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=Thol) ETRHBEINTUNR, I=2a 0V —2 A7 —v g UE/MNMIoy o —F OEER
0SS THYVFT TS, BHIND~Y LT X RT < )VFa—F—D I ER 7 26 2 T,
Bea IR RIC LTV B, AN a~ Y FEEFLCTH Y, £/ Unix R THIUTHED
V7 N2 T OBHEORES ThHD, TDd, WKE7Ta s T AHEHEEEZMHKL TS,
Apple (LD~ v ¥ kv 2® 0S T D MacOS 1X versionl0 225 Unix D— ik T 5 BSD & D
0SIZE b oz, BfENY ay ETEIFELRTWADIE, Zd Mac0SX & Linux 38 XY, BSD 7
7IV—=D=>Th5d,

2—2—1 Linux
Linux I, U—X & « h— UL X 1991 4EZBA% L7= Unix A# 0S, M4IG 7 U — (SR CHeT
H IR AIRE) 72 OS 1IN PEMEIC BT~ D AFA 2 L 2 STV BSD SR LR o T27ah, 1006
Unix A0S #EXEHT I L THALY AT DT Y —0S ZBET2ORBHO—D>TH-7,
gee (Gnu C Compiler, C SrEMBREBEOT) 21X 0O LT HEEDT 0 /T ABRFERE L
¥, BESN, BUEITIA—R—ar Ea— 0 b#iENE TELIL TS Unix DA A A
U—Ah&7poTW5, PC/AT HHHE (Windows 234 > A h—/LT&X BV a ) ITHLBHITA A
F—=T&, BARBFROT 07T ABREOIFERE S D—>ThH 5, 0S DHFTH i b AR
4y T — L LRSI Linux 13 ICE 21X 0S IR TR, 20— V2T EETH D,
(Fe72, —RITIF 0SS BEREFTSEL LTHEDN TV, ) Linux OB —F 0, —FEICfED
5% o777 AXGPL(GNU General Public License) & FEIEN S T4 & A THEE
TV ETCHL 7 77 L0 E R ENTE BMETRICAND ZENTE HWETE DN,
WELEZLDORZNENE LD EEA L-0 BGE L0 3 58541, GPLIZiEb T it
SRNERD LI TN D, FEHIIBUE Linux O—FE T 5 OpenSUSE & Cent0S & A A 2~ T,
T — AN BT o TN B,

2—2—2 BSD773IVU—

H 9 —o0 Unix A#~7 U —0S, Linux XD ERAE W, FRzE I S22 &2k v, Linux
X 0 & K 377, FreeBSD, NetBSD, OpenBSD 72 E3d 0 N FNHHED B 5, 72 & 2 1F NetBSD
IEBRE R E <. 2O CPU CTEMEL, #AIAZ R TIEHE L T\ 5, OpenBSD iXtEFx =V 7 4 D
MESIWCEFENDH Y, EUERETA VA= LI EDEX2 U T 0 R—/0 10 4L Blghz
ST _ODOULDPROH>TWNRNWZ EE2BDIZLTWS (WindowsRMac DEXF 2 VT 47 v 7T
— hDE L R TH L) , FreeBSD L BSD RO L EIK AR LN B #H LWER 2 BRI IZH Y
AT = P—T L R —RBESPHEE L TWABSD DT A Z13G6PL L0 b 2355E< .
PSR ICHASAL TS Z L B T 5,

2—2—3 MacOSX

T T D Mac0S 1%, MacOSX 235, BSD ~X—Z M Unix A#is A7 A2/ ->7-, Unix AT
HHEH, WEFETLinux PBSDETHB L CE Y 7 by =T RN TN RERETBIETE 5,
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ZOES, SEIEFRAABFHEHOY 7 b 2T RB SN TETWD, £/, 22— —Ao
VA =T 2 —ANEE DT Y =72 Unix B AT AL VTSN TWDHDICMAT, 7y 7L
HRLIEND Y T M 2T A== LAY 7 P ELEH Z LN TE D, Microsoft office
<2 adobe photoshop 72 1% 7 U —Unix TIXEIDZ2 WA, MacOSX TIHfE S Z &N TE 5, 7272,
Mm%Xﬁ\7U—EUMXTM&PK®\7y7ﬁﬁ@%éﬁi@&%ﬁﬁ%<ﬁbé LD
%, & <12 Mac0SX @ X window system 1% 0S D/ N— g 7 v TR EZEIC L b 7
TN, F 72, Windows =° linux, BSD 7 7 S U —Zt_T, HrunwN— Ko =7, E‘ll\ 0S @
PR—= MTHE Y BEVEFEND (72 & 21T Mac0SX D= g O R— MR, & 2
FEFLE . windows |X 10 FEFREE) . N— R = 7 OBROIENN 2 EORMBES L H 5,

3 REEWXROBRAOOITA Y

TiE, Bl X%O#ofﬁi? WD TR 28813, i
645£ﬁ)&6 LUTFEHE®RAT 47 HE VA
http://www.icts.nagoya-u.ac.jp/ja/media/use/login.html 7> & —

FNZ/RA T — RE AR H4
VA P N
HEELEZLDOTH D,

1. Windows ¥ K & L #h.

2. A VEEGER)T, 2—F =4
password & L, /XA T — RIZiHi]H AS)
L7RWT, SR T — RASHED AR D KE]
7y rzLcursAy,

3. Windows (cv 7' A 2% & BEIRYIZ X
AT = RER AT LD T A 2 HE M
FRrENDHAH FX). UserlD ([ZHS D4
WEKE ID, /SR U — K24 & B R% ID
D/INAT—REANILu T A,

lpassword |
4. ZObLIE, BEOHERIHE > TR a6 A 71 L7 [ :

U— REE LTV, %12 Windows 225
/7oL, RENSIZESHITOL S
BRFEID T A T5.

LR X — VD R AT — N4 [E T
BEINDZ LR DHDOTHE !

IUserID .: EZEHBEARZID

Password: /N2 7—K%& A1

D flmO S et e BT S
U 28ura-wrivs em®e 2
Login

E—

11



4 python XEEE— FOES

TIE, WEWEARFEEOHETH D python I THA L S, £T, v s T LaEXMHDLHAI
\Z, python ZXIFEE— R THESTAHADZLIZTDH, RMEEE—NEIF, avr REe—BEIATTS
TEITCEZAEZR LT DE—RTHDL, bRACBEDE—RTIET 0T L7 74 VG
IR T, =R T 0 7T AR EIE$ 5, Windows 7> 5 python % 5EE— FAEENIT 5 121X
HEEFTDODAZ— R NRE L ZI ) w7 BNDEIA=Z2—DFDIEHIIHD” T _XTHOTa T4
U r, BNAY A RNOHNG, 7 Python2. 77 #EL. 7V v 7, BN A=Z2—0
th235 . Python (command line) 227V w795, HiL\Wwo v RUunBl&,
>
WS Fa IR T, EBEIRTD, O>0F python X EiE— RO T 7 N Th b,

H L. _OD}‘séf’Eﬁiﬁ@K SV, B FTOX A7 NN—Z8EE L CHERECEHTHZ L TE
b DAL, Python (command line) #4527 U v 7 L, “X AT NN—=ICERTDH” BT L
l/\

5 MAEHE

ZOFEEFREANTHIEZDBIR S TL %,
RLA

>>> 141

2

FlER
>>> 8.55.5
2.0

TR, Python RIZLAED TR T I VEHETIE, PIEORLZL LT N 20D
>>> 6%3. 2
19.200000000000003

ZIZT, 6%3.2119.2 51 ) ElTRBR0DIE, IRTORDHEEFHEDREDT-D

AT, BER 2 = ZNETIE T O TIE A<, 2R TREIN TV DL EDITiE
\_Z) 2EHE 1 OEH DAL D & X ITEENE T D, ZHIZOWTIEIKRET CREL < R B,
BEITZOBEZ IS DOTLOEDEEL THLRWA, 717 7 A0FERNRFIC L - TXRERN
EZ28EE6005, 72, sHEXOFNC print 2T & ZOHRETZ DTV S D, (print
ﬁkﬁﬂﬁ%?“i? CHEIZ 7 A —~<y Nl tD2TIND)

>>> print 6%3.2
19.2

U

N EETEY R
>>> 5/3.0

1. 6666666666666667
>>> 5/2.0

2.5

B DE D H
>>> 5/2

2

>>> 5/-2

-3

12



BHEFELOHEDOEA, BEALER®IY THICRD, Zhzltl) OUMIOEZ ZHT-WIEE
X, NEEESDEIVETREZX )T,

>>>5/2.0

LT HITR W,

HOREORY

>>> 5 % 2

1 #5%2 THEHSEAED,

>>> 5%2. 2

0.59999999999999964 # 5 % 2.2 THE|-7=-HF V0,
>>> print 5%2. 2

0.6

LS
S>> 2%%10 #2 D 10 |AEHE
1024

BREBGHE

BEIX RS 5 oL oIcEL, xR

> 142

(1+2))

BHREEFE L CFHENTE S,

>>> (1+27)*(1-23)

(5+03)

>>> (142) = (1-1)) #HEERS 1 DFA, j TS, 1O X HItEL,
3]

FEFIZRERME L /NS 72 E
FEOERPIEFICRKERE NI REOEAE, UTO X ICEKTLEND,

1. 5e+36e 1. 5x10% OE

3e-20 3x10 2 DEM

DX RFRREREETL LTV, < D0ST 1l T ATRBOEINSIND,

Z 2 TOE O python B OEZ SN 5 ATOBINCANDZE[AE A T k EFESA python
TIEZDOA T v MTHIRE®RE L 728 TC05d, b LBREDRWVWAS TV MR AB LEIS
—Z7 B, =&z,
> (1+25) - (1-23)

File "<pyshell#1>”, line 1
(1+23)-(1-23)

IndentationError: unexpected indent
DXz, (DRFIZONEDZETE AND 2T T IndentationError 12725, £ T v FOIELW
FEVHIIEE =[0I C python 7’0 7 7 A2 EXIHBD D & XITTRT,

6 AVE1—2RBORKIERE

ZIZT,TILEVEICRDN, 2 Ea—ZNEOERIICOWTHRL TR LD, BIE
DETALVE2—XE 0L 1 L2@Ri#ELRN, EEOI UV Ea—XIZBWTUEbIEDa T
VNI S ETAE VAR LT, ToarT o —nERELE L TWIEL,
WRITIE 0 (BDAWEZFDw) LI TWD, Z0ar T o —FOEROFEDI O,
AU — I RRHETHETTHY BELXFIG 7T a7 A2 TZORNTHREI LT
Lo ZOHRT, BEIX 0 & 170N ERRTE S H#HEICL - THRiLEN D, @O+

13



BV THE N I
dpdp-1dp-z ***dp-d_1d_p *"*aAy

DEIHITETLEIND, 22T, ailZ0nb I9DEHTHY

isn

N':::§: a;10!

1=m
Thd, BlzIE, 123.456 1%, as=1, a1=2, a0=3, a-1=4, a-2=5, as=6 (ZFHY4T 5, [FEEIC K
TEEAZFRTLT DT
isn
N = Z aiZi

i=m

LB, 22T, a0 E¥0T 1 TH D, & 20X 12,7513,
1x23 +1x224+0x2'+ 0x2° + 1x27 1 +1x272

LFRFATEHOT, TERRETIH 110011 L7225, =0 Ea—4 NETHRIERIZ T 254,
HHEHOEMEE = O T HEEETICE L TOLREEZITO, F2RnT 2RI HERERLICH £,
LU, HEBOFRMTO/NED, EETIIARITTERRATE RNV ERH D, T 2 CTHREN
EUD, Bz, HEETO0.1 1, TR T, 0.00011001100110011--- £ 72 V) | HE[RKT D
PRI 72 %, A Ea—F TWADHITIARTH L2006, BHOBRIZIRAENEL S, 0.6
0.2 & “HEIECIXFERRICIEER /NMRIC I b, EDORESR,
>>> 6%3. 2
19. 200000000000003
0,
>>> B%2. 2
0. 59999999999999964
DL, HEOHTTHEDNIED D TH D, W% RHZLITIEE AN, ZOHEDOIFEN
X python IZFR T a s BV a—H 24 H Wiz WCFET D EEBEZ TR,

7 E¥

BEHELTHS TS E FHELEEREZEZ T THRLWVWEEY Z L FZWEAS DL &,
EEIRATHZETRRE Lo TEBLZENTE D,

BEICBIEZR 2 IE 512X, LT L9123 %,

>>> a=20

Bl 2 K- T 2121, BEA ORI print 2 ANVFUT R,

>>> print a

20

KEHEE— R TIE, AL ZAN L THEDONELER T D,

>>> a

20

LT A DT aldBRBL BHRL ZIZLLTFTOL—ABH0 FRESTY K 2T TH BV,
L JEBHIFSRSCFE 20T, TRIC L, Z20®%ITETE,. TR, ZBFEHW5,  TRUS O S
[EX YRR
B: _spam, spam, Spam_1 (X Ok, lspam, spam$, @spam 72 E X729,
2. KRXTFE/NLFIEEBIEND,
f5l: spam & Spam, sPam T3 ~THIDZELL
3. Tm T I ITRER LT O PRIEEITME 2 R0

Ffo—

‘and” , as’ , assert’, 'break’, ’class’, ’continue’, ’def’, 'del’, ’elif’, ’else’,
except exec , finally’ ] for’ , from, “global’, >if’, “import’, ~in’, ~is’, ’lambda’,
" not’ or , pass , ’print’, ’raise’, ’return’, 'try, ’while’, ’with’, yield
Li)‘ AIRIZ 722 LT E DT 720 . RICFITH 2 U RR

14



Bl in X727, inl, In i Ok,

Flo, BEALATRDEXKEBEROH DHFEEZDITZIEI) D0, BHIEFHMEEFRILCL2ICF0EE
FHEICHWD Z N TE D, BHE DD TZFHE DB,

>>> hight=20

>>> width=5%9

>>> area=hight*width

>>> area

900

>>> complex1=19. 5+2. 3]

>>> complex2=—19. 5+2. 3]

>>> complexl*complex2

(-385. 54000000000002+0 j)

>>> complexl/complex2

(-0. 97255797063858496—-0. 23266068371634591 j)
Fo, —ORIOFEOKERITEL” 7 ITRFIND
>0

(-0. 97255797063858496—-0. 23266068371634591 j)
>o> -1k

(0. 97255797063858496+0. 23266068371634591 j)

8 EYa—J)L&import

python TIFAEAEIRRE CIX = A B, *IEk72 E D% < OECFREEDME X /ey, Z DDV | python
WITHEREZIEIR T2 E V2 — L E WO AR S B, 7= & 213, BFEEEIISNBE Y = — /L math
WL TEESINLTWD, AT 2— LV ENOHT HFETEIC 255,

OEDOIT,

>>> import math

EANNT DT, ZOHEDLEE, TV 2= /WICEERTWLIEEIL, £ =2—4 B4
ETLOHT, =& 23,

>>> math. sqrt (2)

1.4142135623730951

LI BL, 2 DFFRBHETESL, ZDL X, math.sqrt 1X, T 2 —/L math OO
sqrt EWHEKRTH 5, —F import math #4172 1E. python K T3 25 F Tmath DHFDF T
DO EFES Z ENTEX D,

EOf b 2T 5

>>> math. exp (3) #e®

20. 085536923187668

>>> math. log(10) #H #&x¥k

2. 3025850929940459

>>> math. pi #MHJER

3.1415926535897931

>>> math. e BRI DIE

2. 7182818284590451

£V a—/Umath TR 2850 U & M,
https://docs. python. jp/2. 7/1library/math. html

Z RAIVIEW,

H OO EDIE,

>>> from math import *

ZOXICLTEY 2= VEZFOH LGS, TN TOREIIEEL DO F E THRUHE 2,
>>> pi
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3. 1415926535897931

> e

2. 7182818284590451

>>> cos(pi)

-1.0

ZOHFRITHEREN, TP 2— L EEEFOH LD BEE S <) EEa1T. BEL 0B H4
DWHWMZTWT D AMHEMEN KR E S  HiRTE oy, mE 2 e EWIEEKE T 0 VT AITHE
STNH L, HAMBOEDEN FEXINTLE S,

>>> e=3

> e

3

LD e iIXHIXREARREDETIZARW !

F Y a—)b math TIIEBHOBEEII VR — FEnRn, #HEEEEENTZWGEEITEY 22—
cmath %, cmath Tff 2 2% BA%IZ.

https://docs. python. jp/2. 7/1ibrary/cmath. html

EHROZ L,

>>> import math

>>> import cmath

>>> complex=1j*math. pi

>>> cmath. exp (complex)

(-1+1. 2246063538223773e-016j) #e™ =-1

9 3XFJ

python TiX, T2 TR, XFHLEE LTHZ D, XFHNF I Vvr+—F () &
X Z T +— bk (%) THte,

>>> a="Hello world.’

>>> a

"Hello world’

>>> b="It is a fine day.”

>>> b

"It is a fine day.

LFHNOHFINZ S o TNVETNIZ TN — R TS E AT ST CFHI O b7
WEHDT — &S,

>>> ¢= "Yes.” he said.

> ¢

*”Yes.” he said.

>>> d=""Yes.’ he said”

>>>d

”’Yes.” he said”

LFHNOFNZ—DIETF T TN F— e ANTEWEEIE, ity Ny 7 X Ty va, #—3
F LR, emacs W’C¥%ﬁ#ﬁﬁ‘c‘:/\/?2’7 v allinb) B F— l\@ﬁﬁﬂloﬁéo

>>> e="doesn\ t”

>0 e

“doesn’ t”

LFINIRELAEDLEDL ZENTEXD,
>>> c=at” “+b

> ¢

"Hello world. It is a fine day.’
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BE:ANAYIZRTyva\NEHESF¥EIRLHD
BREILL > TERBEDL BT,
avw R7r Y7 M TRE EERREN., xterm TIEINERREND,

10 ZEHOHE

python OZEEITRANTARA Sz & T ICHBMIZAER SN D,

python DZEEIZIIN DL ORINH BN, WL 20 L S ICHBMICIRESND,
WEETTTERDIL,

FHOR (int) 1, 100, -120 72 &

FEHA (Float) 0.1, 2.0, —3.4 72

HFEEM (complex) 1+1], -2j72 &

P (str) ‘Hello world.” 72 &
INHIEFEMICRASN E ZITRESN D, BERITEEINICRE S NS0, BERIZ L - T
HEEOEZNERILRDZ L1350,

=& ziE,

>>> a=3 # a:EE

o> i=2 # iR

>> a/i # EEIETOE Y E

1

>>> F=2.0 # fIXFEH
>>> a/f
1.5

>>> =72 s IIXTHIR
>>> a/s
Traceback (most recent call last):
File "<pyshell#208>”, line 1, in <module>
a/s
TypeError: unsupported operand type(s) for /: "int’ and ' str’
int Bl L str OB OBEEIY” /7 THR—FEN TN E W) =T —,

INEST DL, BEMEERT D HENHABESNL TV,
R A~DEH . int (BEA4)

>>> a=3

>>> £=2.0 #f IXEH

>>> fint=int (f) # f ZHHIZ L2 D% fint ITIUA
>>> a/fint

1 #EEFELoE Y EIZR D,

> §=72”

>>> sint=int(s) #ILTFH &L~

>>> a/sint

1

FHO~DLH:  float (% 4)

o> i=2 # {:EEE

>>> ifloat=float (i) #IEXH 5 EHA~
>>> a/ifloat

1.5

o> s="27 s IR

>>> sfloat=float(s) HILFHD>D EE~
>>> a/sfloat

17



1.5

LFHRA~OIEH str (BE4)
>>> i=2

>>> istr=str(i)

>>> istr

L

>>> £=2.0

>>> fstr=str (f)

>>> fstr

2.0

>>> istr+fstr # ‘27 &7 2.0° OXFH|EE LT,
7220’ s R 22.0°
>>> fstrt+istr # 2.0° + 2’
’2.02’

7 v A MY KERE

Python O%FEE— FTIL, b X M UEEREMNMiE b > T 5, EREIZMTEFNCATI LIZa~
MAEFICEND, WETEESGAITI TRAIZHT ERITAD LIZa<w 2 RIZE->TW L, &L
THE I,

11 274V RET«LIRY

EC, ZAZAHBOOBEIZAD 2L ZATIEH DA, ZORNC LA — b2 EL DOICHLERF
WETHOEBENTEBI Y, OE2E, 77 A VORIFEETITH D,

AEHHa U E2—FTiE, FHOT7 7 AL Z RIATOFINNTSH Z LT > T D,
U— R CHER LT 7 7 ANVERGFETDEEDT 74NV T4 V7 MUITZ RIALTDFD"<A
Ko A N AV F—Fy Fh X —RLie77A W, Z RI9A4 771 KXo A
VROTFOE Ty va— R L FEZREIUBERAWD cygwin OF—ALT 4 V7 NUILZ RTIA T
DELDThH b, Z RIA 7T OHTHBICH > TRV, RAED 1Gbyte LR WD T, FhLL
HFRETDHAICITIUSB AT R 2 HNWEHZ &,

12 avwyFrF7ar7rE Windows DAY 7Y FR—X k

Python ®55€— Ni%, Windows E¥ED -~ F7Fa 7 FOHFTEIWTNS, ZDa<wy K7
CTREIBITET Y T RR—RA RO FA, BBEAED windows TSV r—Ta LR D,
12—1 avwy ko7 rpsmar—
REFE— R 4 Ry ESOBFENNN—%2 57V v 735 L IRX—VE ERORREIZR D, 2D
WIET, U REREDOL Z AL TR T &, A EKORIEEIC/R D, 0% @R TEK)
EFT~URZENL, BT, TORET, 28— LT E2~ 7 2 T#EREE FX), Enter
F—%fd, ZNT, XFVNIZ Y v FR—RiZar—Eh, ctrl+v (ctrl F—ZHLARNE v
AT LA ZOLIICRETDH)TY—REOT 4 RURT T r—v g V2" —RA N TX
HE I D,
12—2 avwyvk7ovFhkAmat—
HFOR—=%2HG7 Vv L, vURAEZREDLE AL THRH-TITE, ZOFEXEHVMS TP LT~
JRAEEPL, BETE A=Y ARHIMEBEIIAE—INTETIFA MBI END, 2 E—
TAHTHFAMIFRNC 12-1 DX HICa~vr R7ar 7 shbatbt—4 250, o windows 7
TV r—arhbetrlte T E—LTEBLMLERDH S,
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500 . ¢1)] on wir e
SALRIES) — . : . 14 ZFLS)
Bl b0 ! " : B
AR O BAE

[ 2 (5] R EGsic)
WEEHERE)
EXSIACT)
JOHFAF) BEDFICHR)
FCRS)
28011
WEF)-

g AP CFPyihon? Pipython exe
. 150

BE1 cmathE®Sa—IL
cmath E¥ = — /L& W,

1.57i

log(2i)

ZRtEE X, LA— MOE, R EZOMEEZHFETIOICHE 2T R TOa~vy ROERE A
nk, =720, iz E T 5880t abs 2 VWX, 72& 202,

>>> abs(-1)

1

L7, BB abs ITEE BT L THZEDEERAND LN TE B,

T2 BHRIULEHH
a=11, b=3 XA L., a/bZ2FDFFHELEEE TN 2, INEOEZ EEDITITED
Solza<wr FEANTIIIER VDY,

EE3 XFES
ZEHclZ” abe” , diZ” hij” ZRAL, cd ZFHET L, BEBICAD LT _XTOa~<w R
LHERA LR— ML,

13 UXFb

ZLL DEEZOEFLEDIHHI FFEE LT, VAMRDD, VA MIar~<() TRULNZMED
& AIEINCHATZ LD TH S, VA MDOEFEETXCH UMICT 20TV, 20, FE
WM CEA T — A E Z DY A ML TEBITHZ ENTE D,

‘abe’ GLFF), ‘def” CLFH), 2 (B, 1+1) EEE)D 4 SDOfix VA MIE DD &

>>> a=["abc’, def’, -2, 1+1j]

>>> a

[ abc’, “def’, -2, (1+1j)]
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VARNDEZ(TAT L)X BS5A T v I A)THRORHTZENTE DL, —BERYIDOT AT A
DAVT I AN0THY ., EFICE TN EZON5, VA MOH L ICHFINTE S5 =
ETET AT LENFOHES,

>>> al0]

" abe’

>>> all]

" def’

>>> al2]

-2

>>> al3]

(1+1))

>>> al4]
Traceback (most recent call last):
File "<pyshell#257>”, line 1, in <module>
al4]
IndexError: list index out of range
alAlIFERINTVWRNVDT, =TT 5D,

>>> al0]+al1]
" abedef’
>>> al2]*al[3]
(-2-2j)

KETAT HRABLTE D,
>»> alll]="-2"

> a

[abe’, *-2", -2, (1+1j)]

Fim, BBEOTAT LI, AT v 7 Z-1 ELTRHOHETZELTE D, KEND ZFRIT-2
ThD,

>>> al-1]

(1+1))

>>> al-2]

-2

>>> al-3]

Ly

>>> al-4]

" abce’

>>> a[-5]
Traceback (most recent call last):
File "<pyshell#256>”, line 1, in <module>
al-5]
IndexError: list index out of range
al[-slITEREIN TV RWVWDT, =775,

VA RNDEDITARRAY v REBBAEZRT 5, B85 L A Yy RIZOWTIEA%OFIZETFHELL
FhiR 3 25 A3,

B (O oFE I r~TRY Lz — 2Ll ED51%%)

DIz 5 TWDDONREBMTH D, SIEEIFBABROA Y v RIZESNDGT XD LE5 9, I-
AR

str(i)

L str LWHBAKTHY | 1 IZZDEIETH D,
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— 5T,

B A v R4 (O EDERITN o ~TRE SN 2L EDs1$)
DEIBRBITIRSTVDLDN, AV FTHDH, AV y FIFEHMILITERINL TR, 2%
LB FFOBEEINC L > THEATEAA Yy RBRRD, 2T, B THEND Y A NCTHEHATE
HAYw Rappend X, anVU AL LT,

a. append (x)

DIEHTEI, x BB THD, bLanl X PTIERL T EZFEESLLTYTHNIE, =5
—IZ72 5,

14— 1VAMDEDOFRBRAY Y R1
U A k4. append (x)
U A MNDOERBIZT —% x 2Bt 5,
U A M. extend (L)
VA NDORBIZEMY AN L %2875,
U A M. insert (i, x)
FBELIMEILT =% x AT D, i34 T v 7 AT, i THRESNEA VT v 7 ADHIZ
T— A PAIND,

1

>>> a=["abc’,’ def’, -2, 1+1j]

>>> a

[ abc’, “def’, -2, (1+1j)]

>>> a. append (2)

>>> a

["abc’, “def’, -2, (1+1j), 2] #&&EIZ” 2” BNEIND

>>> b=[~1, -2, -3]

>>> a. extend (b)

>>> a

[Cabe’, “def’, -2, (1+1j), 2, -1, -2, -3] #UAKbMAEIND

>>> a.insert (0, “ghi”)

>>> a

[ghi’, “abc’, ’def’, -2, (1+1j), 2, -1, -2, -3] #EFHIZ ghi® BIEA SN D,
>>> a. insert (2, -3.0)

>>> a

[’ ghi’, “abc’, -3.0, "def’, -2, (1+1j), 2, -1, -2, -3] #index 2 DT —% ( ‘def’ ) DHi
(Z-3.0 A S LD,

HE: FELRWY X M 2#84EIXTE 2\, Python [ZBWTIE, ZEUIIHIIA LT
XNWAEREZND, 722XV A M al ICRHIOEZR A2 AL D & LT

>>> al. append (1)

ETBHL, al T ELRARRIN W ARITEZ T —I2 5, ZoXkob&ix

>>> al=[]

>>> al. append (1)

DL, FTallizEo ) 2 M ERATIUIERN,

14—2 YRAMDEHOBERGAYVY F2
U A 4. remove (x)
M x THIRMDT —X ZHEET D,
U A M. pop([i])
AT VI AIOT—2ER L, ZOT—X&HETDH, i ITEAKA, Z 2 CHITAKEZ7RT
FETHY, EBRICATNTH L ZICPMELRDITTIERY, ZORBUITTO python D K
Fa A MIBWTHWONS, 1 28 LT28E, pop(-1) ERITCIZAR S,
J A M. index (x)
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BN x THIRONDT AT DA LT v 7 A&iRT,
U A M. sort()
VA NOHHEY— b T5, XFHTHIITIESF T TR LFNLFONEIZ 72D,

151

>>> a

[’ghi’, “abc’, -3.0, ’def’, -2, (1+1j), 2, -1, -2, -3]

>>> a. remove (2)

>>> a

[’ghi’, “abc’, -3.0, 'def’, -2, (1+1j), -1, -2, -3] B(1+1) DBD 2 B o,

> b=a.pop(2) #A VT v I A2DT—#(=3.0)% bIZMRAL, URA 2B HIER
>>> b

-3.0

>>> a

[’ ghi’, “abc’, ’def’, -2, (1+1j), -1, -2, -3]
>>> a.index (1) #E-1 ZFf>A T v 7 REFKR
5

>>> b=["xab’,’ 2dc’,’ Xab’,’ etw ]

>>> b. sort ()

>>> b

[’2dc’, 'Xab', 'etw, 'xab’ ]

U A ~DTzd DA 7B

len(U A N44)

VA MDOEZHIRT

range ([start], stop, [step])

start 7°5 stop DFRITE TOHFN A2 U A b & LTIRT, step ld—2H72 0 OISy, popp & [AIER
(A TREZ S BUL [ THA TWD, FEERICANT S & TN MERDT TIHZRV, start 23
ARESNTZ AT start=0 £ 720 | step BNEME I NT=HE1T step=1 & 725, range BEEITEE
LB 2720,

il :

>>> a

[’ghi’, “abc’, ’def’, -2, (1+1j), -1, -2, -3]
>>> len(a)

8 Ha DT AT LD

>>> range (10)

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9] #OMNH9FEFTHOY X |
>>> range (-2, 8)

(-2, -1, 0, 1, 2, 3, 4, 5, 6, 7] #2MWHT7TETDHOIU A}
>>> range (7, -4, -2)

[7, 5, 3, 1, -1, =3] #71 225H-3 £T, 2 T OE(T %7

FE4: VR M range
0275 9 FTE 40 05 49 FTOHI, 51 #F AT TFOL 72U A K
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 51]
Z{EN, range & extend, append VD Z L, EBEEICAN LIza~vr FEHEREELFR— M
i
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14 3XFIDATYIARE

LFHNH VAR EEBRDA T v 7 ARBINARETH D, ZOHE, —XFTEITA T v 7 A
NEDLTCHN, —XFEBRA LTI A0 TS, £-. A0 T v 7 A1 IRED LT %R
R

>>> a="Hello world.’

> a

"Hello world

>>> al0]

i

>>> all]

>>> al5]

LI ]

>>> al8]

T
>>> al-1]
>>> al-2]
¥t
>>> a[-3]
2t
2L, VA REEST, BRIRAIZTE RN,
>>> all]='p’
Traceback (most recent call last):
File "<pyshell#333>”, line 1, in <module>
al1]="b’
TypeError: ’str’ object does not support item assignment
DI, =T—ITh D,

16 XI534R

LEFHNRY A NORFEDA T v 7 AGHDOEHZEZE L O T HT I ENTEL, INERT
AR LS, A

>>> a="Hello world.’

>>> al[1:5]

“ello’

Z DA IT index 1 D e 35, indexd ® o T THVH LT3,
YFEHN4 [nim] T, index n 25 index m DONE OFRIE THLY 9,
A4 [im] THEEEN S index m O—-DFRiE THY 7,
WFHN4 0] T index n D FE TV H1,

VR d

>>> al3:8]

"lo wo’

>>> al3:-1] #index -1 IIHBEDOILF

"lo world

>>> alb:]

" world.’

>>> al:5]

"Hello’

DARTHESTKFALLDICTE D,
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>>> b=["abc’,’ def’, -2, 1+1]]
>>> b[0:4]

[ abe’, “def’, -2, (1+1j)]
>>> bl1:-1]

[ def’, -2]

>>> b[:2]

[ abc’, ’def’]

>>> bl2:]

(-2, (1+1))]

U2 NOGEITMRAL TE D,
>>> b[1:3]=[3, 2]

>>> b

[abc’, 3, 2, (1+1j)]

BRES: X5/ R
all It is a fine day. Z#fUAH L,
XFSlab s a fin) RHEATA A& THESHL TEK b ICRARE L,
FEEIZAN LTca~vyr FEREREZLVAR— ML,

16 UYUAXMDYRF

U A NOBERIIIELC L HHIRIZT—E N, L WH Z LT, VA FDOERNIY A TH-T
HEW,

>>> a=[]

>>> a.append([2,3,4]) #alZVU R K[2,3,4]%E00

>>> b=["abc’, cde’,’ efg’ ]

>>> a.append(b) #alZ VU A kb ZEH

>>> a.append (2) #a lZ 2 #3180

>>> a

[[2, 3, 4], [abc’, 'cde’, 'efg’ ], 2] H®#RPIDOD_ODOEZRNY A NTHD,
>>> al0] #EFHEIZA T v 7 ATHOHT Z LN TE D,

(2, 3, 4]

>>> all]

["abc’, “cde’, " efg’ ]

>>> al0][0] #alO] AU X M2 T, al0][0] &35 & al0] DFE—FEEEZIFEOHE S,
2

>>> al0][1]

3

>> al1][2]

oty

>>> al0:2] H#ATAABMZ D,

[[2, 3, 4], [abc’, 'cde’, “efg 1]

SHIZZEY A MEELZLHTED,
>>> b=la, 1, a]

>>> bl2]

[[2, 3, 4], [abc’, 'cde’, "efg’ ], 2]
>>> bl2][1]

[Cabc’, “cde’, “efg’ ]

>>> bl[2][1][0]

" abc’

>>> b[2][1][0:2]
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[’abc’, ’cde’]

ZEYA K
http://www. python. jp/doc/release/tut/ python ®F =2 —h U TANRFE L Fo5 TS,

17 BB\ TE21—-IL0OEEA

YV 2 VOLRINEWGE, BEEFRHTTZORICEWARIZ AN T 2013EHE TH S, £
BRET DT,

>>> import math as mh

DEINCEY 2a— VAIEMAEZEV B THZ LEHTE D,

FEARI & LT,

>>> import math as mh

>>> mh. sqrt (2)

1.4142135623730951 #2 OS5k

>>> mh. exp(3) e’

20. 085536923187668 e,
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http://www.python.jp/doc/release/tut/

18 #RE xterm OFEH

F=FITRHEEL < ik 503, python DxtEE P =loix|
£— Ri. cygwin Eo xterm % VT % Hain Options VT Options YT Fonts
1792 EMTE D, Start REZ UMD “F racitadept 0
RTOTa T T L iR, cygwinX &7
Uy FZOH)5 XWin server #7 U »
795, MEAWNIZEROE 7Y 4 Ky
D= ERBIET TH D, 2D xterm
EREIEH, UnixiZa~<>y REFTHIAL D
D74 RUTHD,

DY 4 RUDHRDI—Y Vb
$ python
L AFIT X, python OXFEEE— R EH)
T 5,

XWin server 233 H B3 o TV LIE., H
A PSS XDOTAarBENG (FRD, L, XOT A 2T xterm B2 WIGE
ETFRO X DT UL xterm S H ER D, ZHHDIE ) DMEFIZ Z ENLVOT, |, =
FHZEBWT, xterm Zfi> THREEZIT>TH R,

e e e

TTha.

FLLTEDIE, - | Applications
a7 PRI il
*Coamand ot found.” 1| a0
} User’'s Guide
ERaE 0@ % view logfile

W Reload XWinr
¥ Hide Root Window
About...

