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class RG(M):
def __init__(self,J,massa,bb=1):
self.m,self.f, self.x=0.0,0.0,[0.0,0.0,0.0]
self.s=[0.0,0.0,0.0]
self .pfl, self.pf2=0.0,0.0
self .massa=massa
self.J,self.Je=0.0,TJ
self.bd,self.b=Bl('J", '£','s",'v','a'),bb
fx(self, fi):
r,1,e=0.25,1.5,0.15
return r*cos (£i)+pow (l**2— (r*sin (fi)-e)**2,0.5)
@ (self):
qt=500.0
if galf.g[1] == 0: f
elif self.s[1] > 0: £
elif self.s[1] < 0: £
retuzn £
F (self):
dfi = 0.001
fx=self.fx
fi=fmod (self.x[0],2*pi)
self.pfl, self.pf2 = df(fx,{i,dfi), ddE(£x,£fi,dii)
self.s[0]=fx (fi
self.s[1l]=self.x[1] *self.pfl
self.s[2]=self.x[2] *self.pfl+self.pf2*self.x[1]**2
self.J=self .massa*self.pfl**2
self.m =self.Jct+self.J

self . f+=self.Q() *self.pfl=self massa*self.pfl*self.pfi*self.x[1]

def add(self):
if self.b:

self.bd.add(J=self.m, £f=self.f, s=self.x[0],v=self.x[1], a=self

Jd, Js1,Js2=M(130.5) ,M(4.5),M(4.5)
J£1,J£2 = RG(2.5,750.0),RG(2.5,750.0)
v=[Jd, Js1,Js2, J£1, 3£2]
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class UM:
def __init__ (self,m,b=1):
self.mx,self.my, self.mz=M(m),M(n) M(n)
salf.b=b

def get xv(self): return self.mx.x[0],self.mx.x[1],self.my.x[C],self.my.x[11

put_£(self, fx, fy, fz):
self.mx.f+=fx
self.my.f+=fy
self.mz.f+=fz
froro(self) -
for i ir [self.mx,self.my,self.nz]: i.£=0.0
step (self,dt):
for i in [self.mx,self.my,self.mz]: iL.step(dt)
add(self) :
if self.b:
for i in [self mx,self my, self mz]: i add()

class UC:
def __init__ (self,zl,z2,c=0.0,r=0.0):
self.zl,self.z2=zl,z2

%,y,z=sclf.zl.mx.x[0]-solf.22.mx.x[0], celf.zl.my.x[0]-sclf.22.ny.x[0], 50

self.l=pow(x**2+y**2+2z**2,0.5)

self.c, self.r=c,r

F(seli):

sx1, vxl,syl,vyl, szl ,vzl=self.zl get_xv()
sx2,vx2,sy2,vy2, sz2,vz2=self.z2. get_xv()
dsx, dvx=sxl-sx2, vil-vx2

dsy, dvy=syl-sy2, vyl-vy2
dsz,dvz=szl-sz2,vzl-vz2
l=pow(dsx**2+dsy**2+dsz**2,0.5)
dl=l-self.l

f=dl*self.z/L

fx=f*dsx+dvxrself r

fy=f*dsy+dvy*self.r

fz=f*dsz+dvzrself.r

self.zl.put_f (-£x,-fy,-£fz)
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1. 3AITYCK OBOJIOYKHU ITPOI'PAMM U UHCTPYKIIUHU
A3BIKA PYTHON

[Iporpammbr Python BeimonHsitorcst unTepnperaTropom. Ha xomrbro-
Tepax ¢ cucremaMu Unix u Linux uHTEpIpeTaTop MOKHO BbI3BaTh, HAOpaB
komaHay python. B cucremax Windows u Macintosh unTepnperarop
MOJKHO 3aIlyCTUTh Kak mpujiokenue (1udo u3 meHio Start, mu6o 1BOWHBIM
HIEJTYKOM Ha MUKTOrpaMme uHTeprperaropa). [locne 3amycka uHTEpnpe-
TaTopa MOSIBJSIETCS MOJICKa3Ka, B KOTOPOM MOKHO HA4aTh OTJIAJKY OIepa-
TOPOB MPOTrpaMMbl B MPOCTOM IMKJIE 4YTEHUsI/BbINodHEeHUs. Hampumep,
B MPUBEJICHHOM HUKE€ BBIBOJIE UHTEPIPETATOP OTOOpaKaeT COOOIIEHUE 00
ABTOPCKHUX IpaBax M IMPEAOCTABIIACT IIOJB30BATEIIIO MOACKA3Ky ~>>, B KO-
TOpPOH IOJIh30BaTelIb HabupaeT 3HakoMytro komanay "Hello World":

Python 1.5.2 (#0, Jun I 1999, 20:22:04)
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
>>> print "Hello World"

Hello World
>>>

[IporpaMmbl MOKHO TaK»e MOMEIIATh B (pailn:

# helloworld.py
print "Hello World"

Wcxonnbie daitner Python wmmeror pacmmpenuwe *.py. CumBon #
B MPEbIIyIIeM puMepe 0003Ha4aeT KOMMEHTapHil, KOTOPBIH MPOI0JDKA-
eTCsl 10 KOHIA CTPOKH.

B cucreme Windows mporpammel Python MoXxHO 3amyckaTh ABOM-
HBIM ILIETYKOM Ha ¢aiine ¢ pacuupenueM .pYy. [lpu 3ToM mpoucxoaut 3a-
yCK HMHTEPIpPETaTopa W BBINOJIHEHHWE MPOrpaMMbl B OKHE TEpMHUHAA.
B TakoMm ciyyae OKHO TepMHHAIa HEMEJICHHO MCYe3aeT MOocie TOro, Kak
nporpaMma 3aBepllaeT CBOE BBIMOJIHEHHUE (Yallle BCEro Mpek/e, YeM ya-
eTCsl MPOYUTaTh €€ BhIBOM). YTOOBI M30€KaTh ATOT0, MOKHO BOCIOJIb30-
BaTbCs cpeaoi uHTerpupoBanHoii pa3padbotku (Idle mwnu Pythonwin). Asb-
TEPHATUBHBIM METOJIOM SIBJISIETCS 3aITyCK MPOTPaMMBbI C UCIIOJIH30BaHUEM
nakeTHoro Qaiina ¢ pacmmpenuem *.bat, python -i helloworld.py, co-
nepskarero omneparop tuma python -i helloworld.py, koTopsrit yka3siBaeT
UHTEPIPETATOPY, YTOOBI OH TIEpEIIe]l B MHTCPAKTUBHBIA PEXKUM IOCIE
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BBITIOJIHEHUST TTpOorpaMMbl. MOXKHO Takke M3MEHUTh paciiupeHue daina
Ha *.pyw, uto B Windows 03Ha4aeT 3amyck Kak ucnojHsemMoro daiina (6e3
HCTOJIb30BaHUS KOHCOJIM ).

B cucreme Macintosh mporpaMmpl MOKHO BBITIOJTHATH M3 BCTPOCH-
HOM cpeapl MHTETPUpPOBAHHOW paspabotku. Kpome Toro, yTunmuTa
BuildApplet (BkitoueHHass B AUCTPUOYTHB) MO3BOJIIET IpPeoOpa3oBaTh
nporpamMmy Python B mOKyMeHT, KOTOPBIM aBTOMAaTHUYECKH 3aIlyCKaeTCs
UHTEPIPETATOPOM TIPH €TI0 OTKPHITHH.

