etE i eigts, R subpath 4350, )
5. FHIERE T — N EAF R, i Asymptote H 16 M #L 5 M RE K
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89

nw N NNE
NW NE

WNW ENE

WSW ESE

SW SE
SSW g SSE

6. SINATERE Roberts HAX G H—A C B S MM, LBHLHE 17550 —M1e BIBEHLEE R InE (T ke

a<b):

int randomInteger(int a, int b)

{

return ((double)rand() / (RAND_MAX+1)) * (b-a+l) + a;

}

HEA BRI BER rand () IR EIM 0 3] RAND_MAX —NELE%L, A4
(double)rand() / (RAND_MAX+1)

FE—[0,1) X[a]_ERFEALSEER, M
(double)rand() / (RAND_MAX+1) * (b-a+l)

FE (0,0 — a+ 1) XA ERREPLSEEL, HE BT, X EfREBUE AR IEAFEE 0,0 — o] BSIAH)

FEHLEEEL

SR YN Ry e % ot 5 3 ST Asymiptote ARSI (5 CIEFMFE, XHEA (int) £RXEHEE

BIBROHA TR RIS B B )
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int randomInteger(int a, int b)

{

}

Asymptote 2125 Hi T — AR V4% (Integer overflow ) .

i A i BS54, Asymptote WA ARG R (WIFIRM) Asymptote RS AR,
ittt ), mbEme C BPAREIEAS AR BE T IR

e a < b, #—2L5017, Roberts #2445 HIREL, FEA AN T S5 2EER SR & Roberts %
By C iR, SENEMPES R e ERER TR T Asymptote A5 12

return (int) (rand() / (randMax+1l) * (b-a+l) + a);

AREMNELRZ.

BRI G A G R, RIREZH 2R RETF, U T st BT8R0, 40007 A 25 56
Asymptote Zi5 AL,

HYORRBAFIH . R TR BN FAMRTF RO NE ST o Em S R RS . AR/ IEA T RE
RS BREI N B, T Asymptote HIAY RS C/C++ iEEIEAMIE], BREATH PR E H R LIZE— R =,
T RS2, Asymptote HRREUR B PR EIE TR, AT LAEZ 2 L (MSF ARk | imEE X,
PLEAS RS T HIME, X 51650 C/C++ BYpRELS B AR KIX A ; M Asymptote pREUAY B2 S5 —(HS 50
I C++ 1EF R H N R, A X Asymptote HFERBUEZLITEAIN A AT IS E T [3].

FRUGEREAVE R . FEHLIEIEDEAE METAPOST itk , 1 FEATLAL TR e BB T T3 5 B S i
. Asymptote [¥) stats FEbR 25 T4 MRS —BE S R B, B An— 2 IE S0 A RO BEAL B B . e/ —ofe
MG E T EE HEEE, T 3] S MR B AN, SR E HITS % stats.asy PAUERE. K
BUFARVFEARARHS

AFE LK random(real, real) K&l rand (int, int) pRECEIMFENLEL L BGE AR =X, T rand(Q % n
A C/C++ BT P FM A BB BENL FArm 72, 8 e A 2 DA AR i B IE (BB HLEOT 1, 1 — AN 2 1Y
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B e PAREHLEOT 5 . KREHCE IR FH—FP “RMEE 47 i, MWE—WIRE A l—A R R K
HIERFIE M PARELEUT 21 . RAFEXTBENLEERAR B 37 (UM S84 R ), A2 I a4k m ot s 1)
B Abise o4 H g g s SRy XA A “HIE” WIBBHLEL. A RABEVIET S (8],

B2 Asymptote JIE L MRRTIRIHE § B ZBIEM S RR T —, RTEXNHAMN A RKEN, [3] B
PR — T R R YRS, T AN %, 5 C/C++ B S MERAIAH L, Asymptote MEH &—FhiE 2
By, A Tk, AsEKERIIMFERMEAE, BEREET C++ 1 vector B,

§ 3.3 — W& T EEHLEBCNBA SN, WA E T while F1 do fE3F. HIT5 C/C++ B0, T [3] MFTFAR
BRI IR a2 ILPFRA NS, SNREAABMEE TS C o C++ BT, W7 .

o —ul 2 Asymptote %12, Asymptote H' guide 2551 5 path Z5AYRT UL A hAH G864, B ER
41, “HENXAEVIEE ARG NE, ARER XA RS LG, JE24 B S path —61, 3%
BREAEIRZ, § 3.4 —TRES I AR RN, — S8 @B A M IR AR B BN, e G T —
U R B EAR

83 M A [11]. graph BERAPRZHISRREEDY,, e TaFE, 57N 3] h e La Bt
Bl ((HIXER 5> F W A A SRR ), loAs SO AMORR fg B v B

M6 M A (101, AL T REPUECREE R 2 A HBETy, 34 T randomInteger [1—~1EHHRY



CH IR IS L)

JEF RO EHUE S B R TR A VHR IS A SIS R PRERRT, 75 20 50 A R e
FErAZIHL, — IR BT R AEAIENTE S AR AZIHL, & 4.1 BT LR — AR A 3L,

[0-9]

[0-9] [0-9]
Y.
ﬂ-ﬁve @ [eE]
| OO Ons
(Do~ o
[0-4]

[0-9]
B 4.1: PR T A R B3Pl Bk T CiE S PiE A R S ARk o

[FeL]
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SR, U 4.1 AR A SR A, (HEA AR IRERZ AT R b i, R T AR
RE R EE] | W MTER R B SFLIETE,, stiRIAl 4.2 FRR—FE,

[0-9]

[0-9] [0-9]
A
J:F!l [eE]
[+-] @ [0-9] [£F1L]

@ [eE] [0-9]
[0-9]

[0-9]
K 4.2: PRHERAEEAELTT B AR A R B 3L

[fF1L]

G, CHERYE ] Asymptote 5 ORSE XK, AR AT DL H SRS i B, FFRE 7 R X
EhiA E’J@Tﬁéﬁﬂf AT, HHESLH KRBT EIE . SRmELLETE A s EDE A ER G 58 55,
—REESS .

4.1 HRIEMEL

?E—EBPFHUEI’J/ SRR ML ERGEAR, NIRRT Zi—MERER, TARFRRER . Bkt
K. L HENRE AR R A Sl TR RS, AR B KEIE . XA RN AT R L
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—ANSCFRRE L . HEFIRAR BRI R, AR R EE A — IR ——E T D s ey K7, X
KEJEFT G A BRI, XIERTTER AP HEZ KRB, W FEER TR E N

Asymptote 155 AL T —F AR e, FHE R, XU T —FR R EdEZS A . object
() o — DU — A FEAIE R SCFARE . PREL

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

BEK pic FAINE position it —PIbRSs L sy, IHEEAR N e 89114, S50 xmargin Fl ymargin &
MESFREZHUTRIRE RS, W2 p HIRZHISCTFAREE, 1M 111 type FEHiliHE Qnfe 2z hil FdE 78
Asymptote XA BREVIEEAKIER L%, (BHEBRBOAMSEL, R B 7240
object cat = draw(”’cat”, box, (0,0), filltype=Draw),
dog = draw(”dog”, ellipse, (2cm,0), filltype=Fill(olive)),
elephant = draw(’elephant”, roundbox, (0,-2cm),
filltype=Fil1Draw(lightblue, darkblue));

o @

X box. ellipse Fil roundbox 4 HI AT . I A £ KETE = Fi T LG AGIEAR: Draw, Fill, Fil1Draw
WA BRI HEmZE . BEeER A (2% [31). JA/H draw sEGIEE £i11type 250, T B IGIRA(E
NoFi11 %A Draw —HE, Fnfli il p LHlIHE,

I P A e R Sk . AU, Asymptote H4E T R AL AN 1 B HG I 2t

add(
new void(picture pic, transform t) {
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draw(pic, point(cat,E,t) -- point(dog,W,t), Arrow);

draw(pic, point(cat,S,t) -- point(elephant,N,t), Arrow);

draw(pic, point(elephant,NE,t) -- point(dog,SW,t), Arrows);

draw(pic, ”curve”, point(cat,SW,t) {SW} .. {SE} point(elephant,NW,t));

curve

TEIXHL, SEPR HA—450EH) add, {H add BIZE0WJE— B 44 pR K-

new void (picture pic, trasform t) {
// EZREUA
}

EHUZLE currentpicture (add HIEHISE—NSH0) SLhrd- T2 KIS, ST AN E 2 k&b e R 3k T
L E A RN AR Y cat, dog. elephant ZIHAYZEL, HAHIE] 4K object %#F%’éﬂ‘”lélﬁ~
B point?:
pa'ir' point(object F, pair dir, transform t=identity());

PR B YIE F IIAETE di e 720 AR . X -AepRid S € AEARH, R BT di e B4 AR IR IE
j“EI’J, R FAFEYE, NE J7 18 B9 AL bR A Ejﬁmfﬁﬁ/ﬁiﬁﬁﬂﬁﬁﬁi T, MR AR 45° ﬁ%ﬁﬁmo TEFE 24 PR

DR TR B E T (3] e, B K picture FIZSEINERIY SIS, X BRI BE AL R BOIAR Y T U T — AN ER01 drawer 28R BRI
27 plain_picture.asy *Fffid.

2B point WA TETI [3] iR, ST IR A KT B I IEAR box. roundbox F1 ellipse H:E X, £F plain_boxes.asy H KL,
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W, DAHEEE 2 BRI St B R point, JEHZKETESEL pic WEHPHTT, A BEORIELE LM A0 E DL IEH
(4 A1 ] S R AL BR AT 2

TEE AR, HEFEEZIEMHAE ] point BREUH t. pic 24, M TF2EMIEREA RN FRE . Rt F
Tt ERL . ek, Fikib BAEEL FAriESCT, #FE-mr o X —FE.

RUETEEZ/ DA SHER MU, (B Asymptote FRGYIEZSRIAI T RELRHLH], w2 i im AR 28 Ee
FIET . Mz 8 sl DX FER Mg ok, SR, MR ELAHS TXMEER N T, ANER XM T
P E RIS, 1 B A oy AR MER S — 2 TR, i, (38 2P m A point BR%ES & Bk E
LA EREE Y EE 1, e T s, RAITEEAREA LT 145 € cat Al dog 177 ) ENE F1 WSW W7

draw(’cat”, box, (0,0), filltype=Draw),
draw(’dog”, ellipse, (3cm,2cm), filltype=Fill(olive));

object cat
dog

add(
new void(picture pic, transform t) {
draw(point(cat,ENE,t) -- point(dog,WSW,t));
}
)3

cat]

BSE, WAREREIZSMEEEIE, BANFHESSENI R, — B ;iR 20w i — a3 B 3
et 3 1o BIEWe?