HLUL xtermDBEEA l

1. EEETFTOXDFLa(EEE
FNEEIJIEHEA RO &S Hin S :
A

2. AZ=a—MApplications|ZiR (4% xoad \UIWTG::M
HHESEETHEDE3IHD, .

3. HTELAZ2—DFOxermEE § o
)9 - About..

TN

W 2013/10/02

19 xtererm@®aE—, R—X

UNIX EHED 22— — A v Z—T = — AL X window system &FEEND EH DT, xterm IXZ D X
window system DFDOT 7Y rr—3 3 0 TH D, Cygwin I Windows FIZ UNIX & AT b & SEdE
%, XWin Server 1% Cygwin @ - THEj< X window system T& 5, xtermiEL Z ® cygwin & XWin server
DOETELS T T r— 9 ThbH, X window system (L Windows &3S, Limo—H— A L #
— 72— Ao TW5, xterm IXZ D X window system Da—HW—A o H—T =— R ZHED 1=
W, A== FDOJEDS Windows FEHE L 1T D,

xterm D A E—N—Z MIZTLfHHETH D, a—XERY V TXFIE2BIRTHEITTH 5,
N2 MIFARS EHRIEL,

—JF. Xwindow7 'V r— 3 Uinb | wordZe ED, ENLUANOT TV r— 3 Z— A K
LW alE, 7F A FOBBRTa' — L, ctrltvT_—Z F 9%, E72, WindowstEHET 7"

26



r—>arnbXwindow 7 XY r— g i ae—_X—2X F LEWEEAIE, ctrlte T — 1L,
HARSZ L TR—A T B, TLDHDH L,

X window 77U r—3 3
FERA L TTHXAMEBROA T —, HRHF L TL—Z L
WindowstEHET 7Y sr— g vinbat—, X window 77U 7r—3 9 0 CT_—2R
ctrl+c Cabt—, HRH L T_—Z K
X window 7 7Y 7—> g b at’™—, WindowstiEHET 7Y r—3 g |2 _X—Z K
ERA L TTHFAMEBROATIE—, ctrlty TRX—RZ K
Windows f2H#ET 7"V r—3 9 U fH]
ctrltc Ta &' —, ctrl+v TX—X k
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= turtle Ea—IL

SEOEH

Turtle ¥ =2 — L TREHZ 59, 5% 20 turtle T a2 — L EHWT a7 T LDOREAKEF L

T, F£o, BEICFERSNIZHORETES

HIEFEET S

1 Turtle B a—ILEETEE->THES

Python @ turtle & = —/LI%, turtle (BIZHI/RZ T 2 & CTHifg RICREAHIK 2D DEY 2
— N THh D, FTIEATEIFEREEOXEEE— KT python ZH) L CRL TAH L I,

>>>1mport turtle # turtle module @ import
>>> kame=turtle. Turtle() # turtle O£ xk, = D
%A kame 2587 LU turtle D4 Ril,
CZETCANTDELDE ST 4 FUNEL
N33 Ths,

RO REIA, turtle OO EZFE L TV
b, D turtle ZENLTHL D,

F 9. turtle [ZATIZHETe K D IR T B,
>>> kame.forward(100) #kame (2 100 B2
ok 9 1ZHER(T)

>>> kame.left(90) #kame (Z 90 EEZ M < L 912

R ),

>>> kame.forward(100)

>>> kame.right(90) #kame (2 90 FE£ Z 7 < & 9
\ZFER

>>> kame.forward(100)

)

28




w

2 turtle B a—ILOEH

ST, PLFHEULLRTHL S, ®OD import turtle 1%, FIE &L ZF Y 2 — /L DFEAIALT
5. A ENT turtle &Y 2 — L &2 AT, kD kame=turtle. Turtle)i%. 2% #i< 728 D turtle
F T2 M kame EE VLTI CTERTDHEWVWIERTH S, Turtle ITEEERT D Z &0
T&, ZOENENCARIZMIT 5, 728 2.

>>> kame2=turtle.Turtle()

ETBHLELY oD turtle B Y 4 RUDOHFRIZAERT D, FIRITHZITHNTZRAID kame2

TH D,

ENEND turtle IZHERZ T 512X, turtle 4 .F57R
NEEWIEE LD, 72L& 21, kame.forward(100)
1. kame 12 100 BICED EWVWHEHETHD L.
kame2.1eft(90) & \» 2. 1% kame2 12 90 EE & AT &
WIHFRRTH D, FETRHFICIZIZ L ORERS 5,
T TIZTTTE DI forward, left, right Th 5725,
ENCHEIE LR TAHAE S,
>>> kame2.color(1,0,0) #kame2 O %ERITEZ
Do FIZOWTIIRAI CTREL KR D,
>>> kame2.circle(100) #kame2 (Z3¥-£% 100 DM %
i EfEos (P

[ oo _____________________FE&|
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>>> kame.clear() #kame M\ 4 2T clear [ ———
ERAICEIEDN

>>> kame.position() kame DIRLE 5 AT % (x &
=y B O TR D,
(200.00,100.00)

>>> kame.goto(-100,-100) kame (Z (x JEAE,y HEAE) =
(-100,-10012 K& T 5 X 5 IR ),

kame 1% goto TRENIT 5 S\, Pl 2% L TEEIL
7203, B2 7% X9 turtle 72 28 L72WEE S
HbH, ZOHAET uwpOxEH WS, up0x1T9 &,
down()4 % % T turtle OBEOEBF 27 X220, 2
L, O LT 2o TRRERHC Z 252D
LN T, N a2 DEEEIE RITHRIZA
VEBATETHL R EEIN L THRKRICIET
HIED 2, 2 upOIH Y 5, i< %
AT DN downO0TH 5,

>>> kame2.up() #~51 ZHfT

>>> kame2.goto(200,100)

>>> kame?2.circle(200) #/= T[4

>>> kame2.down() #<X %A F

>>> kame2.goto(200,-100) #47 X

£72, undoQ T—ORTOEIELFITHIET Z EMTX 5,

>>> kame2.undo()

INTOE LB DOFEWHITZERTZN, 1IN W O0OREREN S 5, turtle DLOFEREIZ D
WL, RETHNIE
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http://docs.python.jp/2/library/turtle.html % &4 &,

3 RGBZEIZ&L BT

ST, ZZ2THL turtle PHEENT, 2o Ba2—XITEH
F5EDOREEOOEDTHD RGB IEIZOWTHB L X
9, turtle DA% color ZHAWTIRET DK, =D RGB i
ZHWTW5D L, python A DEZL 7 v 7T MIEBWT,
X2 D RGBIEIZE > THESI 5, RGB X red, green,
blue DFELFTTH D, ZD=2DEITNED =FA & LiZh,
ZOZEOERIZEY . AHPEBTED EARBTHIE
D5,

&b & ARG 380-750 nm FREE DR & RO BT
DZETHY, LA ML EFSTWHDT, ¥
B2 BERCIEEREa L W) bOIFFEL R, L,
AN ORIz X, B2 U DR, IR, k. FITRHES
T5 =R LN, AT Z o =FE OGN EfZ.’B
NAORFEDRIZL > TREK LD, ZDTH, MR AMPEIRTE AT TR, fk &
DZONBIERTE DI LD, < OIFFUHEITAAMIES “BIE L7 <, £IFHLELNO
FHEEM X, 4 FEOWEMIREZ FFOEMNR L\, ZD L9 AT E > TUIED ATl
<, ZREFE 70, WREAFE 72035,

N =R EZOIRARNRIRA Z/R LTz, fkERE 111 TRATIUIHEGIZRY, REF%E
11 TRATHEEB X2, fkeHZ 111 TRETUIS T Ik Dd, a8 TORER
ATHIEAICR D, RGBIEIZ, b DR &k, %EO)EOO)%@ﬁﬁé Rtk d bz itk o T,
a3 %, turtle @ color IZBWTiX, TNENOMI(F 01D 1 TERIN, IR, Fk, HD
ZODTFICL > THET S, il 21%. kame2.color(1,0,0) & T+, #R=1, =0, =0 & 720 .
kame2 (377 & 72 5, kame2.color(1,1,0)137k=1, %=1 THEATH 5, (0,0,00 THIIL turtle ﬂi
B2 5, turtle ZFEEEICER A e BIZZ 2 TH L 9, (0.1,0.6,0.2)D L 9 22/ NMIOFRE S AlHE
b, FOWHEBCL>TETOBEHHTX 5,

4 EEROREARE

ST, ZZFETT turtle DFEWGTOFRIIIKED D, BREICE SEIIC, turtle THIW /2 R
7355 EEZ ZCTikR5 2 129 %, Windows (X PrtSen +—%H\5 Z & C, HEm= & —
BLHZENTED, BEHaAE—FWMV 72y 4 Ry E7 ) v 7 LT, Ak XF—%2M L2205
PrtSen ¥—##3 2 LT, 7V v FR— RizE@EA 2 E—3N5, HLiL. Word OH 72 ¥ T,

Ctrl+v IZ X > THEHEDORX—A F&2IT2E, 28— L7 Y 4 RUBEmOBEGERIIE 1T 55,

BHE 1: EtARZHET
Turtle Zffi> CIEEABEZHIT, TOEOICHWEZE2TOa~y REEROELREZ L R— M8
J:o

FE 2: BEHCS

Turtle 6~ T, BRARRZHZ 5, 7720, 20 FL LD a~> FADZTW, Az =6k
Mns Z &,

5 BFA—ILOFEMA

TFWTWDAREBEFA—NEH ST ENHLZEEIN . FEHOV AT ATIEEE 722 L
DIRWARLZNEAS S, EOIHIIA =L TITHIDT, ZITRELTEBI 9, A—LDRTE

31



DAEF F, HHREERFEABLORTFA—NLDON—-TTRDLIIENTED,

http://www.icts.nagoya-u.ac.jp/ja/services/numail/settings/thunderbird.html # &5 Z &, *
oy M DOEFA—NY T NEFEol RGN EERNFEZXLND &S P,

https://support. mozilla. org/ja/products/thunderbird |ZEARFEWNFITE E F-oTWNE,
SIDBIRVEEITA Y O NICHN TR L S,

BE 3: A—LEHES

LR DR DN, BE 2 THOWRZ R LIZER Y 7 A VRIS LT, A=z L TH
Ko, (GRHAE)
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H=[M\ xterm, Emacs OEKXKIILFELVS

SEOB/

AENE, python D7 v 7T AEES LDDOEARNRERMEZITH), 707 LITFRANT 7 A
IWTHD, 7T I TEBREIT unix OFMERTH B0, AKSEEHCTIL, windows LD unix
FIETH D cygwin ZAND, F7 cygwin ICOWTEHHEIZHHA L, KW Tunix #—3IF/1Th
5 xterm N TOT 7 A VDO NTT, THFA ST 7 A NEEHRT D200 T F A h=F ¢ Z Emacs
DN &35,

1 UNIX DEXRMGZFELS

FH—EI TR L 912, windows LA DO KRYED o B o — & 2 2T ARBLE UNIX & FEIEN S
OS DI N—TIZ k> THRIEESNTWD, MacOSX ., #HERED android b UNIX O—>T
b5, HRBEROT — 27 v 7 AOKRNE Unix O ENNTHRHE SN TEY | A—/3—
A2 — N LEREMNE CHRASN TS Unix VAT A%H5H 2 &I, fFRZT 5120
THRICNEDZ ERNH DA 9D, A1EE Windows D unix ¥ TH 5 cygwin W\ T 7 /7
LEAERRT D DD, ZORNZ, EFTIERKIEEO 7 7 A L OFNFZ2MBE R TR B,
UNIX O Z< AR Z EAZHOW TR L L 95,

1—1 cygwin & xterm

a2 —ZIi0EIE L) R AMMUNEZEEL R TRy, Zo8EEL

AV a2 — D= R 2T BETLIFEL2—Y—A X —7 =—A (Ul User

Interface) & FE5, Windows <° MacOSX (2B WX, W@FIEIT A a2 &7 ) v 7355 Z LIk

STHRIEZIT ), 2D XD B E BN L= #1EEIX Graphical User Interface (GUI) & FES,

ZORY DIITEEATIES 208, RERERENEZLEL LY, T4 a2 @7 onmis
5720, FLZ EEBYIETONEETZ 720 T2 REBGFET D,

—J7. INIX OFERDENNITINERRY | F—AR—FTavr F&H7bZATaryta

— Xl awy REFEITEHE 5 (Character User Interface, CUI, F7-1% command 1ine interface,
CLD), EEIZEBR L CTH L S, Start RE U ME “TRTOT T T L7 &R, cygwinX &7
Uy, ZOHdE XWin server 7 U v Be- =
735, BEHWNICAEKOL>7rv 40 Ry Hain Options VT Options VT Fonts
D—DONE ERBIEET THD, 2D xterm
EIEEN, Unix i~y REfTHIAT T2
DU 4 RUTHAB,
XWin server 233.H BN - TWH VX, HiH
ETINEL X OT7 A a3 B85 kR
—VH), b L. X DT A arBDHT xterm
AN RIEVARY" e ) CaN PUI M G N e v g
X xterm ML H END, F2, Tha#iy
W E, WSO xterm P Z N TE
b, HED xterm &9 ELFESI T LT Lo
TFurI I 0P FITFHZENRT
x5,

naritallspf jl0
i |

T2, AEXTIEAD LURRDZDEB KT, AT — Y VORNZLLFOXXFINNG 5,
=W —H@HRLT A VT R4S
T4 L7 FUIZOWTIEERIRT D, EHOLRE, WA a048 hou /A 35 L,
gs8514944@A048™$
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DEHTD, ZTOXTFHNX
UNIX 22— 6 DM &ifo
TWAREAZERL, Ta~vw R
gy EREING, avwy
K&EFETTHITIE, 20T
T MW a~vr Read AT
L. Enter F—Z TRV, =
D74 RomT, LI
date & AJ7L T Enter ¥ — %4
LTHE D, (ONIX Da=wy Fik
*“ﬁ%ﬁifﬂ%ﬁﬁ’@f\ H L wtermDBEAZEH
KEAAIZAF ZICLTBLME 1. BEETOXD7/Iv(EEE

DHBD), ROLIITETRERN fﬂ;%ﬁ?')‘???%&ﬁt@@&i

“ 7 =73 .
i%/? é j/lf,t 0) 5 i U=~ / I\ 2. A”a—MaApplications|ZiR 4 4% e
Tur T ERRRI AT SR HbtbEETRDESINS, o e
FEHLOIRMEIZ e D, BUEDKFA] 3. HTEF-A=1—OHRDxtermExE - :T::D;::W

NERENDITTTH D, 2y e
gs8514944@A048™$ date ; g

Wed Aug 4 14:05:57 2010

gs8514944@A048™$

UMX?ﬁ\:va%%¢7w77Ny%@ki?&¢i$@%@i$&bfﬁbméoO
?i D, /ILFTANTARELFEREZ TCRKLFTANTLZE, B LIza~y RRFEITINR
o AREEHBEICE TR, KXTFE/NLTFERXBLRVEEIZR > TWDN, @EIL, il ziE
date L Date ITEHI a~ F& LTHbh 5,
P#., bnix D77 MI§TERL, 2—F—BAN Lica~vy FE@#TTRRTHZ LI
35,

1—2 xterm@®abE—, R—=X k

UNIX EHED 22— — A v Z—T = — AL X window system &FEEN D EH DT, xterm X2 D X
window system DHF DT 7V rr—3 3 0 TH D, Cygwin I Windows FIZ UNIX & AT b & F2dE
%, XWin Server 1% Cygwin @ - THEj< X window system T& 5, xtermiL Z ® cygwin & XWin server
DOETELS T T r— 9 ThbH, X window system (L Windows & 1IN Limoa—H— A &
— 72— Ao TWA, xterm IXZ D X window system Da—HW—A U H —T =— R HED 1=
W, abt—~_"—2 hDFiES Windows fEVE L TR 5,

xterm DAL —_—2 MITHHETH D, aB—IdERE V TXFINEZBRTIHET TH S,
N2 MIFARS EHRIEL

—JF. Xwindow7 'Y r— 3 Uinb | wordZe ED, ENLUANOT TV r— 3 Z— A K

LW alE, 7F A FOBBRTa' — L, ctrltvT_—Z 9%, E72, WindowstEHET 7"V
r—>arnbXwindow 7 X Ar— g i ae—_X—2X F LEWEAIE, ctrlte T — 1L,
HARZ L TN—A T 5, FEHH L,

X window 77U r—v a3 U
ERZ L TTHRAPMEROA T —, FARZ L TX—Z |
WindowsfEHET 7' U r— g b at’—, X window 77U —32 g CX—RZ K
ctrl+c Catl—, HIARZ L TX—R K
X window 77U r— g b at’™—, WindowstBE2¥HET 7Y r— g 2 _X—A K
HERE L TTHANBROATIE—, ctrltv TX—X |
Windows 2T 7Y r—3 g L fH]
ctrl+c Ta b’ —_ ctrl+v TXR—X k

1—3 UnixDIZ7AIVIARTL
UNIX TIIfEHE 7 7 AV E W I B CREBEE ICRGFET 5, BAMIZ, a0 Ea—2THHIT
RTOFERIZT 7 A E LTINS, WNIX TiL, 727 757 —F 7217 TR, AHIO
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b DEIME CREHEIBREDT A RA) 7740 LT,

OEDDT7 7 A NMZIEFMLTOLE DDOLFINR O EPD R THERONERN DN LR 7 74
NEHEDTDHZENKYTEH D, 77 A NAIMEZ 5 CFITHIRIRH O | T, o5 [ (K
vy M) =g 7)) T (T HE—_=) | ZHBEEDOETAANCT 20BN~ THD, (I/
(X7 > a) [ IZWNIX DT 7 A VA DEFILE > TEWT 22\, BARGEE 7 7 A VAITE S D
BT D, ET2. Ry FERFAIC L7 7 A VA IXBRERER EOT-OIME ) 85k 7 7 A V(R
v R T ANERREND) DT 7 ANZBITTDHIENRNLZNDT, 520D T 7 A VDL REIDICHHE
W Ry &S OIFEET 2 (Fy MESOD I IXIERFOFNIE D), £/, INIX TIEZ 7 A V4
ICBWTHRLFEE NI END, INIX (N CFE2ELEI VAT LTHD, 774V
G b /NCFINEEAR, KICFEM D 2 & B AEETS M, FAUX README 72 ED X H 1z, FRICHEHE LT
WELWT 7 A VDOAFNHE S Z & AFIEIZR> TV D,

T7ANDENEL D E WK ODDT7 7 ANEFEEDTEHTIZDDOT L7 NUMN
MEIWZRD (T4 L7 PUIE. A A—TELTE, 77 AVEHBICANTE L O TEHT LD
D, FOEHI LD THD ; windows 2 MacOSX TIE (7 44| EIEENTND), T4 L7k
Vb, Z7ANVERERIC, OE2DT 4 L7 MVIZOEDDARTINSL, T4 L7 M) OHIZE
SIZHIOT 4 L7 M) ZHMNT 52 TE 5,

B Windows TlX, 77 A NVOEHIT “ara—%" TfToTWb, TZTRxH—>2>—D
DT FNENEDEET 4 V7 FUITKIET D,

Windows & UNIX Tix, 7 7 A VD4R E [V ) —fEiE ORERE) | MIEN 5 20 7= &l
STEHLTWS (FX), YU —HELIZTOE SOR T LEBOER IS LTV
EOZ LT, HLENOHOE E TOEN 1 ARLDRWREE LD, ZHUIA O RO R D
B2V LTV,

s~ 8/ Ub—bFsLo b))

O DEE (FaLoHU)

HED (T LT FULADT 7 A1)

S B W)

EYOK (&) £727M4NMET4 LI MVIDK (B)

UNIX THEE%2 T2 ) A TRATEBL _NERERZT 4+ L7 NU M 3FED D,

. N—bF T4 L7 Y
VU —iEEDOWHIZAR T HT=DT 4 L7 b, 27 [/ (AT via)] TRIAX
N2, INIXTliE, 1802 Ea—XIZ@3bdO0EDDL— T4 L7 NI RH D,
FEH a2 B2 —H T cygwin 2> TV DR BSR4 T, C RIATDOTFD
cygwin 7 A NAEANN— T 4 L7 N THD,

e ALVVUIT4VI MY (EETALVI NI, U—FUTF 4L NY)
BUE, 2—PMEEZITHOHEAELTEEB LTS T L7 MU, BOREDOT 4 L
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7 RUVDOHIZNDENWIA A=V E DL LW, T2—FRBUEEETOT 1 L7 b
U] W) EMRTworking directory & HU 9,

. r—bTF 4 LT R
2—YFRa T LT e XTI NDET 4 L7 R T, 2—FOEEDIR 70D
FAL 7 MY, EEHa E2—FTIE Z R4 73T 5, Cygwin 751,
/cygdrive/z/ TH D,

1—4 /)XR%

INIX TliX, 77 ANVRT 4 L7 MY OARTERET 572012, V) —HETEIZTCEDT 7
ANRT A L7 NI EVEL O DEIRERT, 2O L2724 1% /324 (path name) |
EVH NRREFHEIDOZ ETH D, T2 & ZITHI—Y R 2 TidA— T 4 V27 UG Tusr),

Mbinl, [1s] OERZZERLENSGIBHO T 7 AN ENEL, FL T, ZOEED M
T T 7 ANRT 4 L7 FUIZIER L TR EDEN W ERNb0d, Thbhb, 20 -
O] BESTT7 7 AT 4 L7 MU Z—BNICHEETE %,

N—=F T4 L7 NUDNLHET D HETRIET D3R4 & Tkt /X 24 (absolute path name) |
LWV S, MR RALIE, V=T 4 L7 B ERT (/) ORICTE ES T DART A~ HIC
XEIH ELT I/ ZIZSAELOERHES, 72 2E, HIFEOHDO T 7 A4 it [/usr/bin/ls]
LHRESND,

ALY bT 4V T RUMBTEEDLRATTI7ANRT 4 V7 M) ZRET LI AAL4LHD 2
W& [HHxf N A4 (relative path name) | &9, /NADFEEHE [/] TIX U HRITIVUZFERE S
AT, TmEZIEI VR T 4o L7 R usr D& X X/ SAL T [bin/ls) ikt
24, C [/usr/bin/ls] OFEWE D,

1—5 EXMGITUFHE
ZITEH, AT 4 L7 MU OEMEHFED S B, K ELSE Y b O ERHAT S, 7%
A RZTF 4 ZOFHZICL IV La~vy ROGHZBENT 5,

B LU bToLv7 MY OHER

By NF 4 VT N EMABT-HIZIE. 22 K pwd (print working directory (DBEILF
Blofcavwy R4) &S,

=X . pwd
Ioavy REFETTLE, AL T4 L7 B BME SR TERREND, 2. 01
RAEZR S, a7 hORPICHLAI LY T4 L7 FUBNFERENTWS,

B TV NIREZHDT 7 A NVORER
TALZ NV DOHRIZEDLT7 7 A VDOLARTE BT HITIE, a2~ R 1s  (list DAEBETE &
B2ERA0TV) &9,

EX: 1s [AFvarv] [TaVv7 b VA, FRET7Z7AV4]
ZDawr RO, TEBEEERSEEZWT 4 L7 N O4RTEELS, LRI SR
A TENWTHHIANZLTENTHRY, FIHEEKTLE, LU T o L7 YOI
HDHTFANDELEIDO—ENEREND (ZDOF F A FTIXEMATRE R S5 &2 K& [ ]
TP A TRT,)

SIENC 7 7 AN ERRE LGS, TOT7 7 ANAE—HT D7 7 ANDBERIND, T
4 VI NVA, T7ANAEDICEBIRET 22T, “HEAZREESELZ LB TX
By Flo, AT aii-l 22577 ANDEARBEERERIEDLZENTE D (£
k),

B ALYFTALY M) DFE
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BODOWDGFNORMOT 4 L7 NIICBEIT L (WL b T L7 P EEHET D) I
IZ. =~ > Fed (change directory @»E)'C%) 2D,
#F: cod [BEET LI FUA]
T2 ZIZHB—LT 4 L7 FUMNLZEDFD Library (28 5121
cd Library #3179 5,
T4 V7 RN OBEEBHIZIT O 72012, INIXIZIXKRD 3O EBnHESND,

=) Bl

ALURTA4LIRY)

AL ATALORIDOVED EDTALIM)
~ r—LTsLIM)

an

INLDORBEEM Y EAEENINE D, 2 2IT0ESEDT 2 L7 FUIZEDITIE Ted .
ZEITTNIEEL, 325EDF 127 RUIC ifaj./"L.Jfﬁé_&ﬂf%\T~
LT 4 L7 MUIZIE Ted~) TREND, (cdiFBIEAR L TEITTHER—LT L7 FUIC
RAHMD, Zhited ~EFELCZEL)

Z UL, MacOSX @ Finder X° windows |ZBF 5 7 # /v &7 ZBA< /EEICHH YT 5,

B Fa4LU F)DER
T4 L7 MU EEAIZIE, 22 Fnkdir (make directory ®EM) Z{H 5,
= mkdir ERTET 4V R4
SIELCHRET 27 4 V7 b AR, M SAL4 Dt 24 TRtk 35, T V7 MU 4E
BEIEEL-IZHW., HEOF L7 MU RFERICTE %, Mac0SX @ Finder =2 windows (T
BWT, HLWT VX OIERIZHY T 5,

B T1L7F)OHIRR
T4 L7 MUiXa~< 2 K rodir (remove directory MER) Zffi- THIRTAZ LT
o T22L, T4 L7 MUDOHIZT 7 A V3 E-> TWAEGEEIZIE, BHIFRTERY, 204X
ZiX, Bk mEAF 7> ar-rEEHICHNS
ZA . rmdir HIBRTZT 4L U4
HIBRT 57 4 L7 N U A SRS AL DM S A4 TRLT D, ZOHEVEKEOT L7
MU ZIEETE 5,

T, X117 A4 2% 270 v 27 LT xterm I L, EBRICHLTAH LD,

$ cd tR—Ab7 4 L7 FPUIZED

$ mkdir 3rdweek #7 4 L7 VU 3rdweekZ{ES

Findermb A —ALFT 4 L7 MU &F v LTHLE D, 3rdweeklFindermHd 7 /L4 L LT
Rx25137TThs,

$ cd 3rdweek/ #7 ¢ L2 kY 3rdweekiZ A D

$ 1s #lsL THMH RN (FET 4 L7 Y OFNEEND)
$ mkdir test #5747 b UtestzfED
$ 1s

test HtestDIEEZ MR

$ cd test HtestDH|TEAD,

$ 1s #testDHITITMTE 72\,

$cd.. t—okoT L7 NUIZED
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$ rmdir test #7 4 L 27 ~VUtestZ@HIkR
$ 1s #ilt7el7eo7=

B J7A4)LOaE—

77 ANDOEREEDIZIE, 2~ Kep (copy DEMR) Z69,

EX: p AV—FTOTFANL =D T AL
FIEL2HBRDOBIEE LTa =7 7y A NEZODVICEEEDT 4 L7 ) OL4HT% S
ETDHE ZOT L7 NUOHIZ, a—xD7 7 A VOEREERT L5, 20L&, #
WMOT 7 ANKIEIEEDT 7 ANLER L DI D, A C—TRIFEEDO 7 7 A NV FE 2T
A LV7 NI ZBETELN, at—ncx@8EEET2581L, 2=k FoT7 7
V4 TR IR B0,
TALVI NV AR L at—9512%, LFOX ATy ar—r 2H0n5,

E#X: cpr aB—wDT4VI VL4 ab—EDT A4

B J7MILRADERERFEFTOHBE

T ANVDRGEIEELR LIV ARIEEARTHI2iE, 2~ K nv (move DEMR) A
Do

EZX: o BERT AN BERET s A4
ZDavY RIZKsTT 7 ANENERIND D, TNEL T 7 ANVDNBEII NI, #
B 7 7 ANLE L CMERET DML TED D, BERT7 7 A NVABEFDOT 4 LY
N DAHITZE, 20T 4 V7 MU OHFIZEELT 7 ANV EBEIT D, BIELT 7 A VBT
A V7 NUDARIDEE, T4V 7 MY BNREZEBEIT S, BIETIIEEO T 7 A LN E
ETEDHLN, ZTOHEEIERIZT 4 L7 MU TR TUT R B,

B D74 IILOHIER

77 A NEEIRT 52, a2 Rrm (remove DFEWR) %5,

EX: m HIRTD 7 A N4
UNIX TliX, WHBEHIBRLIEZ7 7 AL, EDXH7Z L& LTHRICEERY, {HT RIS,
KYICRERT 7 A NDE I DEHERTDH L, INIXDOa—H — b P EnEER T 7
ANEZDOavw RTHLEZERHDIXTTHD, mictH Ty ay i 2T TEITTD
L ARYICHIBRT 20 ERERDLNHDT, A7 a2 LD rm TWERD 7 7 A VAT
TLVREEN, 77 ANANENESITHEERZ Lk d, UTOLdZ-rF S arvizo
T, 7427 NIAERETDHE, T4V 7 N R T EWHET S, mbEEO7 74
NERT 4 V7 NI AERETE D,

=L m-r HERITEZT 4LV EIVA

B ZO714ILDER

EX . touch 77 A4
T 7 ANBIFELRITE, 207 7 A VEAEKRT 5, FETHIE, EFHL 2 a~ o R
FATRFANCEE T 5,

xtermN TR L TH L D

$ cd

$ cd 3rdweek

$ touch abc. dat #2727 7 A JLabe. dat & {EfK

Finder”»53rdweek®F1 % F =~ 7 LT, abc. datINRTE TCWADEFERL LI,
$ 1s
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abc. dat

$ cp abc. dat def. dat #tabc. dat & def. datiZ = &°—

$ 1s

abc. dat def. dat

$ mv def.dat ghi. dat #tdef. dat % ghi. datiZ &)

$ 1s

abc. dat ghi. dat

$ mkdir test

$ cp abc. dat ghi.dat test #abc.dat, ghi.dat® _—2>D 77 A /V%EF 4L 7 hVtesticat’—
$ cd test/

$ 1s

abc. dat ghi. dat ftestOFIZ OO 7 7 A N ab—EINTW5H
$ed..

$ 1s

abc. dat ghi. dat test

$ rm abc.dat #abc. dat % HIFR

$ 1s

ghi. dat test

$ rm test/

rm: test/: is a directory H-rA T T arEOFRWVWE, T4 L7 FUITHIBRTE RV,
$ rm -r test

$ 1s

ghi. dat

B aO7Y FDGERERT

EZHX ;. which a2~ 4
Unix ®a~> RFE&T—2—28l0o7 e s 7 LA ThS, BEISND 70T ANRERIZE D
WCHDDONEEETON, whicha~ FTH 5,

il

$ which 1s

/bin/1s

Ta T LT 7 AN/bin/lsina~r RlsiZLoTREIEINTWDDNRDND,

fillcG 2o~y RRSEAFET 208, REE TITHEMM LEzn, BERRHIUE,
http://itpro. nikkeibp. co. jp/article/COLUMN/20070613/274690/
REDOY A FERTHBLTIELY, £/2, HDHa~vr ROFENWFEZFHEL Y 720 & 13 man
avw U REFEIZELTED,

£ man I~V R4

13 -
$ man 1s
LS (1) BSD General Commands Manual LS (1)
NAME
ls —— list directory contents
SYNOPSIS
1s [-ABCFGHLPRSTW@abcdefghiklmnopqrstuwxl] [file ...]
DESCRIPTION

For each operand that names a file of a type other than directory, ls
displays its name as well as any requested, associated information. For
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each operand that names a file of type directory, ls displays the names
of files contained within that directory, as well as any requested, asso—
ciated information.

If no operands are given, the contents of the current directory are dis—
played. If more than one operand is given, non—directory operands are
displayed first; directory and non-directory operands are sorted sepa—
rately and in lexicographical order.

The following options are available:

-@ Display extended attribute keys and sizes.

man OEE TIX, ETORATAZ a—L15, g+ LK&T9 5,

1—6 cygwin E®QFT L% kY& windows D7+ I)LFOER

Windows Tld, /SA% OERENHE T 725, Windows TIEBAfER L — T 4 L7 R U 3L
MOVIZEN—RT 2 TIZHIE LT RIA THANERINL TN D, NA4AIT

RIATHET A NVELYET 3 VEE,

DEICEKFTLEIN, [TIT7e, ¥FHREFIANAY I AT v a\TRULND, ¥EVIRLUHDOT
HY, 74 MIEoTRENED 2T Th D, 72L& ZIXHARFET + 2 M TIIYT/R2 53, Arial
Unicode MS TIRNZ72 %, flld Unix EZEDL BV, & 21X C RTIATDFD cygwin 7+ /v
XD TFTD usr 7 +/VF 1%, windows DR AL Tii,

C:¥cygwin¥usr

L 5h,

Cygwin @)L — k5 4 L7 b Ul Ci¥eygwin TH o712, > T, cygwin 6 R x %
/usr/local/bin LV 4 > K A Tld C:¥cygwin¥usr¥local¥bin I[ZFHY4 3 5,

INIX TlIA— T4 L7 MUDBRH DD VI KT A 7 OBEEH N cygwin TIX, windows
DH KT A 71/ cygdrive/ RKTIA THTT I RBATES, I 21E2 RT4 7D Download 1%k
/cygdrive/z/Download
DTT 7 EABRARETH D, L LT,
$ cd /cygdrive/z/
$ mkdir test
L LT, windows 25 7Z RT7A T OHFIZT )V E test D TETCWNWADEMERL TH LI,

Fo, B BIE LT, Z RIAT7OFD “v4  KF¥x=a A2 R 1E, cygwin bR L “My
Documents” THY, RIL 7 A NVF THY RBLARINE-STRZDZLOLH D, 7. FEEIC,
““A4 FFaAUR OFD” Foyrno—K “ifcygwin 25 /.5 & Downloads TH B, -
T .AVE =y hbFUa—RLETZ 7 A VREPND “vA4 RFX¥axXA 8 OFD?
Hroyom— R ‘I, eygwin 261X /cygdrive/z/My Documents/Download T 5, FEILZ DE{bIX
windows D2~ R7 a7 ML RTHRICZENDEZD, Va4 RURXDONRRLTIEZ DT
4 L7 kU iZ C:¥My Documents¥Downloads T2, 2~ R7'1 7 h=2 xterm TIXHAFED A
TIBEHELNDOT, ZOXIBRBREND THLAL—RII T A NVZIIT 7 BATHI2HIZ, —H#OH
AFET A NVED xterm AV 70 7 M bIIREAICRZ D L )IZR>T0HDTH D,

1—7 Pzl
a7 FER
INIXCOSDEE L 725 Y 7 R = v
7 % — %)V (kernel) & FES
UNIX [T H— %L &, 20 FTEifE  OeY FORTER

TEMEL DT atA (FulsF :
L) THERR SN D, MacOSX b [AlkE =

sz
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Th b,

N—=FIET 4 A7 RAE ) OFHE, i EDON— Ry =7 O, 7rntXAD0EH,
Tt AMEITT e R N— FY =T OROIFEHRBELHEZR &, 05 OEEARNIet6E 2 f2 it
THHLOTH D,

=YL =V DOMOFERORLD L ViX [T xv) EEND 70 7T A0S L Tn5,
v (shel DI HAGETIE TH) Z2EWT 208, ZHUX0S OHFLE (I—xV) 288> T
KEEINIRZ DL IICTDHH DT, 22— D & —RNVOIMIDHRIZHT=D (FX), v~
T UF—FNEDANEZ TS TENERIRL TH—R T mE RFATR EONE D
REHL, ZOMREZ—FITETE o 1) eh—%

[ER A SRR I NFEA—HFEH—RIILOBDBNEE LTINS,

UNIX \ZIEEFEEO S =13 H 0 . =
DFEETIX, bash 25>, F'm 7 |
HEHIE T ML TR, RIFEDTr T NORKICHD 1$) 1B =/Ld AT bash
DT RN ETHD, 2, 0T T REENRETWAITE A~ KT 4 v LS,
xterm Z3X.H EiF B &, FO ETbhash 2336 L35, B8O X — 2 F /L ED bash 1(ZZF1LE 1M
SEACHEIK . £, bash b a2y RO—DC@BEF, &kD X 512 LT xterm B2 H7-72 bash &
HEITHZEHTX S,
$ bash
$
bash BN, 2~ RE AN LIZSEA. ZD 3~ RIZH7-ICEE) L7 bash DML A4 5,

1—8 ATV RSAURELOATVRSA VR, EX MVUiEE

INIX Ca~v> RIA4 v RicH A7 Liza~r Fitireturn $—Z2 ML CEITTIRTTHNIT,
HHEICRET 22N TE D,

teshCbash iZfiiir DA~y RI A UHSEMREZ S & o~y REZ A T 500D,
BHETa~v L RRT7 7 A NAEFTHIAAT tab 24 &  ENFETHHLIAALENRE E —ET 5
BRI — 2 THIUIHFIHTE L T ND LBEEFEET UL EMO Y X hE2R L TIND,
F 72, tesh R bash (21X, BICFEITLIza~y FEFFOHT Te 2 N URERE] 25, b
KEIZF— (1) 2L, AICEIT LIZa~r REODEOTOIDPDIE-Ta~vy KT A ITE
T B, MOHENa~vy NEZOEEFTTHILIELHAA BELTETTHIENT
X5, ROTZHEICETRERAIX— (1) TOE2%ICHT,