B wunHTEepnperaTope mporpaMmy MOKHO BBINIOJHHTH C ITOMOIIBIO
¢yuakun execfile(), kak mokasaHo B cleAyrOIIeM MpuMepe:

>>> execfile("helloworld.py")
Hello World

B cucreme Unix MOXHO Tak»e BbI3bIBaTh Python ¢ ncnosbzoBanueM
CUMBOJIOB #! B clieHapyK KOMaHJIHOT'0 HHTEPIPETAaTOpa:

#!/usr/local/bin/python
print "Hello World"

HNuTtepnperaTop mpoaoaxkaeT padoTy 10 TEX MOpP, MOKa HE JOCTUTHET
KOHIIa BXOAHOTO (paiina. [Ipr MHTEpaKTUBHOM BBITTOJTHEHUH MOKHO BBIUTH
u3 Hero, BBeAs cumBosl EOF (end of file — konery ¢aiina) niau Beiopas EXxit
U3 BbITIaJIatoNIero MeHto (ecii oHo umMeetcsi). B Unix B kauecTBe cUMBOJIa
EOF cayxur <Ctrl+D>; B Windows — <Ctrl+Z>.

13 mporpaMmbl MOXHO TaK)Ke BBIMTH, BbI3BaB (hyHKIHIO SYS.exXit()
WM aKTUBU3WPOBAaB wucKioueHue SystemExit (9To >KBHUBaJIEHTHO).
Hanpuwmep:

>>> import Sys
>>> gys.exit()
WIH

>>>raise SystemExit

B nporpamme Python BeienstoTCs Clieayomume CTYIeHN HePapXUu:
IIPOrpaMMBI JACIISITCS Ha MOIYJIH;

MOJYJIU COJEPKAT UHCTPYKIINH;

WHCTPYKIIUH COCTOSIT U3 BRIPAKCHHUIA;

BBIPAKEHUS CO3/IaI0T U 00pabaThIBaIOT OOBHEKTHI.
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Nuctpykuuu B si3pike Python npuBeneHbl HUXKE.

NucTpykius Pouib [Tpumep
1 2 3
[IpucBanBanue Co3aaHUE CCHIIOK a,b,c="HOXXHHUIIBI','Oymara’,
'KaMEHB'
BbI30BbI 3anyck QyHKIUH f.write('IIpomor\n')
print BbiBO Ha KOHCOJIB print '3Hanue — cuia'
if/elif/else Omnepanus BIOOpa if 'python' in text: print text
for/else O6paboTtka nocnenosa- for x in thelist: print x
TEJILHOCTH B IUKJIC
while/else [{uxn obmero HazHaue- while x>y:
HUS y+=1

pass [lycras nHCTpYyKIIUA if a:

pass
break, continue Ilepexonsl B Tene nukiaa while 1:

if not in line: break
try/except/ O6paboTka  uCKIIOYe- try:
finally 1507071 action()

except:

print 'action error'

raise Bo30yxxnenue  uckito- raise endSearch, location

import, from

YeHUU

JlocTyn Kk MOyJIAM

import sys
from sys import stdin

def, return, yield

Coznanve GpyHKIUH

def f(a,b,c=1,*d):

return a+b-+c+d[0]
def gen(n):

for1inn,
yield 1*2

class

global

Omnucanue Kjacca

[IpocTpaHCTBO UMEH

class subclass(Superclass):
staticData=[]

def function():
global x,y
x="new'




OkoHYaHUE TAOJIUIIBI

1 2 3

del VY naneHne cChUIOK del data[k]
del data[i;]]
del obj.attr
del variable

exec 3anyck (hparMeHTOB exec 'import +modName
IPOTrpaMMHOTI0 KOJ1a exec code in gdict, Idict
assert OTnamoyHble IPOBEPKH  assert X >y
with/as Menexepsl kouTekcTa with open('data’) as myfile:
process(myfile)

2. BCTPOEHHBIE THUIIbI JAHHbIX

Python — 370 s3BIK ¢ AMHAMUYECKUM KOHTPOJEM THUIA, B KOTOPOM
MMEHA BO BpeMsl BBITIOJIHEHUS TTPOTPAMMBbI MOTYT MPEICTABISATh 3HAUCHUS
Pa3IMYHBIX TUMOB. M NEHCTBUTENBHO, UMEHA, UCIIOJIb3YEMBIE B IPOTPaM-
M€, — 3TO TOJIBKO METKHU JJIsl Pa3/InUHbIX BEIUYUH U 00BheKkTOB. Onepatop
OPUCBAMBAHUS MPOCTO CO3JAET CBSI3b MEXAY HMEHEM W 3HAYEHUEM.
B sTOM cocTOUT OHO W3 OTIMYUN TaHHOTO s3bIKa, HanpuMep, oT C, B KO-
TOPOM MMEHA MPEJCTaBICHbl OOBEKTAMU C MOCTOSHHBIM Pa3MEpOM U pa3-
MEILEHUEM B MaMATH, IJI€ HAXOJATCS PE3YIbTATHI.

Bce nannsie B Python npencraBiensl o0bekTamu. MimeHa gBisitoTcs
JIUIIb CChUIKAMHU Ha 3TH OOBEKTHI M HE HECYT HArpy3Kd IO JeKJIapaluu
TUMA. 3HAYEHUSI BCTPOCHHBIX THUIIOB HMEIOT CHEHUAIBHYIO MOIJIECPKKY
B CUHTAaKCHCE SI3bIKA: MOXKHO 3aIliCcaTh JUTEpal CTPOKH, YUCIA, CIIUCKA,
KOpTEeka, cloBaps (M MX pasHOBUAHOCTEH). CHHTAKCUYECKYIO K€ IO/I-
NEPKKY OIEpali HaJ BCTPOCHHBIMH THUIIAMU MOYKHO JIETKO CHENaTh J10-
CTYITHOM U Il 0OBEKTOB OMPEACIISIEMbIX TTOJIH30BATEISIMU KJIACCOB.

CrnenyeT Takx e OTMETUTh, YTO OOBEKTHI MOTYT OBITb HeUu3MEeHYUBbI-
mu 1 usmenuusoimuy. Hanpumep, ctpoku B Python gBisitoTcst Hem3mMeH4u-
BBIMH, I03TOMY OIEPALMU HAJl CTPOKAMU CO3/1at0T HOBBIE CTPOKH.

Kapta BCTpOEHHBIX THUIOB (C UMEHaMU (DYHKIUNA JJIsi MPUBEACHUS
K HY>)KHOMY TUITy 1 UMEHAMU KJIACCOB JIJIsl HACJICIOBAHUSI OT STUX TUIIOB):

1. Cremmansubie Tumbl: None, Notimplemented u Ellipsis;

2. Yucna:



1) uensie:
e 00bIuHOE 1IENTOE INt;
e [ICJIOC IIPOM3BOJILHOM TOUHOCTH lONQ;
e Jiornyeckoe bool;
2) gucno ¢ miaBaromiei Toukoii float;
3) KOMILIEKCHOE YHCI0 complex.
3. llocmemoBaTenbHOCTH:
1) HEeM3MEHUYUBBIE:
e cTpoka Str;
e Unicode-ctpoka Unicod;
e koptex tuple;
2) U3MEHYUBBIC:
e CIHCOK list;
® OTOOpa)KCHUS,
e cioBapsb dict.
4. OOBEKTBI, KOTOPHIC MOYKHO BBI3BATh:
1) ynkumu (moab30BaTEIHLCKUE U BCTPOCHHBIE);
2) GyHKIUU-TEHEePATOPHI;
3) meTobl (ITOIB30BATEIBCKAE U BCTPOEHHBIE);
4) xyacchl (HOBBIC M «KJIACCUUYECKHUEY);
5) sK3eMIUISIphI KiaccoB (eciu uMeroT Meton  call ).
5. Moaymu.
6. @aiinmi file.

