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Thus x (o) = 1.0, and it is a stable fixed point.
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AL A2 %

Master7 #2 5 & ok %k - BE S AL, 4

@ In terms of master equation,

d

+b(n=1)Ppq —d(n) Po—mP,—b(n)P,. (134)

Q Stationary state is defined by 2P, = 0.

Q@ ERBETEG(z,t) = N g 2"Pn(t)-

Q it 74 (Rate Equation) 5% R K. REXEMREX *
B— AR AE R b2 S F P (ny)



G5 RS F

NAFEG: RAE%®

Q@ T Regxhah. ABNREALEMBTEST %, M2y, MoaRAL
AT H T A

Q NZ: IAFRAATHERGERRLS, 2 H2k, BTSN,
HARBES . HEAREKE, R, Lyaponovis 4

@ 4. logistic Bk 4t #E#HH %, LorentzdkF. smaled ¥

Q Bir: WAL 2, BREEEHNAR, THITAH, BRIk
S, R

Q H5HINREYRY: FITREARERFERMT 2. Aft2, &%
FRRXEGTHTARA; KRINABZRAEALRERGTHEEAR

Q Fib: ERFAAOMNPUMANZLAAIMOBREHRK, £
2R ARARIRFERND ) ZAAOEKR, BERNL L
N ARG HEMNEAF

Q@ H k. (RE. FelFfte) (FA CREFEMET) )
Aoty Bk Ae——R 50 A 51 48) > (MLh HAE&KE A
#4.) » {lInvitation to Dynamical Systems) (Edward R.

Scheinerman
¥ % &4 IR EAGHAZEER 160/ 185




PR LTPE

B F F % . MMalthusiE & 2| ogistic A &

Q@ fME oA (Malthus) » # &4 Fa
Xns1 = (1+a) X (135)
Y KXy, HRAVA
Xo = (1+ )" Xo. (136)

R, KMITAEERE, BT EFLRe>0, FMNLETE.
Q HAEF:

Xnit = (1 + @) xp — BX2, (137)
FHEE-THX, TAIHOEL, KA T A5G 3
Xnt1 = ¥Xn (1 = Xn) . (138)

Q EMNFMARZIAFHHFIR . G& . g, HEAMH. 2AH. &
W, KNFEh T AR AR, 2 B
AGRE IFRAGAEER 161/185



Bl 5 AR Bt 7

H ) F A G MMalthus#t & 2|logistic#E &

Q@ fMEkuoEA (Malthus) » # &4 %o
X = ax (139)
bR Fthxg, RAVA
x (1) = e*'xo. (140)

Ak, kPAFAHEFHE, x(DBTEF L Ra >0, TMHETE.
Q FARLTE.

X = ax — Bx?, (141)
FHEE-THX, TXHOAL, KA41T G5
. 1
= 1-—x]|. 142
X yx( KX) (142)
Q EMEMREAFHHFIAR . VAT EIEAETE B M
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PR LTPE

ft a7 A%

Q AHAL:
Xnt1 = g (Xn, pt) (143)
Q EHA%:
x =f(x(t),u) (144)
Q o mAENL:
x(t+ At) = x(t) + f(x(t),u) At (145)

RFE EFHMGEAL, HldeRunge—Kuttaz & . FRE T &35 .

Q FH AL, BT A B EN, RIFFAGEITH

Q@ vk EHRLESZETFTAARBREA, @ ELANELA L FFiE M
HiEi, THITAEER . LR, B EHBRBEOALAER LK
FRRA &L

Q F—#MFHNAG . SMET BN, S, GHRFTRED
FRBAIE TN T ETR—NRRB TG54, LrE
2 2 4% 3k 3R A A2 b4 4 kM
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Btk b 3 Kbk oh 7 %

/f‘]-/z\;%i}]jj 4%?/\ 5 gék:’

Q@ AL ETHER. AL, B, BRow&, 2HHFN (e A,
B, TR, L, %A, BRIF) REABTH, Rib (W88, 46
IRE)  EAHRK

Q Moy FAAKETHEF X, ZGHKRE, ACFEIRELEY

Q BAEA . FTHYOFARIHER, KTHHF, MMy T4,
TR A2 AR

QO NAMALRGTHITAINELEAL



PR LTPE

SMHAYG . EIEEH

(X,/J) =A () x, f(x,1) = B (1) x
: Xy =A% x(t) = eBix(0)-

Iiﬁﬁ M F RS ks Ko, ABERTAGRIEAM N R
G HEBHARTONAEMANE# . L PRI RHEXELLAKR
T RIEE 2 2 & G RAERF -

Q #14 . 1%"#1?%X1 = X—n27,5(2 = —mw2X1 s ATHERME, KA
Bm=1,0=1. 0T A5 5] eBeg it 2k X .
Q #%|. MalthustZ® , —4%, A% Aa-