ET, 22 Ta~vy oA Uiz kB L Tk 9,
/cygdrive/c/autoexec. bat Z HA DR —LT 4 L7 M) lcabt—+A5Z Lx2EEZ D,
$ cp /e
FTH - T, tab ¥ D&,
$ cp /cygdrive/
EffiEEND, ZHUE, =R T 4 L7 FU/DFITIE, ¢ THE D DM/ cygdrive L3R\ 8
Thb, ZOFWFT, SHITHITTcZHH,
$ cp /cygdrive/c
L7 ZATtab DL,
$ cp /cygdrive/c/
LHisES D, b L, HEBEMNH DGEITIE, EMO Y XA NRRRINDHDT, Tk LR
ST HIAALTOITIER WV,
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FREL OV FSAUHTEHENT® (REFE)
ERRIC, a~> FIA U fizgzfio T,
/cygdrive/c/autoexec. bat . B DA —LT 4 L7 hJIZae—8 L,

EE autoexec. bat (X, AT AT 7 A NLDI=, xterm M HIT R 2 £, windows 235 (%A
R FEH A, Windows MHRLT-DITIT, =7 AT 0 =T 0 V= IDTFNEF T a >k
IRT, MEESNTARL =T Y VTV AT AT 7 ANERRLRWN] OF =7 &TT L, (3
L7740, BLZANVE— BIORLRINIATE2ERRTDH) T =y 7B ANET,

1—7 Z74NLETaLI F)OEH
INIXDZ7ANET 4 L7 MU, FrAE. BE SN Bf72 EDJENE (attribute) ZFF- T
Wb, ls-1] a~r REETT5HE, FE2EUTFTOESC, v bTaob 7 NI 7 74
NRT 4 L7 MU DRMENREREIND,

% 1s -1

total 1312

-riy-r——r—— 1 seimel staff 197 Jul 19 12:1% 1PNE.xtal

-rig—r——r—— 1 seimei staft 245789 Jul 24 18:49 ZBTF.pdb

-riy-r——r—— 1 seimel staft 186511 Jul 25 12:18 ZBTF_chainP.pdb
-rixr—xr—x 1 seimei staff 184 Jul 24 11:4%5 pdbset.com

—riy-r——r—— 1 seimeil staff 202528 Jul 24 11:25 rlpnesf_freeRflag.mtz
drivgr—xr—x 2 seimel staff BE Sep 5 19:51 unix_training

ITHEALIZ 7 7 ANV T 4 L7 P DORBURFRREINTEY, fTOENS, T—F (&PD 1 01
DIXF), Voo, FgiA#H. IA—T%, 77 A NVDORE S, FHRFA, 4RIOIETIEA TH
60

EE Trwr—T1—] DX 1 0HOLFTRIND [T—F] IZ77ANVDHRIL 7 7 4L~
DT IV AEEZRTTAHALEDOTHD, ZHITINIX DB LFL—HFL XFATHD I LITEEL
TEY UNIX TIEXTHEN ) (il | A2 ENTEXEINE T AN EICRETHILNTE S,

I7AINOEE(TILIMIDEIDELE)

rwxX rwx rw

X
HE1—F0 mﬁ7w17tﬁté \Emmml—f
TR aA—HF(FRA1—HEKRC) DT AHE
DT IERE

WHBIEAEDR L7 7ANVOREEEZELTWS, Zoids) [d THHIET L2 MY,
-] ThIUTEFDOT7 7 AN EEW®RT 5,

WD 3ODF T (ENb2FANLAFRDETORS) X, FO 77 A NVOHEL—F DT 7
TAMETH D, Tr) Twy Ix) ZENENGHAIAS, FEERAL, FEITOHEREZERLTWET, Zh
HOLENEPNTVIULZEDT 7 BRI SNTEY, ZNbDilsaEALEIC -] 2
EPNTOVIUEZEDOT 7R IF LS TS, 7o& X, EFLO 2BTF. pdb DD 274 FH
DT [rw—] 720D, ZO7 7 A VOFTEHE seimei 1L, TD T 7 A VDOFiIiAF L EXIARL
ETEDLD, 2077 A NEa~vwy RELTETTHILIFITE RN, T— ROENS 5 7TEFH
DRI T 7 ANEHETHI7NV—TIET H22—Y (I LA —IER<) O7 7 & AH#
., BE—ROENS 810 FEBHORRFIXZOMO2—YF DT 7 & AMEE £,

B 7HEXEOER
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TrANETAT D= ThL, T/ EAEEETHI LN TE D, 77 EAEEDE
FiZlX 2~ K chmod (change mode OWE) %1 95,

X chmod Y & 77 A4
chmod (3318 TH27- Ty b ORRBICHLESNWT, BIHTERELLEZZ 7 A NVDT 7 & A
EEFETD, [y b TIRBIEDOT 7 B AHED 5 BIEET & & e SHEOR S (=—%
DIXGy, T 7R AZHATHEEILT 50, 727 8 A0OfEH) THLT D (77 2AMLEL
2Oy NIEE X, The SEHMSHIOK T TERLT IV FLH DI, ZZTEED
METEET D), 79, MR ETIH2—VORGE u (=2—F), g (FA—T), o (ZDfth)
OAEDLE (Fida (B=2—W)) TRk L, KIZ, 727 B AZFAITIH4F [+, £k
THEAE -] 2R T 5, RBICT 7B 20fEEY v GiAR)  w (EXIAL) . x (FET)
DOIHEDOETRHRIRT D, EXIAL LT, ZOT7ANVEER LD, BiRLZ0 352 LT
D, FATEIL, TNET eI L LTHEITTHENWIZETHD, 0T T AFETIET
AREOBMEZ R /e TEe bz, E L. T4 L7 MU ORE, ETAREE X, 20T «
L7 MUV b T4 V7 R EBED EWVWIERIZRD, 2D SFEOF I, Mz
Ha ANTI2ER L CRidl 35, 728 2R 2BTF. pdb £V 7 7 A V& Z OMIZE XA
BRI BT
$ chmod o—w 2BTF. pdb

ZIERITTIE IV, 2, 2= ESZEABLIZEA. 2 TONIKTET 7 v AEEETS
%,
$ chmod -w 2BTF. pdb
THNI. BOEEDETO—F =N ZOT7 7 ANVEEBLEZVEIRLEZY TERLIR 5D,

1—9 TJAILFA—F
cpermEHANVSEE BFEDOIEFOLDIETE2at— LI LEZD LIEWESITZ W,
FOWEITTANERI—RTHDH, *00% H\ 5,

1-9—-1 7ERO—XFEERT
7= & 2%, file?.dat &35 &, fileA. dat, fileO.dat, filep.dat ® X 912, 2D EIZEE
D—LFRADL T 7 ANERETED 2B EAND Z & HTE file. 2705E1E. file. ext,
file.dat, file.txt, file.csv REBRBEDMEED =ZXFDT7 7 A NV ERETE 5,

1-9—2 *3EROXFF2ERT
¥1X 0 XFL ED X T & KT, filek.dat & 3 25 & | file.dat, filel2.dat,
filesajieyhawr. dat 72 &, M) file THREMN. dat DETDO T 7 A NV ERETE 5, 7L K
W29 Z L T&, filex. dat 72 B, 0fileabede. dat X H 1T, file DRHIIIC—LFdH > T,
&3 dat THDH 7 7 A NV EHEETE D,

1—9—-3 L.IIFEEXFOVThNERT,
BELEXFOWTNDEEATLE 7 7 ANV ER LEWEEICE L. JE2FAT 5,72 & 20,
[ABC] THAUE, A, B,C OWTIN—LFERT, £72, [0-9]72 5, 0025 9 DEFEDONT D,
[A-G]72 5 A,B,C,D,E,F,G OWTINNE W) KO RBELFRETH D, [A-Zaz]leHiX, T
DTINT 7y NEeRT,

il
abcde. py
abcde. ¢

fgcde. py
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abcedf. py

abddf. py

DEODT 7 ANBHFHETHEL LD,

rm abc*

L9 B L, abekld, abc TAX— T AT RXRTOT 7 A)V% E—ETBHM) 5, abede. py, abede. c,
abedf. py D= 2ONEEIND,

rm abck.py &AL HEIND DL, abede. py, abcdf.py TH 3,

rm *cdex& 95 & . abede. py, abcde.c, fgede.py BIEEIN D,

rm abed?. py THIUZL. abede.py & abedf. py BDIHESI NS,

rm ablcd]df. % 725, Z=FBHOXFEN c v d DWWTND & ZIC—FTHD T, abedf.py &
abddf. py ® —OnNJEEIN D,

EEPUN
http://itpro.nikkeibp. co. jp/article/COLUMN/20070514/270907/7?ST=1in-beginners

2 TXRAFIF4A

ZETT xterm BIZBITFA27 7 A NVDFPNFTOFEREFZALTE, TEIWEIWEITVT T L%
£<tw@7#zbi74&®ﬁwﬁ%%ioMmmwﬁ%mmiﬁﬁv Kratv¥ (U
—7'1) TIERTHALEICIELFEZDO LA T U b CCFORRE, KRE X, [TOME., BED
BLiE7: &) DIFRAEEND, ZHICKHLTTHFA N7 7 A VT CFIERIZ T TR ESNE 7 7
ANTHD, 1L, [HIT) OXH—HoOLA47 U MERIZ, XFOOESELTHI Z L
NTEXD), Pl Ir2EBLLXINTTFAN T 7 ALTENPNS L, Unix & 0S I2BWT
S R2—PF—DHLWILHREITTHFA N7 7 A LTEINLTND, THRANT7AVET
FAMZT o2 ERIEND a2~y REfo TER, RETH, ZOT7FR T ¢ XIS
ﬁffmﬁ?‘yﬁﬁﬁik%<£ﬁéoEhfwéiéf%hﬁ A% DFEE T, Windows
\z .:. EEI ff?‘%f) VA
FAPNZT 4 X EfHoT
HRWA, AENE Unix %
VAT A THEEEOEYE
ITF 4 X D—D emacs &
BALE D, emacs 1T7 1
77 7 I EEIN Ot
R T e Ty
LTI NDHDT, FEFIZ
{FF|TH D, emacs DILHE)
LI
EHX: emacs 7 7 A V4 I=/AwTF

Thd, 77 A NVPFLE
LTWhiZZzD 7 7 AL uuu:---F1 test.txt AlL L1 [ TS P —
RBE FEL T RITH QRO
EH LW T 7 AV EAERRT D,
$ emacs test. txt
EF B LHIAN— VIO K 5127 %, Emacs T, F—A— R a— k7w b THRe RIBIEZAT S,
—HETOI =y 77 NEEREE 2T,
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2—1 Undo %75
Control ¥ —%# L7213 6 _% 4,
Dty ba— b — LEREIZM DT — 23854, C-F— L&KL 5, Undo DAL, C-_T
»H5,

2—2 TJyANEE—TTD
C-x C-s
T2 5, Control F—%MLARNL x M L721%. Control F—%HLANL s 24, FE
<HFF A1, Control F—ZM L o1EX72 LIZL T, xs &EX A 7T FTHITEW,

2—3 Ho77rANVEBEL
C-x C-f
=y 77T Find file: L RIRINDHD T, EDRICHFAAIAIRTNT 7 A NVBEANTTT D,
Z 2 Cld bash EfUl7z tab F—IC X DMENEZ D, BFETT 7 ANV %E AT LT tab 49
L BEHR—D LR WEEITMESN, B HEEE. Vv RUBETFIZE S, TH
DY 4 RUIERNE RS ND,

2—4 TrANERLTHRETS
C—x C-w
=Ny T FIRERE AT D, Cx Cf & REEDOMZEDNE 2 D,

2—-5 XFHNEHhY LTS,
71 b LT WSCFBN DTN T — Y V&G D, control F—Z L7205 AN—Z2 X% —% 7,
WIZH > B LT WICFBN DIt O SCFOIRDALEIZ T — Y v EHbE, Cw
7272 L. Max0SX TiZ, Control F—%H L7205 AR— A F— &4 &\ ) BIEIZBIDEE Y
THONTVEDT, FTENEEF L7 T by, BHEFEIT 2-15 25,

2—-6 XFHEIE—F B,
~ VAT FINE RS D720 T,

2—7 XFHER—RIFT 5,
AR T2 U FBABANI~ T RARA AN DT TR = DB B BEANICR 5,

2—8 HBEDTICRR
ESC #fL7-%. ¢ & _[Ad, I =3y 7 7IZ Goto line: LFREINDZDT, FDOH LI,
TERVTESTEZANTIT 5,

2—9 ®ERITD
C-s
2=y 77 OHIC I-search: NEIRENDHDT, ZDOHITHIEY — & AT, Emacs DRERIL
AT VAENYP—F L ZE5TC, —~LFANTDHTECENE TOANC—ET D782 %R
T 5, [ CEHTROBELRBZET DEHEIEH O —F C-s ZEIER V. A7 L TROGEDHRR
b,

2—10 EB#YTD

TR —T X% L%
=y 77 OHIZ Query replace: LERRINDHD T, FDRICELFTOFEE A JI LT Enter
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F—2ifd, TORIZ with: ERRSNDOT, BEHFEORKZ AN LT Enter F—2#4, 7
DL RAOBEBBRIC T — Y ABRRE, 2T, EREEHRELZTATy 2, LEE< T
n AT, WP L EEROBEBREMICT — Y ARRES, ZNET 7 A NVOEEE THY IET,
BHRTRO T L, C-g 247,

2—11 %8, REBICERS
TR —T X =L L., <AHd L AEEEA,
TR —TX—EMLT=H L, DT &G AT,

2—12 —EETOLTTS
—HES FIcdETed 21X Cv, —HmSy Bictiel 21X, =2 —7F—%2W L% v 24,

2—13 #TT53
C-x C-c
ERKEtE—TIN TN RNEXT, I="y 770 TE—TFT 50BN T HDOT, yirn T
B Do

®@nNn &—32F)b — emacs — 80x24

2—14 +35T1

=Tl
AR & Zi%, C-g 21
[B] 23 1 72 W TV E R
HEIZIR D, C-g IXBUEDEAE
EHIET AL NI ERTH D,
FROXHICERET T ¢
KRG EEhTLlLE-T &
X, Cx 1 ETUTR VY,

—uuu:---F1 test.txt All L1 (Text)

235 Uik
http://sourceforge. jp/maga

zine/09/04/06/1138226

—uuu:---F1 test.txt All L1 (Text)

Quit

FE2 TXRMIT149EE
e R
A B —Fy RO BRY R H L E test, txt IZAE—1L, 2-1 75 2-14 OEAEE TR TR,

3 EXKaTUIFHEE

B TFART 7 NVDOERR
=X cat 7y AN4
TRARNT 7 ANDERREITI. b L. 77 AABREVWESIZ EOIE I ITWNTLE > DT,
F DAL cat Db DT less BZE I IE I NBWDNTEA S
EZHX: less 77 A N4
less T7 ¥ A MR IRTIE, ETFTORHTAZ u—L4%, q =T e&T35,

fitz F
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§ cat test. txt
E et
$ less test. txt

B VRV v 7Y T DER

E£X: In-s Vr3x Vo4
PURY v VT BT D, YR 7 VR, U RURICBIFDYa— R h
v FRMac0S IZBIT DA VT AELIZEDT, D7 7ANRT 4 L7 N VICHIOA4RT%
H 2T, 2—Y =707 7 ARZOL4RIE 7 7 A VAR EFRRICRZ DA TH S, T2
EZIEAEWVIITXFANT A NN oI E X,
$ In -s A B
$ cat B
LTBL AODREERDZENTESD, LML, 774 Bidat =Tk, V7T
HD, LN ->T, AODRNBRPEbIL cat B TROLNAINE L DD, v 47 a i3fE
2RV, T ep ERLEOICHEZ S, ART 7T ATHNIE, AZB EWVWIHILRTIOT 1
TILELTHHTED, 747 P THIL, BIZADZET ADHDT 7 A NIZT 7
v ATE D,

BRE3: YuRUvIUYYH
PR
$ In -s test.txt test2. txt
L L. test.txt & emacs CTEHE L7Z & &IT, test2. txt bEEIND Z & ZHEND L,

4 BEBEZ# & bashrc

Is DXHHa~vr FbE—lO7 7y ANLVTHDH, a~vr REANLEEEIZ, aryEa—XFE
IR TCED A~ Y ROBFHMERTDIEAIN? T 7 ANV AT AR EREL T BN
MWD FTED, FERECT a2 =2 E Y —FT257 4 L7 PIVDU A FEFFoTWTZEDOH N
SETOTHL, EZNBEETONIL, echo SPATH & AT1T 5 b5,

$ echo $PATH
/mdhome/media/center/share/bin:/mdhome/share/Darwin/bin:/usr/bin:/bin:/usr/sbin:/sbin
:/usr/local/bin:/usr/X11/bin:/opt/local/bin:/opt/local/sbin:/usr/local/win/bin:/usr/1
ocal/bin:/bin:/usr/bin:. :/mdhome/media/center/cmd

TTREILNET A L7 FYVDUARBRENTND(ZDU A I, EEHEOHEK CTIEL 0 B
STWVAIETTHD), ZDOY A MDOHINBIAFRICHREL T, &Aict y hLicF v/ T 5% H
WTWADTHD, ZDa<y REERTTEZODONRZAOFEMEZ Y —F XA LIS, Z 2T, echo
$PATH 1%, BREZZAIL PATH O EZ R FEL EWVWIBRTH D, BRELHEIL. VAT LADZEH,
EERTHERDZ LT, 2=V —RERTHZ L TED, A —AT 417 ) OfLEE
779 HOME, 0S DFEFHZ K3 0STYPE, 78 A h DA% 2T HOSTNAME 72 &% < DEEMFAET D,
BRI ORI ZEDIT 5 &, a~vy NETRRIZ, BEOPFIZBEZ b TSNS,

7= & 2if,

$ cd $HOME

ETBER—LT 4LV MIICREAZENTED, BRI, T

$ cd

LA CEMEIZ 72 5, bash DAL,

$ export BRIEA A=t v T HAK

ETHIET BEEMAEEEMRADIENTEDLN, Yo VRV ERDZT-NCV 'Y FER
TLEY, BEARAFICAEAZTBE-WEAIIET, n A4 035 &btv =V bL ERD &
FIUHARADRET 7ANVERHVD, v 74T HLECHARENDIRET 7 AV
I%. bash_profile, = /LML H EAD & EITFHRARENDHRIE T 7 A /Wi bashre Th 2D (Ff)
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D. BT 7 ANKIZEEND), xterm & cygwin DT A AR A =2 —nb b FIF 58558132
TA PRI H DT, E£7 . bash_profile NFEAAEILT, LORNDICERELEOREN HiL
FEH SN D, xterm @H T bash NWEEN T 255 1L. .bashre BFEHAAEN D, BH
I¥. bash_profile & . bashrc IZF U D TRV, F£79 . bashrc X TEL L 9,

.bashre FHANIGIELRVDT, TFA T 4 X EHONTHERT 5, =& 21X, BIEO T =
TITLENNDT AV 7 R % /com ((F—LTFT 4L 7 hU FDcom EWVWIEMR IZLT, 22
ZEOIXIMBEIETWVEEIE, TFA T 4 X EHWT, ZD. bashre ®HIZ

export PATH="/com:$PATH

EEFIT IV, 7272 L. bashre ORZRIZIILTEITEZANTEL ZE, ZOITT, WEETOD
P —F XZADIHAIZ /ecom R LT, ZNEHZRY—F RRACHELTND, 29T D&,
T/ecom DFIZEET BT T AEEANTEITX, 20707 7 MIEOT 4 L7 UL THHE
ITTEDL91Thb, HEELTE, ZOREITT = ABNDH ERD L XIIHPAEND, FD
728, .bashrc ZiXEL=H L. HANTKEEIL7- bash O FORENVKMI NS, xterm ET
$ bash

$

DEIHITLT, HL bash ZEE)TDH L, HEOLENXBEND,

WIZ. bash_profile ®HH I

if [ —f $HOME/.bashrc ]; then

source $HOME/. bashrc

fi

DEICTTDHONEMTH DN, A AT L TIld.bashre profile 2 HEV & X2 HEHAY
(2. bashrc_profile Db D IZFHAIAEND 7 7 A NDBFNZH Y | F DOH T bashre & FtAirie &
INZFRE L T A 7=, .bashre_profile [TM4BE7200,

FE4: BREEH L bashrc
PR R
F4L 7 MY Jeom BEEY L, £ T F A T4 X EHAWTAHA—LT 4 LY b UIZ. bashre
ZAER L. £oHIic,
export PATH="/com:$PATH
EETF, b L, T CIZ.bashre RHFELTWDIHEAIL, ThalE, BRI ZOITEMZ X, #
7212 bash Z#2HE) L, echo $PATH Z 31T LT, PATHIZ /com BEFN TV D Z & Z iRt X,

WR 1L NYOITS9VFERY
$ emacs file & &
DEIIIHKBIZ&EDITD L, emacs 2T LA Tha~vr R7er 7 "D AN TE
%, WL, bash iZa~ 2 RO T E2Ff> TIROAN 2T T 5,
&iX, NI 7T RERATELTHEITTDHEVIERT, bash B~ ROKT 2FF-72
WD, BRIZE D EREN,

HE 2.THFELIIFAMILORT
Dbashre D X 97277 (Ky N THEDLAMEFFOT7 7 A MIA T a7 LDIs TIEFRRTEAR
VW, ZOHAENE, IsoRbViZls—arHWD, raDaidall DS T, 2TCOT7 7 A NV EFKRT
HEWIEKRTHD, =& xIT,
$ mkdir test
$ cd test
$ touch .bashre
$1s
$ #] HFR IR,
$ls-a
. .. Jbashrc #.bashre NE/RSNZ, "IV T o V27 MU IEBT 4
L7 MU ThL,
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@R 3 .bashrc DF/EMNSIFLLLIDOVERWNES
B ENBEIZHEDDR WS, U TFTOZo0 E L0 NEKRTH DA%,
1 .bashrc OFERICHITHA>TULELY,
Jbashrec DFEBZRIITEATHRSLETH D, TNHB A>TV E | BEOITONEN K S R
W, 72E z0E, LF®D X 51T cat Tbashre D H A2 FR R LIZ & X2,
$ cat .bashrc
export PATH=~/com:$PATH$
DETHFHOTH LIZHITRL T 7 R DGEIR, BEICEITAAS TWH R, Z0
A%, emacs .bashre B &, & DITORKIZHT — VIV EFf->TI{T> T, Enter ¥ —%# L
THRAET I LV,
$ cat .bashrc
export PATH=~/com:$PATH
$
DX HIT, cat TERLEERIC, 70 r 7 FORNIHITA A - TOHHIIE R,

2 EAXFRALOTLS,

—f%IZ UNIX OFRE 7 7 A /MTIT A T2 AL TIEW T 7220, MSIME S50 7 b
WEEBLIEEEANTDE, BAXTFELTANIND, RTHEALFTANTDLZ L,
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BmE oI35 T7EmR0 |

SEOB/

TR0 ST ANETDLLEICRD L,

1 7TRJ5LAM

ZZE T, python Z{EMREEL L THi-720, turtle TREMK ZENTEDL L HITh-
7o, FEE.E LTO python (FFEFITES T, EFITHBEICEAKEEO DLV ITHNTND, L
L, XI0HEMRZ L2 Ba— Xl L) o n, 7u s T AxMieZ bIRET Tl
N7, 22T, 3 python DL R T 07T 2B AVTEITLTAL Y, TFA T
A ZEHNT, UFO LD NEEFFD hello.py Z1ERKT 5, T m 7 T L5a—FK (Frs
T LERBTHTFADN) 1L W@ENT EHARR TR D Z LT 5, T L HAMRO R
ETXAPNTT 4 X TADTIUZ L,

hello. py:
#!/usr/bin/env pythor|
a=" Hello, world!”|

pbrint a

—fTHIX. 2O 7 74V python ICE > THEITTHILEEH/ELTWVD, —HKIZ unix ZD
0S TlX, 7F A M7 7 A ILDRHNT,
#l7m 7T L4
ETDHE, FNLUBEOT XA NeT XTI 0TI L LOTa )T A TEITTDH, ZTOLE, In
7T DA DIEFMR S AZIZ Le < TR B, L L, 7a 7T AREPILTO Dkt
ZFV AT AT > TRR DD T, /usr/bin/env ZFEHD =N EINZ, 22 TiEEdb=E
DEEL < E 2T, #!/usr/binfeny 7 u T 54 -T2 E, ZOTa T ATERUKRDT F
A NEFITTDHEEZX TR, Z ZICHIOERE. 72 & 213#! /usr/bin/env perl R°#! /usr/bin/env
ruby E T B E, FDT 7 A IIIEE L7578 (perl R ruby) IZ K-> THEITEIN D, KFEFETIET
~C python 9 DT, Fu /T LADOIEIEIZN,TH] /usr/bin/env python # A5,
“ATEUMIX. python 7 7o A, “ATH T, all” HelloWorld!” Zf XA L. ZfTH TCa
ONE % print ZHWTERL TS, ezt —7L7=dbE ., hello.py BWIFEETDHT 4 L7
MUT, a7 b
$ chmod +x hello. py
ZFATL, hello.py #7075 h& UTETRRRIZT B (RiEITF A &2 ), SBIER L
Tl I MIPROTIOLIICETARIZTDIZ L, £ LRWVEEINRY, 2T, 7'r
7'Z I hello.py OFETHEMITTE T, EBIZFETLTHADL, 22T, avry ROEIO “.7 13,
ARG L7z k91, vy b T o V7 MU %EKT, . /hello.py T, ALY T4 L7 FYD
D hello. py ZFEATTH LWV ERICR D,

$ . /hello. py
Hello, world!

D L 912 Hello, world! &) XFHINERSINTNLT TH D, RIKTEMN, 2 D“Hello, world!”
EHANT L5707 78X, 70T I TEREEBO SWIEINSRNT 67 n s 7 8L LTR
HENZHW S LT3, Wikipedia @ Hello world 7’ 7' J A D —EDOIEIZIL, Hxx7n /5
ASETEINTZZOT a7 T ABRNEINTWE, BRETe S Z7I 755 “O0Fbn 7,
“TeCLZ” e, Tu I ARHIFELTCHES ARBEEIC LA “white space” 72 &,
M7 v 7 7 ASELZ VO T, —mllElT 5,
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X T, print I&,

print ZBErE 723, SCFA

T, BHESLLTFINONFEHWUNCER LTI NDIMBTH D, o~ TRY- T, BEOEHS
WFH], FfEEFR LTI TEDS, 28 2R,

print 1,” test” ,2 &9 5¢&.

H 770,

1 test 2

W25,

Python O X{FEE— N TIZL,
>>>a=" Hello, world!”
>ova
‘Hello, world!’
DENCTTEEBLTE T EANNTHEZORHEZRRLTINER, 07T HZBNTEL, 3
TRAJIZ print LA AW W ERIR L TS U220y,
hello.py IZH 2 LB EEBMLTHL I,

hello. py:
#!/usr/bin/env pythor]
a="Hello, world!”
pbrint a

b=2+3 j
c=2-3]

print b*c|

BHED3{TEBIM Lz, TNESETTHE. HAE
Hello, world!
(13+03)

Tnr7ae#ES L ZOXSICEBOMS E L DIRFIC ABMNICET L TS,

2 BETHPATH & 70455 LOET

TaT T ARV M 4 V7 B UIEE L TORUR,

$ ./hello.py

THETTEDN, BENTZT 4 L7 MVICELZHE. WHWSE T a7 I APFEHET D57 4 L7 R
AHEET D OIEAETH S, L5707 TN, &3 E Tl REA PATH 108 £1
74 L7 FUVICENWTE L, 74 V7 PUIRERLTEITTE S, H3ETIE, PATH I
~lcom R L7-DT, T 2FZTiZar—3hid, £E2hE THEHEIZ hello.py #FE(TTE
%, RLTHEI,

$ cp hello.py ~/com

$ecd

$ cd /cygdrive/z/Public #/cygdrive/z/Public {23 hello.py (W,

$ hello.py #7417 NIRERLTOFET

Hello, world!

(13+0j)

DESETTE,

3 AT FKRSAUhLDNEHRAN
ME XY TTa T T LeEL ZENTEXAEAR, FNE T EREIFE CAFE L TR\, 7

17T NEMOBRIATENDNRT A =22 AT L0OREETH S,
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bo bl bMHELDOIFa~ry RIA VB HEHWD HFIETHD, I~ RIA4 V515 EX, a~vyr
RIAL MBI vl I LT TTHLEE. TR TLLDHEIIHITDHRTA—FDILTH
b, =&z,

$ cp hello. py hello2. py

L L7EH4E . hello.py & hello2.pylZcpDa~r RI A4 VB8 THD, ZDa~vwr KT 4 5]
% python THWA7=®IZIX, sys Y 22—V D sys.argyv WD, £3TI%, o7 v7ra s
7 L oargs.py Z RTH LD,

args. py:
#!/usr/bin/env pythor|
import sys

pbrint sys.argv
print 0, sys. argv[
print 1, sys.argv[
print 2, sys.argv|
print 3, sys.argv[

WN|— D
Pt i’ VY st

INELUTOEIITETLTHD,
$ chmod +x ./args.py Hargs.py & E{TH[EEIZT 5,
$ ./args.py 1 2 ab

Al R,

[’./args.py, 1", 72", “ab’]

0 ./args.py

11

2 2

3 ab

DEINZRDBIEAD, ZOFIEFH L A THELI, 70T T ALAATH Tsys EV a— L&A UK
— RLTWB, ZHITE > T, sys.argy BMEHAIREIZ A2 D, sys. argv XY A F T, sys.argv[0]
WX e 7T AAHOAR . /argv.py’ 23, sys.argv[1IZIE—FH DG 1 A3, sys. argv[2]
I FBOB$ 27 28, LA sys. argvn]iZid n FH OB N T RXTLFEHE LTHEMHI N
TW5, Z® sys.argy ZH WX, I~ RIA U5 8EHRS> ZENTE D, —DOEE
FTREEL LTI, sys.argy OEFRFTT X TLFEINTHD, W-T, BRLEDT 0T T AE{E
A9 E LT,

add. py:

#!/usr/bin/env pythor|

import syﬂ

print sys.argv[1]+sys.argv[2ﬂ

DRI IRT 0T T NEED

$ ./add.py 1 2

EFETTHE, T

12

LD, ZhUE, sys.argy OEENLTFINITHLI-D, "1 &2 #XFHE LTRLT 12,
HhEhizizdThsd, ELWELEDOT 77 2%2ESHITiE. Z4THIX

Iprint float (sys. argv[1])+float (sys. argv[2] )|

LA TTUEARbwy, 29358 E, ELL 3.00NHEAEND, BA% float 1%, UFHREH %
FHONEWT DT, B RIOEE THEMN LT,

BE1L DRI e ST A
mul. py il 1 fE 2
EFEITT D LB B 2 NHH A SN D7 0 7T Amul. py B1EN, £7-. TDOFETHIEZ L AR—
L,
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4 ifICkBEUHEETOAVIX

N TWOTr 7T MNIANSRT v 7T ANEORREBIZ L > TEITRAR 22 LS E2 < TER
L0, HOGEITIT AZKLEL, £ 9 TRWGAIEB AT L LW K5 ML
B DA E Loy & RS, python TIIMLOIE & A EDOSE L RMKIC, if XEAWD, £,
PLFDOE YT A NTar T A if.py #IEoTH LD,
if. py:
#!/usr/bin/env pythor|
import syﬂ
a=float (sys. argv[1])| #=z~> NJ 1 L B1HE ERICEH
if a0: #bL L., alNEARLIE, FTOATE2ET, T TRITINETO ATIEET LAV,
print “Positive”]
print “Message 1”|
print “End”

if 20:0HE ATO print ORIOZEA (L T2 MIiE, BRICESZ—HSE52 L, Z2AD
EXHERIIMILFEDTHLRVWA, AT IE2EZILLHIBERVWINERN, AN—ZAF—TZ
72, tabF¥F—%fHO L, BHICA VT v Me—EIRTD, ZOT 7T LT,

if. py HE

LB L BENIE/R DT Positive” &7 Messagel” ” End” & FRART D, F 9 THRITHUZE” End”
ETETRRT D,

7= & 2R,

$ ./if.py 1.0
Positive
Message 1

End

$ ./if.py -1.0
End #” Positive” &7 Messagel” IZFERINZRV,

if XD o &G EHRENTIT,
if 1

=R/
Thd, FHR1LNEEZSnE, ey 7 1 2ET, 2H TRridnE7e v 7 1iIxEfTrsns
W, TRy 7 EIEXOEADZ ETHD, ALA T MEATHEHOZER) 26 > 72 SLOEEMN 1
Tuy R END, BEIL, tab ST, A1 T b EDL D, if.py DA, Ta v
11x

print “Positive”]

print “Message 1”|
Thd, 7o, FMHN1IEL @0 ThDH, £, AN LEEL 41T7H CEPIUEHBL, 0D
FRERALIL aRETHOIULT 2y 7 1 2FT, 25 TRhRiFUUET ey 7 TIFETLRY, Z
DTy IIFIA TV MERE T TERSNDIDOT AT MENT 0y 7 OHFTEH LT —
2725, ok X, if. py D7D

print “Positive”]

print “Message 1”|

.

print “Positive”]
print “Messagel”
DEIC, ATV MEEEZTLED LT —I27%, ZOMERIL python B O H DT, 1B
NRNEDNDIZKNWEZATHD, HETHLIDLFELIATAHAL I,
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7o, Ty I XOBRNIELIC If XEANTELE T a7 2EH2 66 T&E 5D, if.py O 8
ITEHEITHOMIZ=ATHAL T, U FDO X227 %,

if. py:

#!/usr/bin/env pythor|
import syﬂ
a:float(sys.argv[l]ﬂ

if a>0:
print “Positive’] #if a>0:D72ODT 1y 7L, a>0 72 b FET
print “Messagel”| #7 _E
if a>10:| #I) I

#if al0:D=dDOT v 7 L a>l0 72 5 FEIT
print “Large!” | #[{ I

print “End”

ZITC, ifal0Fif @0:07 vy 7 XO—HET, print “Positive” 2L ERUA T b
WA F>, ifa>l0:D=on7 ey 7 0E, ifa>l0: L b RERA TV MEEZ B 7272 < TiX
B2, T T, tab B AT O EIZ ko T, MERA TV MEEED,
o7l T AOEMEF, AT LIEETN 0 L0 K& iFnd

print “Positive’]

print ”Messagelﬂ

FEIT, SHI210 X RxiFnE

print “Large!”]
EFETTH, BIRELVES LVENNATH D, FTIIMi-oTAHL I,

B 2 ifZohofTnyds5z0y
AJTLTZEBR A THIVE, 7 Negative” EFEIRL, 20 LT THIUZZINIZHINZT” Below —20”
LRRTHT BT T ALnegative.py AEE, TOFETHERE VAR— ML,
Tl hEEERDLLEZT—F0ETLOTHD, KTFRAMOREIZ, Ty T (TesT
LI AEE)VICOWTHEEICEN-ZDOT, 655 A TARLYY,

5 &#HKXE True, False

. if XOPTHOLEZEEL H 9D LFEL R THA LS, FMARITITLLUT O kA
b\%%béo
ARB LY RETHNITE
ARB LV /hSTNTE
Aﬁﬂﬂiif&ﬂtiﬁ
A#BMTT%M&
AL BRE L/‘T%L6i7<
AL BRELL RITHITE

il

=
A
A
A
A
A
A

— AN N AN

::TAIMiA%Fﬁﬁw:ké£aABTiA BZERATHEWI BERIZARD, T2,
ZOoUEOFRBREMAEDLEDIZIE, and, or ZHWD

A==Band C == D AJ:B&%§L<\(:&Dz%§LU%Wi§

A=DBor C=DAELBMRELWVW, C&DRELITIITE

Tz, FJMROEREZ ANEZ D not bIEZ S,

not (A==B) A & B LL RITHITE

7= & 20X,
not ((A > B) and (C < D)) ThiiX. (A>B 7> CD) N/~ SN s XICHEIZAR S,
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Fo, = A (VR b, XFHRE BEOERZOL £ L DI D B OB O7-H
D HHE I 112