4.1. Fr%5Faik &, 97

TEZR FHEA 1Y object ZEIUAYZEL ML M ifr i) EIE JCBER BRI 1, POy 5E SO A AEIE FOE E R A
YA TIEL I AME (SRS =F LM ENEE ), HENEE L EIE EERMNAEAR R S AR T .
FEHR A B RE L — R ] B B AR A U L, A

draw(cat -- dog);

USR] DUXAR SO LIS, AR 2 AT LA RIEE S8 2 T,

MG, A L TAEZE H HETRY object ZEHIRE S, filll, 7~4: object 1Y draw pRZH BESZHF box .
ellipse #il roundbox =FJEIK, Wil Filltype 24t 2 A FillDraw, Fill. Draw. NoFill, UnFill,
RadialShade (ZF [3]) XAARMILFN, WERIA AR Zm H &Y .

W @

AT TR ESENE I B, Bl B2 BRI BRI S ARRICR B £111 type——(HAEAF 4I5S Asymptote A5
L Filltype Tl object AR Z AT, FoMTE ZEARGEXFY FTLREABEME], 7EXFHEOL T, S el
1 FEE Asymptote H plain SE3EARIE (Asymptote 1E 2RI HUE SCUF TR BER, i H AP R plain fbk
WAz T A3 A, FATERE R Asymptote S2Prg a7 1E plain Bz FAY) 10, AT 78 s
%3 72 g’l%z&gi@f%—ﬁ%ﬁ%@o SEBR AR ME DML 5 2 R BB R A, {HFSE Asymptote H plain BOREGSEEE, &
e AR o
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4.2 RIS S o’

TN I E— A e i — R R EE R envelope, Wi, FATFZ 34T Asymptote
H plain BEEAER S SCIE, SRR X BT SR AE R .
1E plain B — 13k plain_boxes.asy H1, & X T A KA i object 2571 draw sE%L I box . roundbox .
ellipse =% envelope KAMIEIR, point pREE LWAEHE P, WRRANTZH € X—FMEIEER circle,
ST ABLT B RS . ZERFSE A SRR B, AT BB A e e = (31
T SE7E plain_boxes.asy B [E] AT LIk 2] evelope ZEAIME X :
typedef path envelope(frame dest, frame src=dest, real xmargin=0,
real ymargin=xmargin, pen p=currentpen,
filltype filltype=NoFill, bool above=true);

XHHH T typedef ird e SRR B4 . typedef (1) L E
typedef YIAMRFF foo BYFSEH;
FRHt foo & ONE TR IR B — 5145 . 0
typedef int Integer;
B Integer 2 SUMBSHOKI int 105145, MITILUS SEATLUH Integer Rt int. LIS envelope i X
— RRECRAEI AN Y, X RIS, TR Bl —45 818 . AMERSAE, XASREGR MRS, 1IERR R A,
object AT E LR,
W& plain_boxes.asy 713k, #E#| T box. roundbox Fl ellipse fE X, Lt 2E X T =D HE%.
filhn e11ipse iyE X (X HEMAGK H Asymptote 1.90 iiA ) :
1 path ellipse(frame dest, frame src=dest, real xmargin=0, real ymargin=xmargin,
2 pen p=currentpen, filltype filltype=NoFill, bool above=true)

3 {

SRS BT R, IR B AT Bk
HEALE Asymptote 1, BREEAL 14 HAEFI A W] — AR BUE R, ARERI T8 S BRI R
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pair m=min(src);

pair M=max(src);

pair D=M-m;

static real factor=0.5*sqrt(2);

int sign=filltype == NoFill ? 1 : -1;

path g=ellipse(0.5*(M+m),factor*D.x+0.5*sign*max(p) .x+xmargin,
10 factor*D.y+0.5*sign*max(p) .y+ymargin) ;
11 frame F;

12 if(above == false) {

13 filltype.fil11(F,qg,p);

14 prepend(dest,F);

15 } else filltype.fill(dest,qg,p);

16 return g;

XA PRB AR T HEE S Z A%, B REE R BHE TG, I84 R B TAE R M EgAE g, i 9. 10
AT SCRIIRIR] . BRAER A B PRI HA AR 43, 4. 5 178 SCAAETR m A0 M &M src AUA T ARG T A, Hifr
frame J& Asymptote 2 F K picture B9—F I HEE ] Bo o FEAR WAL, AZHEHEU A I n0hRE ;s M pREL
min Al max Wz, &, BEEREE (RRERWER) ENSE, 28R EENTIA T ARG AR AR,
T2, 56 6 11 WAL FR D L2 src XAk, 5 7178 X T — 1S (static® ) SEEAF factor
V2/2. 55 8 AT I TR Filltype &5 N2 NoFill ik & — M55 sign. XFE, 9 . 10 WFTE LAY
SUIERE T, ERHD D src AL, ARERR (M 4+ m)/2; BRIRTREAR RN T factor FeLIRH LR [A) R AR
FrD.x, ik (824 filltype A4 NoFi11 Bk ) ZEANAES b A E R A R —2F0, B B P e X aviE
2 xmargin; HHEE L 5EAZEPL, B 11 £ 15 17, SEPrt/ERE above B9 EARIE, X AE 1Y IE 78 F1H
2% (above MEHTTE Hirmi dest JIEHERZ2H] ) o

X EEAXERIL, box 5 roundbox FJSEELY elTlipse SLPr FK[E/NF . HILRATRESETEN1E HIRTE

S FEX HFRR— R, RS SRGIIE R T — R B, A RS RAESE T (31,

OAHE R ISR, ORISR 2 Al - 2ERTERE M —2F, DARIERME 2B AR, (o rl ATESORELR ShR% 45 145 IERRAIRERS ;
TAERKESAAS T RXIFR, X B BRI PSR —F, HSCHURERTEEM 1/4, IEFBISEINIZE 0. 5%sign* (max(p)-min(p)) . 7EH
LAY Asymptote 1, XAMHRE LML,

© 0 N O Ul
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#) envelope pREL” .

// circle REFE—T envelope ERPTS
path circle(frame dest, frame src=dest, real xmargin=0, real ymargin=xmargin,

pen p=currentpen, filltype filltype=NoFill, bool above=true)
{
pair m=min(src);
pair M=max(src);
pair D=M-m;
static real factor=0.5*sqrt(2);
int sign=filltype == NoFill ? 1 : -1;
// BEVH¥AR r FIZRIEE X ERVEH S NPV AE
real r = max(factor*D.x+sign*max(p) .x+xmargin,
factor*D.y+sign*max(p) .y+ymargin) ;

path g=circle(0.5*(M+m), r);
frame F;
if(above == false) {

filltype.fil11(F,qg,p);

prepend(dest,F);
} else filltype.fill(dest,qg,p);
return g;

}
ik B A U e R AT, S Ak T DA s -
object cat = draw(’cat”, circle, (0,0)),
dog = draw(’dog”, circle, (2cm,0), filltype=Fill(olive));

add(
new void(picture pic, transform t) {

MEIE TR PSR O R T M TR
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draw(point(cat,E,t) -- point(dog,W,t), Arrow);

AE, LTI plain BEERA B, BLSERL T —MoE ) envelope JEIR circle, JfREW HATIE A
JEHO

{HJE, HK envelope AN RER LR E A0, BEREIEAEE, B LEXHESITERE, HEREHE T
— BN [3] AR ARV, R 2 S, Flin B Fi1] type B9 EREEATE T IR 4 H
Ui, RS EHT plain_filldraw.asy S ; DAEIZE NS00 pREL max A SCRY, 23] Asymptote ) C++
A runtime.in Fil pen.h HrAREHRRE X,

AT e11ipse pRER R ] LB S— 454 Asymptote TEACASI— 465 . A B BE M B9 AR L s i
B AT MG TEHREE FU RS T R S AR RSk ik, HEXTE T A B Y A ;A A a8 S AR A TR
T BRSO TS LT, TR TS R TFE A E L (il ellipse (e XAk i1l type B9NFLEHFI
max PRECLE runtime.in HA9E X ) o FHFAEANGHFXFRX T H LK, HERZIEHT, 2P FE 2 iR
NEWES—RHAFRDREMEAE L, RESBIEMERRIDHEIE . XA, 005 8 Ao ] ) oAbk
7T,

4.3 itk aZpLE]

HF X IIRERY Y TR A R TR i P R, PR IE R D8 H ORI — AN BRIk SE At A9 H shFL 2
il o

Asymptote FHIEIER B E 0 FEER, B TEE (int). 250 (real ). 45 (pair, BIE%) . BKm
(guide) . #%4% (path) SFFEAZA LA HZE (pen ). K (picture) SEWE WE ZRM ) A pRECFIEL S
B, SR, HEEEME, Asymptote i A fEIX LI Ak, BN HTRARI— B, WA EX R A AL
H, XL, Asymptote FIIZEHIAR S C/C++ 1B S S HATEIER: F 4038, RIRHA B O S .
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— NEEFYARZST R T A TE T E X
struct MK {
3‘%&2 1 fﬁﬁgﬁ 1

il 2 ﬁEﬁg% 23

......

X, A T RBIN A E A & — K, T — a2 Ry, filan, By AR SERCR R AR s 2 A o —FP
BT AR AR SR .
struct newpair {
real x, y;

}

T, WAl LA AOR 928 newpai r R Il —ANE SR AR, JEHAREE) pair RA—FE, AT LI
ISR HIGEE P05

newpair a; // EX newpair XEHTE a
a.x = 1.0; // 46 a By x DEE
a.y = 2.5; // %8 a By pEWRE

XA, A LAH—AE 54 a FontH B ZHERRMP N E a. x fl a.y. XPUERIRmfma.
Y27 object SEFR [t A0 — 2R I HE I AR FIIAE H 1 N 25 45 B AL RO 25 4IRS . 2 s ZE R sl &
5 object BRI —NIRIAEAY, MR, 8 MUiERE . MRS (HEERR) UAEAES S
H—AGE5, JFarsah 45507 node:
// EREER, F P
struct node {
path outline; // BiE
picture stuff; // RS

8%7% plain_Label.asy TS
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pair pos; // UE

}

T2, SIS HiXFERiEA] .
node cat; // X cat &2
cat.outline = circle((0,0), 4mm); // cat BVEZR—TE
cat.pos = (0,0); // cat BMUIBEHERRK
filldraw(cat.stuff, cat.outline, yellow); // IBIEESH cat YIRS
label(cat.stuff, “cat”); // IBXEAp#E cat BIRS
add(shift(cat.pos) * cat.stuff); // HEEEMEEL cat BIARAS

XTCHERE T TR, B A - object ZRARIAKEEL, (HIXCLRE/RE TH4E node KA R E MW TB. T
B SEUE, FeREE b ) — ST R R R R .