7. Bcnomorarensasie Tunsl buffer, slice.
VY3Hare THII JI000r0 00BEKTA MOXKHO C IIOMOIIBbIO BCTPOCHHOM

dynkiuu type().

2.1. Tun int u long
JIBa tuma: int (enelie yncna) u long (menple MPOU3BOJIBHONW TOYHO-
CTH) — CJIy>aT MOJIEJIbIO JIA MPe/ICTaBIeHUs Lebix yncel. [lepBbiil coOT-
BeTCTBYyeT Tuny long B koMmuisitope C a1 HCIIOJIb3yeMOH apXUTEKTYPBHI.
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YucnoBble TUTEpalibl MOXKHO 3alMCaTh B CUCTEMAaX CUYHUCICHHUS C OCHOBA-
nueM 8, 10 nnu 16:

# B 3Tux nurepanax 3anucano yucio 10
print 10, 012, OxA. 10L

HabGop omeparuii Haja yuciaMyd JOCTaTOYHO CTaHAAPTHBIA Kak I10
CEeMaHTHKE, TaK U 110 0003HAYCHUSIM

>>>print 1 +1,3 —-2,2%2,7/4, 5%3
>>>print 2L ** 1000

3HaueHus THMa iNt TOJDKHBI TOKPBIBATh Auana3oH ot 2147483648 no
2147483647, a TOYHOCTh LEJIBIX MPOWU3BOJBHON TOYHOCTH 3aBUCUT OT
00bemMa JOCTYITHOM MaMSITH.

2.2. Tun float
CootBerctByer C-Tuny double nis ucnonab3yemMol apXHUTEKTYPHI.
3anuceIBaeTCA BIOJIHE TPATUIIMOHHBIM CIIOCOOOM JIMOO Yepe3 TOUKY, JIU00
B HOTALIUU C DKCIIOHEHTOM:

>>>p1=3.1415926535897931
>>>p1**40 7.6912142205156999¢+19

2.3. Tun bool
[ToaTun 1HEAOYUCIEHHOTO THUMNA JJIsi KAHOHMYECKOrO0 OO0O03HAYEHUS
Joruyeckux BeianuuH. JIBa 3HaueHus: True(uctuna) u False(10%p) — BOT 1
BCE, YTO MPHUHAJICKHUT dTOMY TUITY. JIF0O0# HEmycTON W HEHYJIEBOU 00b-
exT Python umeer 3Hauenue True.

2.4. Tun string u Tun Unicode

B Python cTpoku ObiBatoT ABYyX THUIOB: 00buHbIE U Unicode-cTpoku.
dakTHvyecKku CTpoOKa — 3TO MOCJIEIOBATEIHLHOCTh CHMBOJIOB (B Cilydae
OOBIYHBIX CTPOK MOXHO CKa3aTh «IOCJIENOBATEIBHOCTh 0ailToB»). CTpo-
KU-KOHCTaHTBHI MOKHO 33J1aTh B MPOrpamMMe C TTOMOIIbIO CTPOKOBBIX JIUTE-
payioB. [[ns1 muTepasioB HapaBHE MCIOJIB3YIOTCS KaK anocTpodsl «'», TaK U
OOBIYHBIE ABOWHBIC KAaBBIUKH «'». J[J11 MHOTOCTPOYHBIX JTUTEPATIOB MOKHO
UCIOJIb30BaTh YTPOCHHBIE alOCTPO(bI UM YTPOECHHBIE KABBIYKU. YIIpaB-
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JSIOIIME TIOCIEIOBATEIIBHOCTH BHYTPU CTPOKOBBIX JIUTEPAIOB 3aIAKOTCS
oOpatHoit kocoit yeptoii (\). [Ipumepsl HanMcaHUs CTPOKOBBIX JIUTEPAIIOB:

sl ="crpoka 1"

s2 = 'cTpoka2\n ¢ IEPEBOJOM CTPOKH BHYTPH'

s3 ="""crpoka3

C IEpeBOJAOM CTpOKHU BHyTpU'""

ul = u"\u043f\u0440\u0438\u0432\u0435\u' # npuser
u2 = u'Eme npumep' # He 3a0yapTe npo coding!

JIJ1st cTpoK MMeeTcs elie OJIHa UX Pa3HOBUAHOCTh — HeoOpaboma-
Hble CTPOKOBBIC JuTepaibl. B 3TuX nurepanax oOpaTHas Kocas yepra U
CIEAYIOIIME 3a HEM CUMBOJIBI HE MHTEPIPETUPYIOTCS KaK CHELCHUMBOJIBI,
a BCTABJISIFOTCA B CTPOKY KaK €CTh:

my re =1"(\d)=\1"

HaOop onepanuii Haji CTpOKaMu BKJIIOYAET KOHKATEHAIMIO «+», 1o-
BTOp «*», hopmarupoBanue «%». Takke CTPOKH MMEIOT OOJIBIIIOE KOJIH-
YECTBO METOJOB, HEKOTOpbIE M3 HUX MNpuBencHbl HUxke. [lomHbiii HabOp
METOJIOB (M UX HEOOS3aTENbHBIX aPIryMEHTOB) MOXHO MOJYYUTh B JIOKY-
MeHTauuu 1mo Python.

>>>"A" 4+ "B"

|ABV

>>>S"A"ER]Q
'AAAAAAAAAA'

>>> "0%s %i" % ("abc", 12)
'abc 12!

HekoTopble MeTO/IbI CTPOKOBBIX OOBEKTOB OYAYT pAaCCMOTPEHBI Jlaiee.

2.5. Tumn tuple
Jlnst mpeacTaBieHrss KOHCTAHTHOM MOCIIEI0OBATENBHOCTH (Pa3HOPO-
HBIX) OOBEKTOB UCIOJB3YETCs TUIT KOpTeX. JIuTepan kopreka oObIYHO 3a-
MUCHIBACTCA B KPYIJIBIX CKOOKaX, HO MOXKHO, €CJIM HE BOZHUKAIOT HEOHO-
3HAYHOCTH, NTUCATh U 0e3 HuX. [I[pruMepshl 3anucu KopTexei:
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p=1(1.2,3.4,0.9)
pl=1,3,9 #06e3ckobok
p2 =3, 8,5, #3ansaTas B KOHIIE UTHOPUPYETCS

Hcronp30BaTh CUHTAKCUC KOPTEKENW MOXKHO U B JIEBOM 4aCTH Ollepa-
TOpa OpUCBauBaHusA. B 3TOM cilyyae Ha OCHOBE BBIYMCIICHHBIX CIIpaBa
3HA4YCHUIN (HOPMUPYETCSI KOPTEK U CBSI3BIBACTCS OJIUH B OJIMH C MMEHAMU
B JieBoM 4dacTu. [loaToMy 0OMEH 3HAYEHUSMU 3aMKUCHIBACTCS OYEHb KOM-
ITAKTHO:

c,a,b=a,b,c

2.6. Tun list
B «auctom» Python HEeT MaccUBOB C MPOU3BOJILHBIM THUIIOM 3JIEMEH-
Ta. BMECTO HUX HCMOJNB3YIOTCS CIUCKUA. X MOXKHO 3a7aTh C MOMOIIBIO
JUTEPAJIOB, 3aIllMChIBAEMBIX B KBaJApaTHBIX CKOOKax, WJIM IMOCPEIACTBOM
CITMCKOBBIX BK/IIOUCHHUI. BapuaHThl 3a1aHus CIMCKa IPUBEICHBI HUXKE:

Istl =[1, 2, 3,]
Ist2 = [x**2 for x in range<10) if x % 2 == 1]
Ist3 = list("abcde")

Jl1st paboThI CO CIUCKAMM CYIIECTBYET HECKOJIBKO METOJO0B, JOMOJI-
HUTEJIBHBIX K TEM, YTO MMEIOT HEU3MEHYHMBBIE TTOCIIEI0BATEILHOCTH. Bee
OHU CBSI3aHBI C U3MEHEHHEM CITHCKA.