Ain B ¥—27 T ABORICERE A NEETNIZE

A not in B =27 A BOHICEERE A DNEELZRITHIEE, not (A in B) &¢REL

WO HBLDOLBH D, HEEFEZANWESMERIZED L X127 True” | 4D L X(2” False” %
WKL, 7 True” OL X if EFDT7T 0 v 7 XEFEITT 5,

BARINZRCTH LD, LLFD compare. py ZE L TIE LV, Z @ compare. py {Z1%, 4 DD51%k
FENEia, b, ¢, dIZIKAL., a>b, a<=b, a==b, al!=b, not ((a>b) and (c<d)), a in [b, ¢
d], a not in [b, ¢, dJOBFFRUROFEREERT LT 0T LTHD,

compare. py

#!/usr/bin/env pythor|

import sys

a=float (sys. argv[
b=float (sys. argv[
c=float (sys. argv[
d=float (sys. argv[

|—|——
o[ Do [ —
P b A
S | | | ~~—

pbrint “a>b”, a>b|
brint “a<=b”, a<=b|

print “a==b”, a==h
print “al=b”, al=h

print “not ((a>b) and (c<d))”, not ((adb) and (c<d)ﬂ
pbrint “a in [b,c,d]”,a in [b,c,d]]
brint “a not in [b,c,d]”, a not in [b,c, d]|

FITTHELTFDE I D,
$ . /compare.py 2 2 3 4

a>b False

a<=b True

a==b True

al=b False

not ((adb) and (c<d)) True
a in [b, c,d] True

a not in [b, c,d] False

F o, A IISCFANCR L TH 2 D, LT D & 5 72 comparestr. py Z1E> THEIT L TH
&£ 9, comparestr. py [FEMED D VI = ODLFHNEBIHIC LV  FE va, b, c ITRAT 5,

comparestr. py:
#!/usr/bin/env pythor|

import sys

a=sys. argv[1]
b=sys. argv[2]
c=sys. argv[3]

pbrint “a>b”, a>b|
brint “a<=b”, a<=b|
print “a==b”, a==|
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brint “al=b”, al=h
—
print "a 1n ¢ ,a 1n d
brint “a not in ¢”,a not in ¢

FEATHI:

$ . /comparestr.py ba ab base
a>b True

a<=b False

a==b False

al=b True

a in c True

a not in ¢ False

FHEEOR/NERIL, FEEIBIZITDND, ZOLDOIEEREWVWEHIEINS, 2, HFIE
TNT7 7y P XO/NEL, KXFIINILFIY H/hE 0,
*72. A in Bit, XFEHNOHFE. CFHA D LFH BICEEN TWONIEEICAR D,

6 True & False, if XHEE

ST, python OX}FEE— R T LAWRGHEEL L THL D,
>>> a=0

>>> b=1

>>> a>b

False

>>> a<b

True

>>> (a<h) *1

—_

>>> (adb)*1

[e)

ZO—HEDOHEND, True 13HE 1| T False 1T 0 DREHTHLZ LN D,

THEVif UM TR (EEREEE L6 857257249 2L FO 7' 1 75 A ifcheck. py
EFEWTCEITLTCALY, BREANEDONSEEIN, 1, 0.1, -1, 0.1, 0 DZNENNE
ROIEFORFEEAFRR LD LD True” 285757075 L Thb,

ifcheck. py:
#!/usr/bin/env python|

=1
b=0. 1
c=1
-0. 1
e=0)

[+

[}
Il

pbrint a

print “True’

if b:

print “True’

ie] ie] =
.
=] o
— 8o
o

rint ¢
if c:

:

print “True’|
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print “True’|

FEATHER

$ . /ifcheck. py

1

True

0.1

True

-1

True

-0.1

True

0

BHEDOLSME, T RTELHBSN TS, DFEV if UFFHHRA 0 ThiviZs, £ 9 Th
FAIUZE LB L TWAREITTH D, T python IZRLTIZEAED TR T T IV TFFEIC
BWCHETH D, ZOZLZFHLTT R T L2V TNV ETHZENHY | EEOT 1
7T IV THEBEIZHW LTV D,

7 TRAYI XD

7 vy I I FONA—VZHE D,
& T RIFNFELCIZRSTWEXIE, ZO7a v REOLRWED, I XTRILTr v 7IiZ
BT bLAhising
& TunvIsoKDbVIX, IVFETFOLRNTEEL Z LI TEHT D
® Tuv I oRTELNLT Ry ZIIMNT, beOT Ry LD REIFEFTTFEND,
7= & 2,
x=1
if x:
y=2)

if y:
print ' block?2’]

print ' blockl’]
print ' block0’
DX Ha—FThhiL,
x=1 #7770
if xi |#ifickAd T ey 1AL —FGf TEHEIZT 2 w27 0)
=2 #7mvs1
if y:| #if kBT my 7 20AF—GEf CHEIZT 2y 7 1)
brint 'block2’ | #7m v 2 2
brint 'blockl’| #7' 1 v 7 1, EFRIFOLRNVINALZETT v 7 213K T
print 'block0’ | #7'2 » 7 0, FFRFOLRWINALZETT Yy 7 LITKT

8 whileXZ#Eof-I—T

fifE SR U Z & Z2YiRTZ LT AMICE > TTUIEREN 2 Ea—F 2 > TUIRATH R
WZ L ThHD, 2OV LEZaA L Ea—HIZZER7200 L HE—T7 1k & FES, Python
IZBWTIE, for 3L & while SIBFAET D, Z 2 TIXFE T while LEMEIHT 5, while I, £
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HAPEDOM, while ICE > TERENDLG T vy 7 2D IET,

while &=
A=/
IFD7 a7 Z A while. py [Zwhile #ffio CAS LI IEE COMERLFHET LT 0 /7 AT
»H 5,
while. py
#!/usr/bin/env pythor|

import sys

n=int (sys. argv[1])]
i=2
answer=1
while i<=n:
answer=answer¥i
S # LIl ZRATDHZET, i1 2RT, =BNEFELEZ D EHFICH
EoTVDAMN, =l3%5TIER, RAGLTROT, ZOLI) KLV AETH D,

FEATH
$ . /while.py 10
3628800

Tar T LERERT D L

import sys| #sys ®EY a2—/LDA KR — K

n=int (sys. argv[1])] ta~2 T4 OF 51 HEBEETNIERR L Tn lZfRA
i=2 #ilz2&RA

answer=1| #answer |2 1 ZfGA

while i<=n: #i A n AT O, To7w w7 &% T
answer=answer*i | #answer (2 i ZHMNT 5

i=i+l | HIC 1 ZET, BB i An L0 RELANIE, Vv —FEKRT D
print answer | fanswer &% R

while # "HIZTHI EHTED,

igzn jSi

[[2

i=1 j=1

% EHE9 % while2. py Z{E- TH X 9,
while2.py n
DXV, nIZIEDOEKTH D,

while2. py
#!/usr/bin/env pythor|

import sys

Ih=int (sys. argv[1])]

i=1
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answer=1

while i<=n:
sum=0
j=1
while j<=if]
sum=sum+ j|
j=j+]]

answer:answer*suml

i=i+1
print answer]

ik F 151
$ . /while2.py 4
180

9 turtle®Va—ILETATSIVY

B IEITHRY EIF7 turtle £V 2 — A ThHh LN, URRNRLT 07T LHNTHEHNWD Z &R T
5, ETEROT v 7T L turtletest.py Z1FEV . EITLTAHAL I, WTbnd E-H 2,
turtle Zai~ 100 EEFHH 70 77 LA TH D,

turtletest.py

#!/usr/bin/env python|

import turtle

kame=turtle.Turtle()

kame.forward(100)|

FATT 5 & turtle RENTHEDR K TTL2L0 0 FUBNBEATLE S, TR TIEELZDOT,
WRBIZ—ATIMZ =00, turtletest2.py TH D,

turtletest2.py

#!/usr/bin/env python|

import turtle|

kame=turtle.Turtle()
kame.forward(100)|

raw_input(Press return key.)|# = D17 &8I,

W OITICHA W raw_input i3, 22— —0"ED AN E T 07T MBI HT-2DOBEBETH D,
IHEFEITT DL, turtle BNEIVVZH & xterm FIT

Press return key.

L FREN., xterm LT Enter ¥ — %9 F T turtle DV 4 > RUNMHEZ 2\, raw_input {2
DNT, FELIFREIZESEDOT, AEIEZEI NI EDELEESTH LN, § 9 —D turtle
DOFlEZT X 5, RO angle.py (Z51 B THE L-AE LT AROEMEHR <,

angle.py

#!/usr/bin/env python|

import turtle
import sys

langle=float(sys.argv[l])]  #&#) D5 (sys.argv[1]) Z EHI T H

kame=turtle.Turtle()|
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kame.forward(100)|

kame.left(180-angle)| #turtle 7% 180-angle 7=} AT 5 Z L2k » T, ZARDEMGED 2294
1% angle (2725,

kame.forward(100)|

fraw_input('Press return key.)|

# angle.py 50
Press return key.

il [

HHAA, while V=7 LHAEDEDLZ LEHTE B, DX D anglewhile.py (%, angle % 10
DSOS LTWERNS, angle A0 LA RIS £ CTHEMAZTI<,

anglewhile.py

#!/usr/bin/env python|

import turtle|
import sys

langle=float(sys.argv[1])|

kame=turtle.Turtle()
kame.forward(100)|

while angle > 0]
kame.left(180-angle)|
kame.forward(100)|
angle = angle — 10|

raw_input('Press return key.)|

155 451
# anglewhile.py 50
Press return key.
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2 3while XX
turtle EV a2 — L& AN T, IEn AEEHE< =
7’1 77 I polygon. py Z1E{L, n L KLDOK il ™
SIBHEE LTHRESNS LD LT 5, E1TH { N
HLAR— X, \ /

ERE CGHXD) Ny
# polygon.py 9 100 #—HPDE X 100 OIE 9
B AL TR R

Press return key.

| N

AEOFHRE O & X T & BN 2 BT
HZ L, HERIZEH LM A>T E | B
FRERLERIC 2D, £O%A . BlESMA D/ ML
DEZXBENTT, ZARBHALRN ERD D,

wmE1 TNvY

Tnr I LB RDLET 0T T LAOMEWVICERT 5 DT =Ry =285 LT
HHIZT DL D, 20T T AOMENE/NY (R) LIFD, ZOMENEZEIET S Z
ExET Ny 7 (HED) LIRS,

22T, W ORI — A vt —T L ZORAEIZ DN TR D,

SyntaxError

YT —, LB AT ATT—, F0s T AN, Python DKL B LAV, & xIE
UTOT a7 A error0. py #EITT 5 &

error0. py

#!/usr/bin/env pythor|

a=1

if a==1

print a

$ . /error0. py
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File ”. /errortest.py”, line 5
if a==1

SyntaxError: invalid syntax

ERD, IR T— A=V ThHD, TT—AvbE—T—ITH%®#HD &, errortest.py @D
FHATEIZE= T =BV ZE 270N bNhb, =7—AvE—V=ZTHO OEN=T—1BdH
DWEIREFREZRLTEY, ZOBEA. a==l D 1 DLV RELWE WD Z Lizhb, 20
B if OITORBI:BENZDIZ, =T —I12k-> T 5,

51TH%

if a==1:

ETHIE, =T —FH e B,

2 LY

Y Bk e V7 2 EFE (7T L 2 http://nadesi.com/ X, O~ F b D
http://kujirahand. com/himawari/72 E) ZDFNWC T LA ED T 0 7T I 7 EiEIL, UFH
DHFLSMEAT ASCIL SCF- L FETAL D, AT & AR 2 A5 s (R Ny 7 2T v v
2, Ho=RE) TEMIND, ZE2DOATK BSEE L TWAHRE., EETEMATFENRAS S
NHEN, ZOERMALTNT BT T LAOFIRSD LT —27k 5, FZbhrD Iz Won, £
AR—=ANBALTWDEATHS, LLFIE, AEEY EF72NE 7 a7 A add. py Z1EA 9
ELTHRILEBITH D,

add. py:

#!/usr/bin/env python|

import sys

import pylab

brint float(sys. argv[1])+float (sys. argv[2])|

EIRENDNE ST DONBERNWERI D, TNE2FETTLHELELUTOLIITRD,

$ ./add.py 1 2

File ”./add. py”, line 4

SyntaxError: Non-ASCII character "¥xe3’ in file ./add.py on line 4, but no encoding
declared; see http://www. python. org/peps/pep-0263. htm| for details

ZOZ T —FMTHICASCII L FE T BN IFNR S > TWAH Z L AR LT D, EEE, 49THD
print & floatDE D AR—=ANLHTHY . TNNRZT—DHKNTH L, 2O LI RT=TF—21T
T-85E13, TOTICEALTENRI > TWNWH I LERE I,

IndentationError
AT v T— AT MERIELL 20, 28 20X, LN 2 7T A errorl. py & FE4T
THE,
errorl. py
#!/usr/bin/env pythor|
a=1
if a==1:

print a

§$ . /errorl. py
File ”. /errortest.py”, line 5
if a==1:

IndentationError: unexpected indent
L7225, BATAD If QL ZAITTTI—Rb Y25 LE-TS, KB OBAITE. if Off
GHICZEEAN B D DN, ©TF—DEETH S,

NameError

EHA, BIEAICHET BT —, fo& 2iE, ERL TR Y R MIKT 5 RAR append 72 &
ko TR . UFOT 22T A error2.py KT 5 &,
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#!/usr/bin/env pythor|
a=1
if a==1:
b. append (a)]
print b

$ . /error2. py
Traceback (most recent call last):

File ”. /errortest.py”, line 6, in <module>

b. append (a)

NameError: name 'b’ is not defined
ITHDO b MEREINTVARNEZS - TND, ZOHA, bITELRALTHARVDOT, £
b AR STV, b 2T 580 p=[]]& LT, bizZEY X F2RALTEL L2F—IF
®IRD,

Flo, EBELTOWRVEHEREY 2 —VOMPH LIZE>ThEZ 5,
nameerror. py-:
#!/usr/bin/env pythor|

a=math. exp (10)
pbrint a

INEFETTLHLE, UTOXSITRD,
$ . /nameerror. py
Traceback (most recent call last):

File ”. /nameerror.py”, line 3, in <module>

a=math. exp (10)

NameError: name 'math’ is not defined
ZORFITIE, math NEBINTWRNWES-> TS, 70l T7A%R5E, math Y 2—/Ln
import S TWVRVY, FANC
PNz, =T =375,

T —DHRVNT

7u 77 A0 ELFIELL TH, MIFFLEL ) ICEN2WEERH D, ZOHARITTT— Ay
U RHRNDOT, TR IV LEELL D, ZOHE, 7 r 7T AOERFIC print LEA
NT, BEOELEB) ZERFHDTHD, BRA—TOFITHMHLTHL D,

B —

while XITRBWTIX, N7k o T, KA —T%2KTHERLRDZ L1130 E BB D,
ZOWE. Tl T AN OETHERDLR,

7o & X, while.py Z1EA D & LT, &END ATHOD i=i+tl ZENTZ LT 5,
whileerror. py

#!/usr/bin/env pythor|

import sys

n=int (sys. argv[1])]

i=2

answer=1

while i<=n:
answer=answer¥i

print answer]

INEFETTLLVOETHLT BT T ARKDLRY, ZDRFATE control F—2HLRNH ¢
BT LEILTS, FIELE6Tn I A2 RELTAL), ZOBRIC, 07T LAOBEPIC
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print X CEBEFRIEDLONHFNTH D,

whileerror. py
#!/usr/bin/env pythor|

import sys

n=int (sys. argv[1])]

i=2

answer=1

while i<=n:
answer=answer¥i

« .

print “i” , i,” answer’ , answer, “n  ,nl HE

print answer]

BIMTT, 707 50FTREISATWAI EEZMABTDIT, 1 & answer & n ZFRIETH
Do
INEFITTHE,
$ whileerror.py 3
i answer 2 n 3

answer 4 n 3

answer 8 n 3

answer 16 n 3

answer 32 n 3

answer 64 n 3

answer 128 n 3

answer 256 n 3

answer 512 n 3

answer 1024 n 3

PUT BRI f5e <
ERDADNDETH2DFEETHDLII ENDLND, Zhb, 1 ZENSELDEENLTH
T EN—HThbNs, 20X, 7877 A0O@EPIZprint X2 HANWTEHERRIETT
07T LFATHOMEEZE D OIX, Ty ZIZEFICHEH TH 5,

T T R N e et e e e
DO DO DD DD DN DN DN DN

Permission denied
HERRDN 2\, 7’0 7T BERATREIC CAHGEAIE, 70 7 T AR FEITAREIZ /2 > TORWEA N,
7ol ZIE, FEATARE TRV B /T Aenvpy ZFEITLEI &5 L. UTFDXHIT,
$ .Jenv.py
Jenv.py: Permission denied.
D X 912, Permission denied 2542 = 5, Z DAL,
chmod +x 711 77 A4,
ZIITLT, FTARRICT D 2 &,
Fo, Tl I A ATERMES TWAEAICHIEZ 5, A¥K python 71 77 AO—4THIX,
#!/usr/bin/env python|
IR DR TUIRDL ARV, 2,
#!/usr/bin env python|
W7o TWTN T 5L, 7y T AREITARETH > T Permission denied 234 = 5,

No such file or directory
70T MABEES TWAEENREEN,. 7 v 77 A—1THRHES TV DAL EICHIEZ 5,
7= & 21X, python 7’1 77 A—1TH M,
#!/usr/bin/env pythn|
<,
#!/usr/bin/env /python
W7o TWeh T2, 27 vl o080 TWTHLHUTOLICZIO=T—IZi 5,
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env.py D—ATHAMNLED X 572t D THIIZL,

$ .Jenv.py

env: /python: No such file or directory
DEITZT—IZRD, ZOHAIT—ITEZIELL,
#!/usr/bin/env python|

EFTHITR,

WE2 Ta4LIHMY

TaTTEANEITL D, BATEAEERNHL > T %, O LXZEFT V7 N &
IELIEHTNIEL Y, & 2F, BUEHOT L7 RY L LT,
$ mkdir fourth
DEITF 417 Y fourth 2oL 0 | FORNTHEMUBEIOEBD 7 7 A LOVERK 2T 1IE,
TWVWSAETHENTHEAD,

R EVa—NETOITSLA
python T, sys X math 72 4 72 Y 2 — LV EFFORH T2, 2D Y 2 — LD EREIT sys.py
X math.py ® &£ 972 python 70277 A ThH 5, i LIIE 7TERITESS, ERLEZTa /T

LERUCT 4 V7 b UIZ sys.py X° math.py 8% % &, sys° math DET 22— A0 5 FENR
HERV, BROHTEV 2=V ERICARIOT 0 7T A2 ELRVE S ICERLE I,
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BHE TOTSIUTERDI

SEOB/

TR T ADERNOE LBV DOND X DIZRD L ARENTHIBITRATE RroTeT 1 77
LDOFEREZS,

1 for Zfo1f-)L—7

gilElXwhile ZfE > 72V —7 %A AETEH 5 —D2DN—THETH D for LNBIED L 9,
for AL TFD X H12fE S,

for 4% in >—/7 xR

A=
V= RAF, VARDEIIZ, L OEREEOEFE EDITH D BHR ORI TH D, LFF
b= A THDH, VI T ADTOERZNAFIZO L OTHOEBIZRAL, T vy 7%
EITT D, ImExiE, UTFTDO7 7T 5% for.py & LTIERR L., FEITLTALY, 77 A%
FEITAREIC T2 D2 ENT I,

for. py
#!/usr/bin/env pythor]
a=[2, 3, 4, 5]
for x in a:

print x,x**ﬂ
print “out of loop”

FITTH L.
$ . /for.py
2 8

3 27

4 64

5 125

out of loop

ZOBITIE, YRR 3,4, 5]0FNGIERIC—2T LN E LT, xIZRATD, FOLT, x
L x D=F%H print LTERLTWD,
TN LTHIRIL L DI TE D, LLFD L 9 7 forstr. py #1ED,

forstr. py
#!/usr/bin/env pythor]
import sys
a=sys. argv[1]
for x in a:

print X

fE IEIE

forstr.py L5

G2 5N 3CFN o —XFT O MO L TERTDH, & xiX
§$ . /forstr. py string

s
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R =5 =K ot

DX/ D, for Wit while L TEXWMI DI LENTED, 72& 21X forstr.py &EF UEHEE
T57 07T Lk while LTEXBIDLETDHE,
whilefor. py
#!/usr/bin/env pythor|
import sys
a=sys. argv[1]
1=0|
while i<len(a):
print ali]

i=i+l

for THEWILHBITHAATETEMEC 25, 1en(a) (T a DEFE DL (Z DHEIT TR 23 (OF
1 B DEETHEIT L),

2 range & for DA EDHE

for 31 python 12BN Tl range & — I DOILD Z &NV, range 1L, BEIID Y A k% 1E
T 5EE1EOT R A 2R LK), 72& 21E, range(l, 10)1%, 1 B9 ETDOY X K|
(1, 2, 3, 4, 5, 6, 7, 8, 9]
#1ED, LA F® forrange. py Z{E-> CEITLTH L S,
forrange. py
#!/usr/bin/env pythor|
for i in range(l,5) |
print i|

FEATHER
§ . /forrange. py

> Lo DN

INEMES LT 0D nETA—TF5L 0D KR ENMHBIZTE 2, 8/iRIEY LT

ZEET 5 while2. py & for & range o TEL D U FINICEHHTE S,

while2byfor. py
#!/usr/bin/env pythor|
import syd
h=int (sys. argv[1])]
answer=ﬂ
for i in range (1, nt+l):
sum=0|
for j in range(l, i+1):
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sum=sum+ j

answer=answer¥su

print answer]
o7 m T At while2. py &L R UEEZT 5,

FRRE1 for & range
Al OFERE 3 TIE-> 72 polygon. py % for & range &> T# X & L C,polygonfor. py & 1E4L,
FATHI D LR — ML,

3 ifZH54L, if-elif-else X

if 3E
if g
Ty
T, FHANETHNIET 0 v 7 BFEITT DLWV IO FIET TIEARE, L, S0
ThHIGAITHI O E LT WGRIZZNTEA S, ED Il elif Lelse PHBEIN TV D,
31,
if Sl
Tuay 71 #EHERK 1 D True 72 5 ELT
elif X 2:
A=/ #5120 1 2% False T, 430 2 25 True 72 5317
elif S 3:
Tuaw 7 3 #54E 1, 2 28 False T, =3 28 True 72 B FEFT

else M4 HZNFETOT X TOLEMFIN False 72 55T

A
DL D, elif OFUIN DH-oTHREL, B TH LW, else [THXDOHFHZIZOE DA
NEMN, ANV DELLNTH D, WEETHESTE7 if L, elif O 0,else 72 LD
Gl E T 5, MERBIZ R THRE D, AFD elif.py #HEWNWTFEITLTH LD,

elif. py
#!/usr/bin/env pythor|
import syﬂ
n:float(sys.argv[l]ﬂ
if n>0:

print “Positive”]
elif n<0:

print “Negative”|

else:|

print “Zero”

Z .
elif. py #F
TR E BERENEANONERTRTEHTI T T ATH D,

FAT
$ . /elif.py -1
Negative

B2 if & else
math & cmath €Y = —/L%&% A VAR — b L, A L7ZEHFENETHNIE math. sqrt Z2HAWNTED
VIR %2 . A THIUZL cmath. sqrt ZHWTZEDOFEHREZ, 0 THIUE Zero E BT L7017 T
A osqrt. py Z1EN, EITHBED LAR— ML,
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kAT
$ sqrt.py -1
1]

$ sqrt.py O
Zero

4 Dbreak & continue

For 3L while SAMEH A —T DRI, FIHT L5 TL—TEZ OB TERDLELWEAN D
%o TDLXIMHEX DD break T D, break ik, FITShd &, ZTORRTETHONL—
TORT, HKBICAZ— LTV —F %&b bE 5, LLTFOH] break. py # R TH K 9,

break. py
#!/usr/bin/env pythor|
import syﬂ

n=int (sys. argv[1])]

a=[1,3,5,7,9]
for i in a:

if i==n]
break]

print i
pbrint “END” |

Zo7a T T AE, ANLEETFNRI AR aOF bW LAEEFEE—KT5H5FET, VA Fa
DEFREFR L, iBIZ” END” 2H 75,

EATH

$ . /break.py 5

1

3

END

FATHDOGEE. 3T TIIFRRENDND, 5D L i==n BNEIZ/ Y . break T for i in a: D/
—7HET L, mBO L print “END” BEITIN D,

—J7, continue (7 B v 7 O I L T, WOKEIIK D, for L'—T KT XI5 L%
72\, break. py @ break % continue |2 X TH L 9,

continue. py
#!/usr/bin/env pythor|
import syﬂ

n=int (sys. argv[1])]

a=[1,3,5,7,9]
for i in a:

if i==n]
continue

print i
print “END” |

FAT

$ . /continue. py 5
1

3
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7

9

END

LEEE B DISMI TR THERREND, i==n NEIZ/RD L, continue LIZk->TTwy 7DD
(print i) Z L XL T, RO K UIZETND 5 EITNEREINZNDTHD,

5 for, while 3X® else

if 7207 T2 <, for, while IZRBWTH else 2MEZ D, ZAUITIIRD break EflAEHLEDZ &
IZE > TEWAR D, while DEGAITIL,
while =

Tuav 71
else:

A=
R0 AN SNV EXIC, Ta v T 20NFEITEND, break N T Y7 1 DOHFTHE
TEaEND L, elseBtDTny 7 2 b EHINS,
DFED
while §fF= 1:

A=A

if Z&fE2:

break

else:

A=
Twav7 3
oL KR 2N ENTZHE. Ty 7 28T INTIC—RICT R v 7 SRFEITIN
Do

For OA1E.
for 2% in v—7 T A
Tuvyr1
else:
Tuavy s 2
L7200 for DNV—TNboleh ., Tr v 2NFETIND, ZOHBALRKIZTr YV 1
DOHTbreak WEITEINDHE, TR 7 2 HFETINR,

LAF®D else.py TEEIZATHAL D,
else. py

#!/usr/bin/env pythor|

import sys
|n:int(sys.argV[1]ﬂ
for i in a:]  #for X

if i==n]
break] #break NFETEND L, else DT Y7 L AF v T END,

print i

else:|

print “Not Found (For)”| t#ibreak MWE/TENARM -T2 L EETETEND,
print “END (For)”

i=0| #while LD
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while i < len(a) |
if ali]==n:
break| #break MFETEINDH L, else DT O Y 7 HAF v FEND,
print ali] |

i=i+l
else:

print “Not Found (While)”
print “END (While)”

#break NEIT SN2 2T L EREITFEITSIN D,

Zo7a T NI, B for & else OFAEGHOEH], -2 while & else DAL HRHIT
b5, ArEBPIIFRCEEEZ T 5, SIEOBEFENRY A b allGENTWHEE:

$ ./else.py 5

1

3

END (For)

1

3

END (While)

break BNFEITEI D & else LIEDH EITINRWVDO T, 7 Not Found” TR R I 720,

SENTOARNEA:
$ . /else.py 4
1

© 3 01 W

Not Found (For)
END (For)

© 3 O1 W +—

Not Found (While)

END (While)

Z OEFEIE break BEITENRNVD T, L—T#K T1% else UIFENEITE . ” Not Found” 233
REND,

6 SLIERMGTTOISA

CZETT, VARMDEWEFGE1ED &, 707 T LD T O RS (5 4 [0,
FL5E)ZFATHKE, WEETHFATRELDZMES>TEH S5V LEHN LT 07T L0f % A
THEH, 22T, D5 EFEH n 252607 XIC n LTFTORBERRKRT L7077 A
prime. py /"9
prime. py
#!/usr/bin/env python |
import syﬂ
n=int (sys. argv[1])]
prime=[]|
for i in range (2,n+l):|
for p in primeﬂ
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if (i %p==0):

break|
else:|
prime. append (1)]
pbrint prime

FEATHI

$ . /prime.py 100

(2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83,
89, 97]

o7 TAMNINVEETHEATREGD LMESTWRYY, 1 %pldi % p THIoLEEDR
D CToHbD, F£7-. prime.append (GIIL VU A b prime ITHFH7-REER j2 Mz DHLEWVIBEHRTH D,
BHO prime=[11%, H1EITEAL LI, RAILL > TEKITHED TERT D, FELRN
U A NZ append [T TERVWOT, HINCZEY XA M ERATHZ LIZL->TY X b prime 2425k
THDTHD,

FE3 RRBNE
L2 b B A B R T D7 1 75 A factor. py Z21EN, EITHlDH LER— ME X,
b b RRBGROT LAY XL
B n Z#RBREORETHET D, F/2. nLLFOEHD U A b prime PHEINLTWDEHD LT
%, (prime 1%, prime. py & [FIERIZIERR CTE 5, ) £, EULY Ak factor ICFEEkT 5 &35,
1 while 2> T, n2 prime OFIZEELRZW(OE Y | n BEHTHRW) BL—79 5,
2 for Z{Fi- T prime ® U A F 5 JEFE] Wﬁyﬁp THLY 9,
31 % p==0 THIUL. piEn DK%, factor Zp ZiBM, n=n/p & L T2 DL—T%KIT 5,
4 1IZRY . n2prime OHIFIET D23 & ek, FETAUL 5 ~ LARFIUIL—THeAT,
5 factor ICHZDKIEKE L Tn B L T, factor #F /R L THKT,
EATH

§ . /factor. py 10
[2, 5]
§$ . /factor. py 127
[127]

Bk

. VALOHDNE, H1EEZRESTZ &,

2. n OEMNY AR prime OFOER L U THFET 20%HET D RMERUTFE 4 F o 5: 504K
L True, False Z RE T Z &

3. TuIZIANRVOETHLRDLARWEAIE., F4EHE 1 0EBRL—TOEE T Z &,
i? AvbE—URHIGAEL, MBI OT Ny JOEERET L, HBEIRNTT

DBFENEF Y B TR THL D,

4. 4/7/%@ﬁ0ﬁ®miw% VBB 72 break WA TWRWZ ENRRTT 1 7 F AN

ETRVA AN ST AT

7 raw_input XICKBEHAR

I T AR D AN EE 2 B IR, WEETHESTE 7 sys.argy &ffio7-a< 2 K
FA BT TRV, 22 Tl raw_input o 7B AT HOWTHIT S,
HElE E D prime. py &, raw_input o CEEXZ-ONLTFTOT 0 VI A THD,

primeinput. py
#!/usr/bin/env python|
input=raw_input ( n=?")]

n=int (input)
prime=|]
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for i in range (2,n+l):|
for p in prime1|
if (i %p==0):
break|

else:|

pbrint prime

BHERIX, 21TEE 3ITRETE T TH D, TNEFEITTH L.

$ . /primeinput. py

n=?

LTTL D, ZITHTFEZANTEnter F—24 L ZOHFITKHT H-RNERIND,
raw_input OERILFHE T,

Zf=raw_input ( ‘message’ )

LT B L, HEIZ message NE/RINT, ANFEBIZR D, 2—WF =M A )1 LT Enter F—
BT EZONENLTHE L TEHICRAS NS,

Z D Enter F—DBHEINDIETHLOEWIEHEEZFIH L0, FilElOD turtle € = — /L4
Rz =

fraw_input ( Press return key.’)|

Thd, ZOGBEEHENPEEEINTNDLIOT, AN LERAFTERINLD,

prime. append (1)]

FEE4 raw_input
B3O r /T Ak raw_input o CEZ#Z /=7 1/ T A factor_input. py Z{EV | LR
— M &,
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EAE T2 AHA

SEOE
F— A DAHABTE B,

1 274ILAHN

a<y RT4 880 raw_input IZX > TANTE BT =X DEIZTE LTEL 20, HEIFHIIZ
Lo THoNeT—4DX 57 RERT—XIZHLTUX. 77 A AL T 1T T MNIEEGAA
FRITHERLRY, T2, BRL 77 A NMCEZHLEWEAS S, AL, D7D O A
THL7 7 ANAMNOEAREZS, £F, MHERFIE LT EBEDOTFA N7 7 A L E A —
T 571 7T A copytest. py IZLA T L 5127 5,

copytest. py
#!/usr/bin/env pythor|

import sys

infile:sys.argv[lﬂ
outfile:sys.argv[ZM

fin=open(infile, r’)]
fout=open (outfile, w)]

for line in fin:|
fout. write (line)|

fin.close()
fout. close ()

il F 45l
§ . /copytest. py copytest.py test.py
L9 5L, copytest.py DRNEMN test.py IZa bt —Ih 3,

ZOTaTTAIUXT 7 A NVAB I OT RCOIEBENR A>T D, 77 A VAL, o~
TANVDRERECOEEDT T oo —TEXDH LN T WV, 77 A NVDOHEE S ITHT DT
I, TTHBDO T 7 A NVEEREEOHNDS & o> TE TN TR BV, 2D open
Thd, 77 ANVERWEDL, FOMEFTATZVENZDTDHIENTED, FERKDSTEL
Tr7ANEHLT, bEDEZAIIHET, T close THD, £3. open R THAL I,
UL,

EH=open (7 7 A V4, “E—K)

THbD, open I7 7 AN T V=l baERL, BEUOEBINRAT D, 70l I L5077
AT HEEITTRTIDOT 7 ANF TV =7 Mt LT iThivs, (Turtle Y 2 —/Liz
BOWTH turtle 77 ¥ =7 baAERL, TR L TEEZIT> TR, ZREFRLTH D)
TFANETT V=7 NI, T TANT 7 ANIT 7 REATLHIZDDED L 570 bDTH 5,
F— RIZIE, BERALBHAD w, FHRALHD r, TTOT 7 A MIBINT D a, GiAEEE SO r+
DADDE—RKRHDH, Hilldr & wiZFFEIIERY,

[Fin=open (infile, r’)]

1L, B infile ITEPNTWD T 7 A NADT 7 A )V E it iArE— RTHE, TORRTE
7 7ANTT V2l ME Fin ITRAT 5,
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[Fout=open (outfile, w")]
X, B outfile ICEINTWVWD T 7 ANLD T 7 A N2 BXIALE— NTHE, ZOFETE
277 ANKE T2l M fout ITRANT D,
HPIABT— R TRV 7 A NVAFT V=7 ME, for XOFTIE 7 7 A MOFDO—FT7% —HH
LB — AL LTCIRDES, TD0,
for line in fin:|

fout. write (line)|
TiX, fin 7°5H (O F Y infile 235) ZH line I 4T FOHAIAALTND Z LI D, 2721,
Tr7ANET V2l MZBWTIE, VA RMTITY L9212, finl0]O X H12A T v 7 ATHEHEEIC
P (Z 2T 2O T Z S IXTE RN,
EXRAALET—RFTHWET 7 AAFT V27 MZiE, UTOX I L TEZALNTE B,
T ANTT V=7 . write CUTFF)
ZDEICTDHE, TrANFTT V2T FIIRT T 7 A NVICLTHINEZIAEND,

[Fout. write (1ine)|
1L, fout [Z3LFF line ZE X iATe, “ATRIKTIE, fin MO line IT—1T 3Dt AIAA T,
fout |Z line ZE X AT LW HTEELE LT 5,
I close &5, FEAUL.
T ANET TVl b.close()
ThHD, EBFZ 707 2080OVIZIFTTRTCOT7 7 AN TV =7 MIHBIMIZ close 5072
DRERTO T TRZBNCUNIT 7 ANET TV 27 NARERSTZD RS AT ZHET D
DERET D7D FE DI close T DIEI RN, ZTRNLHEO T 7 ANV ERBETH D, 774
NEPLD EITH LT 72 L TIRED ) BIER SR b,

BEL1: Z7AIWANTARE
FEHAR
copytest. py @ fout.write(line) @RI —AT print line ZMMZ THEITL T, for L—T D7
T line O H DOEAZ RN D X,

2 J74IVHADO-HDEEE

T7ANTT V=l bwrite IZE > T, 77 A VAT 256, XFHILESHTZENT
T, T2 zE, FEHEMALLY L LT, BEIALARBR T 7 ANVA TV =7 | fout 127
WL,
fout.write(‘1.0)

EFHUERE ARV, (10130551

ETHE, UTOZT—0Th,

TypeError: argument 1 must be string or read-only character buffer, not float

Z i, fout.write DBIFIICFH LAMEZ RN E W) BHRO T T —Th 5, FEEMOEHDON
Ba 7 7 ANMIESHLEWEGEIE, Thae XFINCERT L0LE D D,

7o & 20,

a=1.0

fout.write(a)

ThiluX=7 —IZ7 5D,

a=1.0

fout.write(str(a)))

& LCostr BIECGHE 1 HIZR)Z W Tla 2 WFFNCABR L CLEZF FESHT LN TE 2,
[FERIC, U A MSEMOTDLAETY,

a=[1,2,3,4]

fout.out(str(a))

DE DT str AW TESHT LN TE D,

75



3 WITXF

TrANET V=2 howrite TXFHNZEZHTHE. print LEITRRD | SATITA BN
fAINR, Eo2nH Z e, LN a2/ J A writetest.py TR THALY, 20T v s
AL, BIECHRELE7 7402, 1.0 L 202 EEXHT T u s/ 740 THD,

writetest.py:
#!/usr/bin/env python|

import sys

outfile=sys.argv[1]|
fout=open(outfile,'w")

a=1.0
fout.write(str(a))|
b=2.0|
fout.write(str(b))|
fout.close()