BRI REGE T — 1 node BRI 7, BINNAR D ICFIRE, HIHER R % BISTEin & Z s m)—A~ 15
W, MALE HERESEEEE . MU, BESE NHEFRZE 738 47E node BINZAS T R, & S Inik st
FEOT A E — L 2

// BFEREMIERE, S— T

node Circle(Label text, pair pos, pen textpen=currentpen,

pen fillpen=nullpen, pen drawpen=currentpen)

{
node nd; // EXHFHER
nd.pos = pos; // RENUE
label(nd.stuff, text, textpen); // ERBPIENS

pair M = max(nd.stuff), m = min(nd.stuff); // ITERTIHFE RN
nd.outline = circle(0.5*(M+m), 0.5*1ength(M-m)); // IREIDIE
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filldraw(nd.stuff, nd.outline, fillpen, drawpen); // ‘&FIFBETTINIE
return nd; // BROMERFER
}
X B A A FOFBCE FE I HERE AR 1, S RTI ) object KA [RIJE envelope HYF-Z: Y47 AT ALY
WA . IWEMAT . A EARts, SRR RRFIX ALK, S HER RO ERE .
SRIE R e S PRSI LR BN, RN R o ) A 0 S i I — 4
// BEER, BB void draw(picture pic=currentpicture, node nd)add(pic, shift(nd.pos)
* nd.stuff);

T, P LR R, AaT LUK 25 5 T

node cat = Circle(’cat”, (0,0), fillpen=yellow),

dog = Circle(”dog”, (2cm,0), fillpen=olive, drawpen=nullpen);
draw(cat) ;
draw(dog) ;

AR B 4528 object 22AUH point BREUIXT RN Y, 2K point(cat,E,t) WL TCEE RER T,
WFAE ) 2 cat. B, HTE node 8B E X, HE4 node B N—4HA &, A3l RAEHEEAS R 7 18] F 1 5
A bR, (HHE —fthh, EEARGHEERENRE I (A ) B Sm2IEwA N, Fitmirda —f2l
point.angle(30) m point.dir(ENE) FJiE:, RFERIHE FAEEE M S, Xk, tHBEELEMIK node
HOMULAS sRECRAWE A A 0L o R, ATLLXFEY 7T node 257,

// EREER, FETPCM

struct node {

path outline;
picture stuff;
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pair pos;

pair E, N, W, S;

pair dir(pair v)

{
path g = shift(pos) * outline;
pair M = max(g), m = min(g), c = 0.5*(M+m);
path ray = c -- c + lTength(M-m)*unit(v);
return intersectionpoint(g, ray);

ks
pair angle(real ang)
{
return this.dir(dir(ang));
ks

}

X B BRI PR BCR T INER I di e pREL. UG LIRS, eSSt RTrT DB e CREL, RIS R )
L PR, FE Asymptote H, 5T PRACHL A5 AR B Bl AR a, S A R BLTET Y PR BIOE SRR T XA
WIGRIE . 76 dir BREUR, B — DR AR S v, R B GE SR B O & BITE v O ) TR S HE
PR RAT A, Wt R IRATERDHESE v 5 EAY S, dir BRSBTSl RS A B IR A
HIIHERAS g, TETHEDAER A EAAER M, Z2 N MAAFR m. HuO bR ¢, TETHESZ ray, S5 EIZE S LR,
HAHEIR Tength REGHR M EKE (WELEXT N ZEALXE ), unit REGTHE S M7 ) AH R AL ) i,
1M intersectionpoint 1E/2& § 3.4 HAR AR SRR FERLTT PREL dir A, AT DL B FHES MR B TR e X
AR &, TADFEESEULS, X IE SR 5 R i 2 Ab .

F—A 5 B angle HEfAi Bt iE MK E XA dir %L, SEMSEMIThAE. At X B AERA S N5
B FITERT dir B LEEPRR L T Asymptote AKEA —-pE%k dir, K1 angle 2 AP dir %k, —4
G EB dir(pair) HELE, B—NERGMN dir(real) HE—AMAE A ERmE, EIRATH § 3.3 AT
VREY, BEEMPARBESECEERR], AR A B dir(dir(ang)), AT X, (B8 T R m A
IRVE, XEMHT this.dir RFEREMIR R RS this & —MEEER Gk, 7] USRI A S AR R
SEIARE (WE %0 LT node KBNS a, B4 a.angle(0) B, a.angle K& this it a A5,
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MM this.dir #iJE a.dir),
IR, 2552570 node 4T E. N. W, S JLAARARFISR Iy BT IFAHE A AL, IX AR BRI Z0E F R A M 1
45 RRTIRT AT I a1k . IXOEAR2E7E Circle sREBCPIGILANERT, IR OL pRER di r pREICE XA TAE
// BFEREWIERE, SH_ T
node Circle(Label text, pair pos, pen textpen=currentpen,
pen fillpen=nullpen, pen drawpen=currentpen)

{
node nd;
nd.pos = pos;
label(nd.stuff, text, textpen);
pair M = max(nd.stuff), m = min(nd.stuff);
nd.outline = circle(0.5*(M+m), 0.5*length(M-m));
filldraw(nd.stuff, nd.outline, fillpen, drawpen);
nd.E = nd.dir(E); // VB nd.dir REROTHEODBL
nd.N = nd.dir(N);
nd.W = nd.dir(w);
nd.S = nd.dir(S);
return nd;

}

X5 N draw pRECA T Z80s3s . Rk, TR AT DL 25 5, 1 BT DR R R ) object 57
—HE, HHELT

node cat = Circle(’cat”, (0,0), fillpen=yellow),

dog = Circle(”dog”, (2cm,0), fillpen=olive, drawpen=nullpen);

draw(cat) ;

draw(dog) ;

draw(cat.E -- dog.W, Arrow);

// Ft, HOA

// draw(cat.dir(E) -- cat.dir(W), Arrow);
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// BE
// draw(cat.angle(0) -- cat.angle(180), Arrow);

BAE, ISR RIS, & SCREOHM GBI R A T8, ATME & 58 T X 5K Asymptote
WiE L) object KA — A FAGELIEL, fERX e, TR T —LIRE: B node ZREIAREM ] size bR
BOERMA TS, N EFHF AR object RAILEL HIf ik /O ILFLHAL Hl— 30 £ (WL § 4.1); WBHBRIESK
(1) object JEAARAEAETH A IIMEACHIAN 20T EAER B (UL § 4.2) o (HWBARE] TR UrAL, AR A A it |
BWTMIAES GBS e, MEERIXLE, HEZ =17, X

draw(cat.E -- dog.W);

F
add(
new void(picture pic, transform t) {
draw(point(cat,E,t) -- point(cat,W,t));
ks
;)
LSS P

4.4 isGIFPANLIE
SR, T L Tik node X object ZRAIKINRE, MFREARERF A FARMNE 1k
draw(cat -- dog);
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REF ELEZENAKR, HM cat.E 3| cat WA BZATER, XX AEEM point(cat, E,t) 3 cat.E XL
YR, HATIRE point(cat,E, t) /& cat.E, #&—1 pair 58N E, HERELENEMER; {H cat I
J& node RIS, B node ZRAURYAR ] - - HERRIBTARIT? B E AREERAKIE?

LS & T — N E R e, R &k B — AR S node 2RI E SR SE M ET N0, T IX N E R A SR AE
Asymptote HUER A M. B5EHX — M, ST EH HE B AT E

7t Asymptote H1, {5+, - = / DIJ -- .. RGBT, #AILIFSUE— Ll operator JTSKAYRREL ¥ 4N
BRINEZ BT + SN T eR%L

int operator+(int opl, int op2);

PN ERSRL REEATNA. T 142 5540 T operator+(1,2), #5RIZ5E 3,
RESRIZBATHUR REL, AT A CE S ; BMEC A 1T, #%R § 3.3 hirul, tralllgcEsk. K,
SEA Al DUBG AR, o PN T B RO .
// REIBIIGERE X
int oldadd(int opl, int op2) = operator+;
// BEXFHOLENRE 5 X TEIINA
int operator+(int opl, int op2)
{
return oldadd(opl, op2) % 5;
}
WHEAINS + N Zs EWINEZE T o 4 142 MEERJAE 3, 1B 243 MEERE T 0, 2+4 WITEE] 1,
XFE, R HESGEELRT --, Mt IR s it 5¢ B T P45 2 (Al E 2 5E X
path operator--(node ndl, node nd2)

{
path gl = shift(ndl.pos) * ndl.outline;
path g2 = shift(nd2.pos) * nd2.outline;
pair cl = (max(gl)+min(gl)) / 2;

1E Asymptote ', LiKERIMEEAFHERIT IR HOE R, M IR, 8 @i SfEAE 5 A iE 84T, e, Hg —LEpish, (aFEmME .
B 455 (TAR) . BHES (eREORM) MZMHaRes.



4.4, BBH ATk 109

pair c2 = (max(g2)+min(g2)) / 2;
path edge = cl1 -- c2;

edge = firstcut(edge, gl).after;
edge = Tastcut(edge, g2).before;
return edge;

}
X H, operator-- pREHEZ N4 HSEL EHEIGTTRE WS S IERKE gl il g2, SRJ55 H AN LHE A e
cl il c2, SRIGE XS5 S MiEL edge Wi cl -- c2, FJ5HIH firstcut Fl Tastcut sRAUEREL edge 7F gl 5844
JETH . TE 92 ZC AT al—BL, sl B EL

TEXH, AL firstcut F1 Tastcut 25 R%EL cut BITE n & 0 1 -1 B ARR] .

slice cut(path p, path knife, int n);
cut PRER Bl — 5K sTice:

struct slice {
path before,after;

}
BRI p 5 knife 1956 n 4> (EEOREE) 2, 8 p 0. H before Z4EE#E p A1 “J17 knife
YT ETER, 1 after &JF2F#E.
U7, BRI AT DA 1] P46 i M T
node cat = Circle("cat”, (0,0), fillpen=yellow),
dog = Circle(”dog”, (2cm,0), fillpen=olive, drawpen=nullpen);
draw(cat);

draw(dog) ;
draw(cat -- dog, Arrow);
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HIFBWA T LR EE L TS S Z M EL e, HRE T 2 &g SRk, W2,
JRHERE AT BAFFOTER .. BEA

HARFR L BB R AR AR s sl JEPIASE S EERA L EER R AT AR,
A4 cat..dog sthi i3l —25 HL, R4 cat--dog Wt/ 5 1M cat{NE}..{SE}dog XFicitGH—L, [H
WIFAFPE £, FNEIHA cat.dir(NE){NE}. . {SE}dog.dir(SW) fiifaZ /b, [ERETEET T U HEmn %
. 2T tension, curl 55, MR PRI AR, —UEE, JHERTEE AR e AR T AL
%o FHIEXNEIE

node cat = Circle(’cat”, (0,0), fillpen=yellow),

dog = Circle(’dog”, (5cm,0), fillpen=olive, drawpen=nullpen);

draw(cat) ;

draw(dog) ;

draw(cat.angle(30){dir(30)} .. {dir(-30)}dog.angle(150), Arrow);

e — AT EEL B ER 2 S, BB T WA AR, HENMHEImER DR —EE: ge M\ cat ek
30° i —25 443 dog, XA~ 30° ZAHXT cat Fl dog M EHZIELMULAT. Kk, BEEGESIICERT Z 8K
T, BRI TR

draw(cat .. bendleft .. dog, Arrow);