2.7. Ilocyien0BaTEJIbHOCTH
Hwxe 000011eHb OCHOBHBIE METO/IbI TTOCIIeIOBaTeIbHOCTEN. Creny-
€T HAIlOMHHUTh, YTO MOCJICIOBATEILHOCTH ObIBAIOT HEM3MEHUYNBBIMHU U HU3-
MEHUYHUBBIMU. Y MOCICIHUX METOIOB UyTh OOJIbIIIC.

CuHTakKcuc CemMmaHTHKa
len(s) JInHa 1ocne10BaTeIbHOCTH S
Xins [IpoBepka MpUHAIICKHOCTH DJIEMEHTa MOCIeI0Ba-

TeJIbHOCTU. B HOBBIX Bepcusx Python moxHO mpoBe-
PATh TPUHAIJICKHOCTh MOJCTPOKU CTpoKe. Bo3zBpaia-
eT True nnm False

12



OxoHYaHue Ta0IUIBI

X notin s
s + sl

==notxins

Konxkarenanus nmocine1oBaTe IbHOCTEN

s*n unm n*s

s[1]

[locnenoBarenbHOCT, M3 N pa3 MOBTOpPEHHOU s. Ecim
n < 0, To BO3BpaIIaeTcs Mmycras IMocae0BaATEIIbHOCTh

BosBpaiaer i-i anemeHT s uiu len(s) + 1-i, ecnmu 1 < 0

s[1:j:d] Cpe3 13 mocie10BaTeIbHOCTH S OT 1 70 j ¢ mmarom d

min(s) HauMeHnbmnii 371€eMEHT S

max(s) Haunbomnpminii 31eMeHT S

s[i]=x 1-M DJIEMEHT CIHCKA S 3aMEHSETCS Ha X

s[i:j:d]=t Cpes o1 1 110 j (c marom d) 3amensieTcst Ha (CIHUCOK)

del s[i:j:d] VY anenue 3JIeMEHTOB cpe3a M3 IOCJIEeI0BATEIbHO-

CTH
MeToapl U3MEHYUBBIX TIOCIIEIOBATEILHOCTEH
Meron Onucanue

append(x) JloOaBisgeT 3JeMEHT B KOHEII ITOCIIeI0BATCILHO-
CTH

count(x) CunTaer KOJIMYECTBO JIEMEHTOB, PABHBIX X

extend(s) Jlo6aBJisieT K KOHITY IOCJIeI0BaTEeIbHOCTH I0-
CJIEIOBATEIIBHOCTD S

index(x) Bo3sBpaiiaeT HauMeHbIIee 1, TaKOE 4TO S[1]==X.
Bo30yxnaer uckimrouenue ValueError, eciu X He
HAWJICH B S

insert(i, x) BceTaBiseT 251eMEeHT X B 1-i IPOMEXKYTOK

pop([1]) Bo3Bpaiaer i-it a1eMeHT, yaaisis ero u3 rmoche-
JIOBaTEIIbHOCTH

reverse() MeHseT nopsI0K SJIEMEHTOB S Ha OOpaTHBIHN

sort([cmpfunc]) CoptupyeT siaeMeHThl S. MoXeT ObITh yKa3aHa

cBOs pyHKIMs cpaBHEeHUs cmpfunc
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B3amue snemenma no unoexcy u cpe3svl

31ech Ke cleayeT cKa3aTh HECKOJbKO CIOB 00 MHIEKCUPOBAHUU I0-
CJIEIOBATENIBHOCTEN U BBIJEICHUU NOJACTPOK (M BOOOUIE — MOANOCIIEI0BA-
TEABHOCTEN) MO UHAEKCcaM. JJisl MoaydeHusl OTAEIBbHOIO AJIEMEHTA Mocie-
JIOBATEJIbHOCTU MCIOJIB3YIOTCA KBAJpaTHbIE CKOOKH, B KOTOPBIX CTOMUT
BBIpaXKeHue, naroriee uHaekc. MHaekcrl mociaeaoBarenbHocTed B Python
HAYMHAKOTCS ¢ HyJa. OTpUUATENbHBIE WHJIEKCHI CIyXKaT IJI1 OTcYeTa
AJIEMEHTOB C KOHIIA MOCJIEA0BAaTeNbHOCTH (-1 — mociaegHuil 3JI€MEeHT).
ITpumep:

>>>5=[0,1, 2,3, 4]

>>> print s[0], s[-1], s[3]

043

>>>g[2] =-2

>>> print s

[0, 1,-2, 3, 4]

>>> del s[2]

>>> print s

[0, 1, 3, 4]

HpuMeanue. YIIEUUITB QJIEMCHTBI MOXHO TOJIBKO U3 M3MCHYHMBLIX ITOCICI0BA-

TETBLHOCTEN U KaTErOpUUeCKH He JiejaTh TOT0 BHYTPH IIMKIIA PU UX 00pabOTKeE.

Ectb ocobenHoctu npu padote co cpezamu. B Python npu B3situun
cpesa MocyeA0BaTEILHOCTH MPUHATO HYMEpPOBATh HE AJIEMEHTHI, a IPO-
MEXYTKU MEXIy HUMH. [ToHauamy 3TO KaKeTcsi HEOOBIYHBIM, TEM HE Me-
HEE OYEeHb YJIOOHO JUIsl YKa3aHUs MPOU3BOJIBHBIX cpe3oB. Ilepes HyneBbIM
(MO0 WMHAEKCY) 3JIEMEHTOM MOCJIEIOBATEILHOCTH MPOMEKYTOK HMMEeT HO-
Mmep 0, mocie Hero Oyaer 1 u 1. 1. OTpunaTenbHble 3HAYSHUSI OTCUNTHIBA-
I0T MPOMEXYTKH C KOHIIA CTPOKH. [[JIg 3amucu Cpe30B HCIOJIb3YETCS
CJICIYIOIINN CUHTAKCHUC:

MOCJIEAOBATEIbHOCTH| HAU: KOH: I11ar |

r7ic Hay — IMPOMEXYTOK Hadaja cpesa; KOH — KOHIIAa cpe3a; Imar —
mar. ITo ymonyanuto Hay = 0, KoH = len (ImocienoBaTeIbHOCTD); mar = 1.
Ecnu miar He ykaszaH, BTOpPOE JABOETOYME MOKHO OnmycTuTh. [IpuBenem
nmpuMep pabOThI CO Cpe3aMu:
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>>> g = range(10)

>>> g
[0,1,2,3,4,5,6,7,8,9]
>>>5[0:3]

[0, 1, 2]

>>>g[-1:]

[9]

>>>g[::3]

[0, 3, 6, 9]

>>>5[0:0] =[-1, -1, -1]
>>> g
[-1,-1,-1,0,1,2,3,4,5,6,7,8, 9]
>>> del s[:3]

>>> g
[0,1,2,3,4,5,6,7,8,9]

Kak BHIHO W3 3TOT0 MpUMepa, ¢ TOMOIILIO CPe30B yI00HO 3a/1aBaTh
T00YI0 TOJACTPOKY, aKe €CIIM OHAa HYJIEBOW JJIMHBI, KaK JJIs YIaJeHHS
3JIEMEHTOB, TaK M JIJIsI BCTABKM B CTPOI'O OINPEACICHHOE MECTO.