DT T T AEFTT D,
$ ./writetest.py test.out

T&/-T7 7 AV testout T XA N T 7 A NDHERD T 07T A cat (F=MIBM) TR THRD,
$ cat test.out

1.02.0

1.0 L 20 BORBOTLESTVNIONRDONDHTES S, ZHUL, str(@ DCFINL.ODERZIZE
DFEF strb) D’ 20D XLFFNINH D ENT-NETHD, TR, 2HEOT—X2EXHT LD
RN 725,

FIZ, MacOS X° cygwin # & Te UNIX & OS TiE, [HITXF) £W0IHb008\n (Ny T ATy
Ya+4n) F720E. ¥n LT, EEINNTWS, NP XT3 aF¥ERLEHDT, ¥5—%
P32 ETADENDN, BEICE T, RPN R0 T 5, ZORITLT%E
WFHOFIIZEDD & TOLFHNEREINTZVEN SN T 5L &I, £ TUITHTD
%, Python OXfFEE— N THEND TH L I,

>>> g='abc\nde' #abc & de DMIZSITLT

>>> print a

abc

de

7 7 AV OBRIZ b RIERIC  BIRAYIC\n & H ) S EHIER W BT O writetest. py O8H I,
[Fout. write (str(a))]

%

ffout.write(str(a)+ \n)|

LT5ZLT. aDRNEEMA LS L ICH TEAND Z LR TE %, tel@+ \n]i255 1 [T
B L7230 oA LD LE T, str@ DR ZICEITLF \WE BT E W ERTH D, 2R TIL,
UTFDXIITER D,

writetest.py:

#!/usr/bin/env python|

import sys

outfile=sys.argv[1]|
fout=open(outfile,'w")

a=1.0
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fout.write(str(a)+\n')| #4° &#
b=2.0|
fout.write(str(b)+\n')| #2455
fout.close()

1% DFELTH

$ ./writetest.py test.out

$ cat test.out

1.0

2.0

FEMNIZ, 1.0 & 2.0 DH EIZEITHR A TWVTRST S R2o TS,

FiT, ZOHITLFIE windows IZEBWTIEEZRD | ¥r¥n & 72> T %, Cygwin EOTr 7T A
THEL TW5D & E YT XFITYn TH 52 windows D A FWRSOY 7 T =5 ¢ X7 U TIERL L
77 7 A M. BATSUFERYrn 1872 > TWAATREMER & 5,

4 T—REHRAM

T ANDOAM N OIEBENTE6, WITFE T —2Ere L TAh KD, TTT — XD
WOFHRT —H test.dat #T7 F AT 4 X THELXL Y,
test. dat

2.5
3
4.1
2.2
1
3.1

ZOED B ATIZETER —2EDPNTWDE T 7 AL, BIKOEREEZRD DT 7T A
avr.py IX T X 5127 5,

avr. py
#!/usr/bin/env pythor|

import sys

infile:sys.argv[lﬂ
outfile:sys.argv[ZH

fin=open(infile, r’)]
fout=open (outfile, w)]

sum=0| #sum |T7 — & OAFHE
n=0 #n (I7— % O
for line in fin:|
sum = sum + float (line)| #sum |ZFEAAAT T —Z % B L TWNL

n=n+l| #5—% ZiAATe= NI, niZ 1 22T,
avr=sum/n HEEHME sum 27— & n TE|-> TEBHEZRD 5,

out="avr: “+str (avr) +\n/
fout. write (out)|

fin. close()
fout. close ()

it F 1

77



§$ . /avr.py test.dat testavr.dat

$ cat testavr.dat

avr: 1.9166666666

LD, FERILT 7 AL testavr. dat IZFRERS AL, EN%E cat (F = RI&MR) TRIRASIE TN D,

RBE 2 mh. RKE
test.dat & F AL, EOHOE/IMEL B KB, 77— OfE KD, #7795 minmax.py & 1
T, test.dat Z{F - 7= 4761 &,

5 #EEINOFEHAH
WIZ AT =2 DNEHINC DT 5652E2 L), A FD L D77 —# test2. dat Z{ERKL XL 9,

(BRm 2 8E@iiE o 7=<F U TR TH LV, )
test2. dat

100 100 20
-200 -100 50
150 -300 100
00400

-400 0 10

ZOE. —ATICEEOT —EZNEFENTWVWAEDT, avr.py DE XD LI, HAAALTE -
1T% line 2SI L T float (1ine) & LCH 5 ELEMEATY 70\, ZOHEITIXET AT
DOHDOEMEZ 3T 72T uE e B, ZOEAIELTFINCHT D A Y v R split ZH0 5,
FiEZ, 7 —Z DR Y N AR—2A0E T Th HEAITIL,

T4 split ()

CTE, FT—HE VA MDERLLTLEYEES, Python OXEFEE— R THLEBRL TH
X9,

>>> a="0.1 2.5 0.5”7 #Z2[H CTXYUI LTz =D DOEMEMN A - 72 3055

>>> b=a. split()

>>> b

'o.1’, 2.5, 0.5 ]

0.1, 2.5, 0.5 NV A b DFHEFEL L TNESTNDLDNRDND,

TiX. 20 split Zff-> TEBIC test2. dat DL IR =FDOF —H ZHELirhie T a 7T A
data3. py Z#1E-> TH L& 9,

data3. py

#!/usr/bin/env pythor|

import sys

linfile=sys. argv[1]]

[Fin=open (infile, r’)]

data0=[]
datal=[]
data2=[]

for line in fin:|
linedata=line. split ()]
data0. append (1inedatal0])
datal. append (1inedatal1]
data2. append (1inedatal2])

—_
~—
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fin. close()

print “data0: ”, data0
print “datal: ”, datal
print “data2: 7, data2

GRERIE

§ . /data3.py test2.dat

data0: [’100", *—-200", 150", '0’, *—400’]

datal: [’100", *-100", *-300", '0’, 0]

data2: ['20°, ’50°, 100", 400", 10’ ]

ZoO7a I ATIE, 1HBEEZY A b data0 iz, 2%H %2 Y A b datal 12, 3%IH % VU A k data2
IR L, RICENZENDY A R EFR LTS,

Bl 3 F{EIT—2HEHAH
turtle € = —/L &, test2.dat DT —F DEATORYID — D% A X — NSO x JEIE, y
JEAE, = o HZ ¥R LT oM EHI< 7v 7T A circles.py #E T,

15 1 451
# . /circles. py test2.dat \
Press return key. \ f
\ /
Turtle £ = —/L® up, down, circle, goto \\ //
EHRWH LR TH D, - //"
FEORETIX, —HOMABNERINLWEGES S - //
NHDHIN, FNLTEHENEDRV, " ‘\\\1‘ e
Ve
7N
()
\\\X\"///
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FtE RABmEAVYF

SEOB/

HORERS MR T 0 T T LaHE EWERDND,
RL7v7 7 ba—ReMELENPRSTRIRD,

EE . AETIIXNEET— Fidxterm £ T

$ python
EANTHZLTREREIL(25X—VBR), A¥— b A=ma—pbL0@RLTERITS11-123—Y
DFBEIELRNZ L, B—EOFETIX, RFZ—FMFOHI VY bT 4 V7 b dxtermb b
BT ARALERDED, FIZ W,

1 BEA¥MOER

Ta T LhEENTVDERUI EEMEGLEENRLS TUIRLRWEGARD D, OHAITE
HTTLD—HOXEZOEEF LD L THEZERTL L TRl I L2 M TH T
W TEDL, WEETfEi-TE7- len, range, int, float, str, print, open & XTRE# T
b5, BBIIUTO X ) ICERT D,

def B4 (B1#40) :
A=

Python (2B W TIE, BEZEFEHTIANCER LA TULR B R,
WO LY IR ARG E R CHRE S, LLTFO func. py #1E5D,

func. py
#!/usr/bin/env pythor|

import sys

def sqradd(a,b):
a=a*a
b=b*b
c=a+tbh
return d

print “sqradd(l,2): 7, sqradd(l, 2)|
x=1.5
y=2. 5

print “sqradd(x,y): 7, sqradd(x,y),” x= 7, x,"y= ",y
a=—2
b=-3
print “sqradd(a,b): ”, sqradd(a,b),” a= ”,a, "b= ", b

Z @ func. py DHI T,
def sqradd(a,b):
a=a%*a

b=b*b
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c=ath

return d
NEBOERTH D, ZOHAE, 5IEFNIE, at bD_>TH5, sqradd(l,2) & L THEOHT

BEHIZESTZEOEMEEZHALE S, £9, alZ 12, bIZ2MRASNTEEOTOFHE

PIThid, 2O L E, ZHa b b [ ZBABMPIFORH I & ZICAER L, BEOLER KD &
%ﬁ?éo4ﬁ§?%@§ﬁcﬂ?f<5ﬁ\:m%@ﬁ@¢ﬁﬁ@%@?@é B D return
c T, c DARDPBEHKOERE LT EIND, BEOF ARSI DGES a, b, cld, B
MITEEE 5 2720, ZDO LD f@’}{%{%m—ﬁ/vﬁﬁz&ﬁga
Sqradd<x V) DEEIE, all x OFHN, by ODFERRAIND,

ZOTu T T LEFETTHELUTOLSITRD,
$ . /func. py

sqradd(1,2): 5

sqradd(x,y): 8.5 x= 1.5 y= 2.5
sqradd(a,b): 13 a= -2 b= -3

EHAEBEBNES ¢ DS return ITE > T, B GHAASNTWDHORbNS, 22T, =
DHDORERE R THE I, sqradd(a, b) ZFATL TH, EITHD a, b ODNEITZELL TW72RU,
I, BEAFEOH S e & ZICAER S LD a, b id, BEEOF T ORI T, 72 & 24BN
CTCHBEBOADER LT TH L RN A2 RLTWD, ZOWEDOBINS T, o Ccffib
IWTWDHEHL %, BE DI TIEKITT 2B 720,

return TR OIMIK SN D EEIT, FEHTHLXLFHNITH Y A M THMTHRW, 72 & 213
AV AN
| return d
i
| return [a,b, c]]

DEICTTAMIEZRD L. FATHERIT
$ . /func. py
spradd(1,2): [1, 4, 5]
sqradd(x,y): [2.25, 6.25, 8.5] x= 1.5 y= 2.5
sqradd(a,b): [4, 9, 13] a= -2 b= -3
DRI BB BEENEEa, b, JONEZ Y A ML LTHALTWDL DR DD, 2L
zI1XE. sqradd (1, 2) I2B W T, B A Z — MERIZIT a=1, b=2 725 7= DM,

a=a%*a

b=b*b

c=a+tb
DF R AT, return OBETIL, a=1, b=4, c=5 22> T 5, U A FOHZIZRAR LD
—HPNRIELTWTHERVWOT, ZOY A M return T2 H5EEZH WD & @@@W@(@W@
MR HNT LI ENTE D, ERICEEAEHE S TAL I, LT 2V A MoF DO
i D -45) 22 33 B4 average 13, BAFD X 912725,
def average(inlist):

sum=0|

for i in inlist:|

sum = sumti
sum = sum/len(inlist)]
return sud

ZNEFES T, mIEITERY Eif7z avr.py ERICEMER 357 17 5 & avrfunc. py 21ED &

avrfunc. py
#!/usr/bin/env pythor|

import sys

def average (inlist):| #PB9% average D iFEFE
sum=0)
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for i in inlist:|

sum = sum+float (i)|
sum = sum/len(inlist)]
return suﬂ

infile:sys.argv[lﬂ
outfile:sys.argv[ZH

fin=open(infile, r’)]
fout=open (outfile, w)]

data=[]
for line in fin:|
data. append (1ine)|
avr=average (data)l #VHMEOFH, BENEHEL THDH L, AT THENKDS !
out="avr: “+str (avr) +\n/
fout. write (out)|

fin. close()
fout. close ()

AiED avr.py ERICEEEZT5 2 L 2R L TH LD,

1-2turtle ES a— L EFE- =6
ST, - turtle BV 22— L& THE L TAHAL D, ZAREHI< B4 triangle 2 1E-> T
D
triangle.py
#!/usr/bin/env python|

im%ort turtle

import sys

def triangle(tur, x, y, length)]
tur.up0|
tur.goto(x,y))
tur.down()|
tur.forward(length)|
tur.left(120)|
tur.forward(length)|
tur.left(120)|
tur.forward(length)|
tur.left(120)]

kame=turtle. Turtle()] s N / N\
triangle(kame, 100,100,100)| /N
triangle(kame, -100,-100,300)| / \

fraw_input('Press return key.)|

turtle. Turtle) TR I D turtle HEETH
D, BEEO5EE LTHWD Z LR TE D,

il FH 431

#./triangle.py
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Press return key.

RE1 Z2AR
triangle D1 U IZIEZ AT 2152 B
polygon (tur, n, x, y, length)
FEFRE I, Z 2 Cotur T turtle.n (3£ T D ELABOTES O . x, yITAEEONME.,  length
L—HOEETHD, £7=, BE polygon Zf{fi > T trianglepy @ X 9 2707 A
polygonfunc.py # &}, £DOFETHHHEE K,

2 EVa—)L

PWHZRBEIL, —oD7m 7T AT TIERLS, W20 71 7T ATHEWZL, £ L&
W2, ENENOT 0T AOHFT def ZHWTERT DO, EHERZIT TR, b LFERED
B R TN RO 256, TOBEEIXITE A ERATEILRD, ZD7-HIZ, python TiX,
BIECRIBD A Yy REBEEO T a7 T A LNOHTZo0tAE LTEY 2 — NV E AR
LTW3, WEFE T, math, cmath, sys R EDE 2 — V& - T&EF, SHENIFES 2—LD
N AED FIZHOWTFES, BV a—/VOEY HIEEHTH 5, LT DR average #E Y
2= M Z D LI TEHEDITIE, TV a2—IV4 % liststat ¢ 956¢, 77 A4 LV4%
liststat.py T, LTOLH> 27 7 AL

liststat. py
def average(inlist):
sum=0|
for i in inlist:|
sum = sum+float (i)|
sum = sum/len(inlist)]
return sud

ZEAULEVY, liststat.py &R U7 4 L2 bV Cpython DxfFHEE— R TR L TAH L 5,
>>> import liststat

>>> list=[1, 2, 3, 4]

>>> liststat. average (1ist)

2.5

DO Xolz, BEEY 22—/ liststat 2% import XL, DO H O ¥ average 723,
liststat. average & L CREQNHERED Z ENbnnd, —fRAICIE. 7 7 A VAN, BV =— V4. py
D77 ANOTEEEZENTEL &, import Y =2 —/V4 T import TE., TV a2—/14.
BHLTHOMBENMEHTER L)1 b, MOEY 2 —LD X HIZ, import liststat as 1s @
EVTEBALTA A= 52 TEEIRIOT X FSH), ZDO5EIT 1s. average T
2z 5,

LovL, ZZCRIENR® D, liststat.py Li#EH T 4 L2 bV T python ZEEH L THLZ &
BT AHETT B, ZHE. python 2 liststat.py WNEZIZHDHDOMOMNL L 2B
Th D, python BWEY 2 —VEHFETEECIE, EFTHLU T 4L 7 MU EEL, BOGEITR
258 PYTHONPATH D2 57 4 L7 b U 283, £ ZICH R2WEEIE, A A b —/VIRRIZIR
ELHT 4 L7 NYDURIBMEDILS, math, pylab FHE Y 2 — /LT A A b—/VERZHRE 5
TALTZ RUDHIZASTOWEN, ZOT 4 L7 MVIEHHO Y a2 Tiia—F— i3t
VW, EYV a2—/)l liststat Z\V D2 THMHE X5 L DI T H7=DI2i, LLRIT PATH %. bashre @ #1 CTi&
FEL7=X D12, PYTHONPATH #RE L. RELTZT 4 L7 b U OHI|Z liststat. py 2 E—14h
=P AN

A—27 4 L7 FVIZmkdir T7 4 L2 RV pythonlib Z1EYD (& ZICHEEDEY 2 — /L% A
nHEIIT L LD, liststat. py & pythonlib {22 ¥ — L. .bashrc IZEL FDO—1T%& BT 5,
lexport PYTHONPATH="/pythonlib|
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INT, HLWH—IF a2 E FiFdahn, #—I )7V ET

$ bash

L LU Chash ZH-iciEZEd . EoF 4oL 27 UM SLTHEY 22—/ liststat ZERNHE S
Lol b, EBRIC, liststat. py % pythonlib 22— L. .bashrc Z#RfE L C. liststat. py
DENT ¢ L7 M UMD python Z3H EIFTH liststat A4 R —F TR L TH LI,
FHEHTIRARZ L 512, #HL< xterm 7> bash ZEHE L7V & . bashre DR ELE &2 KL I
RN EITHEE,

TIX, Y2 —/b liststat > T, avrfunc. py ZEZ#1x T, avrfuncmodule. py Z{EA 9.,
B DO EZRE72< LT, 2 D IZ import liststat <, & &1, average & liststat. average
IZEZ VTR,

avrfuncmodule. py

#!/usr/bin/env pythor|

import syﬂ

import liststat| #EH{EEY =2 —/L DA R —k

infile=sys. argv [1]|
outfile=sys. argv[2]|

fin=open(infile, r’)]
fout=open (outfile, w)]

data=[]
for line in fin:|
data. append (1ine)|
avr=liststat. average (data)| #€3° = —/L liststat O FDOREE average ZFEOH T,
out="avr: ”+str(avr)|
fout. write (out)|

fin.close()
fout. close ()

ZIT—OFEERRH DL, TEV2—LOFRTUELINDIE Y 2—VE, EV2—LOHT
import TAMENH B, 7= & 21X, math. sqrt ZFEDR LTI bR WEREEY 2 — LT 5
A, LFOBO XSz,
sqrfunc. py
import math
def sqradd(a,b):

c=math. sqrt (a*a+b*b)]

return ()]
F 2 — /L7 7 A )V sqrfunc. py DSEFEIC
EANRLSTUIR LR, INRBENE =T — (275,

BE2 ®EVa—)
T2 X 91T bashre ZRERE L, 7F A M7 7 A /b polygondef. py Z{FEV | & 2T 1
@ polygonfunc. py 75 BEHK polygon DEFEA I — L T, TE/ZT 7 A /L% /pythonlib (2=
E—92%Z & T, EY=—/Vpolygondef Z1ERH L, £ D ET, polygonfunc.py %, T =—
)V polygondef & A R — h T BICEEHZT7-7" 1 7 T A polygonfunc?. py Z/ERK L, L iR—
X,
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HE EDa1—ILOREIE

EY 2 — /VORBIEILZ, BOHLMOT a7 7 53657 4+ L7 s U->PYTHONPATH, 7=
TT LN LT 4 L7 K UIC liststat.py 23 & 5 4KHE T, pythonlib O H O liststat.py 72 1) % H &
Wz bE, a7 L503B5T 4 L7 R OFO R liststat.py BSFERH &5,

3 AYvy FEEHR

ST, BN D E L TWEETAY v RbffioTEz, 2l 2L, VA MNIEBITD
append X°, LFHNCEBIT D split o ENRNZEHITHD, ZOAY Yy RbENTEHLTERTH L
MNTX D,

Ay REFIZAWDEREITA T V=7 MEAISRE (Java, ruby 72 8) EFRIEN D, WIZBI%EL
ZEICHWAHERE (CE/E. fortran, perl 72 &) [T EMEFEL & LTINS, Python (T &
H DML IENRMATEREY, FHEEIMISELLTHLA T V=7 MEMSHEL L THEX D, —
WZ 7 T AT LITE WIS TN TEX A A7 V=7 MEMEEIT. KR T2 75 L0
REBEOT 07T~ TITHEEITICNN TS /NEWT 1 7T AOBEITFREMEED
E 9 DMENLT WV AEMTFORRENZNZERENT B 7T LOBBEITI 2 L13% R0 O
TOARFEETIIA T V=7 MERIZOWTE S DV ETFICE EHTE I 9, BN 2T XZo
HIFMATRIZI L THEY, GRELZWZ XL, )

FTV s MEASEICB T ATV eI FEOL— VD) T— X DEEY & %
NEJRS OO EEY NMILEbDOTHD, ZTOBEE A Y v REMES, EITWEFE THT
EEEBITTRTCAT V=27 b THYD T X LENERITZDDORA Y v KOMBAEDLETH D,
AV REDON-T, TOAT V=7 bOFT—Z BT 5121,

F TVl NG AV R

Cd5, mexiE, VA Palzx LT, a.append(1) L LT1Z2U A b allMzd858. 7
Va7 hIX a T, append XA Yy RTHD, A7 V=7 MIIFEEIHY, Thaer T AL
MES, WEETHTEATHR, EEEM, VA NMIZRL T (22— —ERDI TR LITET
DEVRHLD)TRTCIZITAERRLTHEWY, AV Yy RIIZIRATLIZEESNS, UAR
RMTHIEZEDFT V=27 FH U R MIHDAY v K (append, expand 72 &) - T\ 5,

TelZ—DOWEETOEBE 22— —NEFRT DI TALDEWVL, 22—V —EFRT 7 ADY
B DI TRAIRTHAT V27 hOT—H (A UNEER)IZT 78 ATHE &I,

U T AL AR,

DEELDZLETHD, TIITFEBIIHZ R THELoIE) BRVWEA D,

ZIT.HlELTx,y, 2 BEEEZ—DIZELEDTIRD VT A coord3 ZE-TH LS, Fiz, XA
Yy RELT, ZDAT V=7 OO0 BNLOHEEZIET A Y v Rdist &, B coord3 47
=7 hEDOHEEAZIRT A Y vy RdistfromZ3EEL LS, 7T A coord3 I, x, v, 2z D=2D X
VREHEOLDET B LLTFD T 7 A )L coords. py % BREEZ5 %% PYTHONPATH 1 375 T U 5 BT
AFERETITEXIZTEEV /pythonlib ITIENIE, 2B THEY 2—/b coord3 % import
LT, 7 % coordd WMEx % & 91225 DIE, liststat.py D& & LRAKTH %,

coord3. py

import matE
class coord3:

def __init_ (self, x, v, 2)]|

self.x = x
self.y = vy
self.z = z

def dist (self) |
dist=self. x**2+self. y*¥k2+self. z**2
if dist>0:
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dist=math. sqrt (dist)]
return dist|

def distfrom(self,other)ﬂ
dist=(self. x—other. x) **2+ (self. y-other. y) %2+ (self. z—other. z) **2
if dist>0:
dist=math. sqrt (dist)]
return dist|

FFE, BRI TH LI, coord3 AV AR—FT5DHE, 7T A coord3 WMEZ D L HIT
B, 7T Acoord3 DA T V=7 MNEART AIZI1E. coord3. coord3 VS, 7 T A coord3
X x7,z0 =207 —& (X )ZHbH a=coord3. coord3(1,2,3) &4 5L. ad=2D AN
a.x, a.v, a.z ICFNFN L 2,3 NEEIND, 727 beAERMRT IO XY v RAITEIZ
7T 24 U TH 5D (coords. coord3 DETF~:D coord3 1TEY o — V4., D coord3 28 X
v R4ATH D),

>>> import coord3

>>> a=coord3. coord3(1,2,3) #7 T R coord3 4R L T a lZfSA, FIHIT —# 1% x=1, y=2, z=3
>>> a.x

1

>>> a.y

2

>>> a.z

3

a.x ClX, aBNA TV x7 M, x DAL T D, EBRICEAUNICT L2 3 BRRAITH
DORbLNDE, £, AV v Kdist, distfrom ZffioTHIEL I,

>>> a.dist()

3.7416573867739413

(EERE (1, 2, 3) & JFUR O FRRfE)

a.dist |%, a.x

>>> b=coord3. coord3 (2, 3, 4)

>>> a.distfrom(b)

1. 7320508075688772

(HERE (1, 2, 3) & FEAEE (2, 3, 4) D FEAE)

T, 2D LFHER ALY, £T. Z T ADEREND,
class 7 7 A4
Tays
TUITADERNTED, 70y IV OHRIZAY y RREDZED T T AONENERSIND, 22
Tl T A4 coord3 |Zx LT, __init_, dist, distfromdD=2D A YV v RBREEIN TV 5,
_init IR A Y v RT, 7T ADOT—2iExRERL, TOPHELA Y v RE#RIMET 5,
7T ALERTDEIFTNFLAEFIIHKNELIND, _init_ X, A7V =7 MEKDTZDIZ
T TGALDAY  RIFEQRHEND & &2, BFOHEN D, 2F D, BiOHIT,
>>> a=coord3. coord3 (1, 2, 3)
ELEEZITERHENTWD A Y v R,
def __init_ (self, x, vy, Z)I|
self. x = x
self.y = vy
self.z = z
Tho, BEROERELIZTEDLLROD, RN T L EO5EITAHL T=2RDIZZDAY v R
TEZTIHD 9D =205 self WIFEL TS, self iZA Yy KEEAED LD T, FEnb 526
NAHBETIE L EREINAHA T V=7 VENHEZRT, DF 0, _init_ A Y v ROHFD
self.x = x %, ARINDEAT V=27 FDOx AN x ZRATHENWSIERTH S, Python
WCBWTIRAT 2 Z SR o TEEDER SN D DEN, 2D __init_ A Y v ROHFTIE, A

86



Tl NDOAUNRNEART D, Python IZBWTIX, 2OF T V=7 AU NOERIZE 5T,
I TADT — A EEEERT D, 2F V., _init_ OF T, DT T RFFETZN A DK
P RAZBY KEIE, TN ZDOEFE T T AOT —HES IR D, oo —VEH & ITE
Y I TERENTEAT V2 MOANE, TOA TV =Y MHFET DRV AF(E LT
Do ZZ T, self.x. self.y, self.z ®=2ZxT DA THOILTWVDD T, coordd DA
N, X7,z DEDILR D,
HL, ThEDPLERLT,
def __init_ (self, x, y, z, t):
self. x
self.y
self. z
self. t
LB E, VT A coord3 X4 DDA LNX y, 2, t BRFOZ LI D,

o+ N < |

fthod — oD A Y v RIFHERER /R A Y » KT, A7V =7 " A Y v RATHRHENS, £7°
X, dist # A THE D,
def dist (self) |
dist=self. x¥k*2+self. y*xk2+self. zk*2 |
if dist>0:
dist=math. sqrt (dist)]

return dist
ZZThself MEbLNTWD, ZZThself b4 7 V=7 hENHKERT, 728 2E,
a.dist () & L723AITIE, self=a L 725, ZD self &__init_ D& & L RBEICHERN S DF%KL
TIERWDOT, BEEICdist ZA Yy FE LTRFOHT L EiF, a.distOD X512, 518 LIC
b, B, HFEOBKEFALTUTHD,

—73.

def distfrom(self,other)ﬂ
dist=(self. x—other. x) **2+ (self. y-other. y) **%2+ (self. z—other. z) **2
if dist>0:
dist=math. sqrt (dist)]
return dist

X, self LISMZAI K other 28V | FFONMHT S WIS EE — D70 ZIT D,

ATV MEMEREORIRIL, 7 7 ADOEWMNAEIZH D, T — X & E KT 5 A
DORGaFioT227 T AT, 7077 LOMOE 3 E o< MNICHBENTE, < DT n s 7
LATHEWEITOLBHE TH D, BEROEA, T — A HEICEENMZ 5N D LB AT LAeL
TIERLT, RO T LLT — G L BEDN —HICER SN TS LIRS 202, KR
RBIRICB WL, TOEEITImD CEMEC /D, 77 ADEARIE, 7 7 AEROFETE2F =
v 73 AUTEW,
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FTI\E Nyt —HIT IR

SEOB/

N T alZDOWNWThnd,
T — 7 = AT D IERERN DD,

1 /\vy>a

A AT python Db 5 —=DDEHHTH D /Ny ¥ 2 lZOWTHER, EREH-TT I /By —
JELARMBLCHED, Ny v aldV A MIBITWBR, UR DA T v 7 AR
BTz, Ny va TR BRODD Y IZXXTFIRELZ A T v 7 AD L HITES Z LB T
& D, INEF—LIES, 20k e @ ERLIRALY £ 72 13RS & B IFOY, Rk D£ <
DEH/BTYHR—FENTWD, £TIL. python OHFEE— R Ty a2 LiFEAREDNE A
THDHZLITT D,

>>> a={} #2202 a AR, U A MDEAEIE, 220 A M EART 2D KEEINE
WTa=[]O L I Lin, Ny yaDBEEIEPHREIL a={lo k75,

>>> al’ test’ 1=12 faltestl DAL, Z DS, F—ITtest’, U A NOEAITHFEELRWA
VT I AR AT DL T TR o= Ny Va2 DOREIIAT BT T EHE A ARk
TZ 5,

>>> al’ test’ ] faltestlicb oA L 12 B A>TV 5,

12

>>> k="abc’ #F—IIEEKTHL R,

>> alk]="def’

>>> al’ abe’ ]

" def’

>>al2.3]=[2,3,4] #F—ZFEHTLRW, £/, VA MEKE, BRIFIV R MOy Va2 2E
T, FARBThin, (bbAAL, 2=V —NERLLI TADE TV =7 FTHERY, )
>>> al2. 3]

[2, 3, 4]

aZRRTHEUTOLIITRD,

>>> a

{test’: 12, 2.3: [2, 3, 4], “abc : 'def’}

PR} Oz, F— EEORT B, F—{EDOE T, (I =) IR LN TIHEA TS, NEEFIL,
RANEE TR D, Z OIEFITITFHITER T2,

2 NYaADOBEBEAYYFR

Ny alllid, WFOBEAY v R3b b, ~Nyaral LIEiEbu,
len(a) aWDOEEHK

del alk] alk] DIk

a.clear ) a b REHEHIRR

a.has_key (k) alk]23FLET UL True & 9 T2 74X False

a.keys() adF—D YU R L

a.values() aDOfED Y A k

SEFLORE T,
> a
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{ test’ : 12, 2.2999999999999998: [2, 3, 4], 2.3’ : [5, 6, 7], “abc’: ’def’}
DHEEHE L TR THLD

>>> len(a)

4 L X —2HbET1oLAhART,

>>> a.has_key( test’)

True

>>> a.has_key (C check’)

False

>>> a.keys ()

[ test’, 2.2999999999999998, ’2.3", ’abc’]

>>> a.values ()

(12, [2, 3, 4], [5, 6, 7], ’def’]

>>> del a[’2.3"]

> a

{test’ : 12, 2.2999999999999998: [2, 3, 4], "abc’: 'def’} #2.3:[5,6,71DOX7 N{H 2 T\
)

>>> a.clear ()

> a

{}

3 NnNyLaEffofzi—7F

Ny Y aDBERTLIINV—TET DHITIE, keys A Yy FEEZIIHHETH D, LLFICHE 2B
dirloop. py 27

dirloop. py:

#!/usr/bin/env python|

a={}]

al a |=1
al’ b’ ]1=2
al’ ¢’ 1=3

for key in a keys() ] #a DF—D U X k% a. keys) TROH L, 20U X MzoWTAL—F
print key, alkeyl| #¥% — L HDOT #FER

EA1TH
$ . /dirloop. py

1
3
2

o0 ®

4 —HIVRTF—HENYYA

BAEDOAEWFIIDNA V—7 2 A EHEDOT R By —7 = A EAEHKE R COB KT
— A R—ZADFERABLERAR TCH D, ZOIHLY—T T AT —E 52 HIDIT, Ny o
WIFERICTH D, BHT I B — 7 R T—UFREOT I JBOFRES RIS, 2& %
WELTF DY — 7 2 R I REBRGT 7 F o 2K L b DO THDH, 2D — I T AN Ao
72 5 % A F 7 7 A Jb rabbit.txt X 4 F F = HE K — bH X — U
http://str. bio. nagoya—u. ac. jp:8080/Plone DEJE RN O X 70— R T& L, 4 UV F—X
v I B AT u—RLET7 7AW @ 2z RIATDOFDO~A KX a2 A FOFOX U1
— KiZH 5,

DEDETTALVCDNGSGLVKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSKRGILTLKYPIEHGI ITNWDDMEK T
WHHTFYNELRVAPEEHPTLLTEAPLNPKANREKMTQIMFETFNVPAMYVATIQAVLSLYASGRTTGIVLDSGDGVTHNVPIYEGYA
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http://str.bio.nagoya-u.ac.jp:8080/Plone

LPHAIMRLDLAGRDLTDYLMKILTERGYSFVTTAEREIVRDIKEKLCYVALDFENEMATAASSSSLEKSYELPDGQVITIGNERF
RCPETLFQPSFIGMESAGIHETTYNSIMKCDIDIRKDLYANNVMSGGTTMYPGIADRMQKEITALAPSTMKIKI TAPPERKYSVW
IGGSILASLSTFQQMWITKQEYDEAGPSIVHRKCE

DX Hle, TR B UFERLEIN RS EE FASTA 73—~y M EMER, ¥ R0 8
— BT ORAR T +—~ v N ThH D, &T, 2O —T AN, EOT I EEMuiER
DOz DT 1T A aninocount. py ZEWTA L 9,

aminocount. py
#!/usr/bin/env pythor|

import sys

infile:sys.argv[lﬂ
fin=open(infile, r’)]

count={}
for line in fin:|
for let in line:|

if count. has_key (let) i #td L. count[let] NFET D75
count[let] = count[let] + 1| #1ZZEL.

else: B2 5 TR b
count[let] = 1 ftcount[let] & ERK

brint count

FAT

$ . /aminocount. py rabbit. txt

A :29 'C:5 'E:28 'D:22 'G:28 ’F:12, 'T":30, '"H:9, 'K:19, 'MW : 16,
L’:26, N 12, 'Q 11, P19, 'S 23, R:18, T 27, W4, V21, 'Y : 16}

FER AT ILT 7y MEICIEAR7Z T, print count Db D ITHEZIZAITMZTUTDO L )
(e

aminocount. py

#!/usr/bin/env pythor|

import sys

infile:sys.argv[lﬂ
fin=open(infile, r’)]

count={}
for line in fin:|
for let in line:|
if count. has_key(let):
count[let] = count[let] + I

else:|

count[let] = 1

keylist:count.keys(ﬂ
keylist. sort ()]
for key in keylistﬂ

print key, count [key] |

KENS ZATRETHEDLDA TS, VARMADAY v R sort QI HOWTiX, FH—EDO L ZHEML
T, ZOLEICRAR ST EEARDH D, VA M. sort QT VA NOFHEEZ D720 T
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Iy L7220, Lo T, VA Misort O &, U A MEE LT D50 EEITET 20,
7= &z,
for key in keylist. sort () 2|
print key, count [key]|
ETHE T D,

FAT
. /aminocountsort. py rabbit. txt
29
5
22
28
12
28
9
30
19
26
16
12
19
11
18
23
27
21
4
16

_~ =E<<-_HnNTXToUTwZ=ECxNHIOQTOOIO O > e

L1 ANV EOER
Ezbontzr—r 2 20, EEMEFOT I VB, ABMEROT I JBERENEIWL
OHDDOMNEZ DT 17T I chargecount. py ZAERHE &L, SEBRIC rabbit. dat (ZB LTz CTH
X

FE2 AVNVEOHFE
HGzoNley—0 U ANGH XDy 1 EEFE T D, proteinweight.py Z 1ERHE X,
&7 XV BBO - XERELEETONSTFREFT, KR — ANV
http://str.bio.nagoya-u.ac.jp:8080/Plone Di# 7T — ¥ 75, aminoweight.txt ¥ 7> 1w — R
FTHE, ZOPCENTH D, ZOTFA NI 7 A NET 0T T MIHFALEIICLTHRN
L, 707750 NbDEEZEZIALTLESTHLRY, ZEL, 7 /VBAEATH S
WIZIE, KT 7B 18.02 M3 kT 5 Z & BB X,

T AN TEEHEL NI F—Fy h EOY— AV HFET D,
http://expasy.org/tools/pi_tool.html

IHEHAWTHERPIRESHES TWRWNWZ EE2ENPDTHEREW, 7L, &7 BOS &
WESCHRIZ L > TR D (82 OHIBD FNARLERZ WM K> THRZRD) DT —EH -
D EFEAY 0. 01 FREE LTV T B IR W,

Y b BATHXF( " ) Th D,

T X BOFEBEND RN E EIZENRWGE TR T AORTERIN TV RN AN Y Va2 &t
BIEZFIELTNDZ ENEN, TOHARIIET X JBONy Va2 RAINCERZ L T, 0 20N
LTELERW,
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5 —HIVRTF—ER—X

%) UniProt — Mozilla Firefox

TrLE REE FTEW BES  Fuh-dE WD ALTH

* Unirot |+]

& |9 | L bl wmnunipratore/ - lelfs
L

(2] H 8B @) Firetox £{EoTHES (5 BIHZ1-2 | files///C:/Documentsi2

uum}_} Do)

Search Blast Align Retriewe D Mapping
Search in Query
[Pratein Knowledssbase (UniProtKE) | [(Search ][ Advanced Search > |
WELCOME
NEWS

The mission of UniProt is to provide the scientific community with a
cormprehensive, high-quality and freely accessible resource of protein sequence
and functional information

What we provide

UniProtikKB Protein knowledgebase, consists of two sections

7 Swize-Prot, which is manually annotated and
reviewed.

T TrEMBL, which iz automatically annotated and is
not reviewed

Includes Complete Prateome Sets.