XIS 2 BRI Hl ) z0 .. controls c .. z1icy:, WIMWARAS M, MATHEAH angle 5
PREXNT cat 1 dog LM E M E L, SLhs BN T XML LT

WERATE [EHCER R, & 55 A] DASEBIE A4S m i Sk g — 1 R4, At & bendleft:

// FIEHBREER TSR, £ T

path bendleft(node ndl, node nd2)

{
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path gl = shift(ndl.pos) * ndl.outline;

path g2 = shift(nd2.pos) * nd2.outline;
pair cl = (max(gl)+min(gl)) / 2;
pair c2 = (max(g2)+min(g2)) / 2;

real deg = degrees(c2 - cl);
return ndl.angle(deg+30) {dir(deg+30)}
.. {dir(deg-30)} nd2.angle(180+deg-30);
}

AT A B8 B —F, Rt TR SO AR ¢l A1 c2. G5 FIH degrees pREL (BRI
JE, IEE dir )REN RS, T8 T HZ cl--c2 AR deg. &fm iR 11 i Ze B8 AR AN H T 4% %+ cat M
dog Wi EARZ, HEEIET deg M. Frign il 30°, HLHUETEM L deg MZEAL Fm | 30°, MiMi4E )]
nd1 JHE b A A BEAFE R s - U2 Ty ), DI AT LIAS 2] nd2 AHOCHY AR R .
298 ndl .. bendleft .. nd2 XFHAIICTE, ABKRBEBLN e — NERZ = ASENBHAT R
? typedef path edgeconnector(node ndl, node nd2);

?

? path operator. . (node ndl, edgeconnector con, node nd2)

7 {
2
7}
X HFI R typedef & X T — DL edgeconnector 2881, FLAZHE 2 A FIS25 5 il — S5 BR AR IR R B R 1)
M4 . SRIGEkiE operator. . BREUHEZHANEE S — N ELRE, IR B XA RO TESRIEL
AlfE, MIRATH cat .. bendleft .. dog KX BACHS AR, Asymptote Z AN EHLA M T —4%45

i;e/f%;%\ 8

return con(ndl, nd2);

no matching function ’operator ..(node, path(node ndl, node nd2))’
I X AR5 BT AP, Asymptote 7 ANHE cat .. bendleft .. dog BHAUE— K, &M
A LB, iit;’% cat .. bendleft, A5G AMEAXFZHEAFIE LR, XICEED, BEH -
operator. . PREEIZ = A PSS EEIMIE R NI TR, RITAE BRI
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EEERBGATER: RICSEX T+ E cat -- dog, ZITHEIEME X cat .. bendleft .. dog,
MASHAEH bendleft(cat, dog). F—MeEREUHHRICIEHARE SR, (HE= —8k,

SR B A i BESR Asymptote H u1F cat .. bendleft, B4 A#ik© Je5 H—A IE 1
cat .. bendleft Wg? W LLik cat .. bendleft L& B — "1 E{E (LLanpl £), BE& cat fil bendleft
FeEiEE, RIGFITE £ .. dog LA bendleft(cat,dog) fEREERE ., XAIFEA SH M, CHRETRE—
[BME, BRI R—AHTRIZER,

AR SCE R EE R I, —FR SR, —F R —D—JoR. R T —F, RO EER
T, WAL R B —Fh sl S EHR E R

typedef path edgeconnector(node ndl, node nd2);
typedef path edgemaker(node nd);

// ndl .. con .. nd2 BYRI—¥
edgemaker operator. . (node nd, edgeconnector con)

{
return new path(node nd2) {
return con(nd, nd2);

};
}

// ndl .. con .. nd2 BNE—¥
path operator. . (edgemaker maker, node nd)

{

}
X, i
draw(cat .. bendleft .. dog, Arrow);

return maker(nd);
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SUREHN BRI EDE 1o FE, AL K%L operator. . (node, edgeconnector) HHE R [l T —ANH I pREL,

il E&—1 edgemaker HXF4

K, A LUE XA %L bendright, Xl bendleft sRE X SIUAAE T 30° 1)

T E— B 7 208 T — A R A B bend pRAL:

// FAEHBREER TSR, BT
edgeconnector bend(real ang)
{
return new path (node ndl, node nd2) {
path gl = shift(ndl.pos) * ndl.outline;
path g2 = shift(nd2.pos) * nd2.outline;
pair cl = (max(gl)+min(gl)) / 2;
pair c2 (max(g2)+min(g2)) / 2;
real deg = degrees(c2 - cl);
return ndl.angle(deg+ang) {dir(deg+ang)}
.. {dir(deg-ang)} nd2.angle(180+deg-ang);

};
}

edgeconnector bendleft = bend(30);
edgeconnector bendright = bend(-30);

5o AR

iX B, edgeconnector ZEAIMY REL B 1A bend iR BI{ETS 2], 1M bendleft itk X~ bend(30), T
bendright # & L4 bend(-30), WIRFHFEHE LA, H2AA LN E#HiEMZ%&N tension {H, ¥ R

HIEAHIRK o

WHt—F, LA T R M B ShPLIEIEER A R, A XA TR -
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BUE QBT cat — MR A OMOEL, [EREICIEA R HARMYE? BRI sREUNIER Toop(cat) WA,
R ZHENEIPE LA T, AR 4 Toop(cat,up) HAfT. A/ HIRBIFAELRM S —RIC, ABA HLEL
U B 5 RN e

draw(cat .. Toop(up), Arrow);
A TRIAARE, XMEIICEIFAMESZIL M ™ B AE R € LY edgemaker SRR AR 2] 1 ]«

path operator.. (node nd, edgemaker maker)

{
}
// BB

edgemaker loop(pair direction, real ratio=1.5)

return maker(nd);

{
return new path(node nd) {
real deg = degrees(direction);
real anglel = deg - 15, angle2 = deg + 15;
pair mid = nd.angle(deg)
+ ratio*fontsize(currentpen)*unit(direction);
return nd.angle(anglel) {dir(anglel)} .. mid
. {-dir(angle2)} nd.angle(angle2);
}s
}

wJa, TCHIREI, 15§ 4.3 TIRRERRE— D4 AU — A draw BB TTIEEA R A RICE . AR R IME
WZIE R ATE—> draw eRECH IR R Z 040, st

draw(cat, dog, elephant);

XA AR, EAH] YRR 2R, UKL Asymptote I—RETRITERIL T, AR Al RSHGE
A AR SR s N -
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IREEE function(BIBNNSHE ... T[] )
Hrp A .. ERTTA S EORRE B — DR B S8 I (TRRICAIES ), | S8R 38 1 R S 4 —
R, Ba— U e R BS BN RK B IA KRR T MRS N, X S B0 RSB R &)5
frLATE Asymptote H X EFR IR ZEL (rest arguments )

PRI, A0SR S — 45 S B ) PR B

// BEIEEREA

void draw(picture pic=currentpicture, node[] nodearr)

{

for (node nd: nodearr)
add(pic, shift(nd.pos) * nd.stuff);
}
WU 1) S — VR 22246 i ) R O
// BE—THZTER
void draw(picture pic=currentpicture ... node[] nodearr)

{

}
£ draw [, JREER U TR for fEIMCTE
for (elem : arr)
BmEAE
ZFonik elem BUREA arr HRCEIEATIEIR
2, HFTA XL RVGESFTE—S , e 08 FHRE XS 181 35 B ik i th — 538 0 L EDE T (1’1 4.3 ) -
real u = 2cm;
pen StateText = white;

pen StateFill = deepgreen;
pen StateDraw = darkgreen+0.6;

draw(pic, nodearr);
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pen AcceptDraw = darkgreen+1.8;

node g0
ql
g2
a3
q4
as
g6
a7

Circle(”$g_0%", (0,0),
Circle(”$9_1%", q0.pos
Circle(”$9_2%", ql.pos
Circle(”$9_3%", q0.pos
Circle(”$9_4%", g3.pos
Circle(”$9_5%", qg4.pos
Circle(”$9_6%", g5.pos
Circle(”$9_7$%", g6.pos

draw(q0, ql, 92, g3, g4, q5, g6,

pen edgepen

draw(’.”,

draw(’.”,

draw(”’ [eE]”,

draw(”[0-9]”, g3 ..
draw(”[0-9]", g2 ..
draw(”[0-9]”, g6 ..

116

StateText, StateFill, StateDraw),

+
+
+
+
+
+

u*S, StateText, StateFill, StateDraw),

u*E, StateText, StateFill, AcceptDraw),

u*E, StateText, StateFill, StateDraw),

u*E + 0.5u*S, StateText, StateFill, StateDraw),
u*E, StateText, StateFill, StateDraw),

u*E, StateText, StateFill, AcceptDraw),

+ u*E, StateText, StateFill, AcceptDraw);

a7);

= fontcommand(”\scriptsize\ttfamily”);
g0 -- gl, edgepen, Arrow);

draw(”[0-9]”, ql -- g2, edgepen, Arrow);

g3 -- g2, edgepen, Arrow);

g2 -- g4, edgepen, Arrow);

draw(Label (”[0-9]”, LeftSide),

draw(Label (" [eE]”, LeftSide),

draw(Label ("[+-]”, LeftSide),

draw(Label (”[0-9]”, LeftSide),

draw(Label (" [fF1L]”, LeftSide), g6 --

draw(”[0-9]”, g4
draw(”[fFTL]”, g2
Kl 4.3 &5 T EANA IR A shLpg e ARELR, 1 B AR e f AR A 235 M, A IR E NG B AR
o t, WERRER T BN EELAE AR SR . XIEEFNCENET . T, MEEHE XN EDE, %

RRPHAE PP EOK,

SZIERK

] = i =

Toop(N), edg
Toop(S), edg
Toop(N), edg

.. bendright ..
.. bendright ..