2.8. Tun dict
CrnoBapp (X311, acCOIMATUBHBIN MacCHUB) — 3TO U3MEHYUBAsA CTPYK-
Typa NaHHBIX JUIsI XpaHEHHs Map KIIY-3HAUYCHHE, TJI€ 3HaYeHUEe OJHO-
3HAYHO OMpeJeNsieTcsl KIuoM. B KadecTBe Kitoya MOXKET BBICTYINATh
HEM3MEHUYMBBIA TUI JAHHBIX (YUCJIO, CTPOKa, KOpTeX M T. 1.). Ilopsamok
nap KJII04-3HaueHHE Mpou3BosieH. Hike mpuBeeH Iurepan Jis cioBaps U
npumep padoThl CO CIOBAPEM:

d = {1:'one', 2: 'two', 3: 'three', 4: 'four'}

d0 = {0: 'zero'}

print d[1] # OepeTcst 3HAaUEHUE 10 KITI0Uy

d[0] =0 # NPUCBAMBACTCA 3HAYCHUE MO KIIIOUY

del d[0] # ynansercs mapa KIIOY-3HAYEHHWE C JaHHBIM
KIIFOUOM

print d

for key, val in d.items(): # IUKJI IO BCEMY CJIOBAPIO

print key, val for key in d.keys () : # LUK 10 KIH4aM

cioBaps
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print key, d[key] for val in d.values (): # LUK 10 3HAYCHUSIM
cioBaps
print val
d.update(dO)#nononusiercs cinoBapp u3 apyroro  print len(d)

2.9. Tun file
OOBEKTHl ATOro THUIA IpeAHa3HA4YEHBbI I pabOThl C BHEUIHUMHU
naHHbIMH. B mpocToM ciaydae — 310 ¢aiin Ha aucke. DaiinoBbie 00bEKTHI
JOJDKHBI TTOJJICPKUBATh OCHOBHBIC MeTojwl: read(), write(), readline(),
readlines(), seek(), tell(), close() u 1. n. Konmuposauwue aiina:

fl=open("filel.txt","r")
f2=open("file2.txt","w"

for line in f1.readlines(): f2.write(line)
2.close()

f1.close()

Kpome coGctBenHo aiinoB, B Python ucnons3yrores u dainono-
noOHbIe 00BEKTHI. B 04eHb MHOTHX (YHKIMSX MPOCTO HEBAXKHO, MEepeaaH
M eit o0bexT Tuma file wim apyroro Tuma, €Ciii OH UMEET BCE T KE METO-
Il (M B TOM e cMmbIciie). Hampumep, MOKHO JTOCTUTHYTH KOTTUPOBAHUS
coaepkumoro 1o cceuike (URL) B daiin file.txt, ecau 3amenuTs nepByto
CTPOKY Ha

import urllib
f1 = urilib.urlopen("http://python.onego.ru")

3. BBIPA’KEHUSA

B coBpeMEeHHBIX S3bIKaX MPOrPaMMHUPOBAHKS NPUHSATO MTPOU3BOJAUTH
OOJIBIIIYIO YaCcTh OOPAa0OTKH JTAHHBIX B BhIpaKeHUSX. CHHTAKCHUC BBIpaKe-
HUW Y MHOTHUX SI3IKOB ITPOTPAMMUPOBAHUS PUMEPHO OJAMHAKOB. CUHTAK-
cuc BblpaxeHuii Python He yauBuT nporpammucTa uemM-to HOBbIM. (Pa3Be
YTO IIEMOYEYHBIE CPABHEHUS MOT'YT IIPUATHO MOPAI0BATh.)

[Ipuoputet onepaiuii mokazaH B Ta0iuIE (B OPSIAKE YMEHBIIICHUS).
JIs1 yHapHBIX orepairii X 0003HavaeT ornepana. ACCOIMATUBHOCTh OIle-
pauuii B Python — ciieBa Hanpago.
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Omneparnus

Hazsanue

lambda JIssmMOna-BeIpaskeHUE
or Jlornueckoe NJIN
and Jlornueckoe U
not x Jlornueckoe HE
in, not in [IpoBepka npuHAAIECKHOCTH
is, 1s not [IpoBepka MAEHTUYHOCTH
<, <=, >, >= CpasHenus
[To6utoBoe NJIN
A [To6uToBOE VCKJTIOYAIONIEe
NJIN
& [To6utoBoe U
<<, >> [ToOGuTOBRIE CABUTH
+, - CnoxeHue 1 BRIYUTAaHUC
* 1, % VMHOXKEHUE, IeJICHUE, OCTaTOK
+X, -X OmnpeneneHre 1 CMEHa 3HaKa
~X ITo6utoBoe HE
*ok Bo3Benenue B creneHn
X.aTpuoyT Cchblika Ha aTpuOyT
x[MHIEKC] B3sTre anemMeHTa 1o uHJIeKCy
x[0T:110] Brigenenue cpesa (0T U 710)
f(aprymeHT) Br130B pyHKIIMH
(...) CKOOKH WU KOPTEXK
[... ] CHuCOK MM CIMCKOBOE BKIIIO-
YeHUE
{K1:3H,...} CnoBapb nap KJt04-3HauCHUE
'"BBIPAKCHUS' [IpeoOpazoBanue K  CTpPOKE

(repr)




[TopsiIOK BBIYUCIIEHUN ONIEPAHIOB ONPEAEISETCS MPABUIIAMMU:

1. Onepany cneBa BBIYMCIAETCS paHbIIEe ONEpaH]a CIpaBa BO BCEX
OMHApHBIX ONEpaIusiX, KpOME BO3BEJICHUS B CTCTICHb.

2. llenouka cpaBHeHu# Buga a <b <c < ... <y <z (akTUYECKU paB-
HOCHUJIbHA IAHHOMY BBIPAKEHUIO:

(a<b)and (b<c)and ... and (y < z).

3. [lepen ¢akTUUeCKUM BBHIMOJTHEHUEM OIEPALMK BBIYUCIAIOTCA HYXK-
HBIC ISl Hee omnepaH/ibl. B OonbIIMHCTBE OMHAPHBIX OMNEpAlMil MpeaBapu-
TEJILHO BBIYMCIISIOTCS 00a orepaH/ia (CHavasa JIEBbIii), HO ornepalu or u and,
a TAK)KE [ETIOYKM CPABHEHUIN BBIYUCIISIFOT TAKOE KOJMYECTBO OINEPAHIOB, KO-
TOPOr0 JOCTATOYHO I IMOJIy4EHUs! pe3yibTrara. B HEBBIUMCIIEHHOW 4acTu
BBIPQXKEHUSI B TAKOM CJIy4ae MOTYT JIaXxke ObITh HEONPEICTICHHbIC UMEHA. DTO
BaYKHO YUUTHIBATh, €CIIM UCTIOJIB3YIOTCS (PYHKITMM ¢ TOOOYHBIMU (P HEKTaMHU.