UniRef Sequence clusters, used to speed up sequence similarity
searches.

UniParc Sequence archive, used to keep track of sequences and
their identifiers

Supporting data  Literature citations, taxonomy, keywards and more

Getting started

UniProt release 2011_08 - Jul 27, 2011
UniProt collaboration with IMEx for the annats
interactions to MiMIx standard
> Statistics for UniProtkE:
Swiss-Prot - TrEMBL
5 Forthcoming changes
> News archives
3 Follow

Learn how to make best use of the tools and

) actin rabit skeletal in UniProtkB - Mozilla Firefox

TTIThbhrhoTWAET I/ EEE
WD — o L, A B —F
v F EDOF —H _R— 22D 5
NnNTWnWb, *{X. UniProt
(http://www. uniprot. org/) % {#
STV =T T A& D Gk
ZOWTHMLES, TRL R
http://www. uniprot. org/ {27 7
TATHE EOLX D RWEIZR
Do ZOD Ky T R— DT
HINDH0, EARMRMENDTZIT
Ebo b, HEmA EORERE
(RRENDICHBEY — FE AL
ERRBEMTE D, ALIC, ¥
BT 7 F T ANT
rabbit. txt LR UT —#BG 5
NENPRLTAHAL Y, MEEIC,
rabbit skeletal actin & AJJL
7o & & DR R A TRICRT,

- >
— —

JPVE REE RTW EEE  Jeby-bhE
% actin rabit skelatal in UniProtkE [ +]

WD ALY

it fmmesuniprotorg funiprot/Pquery=actintrab t+skeletal&sor t=score

-] [#3- exposy

> UniProtkKB

Search Elast Align

Search in Query

&) Firefox BIESTHED (5 BIFZ1-A [ file///C/ Documents¥2..

Retrieve 1D Mapping ™

ontact - Docurmentation/|

Protein Knowledeebase (UniProtk B} vl |actin rabit skeletal

| [search | [ Advanced Search » | [ Glear |

Results

»> Show only reviewed (16)

» Restrict term "rabit" to organism (18], taxonomy (18)

7 UniProtB/Swiss-Prot) or unreviewed (2)
» Restrict term "actin” to protein family (13, gene ontology (10), keyword (10, protein name (1)

18 results for actin = AND rabit= AND skeletal = in UniProtKB sorted by score descending =

421 Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | a5 Reduce sequence redundancy to 100%, 90% or 50% |

7 UniProt<KBTEMEL) entries

»> Restrict term "skeletal” to gene ontology (2), protein name (3), tissue (3)

Accession Entry name Status - Protein names [21 © Gene names Organism Length
O pes13 ACTS_RABIT g Actin, alpha skeletal muscle ACTA1 ACTA Oryctolagus cuniculus (Rabbit) 377 T
[0 Poz643 Troponin |, fast skeletal muscle TNNIZ2 Oryctolagus cuniculus (Rabhit) 182
O Pozsas Troponin C, skeletal muscle TNNC2 Oryctolagus cuniculus (Rabbit) 160
O pozss2 MYSS_RABIT Myeosin heavy chain, skeletal muscle Oryctolagus cuniculus (Rabbit) 1,084
[ Pozem THNMNC1_RABIT 7 Troponin C, slow skeletal and cardiac muscles TNNC1 Oryctolagus cuniculus (Rabibit) 161
O czesdt MY H4_RABIT ¥ Myosin4 MYH4 Oryctolagus cuniculus (Rabbit) 1,838
O Pozeas THNIT_RABIT g Treponin I, slow skeletal muscle TNNI1 Oryctolagus cuniculus (Rabbit) 184
[ psazr2 TPMI1_RABIT 7 Tropomyosin alpha-1 chain TPM1 TPMA Oryctolagus cuniculus (Rabhit) 284
O czas2s SNTAT_RABIT 7 Alpha-1syntrophin SNTA1 SNT1 Oryctolagus cuniculus (Rabbit) 508
O ov7a0s LASP1_RABIT g LIM and SH3 domain protein 1 LASP1 Oryctolagus cuniculus (Rabbit) 263 L
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MBHEREOP T, —& _ Mctin, aipha skeletal muscle - Or_. | | 1
J: 0) ACTS_RABIT Zﬁ % i 2 UniProtkB Downhads - Gontact - Documentatan/Help

j’[/ % LVWODOT . Saarch Blast * Align Retrieve ID Mapping *
. = Search in Query
?;;EE;;@{E@% i [Protein Knoredesbass Wtk %] | | o) () o>
I >
THEEXD L S % Reviewed, UniProtkB/Swiss-Prot PEB13S (ACTS RABIT) Cantribute
. - Last modified June 15. 2010. Version 59. [ History... A :‘:l‘;‘:‘::“ SN
725, Protein name |2 - o
actin alpha a:?:um-.hh 100%, 90K, 50% dentity | Dacumants &) | [ Thid-paety data | (5 Customize [TEXT (XML JRDI G
> mpl
Ske 1 etal musc 1 e (l: Namn and ar in - Pratu\ attributes - General annotation Comments) - Ontoleges - Binary mteractions - tation (Features - 5
. - 55 - Entey - Relevant o
H» Y . Organisum 2
rabbit & E LTV
LDT, EHOT— fronnenes ot S sttt st
ARELNTZZ &N it
j/) 71)) 5 ° \X 7 s H/I/ — ;:‘:F.!rmtg‘l.!:t
j‘ 5 k N N 7 T :/ Organizm Oryciolagus cuniculus {Rabbit}
NEEST AN \ Taxonomic identifiar 9986 [NCEI
X Z) = b *L T 1/ 5 Tavonomic lneasgs Euklynla 3 Matazos » Chordata > Granista » 3 Eutel i3 M lia 3 Eutheris ¥
(EEF‘)O > Glres 3 L pha ¥ Leparidas > Oryctalagus
v 7 A fi o\j' 75_’ Sequence kength 377 AR
3 5101F, KAIT =
™ N | Actin, alpha skeletal muscle - Or_. |+
o~ L 7LC % ? D Modified residue 242 1 Phosphotyrosine (Bramiwity )
FASTA( j'ﬁ 9% EI] ) 7"{ Modified residue 328 1 Né-acetyliysine (

PRI s B e
1/\0 y U > y L/f: Secondary structure

¥ N 3
FERNE T R— i [ NI b (1 B N EIEEIE W
@I‘{% 1 Helix Strand Turn
o
- N N Ditia
haelhy b7
]\‘\/\Ob—- ;( ]\ "C\‘ﬁ“ 3’\»— Sequences Hide Hide | Top
;( ]\ 7 7 /|) /I/a: ha Sequence Length Mass (Da) Tools
r—L T{%ﬁ‘@—h 0 P68135-1 [UniParc) FASTA an 42081 [Blast v
> - Last modified July 21, 1986. Version 1.
IX. python THEH] Checkum DF2ASAGUBAITS
P ol < —>
FIREZRTERUT R D W w w wsww
MCDEDETTAL YCDNGSGLYK AGFAGDDAPR AYFPSIYGRP RHOGYMYGMG OKDSYYGDEA
N 0 80 30 100 110 120
é < N — b 7 - OSKRGILTLK YPIEHGIITN WDDMEKIWHH TFYNELRVAP EEHPTLLTEA PLNPKANREK
R xR T 180 140 150 160 170 180
I‘abbit tXt & N ;'—{ MTOIMFETFN YPAMYYAIOA YLSLYASGRT TGIYLOSGDG VTHNYPIYEG YALPHAIMRL
R 180 200 210 220 230 240
ﬁﬁ’% 75) ﬁ D T I/ A 6 : DLAGRDLTDY LMKILTERGY SFYTTAEREI YRDIKEKLCY YALDFENEMA TAASSSSLEK

LICRSNWEES
A ‘??‘b— A 1 az0 330 340 350 360
A2ADTF—XTIF L HSGGTTHYFG TADRMOKEIT ALAPSTMKIK ITAPPERKYS VRICGSILAS LSTFOOMRIT
S e e g —

/V/E é}/};jfb¥6%7ﬁ nusvusngl% 1YHRKCF

Z ) 3
£%®&/A7E
D% S ITFNFR%ZAE | http//mwmunipro._rot/P68135.fasta| + |
B Z521F . IS T | >solP68135|ACTS RABIT Actin, alpha skeletal muscle 0S=Oryctolagus cuniculus GN=ACTAT PE=1 SV=1
Fo7 3 ) EeES%I| | MCOEDETTALYCONGSGLYKAGFAGDDAPRAYFPS]YGRPRHOGYMYGHGOKDSYVGDEA
7 QSKRGILTLKYPIEHGI I TNWDDMEK IWHHTFYNEL RVAPEEHPTLL TEAPLNPKANREK.
Lo TND, MTQIMFETFNVPAMYVAQAVLSLYASGRTTGIVLDSGDGYTHNYP I YEGYALPHAIMRL
7YX E KA T~ | DLAGROLTDYLMKILTERGYSFVTTAERE VRDIKEKLCYVALDFENEMATAASSSSLEK

N A Sl SYELPDGQVITIGNERFRCPETLFOPSF IGMESAGIHETTYNS IMKCDIDIRKDLYANNY
FrO5E, MR MSGGT TMYPG I ADRMOKE I TALAPSTMKIKI TAPPERKYSVWIGGS ILASLSTFQQMKT T

. N KO M & C | KIEYDEAGPSIVHRKCF
BRI, Fi-7

NERERL 2 ADRTEF LI NTNS, BEBICT — X _R— 25 AWTE 7G55 BE01T
Z OFIERBERM & B EIC AN T IUTZ2 B 720, B EMIC SV, BEICD2 > TN D 1D
WZOWNWTIET —FR—ADZENENDT —ZIZENTHLIERDDH, DT IV F o OFT —H|Z

250 280 270 280 230 300
SYELPDGQYI TIGNERFRCP ETLFOPSFIG MESAGIHETT YNSIMKCDID IRKDLYANNY

« Hide
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DOWTIE, FASTA %27 U w7 T 5 R[D<X— I Molecule processing DA H Y | # ZIZ#i~ T
WHDT, L THL D,

BE3 T—3R—XXL—=HIToR20DNE
uniprot 2HRATHLERWNLERABED Y~V T U A% “DLoTET, ThaifdE 1, fE2
TEWT B ST ATRER X, FRRZEMIIESR L TXv, o— 7 = A RLFTEIND
BB LN TFTEPMDGER DD, RERHIVUX, NLFICHRIETE DL 27 m T 8%
BEETHZ L, TOREMN, http://expasy.org/tools/pi tool.html DFER L ITIEF—ETHZ L%
FENDTHRY, £/, 27267, FHLEZy—7x=r 2% LAR— MNIES L,
T, VI T U AOWATREAIZER, MITREHIZ—XTFE L THEILNDDT, KOEE
PHETLEXICEDHEETNANELD Z EICEER L, 28 2,
ACD
EFG
%, ACD & EFG OICHATRH D DT, LFHERA D & 7TXFITRD, ZOTIUL, Bk
IAENTZLFEREITEN)RZEAC VYDBFRICHT T R LanEH 7 u s 7 A3 udEL7R<
72h, Flo, BARMBEITO Ll R0, dIT730FIL 0S 12X »TEZR D | cygwin D707 T AT
77 ANVEBEL TOBRITSEATIEn” CHRBEZR WA, AEREZRE windows D7 v 7T A&
STT 7 ANEER LG, SATXFIE w2/ b, TFA N T 7 AV EEDL L X
emacs 72T > TWAUTHEICSIT LRI ISR DT, FDIEI N A LIV,

T, T BOEERDRNE ZIZENRWGES, e T ADOP TERIN TR Ny &
2HEPRBTEZEIELTND I ENRZN, ZOLREITET I VBONy Va2 RMICEFR LT, 0
ZRALTEL RN,

INSCFAT B R T DI, KCFE/NSCFE BT D 3CFFNIHO A Y~ RBMEFR]TH 5,
KICF- 2 /NSUFAT A
SCFHNAES A Jower()
INSCF B ROUFHT A
SCFHINAES 4 apper()
fil:

>>> b="TesT"

>>> b.upper()

'"TEST"

>>> b.lower()

'test’

t ¥ b aminoweight.txt (%, A EMRTH < LT & XFOEINCR 2 573, emacs KU — KX
v RTHC &, T/ BO—XFRLLEIMET D0 FEN —1TT DIWATRZ21FT, Zhix
windows DWATLF & unix OWATLFN R D00, E3 To—r A2 ab—F 5L
A EMRIEFEDT I emacs - 721F 9 N KW,
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FAR pdb 7+—< v FEEABEEE
SEDEH

EAE#HELZTERT D pdb 74—~y FOEWENR O D, HERETNTX D,

Pdb database

X H it AT 2 NMR 72 & G - AR & 4y
T ORI EE R T 2o 0E T +—~ v
FREESNTEBY, Znax pdb 74—~ b
LIRS, pdb 7 —~ v N CTEDPIT R AR
W% pdb 7 7 A L LIRS, WEE THRESH
72 # & o pdb 7 7 A N AT .

BEAR - T Tlo =T — b,

http://www.rcsb.org/pdb/home/home.do 4 .1-".
MHFTrE—RTES, Lo, vHx oo B A D
BT 7 F UoEEOOE D, 1J6Z.pdb % — =1z
Fyra—RLTHRELI, ZOT RLRIZT Y = T R

TATDHE, FOLIRR—=VIIRDHDOT, K ‘b

FNZR L72ME 2RI, uncomplexed actin & A i
JILTHED, TDEEkx2MEENRTTL D, i s

ZORBREROPIZ 1J6Z BNHDHDOT, Tk
70 w7, BAWZ_—2 0% D Download files
7 Uy 7L, HTLKHA==2—»5 PDB : T
Format Z&iRT 25 &, RIFGFHEZMI LD D e A T
T, BETIULX, FUurv—RKNRTZX 5, e i

Pdb 7 7 A /LiE. BRI T +—~ v FRED B e
NETEFARNTZ7ANVTHD, PDBZ7 714D * _
HABAIT L 72 TH Y. BITFORTDF —

U — RRZ OB b OB M TH L ER L nE A = b

TW5, Pdb 77 A Mi2iE. LT & 5 7

NEFEN TS, € =—i’ 3] ez A

° HEADER: Z O 7 7 A NVIZEGFINLTWA (M :;__ =T ___#f_._x_'"f
EAEORHA L Z D7 74178 PDBIC o =
BEESNTZHANRENTCHD, £, 20 Download files? ) w2, BT 5
F—aDID L LHINTND, d AT a2 —EPDE FormatiEEiR s

e COMPND: = »EHE D4R,
e SOURCE: ZoE&EHEMNELNTZY —A
GEJR) o
e AUTHOR: 5¥—# % PDB (2 %% L 7= AD4 B,
e JRNL: ZOEMAED X B S HEE AT O ST,
e  REMARK: Z OHEEMATIZEET HFE 4 DIEH,
e SEQRES: 3XFHRALDT I /Ma—NTZOERAEDT I/ iS22 R,
e FORMUL: ZoOftfhicEEnsthos1 (Ko1) (2BET 21EH,
e HELIX: a~U v 7 2% L D7 /BROMBENEREET TREND, By— FeH—1rD
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P& %~ 72 DI FERRIZ SHEET ° TURN & W) F— U — R4 R b5,
o SSBOND: 43 WD S-S ZE5E DL E,
o  CRYST: #17E%. 2R L OHME - HIcE TN EAE N T 0K,
. ORIGX 3 L OV SCALE: Bf k&1 H TZEMBEOXIFREIE CRR DT b Lo M BAE 1 D
EEHETHIOOER~ MY v R,
o ATOM: &JF1DEIEIZET 5T —FBA>TWD, ENT LAOERITILLTOEY -
BT 5 1-4 ATOM
7-11 Atom serial number <7l LEE

13-16 Atom name —JR T4
17 Alternate location indicator
18-20 Residue name — R4

22 Chain identification <« U 75 K4

23-26 Residue sequence number <« #EILHE 5

31-38 X (Orthogonal A coordinates) <« /Jf¥MDE A A JEAEfH
39-46 Y (Orthogonal A coordinates)

47-54 7 (Orthogonal A coordinates)

55-60 Occupancy — E5H%
61-66 Temperature factor — R E R F
73-76 1D —ERla— R

77-80 Sequential number @ L&
7403 TUPAC-TUB MAEIZ LT 5> TWAD, FU Uy LEREZL2VOT,
a, By vy, 6. e, . nlxLTIEL, A, B, G. D, E, Z, H x5 ®T
Wb, 722X CAIXC, (aW—Ry) KT, £/, BT L 14 LI, 20T
D 1-4 LFH LV D E,
. HETATM: &EHEUS DS OIEIEN Z ZITRnaSnd OG0
ATP 72 &), AEITE< ATOM &[T,
. CONECT: EHED F ClERWREFHOMEZ R T, %> T
WOHEEDRFRICHE GRS D Z & 2RT,
. TER: —2DHR Y XTF REOK T 2R,
. END: 2O 7 7 A VDT ZRT,

FlgEF v a— KLz 1J6Z.pdb DF % emacs THTHL D, TR, #EEDH KN
FEPNTND Ny X =N b5, ZZI2iE, MOSFORIET, EOFiEz Wiz, Lok
RO E ORI HRANCEA SN0 ERENIL TV D,

HEADER CONTRACTILE PROTEIN 15-MAY-01  1J6Z
TITLE UNCOMPLEXED ACTIN

COMPND MOL_ID: 1;

COMPND 2 MOLECULE: ACTIN ALPHA 1;

COMPND 3 CHAIN: A

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM_SCIENTIFIG: ORYCTOLAGUS CUNICULUS;
SOURCE 3 ORGANISM_COMMON: RABBIT;

SOURCE 4 OTHER_DETAILS: MUSCLE

KEYWDS ACTIN, TETRAMETHYLRHODAMINE-5-MALEIMIDE, ADP-STATE
EXPDTA X-RAY DIFFRACTION

AUTHOR L.R. OTTERBEIN, P. GRACEFFA, R. DOMINGUEZ

REVDAT 2 25-MAR-03 1J6Z 1 FORMUL REMARK

REVDAT 1 15-AUG-01 1J6Z 0

JRNL AUTH  L.R.OTTERBEIN, P. GRACEFFA, R. DOMINGUEZ

JRNL TITL  THE CRYSTAL STRUCTURE OF UNCOMPLEXED ACTIN IN THE
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JRNL TITL 2 ADP STATE
JRNL REF SCIENCE V. 293 708 2001
JRNL REFN  ASTM SCIEAS US ISSN 0036-8075

wiZHi< REMARK OIHITIL, HEEDSRRE, FEROFEM, #dm2Froxt itz E23vE) v T
W5, kO SEQRES DIRIZIX, ZOEAE 0)/~7i/%75>£7§>h“@\é FDHZH D ATOM,
HETATM OIEIZIE, EBEOHET — 2 BNEN TS, ATOM (23R Y _X7F KO JEFEN
HETATM % ATP R°& g A F 72 E DR Y RXTF RS DSERENE LN TN D,

WHIDH T L, PATOM” % 72 1X"HETATM?, i+ 0i@ L& 5. R D4l FEIEDL I,
T ID, FRIF T, ZORTO x JEEE, v AL, z BEE, A=, RERTFRA20T0n5,
D7 7 ANTIE, HEBEFOEENENPNLTWEN, ZRITA T arThod, =L i,
D7 7AND ATOM OIED _1T7H

ATOM 2 GCA GLUA 4 -14.630 11.239 6.884 1.00 45.46 C
I, 2077 ANVO _FHDORFT, Caliif, Z/VZ IV, chainIDIZA, FREFFI1T4, JFBIE
X, (-14.630, 11.239, 6.884) (HfLIZA) THHZ LHEXLTWD, HHREEERIX, #E
PR DT A—=R DT, SENIEAWT 5,

(V3

Pdb viewer rasmol
Pdb 7 7 A W ZIRTTIZRD 70 77 MMIZEHDIN. bo E bELENRHY Eo OS TH )
< 7'a 7 F L) rasmol TH D, Windows LD rasmol 1L, raswin.exe &EWIHILFITH D

Raswin [ZEHH L B2 —XIZA>TWRWVWO T, UTO XS IEET S,

1! F"—2~— rasmol.org DH D, RasMol Latest Windows Installer #27 V v 7 L CTH vV
27— R,

2= RLIcA VA N=F XTI ) v, ERICIE, EOFEFEORETIVNR,
A VA NN T AN FEREIZEPNDDT, £Z T z¥rasmol (z K74 7D FD rasmol
EVIHIT AL RNUEWHIBEREEE, c RKIATDFEEREE, A VAL TER, )

3: z:¥rasmol |Z T& /- raswin.exe %, z:¥com |22 E'—, z:¥com (= ~/com)|ZIE/ R A & 3@ L 721
FHROT, ZZiZavr—7hiE xterm 226, FZDOT 4 L7 MU B TYH raswin 22 5,

raswin.exe DFE 7 (X H T,

$ raswin.exe pdbfilename

TE#T 5, & XX,
HIFED 1J6Z.pdb TH
AU,

$ raswin.exe
1J6Z.pdb
ThDH, BUIETVA Y —
T L— A EEIN AR
TERRINTWD EES,
KRk IR RELFIEATRE T
XD, REFEIL Uag
VR EDOA =2 —D
Display T#&~2%K~<—
Y FX), Backbone <°
Cartoons 72 £l L CTH
X9, £, aO2F 0
713 A = =2 —® Colours
T®AD, 72, WMmD
RTERSE ML N
b, YUREEINT LA
WEREERT 5, AARZ
LN LEINT L,
VAT EIT %,

Wireframe Backbone -

Display: Cartoons
Colours: Structure
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—7J5. raswin.exe Z#L#EI 3 5 & . Ralmol Command Line & W) 7 ¢ v RUNER I, #
DO HIZ
RasMol>
EWVWHFRRNDTTWD, T rasmol D71 /7° KT, ZZI2WAWnWAa<wy RefHiAte
ZEMTESL, £, rasmol HDOIFHRS Z IR RIND, T2 2T, EmOFOEHERE
EOLEEIY) v TBHE
Atom: CA 1179 Group: GLY 156 Chain: A
DX RFRNBEND, UL, 7V v 7 LEERFD Ca T, 1179 HFH DR, FHIEFE S 156
D7 YT, Chain ID2AA THDHZ E%E/RLTWS, Chain ID (X, pdb 7 7 A VO HIZH
BDORYRTF FEREENLTND Jﬁm\ MEZEBDORY XTF RENEIRET D, 2~v K71
VRN, BEHEOREDHSERE L C, TIRETRAFEEEZT-Y, AE B0 5
Ly TED, 2L 2iE, Chain Id 28 A OFEIFE 5 200 OFEIEEZFEE T HI121X. rasmol O
17 Rk, select 200a & FALIZR VY,
RasMol> select 200a
11 atoms selected!
Z®DET, rasmol ® A== —_t® Display 7°5 Spacefill ZFET 5 &, HEEFE 200 DT 2
J Bk R TR
Spacefill &7 /L (224
FEIEE T V) DRI
b+ 5, % L, Chain
ID A @ 20-50 FH D
v —SICHEEL

o I |

ZCAEIE

—_—
= F L iX . select select 200a
20-50a £ 9%, #LT. Display
RasMol> select M i5Spacefill
20-50a
226 atoms selected!
: @ﬁﬁfﬂy@@%aﬁi ::ﬁ{%{t /
i, a<> kK

. . select 20-50a
color Z#1f# 9, R | %L T. Display
RasMol> color red M SBackbone.,
995 &, 20-50a =T as TR
DAL DRI AT M5, color red

5. F£7-. select IZ,
TRXY > THEDHE
HEfEETE5, 2L
ZX

RasMol>
20-50a,
300-320a,350a
e I

select
200a,

[N

RasMol> center 157a
RasMol> zoom 200
Ennh, Fio,
7

RasMol> reset

zoom CACTEREE, [BIHAIKHE & f ¢ DK RE

X. chainID A ® 20 50,200,300-320,350 DL AR ET DH Z LI D,
R— A%’C%Z) FD=D
W5, zoom (28Tl ;t\ 100 M4

ik, A— Aﬁ‘qujb@%ﬁ%fa:center’(?mb 2= K zoom %
BETHD, & ZIE, 167Ta NS, fEICIER Lzt

CRLEZTHIE=~ > K reset Z AW

Rasmol O~ == 7 /L%
http://www.rasmol.org/software/RasMol 2.7.5 Manual.html
WZHD, TNESEBIINVANWASESTRLTAL Y,
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FRORIRTF FENHZHE

BE ORI XTF FHIOLIEEOH L L T, o F&E = iF E
http://str. bio. nagoya—u. ac. jp:8080/Plone MEFHE R D _X— 05 | Factin sz 7 Y v 7,
factinn6.pdb ¥ V> — RFLTHALH, THiE, T7FPEAELEEXOMEEZRL T
Do TDTFANIIIE 6 DT I7FUNEENTEY ., chainlD ZFNEND5HFIZ
B,CD.EFG ") HTHILTWD, rasmol THWTH L 9, Rasmol ® A ==— Colours
Mo, Chain 28 ET5 &, w2 &R bY HTHI, AT 5,

Select LVALVA
ZZ T, select IZOWTHHIDLATHL S, chainlD #4lET 5 &, £TORY RXTF REHIZ
X BHEEICR D,
RasMol> select 10
RasMol> color green
ETBHE, BTORYRTF FEOELEFE S 10 OFERELPFERIZ/2 5, chainIlD C DK U X7 F
R OIS TEIEE LTI,
RasMol> select *c
ET5, 77 ANVNOETORTFEZRE LT,
RasMol> select all
TXuy,

BEBE1 rasmol DEE
factinn6.pdb ®HF D4y D O N KL C KD E A D spacefill THERE X, ZDOHEATH
DPDRTINE D RKEED, LAR— ML,

Pdb file D1R4E

Emacs DRE
Pdb 7 7 A MEITF A N7 7 A VICT ERVOT, P& EH emacs 0 EDTHFA T 4 T
HEWLDHZIENTED, 2720, FEHHa Y a—H Temacs > Cpdb ZFDFEFHL
ZliFTERY, Emacs 13IKEFIZE - T, BEIWICZED 7 7 A VI LT2E— RIZED D,
7o & X, py BOWVTWIUX, emacs (EHEIYIC python E— N2/ 5, ZOFEE CITHEE
W LY, python TE— REfF->TWVBIXTTTHD, L, EEHa U E=2—FD emacs T
pdb 77 ANEHZ O ETDHE, HSESHFHENRLAR, ZHUL, emacs OF— R2HBAYIC
Imagelimagemagick]iZ72 > TWH B ThDH, E— REFETEZHZLIZE-T, 5291
FRTDHIENTE D,
ESCZ#H L7=%. x ## L. $\ T fundamental-mode & AJJ L T Enter ¥ — %9,
ZI9FTBHZ LIk o T, emacs ZHHIAMIZ fundamental T — NIZE XD LN TE 5,
Fundamental € — R|%, emacs D#HAKE— FThD, H/2AIZ, T Z T fundamental-mode O
71> Y 12 python-mode & 3% & | emacs I python £— NiZ72 %,
LV Iz, SAKURA =7 4 ¥ &ffioTH L\, FEEHa L Ea2—% Tk, Windows O 7
FNVENST 7 ANEFE 7 ) w73 5E, SAKURA T L WIH R =2 —NTTLBHDT, #
NEBIRT L LV, SAKURA =7 1 X X529 DT 4 X 72D T, HWHITRAUTDNL7E
A9y DPBRITFIUI~INT ZRD T L,

TXRRIZAIVIZEDB pdb 771 IILDEE
B % R CHE 5, emacs T 1J6Z.pdb ® ATOM HEH DT

ATOM T N GLUA 4 -16.021 11.749 6.951 1.00 46.20 N
%
ATOM T N GLUA 4 -56.021 11.749 6.951 1.00 46.20 N

WZE 2T, 1J6Z2.pdb & L CHRIF. rasmol THAX ., spacefill TERRL TH LS, RN —E7
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TN TWDORRAZALTT THD, BENTEFZ7 Y v 735 LHENTERAEE S 4 O N
ThDI ENDND, ZOEELZEYICEZXTE IR LTAHL I,

Python [C& b CaRFDREHL E find A VYV F
THXANT 7 ANTHDHLE, python IZ L2 EIIEHETHS, RLIZ, pdb 77 A 025 C
o RFET 2R EHT 7 07T A caonly.py ZHWTH LS, JRF4AIEH T A 1816, DD 13
21516 LFRICEPNTND, (o T, 1316 LFHEAT A AT K> THRE T Z & T, i
HICH P42 REHTZENTED, £, 207077 AO7OIfEH LR TR A Y
> Rfind ZfF L L 9,
B4 find (BT 30551))
ETDHE, BEOFT, BRI LTIIN ALY — T 5 index ZiKT, {FELRITIUE1 KT,
Python OxtahE— R TR TH K 9,
>>> a="abcdef"
>>> a.find("be')
1 #bcld index I XFH)IMBAX — M5,
>>> g find(ef)
4 #efl¥ index 4(FLXLFTH)MH A — M5,
>>> a.find('z")
-1 #Z0F a OFITIXFEL RV,
&S T, caonlypy #EL ELLTFD LI 5,

caonly.py
#!/usr/bin/env_python|

import sys

infile=sys.argv[1]] #infile:Z&AALpdb T 741 L
outfile=sys. argv[2]] #outfile:ZEEHIpdbT 7 1L
fin=open(infile, r’)|

fout=open (outfile, w')]

for line in fin:
head=1ine[0:6]]
if head. find( ATOM' ) != -1:| #1XXFBEMS6XFHZE T (head) DREIZATOMNEEF N TLY
5, CalZATONQIEDF 2 I1Th SFEFIERLY,
atomname=1ine[12:16]] #13MS16XFHZRY HT,
if atomname. find('CA’) 1= -1:] #HYH Li=hIZCAAEELTLRIE
fout.write(line)] #foutlcZEZ=HI,
fin.close()
fout. close()

ERRI<

$ caonly. py 1J6Z.pdb 1J6ZCa.pdb

LT, ZTOREREN CalfitLOEENTWRNI & E2fEND
THE I,

BRE2EE Chain IDDIEEHL
Pdb 7 7 A I BEFED chain ID OFE 72T k& 47
7 I singlechainpy % &, T &M\ T, EEIC
factinn6.pdb 75 chainID 7 D OFEF721FkE L. F OF5HE
R

% t 'i\
$ raswin.exe factinn6.pdb
RasMol> source CEinterface.ras
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LT 5L, 1 CL EDORAIIICHFTET 255508 spacefill TRRIND,

Structural alignment

Pl ZoOEABEMEL X THATEWGEIERS HD,5EIET 7 F 7 4 7 A MEETH
% factinn6.pdb OHFDOT 7 F 1L WEKRT 7 F 2 CThs 1J6Z.pdb OT 7 F 4+ DfH
DIEEEALEZTANTH K D, Z oD FRIOHEEELETAND T2 OIITETIX, Z oS4 E
NTFERLARLS TERLR, TODIC—FHERGEZ, Z20 pdb 77 A VEKET D
ZEThD, cat B L oD T A NEFEETE D,
cat 77 ANl TrANEL2 > W77 7 A4
DEINTTHE NV ODDTHFARNT7ANLTHE—DDTFXFARN T 7 ANCELDDHI ENTE
b, =&z,
$ cat 1J6Z.pdb factinn6.pdb > factinn6.1J6Zadd.pdb
E3 5 L. 1J6Z.pdb & factinn6.pdb DA D factinn6.1J6Zadd.pdb DHIZa B —Zi D, F
FILTZN% rasmol TERL TH LI, AIRN—VKIE, A ==2—® colour—Chain Tt-31F LT

HD, FD chainA >F Y 1J6Z.pdb TH D73,
(&7 D factinn6.pdb D53 F LENE 72 Ho
T, T 57212, g Loy 716
&2 EFE CALEE FZEARZRITELR 672
VW, ZONEEFmMAESDYE DI &% structral
alignment & FE5,

ke x 72 7 b7 =7 A structural alignment %
PR—FLTWD0, AEIX web ETfEX % ash
LWVITIA LA MERLTAHE D, VIR
i TH D,
http://sysimm.ifrec.osaka-u.ac.jp/ash 2 7 7 &
2T 5 & AROLSITRD, HANX, TIA4
AL NTEIDTIES> D pdb 77 A4, TNELT 7
A LA NTENERWIES>D pdb 77 A L TH
%, EHloMEEZ TRlOMREEICEDbE T ND,
Specify a chain id |23\ TiE, & HE7 0 chain
id Z#57E 3% Z &, Choose program | gash % i
5
B N superimpose R ¥ AL TLIED
DEWRNR—=VEHD XD QB D, T DEH
DTFDIEHICATZB—=LTH L, fEREF T 1
—RTEDV I DD, W DNHDLRDINDG,
Rotated files (merged with templates) ® F @
download Zi®&A T fERD pdb 7 7 A NV E X D
B—RL&I, #ROT77 AV
I3, 1j6z_rot_with_factinn6.pdb DL/ A HIIZ /2 D,

ASH Structural Superposition
Query PDB
upload a PDE file Z8E.. | Jp IHEIREN TLERA.

specify PDE ID

then Specify a Chain id /&

Template PDB
upload a PDR file FE8E | Jr-(IERENTUERA.
ar

specify PDB ID

then Specify a Chain id &

Superposition Options

Residue Equivalence is defined by exp[-(d/routs2]

with reut = 4 Angstroms

Choose program rash  =|

Rotate structures

* [¥ Query file
o W FE | I AEREhTOERA.