METE R

q0 --
a3 --
a4 --
as --

epen,
epen,
epen,
qgo,
q’/,

g3, edgepen, Arrow);
g4, edgepen, Arrow);
g5, edgepen, Arrow);
g6, edgepen, Arrow);
q7, edgepen, Arrow);
Arrow) ;

Arrow) ;

Arrow) ;

edgepen, Arrow);
edgepen, Arrow);
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[£fF1L]
[0-9]

Kl 4.3: ARSI A IR B 3L

4.5 SeRREIBANT

HANH LA 4.3 PRCR, SR AR LR ZORIE A R . —BX T RRIEZARE LT A g2, g6y 70 DL
AR, AR B ] — AN s IR TRARCRYSEM, 4Gz LR GIRR B =
JER K BATROR, W HIOZEA AL A — L, A5 TR AAS AR AR . AR LR T B, [HXER
AN IERA A R E SR Bro s BRI, R A TR AU AR R R A REERIUE G B BeAk, TRk
FHHE THE” EBAmER, BRRE— D@ RSCFREE, HXBREME N TR, —REEAREm A
H,

XL, HCBBIRMR T SRl —R—/ NS, B b2 HESEIRE B AR H O A— /N N 4 -

path outline = circle((0,0), 1cm);
draw(outline AA scale(0.9)*outline);
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SRIMIX BRIV 2 ). — I 0 O ANTE R S B, BEEA T ) i 4 B8 A 2 ) AR 48 s — 2 i e LI ME L O E
WA E; 5 =M R BB, B YA BRI E W BITE RS, HSATA i 48 b A ERAS GEAS 21 15 6 1 ALk

—RE B O YT SR B e, B P ) L 7 AR P e A

path outline = box((-3cm,-1cm), (3cm,lcm));
draw(outTine AA scale(0.9)*outline, Tinewidth(1));

HSAR RIS E Al — A — AP A2k, AR RIEIE, MrNDET =G, MR TR IEF R 3

path outline = box((-3cm,-1cm), (3cm,1lcm));
draw(outline, black+3);
draw(outline, white+l);

FRE N . BRI n L m i , HA MR, 2R RHER8CR, REERREIEN )G mT%—
JINERASE B R 0 PR

path outline = circle((0,0), 1cm);

fi11(shift(5SE) * outline, gray);

fi1l(outline, deepgreen);
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AEGX HEOE R, AT EIEAUA S ESEsE ] unfill 230 E N RS, UK AR B2 st as 1 1 .
ZREKRAE, AT SEA R IR S R 2 AR RE R S =g (3%, 5T, AR #iid
A, M2k, B AR ZRMACR . XA " A AL MG e 4l Al 1 I A 22l i e, o U8 A2 s A i
PRAN
LA R TR, A R Ik S T T eR R, AR IR I E AT 52 2 1 1] ) o 5 O SRR Y 2, gl
AT RGBT IS A 1 PR, B 5G4 XM R BRI E SC— N 144 -

typedef void draw_t(picture pic, path g);
TR RIE 4, AR

// BFEREWNSRE, EB="TEI
node Circle(Label text, pair pos, pen textpen=currentpen,
draw_t drawfn)
{
node nd;
nd.pos = pos;
Tabel(nd.stuff, text, textpen);
pair M = max(nd.stuff), m = min(nd.stuff);
nd.outline = circle(0.5*(M+m), 0.5*length(M-m));
drawfn(nd.stuff, nd.outline);

nd.E = nd.dir(E);
nd.N = nd.dir(N);
nd.W = nd.dir(Ww);

nd.S = nd.dir(S);
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NS

return nd;

}

T F RS RN . A AN pR R £ Tpen 1 drawpen S5ERME LKA EL drawfn, T 21
1 Filldraw iEAjdH 1T drawfn i54],
ALk E—R, B XA B A R A G A5 5 T
node cat = Circle("cat”, (0,0),
new void(picture pic, path g) {
filldraw(pic, g, yellow, black);
}
E
T RELEAE R Ty s I 45 SRR R — R, iR E X285 fi11, draw. filldraw SEX 1 draw_t 28
R PRER -
// BRE, AMILIERVLEE]
draw_t none = new void(picture pic, path g){};
// ENDAELL
draw_t drawer(pen p)
{
return new void(picture pic, path g) {
draw(pic, g, p);
I
}
draw_t drawer=drawer(currentpen) ;
// BITINE
draw_t filler(pen p)
{
return new void(picture pic, path g) {
fill(pic, g, p);
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4.5. ©EH

I
}
draw_t filler=filler(currentpen);
// XHOERFTHBEL%
draw_t filldrawer(pen fillpen, pen drawpen=currentpen)

{

return new void(picture pic, path g) {
filldraw(pic, g, fillpen, drawpen);
};
}
XH, drawer(pen) PREGR [l— 45 @ B I HEZ ) draw_t pREL, (H/™ R FR & X drawer A B 2 —
A draw_t K%L, Y ETHEEL, 50, B filler WA RAER, XLBr EEFHAT Asymptote 1K
FE IR (B drawer. B filler HEZELESEON RN RBEEAY ) .
T, BAE AT DMk —FF b2 5 T

node cat = Circle(”cat”, (0,0), filldrawer(yellow, black)),
dog = Circle("dog”, (2cm,0), drawer); //drawer #ZF drawer(currentpen)

draw(cat, dog);

AR, Rl S SRR S8 U AU A IS R Aok, A T RIS E, DG HE 22T 2 25 1 «
// BIREIBE, H— T
draw_t doubledrawer(pen p)

{

return new void(picture pic, path g) {
draw(pic, g, p+3*linewidth(p));
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draw(pic, g, white+linewidth(p));
s
}

draw_t doubledrawer = doubledrawer(currentpen);

node cat = CGircle(’cat”, (0,0), doubledrawer),

dog = Circle(”dog”, (2cm,0), doubledrawer(red+1));
draw(cat, dog);

XA LBE IR T AR MBIERE, JFH AR EEMA AT RN, FERE%EERT T, A,
JEHIRAIARA R XMLBT e —AE M, AMUFROA—ERHAN, 10 HA SRR T R, b
e BT BRSO AMON B AR E—— A ORI AL S B AT REVE, AU X AR AT REPE SN S — 4> draw_t 2§
RURRRE . BRIRAT I L 285 T R HFEIX SIEAIR A, AR A E T G ?

FEHREIRE], AEEZA draw_t R, TR FTRY IS SOIORERT R, X IHRE AN R BE 0Tz .
Wik, 5 TIEZA draw_t pREUE S EAH pREL, WRTRAEE 5 pRBCH AU FH X 25 pR %L

// ZTREEHRENES

draw_t compose(... draw_t[] drawfns)

{
return new void(picture pic, path g) {
for (draw_t f : drawfns)
flpic, 9;
s
}

XHE, SCEURLZR ) R B B AP drawer RS T -
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// BIREEIDE, H_TEI
draw_t doubledrawer(pen p, pen bg=white)
{

}

draw_t doubledrawer = doubledrawer(currentpen);

SEEE AR, AT LU A A AR Y e R e

node cat = Circle(”cat”, (0,0), compose(filler(yellow), doubledrawer)),
dog = Circle(”dog”, (2cm,0), compose(filler(olive), doubledrawer(darkgreen+1)));
draw(cat, dog);

return compose(drawer(p+1inewidth(p)*3), drawer(bg+linewidth(p)));

® @

N T, REFIEHEAL, B Z MDA ] DIE i 5 s BUF 2) 1o DR B 52 ) eR RO AR
T

// EIfA%E
draw_t shadow(pair shift=2SE, real scale=1, pen color=gray)

{

return new void(picture pic, path g) {
fill(pic, shift(shift)*scale(scale)*g, color);
I
}

draw_t shadow=shadow(Q) ;

BRSNS, PN BHRAE T R T 05, DR R AE 5 R AU e R I -

node cat = Circle(”cat”, (0,0), compose(shadow, filldrawer(yellow))),
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NS

dog = Circle(”dog”, (2cm,0), compose(shadow, filler(olive)));
draw(cat, dog);

WG RE LA, AE (3], FEEUEE T Hisk2k A arrowhead ISR E5, WHE ] Arrow(6) st {dH
6bp K/NWE L, BMEER TS, Flin:

Arrow = Arrow(6) ;

draw((0,0) -- (2cm,0), darkblue+2, Arrow);

SRIM LN Fi kg — 5, BUA IS ETH T (En] LAk A ph 2k B A s . T DAMEH § 3.4 HHe &y
subpath SR FE MY —BE. T HOE AR T 0 REAORTIAI S50, oS0 T (3], 40T LAfsE

real arclength(path p);

real arctime(path p, real L);

KA R FEAR ) B R BRI EE L AMIES 2. T2, 1EBS4E g 4608 2 bp WirT LIS K.

subpath(g, 0, arctime(g, arclength(g) - 2bp));
X IS AR Y

IR R KR RIBARK MRS, MARTLUS B — R B . (HIESRIE XS 22 5 2 4040 M AR K B Y
PRSI H— S e

typedef path fpath(path);

path operator@(path p, fpath t)

{
return t(p);
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}

fpath shorten(real pre=0, real post=2)

{
return new path(path p) {

return subpath(p, arctime(p, pre), arctime(p, arclength(p)-post));
s
}
fpath shorten=shorten(0,2);

RXAPTCE L Fi i b 2 Hedh R BB . (X FCEE, T8 dsta] DL
g @ shorten

Y
g @ shorten(2)

KA g 4% 2bp WPIRE. FAL b, XFMCHETESEPR 2 K ar & rh AR E R IR

node cat = Circle(”cat”, (0,0), compose(shadow, filldrawer(yellow))),
dog = Circle(”dog”, (2cm,0), compose(shadow, filler(olive)));

draw(cat, dog);

draw(cat -- dog @ shorten, Arrow);

@—@

I, PrA RS TR AN T, B— 1M B A se B ok . AR — EIRAE B n %
— AR OR A, AR A B & n] SR i e — R R R A BR A 3L (1 4.2) T



4.6. B EXAEHR 126

4.6 HENBH

AR, PHEEANHEE (SRR ) o S KRMREE, IFE—m—SPHE ki AaS 2 B Gl HE
VIFBE, JCHIE RS B @ AU RE R AL B AR B 4258 1% 1 SEBrfifiad o 1m A B B sl R RS ——
RS TARZARVY, BRI T HEMIH M. MR ZA AT Z10T 7 2 BDE 2 i 28 ik 4
FHELAACRS ke nT FH AR 43 mg 7

MR SRR INER S Z AT —F . BEARZIE SiHE R BT LIS o R4 . £ 5 R B2l & T DA S
GERIAR, IR A—HERT LA A InESE — 2 AR R e ok, Xl — k.