:-E')(Q

o
2]
Q %

vy coan kR sl



Bl 5 AR Bt 7

a7 A2 4B AR %

@ EulerZ %, A T% . SHmatlab, maple, mathematica, sage, gslrtix
@ 4MRunge-Kutta7 % . B % . S matlab, maple, mathematica,
sage, gsltiz

Q FL&MTAEKIK, Newtoniz#hx. B L% . Hmatlab, maple,
mathematica, sage, gslt 4k



PR LTPE

HEEHIN . T RRERTH

o Z:i}] BX

X" =g (x*,u). (146)
Q I AR X = x* + ox> EAFBloxty 5 42,
6Xnit =g (X*, 1) 6Xp + 0 (62x,,). (147)
Q A LELHE AL
f(x*,1) = 0. (148)
Q I N DRFXx = x* +ox, HAFEBIox8)F A2,
x = (x", 1) 6x + 0 (6%x). (149)
TS g AGg, f EFER—ASERE .
@ fFidk: Bg(x) =cosx, MBERA, RAXHA, KBRFH R,

WARH BB T



Bl 5 B %

Q AN A% S %, P66, IDS



% Rk At 5 97

Qz 1 =2"+cFENSHBAE, At
Q ¥ &, Cantork. %7
Q@ . Bz, =2"+c, #MandelbrotA .



@%%$M@ 5 A8 24 1T S48 AL AR AR 19 A
&%ﬁﬂ BRANERE CRRTREWAE) » FFRAEHF X
WA RGBT RRAY T k. AGORAT Ex (1) REWE
ABx () =x0 WEEEY(t) BHEEU() B

x="f(x,u,t) (150)

y=9(xut) (151)
ARSI QU (1) AFy (1)1 — g

S = Sly (1)] (152)

WARAE o AR RKRETAE LT HRELABG, w8
ih (Xf) = Oﬁ"h(tf)/k/\h RERFFRAT . R B AHBR
y (B A& y* (t), MSHEE Ry -y a9z .
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B % 0 — R AR E A

Q LALLM 5 A
© A ¥ ML BE



EEFHEHBRN

1= W e 24

Q@ #Bl, A&RA, Tok. XASME607T T, BIEFA
201, 80F AL L FEFLER05T L. FHFRKASR107
ZH, FEFELVRBEAEBREERR. (T 80MEE X
ARk



S R GLIE A8

Q AM A% iz
x = Ax + Bu (153)
y = Cx+ Du (154)
U AR A (fo) = xofe 45 R I Ly, H4E A& 8y ()10 ARy (1Bl
BMERAY (), iR
S=t)-y) ly(tr) -y (155)

BUAR <] MA -
Q %%, %48
Q FIA . RARIATH#ANZIAMER, BRERT?



BB P R A

4 1 0 R B A A ] T

@ Hamilton7 %
Q 4]



THHEHEA

ZLinux T %% E47CA2 )5, make L #F

Q@ LE. . WAE5AE (KZFAARCEALE LS KX Lig T LfH X
A RIFE T B Fe M X))

@ gcctkF SR gfortrantm ¥ &
© make L4 89 HEAK X 50
Q %miFLHiEiT

@ C- Fortran< I8 4918 A



THHEHEA

T A

Q@ AMERF, BITEEKMITE, &HBERE. &1t Ry o T £
AL . #6 . & ¥ KR4 . Sagefl4R. Maxima

Q #Ma &M%k : BLAS. LAPACK. Petsc, Slepc: gsl. /& &%k 498
A

Q Mt A MRE . FFT. FFTW
O FE . #1& . LA gnuplot: grace



JUNTZEC. gnuplot: sage: lapack- latex®)#~42

Linux fa /-

Q LinuxZ4txk . TRLnuxAAZRE, #/EUSBALE, &%
¥, RGBSR ORHRRES (. A REFREEGRSE)

Q LinuxAZ4tyig A, ME @A REWindowsh A X ], 44T
ALinux8 B EATAE, TTUAMNFERRXTTREI P AFE 6 K &4

Q TR, £mEF, FTRAKRKHE wENFFES, REATST KA
P? (REE, RFRGERAE)



JUANLZEC, gnuplot: sage: lapack, latex®) 4%

C A~

Q@ CEZRFHRIE. HiF. &47: 54]. helloworld.c, makefile, 3k L
# (h) o FRRASRRFIRE . AR IR KRR G RF T E

Q CEZRFUEAREN . KkIMHEN, ZEL, 2hTETL (B
R—wHETRAERE) » SRR FELCZIEEHEN, MK
"EW, RAERIF[FEN, TRF (REAZHLEH) 28 TESF

Q CEZAARKBERA . #/F (/%) . B (EW%kH) . &4
s SR FE . B SANERMEZE, AZIK

Q Ciz = A ARIE % . if, for (switch, while)