4. AprymenTbl GyHKIHUHI, BRIPAKEHUS ISl CIIUCKOB, KOPTEXKEH, CIo-
Bapeu U T. . BBIYUCIAIOTCS CJIeBa HAINPaBO, B MOPSIKE CIETOBAHUS B BbI-
paxxeHnH. B ciydae HESICHOCTH NPUOPUTETOB JKEJIATEIBHO MPUMEHSTH
CKOOKHM, HECMOTpSI Ha TO YTO OJHHU M T€ K€ CHUMBOJIBI MOTYT HUCHOJIb30-
BaTbCsl I Pa3HBIX OMeEpaluii, IPUOPUTETHI KOTOPBIX HE MEHsIoTCs. Tak,
«%» BMeeT TOT K€ MPUOPHUTET, YTO M «*», & IOTOMY B CJICIYIOIIEM IPH-
Mepe CKOOKH MPOCTO HEOOXOAMMBI, YTOOBI OIepaiusi YMHOXXEHUS MPO-
u30lUIa nepes onepanuend popMaTupoBaHuUs:

print "%1" % (1*))

NmMeHna Mcmosib3yloTCsl TakK, KaKk €CJM Obl OHM OBUIA OINpEeeSICHBI
B TEKYILIEM MOJTyJI€:

os.system("dir")
digits = re.compile("\d+")
print argv[0], environ

[ToBTOpHBIN UMIIOPT MOAYJIA TPOUCXOAUT ropa3zio ObICTpee, TaK KaK
MOJIYJIM KA3IIUPYIOTCS MUHTEPIPETATOPOM. 3arpyKECHHbIA MOAYJb MOXKHO
3arpy3uTh elle pa3 (Hampumep, eciu (ail ¢ TEKCTOM MOAYJS U3MEHUIICS
Ha JIMCKe) ¢ momoinpio ¢yHkiuu reload():

18



import mymodule reload(mymodule)

OnHako B 3TOM Cilyyae BCE OOBEKTHI, SIBISIOIIMECS IK3EMILISIpaMu
KJIACCOB U3 CTapOro BapUaHTa MOJYJIsl, HE UBMEHST CBOETO MTOBEICHMUSI.

4. ©YHKLIUM

Jlns co3nanus GyHkuuu npuMensiercs oneparop def, kak mokasaHo
B CJICAYIOIIEM ITPUMEDPE:

def remainder(a,b):

q=a/b
r=a—q*b
return r

print (3.0,2.0)

Jl1st Toro 4ToOBl BBI3BATH (PYHKIIMIO, HY>KHO MPOCTO yKazaTh UMS
(GyHKIIMH, 32 KOTOPBIM CIEAYIOT €€ MapaMeTphbl, 3aKIIOYEHHBIE B KPYTJIbIe
ckoOku. J1jist Bo3BpaTa U3 PyHKIIUU HECKOJbKUX 3HAYECHUN MOKET IIpUMe-
HATHCA KOPTEK, KaK IMOKA3aHO HHXKE:

def divide(a,b):
q = a/b #Ecnu a u b — nensle,q — 1em0e€.
r=a-—q*b
return (q,r)

a,b=divide(3.0,2.0)

print a,b

Jlns Toro 4TtoOBl MPUCBOUTH MapaMeTpy 3HAYCHHUE, MPUHSITOE IO
YMOJTYaHUI0, MOXKHO HCIIOJIB30BaTh ONEPATOP MPUCBAUBAHUS:

def connect(hostname,port,timeout=300):
# Teno pynkumu

Ecnu B onpenenennn (GyHKIUU JaHbl 3HAUCHUSI, PUHSATHIC IO yMOJTYa-
HUIO, UX MO>KHO OITyCKaTh B TIOCTICIYIOIINX BbI30Bax (pyHkimu. Hampumep:

connect('www.python.org', 80)
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MoXHO Takke BbI3bIBaTh (PYHKIIMH, UCIIOJIb3YS KIIFOUEBBIE MMapaMeT-
PBI ¥ yKa3bIBas MapaMeTPhl B POU3BOJIBLHOM nopsiake. Hanpumep:

—_n

connect(port=80,hostname="www.python.org")

[Ipu co3maHuM WM NPUCBAMBAHUM 3HAYEHUM NEPEMEHHBIX BHYTPHU
(GYHKIIMK 00JIaCTh UX ONPEICIICHHS SBIISICTCS JIOKAIbHOM. JIJIsT N3MEHCHHS
3HAYCHUS TJIO0ATBHON MePEMEHHON BHYTPH (H)YHKIIMH HCIIONB3YETCS OIle-
patop global crexyromnm o6pazom:

a=4.5
def foo () :
global aa = 8.8
# V3mensieT riobanbHyo MIEPEMEHHYIO a

5. BCTPOEHHBIE ®YHKLIUU

B cpene Python 6e3 momoTHUTENBHBIX ONEpaIuii UMIIOPTa JOCTYITHO
0oJiee COTHM BCTPOEHHBIX OOBEKTOB, B OCHOBHOM (PYHKIHMA M UCKIIIOYE-
Hui. [ ynoOcTBa QYHKIIMM MOXKHO YCJIOBHO Pa3AeiiUTh Ha CIETYIOIINE
KATerOpHUH:

Kareropus OyHKIIMN
1 2
DyHKIMY TpeoOpa3oBaHus coerce, str, repr, int,
THIIOB U KJIACCHI list,tuple,long,float, complex, dict,
super, file, bool, object
YuciaoBbie U CTPOKOBBIC abs, divmod, ord, pow, len, chr,
GbyHKIMH unichr,hex,oct,cmp,round, Unicode
OyHKIIMU 00pabOTKU JAHHBIX apply, map, filter, reduce, zip,

range, Xxrange, max, min, iter, enu-
merate, sum

OyHkIMU onpejeneHust cBoMcTB  hash, 1d, callable, issubclass, isin-
stance, type

OyHKINAY 111 JOCTYIIA K BHYT- locals, globals, vars, intern, dir
PEHHHUM CTPYKTypam
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OKkoHYaHUE TAOJIUIIBI

1 2
DOYHKIIMU KOMIUJISLUU eval, execfile, reload, import |,
Y UCTIOJTHECHUS compile
DyHKIMHA BBOJA-BbIBO/IA input, raw_input, open
DOyHKIUM 151 paOOThI getattr, setattr, delattr, hasattr

c aTpuOyTaMu

OYHKIUN-KyKpaIIaTEeI» staticmethod, classmethod, property
METOJIOB KJIACCOB

[Tpouune pyHkurm buffer, slice

YTOUYHUTH Ha3HAuYC€HHE (PYHKUHH, €€ apryMEeHTOB M pe3yJibTara
MO>XHO B MHTEPAKTUBHOM ceccuu untepnperaropa Python:

>>> help(len)

Help on built-in function len:

len(...)

len(object) -> integer

Return the number of items of a sequence or mapping.
## Wnu Tax:

>>>print len. _doc__

len(object) -> integer

Return the number of items of a sequence or mapping.

6. KTIACCBI

Omnepatop class mpumeHseTcss A onpeaesieHus: 00bEKTOB HOBBIX
TUTIOB U JJI1 0OBbEKTHO-OPUEHTHUPOBAHHOTO MporpamMmupoBanus. Hampu-
Mep, CIEAYIOIINN KJIACC ONMPEIEIIAET IPOCTOM CTEK:

class Stack:
def init (self): # Maunmanm3upoBaTh CTEK
self.stack = |
def push(self,object):
self.stack.append(object)
def pop(self, object):
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return self.stack.pop()
def length(self):
return ten(self.stack)

B knacce meton onpexaensercs ¢ nmomoiisto oneparopa def. Ilepserit
napameTp KakJ0ro MeTojia BCerja cchbliaeTcs Ha caM 00beKT. B cooTBeT-
CTBUHU C OONICTIPUHSATHIM COTJIAIICHUEM JIJIsl 3TOr0 apameTpa NpUMEHSIeT-
cs uma Self. Bce onepanuu, 3aTparuBarorniue aTpuOyThl 00bEKTa, JOIKHBI
SIBHO CCBLIAThCS Ha mepeMeHHyto Self. Meroapl ¢ BeIyIMMu ¥ KOHCYHBI-
MU JBOWHBIMU TOJYEPKUBAHUSIMU SIBIISIOTCS CIICIUATBLHBIMU METOJAMH.
Meton (KOHCTPYKTOp)  Init  MPUMEHSAETCS 11 MHULIMATU3AIUU O0BbEK-
Ta IIPU €r0 CO3JIaHUU.