W% § 1.3 H) math bk, § 1.5 A8 roundedpath £, § 3.5 Fff) graph Fbu X SEFRAER R —FE, @
¥ T AR B AL R T A X SRR | Rk, BT, WA DU SO — MR, LR R A T
BEEH B INE o R R, SRR B IR R ECER IS — 1 Asymptote SUIFH . BRI, TR T A X L 45
&4 node ZEAMHCHCIHEEH T — T, #3EHE T—> simplenode.asy B3

1 //#-*- coding: utf-8 -*-
2 // simplenode.asy

3 // RTEHELCEE. B3, RIZE0IERER

4

5 // BREER, 7

6 struct node {

7 path outline;

8 picture stuff;

9 pair pos;

10 pair E, N, W, S;

11 pair dir(pair v)

12 {

13 path g = shift(pos) * outline;

14 pair M = max(g), m = min(g), ¢ = 0.5*(M+m);
15 path ray = ¢ -- ¢ + lTength(M-m)*unit(v);

16 return intersectionpoint(g, ray);
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17 }

18 pair angle(real ang)

19 {

20 return this.dir(dir(ang));
21 }

22 }

23

24 // BEIBESEREE
25 void draw(picture pic=currentpicture, node[] nodearr)

26 {

27 for (node nd: nodearr)

28 add(pic, shift(nd.pos) * nd.stuff);
29 }

30

31 // BE—TEHDTER

32 void draw(picture pic=currentpicture ... node[] nodearr)
33 {

34 draw(pic, nodearr);

35 }

36

37 // DIELHIRESEEY

38 typedef void draw_t(picture pic, path g);
39

40 // 2 TIELFIRENES

41 draw_t compose(... draw_t[] drawfns)

42 {

43 return new void(picture pic, path g) {
44 for (draw_t f : drawfns)
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45 flpic, 9;

46 s

47 }

48

49 // TDRE, AMOLIERYLLE]

50 draw_t none = new void(picture pic, path g){};
51 // BENAELZ

52 draw_t drawer(pen p)

53 {

54 return new void(picture pic, path g) {
55 draw(pic, g, p);

56 };

57 }

58 draw_t drawer=drawer(currentpen) ;
59 // IBFTINIE
60 draw_t filler(pen p)

61 {

62 return new void(picture pic, path g) {
63 fill(pic, g, p);

64 };

65 }

66 draw_t filler=filler(currentpen);

67 // NBEFRHELZ

68 draw_t filldrawer(pen fillpen, pen drawpen=currentpen)
69 {

70 return new void(picture pic, path g) {

71 filldraw(pic, g, fillpen, drawpen);

72 Iy

128
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73 }

74

75 // BEIREEIBNE, SE_1T3EW

76 draw_t doubledrawer(pen p, pen bg=white)

77 {

78 return compose(drawer(p+linewidth(p)*3), drawer(bg+linewidth(p)));
79 }

80 draw_t doubledrawer = doubledrawer(currentpen);

81

82 // BEIFA%
83 draw_t shadow(pair shift=2SE, real scale=1, pen color=gray)
84 {

85 return new void(picture pic, path g) {

86 fill1(pic, shift(shift)*scale(scale)*g, color);
87 };

88 }

89 draw_t shadow=shadow();

90

o1 // BFEREMDERE, H="TEI
92 node Circle(Label text, pair pos, pen textpen=currentpen,
93 draw_t drawfn)

94 {

95 node nd;

96 nd.pos = pos;

97 Tabel(nd.stuff, text, textpen);

98 pair M = max(nd.stuff), m = min(nd.stuff);
99 nd.outline = circle(0.5*(M+m), 0.5*length(M-m));
100 drawfn(nd.stuff, nd.outline);

129
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101 nd.E = nd.dir(E);

102 nd.N = nd.dir(N);

103 nd.W = nd.dir(Ww);

104 nd.S = nd.dir(S);

105 return nd;

106 }

107

108 // BERIERER

109 path operator--(node ndl, node nd2)

110 {

111 path gl = shift(ndl.pos) * ndl.outline;
112 path g2 = shift(nd2.pos) * nd2.outline;

113 pair cl = (max(gl)+min(gl)) / 2;
114 pair c2 = (max(g2)+min(g2)) / 2;
115 path edge = cl1 -- c2;

116 edge = firstcut(edge, gl).after;
117 edge = Tastcut(edge, g2).before;
118 return edge;

119 }

120

121 // EERUELREESE R

122 typedef path edgeconnector(node ndl, node nd2);
123 // EBERLEAERRINAYRESERY

124 typedef path edgemaker(node nd);

125

126 // ndl .. con .. nd2 BYRI—¥

127 edgemaker operator. . (node nd, edgeconnector con)
128 {
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129 return new path(node nd2) {
130 return con(nd, nd2);

131 };

132 }

133

134 // ndl .. con .. nd2 BNE—%

135 path operator. . (edgemaker maker, node nd)
136 {

137 return maker(nd);

138 }

139

140 path operator. . (node nd, edgemaker maker)
141 {

142 return maker(nd);

143 }

144

145 // DL ang FAESHBIERIZ

146 edgeconnector bend(real ang)

147 {

148 return new path (node ndl, node nd2) {

149 path gl = shift(ndl.pos) * ndl.outline;

150 path g2 = shift(nd2.pos) * nd2.outline;

151 pair cl = (max(gl)+min(gl)) / 2;

152 pair c2 = (max(g2)+min(g2)) / 2;

153 real deg = degrees(c2 - cl);

154 return ndl.angle(deg+ang) {dir(deg+ang)}

155 .. {dir(deg-ang)} nd2.angle(180+deg-ang);

156 };

131
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157 }

158

159 // EBEEE

160 edgeconnector bendleft = bend(30);

161 edgeconnector bendright = bend(-30);

162

163 // BB

164 edgemaker loop(pair direction, real ratio=1.5)
165 {

166 return new path(node nd) {

167 real deg = degrees(direction);

168 real anglel = deg - 15, angle2 = deg + 15;

169 pair mid = nd.angle(deg)

170 + ratio*fontsize(currentpen)*unit(direction);
171 return nd.angle(anglel) {dir(anglel)} .. mid

172 .. {-dir(angle2)} nd.angle(angle2);

173 };

174 }

175

176 // N RIHERTIRAVREESE R
177 typedef path fpath(path);

178

179 // FARE t /ERFER p

180 path operator@(path p, fpath t)
181 {

182 return t(p);

183 }

184

132
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185 // 8RS8 1R. RRIANKRIRLEFRE 2bp
186 fpath shorten(real pre=0, real post=2)

187 {

188 return new path(path p) {

189 return subpath(p, arctime(p, pre), arctime(p, arclength(p)-post));
190 };

191 }

192 fpath shorten=shorten(0,2);

1 H E SRR S FRRELY Asymptote SCPFE—iE, REMHI—4> import 7%, SURELE— Ay SCiF
], s B E OB Y 4R L RE

1 //#-*- coding: utf-8 -*-

2 // automata.asy

3 // R C EES3RFIEBREN (FE simplenode &)

4 import simplenode;

5

6 settings.tex="xelatex”;

7 usepackage(”xeCIK);

8 texpreamble(”\setCIKmainfont{SimHei}”);

9

10 real u = 2cm;

11 Arrow = Arrow(6);

12 pen text = white;

13 pen starttext = black;

14 currentpen = linewidth(0.6) + fontcommand(”\scriptsize\ttfamily”);
15

16 draw_t Initial = none;

17 draw_t State = compose(shadow, filldrawer(deepgreen, darkgreen+0.6));
18 draw_t Accepting = compose(shadow, filler(deepgreen),
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19 drawer(darkgreen+1.8), drawer(white+0.6));
20
21 node g0 = CGircle(”$9_0%", (0,0), text, State),

22 gl = Gircle(”$9_1%", g0.pos + u*S, text, State),

23 g2 = Gircle("$9_2%", ql.pos + u*E, text, Accepting),

24 g3 = CGircle(”$9_3%", q0.pos + u*E, text, State),

25 g4 = Circle(”$9_4%", g3.pos + u*E + 0.5u*S, text, State),
26 g5 = CGircle(”$9_5%", g4.pos + u*E, text, State),

27 g6 = Gircle("$9_6%", q5.pos + u*E, text, Accepting),

28 q7 = Gircle("$9_7%$", g6.pos + u*E, text, Accepting);
29 node start = Circle("F#8”, q0.pos + 0.7u*W, starttext, Initial);
30 draw(start, q0, ql, 92, 93, a4, g5, g6, q7);

31

32 draw(start -- g0 @ shorten, Arrow);

33 draw(”.”, g0 -- gl @ shorten, Arrow);
34 draw(”[0-9]”, gl -- g2 @ shorten, Arrow);
35 draw(”.”, g3 -- g2 @ shorten, Arrow);

36 draw(”[eE]”, g2 -- g4 @ shorten(1,2), Arrow);

37 draw(Label(”[0-9]”, LeftSide), g0 -- g3 @ shorten, Arrow);
38 draw(Label (”[eE]”, LeftSide), g3 -- g4 @ shorten, Arrow);
39 draw(Label ("[+-]", LeftSide), g4 -- g5 @ shorten, Arrow);
40 draw(Label (”[0-9]”, LeftSide), q5 -- g6 @ shorten, Arrow);
41 draw(Label (" [fF1L]”, LeftSide), q6 -- q7 @ shorten(1,2), Arrow);
42 draw(”[0-9]”, g3 .. loop(N) @ shorten, Arrow);

43 draw(”[0-9]”, g2 .. loop(S) @ shorten(1,2), Arrow);

44 draw(”[0-9]”, g6 .. loop(N) @ shorten(1,2), Arrow);

45 draw(”’[0-9]”, q4 .. bendright .. g6 @ shorten, Arrow);

46 draw(”’[fFTL]”, g2 .. bendright .. g7 @ shorten(1,2), Arrow);



4.7. 3] BAarRiE 135
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[eE]
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HEEH A BHEL 20,
FIF simplenode T LA, HAHIF G240,

2. (HLiEHE ) 255 Asymptote FrdfEfidl plain_filldraw.asy %} filltype 8RR EL, =% (3] WOiHH, 2
MrEHLEl . 76 Asymptote 1.90 1, filltype #5E X W

1 struct filltype

2 {

typedef void fill12(frame f, path[] g, pen fillpen);
fi112 fil112;

pen fillpen;

pen drawpen;

int type;

static int Fill=1;

10 static int FillDraw=2;
11 static int Draw=3;

12 static int NoFill=4;
13 static int UnFill1=5;

© 0 N O Ul bk W

14
15 void operator init(int type=0, pen fillpen=nullpen, pen drawpen=nullpen,
16 fi112 fi112) {

17 this.type=type;
18 this.fillpen=fillpen;

19 this.drawpen=drawpen;
20 this.fi112=fi112;
21}

22 void fill(frame f, path[] g, pen p) {fil112(f,g9,p);}
23 }
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. Fi112 B4k 2% Fi11 % filltype BBz, o2 Hdh RadialShade fi952
L, B— Shadow HYIE FEZE A, S Al I 7™ 250 #5225 45 r5, 0 B 52 ek BORE TR) R 352 . 7E Asymptote 1.90 H
RadialShade #2324 -