Q %A, 4, CEZXHNAMERERELE HAANFIREFHE

O GNUCH KR &, . google GNU C. F# $#4F, A

Q@ ArEitHeée . & REAL (lapack) » Roy £ 4 4EE
(gsl) » Monte Carlo7 *
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JUNTZEC. gnuplot: sage: lapack- latex®)#~42

gnuplot & A~

Q@ RAMA: HEIMHCEALE, CABKATLGEE» T T/, &
ARar4 . plot, ZAAR% % . using, title, with, T E Liztn, LA 4
%%, Wb

Q MARFEX: b, BEE—-IF4, F I FiRgnuplotin
Action, AHAMAFAIEZEN

© “CZAAgnuplot: #4

Q NI . FIFER], LBFEREAEABBR—DMRAAGER



JUNTZEC. gnuplot: sage: lapack- latex®)#~42

latex & A~

Q@ FTAMELEE. K AlatexE RPDFAER K. FE54, wordhk
Kby, R AELHy

Q H’—1BF, 52 b CigshiT

Q SRR AARBRAGRS . FREITE2REINY, A2E
Flatex R 45 692 4, H—2 9, Shtml. xmli& 5 £5

Q F&. ammARST, EHREAXCAR. FLEHNMA I
g

Q FAM, NXB.HTFEEIT, ZEELAAEBR—NEAGEE



JUANLZEC, gnuplot: sage: lapack, latex®) 4%

BLAS, lapack & /1~

Q HMEAHEREAL, EEEHE (AREH, R RERIEMEE R 4E

©E)

Q A% wFortran% 5 . Fortran. C. Python#F =T vA 18 Al
@ fFik: B —AFortran®Hello World#2 /7-» A#CZAM . <

M.CtHello World— A6 h 48« A2 X W, F IR A — 1> A e
Lt makefiledT 604 )G K 48 %%, Fl Bt 4u A Latex & s — > PDF UA% »
GeAF, BFHLH, L X3, 8. FE. 2a%%.

Q FHFATEN I HH]F. FortranfCH R 3 (F1L 543, 7KL

ik, K15, ks hs)

Q A1, A Mlapackty 25 89 hiF ik, RE
Q LinuxA A XERMBFG— A F k. @B hFRMEYCRIFRYER

FIONF XA RIFEZE : Sconfigure RMIRE) . BEmake (4iFR
XAF) 5 AGinstall (R & F= T 34T LA
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JUNTZEC. gnuplot: sage: lapack- latex®)#~42

gsl & A~
Q gslEAARMZIHE: 24 . Ray . KRR RE . H4
Q 4l
Q@ FL13: E—NME TRyt ERFOCETRZFITER @R (T

ABER ket E—%Ry, XATHEHRY) ; REXTH
P69 F 42 T+ FL 4 th 25 RAF B BE . 42 8 08 M gnuplotf¥ B . T2
# Mgnuploti ZAFE . A ABAECHRS FIRAM - FE6HE,. A
BT H g R R 6,5 A R L EPDFARE A5 &

Q FFTEHILLEH T



JUANLZEC, gnuplot: sage: lapack, latex®) 4%

gdb valgrind f& 4~

Q EME—E O RAR NI, 1T M F A 6 RA& =T Ak b 454% - google: C
code style 24 7 ¥l http://www.jetcafe.org/jim/c-
style.html. http://www.cas.mcmaster.ca/ carette/SE3M04/2004/slides/C(
Q R FME 5. REFGERENGZIHNE, ZHGE
% Indentation, *f 57 X
© & AlgdbkiAXAF . google gdb sk 4 gdb 5= 4]
@ %] . http:/fangiang.chinaunix.net/program/other/2006-07-

14/4834.shtml
Q Hk14. HARGEE—RMFL P ERNEREGE—-AMmEA, ZINHFHG
i 4E%
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JUANSTEC. gnuplot: sage- lapack. latex®)4~42

sage fd 7

Q@ A—MMBELRE, TAEMLLIEA

Q@ F5ItHE

AL PR

AR

W eIy A2 R

T %42 (Python)

2|, FEMEE R

SFAL . SR M LR R R SR AR A U] 69 52 3

000000



et R BRI S

& AHPC & 2~

% & Hu3k . hpc.systemsci.org. A A4 M210.31.77.19
%% %% Linux
% % % #1183 . C(gee), C++(g++), Fortran(gfortran), Python, Perl,
Linux shell# &
Q B EIHAETE: PBS
Q % B L #FHTHHE KM BLAS. Lapack, Petsc, Slepc, FFTW, ATLAS,
GSL
Q Mm% BmnZEGEMRME . vi, emacs, gedit, make, gnuplot
Q@ AATHHALFREAT
Q EATHIE LRFESEHMNART (REFREEZA AL R
s Linux T ¥ VAR 8k A4 4R 69425 . Windows T & 7 Fe i)
B KA 15 X R R g make L, 1@ T sftp L4542 5 Fomake I A+ 2|
R %5
Flssh’® &R % % & 4Tmake XXX(TR 492 7 & ) hid AR 89 42 )5
Rasub (RASREER) RIMES . 25 TRGE, FAELHRA
W (BAT, WMHREELRARES . Ytk FaHE A%
RER)
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