[¥ Output transformation data

Superimpose | Glear Form

feedback

Rasmol TR EIRA_R—=V AKX H 12725, Z OFERIT factinn6.pdb @ chain ID B 431 &
1J6Z.pdb A bEiMmThHD, ER7 A rOHFD A 431 1J6Z.pdb, B-G 47 13

factinn6.pdb D43+ 5 R TV 5D,

A BSTEFR. B OTFEEOADONA Y ZR—2THERLE,

Factinn6.pdb ® B 531 & 1J6Z.pdb D73 FDALENH R A LGS TWDLDNRDND,
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BB 3 ASH ZEEI<ES,
ASH % i\ factinn6.pdb @45+ E {Zxf L C,
1J6Z.pdb OALE & FHim & &bt X,
ZDOREFR % | rasmol Zffi o TR L, ZDODALE
NHo>TWNWD I EERY,

BRE4 BETIEHLLORE
Rasmol % AV T, factinn6.pdb @437 E & 1J6Z.pdb D TR & < #EEEL L TWDEy %

A TR L, 2D 300 L0 RMEFR L LAR— ML, COREZREIZELLTND
BT INT, FEHTHET S Z &,
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&% Python 2k 59FHEA 27 —ADREE

ZZFETTRAEXDIZ, python 22X pdb 7 7 A V&2V LEHEICEFE L2 DT LY
TE5, 2T LERANARTe 7T 5L LT, pdb 7 7 A A0 5 1B OGN 2 T Y H
971 7' 7 I pdbinterface.py & EWTH L 9,

$ pdbinterface. py pdbZ 7 4 JL%& chainID1 chainID2 threshold output

LT 5&, pdb7 7 A VDOFDchainIDl TR I ID 53 F D& DIRIEAD 727D EXLDDJFEF-73,
chainID2 C/REND 1D HIRFEBOHF O LD T & threshold (A) LN O BEBEICAF(ET
DG AEBD OO FEAEANCAAET D LMW 5, 2D X 95 KD U A K Zoutput
AT 5, T2 & 2R
# . /pdbinterface. py factinn6.pdb C E 4 CEinterface. txt
L35 L factinnb. pdb®DH T, CHr 1 EE T DFERENLIZH 7R A4 A Dthreshold THRT &
WO EBRIZAR D,

pdbinterface.py
#!/usr/bin/env_python|

infile=sys. argv[1]| #fpdb file#
mol1=sys. argv[2]| #5>F1DID
mo|2=sys. argv[3]| #5>F2MD 1D
th=sys. argv[4]| #threshold
out=sys. argv[b]| tH KT 7 AL

th=float (th) *f loat (th)| #itE DA T. thresholdZ ZFIZT 5,
f=open (infile, r’)|

x=[]
<[
z=[]
res=[]
mo =[]

flag={l] #ESMLLICHFLET 2ERERERET H/\v P2

B2 TORFOXEZ, yEZE, zEZ. BEES (res). chainlD(mol) # 1) X +
IZRET S,
name=|ine[0:6]]|
if (name.find( ATOM' ) I= -1):]
x. append (float (l1ine[30:38]))
y. append (float (line[38:46]))
z. append (float (line[46:54]))
res. append (1 ine[22:26])|
mol. append (1 ine[21:22]) |
f.close()

for n in range(0, len(x)) :|
for m in range (n+1, len (X)) ;| #RTESNELTOEFORTZIZDOVWTIL—TT %,
if ((mol[n].find(mol1) '=-1andmol [m].find(mol2) !'=-1) or (mol[n]. find(mol2) !
—1 and mol[m]. find(mol1) 1= -1)):| #EDTECDFTDEIZITFHRITHEL, HHET—1T,
# L. mol[n]&mol [m]AS, moll, mol2FEf=IEmol2, mI1DPHEHLETHNIK, EEEHELMNE
M EHES B,
d = (x[n]-x[m])**2 +(y[n]-y[m])**2 + (z[n]-z[m])**2)
if d<th:| #tRFEDOEHO_FEFEL. th&Y/MSLLEHE,
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resmol1=res[n]+mol [n]| #/N & (+ L EHE S ERGL & HIBT .
resmol2=res[m]+mo/l [m]
flaglresmol1]=1
flag[resmol2]=1

AL THNIK, flag[FEEFZS+chainlD][T1ZRAT D, 25952 & T, flag[BEES

+chainlD]WNER SN S,

f=open (out, ' w')]

for key in flag. keys() |

f.write (key+"¥n")]
f.close()

#IAET D flag DX —% H 1T 2,

FRRIZ
# . /pdbinterface. py factinn6.pdb C E 4 CEinterface. txt
% 3Ff79 5 L. CEinterfacetxt (LA F D XL 51T/ 5,
400
42C
244G
291E
287E
242C
323E
169E
39C
167E
205C
62C
171E
204C
325E
450
41C

Rasmol DR YT &, BREY R ORI

nEZEOLMYIZKLDT, rasmol ETRENEKIICLE D, rasmol [T, a7 FEFEFIL
RO ) ThEHFRHALENTES, fEZIE. UTO &S test. rasEE>THEL S,
select 40-60F

spacefill

Z AT, 40-60E % spacefill TEITHEWVI ERTH D,

% @ LT factinn6.pdb % rasmol TR &, test.ras % HiA
AATHE D, rasmol ICBIFTD AV Y 7 FOFHIARITL,
source 2 v R& AW\ 5,

$ raswin.exe factinn6.pdb

RasMol> source test.ras

ZIH9TDHIET, ARID X 512 40-60E 7 spacefill /i
BT L EREND XD,

FATALO U A MIEALT, ZOXHIRA7 )7 FaeFEN
Tspacefill CRRIFEDL LI LIZEHDLNYOTNEAS D,
ZFD X 97 A7 V7 makespacefill.py 1T EIZELT 5,
makespacefill.py AJ177 A/ WHH77 AL

AJ11Z pdbinterface. py DR~ 7 A/, 17 7 A4 L%

§pacefilll:7‘ci%’)o
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rasmol DA U 7 T, §iEHENIOFKRILE spacefill TRRIH D,

makespacefill. py
#!//usr/bin/env python

import sys
infile=sys.argv[1]|
outfile=sys. argv[2]|

fin=open(infile, r’)]
fout=open (outfile, w')]

for line in fin:
fout.write( select "+line)|
fout. write (' spacefill + ¥n')]

fout. close ()
fin.close()

ZoTa T LEHS T, FEIFED CEinterface. txt RS Y T RZE#L LS,
$ makespacefill.py CEinterface. txt CEinterface. ras
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F+E HED 7414 IILOHKN

SEIOBE/
Python 726, B 7 7 A /VAAERL, T, #(ET 2 Hikx 55

ER  AETIIHEET— Fidxterm £ T

$ python

EANTHZLTEEIL (26R—TVBR), AFZ— b A=a2—nbBRLTEETH11-123—
DHFEIELRNZ &, B—EDHETIE, WLV bF 4 L7 Y Bxtermd HEBIT 354 &
ﬁtﬁéf;&) 'fill“k—< AN

¥/, EEHAa VP 2—# Tid, ImageZimport L7270/ J A& EITTB &,

Aborted (a7 &)

DEIBRAyE—UNRHZHN, FEIZZIEER LTIV, ik, EFHa Pa—F 0%
BN ﬁibb\t&bk;’:ﬂéﬁliiﬁfﬁb\

(00 ——>xHE&E (17
1 ERREOEXR

:/t;~&ﬂkwf I, BB LR
HOESTiLE I ND, FEBEIZIT, x,y DK
Ef$ﬁ1@@%li ﬁ’E/l/ W2, EE S S 2 HUE
LLTRETHZEICE-TERIAINDS, T2 & 21
E@ia&?$&4/~—& @&%ﬁfﬁioo
Z D 7 7 A JL =S
http://str. bio. nagoya—u. ac. jp:8080/Plone M7

EEOR—T 0B invadertif & LTH g — KT
x5, ©9)

y B «—x

(11,9)

CORBITR 12 7L, MEIOE 7 BALDRTH D, ELEFAICE D x JBE, v BEENRE
SND, ThEHARO 8bit B CHRAF LGS, 2 Ea—XONEIZBW T, fo k57
HFl L TRIFEESND, $R Tl 5, 8bit BEOLA ., RAMEIX 255 T, ERARKEWVZEYE
7'MTIALL R0 08 E

T 255 WATH 5, >
_ug 0 1 2 3 4 5 6 7 8 9 10 11
4 LS A M Vb v BE et 5 I TS il
ﬂjo 0 0 i} 0 0 0 0 0 1] 0 i} 0
-
ll 0 0 0 255 [0 0 (1} i} 1] 255 [ 0 0

4 (0 0 255 [ 255 | 0 255 [ 255 | 255 |0 255 | 255 | 0

5 (0 Fos o Bt el Rl s | e s e 2 s il e e il b i B B il B 6 gl [ 5

6 |0 255 | 0 A Skl o Sl W ol e 0 el e L I 5 Ty R 255

71(0 255 (0 255 | 0 0 0 0 0 255 [ 0 255
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T, B T—DHEEEIRDIEAIM2A L R_XR—=F =TT IRR—=T D5 A Ch LD,
FEEITARD L X LR UTH D, ZDOHEIT invadercolor.tif & L TH¥ Vo n— RKTE 5,

(000 —>xE#& (11,0

y FEFE

(0,9) (11,9)
PR =3
" 0 2 2 3 4 Ly 6 i 8 9 10 11
ﬁﬁ 0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
> G:0 G0 G0 G0 G0 Gl G0 G0 G:0 G:0 G:0 G:0
l B:D B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0
v
1 R:0 R:0 R:0 E:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
G:0 G:0 G:0 G:0 G:0 G:0 G:0 G:0 G:0 G:0 G:0 G:0
B:0 B:D B0 B:255 B:0 B:0 B:0 B:0 B:0 B:255 B:0 B:0
2 F:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
G:0 G0 G0 G0 G:255 G0 G:0 Gl G:255 | G:0 G:0 G0
B:0 B:D B:0 B:0 B:0 B:0 B:0 E:0 B:0 B:0 B:0 B:0
3 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
G:0 G:0 G:0 G:255 G:255 G:255 G:255 G:255 G:255 G:255 G:0 G:0
B:0 B:0 B:0 B:255 B:255 B:255 B:255 B:255 B:255 B:255 B:0 B:0
4 R0 R:0 R:255 R:255 R:0 R:255 R:255 R:255 R:0 R:255 R:255 R:0
G:0 G:0 Gl G0 G0 G:0 G:0 G0 G:0 G:0 G:0 G:0
B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B0 B:0 B:0
5 E:0 R:255 R:255 R:i255 R:255 R:255 R:255 R:255 R:255 R:255 R:i255 R:255
G0 G:0 G:0 G:0 G0 G:0 G:0 G:0 G:0 G:0 G:0 G:0
B:0 B:255 B:255 B:255 B:255 B:255 B:255 B:255 B:255 B:255 B:255 B:255
6 R:0 R:255 R:0 R:255 R:255 R:255 R:255 R:255 R:255 R:255 R:0 R:255
G:0 G255 G0 G:255 G255 G255 Gi255 G:255 G255 G:255 G0 Gi255
E:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0 B:0
7 R:0 R:i255 R:0 R:255 R:0 R:0 R:0 R:0 E:0 R:i255 R:0 R:255
G:0 G:255 G0 G255 G:0 Gi0 G:0 G:0 G:0 G255 G:0 G255
B:0 B:255 E:0 B:255 B:0 B:0 E:0 B:0 B:0 B:255 B:0 B:255
8 R0 R:0 R:0 R:0 R:127 R:127 R:0 R:127 R:i127 R:0 HIE R:0
G:0 G:0 G:0 G0 G:127 | G:127 | G:0 G:127 | G:127 | G:0 G0 G:0
Bi0 B:0 B:0 B0 B:127 | B:127 | B0 B:127 | B:127 | B:0 B:0 B0
g R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0 R:0
G:0 G0 Gl G:0 G0 G0 Gl G0 G:0 G:0 G:0 G0
=HY B:D B:0 B:D E:0 =H1) =H1} E:D B:D =HU B:0 B:0

2 Dbit T
ST, 1 TAOFAE L 8 bit EWIHIRIEM 7223, bit LWVHDIFT—F¥OEE T H

MTHD, FB—ET, arEa—FXORNEBTIIETHN _ERTERLINTVD LR, 2h
WL TT—20&b, £OT7 —Z BN ZH#EEH TRBLIN TN DNTERI L, £D L ZITH
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WA HAL bit TH D, 72 & 21E, 8bit & Wz iE, “HEMSHTIOEWRTH Y . 16bit & V2 IE,
THEE 16 HTOERTH D, 8bit DT — X B H IR,

00000000 (—#E$5#£50) =0 (10 #HFKE)

11111111 (C#E%EERD) = 255 (10 £ 50)

THDHNH, 0005 265 FCTOMERBETE S, LER-T, 1EZEALHZD 8Sbitd HED
A U R—=F—EBIZBW T, 0 28 BUR/ME), 255 DA KE) TH-7-20THD, 1 7L
B2 16 bit THIIE, 005 65535 LT THEILTE, ZOHAEHAIT 655351275, < DEE
FERBGE THIE, 127 BAHT-0 8bit £7-1F 16bit THELS., FNFN 8bit /'L —AH
—/VIE{%, 16bit 7 L — A7 —/ VB E 71X, HIZ 8 bit Hiff, 16 bit Eifg & XD, BT —
Tk, HETIEHR, G, BZNFNIC8bit bV H T, —E 7 H7=V 24bit THRIHTHZ &
NE, ZOHARBTEH00%IE, 20 24 FT, 16777216 4 L 725,

HRAIZ, 8bit=1byte THY ., byte lT7 7 A NVDRKEIRN—RT 4 AT DKEZ I RKHT
HEEICHWONDHENTH D,

3 7274ILI7F—<Tv b

BEBEEI SV, TOFETIE T 7ANT A ZIREI LTHRELBROVNETHD, TDT=D,
B OB E 2D XL LTEEE T 7 AN A XE/NEL T DA RIERET V3V X LBFETE
L. THUCKHE L TR e 7 7 ANV T —~ v FMFET D, EMET LTV XA, B2t
DT — X EETTE DR L, —EOT — X NRKbiv, TDT — X BE T T IRWFERWE
M D, & TEDOENGET 7 A NV EFBUERNENT L L 9 &3 2854 U L Clifg % FE rl W A
R CHRAFEL TR B 72, Jpeg R0 gif 7 +—~ v FOFERIFIEMO M TH 5, —F | zip [+
#a=° 1zh JFEMEZR E3, FIWEREOMAEI TH D, £/, 2D LD RIEMEITDRNT £ —~ v |
BEET D, TNENUFER BV | EFRIENG T IMERDH L, ZNEND T +—~ v M,

7 7 A NGB DOERBIAT DIE T CEBIT 5, LLTFIZERW DD 7 +—~ v M EHIT 5,

Tiff 74— v k
HWHOWEEBE 7 +—~< v b, [ ZEAEOHEBEREY 7 N =7 THH T LB TE D, JEEIL.f
Froixaf, FEFICHBENE LS, FEEM, EEBbLTHEX, JEMT LT XA bELY 2T
ENMEZ D, BETr —% & LTHEBERDGAIL, 1T E A EDOGAIETM £ 7213 v EHE O tiff
7 F—=< v FTIRIET S, 16 bit £721% 32bit 7 L— A7 — LD tiff 7 7 A L B REFEEHINC
BOTIEZHI D, 16bit, 32bit tiff Z x5 Y 7 b = 7IIR 55, Python TIiZ & A
EDtff 7 7 A VEFHZEBRETICH D 2B TE 5,

Bmp 74#—<v k
Ey by TR EMITIND, FEFIZ TNV RIEFEEEXD T +—~ > T, w47V
7 k@ windows OS THWHI D, #LEFIL.bmp

jpeg 74+ —< v k
BEORAACHE LTEIERWERE 7 +—~ > N T T VXTI AT OBBRGFRA U F—Fy M
L COEEDNBICILL bbb, ko ipny 77 CG (Computer graphics)<o i ]
DIRTFTIXIAD 2, FER[WIERED 72, jpeg THRIFT DL T, bEDOT—XD—Hnkb
NDM, T 7 ANY A XDEMRIPE,

gif 74— v k
CG DRI LT IE AW ERGE 7 +—~ v b, BRIV U TR BB OERERICEN S, BER
B OFEN SV EBGR ORI m D722, JEIET-1E.gif,

BT 7 A NDFIHIAS, BEZIABLOEFITENENOEBR T +—~ > N LITERY  2an
AL 70 7T e EL Z L ZNECLTWD, LA L, python @ python Imaging
Library E¥=2—V%&fio &, 74—~y NOERZHFVEFMETITT 077 20ET 5,

Python imaging library i python IE#DE ¥ o — /L TIEEND T, BliEA VA b —/L 9 5 %3
WD, REMAa L Ea—ZI3BRIA A =S T0LN hoarva—2 THEMATS
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LElliE, BEROBZD AL Ea—F TOREMEDHEZSZEIIA VA M—LT5H L,

4 Python Imaging Library

T, ERIESTH LY, LT v 7T NIFEAIAAT 8bit HEREBOMTH % KEET 5
~'v 77 . imageinverse.py CT& 5,
#!/usr/bin/env python|

import sys
import Image] # python Imagign library ™ > 7R— k

infile=sys.argv[1]|
outfile=sys.argv[2]|

im=Image.open(infile) ##§ 7 7 A /L DFEIIA I

(sizex,sizey)=im.size] # im.sizelZEGIimD YA X &K
for y in range (0,sizey)]
for x in range (0,sizex)]
data=im.getpixel((x,y))| imDEZEx,y)DESY LI DEZHD
im.putpixel((x,y),255-data)] BE4E(x,y)IZ255-dataZZZAL,
im.save(outfile,"TIFF") #[Hi{§~ 7 A /L D XA R

invader.tiff (25 L TE > TH 5,
$ imageinverse.py invader.tif invaderinv.tif

$

T& 7= invaderinv.tif % finder 54707 U w7 LTCRHWTA LI, AL BRKIELTWDH D
DD,

5 ERODZEHAHEEEAH

TIE, SXIFEDTa T L5 LE LS ATAHAL Y, T, HBT 7 A VOFAARITZIERIC
fHHECH D,

W47 Y =7 v4 =Image.open(” 7 A V4)

72l ziE, S FEOHITIE,

fim=Image.open(infile)|

X, 77 A4 infile DEBE T 7 A V&, BBA 7V =7 b im IZFHEAAALTND, B4 TV
=7 MIEFOBRO—FE B> TRV, 22T, ftAADEBR T +—~ v FORELTEE L7 <
THRWIZ LIZHER, 74—~y NOFBEIZABMICEMRIN D, EEIARIL,

Hip A7 Y=V MMisave(Z 7 A VA, 77 ANT +—~ v b)

im.save(outfile,"TIFEF")|

L. 7 7 A /V4 outfile |Z tiff 74—~ > FC, BIiEA 77 b im #EZALE VD EKRT
H5, 2F V., python THHAIAATLE 7 7 A NELED 7 +—~ v MIEHICERTHZ ENT
ERAR

http://www.pythonware.com/library/pil/handbook/

WHEATEZ 74—~y hO—EE DT LB TE 5, EBRIZ python DXIFEE— F TR L TH
X9, XEEE— RIZE ) 5 current directory 1L Z K74 7 ThHhbH, L ziE. Z RITAT7DHE
TIZ invader.tif Z &1, ®EHT— K225 invadertif #5iAAATeZ E N TE 5, £, *E6TE
— R EIRADLT77ANVEZL FIATDEFIZTE D,

>>> import Image
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>>> im=Image.open("invader.tif")  #invader.tif & A H

>>> im.save("invader.gif","GIF") # giffis X CTR#E

>>> im.save("invader.bmp","BMP") # bmpfie= THRE

>>> im.save("invader.jpg","JPEG") # jpegf. X TRTE

EBICH SN 7 7 AV EBWTHER L TR L S, JpegBERUTE T L DOEBE LESTRZD
T TH D, UL ipegBADIERWEM TH Y | 2O XD R T NREHGIZZE DIER T VA
URXARENTNRNZ EEZRLTWDS, —HgiflIBRI oG EFR UL IR0, Zh
WEAMET V2D RARZ DL D &Iz WDTV5#E1%6:m®¥@ﬂ5§®i5&§ﬁ®
BMEPN TN D LD R OSE  KAHZgifIEADIE ) Bl L ES TRALITTTH 5,

BE1 JA—Ty FERTOISLA
|{§ 7 7 4 )L'% python imaging library B2 DEED 7 +—~ v NMIEBT L7 a7 T A
formatchange.py & (J, 1 & —F v Mo REGRE2 X 7o n— RN, ZOBEBICH LT
T —~v v POEWEFERIITo TH L, BWATEHZOBEBE S LAR— ML,

itz 3451
$ formatchange.py test.jpg test gif GIF

# test.jpg & GIF JBERUTEHL L | test.gif I T 5,
$

5 HEBEORMYE

Image.open CEKINDIEBEAT V=7 NI, FETBLOMEUIMZHIEREF>TND, £
DOFTRICEERDOIL, BT A XEE—FTHD,

5—1 E#HYAX
B A ZFULTDO XL THLILD,
B ATV = N4 size
BFONDEIIEET MO A X, RO A R) OFRIT/i>Tnd, BLZE 7 8L, 20k
v M tupple &ﬂ?‘ihéﬁ/ﬁfiﬁ VDAMERXRERULCEESTHEL-TEWY, LEN-T,
imageinverse.py ({Z31F 5,
((sizex,sizey)=im.size]

13, sizex IZRAS MO E 7 B sizey (2 HEFMOE 7 ZAHERAL TS,

5—2 F—F
WEOE— NEX, ZOBBPERLON, T —7ROd), %87 /LM bit OEREZ > T
WAEDNEFRL TS, FEE— RNILLTOHEY,
A4 —7 =7 M4 .mode
A HETEEE, AL BT TRE, 720 1bit TREL
“L”: 8bit 7 L— R — b, GIFRITR,
“I;167: 16bit /'L — A —)1,
“I”: 39bit 7' L — R A — /L,
“RGB” RGB 1 7 —, —H>DO T LT 8bit,
“CMYK”: CMYK # 7 —, RGB & i3 : 7200 @RED Tk,

CZETIHTRTEH KL BELVOEEZRTLL TWDHA, ERTRILTHHD L LTI

“F”: 39bit S L— R — L, &I BATERTEE,

BNHD, AFxy T THEHEBEZIYIADE, AXF Y TORTEICEI-oTI, &V ZAFBEBNZDE—
RiZZenZ EndH 5,

ARLTHLI,

>>> import Image

110



>>> im=Image.open("invader.tif")
>>>im.mode

>>> “1)”

>>>im2= Image.open("invadercolor.tif")
>>> “RGB”

6 EJtILRE

T, S BNV EEBICEELTARAL S, 7 BLOEOFTHRARIT,

Hif§ A7 Y = 7 b4 getpixel((x EAE, y JEE)) T D, 712 7 L imageinverse.py T 0,

| data=im.getpixel((x,y))]

T, B4 7 V=7 b im O, YEEOT —# % data IIUA L T\ D, HEZIAAIL,

Witg A7 Y =7 b putpixel((x FERE,y JEAE), 3E X AT M)

Tbohb, 7’172 7 2 imageinverse.py H D,

| im.putpixel((x,y),255-data)|

T, BifgA 7 V=7 b im Oy)EFEIC, 8 255-data Z#FEXIAALTWD, HEHE— RTRL
THED,

>>> import Image

>>> im=Image.open("invader.tif")

>>> im.getpixel((0,0))

>>> ()

>>> im.putpixel((0,0),255)

>>> im.save("invaderchange.tif","TTFF")

Z N T, invaderchange.tif # R CH L9, (0,024 7=5LE O EANAICEDL>TWDHIX
TTH D,

525 2 pixel DIEDEE
Python ®%FE6E — K% VT, invader.tif ® pixel DfE %z =->LL_E#/E L T, invaderchange2.tif
VN, FOERD DIV ERETDa~vy REEROT 7 A V& LR— b L,

7 H5—EEROERY K

BT —EBEOGEIL. 1 7 AT LI RGB ENENOAKS EZFE-> TV 5, 4t - T, getpixel
DY XGRSy, fkASY, FRG) O Z2>OEFR AR, [FERIZ, putpixel 2BV TH | fH% GR
BGy, RERLGY, B D XD ICHRET 5, TiE, ERICATA L S, B O imageinverse.py
BT —HBRAITICERTH L TOL DI 5,

colorimageinverse.py

#!//usr/bin/env python|

import sys
imﬁort Imaée

infile=sys.argv[1]|
outfile=sys.argv[2]|

fim=Image.open(infile)|

(sizex,sizey)=im.size]

for y in range (0,sizey)]

for x in range (0,sizex)]
(red,green,blue)=im.getpixel((x,y))

111



im.putpixel((x,y),(255-red,255-green,255-blue))|
im.save(outfile,"TIFF")|

B NVOMER = RO X IR o722 T, ZEALRICTH D,

Z % invadercolor.tif (2% L T4 %,
$ colorimageinverse.py invadercolor.tif invadercolorinv.tif

$

invadercolorinv.tif:

TIHERRIZHEEE— FE2fE> TR TH L I,
JEO M1 invadercolor.tif Z 5,

>>> import Image

>>> im=Image.open('invadercolor.tif')

>>> im.getpixel((5,5))

(255, 0, 255)

>>> im.putpixel((5,5),(127,0,127))

>>> im.save('invadercolorchange.tif',"TIFF")

invadorcolorchange.tif % .5 & | JEIZE(5,5) DEENHL 72> TWDHDORDONDHTEA S,

I3 55 —E&O pixel DHEDBHE
Python O x5 — K% T, invadercolortif & pixel OfHZ =Sl E#EL T,
invadercolorchange2.tif #1FiL, ZDIERDT-DIZHNE R B2 TOa~vy FEFHROT7 7 AL %
L= R

8 HNI—EBRODEBEROIBESH

ZHUIFERICHETH 5,

(RRLSy, #kRLSY, HHLSY) = Wi A7 Y = 7 h 4 .split()

LT DL WT—OEBAT V=T ME RS, R, BRSO =ZODEBA TV = MT
DRIND, ENENDOEBRA TV =7 MIEFEOBPREBOF TV 27 FeFoTe<FL LD
WEHTE 5, BT DI,

HAEE A7 Y = 7 4 =Image.merge(RGB’, (FRAST, k%4, 5 k53))

ETHIE RV, ENENORS IRV A ROAREBRA T2 N ThDH, DL LTAHALD,
>>> import Image

>>> im=Image.open('invadercolor.tif')

>>>im.Joad()  #f%ib

>>> (red,green,blue)=im.split) #im # K AEEO [QAREER STV =7 MIblT 5,

>>> blue.putpixel((0,0),255)

>>> green.putpixel((1,0),255)

>>> red.putpixel((2,0),255)

>>> im=Image.merge(RGB',(red,green,blue)) #—="-ODWE A7 =7 & —>DH 7 —Hi
IZ merge
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>>> im.save('invadersplitmerge.tif',"TIFF")

#E RO invadersplitmerge.tif 2 7.5 & | JE1Z(0,0023F (2, (1,0)
MR, (2,003RICEL L TWD DR D,

ZZC, loadQIZ oW THEILTH Z 9,

Python imaging library O {14k TiX, open Tid image O~
H—EREFAIATTENT T, A A=V REITFAAE R, K
WNCA A=V REERIET D A Y ROEEBEOH Sz &
TN A=V REKREFRHRIAT Z L1272 > TWD A, ZIUERGE
STV, EEHav2—47T,

>>> import Image

>>>im=Image.open(‘invadercolor.tif’)

>>> (red,green,blue)=im.split()

ETHEZTITRDD, THUL splitON A A — U ARIEEFHAHIAA TSN THRWNNLTH D,
2O RGE, BRI A=V KRIKEFGHRIATEED load A Y v FEHWD,

>>> import Image

>>> im=Image.open(‘invadercolor.tif’

>>> im.load()

>>> (red,green,blue)=im.split()

RE4 h—EBROBEBERADHE
T —WHED R, G, BENENOAE T EZHEHL, Z20WBICHTLHT 0T T A
imageseparate.py # &}, TNEZHWT, £ ¥ —X v "D bLES R 7 —HBEZ 70—
KL, Z2DBCH T THE, A Z—%y F EOBEBITIZE A LN RGB 7 —CTRIEIN
TWDHH, 12 CMYK 7 7 —O BB HFET D, TOEAIIATEEOLIEDL ) £ 0P R
DT, MoE#ERT = &,

fili A -

$ imageseparate.py invadercolor.tif
$

)

red.invadercolor.tif

green.invadercolor.tif
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blue.invadercolor.tif

Flo, BN ZODEBEN L ILDOEBREGKT D7 1 7T A imagemerge.py & E &, FEEED
BRLTHE, £, BT OIEEEZZEZ DL ERDMNUAR— ML,

itz 451

$ imagemerge.py  red.invadercolor.tif = green.invadercolor.tif  blue.invadercolor.tif
invaderout.tif

$

Z DA DM I 7 7 A v invaderout.tif {270 invadercolor.tif & R U272 X 5 I2E5, =0
LMo T2mE ., IHEEE AT,

$ imagemerge.py  green.invadercolor.tif = red.invadercolor.tif  blue.invadercolor.tif
invaderoutchange.tif

$

11717 7 4 /L invaderoutchange.tif (35C® invadercolor.tif &3& 5 AIZ/2 5137 TH 5,

9 EfROHFHRIEM

EEEZ OO L AERTHIZIELTES, FIEIHETHD,

Eg A7 V=7 F4=Imagenew(E— R, (1 X fith A X),default value)

ThbH, ERLI-EBIZ, 27 LN Default value THO N5, ¥ T7—ThhiE, v 7k
MEIFX =EHEZFFOD T,

im=Image.new(“RGB”,(sizex,sizey),(0,0,0))

i, —HEEOEBMNME SN D,

8bit & / 7 m i THIVE, FRIEEDEIEEZ155121T,

im=Image.new(“L”,(sizex,sizey),0)

Tho, ERLEH LT, WEETEECFELITHEI LB TE D, ERITHALTAL I,

D7 v 7Z I makesphere.py 1X, FEE L7 REZ ZIOWBOHFLIZ, FHE LR r ODEKOBE

aAEHi<, RROBEBIT, LT LI IZHESND,

EEDOFLE(Cx,ey) LT 5 L,

2> x-—x)?+(y—cy)?DEE: Jr2 — (x—cx)?+ (y—cy)?)
rr<(x—cx)+{y—-cy)?DLx:0

ZOHBIZBT DRAMEIT., Gy)=Cxcy)DLEIZEOND r THD, LNLERRL, B0

V(x,y) =
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BT MIEBHEIETH Y, KRENRRV /NS EHSRERANE LR, FlZE r=5 Thh
IE. VAEEEE L TIRIELZ L 21213 0,1,2,3,4,5 OWTFAMNIRY, 72o720 6 BEH LSS
Ny, F72, BT r—~y NORKEEZBZMELEHFINR D, HAOT5 tiff 7 74 T
8bit THHNE, HHATEHL P 005 281 ThD, LEN-T, Vic@s-Dir Z8HTh
1E, 8bit 7 MTHED Z LN TE B,

#!//usr/bin/env python|

import sys
im%ort Ima%e
import math|
r=float(sys.argv[1])] # #&
sizex=int(sys.argv[2])| # HEtAFDEZEY 1 X
sizey=int(sys.argv[3])| # #EARDEEY 1 X
out=sys.argvl4] #HH 771 L&

cx = (sizex - 1)*0.5| #EEODLMIEZEFE
cy = (sizey - 1)*0.5

r2=r**2
value = (2%*%8-1) / ] #V IZH}+ 5 {E (value) £5+E

im=Image.new("L" (sizex,sizey),0)| #9' L —X o —ILE& E L TERK

for y in range (0,sizey)]
for x in range (0,sizex)]
dx = abs(x-cx)
dy = abs(y-cy)
d = dx**2 + dy**2|
if (d<r2): |
im.putpixel((x,y),int(value*math.sqrt(r2-d)+0.5))| #VOHEZ% L,
valueZHhT T, BEICEH, BRZ X, v) EEZEIZFEEH.
else:
im.putpixel((x,y),0)|
im.save(out,"TIFE")

il 431
$ makesphere.py 20 100 100 r20.tif

$
r20.tif:

PR 5 BB EM - -ERER
makesphere.py 2 &2 LT, X 2RO IRl E LT L, 17 —2F-oTH RV,
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g£+—ME matplotlib, numpy, scipy
SEDEH

Python O f 72 ¥ = —/ L, matplotlib & numpy, scipy ® S V) % BLHiET 5,

matplotlib [Z8k % 72 7T 7 Z4lil+ % F 2 =2 —/L, numpy, scipy |84 REMEFHEEITHEY
22—V TH D, FarpinbIREYEORIZEB T matplotlib DFREN TE TUVVRW=oH, A4E
FEIIE+—Z T2V, 7F A MR LTELZEIZT 5, MRIFHTE 2SR H 50
H LAz,

1 array #

Z Z . matplotlib, scipy DfiJ5 T 9 [HF|7: array M & ML L 5, array BT,
matplotlib & scipy @i FIZ3# L CTE £ 5 numpy €Y =2 — /LD TERIN TV 5, array
B,

array([3, 5, 6, 7])

DEHT, BEN ATV X M % arrayO CTHAZZEZ LTV 5,

Z DX 97 array ZERT 5 121X, numpy.array(V A2 R &35, LLFICH 259,
>>>

>>> import numpy #numpy O1 >R — bk, T TIZA AR — b L TWOIUIRE,
>>> a=numpy.array([3,5,6,7]) #U A ~[3,5,6,717>5 array #1ED,

>>> g

array([3, 5, 6, 7]) #HE) T array A CT& TV 5,

U A MIZEIZAS>TWTHELW,
>>>b=[3,5,6,7]
>>> a=numpy.array(b)

THHIOBIE R L Z L2725,

array BTV A MIOT-DDREBDIZE A EZEZ D05, VA RDIZHD A Y v RIFEZ R0,
7= &z,

>>> len(a)

4 #Ha OFEFEH

IZTE DM, a.append(?), arevome(1)72 K13 = 7 — 2R 0V EZ 2\, ZO0b Y FEFITHEA
REAEHE N TE 5, array R0 4 HIEREIX, —O0 array "HA VT v 7 A El—oF O
T—EEEDEL, EOZO0T —ZZxt L THERE LR % array IS L2 OBFERIC
05, Tk X, LT ofITIL,

>>> a=numpy.array([3,4,5,6])

>>> b=numpy.array([1,2,3,4])

>>> c=a*b

>>> ¢

array([ 3, 8, 15, 24])

clolix, alol*blo]lo#EFRTH v | FELIZ, cilOfERIT alil*bRlOFERTH D = Enbnd, 1EF0
DHEATHRILTH D,

>>> a/b

array([3, 2, 1, 1)

>>> g+b

array([ 4, 6, 8,10])
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>>> g-b
array([2, 2, 2, 2])

F72. array EEEOMAIEE N TE 5, ZOHE, T RXRCOER EHHEOHWIZDOFENMTH
ns,

>>>g-1

array([2, 3, 4, 5]) # T _RTCOEENS 1 N0 TWND,

>>> %92

array([ 6, 8,10, 12])

numpy £ ¥ 2 —/LDRINTIZ E A EOEFREED array HICHERINL TN D, Zhb O
% array # 525 &, AJJ array OFERITx LEOREIC LA AT, £ ORERE K
W L7-H ) array 2K,

fl -

>>> a=numpy.array([3,5,6,7])

>>> numpy.exp(a)

array([ 20.08553692, 54.59815003, 148.4131591, 403.42879349])
#e3, ed eb, e NE XD array ITHEMI N TV D,

>> numpy.log(a)

array([ 1.09861229, 1.38629436, 1.60943791, 1.79175947])

# log(3), log(5), log(6), log(N A& 2 D array TS N TN 5,

F 72 HilEIE 5 72 range & [FIERIZ arange 2 W T 881 %2>< 5 2 &L N T&E %, arange |% range
LiE S TEREOES N EN D, FEXIL range D& X LR L,
il
>>> numpy.arange(0,1.2,0.1) #0 2>5 1.2 D FHiE TOHS 0.1 DES &2 1ED
array([0., 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.,
1.1])
>>> numpy.arange(0.5,-0.5,-0.2)  #0.5 /> 5-0.5 O TR £ TOHES3-0.2 DFSNEED,
array([ 0.5, 0.3, 0.1,-0.1,-0.3])

I, FHE, BFEERER EERFEFICHBICHETE 5,
>>> numpy.average(b) b (array([1,2,3,4])) O F-¥IE

2.5 ]

>>> numpy.std(b) : b Figure 1
(array([1,2,3,4]) DOIEAE(RF=
1.1180339887498949 2.0

2 Matplotlib IZ& 3455

7 ﬁ E -0.5

>>> import pylab -0

>>> x=pylab.arange(0.1,5,0.1) 15

>>> y=pylab.exp(-x**2)

>>> y2=pylab.log(x) 1

>>> pylab.plot(x,y) 1 255 . . . 5 )
>>> pylab.plot(x,y2) 1

>>> pylab.show() [EoloTeu]
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THD L H 72 window BHIEBLIT 2139 ThH 5,

pylab €Y 2 —JL® plot DEX
pylab.plot(list1, list2) 7"'& > ks DIERL,
pylab.show() 7'vy NORR,
7272 L. Z#X import pylab T pylab %4 >R — k L7=8%4E,
from pylab import *TA > 7" — h 34X, plot(listl,list2), showOlZ7e 5 DIZHEE, *FEEE— K
T 7 7 %E LA from pylab import * TA AR — h L721E 9 BT HIAALENR D 72 < BF] 5

b LaLZeuy, listl (3 x AR, list2 (X y JEEEDOT — & T,

I array,
i
>>>x=[2,3,4,5] #x FEEDO YU A k& AT
F - [3[x]
30
25
20
15
10
0s
00
05
B 7 RS R e
2lolol+|~|sa|

BODHELS—E

>>> import pylab #¥E 3 = —/l pylab ® import
>>> x=pylab.arange(0,5,0.1) #0 /5 5 T O 1 % 2D array % 1ERK
>>> y=pylab.exp(-x**2) #array @%\E;ﬁ -

>>> y2=pylab.log(x) # array D% %EHE =

>>> pylab.plot(x,y) #x &y GC’DV"C7°T3 v l‘
>>> pylab.plot(x,y2) #x & y2 {25\ T 712 v
>>> pylab.show() #7277 7 % #FR

TS5 I7DRREE

plot (%, FEAEIREE CIX A O %

S Z S Gt RO LT D,

pylab.plot(datal, data2, ‘character’)
datal, data2 X list £721% array

% R IFE

character I% marker & style,
WEEIET - B UICRD,
character | description

" =’ |so|id line style

[ELHE TR 525,

listl & list2 IZFRCEEDOY R hE7=

>>> y=[0,-1,2,3] #y FEEDOU A K
AT, x FEAED Y A b L ELEE A2
AR D

>>> pylab.plot(x,y)