Jlst Toro 4ToOBl MCHOJIB30BAaTh KJacC B LESAX CO3JaHUsS O0BEKTA,
MOHO TPUMEHUTH KOJI:

s = Stack() # Coznath cTeK

s.push("Dave") # [IpoaBUHYTH B HETO HEKOTOPHIE OOBEKTHI
s.push(42)

s.push([3.4,5])

x =s.pop() # x nosyyaer 3Hauenue [3,4,5]

y =s.pop() #y nony4aer 3HaueHUue 42

del s # YHUYTOXUTH S

7. UCKJIIOYEHUASA

Ecnu B mporpaMmMe BO3HUKAET OMIMOKA, TO aKTUBU3UPYETCSI UCKITIO-
YEHHE U MOSIBIISECTCS COOOIIeHUEe 00 ommbKe, Kak B CICAYIOIIEM MPpUMEpE:

Traceback (Innermost last):
File "<interactive input>", line 42, in foo.py NameError: a

B cooOmienun 00 ommOke yka3zaH TUI BO3HUKIIEH OIIMOKH, a TaKKe
MECTO €€ BO3HUKHOBEHHUA. OOBIYHO OIIMOKU MPUBOASAT K aBAPUUHOMY 3a-
BEpIICHHIO ITporpamMMbl. OgHAKO MOYKHO IIepeXBaThIBATh M 00padaThIBATh
HCKJIIOUEHUSI C TIOMOIIBIO oniepaTopoB try u except:

try:

f = open("file.txt","r")
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except IOError, e:
print e

[Ipu Bo3uukHOBenuu omubku |OError moapoOnbie cBemeHus
O MPUYUHAX OMUOKU MOMEMIAIOTCS B IEPEMEHHYIO € U YIpaBJICHUE Tie-
penaercsa koay B Osoke except. [Ipu BOZBHUKHOBEHUM UCKIIOUCHUS Ka-
KOTO-TO JPYroro BHa OHO TEpeIacTcs BO BKIIOYAIOIMHK OJIOK Koja
(ecnu oH ecth). Eciin ommOKK HE BO3HUKAIOT, KOJ B OJIOKE except ur-
HOpHUpYyETCH.

Jlnst cooOmeHnss 00 WCKIIFOYCHHH HMCIOJIB3YeTCs oIepaTop raise.
JIist  akTUBU3AIMKA MCKIIOYEHUS MOXKHO BOCIIOJB30BATHCS OJHUM W3
BCTPOCHHBIX UCKITIOYEHUN CIACAYIOITUM 00pa3oMm:

raise RuntimeError, "Unrecoverable error"

8. PYHKIIUU TIPEOBPA3OBAHMUSA TUITIOB U KJIACCHI

DYHKIIMYU U KJIACCHI U3 3TOM KaTErOpUU CIyXKaT JJisl TpeoOpa3oBaHus
TUTIOB JaHHBIX. B cTapsix Bepcusix Python nis mpeoGpa3zoBanusi K HYX-
HOMY THUIIy HCHOJIb30BaJIaCh OJHOMMEHHass (PyHKIMSA. B HOBBIX BepcHsix
Python ponb Takux ¢GyHKIUI UTpalOT KMEHA BCTPOSCHHBIX KJIACCOB (OHA-
KO CEMaHTHKa He u3MeHunache). [Ipumep:

>>> int(23.5)

23

>>> float('12.345")
12.345000000000001
>>> dict([("a, 2), ('b', 3)])
{'a": 2,'b": 3}

>>> object

<type 'object'™>

23



9. YUCJIOBBIE U CTPOKOBBIE ®YHKLIUU

®OyHKIIMU pabOTaIOT C YUCIOBBIMU WJIM CTPOKOBBIMHU apryMEHTaMHU.
Huxe nanwl onuvcaHus 3TuX QyHKIUH.

OyHKUINU Onuncanne

abs(x) Monaynb uncna X

divmod(x, y) YacTHOe 1 OCTAaTOK OT JCJICHUS

pow(x, y[,m]) Bo3Benenue x B cTeneHb y

round(n[, z]) OkpyriaeHue yuces 10 3aJaHHOr0 3HaKa I0CJE TOY-
KH

ord(s) OyHKIMA BO3BpAIIACT KOJ 3aJaHHOTO CHUMBOJIA B
CTPOKE

chr(n) Bosepamaer cTpoky ¢ CUMBOJIOM C 3aJIaHHBIM KOJOM

len(s) BosBpamaer  4Mcio  2JIEMEHTOB  TOCJEI0Ba-
TEJLHOCTH

oct(n), hex(n) Bo3BpalarT CTpoKy ¢ BOCBMEPUYHBIM WJIH IIECTHA-
IIATEPUYHBIM MPEICTABICHUEM 1IETIOTO YUCIa n

cmp(x, y) CpaBHeHue JBYX 3HaueHWW. Pesynbprar: ortpuia-
TEJbHBIA, HOJb WJIM TOJIOKUTEIBHBIN, B 3aBUCHUMO-
CTH OT pe3yJibTaTa CpaBHEHUS

Unicode(s], Cozmaer Unicode-00beKT, COOTBETCTBYIOIIUNA CTPO-

encoding|, K€ S B 3aJIaHHOM KoJIupoBKe encoding

errors]])

Omunbku KogupoBaHus 00pabaThIBAIOTCS B COOTBETCTBUU C EITOrS,
KOTOPBIA MOXKET MPUHUMATD CIICYIONINE 3HAUCHUS:

'strict’ — crporoe npeo6pazoBanue;
'replace’ — ¢ 3ameHoIt HeCyIIECTBYIOMNX CHMBOJIOB;

'ignore’ — urHopupOBaTH HECYIIECTBYIOIINE CHMBOJIBI).

[To ymomuanuro: encoding=" utf-8', errors='strict'.
Crnenyroomuil MpuMep CTPOUT TaOIUIy KOAUPOBKH KUPUILTAUYECKUX
oykB B Unicode:
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print "Tabnuna Unicode (pycckue 0ykBsoi)". center(18%4) 1=0
for ¢ in"ABBT IEXK3MUKJIMHOITPCTY ®XIUIIIITHIEIIO"
"a0BT IEK3UUKIMHONPCTY PXIUIIIITBbIBIIOA":
u = Unicode(c, 'koi8-1')
print "%31: %1s %s" % (ord(u), c, u.’),
1+=1
if1% 4 == 0: print

10. ®YHKIIUU OBPABOTKHU JAHHbBIX

B nporpamme Python npenonpenenensl PyHKIUNA T€HEPALIMU MACCH-
Ba YHUCel.