1 filltype RadialShade(pen penc, pen penr)
2 {
3 return filltype(new void(frame f, path[] g, pen) {
4 pair c=(min(g)+max(g))/2;
5 radialshade(f,g,penc,c,0,penr,c,abs(max(g)-min(g))/2);
6 3
7}
HACRTE:
object cat

= draw(”cat”, ellipse, (0,0), xmargin=2mm, RadialShade(yellow, red));

( cat)

3. P RHTT Circle PRELAISEEL, A simplenode BHIEINAEIY . WA . 2200 SR HAMIEATE ARG s A8 PREK,
DA i 5 s R o ARAT AR AN 2L, WSO S AERIEE RS margin, FIE 4SS R i R AL
RURT DUEX AR (URAT LA ARG ) -

node Rectangle(Label text, pair pos, pen textpen=currentpen,
real margin=fontsize(textpen)/3, draw_t drawfn);

NIZREF Circle — 7 AR FEIRIEIR, .

node cat = Circle("cat”, (0,0), filldrawer(yellow)),
dog = Rectangle(”’dog”, (3cm,0), filler(olive));



4.7. A AeFiE 138

draw(cat, dog);
draw(cat .. bendleft .. dog, Arrow);
draw(dog .. bendleft .. cat, Arrow);

4. ¥ifii bendleft. bendright M X, 4 simplenode #8475 edgeconnector ZXEIEL )y, Hildn, wf
DI B T e HY, B HESERIT
node cat = Circle("cat”, (0,0), filldrawer(yellow)),
dog = Circle(”dog”, (4cm,3cm), filler(olive));
draw(cat, dog);
draw(cat .. HV .. dog, Arrow);

FHE MR VH, EsemaE m AL, FmK-FRZk. (F75: HV M VH 592 Cnl BB operator-- i 4H
o)

5. fEATIAISEEL cat .. bendleft .. dog XAHEILMS, J“3H M —A R By hE 2R, F5g bdun] DU
— G b R U .
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typedef path edgeconnector(node ndl, node nd2);

// BPEIKE

struct node_con {
node nd;
edgeconnector con;

}
// ndl .. con .. nd2 BYARI—3¥
node_con operator..(node nd, edgeconnector con)

{
}

7

// ndl .. con .. nd2 BN@—%
path operator. . (hode_con nc, node nd)

{
}

7 s

6. HF5TICIL,

(@) 7EHZA~ draw_t 2RI REUE A — A BRI, ™ FHIRE L T compose K&, HIAF LLiE—L KT
PREE & —FE ek, i AmkE B8R RE . b N rrysLel.
draw_t operator+(draw_t f1, draw_t f2)
{

/e
}
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JEEh T, R INEEEAT R A A SGX M
? draw_t operator+(... draw_t[] fns);

FUl B SE RIS X —Jtis Be L 2% 1.

(b) FriciE MBI T 45 & B . mTTA IR IE BT 27 BREL &R G R OB B AT A EDW? Uik,
D AN =

(c) “# ¥ L) shorten RECZ T LARE b, — P RIHEAAETFE Asymptote H @ B EAFRIPLIEH L
- AL B, AR B AR AR BN S . AR ORI, Asymptote FOR R BAFRIILE S o
WL R I3 AL Asymptote M HIRIE, Jf7% IE7E Asymptote Hr Al EBAEEAF T, &AM A
TEERE SR (e LS8, SHCEEBA A RIS ) o

7. RO LA E T LR draw_t 19255, none. drawer. filler. filldrawer. shadow %%, i#HY 7&
simplenode FE X, IR AR I #5257 RadialShade RS, MEAAHH AR LY F0, Han
Ui, § 4.1 PERIESTIERSER I ETE .

AR AL RIENE S, AISE (1], CIEFEEMERSE (41,

Asymptote H il FIEEIE—BHBAR N E i, —B# & § 4.1 —17 object ZRAIHLIIZ:HIAY . [l
Asymptote LR IEARIE flowchart & — & H T4 HRFERI A B, Hiw X T block 5/, MGFEHIE ., 2%
. BB, BMAEE. #1200 (bevel) FENBIZFTE B, 7% H R T o] LIREIFF, (X MBI %
A RAMGA T IR R ERICEE, 7S object KA, MIE K Waterloo K*#RYi#H 14 Hubert Chan
B4 i — N RS A HEZE graphtheory2.asy (7F http://asymptote.sourceforge.net/links.html G4}
), W TRMBIIEE, SRS K simplenode BEHAT AL, #EFH T —L81idik . AR simplenode
B R TEEEFE LIRS B —1> node B 3Lat b faifb el gmis 200, JEACAS AT LIFE http://asy4cn.googlecode.
com/ $#,

AFEH simplenode H—28ikit5Z TikZ R4S, Z5F (111,
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[f}3% A GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. http://fsf.org/

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

A.1 Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share
and change the works. By contrast, the GNU General Public License is intended to guarantee your freedom to
share and change all versions of a program-to make sure it remains free software for all its users. We, the Free
Software Foundation, use the GNU General Public License for most of our software; it applies also to any other
work released this way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for them
if you wish), that you receive source code or can get it if you want it, that you can change the software or use
pieces of it in new free programs, and that you know you can do these things.
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To protect your rights, we need to prevent others from denying you these rights or asking you to surrender
the rights. Therefore, you have certain responsibilities if you distribute copies of the software, or if you modify
it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to
the recipients the same freedoms that you received. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software,
and (2) offer you this License giving you legal permission to copy, distribute and/or modify it.

For the developers’ and authors’ protection, the GPL clearly explains that there is no warranty for this free
software. For both users’ and authors’ sake, the GPL requires that modified versions be marked as changed, so
that their problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the software inside
them, although the manufacturer can do so. This is fundamentally incompatible with the aim of protecting
users’ freedom to change the software. The systematic pattern of such abuse occurs in the area of products for
individuals to use, which is precisely where it is most unacceptable. Therefore, we have designed this version
of the GPL to prohibit the practice for those products. If such problems arise substantially in other domains,
we stand ready to extend this provision to those domains in future versions of the GPL, as needed to protect
the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow patents to
restrict development and use of software on general-purpose computers, but in those that do, we wish to avoid
the special danger that patents applied to a free program could make it effectively proprietary. To prevent this,
the GPL assures that patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modification follow.

A.2 Terms and Conditions

0. Definitions.
“This License” refers to version 3 of the GNU General Public License.
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“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor
masks.

“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed
as “you”. “Licensees” and “recipients” may be individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright
permission, other than the making of an exact copy. The resulting work is called a “modified version” of
the earlier work or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work based on the Program.

To “propagate” a work means to do anything with it that, without permission, would make you directly
or secondarily liable for infringement under applicable copyright law, except executing it on a computer
or modifying a private copy. Propagation includes copying, distribution (with or without modification),
making available to the public, and in some countries other activities as well.

To “convey” a work means any kind of propagation that enables other parties to make or receive copies.
Mere interaction with a user through a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes a conve-
nient and prominently visible feature that (1) displays an appropriate copyright notice, and (2) tells the
user that there is no warranty for the work (except to the extent that warranties are provided), that li-
censees may convey the work under this License, and how to view a copy of this License. If the interface
presents a list of user commands or options, such as a menu, a prominent item in the list meets this
criterion.

1. Source Code.

The “source code” for a work means the preferred form of the work for making modifications to it. “Object
code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an official standard defined by a recognized
standards body, or, in the case of interfaces specified for a particular programming language, one that is
widely used among developers working in that language.
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The “System Libraries” of an executable work include anything, other than the work as a whole, that (a)
is included in the normal form of packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that Major Component, or to implement a
Standard Interface for which an implementation is available to the public in source code form. A “Major
Component”, in this context, means a major essential component (kernel, window system, and so on) of
the specific operating system (if any) on which the executable work runs, or a compiler used to produce
the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the source code needed to generate,
install, and (for an executable work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work’s System Libraries, or general-purpose
tools or generally available free programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source includes interface definition files
associated with source files for the work, and the source code for shared libraries and dynamically linked
subprograms that the work is specifically designed to require, such as by intimate data communication
or control flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically from other
parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program, and are irre-
vocable provided the stated conditions are met. This License explicitly affirms your unlimited permission
to run the unmodified Program. The output from running a covered work is covered by this License only
if the output, given its content, constitutes a covered work. This License acknowledges your rights of fair
use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, without conditions so long as
your license otherwise remains in force. You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you with facilities for running those
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works, provided that you comply with the terms of this License in conveying all material for which you do
not control copyright. Those thus making or running the covered works for you must do so exclusively
on your behalf, under your direction and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated below. Subli-
censing is not allowed; section 10 makes it unnecessary.

3. Protecting Users’ Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure under any applicable law
fulfilling obligations under article 11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid circumvention of technological
measures to the extent such circumvention is effected by exercising rights under this License with respect
to the covered work, and you disclaim any intention to limit operation or modification of the work as a
means of enforcing, against the work’s users, your or third parties’ legal rights to forbid circumvention
of technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program’s source code as you receive it, in any medium, provided
that you conspicuously and appropriately publish on each copy an appropriate copyright notice; keep
intact all notices stating that this License and any non-permissive terms added in accord with section 7
apply to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy of
this License along with the Program.

You may charge any price or no price for each copy that you convey, and you may offer support or warranty
protection for a fee.

5. Conveying Modified Source Versions.
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You may convey a work based on the Program, or the modifications to produce it from the Program, in
the form of source code under the terms of section 4, provided that you also meet all of these conditions:

(a) The work must carry prominent notices stating that you modified it, and giving a relevant date.

(b) The work must carry prominent notices stating that it is released under this License and any condi-
tions added under section 7. This requirement modifies the requirement in section 4 to “keep intact
all notices”.

(c) Youmust license the entire work, as a whole, under this License to anyone who comes into possession
of a copy. This License will therefore apply, along with any applicable section 7 additional terms, to
the whole of the work, and all its parts, regardless of how they are packaged. This License gives no
permission to license the work in any other way, but it does not invalidate such permission if you
have separately received it.

(d) If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if
the Program has interactive interfaces that do not display Appropriate Legal Notices, your work need
not make them do so.

A compilation of a covered work with other separate and independent works, which are not by their nature
extensions of the covered work, and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an “aggregate” if the compilation and its
resulting copyright are not used to limit the access or legal rights of the compilation’s users beyond what
the individual works permit. Inclusion of a covered work in an aggregate does not cause this License to
apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections 4 and 5, provided that
you also convey the machine-readable Corresponding Source under the terms of this License, in one of
these ways:
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(@)

(b)

(c)

(e)

Convey the object code in, or embodied in, a physical product (including a physical distribution
medium), accompanied by the Corresponding Source fixed on a durable physical medium customarily
used for software interchange.