>>> pylab.show()

(2,0), (3,-1), (4,2), (5,3)D 4 FNNE#
THEIEN WD DNRbND,

—fit pylab.show() & F217 L’C}o <&,
pylab.plot #1745 7-WNcr 77
MNHER-> TN,

57 %7 )TTHEEITIX

>>> pylab.clf()

ETUT L,

e EFE LT, A2 yIZfRA
log EEMR LT, MiR%E y2 IZfUA

FEDC bR A TR ETH I ENTE S, HAR

ETE5, BEDIEFIZMTHLERW, RICHLIRELAR
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character | description

- \dashed line style

- |dash—dot line style
dotted line style
Ipoint marker

|pixe| marker

circle marker

triangle_down marker

|triang|e_up marker

triangle_left marker

|triang|e_right marker

tri_down marker

[tri_up marker

itri_left marker

itri_right marker

lsquare marker

|pentagon marker

star marker

lhexagon1 marker

Ihexagon2 marker

|py|abus marker

|x marker

\diamond marker

thin_diamond marker

— Q| O X| +| T T| ¥ | 0| & WO N = V| A

|v|ine marker

|h|ine marker

e b:blue

e g:green

e r:red

e c:cyan

e m: magenta
y : yellow

k : black

e w: white

B, FHAMOMAEGDOEBR L THRLNY
>>> import pylab
>>> x=pylab.arange(-2,2,0.2)
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>>> y=pylab.sin(x)
>>> pylab.plot(x,y,)  #pylab.plot(x,y) LRI U, 7 A —7—va v OHiE g 7,
>>>pylab.clf) #7777 U7

>>> pylab.plot(x,y,.) #m CT#ER

>>> pylab.clf()

>>> pylab.plot(x,y,’yo) #E A TR

>>> pylab.clf()

>>> pylab.plot(x,y, D—g) #ik DSk & 4 A T E L R THER
FRHPHDEEL 2 LIoWGE T,

pylab.axis([xmin,xmax,ymin,ymax]|)

WS, 7ok 2

>>> import pylab

>>> x=pylab.arange(-2,2,0.2)

>>> y=pylab.sin(x)

>>> pylab.plot(x,y)

>>> pylab.axis([0,0.5,0.2,1])

ETHE xN0B 05, y2BR 0205 1 OHEEKZTRFRIND,

X, yHEh 72O AT LR
pylab.xlim(xmin,xmax) #x i fE K
pylab.ylim(ymin,ymax) #y #ifi e

S S
5 5
Fi

pylab.axis([0,0.5,0,2.1])
&

pylab.x1in([0,0.5])
pylab.ylim([0.2,1])

R R TH %,

BRE1L B%o7oy k1
fx)=e ***  Z-170H 1 OFPATIF L ERIChIT Ty ML,
|
e?™™ |X.x % arange CERk L7- array & 3% & €Y = —/L math %1 > 7" — k (import math
ZFIT) L= EC,
pylab.exp(2*math.pi*1j*x)
THETE 2, £7-. array DEE L ETITETNTN
array 4 .real, array 4 .imag T L5, =& 23,
>>> a = pylab. array ([1+2j, 3+4j, 5+6j1)
>>> a. imag tta DR ER
array([ 2., 4., 6.])
>>> a.real tta DEH
array([ 1., 3., 51

7'my b UERER (Hifg) & 2N a0 DICKLERETORRE LAR— ML,

T7AIVEFRAAALTITS 728,
MEVATTHLN, 7T L5EFENT, 77 ANVEGRPANTT 7 T752EL L TED, 2
TR, KA T vy a2 T A plot.py ZEWTHL D,
plot.py
#!/usr/bin/env python|

import pylab,sys|
infile=sys.argv[1]|
fin=open(infile,'r)|
x=[]
=[]
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for line in fin:
linedata=line.split()|
x.append(float(linedatal0]))]
y.append(float(linedata[1]))|
ylab.plot(x,y,'0")| 14
lab.show()

72 21X LD X 9 725 — 4 linear.dat
ERRTHE, ARIDO XI5,

linear.dat: 6
0 1] .
2 4.5 )
4 10 2
6 15
% 1 2 3 4 5 [

3 scipy ZRAWVEI2avTFaVY

Scipy, numpy (213175, X7 MUVEE, f/iMb, 7— U =B (5507 PRE & TR B
DM, EOFENL, BT T 40 VT ERFINT D, K VEEL <X httpi/docs.scipy.org/doc/ %
SO L,

EC, X ICHTHEBEOBBEERIEICK L C T4 T 4 v I TDHEEERD, 74T 4
TFBHRENT A—=H2F%P =@o, p1,p2, ", pn) &L, T4 T 4B E x,p) LT5D,
el ziE, T4 T4 TN REEKR D

ﬁz( po,pl)

f(x, p)=pix + po

Thb,

HEMG, A1 ZFEOREME LT, ZRODOMEICEET 4 v T 4 7T 572021,
KRDOT 4 v?% YIRRFE GEME. 7 4 v T 4 v TR DO TRIED )

ri-yi—fxi, P

DFFIY 17 HH/MET 8T A= 2 FpE EEIXREVENRIBICE DT v T 4 D),

T49T42770T5 L0OAI
CDXRIBRT 4T AT &2TOTRT T L E—=NnEbESDITRELENR, FNRI LI
python @ scipy @ 7 = —/V scipy.optimize DI, 8727 1« v 7 1 > 7%k leastsq
NAEINTWLS,

FFHIEZRTH LD, lineardat I L THRIEZ 4 v T 472 L THD,
B—AIN x BEE, B AN y BETHD, ZHICHRIETZ7 4y e 570 0T MITICRT
linearfit.py TH 5,

linearfit.py:
#!/usr/bin/env python

import sys, math, numpy, pylab| # a1 —IILDA VR— k
import scipy.optimize| #scipy.optimize® A »R— bk, TH Tleastsah\fFEZ 5,

def modelfunc (x, P #74vT 49T 5EHNES
func = p[1]*x + p[0]] # YR kphAS/S5 A—%%, p[1IHEHRDIEE. p[0]1HTH
return (func)|

def residue (p, v, X):| #7414 vTa VI BEDHE
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res = y — modelfunc(x, p)] #riDEFEFL,
return (res)|

p0=[0.0,0.0]| #p0IZ/N5 A —2 B DHEE

infile=sys.argv[1]] #57—2774ILE%ZaX >V KESA4 VI HMNDAN
p0[0]=float (sys. argv[2] HWIREOWEEZIT Y RSA UBIEMA L AR
pO[1]=float (sys.argv[3])] H#HEZDWHEZIT S A4 VI8N BARN

x=[1] #AIFEEX EZEMTHYR b
ymeas=[1] #BIElEY, #H&MT 2R+

~

fin=open(infile, r’)|

for line in fin:i]| #T—2 77 A IDLRATRT—F EZHAAD
linedata=line. split()]
x. append (f loat (| inedata[0]))]
ymeas. append (float (I inedata[1]))]

xarray=numpy. array (x)| #KBIEET—F2D' R bFarrayB(cZi
ymarray=numpy. array (ymeas)| #leastsqld, T—2 D" R k(Farray® LAZIHF T4,

param_output = scipy.optimize. leastsq(residue, p0, args=(ymarray, xarray), |

ful |_output=True)| # J 1 vT 4 T DEIT, param_output|Z#EE ZH#,

print param_output[0]] #param_output[0ll&X, T4 v T4 VT INFGA—EDY R+, D5
& . param_output[0] [0]1A T 1 v b SN Ff=t]F. param_output[0] [1] A EHEDIESE,

brint param_output[1]| #param output [1]1IXBETH., FOXARPDEAEN. FhELD
INGA—=BDT 49T 4 VITRE,

ly=mode | func (xarray, param_output[0])] #Z A SEIX. EFT—4D 7OV E, FDT 1Y
TAVIERDTOY

pylab. plot (xarray, ymarray, o' )]

pylab. plot (xarray, y)|

py | ab. show ()

COTATSLIEE—SIENT—2 774, FESIHHNEROEZOMHME. E=518HLH
DNEETH D, Z4 Y bLIEZNRTA—RETSTEHRNT S, &AL E£IZED|inear. dat
LTI avTavJLE:
BHILUTD &L SI2%H 5,
$./linearfit.py linear.dat 0
0 ##)HAfEp=0, p=0TT7 1 v T
1 2T0F 5,

./linearfit.py linear.dat 00

16

14+
12+

10+
BODOEBN T 4T 4
L7-EMT, #—IF 1 Bicl 8
JiEsnr-

[0.5 2.375] 6F
[[0.7 -0.15]
[-0.15 0.05]] 4r

N7 4T 4T RTA—4
LT —%RY, TE. 207 2t
077 L ATAHEI,




scipy.optimize.leastsq

Zo7Tu T AMIELS RAD, REMIZIX, scipy.optimize.leastsq 1 9 72D, B, T
— X DU & . FOREOH N R E&’)“C;to‘ v . scipy.optimize.leastsq D —{T721F NAE
Thod, HXT

scipy.optimize.leastsq(F 4k 4, #I#IE 4], args=(dataarrayO, dataarrayl, dataarray2--),
full_output=True)
L7, %D full_output=True |L, =T —1TFIZ M I1T5H L VI EHT, HIZHEEL TV
T2 RRN,

72EzIE, T2 THWABEELAE T E L.

def f(p,x,y,2)

CTEHFEL. p BT RA=HHNZo7- 425, leastsq ITHWABEETIX., RXT A —XFNTFITHK

HIOBIETRITE R B R, T —2iIxyz £V ) =20 array IS TWD LD L
L. EZNENDIFEBEDOERE xi,y1,2i £ T D.X,y,zD array DE S IFE U T2 TUTR B 720,
O \ZIFAHI RT A =2 BN ZRAM L TND ETDH, ZDLE,

param_output=scipy.optimize.leastsq(f, p0, args=(x,y,z),full_output=True)
L5 e OB

Zi(f(p: Xi» Yir Zi))

ERAMET B LD BRRTA—2F]p ZHHIRT A—4Fp0 DEDLY TROITFTIND, &Dfh

B, 74 v T 4T RTRA=HF RN Y A param_output[0], =T —FT7FHIN %tV A K

param_ output[ icHhEns, ZoREIET—20N xyz D =ZRITEN, “RIETH n kT T

HIEIC & IE/MEN TE D, linefit.py (37 —4 0 " RIETHHo72, EERELTE, LTFD

=ONH D,

1 74T 4 I%%B07—2(EORTIExy2iE, i array B LYEF S 7z,

2 TAvTAVITHEDOT—H(EOHITIE, x,y, 2%, leastsq D H TlE, B (L DFITIL )

ZxtLCarray O EETEIND, o T, f OFTEFEREEKZMH S HAIE, array BUI 3G

L72B3% (& ¥ = —/V math TiEZ72< (E ¥ = —/ b pylab O OBI%K. 72 & 2 1F sin 72 & math.sin

TIE72< | pylab.sin)Zff 5 LWENH 5,

3 FHANRTGA—=FFINHEVEOENL TN TND E, IELVWRT A—F|TRDOML 70,

4 scipy.optimize.leastsq ZFE>=EA¥ 71 v T 1 VY

BT 4 v T 4 7 DYA1E, scipy.optimize.leastsq (272 B AE ., 3 TR nizdh
IXE W, linearfit.py (2B WTik,  BI%L residue(p, y, )BT H =D, p BT 4 v T 4 TR
FA—Z(EROMEE LU THY ., y,x N7 —H array ThV ., _RIEDT—H T 4 v T 4
T2 %, LR THRIZED linearfit.py 21 9 —ERTH LS,

F 9. residue(p,y,x,err) DEFH

def modelfunc (x, p):| #2749y T4 V5T HBHOESE
func = p[1]*x + p[0]|
return (func)|

def residue (p, v, )| #7404 v T4 VI BREDHE, ChER/MEBEHEL T,
scipy. optimize. leastsqlz# =9,

| res = y — modelfunc (x, p)|
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| return (res)

WIZHHRT A —Hp0&ikE L
p0=[0.0, 0. 0]

infi]e:sys.argv[1ﬂ

p0[0]=float (sys.argv[2])| H#UADMEAEZaATL KSA UBIEMNSAD
pO[1]=float (sys.argv[3])] HMEZDWHAEZT> FSA4 U5IHMLARN

x=[1] #AIFEEX EZEMTHYR b
ymeas=[1] #BIElEY, #H&MT 2R+

X,y D _ODFT —X array & 2L 5,
fin=open(infile, r’)|
for line in fin:|
linedata=line. split()]
x. append (f loat (| inedata[0]))]
ymeas. append (float (I inedata[1]))]

xar ray=numpy. array (x)|
ymar ray=numpy. array (ymeas)|

bllI, Z4 v T4 T7HLT,

param_output = scipy.optimize. leastsq(residue, p0, args=(ymarray, xarray),
ful |_output=True)|

UTTZDRHEZEALTWBEITTHD

print param_output[0]
print param_output[1]

y=mode | func (xarray, param_output[0])]
pylab. plot (xarray, ymarray, o' )]
pylab. plot (xarray, y)|

py | ab. show ()

Z Z T,

ly=mode | func (xarray, param_output[0])]

\ZB W, xarray 2 array & C& %, moodelfunc ® 1T,

[func = p[11*x + p[0]]

DEENTHON, funec MEASIhEZMN, xNarray B THZIZD T, COFEDHERE array B[
55, Array BT L CE#HZHEITIZYRLIZYT DL, array DETOERICH L TZDETE
T, #BRE. TN ETNOERIIHT IHEREZHEMLUTI array 12155, Bk D h,
param_output[0]IZI&, T4 YT A VT NFTA—FHBEMEINTLNSIDT, Z4vTavTEn
=R A—R(ZE-> T, xarray DEBEREICH LT T 4 v T 4 TBEBOFNENMTONLS, TD
FERAEREDS “47H O pylab.plot(xarray,y) CHiE 252 & T, 74 v 7 4 VT EBEERET
ELDTHD,

5 HANS A—4

scipy.optimize.leastsq ® /) param_output X, —ODFEHEEZFFSOU X h T,
param_output[0liL. 7 4 v T 4 VT RT A—=H PRSI NTWD Y A b, param_output[1]iZ,
T4 T AT DT — R ilEZ{THTH D, linear.py (ZRBWTIX, EF /LVEEE modelfunc
DIEFIT,

ldef modelfunc (x, p):
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func = p[11*x + p[0]]

return (func)|
Tholinb, NT A =2 HOREHOERZPODEHD y G T, WOEHEMN p1DERHOMH
ZRLTWD, L7z -> T, param_output[0lOHFIDEFE, param_output[0l[0]13 7 ¢ v T «
VIEMRO yUI &K L, param_output[0][1]2ME & &K,
linear. poyDEITHICA—IFIILEIZRTINZZDODUR +

[0.5 2.375]
[[0.7 -0.15]
[-0.15 0.05]]

D95 B, B param_output[0]. T2 param_output[1] TH DA, param output[0] ZFide s, 7
A YT 4 T SN ERRL,

y =2.375x + 0.5

ThbHEDLND, F£1-. param_output [1]1DITHIDO R DYEFIRINT 4 v T 4 T E Tz
TA—=BZDZT—% L TWD, & xIX, vy I O=7 —%, param_output[1][0][0] TH 5
0.7 DYV-ITARTHI 0.8 L7225, —RIZ i HHD/RT A—HFDxF—(%, param output[1][i][i]
DYEFIRTRIND, ZNEDPDVRTLSRRTHLOICT 0TI AOMTESICERZMZ T
DA, LAFOD linearfit2.py Th D, HWAEG DO =ATMATZT TH D,

linearfit2. py:
#!/usr/bin/env python

import sys, math, pylab
import scipy.optimize

def modelfunc (x, p):
func = p[11*x + p[0]]
return (func)|

def residue (p, y, X, err):
res = ((y - modelfunc(x, p))/err)|
return (res)]

p0=[0. 0, 0. 0]

infile=sys.argv[1]|
p0[0]=float (sys. argv[2])
p0[1]=float (sys. argv[3])

—_

x=[]
ymeas=]|
verr=[]]

fin=open(infile, r’)|

for line in fin:|
linedata=line. split()]
x. append (f loat (| inedata[0]))]
ymeas. append (float (| inedata[1]))]
yerr. append (f loat (| inedata[2]))]

xarray=pylab. array (x)]
ymar ray=py | ab. array (ymeas)|
yerrarray=pylab. array (yerr)|

param_output = scipy. optimize. leastsq(residue, p0, args=(ymarray, xarray, yerrarray), |
ful |_output=True)|
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print param_output[0]
print param_ output[1]
pbrint 'y = Ax + B | #C CASTF= ﬁ’&lmearflt pylZiEn

print “A= ", param_output[0][1], “+-", math. sqrt (param_output[1] [1]
print “B= ", param_output[0][0], “+-", math. sqrt (param_output[1] [0]

—_
—_
—
—y
—
~

—_

(=)
S
~

y=mode | func (xarray, param_output[0])]

by lab. errorbar (xarray, ymarray, yerrarray, fmt="0")|
pylab. plot (xarray, y)|

py | ab. show ()

k]
$ ./linearfit2.py linear.dat 0 0
[ 0.5 2.375]
[[ 0.7 -0.15]
[ -0.15 0.05]]
= Ax + B
A— 2.375 +- 0.223606797751
B— 0.5 +- 0.836660026538
DEDZTBE, 749 T 4V TORRNPONYRLTLRBIEAD,

6 HBBBERIHTEIITsvTaVT

linearfit2. -y ZUE LT, BB OT —XICKT DT v T 4 7T a7 T A expfit.py Z1E
S>THE D, 7 . : :
HOWEN—ERMHTZD A OER TR
LT & & DD tCB TR T o,
WAHWE DR ()1, LL N O RIS D, ‘
5 g
af_
T Af(t)
t0@&%@% T0®%E CETHE, ZOM
oy R OARIX
f(t) = Ce At 5

FEERICEHH ST —21E, 2L OHFER—
ATAVDEIZESTEBY, /74X
SND, EOTZDUTDLIITRD,

f(t) = B + Ce ™" + noise(t) o) 0 - S ]
B ZEHTR—RTA 2R, H=HIT/
A RXThHD, ZOLH72T—HDfFE LT, exptest.dat Zh—LX—T EIZBW-, Zhz
plot.py T7ry hT5 L, FRIOLIIZRD, ZHNICKH LTI 4 v T 47 H2LTHL I,

[N

RO 7 4 v T 4 7T

ﬁz( o, p1, pz)

f(x, p)=piexp(-p2x) + po

DEITHRY, T4 9T 4T THIRT A= L =275, MOEFEFTL. modelfunc @
L WIHMEDORE., FROMIIDOEHSIET TH S,

modelfunc MZEHE
linearfit2. py
ldef modelfunc (x, p):]
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func = p[1]%x + p[0]]

return (func)|
% expfit.py Ti&, FE5BI%K f(x, P)=piexp(-p2x) + po 2 F T L H 1T,
def modelfunc (x, p):

func = p[1]1+p[2]*py I ab. exp (=1*p[0]*x)]

return (func)|

(A D,

MHAEA D
WCHIBMED AN 2T 5, MIHEIZY 2 FpOlIc AN 5, SEIOHEEEE T + v 7 17

f BRTA—EN=DD BT 4 v T 4 7 TIEDEoT), AT HMENEL 725
&\37/%74/%@#%®Aﬁﬁb#@ﬂ<<ﬁéo%@kb\nwjmm%ﬁofﬂﬁb
£9,
linearfit2. py

p0=[0.0, 0. 0]
infile=sys. argv[1]|
p0[0]=float (sys. argv[2])
p0[1]=float (sys. argv[3])
% . expfit. py Tlx,
p0=[0, 0, 0]
print “f (t)=B+Cexp (- At)+n0|se(t)¥n|
p0[0]=float (raw_input C initA? "))
p0[1]=float (raw_input C initB? "))
p0[2]=float (raw_input C initC? "))
infile=raw_input (' data file? )]
ICEHE4 5, linearfit2. py?d & & D KL 9 ITsys. argv%{fo’(%ﬁb\ﬁi\ Z?D X 9 iZraw_input
o THHASZAND S, LV a—F—T L R —2hD, RoTWAHZ LT, WIHEY =
Fp0[0], po[1], pO[2]ITTF —& Z AN TWATZIF T, linearfit2. pyE £V b 5720,

T4 bLENSA—20O/-A
INTGA—=H DO EE Z
linearfit2. py
brint "y = Ax + B
print “A= ", param_output[0][1], “+-", math. sqrt (param_output[1] [1]
print “B= ”, param_output[0][0], “+-", math. sqrt (param_output[1] [0]
% . expfit.py TIZ,
print “y = B+Cexp (-At)”|

—_—
o —
—j—
O —
|l
~— |~

—_
4
|

print “A= ”, param_output[0] [0], “+-", math. sqrt (param_output[1] [0] [0])
print “B= ”, param_output[0][1], “+-", math. sqrt (param_output[1][1][1])
prlnt “C= ", param_output[0] [2], “+=", math. sqrt (param_output[1][2][2])

ﬁ‘zh iﬁb‘o INFETT. METZ 4y bOTa T AN BB v bOT 0T T AIED
b, UEELERIUFNEEZBEDIE, EARBEETLT X7 4y T 4T TED,

BRIC expfit.py FE LD TENTEI Y, BABEEZ - & XITEERLERITICE, "#EER
B L N

expfit.py

#!/usr/bin/env python

import sys, math, pylab
import scipy.optimize

def modelfunc (x, p):
func = p[1]+p[2]*pylab. exp (—1*p[0]*x)| HEEANE
return (func)|
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def residue (p, y, x)I]
res = y - modelfunc (x, p)]
return (res)]

p0=[0,0,0]] #ZEFEHAWE

print “f (t)=B+Cexp (-At) +noise (t) ¥n”| #ZTEHANE
p0[0]=float (raw_input ( initA? '))| H#LEEHIMKE
pO[1]=float (raw_input ( initB? '))| #LEEHINKE
p0[2]=float (raw_input ( initC? '))| #HLEEHIMKE
infile=raw_input (data file? ')| #ZEEMNNE

x=[1]

ymeas=[]

fin=open(infile, r’)|

for line in fin:|
linedata=line. split()]
x. append (f loat (| inedata[0]))]
ymeas. append (float (I inedata[1]))]

xarray=py|ab. array (x)]
ymar ray=py | ab. array (ymeas)|

param_output = scipy.optimize. |leastsq(residue, p0, args=(ymarray, xarray),
ful |_output=True)|
print param_output[0]
print param_output[1]
brint “y = B+Cexp (-At)”| #ZTEANE

print “A= ”, param_output[0] [0], “+-", math. sart (param_output[1][0] [0])| #EEB|AMKE
print “B= 7, param_output[0] [1], “+-", math. sart (param_output[1][1]1[1])| #EEBEAKE
print “C= 7, param_output[0] [2], “+-", math. sart (param_output[1][2][2])| #EEBEHAKE

y=mode | func (xar ray, param_output[0])|
pylab. plot (xarray, ymarray)|
pylab. plot (xarray, y)|

py | ab. show ()

BN E DD Z LI - TEENRNLI: L 2 AIE, modelfunc®FO—{TLIAME, T—% DAH
TOEGTE T TH D, e, BHIC
MOREEDOT 4 v T 4 7DDz T m s !
FLAEERETHILENTEAI NS
72595, exptest.datiZxl4 5 FEITHELLT
RS, RN T 4y bENTI—T, FHT
T—H,

$ . /expfit. py

f (t) =B+Cexp (—-At) +noise(t)

initA? 1

initB? 1

initC? 1

data file? exptest. dat

[ 0.99965573 0.99701046 4.89119424]




[[ 0.00772382 0.00581466 0.00720532]
[ 0.00581466 0.007682 —0.0011079 ]
[ 0.00720532 -0.0011079  0.03942911]1]
y = B+Cexp (-At)

A= 0.99965572572 +- 0.0878852519936
B=0.997010456747 +- 0. 0876470096235

C= 4.89119424454 +- 0.198567638516

BE2AVITI49T40T
A—bN—=V EiZH D

3.0

gausstest. dat (plot. py®H 1%
A 2k L THW e—2 5 o a5l
UNER T BT 4T 4V
T4 57 v 7T hgaussfit.pyE L ,,]
TEHT 74 v 7 4 U 7BEBITLLT
DL D, Flo, EERIT 15]
gausstest. datiZ®9 57 4 v 7 1

VTR LR — R X, 1.0
(X—P3)2
P4

f(x) = po + p1x + poe o5l
Do+ P1x DR—AT A U DEMRT
Y,

_(X_pS)Z

ppe P+ (THULp,, HEp,DA T 03¢
TTh D,

0.0

—l.GO
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BADaAVEL—2 TOREESE

RFEZOBREZHTEONRY a VS THBL, F2 CHEZ RS L9127 5-012%, LLFo
Tl T LA A =T DNEND D,

FH—EBHENEET

python (version2.5 or 2.6) (71 7 T AAKIK)
emacs (7F A hxTT ( ¥)

FIuE

rasmol (& L /N7 BHEiE viewer)

5 4-[m]

python imaging library (python A A= 7 7 A NRET A T T V)
Ht—F

matplotlib (python 7 7 71EkT7 A4 7 F V)
numpy  (python HEEFHE 7 1 77 UV 4E)
scipy (python HHAARIFEHET 4 77 V)

R BlE, MacOSX T% linux T% windows ThHA L A h—)LT&, b7 rIr6% (A
F—F 1, KEETENWTE T TMIED S THLFOEEFEITARETH D, EF. LIEI
ARFEHE T MacOSX TITHILTWAB L, ATF A MO a7 T AEEIZ linux ETENTWA,

MacOSX

Bl S ENEE T, EAEREDOEE TRV, FHREL, FHrE, H1 1 EOEDITIZLLFD
BEDNME, 2T, 10.11 O OREEEHR N T D, 7272, Xcode, command line tools,
XQuartz OFNFZ ZHELZETT, A VANV FEREEINDIZ ENEZ N, 2N THE
SATIRRNGEIEA 2 —R Yy METHITIELYY,

1 Xcode DJF/NN—DavDA VA =)L
Xcode &1E, 7w FAEIRMED MacOSX D7 v 7T AHFERE Y Y N ThH D, RHiNA—Ya v
Z . Mac App Store 225X 71— RL T, A A =45, 0S BEH TIERWEEIL. s
T 53— 3 D Xcode % httpsi//developer.apple.com/downloads/more 7> 5% 7 > u— K LT
A VA R—)b, 0S N—V g & Xcode N—V g VOXIEIFA »F —F v b EOFRER~D Z
L. http://qiita. com/s013/items/1dfdba642906¢c1bf1fd2 72 &,

2 Command line tools
IT? Xcode Tld, #—IF bR D gee 72 EDOBRER ZPRIICA VA =4 D0
HENdH 5, httpsi//developer.apple.com/downloads/more 725, A A F—/L L7 Xcode Tkt
J& 3 % Command line tools # 4 7 > 10— R, A VA h—/LT 5%,

3 XQuartz DA VR =L
I D MacOS TlE, Xwindow system 2MEHETIIA A b= I TR, XQuartz %
http!//xquartz.macosforge.org/ "H X VB —RLTA A= NTHZLICL-T, X
window system Z il T& %,

4 Macports DA R F—Jb
WEFE TIZ Unix BV AT A CTHIE SN TE 7 BEOEPESE MacOSX IZHAT D7D, 2 —H—
ENEELEY T N2 T A A M=/ AT AW MacPorts TH D, “NEHEH & BxrpY
TR T BRI A R—LTE D,
DL IT WA, 2017/8 HAE, R—L_—
http://www. macports. org/
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DA LD download #27 VU w27 LT, Quickstart 225, HHOD 0SIZxndHdY 2270 v
LCTHFyra—FR, bEiFHmora s/ 504 A —/LERUTHD,

5 MacPorts #>TEFRAENDY I LD TFDAL VR =)L
TZFETK UL, F—IFDav L KT A 036 MacPorts Mz B, port EWVWZ9) a<w o K%
55, 7. MacPorts DY 7 U =7 —EEZH LW DIZHEHT B,
$ sudo port selfupdate
VAT LEBF (root) D/XAT— REMANDLDT /NRAT—REANTHITFLE EHTE D,
WAZFEN =T 1 77T A3 MacPorts T X D Z2 5121,
port search 7’1/ 5 A4
ETHIEXE VY, =& 2 X rasmol 725,
$ port search rasmol
DEIZRD, TivkA A RN—VT 57D,
$ sudo port install rasmol
EFTHUE LV, [FIERIZ python2. 7 DA A h—)b
$ sudo port install python27
python2. 6 f Python imaging library ®-1 A h—/L
$ sudo port install py27-pil
Emacs DA A b —)LIZNBER2 WD X window XfhdD emacs &A1 ' A h—/ L L7z Ui,
$ sudo port install xemacs
Matplotlib A > A k—)1
$ sudo port install py27-matplotlib
Numpy @A > A h—/L
$ sudo port install py27-numpy
Scipy DA A b—/b
$ sudo port install py27-scipy

LIRBHIZ, A VA=V LIV T7 NET A VA M=)V LT T,
sudo port uninstall Y7 +4

ETHUERV, F72, TTCIRA VA=A LY 7 hO—EERDIZIX,
port installed

LI %,

6 .bashrc MEETE & python ADLURY v oY) oo DR

WH DA A B —/VIRETIL, cygwin & [AlEE bash 2MEHEL = )L TH 5,

MacOSX (21, H&#]H5 python 23 A>T\ 5723, MacPort T > A b —/L L7 python TH
5. lopt/local/bin/python2.7 7>5 Tl &, D F F Tk MacPort TA VA h— /L L& T
AT Z VT 7 RBATE R, 9, LFO—1T% bashrc (BT 5 2 E(FELRWEAIZZ
D—4TM AN - 7= .bashre Z ERKT UL L),
lexport PATH="/com: $PATH
ZOZEIZEST, av Yy FANRZ, o &I /ecom BT LS 12725, WKIT,
$ cd
$ mkdir com
$ cd com
$ 1n -s /opt/local/bin/python2.7 python
9 X, python & &) B2 1. MacPort T A v A b — JL X ¥ 7= python
(/opt/local/bin/python2. 7) NEENTH L 512720 A A M= NV LK T A 77 U O
oL L2 D,

Linux

1 &% Linux
Linux 2%, WSO bDFENH Y, TNETND LT OBREZ Y 7 2T A VA M=)V AT
LaEFEoTNDEN, AERZITZNUZEED LRV, 2 2 TIL, openSUSE #flIZ & > THTH
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X9, B7AIZ openSUSE X, http://ja.opensuse.org/ MHEE THX U0 — RKT&E 5,

openSUSE |&, BERT 0 /I IV VRENMFETHBEL, 0S & L TOLEM, REDES IF

BARDONT U ANREBL LTS, openSUSE DMIZ A4 7228} Linux & LTI,

Fedora http://fedoraproject. org/ja/ (JCHEDFEREZBMAYICEL Y AL TW 5, TDOHLEENE
(ZHEN B D, 1L openSUSE %1 5 AilCIX Z &> Tz, )

Debian http://www. debian. or. jp/ (IE#IRD Linux TEEA 72 W A X <A AN LTV, B

M X2, )

Gentoo http://www. gentoo. gr. jp/ (V7 hU =7 OEB L AT LIEHEERH D . —EDANKD

b5, )

Ubuntu http://www. ubuntulinux. jp/ (7 A7 ~y 7EE & L THEWLTUN0S & LTEERH D,

MESEZE T Windows 2O DV Z L LTETTOHEINIDIETREZ N, )

RERHD, T, D LEBTE S Linux & LT

Knoppix http://unit. aist. go. jp/itri/knoppix/

WEALTHD, 2T Windows WEB) TE R R L EDT —H L AF 2 — & L THEFEN

b5, T, FVara—HiZA A M=V L TEAMICHEZ D linux & LT,

XE—VUF v 7 A http://openlab. jp/puppylinux/

HLHEMTH D, EESMIE, CPU: Pentium 166MMX, RAM: 128MB, CDROM: 20 LA ETH Y .

BATO0S & LTIEEBREOHHE THA 9, 10EL FFiD Y a L THRBEE - TE<,

2 openSUSE IZBIFBEVYI I T7A R =)L

VLT, openSUSE MFEHAERAE T A L A =L ENTWB & LT & X DOBRERSE L 18X 5, openSUSE

TiX, YaST EFREND Y 7 hU =T CTY 7 by =2 T EBHEZEDIEEAETRTORENTED
LR TWB BEEAEATD” ava—%" 27 ) v I35 LM< UL RUDEESHZY
WZYaST EENNTWNDA=a—BHD, ZNEZ Y v I, ZNTYaST BB ERD, ” V7 k
V=T OFO” VT N TER N MERY T N =T EA VAR ATED, 2T
=N
rasmol
emacs—x11
python-imaging (python imaging library ®Z &, )
python—matplotlib
python—numpy
python—scipy
ZREIE DA A =T HIER VY, B2 T python ITAEHERRETA A F— L FEHLTH D,
V7 Ry TEH R, 7 Y7 YT URY M7 OFEWTT X openSUSE 0 AFIEZ TR
THHDT, ZHHEEFHIZLTIZLLY,

3 bashrc ®HE
OpenSUSE THAEUES = LT bash TH D, Mac0SX DIE TR/~ L 912, bash DERET 7 1)V
IZ. bashrc T&H 525, OpenSUSE I W T, KB EITLE RN,

Windows

1 cygwin DA X k=)L
Windows b TiX, unix B&5%% windows FIZHEEET D cygwin ZFE 5 OMEF|TH S, X windows
BREEZ G AT cygwin Z WA DR B,
http://x. cygwin. com/ 7>5 setup—x86. exe (32bit hR) F 721X setup—x86_64. exe (64bit hR)
A a—RT5H, Foura—RLE7 7 A /VEEE L, BEOfFERCEITEV, FEARMIC
139 _T” |k~ TRV, Choose A download Site DHE[HE T, v o— RKixaENDG
D (A FLDOEEDN D) ITBATEIEINERBWEAS, X ura— RPREFICEWVWGASIE. 4 v
vua—RuEDOY A NeBXTHDI L, ET2. FDH%ITHTL b Select Packages D & Z A TlE
Editors, X11. Python, Devel, Libs ®F|® Default 227 U v 7 LT Install I x5 Z &
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http://www.ubuntulinux.jp/
http://unit.aist.go.jp/itri/knoppix/
http://openlab.jp/puppylinux/
http://x.cygwin.com/

BATN—2 a3 o0
cygwin XX OEHE DO
D HFNRE->TWVT,
HfmElchs, AKX
— M A = =2 — D
cygwin=X 7 H |
XLaunch % & &j ,
Multiple Windows % i

*R IJ T Ykl\_>8tart a i | . “ ;j'z;.ﬂu;_.ao‘uwamm — yterm D 4 .-}reﬂ\u-:. ;;::Eﬁc:;wm;o;-sl‘
program Z BER L Tk B - B

~—>Start program on
this computer % R,
local  program T
xterm NEIRN I TV
HT EEMERLT, £
DEER~NEET & _
E*R‘j—é & EL.@ T v 3 A e e - W o < B masah

£ 91T xterm DEEENT S, FHr LU xterm %t@ﬁ-éiﬂ/\ . xterm OHFIN S

$ xterm &

ETHUTRV, (IFE=FlOME 1 THHALL, Ny s 777 RZ 27 L LT xterm Z BT
HLEWHIBKRTHD, 29T DHZLICL-T, 6D xterm THha~ > Ra AANAREICR D, (&
NEWNE . BT LW xterm ZEA U720 ETD xterm Ta <> KRB AT TE 720, )

rasmol DA A h—/)V

http://www. openrasmol. org/

235 . RasMol Latest Windows installer # 27 U w27 LTCH¥rm—R
Booa—RLieZ 7 ANELT NI 7 TL YA R,

2 E+—EZETS5HBE
Cygwin IZIEFRAR D 6 scipy, matplotlib IZ A>T\, 22002 pip & FEENL 5 python @
Wy r—VERY 7 N HnD, 1O@EY I cygwin A VA M= LTch &

easy_install-2.7 pip # pipDA4 X +—I,

pip2.7 install matplotlib

pip2.7 install scipy

FRTTBIETAUVAR—ILTES,

3 bashrc D{E
cygwin THIEUES = )L % bash TdH D, Mac0SX DIETH~7= L 912, bash OEET 7 A /v
1Z.bashre TH 22, LR X912ty b7 v 79 iuUL, FBlRR T IESLE 2,
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