Convey the object code in, or embodied in, a physical product (including a physical distribution
medium), accompanied by a written offer, valid for at least three years and valid for as long as you
offer spare parts or customer support for that product model, to give anyone who possesses the
object code either (1) a copy of the Corresponding Source for all the software in the product that is
covered by this License, on a durable physical medium customarily used for software interchange,
for a price no more than your reasonable cost of physically performing this conveying of source, or
(2) access to copy the Corresponding Source from a network server at no charge.

Convey individual copies of the object code with a copy of the written offer to provide the Corre-
sponding Source. This alternative is allowed only occasionally and noncommercially, and only if you
received the object code with such an offer, in accord with subsection 6b.

Convey the object code by offering access from a designated place (gratis or for a charge), and offer
equivalent access to the Corresponding Source in the same way through the same place at no further
charge. You need not require recipients to copy the Corresponding Source along with the object
code. If the place to copy the object code is a network server, the Corresponding Source may be on a
different server (operated by you or a third party) that supports equivalent copying facilities, provided
you maintain clear directions next to the object code saying where to find the Corresponding Source.
Regardless of what server hosts the Corresponding Source, you remain obligated to ensure that it is
available for as long as needed to satisfy these requirements.

Convey the object code using peer-to-peer transmission, provided you inform other peers where
the object code and Corresponding Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding Source as
a System Library, need not be included in conveying the object code work.

A “User Product” is either (1) a “consumer product”, which means any tangible personal property which
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is normally used for personal, family, or household purposes, or (2) anything designed or sold for incor-
poration into a dwelling. In determining whether a product is a consumer product, doubtful cases shall
be resolved in favor of coverage. For a particular product received by a particular user, “normally used”
refers to a typical or common use of that class of product, regardless of the status of the particular user
or of the way in which the particular user actually uses, or expects or is expected to use, the product. A
product is a consumer product regardless of whether the product has substantial commercial, industrial
or non-consumer uses, unless such uses represent the only significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures, authorization keys, or
other information required to install and execute modified versions of a covered work in that User Product
from a modified version of its Corresponding Source. The information must suffice to ensure that the
continued functioning of the modified object code is in no case prevented or interfered with solely because
modification has been made.

If you convey an object code work under this section in, or with, or specifically for use in, a User Product,
and the conveying occurs as part of a transaction in which the right of possession and use of the User
Product is transferred to the recipient in perpetuity or for a fixed term (regardless of how the transaction
is characterized), the Corresponding Source conveyed under this section must be accompanied by the
Installation Information. But this requirement does not apply if neither you nor any third party retains
the ability to install modified object code on the User Product (for example, the work has been installed
in ROM).

The requirement to provide Installation Information does not include a requirement to continue to provide
support service, warranty, or updates for a work that has been modified or installed by the recipient, or
for the User Product in which it has been modified or installed. Access to a network may be denied when
the modification itself materially and adversely affects the operation of the network or violates the rules
and protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this section must
be in a format that is publicly documented (and with an implementation available to the public in source
code form), and must require no special password or key for unpacking, reading or copying.



A.2. TERMS AND CONDITIONS 149

7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this License by making exceptions from
one or more of its conditions. Additional permissions that are applicable to the entire Program shall be
treated as though they were included in this License, to the extent that they are valid under applicable law.
If additional permissions apply only to part of the Program, that part may be used separately under those
permissions, but the entire Program remains governed by this License without regard to the additional
permissions.

When you convey a copy of a covered work, you may at your option remove any additional permissions
from that copy, or from any part of it. (Additional permissions may be written to require their own removal
in certain cases when you modify the work.) You may place additional permissions on material, added by
you to a covered work, for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work, you may (if
authorized by the copyright holders of that material) supplement the terms of this License with terms:
(a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this
License; or

(b) Requiring preservation of specified reasonable legal notices or author attributions in that material or
in the Appropriate Legal Notices displayed by works containing it; or

(c) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of
such material be marked in reasonable ways as different from the original version; or

(d) Limiting the use for publicity purposes of names of licensors or authors of the material; or

(e) Declining to grant rights under trademark law for use of some trade names, trademarks, or service
marks; or

(f) Requiring indemnification of licensors and authors of that material by anyone who conveys the ma-
terial (or modified versions of it) with contractual assumptions of liability to the recipient, for any
liability that these contractual assumptions directly impose on those licensors and authors.
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All other non-permissive additional terms are considered “further restrictions” within the meaning of
section 10. If the Program as you received it, or any part of it, contains a notice stating that it is governed
by this License along with a term that is a further restriction, you may remove that term. If a license
document contains a further restriction but permits relicensing or conveying under this License, you may
add to a covered work material governed by the terms of that license document, provided that the further
restriction does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place, in the relevant source
files, a statement of the additional terms that apply to those files, or a notice indicating where to find the
applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately written license,
or stated as exceptions; the above requirements apply either way.

8. Termination.

You may not propagate or modify a covered work except as expressly provided under this License. Any
attempt otherwise to propagate or modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third paragraph of section 11).

However, if you cease all violation of this License, then your license from a particular copyright holder
is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your
license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable
means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder
notifies you of the violation by some reasonable means, this is the first time you have received notice of
violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30
days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received
copies or rights from you under this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same material under section 10.
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Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program. Ancillary
propagation of a covered work occurring solely as a consequence of using peer-to-peer transmission to
receive a copy likewise does not require acceptance. However, nothing other than this License grants
you permission to propagate or modify any covered work. These actions infringe copyright if you do not
accept this License. Therefore, by modifying or propagating a covered work, you indicate your acceptance
of this License to do so.

Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a license from the original
licensors, to run, modify and propagate that work, subject to this License. You are not responsible for
enforcing compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an organization, or substantially all assets
of one, or subdividing an organization, or merging organizations. If propagation of a covered work results
from an entity transaction, each party to that transaction who receives a copy of the work also receives
whatever licenses to the work the party’s predecessor in interest had or could give under the previous
paragraph, plus a right to possession of the Corresponding Source of the work from the predecessor in
interest, if the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted or affirmed under this
License. For example, you may not impose a license fee, royalty, or other charge for exercise of rights
granted under this License, and you may not initiate litigation (including a cross-claim or counterclaim
in a lawsuit) alleging that any patent claim is infringed by making, using, selling, offering for sale, or
importing the Program or any portion of it.

Patents.

A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on
which the Program is based. The work thus licensed is called the contributor’s “contributor version”.
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A contributor’s “essential patent claims” are all patent claims owned or controlled by the contributor,
whether already acquired or hereafter acquired, that would be infringed by some manner, permitted by
this License, of making, using, or selling its contributor version, but do not include claims that would
be infringed only as a consequence of further modification of the contributor version. For purposes of
this definition, “control” includes the right to grant patent sublicenses in a manner consistent with the
requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contrib-
utor’s essential patent claims, to make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express agreement or commitment, however
denominated, not to enforce a patent (such as an express permission to practice a patent or covenant
not to sue for patent infringement). To “grant” such a patent license to a party means to make such an
agreement or commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of
the work is not available for anyone to copy, free of charge and under the terms of this License, through
a publicly available network server or other readily accessible means, then you must either (1) cause the
Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefit of the patent
license for this particular work, or (3) arrange, in a manner consistent with the requirements of this
License, to extend the patent license to downstream recipients. “Knowingly relying” means you have
actual knowledge that, but for the patent license, your conveying the covered work in a country, or your
recipient’s use of the covered work in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by
procuring conveyance of, a covered work, and grant a patent license to some of the parties receiving the
covered work authorizing them to use, propagate, modify or convey a specific copy of the covered work,
then the patent license you grant is automatically extended to all recipients of the covered work and works
based on it.
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A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the
exercise of, or is conditioned on the non-exercise of one or more of the rights that are specifically granted
under this License. You may not convey a covered work if you are a party to an arrangement with a third
party that is in the business of distributing software, under which you make payment to the third party
based on the extent of your activity of conveying the work, and under which the third party grants, to
any of the parties who would receive the covered work from you, a discriminatory patent license (a) in
connection with copies of the covered work conveyed by you (or copies made from those copies), or (b)
primarily for and in connection with specific products or compilations that contain the covered work,
unless you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or other defenses
to infringement that may otherwise be available to you under applicable patent law.

No Surrender of Others’ Freedom.

If conditions are imposed on you (Whether by court order, agreement or otherwise) that contradict the
conditions of this License, they do not excuse you from the conditions of this License. If you cannot
convey a covered work so as to satisfy simultaneously your obligations under this License and any other
pertinent obligations, then as a consequence you may not convey it at all. For example, if you agree to
terms that obligate you to collect a royalty for further conveying from those to whom you convey the
Program, the only way you could satisfy both those terms and this License would be to refrain entirely
from conveying the Program.

Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any covered
work with a work licensed under version 3 of the GNU Affero General Public License into a single combined
work, and to convey the resulting work. The terms of this License will continue to apply to the part which
is the covered work, but the special requirements of the GNU Affero General Public License, section 13,
concerning interaction through a network will apply to the combination as such.

14. Revised Versions of this License.
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The Free Software Foundation may publish revised and/or new versions of the GNU General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies that a certain numbered
version of the GNU General Public License “or any later version” applies to it, you have the option of
following the terms and conditions either of that numbered version or of any later version published by
the Free Software Foundation. If the Program does not specify a version number of the GNU General Public
License, you may choose any version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General Public License
can be used, that proxy’s public statement of acceptance of a version permanently authorizes you to
choose that version for the Program.

Later license versions may give you additional or different permissions. However, no additional obliga-
tions are imposed on any author or copyright holder as a result of your choosing to follow a later version.

Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE
THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH
YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPY-
RIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS PERMIT-
TED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING
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BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect
according to their terms, reviewing courts shall apply local law that most closely approximates an absolute
waiver of all civil liability in connection with the Program, unless a warranty or assumption of liability
accompanies a copy of the Program in return for a fee.

A.3 End of Terms and Conditions

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way
to achieve this is to make it free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source
file to most effectively state the exclusion of warranty; and each file should have at least the “copyright” line
and a pointer to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.>
Copyright (C) <textyear> <name of author>

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
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MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.
If the program does terminal interaction, make it output a short notice like this when it starts in an inter-
active mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type ‘show w’.
This is free software, and you are welcome to redistribute it
under certain conditions; type ‘show c’ for details.

The hypothetical commands show w and show c should show the appropriate parts of the General Public
License. Of course, your program’s commands might be different; for a GUI interface, you would use an “about
box”.

You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright
disclaimer” for the program, if necessary. For more information on this, and how to apply and follow the GNU
GPL, see http://www.gnu.org/licenses/.

The GNU General Public License does not permit incorporating your program into proprietary programs. If
your program is a subroutine library, you may consider it more useful to permit linking proprietary applications
with the library. If this is what you want to do, use the GNU Lesser General Public License instead of this License.

But first, please read http://www.gnu.org/philosophy/why-not-Tgp1.html.
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