[Tpumep ¢ bynkuusmu range() u enumerate():

>>> for 1,c in enumerate("ABC"): print i, ¢
0A

1B

2C

>>> print range(4, 20, 2)

[4, 6, 8,10, 12, 14, .16, 18]

11. ®YHKIIMU ONPEJIEJIEHUS CBOMCTB

DOYHKIIUU OMpeeeHUs] CBOMCTB 00ECIEUNBAIOT JOCTYH K HEKOTO-
pPBIM BCTPOCHHBIM aTpuOyTamM OOBEKTOB M JIpyruM cBoicTBaMm. Cremyto-
U TPUMEDP MOKA3hIBAET HEKOTOPHIE U3 ATUX (DYHKIIMIA:

>>> g = "abcde"

>>>g] ="abcde"

>>> g2 ="ab" + "cde"

>>> print "hash:", hash(s), hash(sl), hash(s2)
hash: -1332677140 -1332677140 -1332677140
>>> print "id:", 1d(s), id(sl), id(s2)

id: 1076618592 1076618592 1076618656

3/1ech MOXHO YBHJICTb, YTO JIJISL OJTHOTO U TOTO € CTPOKOBOI'O JIUTE-
pana "abcde” nmonyyaeTcst oMMH U TOT K€ 00BEKT, TOrJAa KaK JJIs OJUHAKO-
BBIX 10 3HAYCHUIO 00BEKTOB BITOJIHE MOYKHO TOJIYYHTh Pa3HBIC OOBEKTHI.
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12. ®YHKIUH JJISI JOCTYIA
K BHYTPEHHUM CTPYKTYPAM

B ucnonsizyemoil peanuzamuu s3eika Python riobaibHbIE U JIOKaJb-
HbIE TIEpEMEHHBIC JOCTYIHBI B BUJC cloBaps Omarogaps ¢yHkiusam glob-
als() u locals(). U3MeHATE 3T CITOBApH HE PEKOMEHTyETCS.

®yuknus vars() Bo3BpaiaeT TabauIy JOKAIBHBIX HIMEH HEKOTOPOTO
oObekTa (eciau mapaMeTp HE 3ajJlaH, OHa BO3BpallaeT TO K€, 4YTO M
locals()):

a=1
b=2
c=3
print "%(a)s + %(b)s = %(c)s" % vars()

13. ®YHKIIUU KOMIIWJIALIUA U UCITOJTHEHU A

®dyuknus reload() yxe paccMarpuBaiach, a U3 OCTAIbHBIX (BYHKITHIA
9TOM Kareropuu oco0oro BHUMaHHUs 3aciyxuBaeT eval(). Dra pyHkuus
BBIUMCIISICT IIEpeIaHHoe el BeipaxeHue. [Ipumep:
a=2
b=3
for op in "+-*/%":
e="a"+op+"b"
print e, "->", eval(e)

Y ¢yskiuu eval(), kpoMe 1moijieKaliero BeIYUCICHHIO BBIPAXKCHUS,
€CTh elle JBa MapaMeTpa — ¢ UX MOMOIIbI0 MOXKHO 33/1aTh INI00ANIbHOE U
JOKaJIbHOE MPOCTPAHCTBA UMEH, U3 KOTOPBIX OYAYyT pa3peliarbcsi MMEHa
BbIpakeHUs. Huke mpeacTaBieH npeaplyuid TpuMep IS UCHOJIb30Ba-
HUSI ¢ COOCTBEHHBIM CJIOBAPEM MMEH B KA4ECTBE IJ100abHOTO MPOCTPaH-
CTBa UMEH:

for op in "+-*/%":
e = Ha" + Op + "b"
print e, "->", eval(e, {'a": 2, 'b": 3})

B uensix 6e3omacHocTH He cieAyeT npuMeHsTs eval() mas aprymeH-
Ta, B KOTOPOM IPUCYTCTBYET HEMMPOBEPEHHBIN BBOJ OT IIOJIH30BATE]I.
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14. DYHKIIMU BBOJAA-BBIBOJA

®dyuknun input() u raw_input() ucmoap3yroTcs IS BBOJIA CO CTaH-
naptHOro BBoja. ®yHkius open() ciayKuT Juist OTKphITH (aiiia 1o ume-
HU JJISI YT€HUs], 3aMMCH UM U3MEHEHUS.

OyHKIIMS TpUHUMAET Tpu apryMeHrta. IlepBeie aBa — mms daiina
(myThb K (aiiny), pexxum oTkpbiTus ("r'" — uyrenue, "W" — 3anucs, "a" — no-
O0aBnenue wim "w+", "a+", "r+" — p3MeHeHue; TakKe MOXKET MPUOaBIISATh-
csa «t», uyTo 0003HaUaeT TEKCTOBBIN (haili U UMEET 3HAYEHUE TOJBKO Ha
matdopme Windows). Tpetuil aprymMeHT ykasblBaeT pexkum Oydepusa-
uu: 0 0e3 Oydepuzanuu; 1 moctpounas Oydepuzanus; conbiie 1 0ydep
yKa3aHHOTO pa3Mepa B OaiTax.

15. BBOJI U BbIBO,I ®AILJI0B

B crnepyroieit mporpamMme BBITIOJHSETCS OTKpBITHE (aiiia U 1o-
CTPOYHOE UYTEHUE €r0 CONECPKUMOTO:

f = open("data.txt") #Bo3Bpaiaer 00beKT-haiin
line = f.readline() #Br13piBaeT meton readline() daiina
while line:
print line
line = f.readline()
f.close ()

dynknus open() oTKpeIBaeT HOBBIN 00bEKT (haiina. Bei3siBas MeTo-
IbI 3TOr0 00BEKTa, MOYKHO BBITIOJIHATH Pa3jIMYHbBIC ONEparuu ¢ (GaiioM.
Meton readline() cuuthiBaeT OJHY CTPOKY BBOJA, BKJIIOYAs 3aBEpIIAIO-
N CHMBOJI HOBOM CTpOoKHU. B KkoHIle (paiina Bo3Bpalaercs mycras CTpo-
Ka. AHAJOTHYHBIM 00pa30M MOKHO HCIOJIb30BaTh MeTon Write() mis 3a-
IIUCH Pe3yJIbTaTOB POTPAMMbI BEIYMCIICHHUS CJI0KHOTO MIPOIICHTA B (paii:

f=open("out","w")  # OTkpbITh (ailn 11 3anucu
while year <= numyears:
principal = principal*(1+rate)
f.write("%3d %0.2f\n" % (year,principal))
year = year + 1
f.close()

27



®dynknus open() Bo3ppaiiaer 00beKT (haiaa, KOTOPBIA MOAICPIKH-
BAcT METO/IbI, IEPCUMCICHHBIC HIUXKE.

Meton Onucanue
f.read([n]) YuraTh He OoJee n OalUTOB
f.readline() Yutath OgHY CTPOKY BBOJA
f.readlines() YuTaTh BCE CTPOKH M BO3BPATUTD CHUCOK
f.write(S) [Tucate cTpoKy S
f.writelines(L) ITucate Bce cTpoku B ciucke L
f. close() 3aKphITh ai
f.tell() Bo3Bpatuth Tekyuii ykasarens (aiina
f.seek(offset YcraHoBUTH yKa3aTelb Ha HOBYIO MO3UITUIO B (paii-
[, where]) e
f.isatty() BosBpatuTts 1,ecinu f — nuanoroBeiii TepMUHAT
f.flush() BriBecTu JaHHBIE Ha YCTPOMCTBO U OYUCTUTH OY-
dep BbIBOAA
f.truncate( Yceun daiin 10 pasmepa B 6aiitax He OoJiee Size
[size])
f.fileno() Bo3BpatuTh 11e104uCcaeHHbIN 1eckpuntop (daitna

16. CTAHJIAPTHBIE ®AMJIbI BBOJA/BBIBOJA JTAHHBIX
1 BbIBOJIA OILIMBOK

B wHTEpmpeTaTOpe NPEMyCMOTPEHBI TPH CTAaHAAPTHBIX OOBEKTa
¢aitna, KOTOpbIe M3BECTHHI TOJI Ha3BaHHWEM CTaHIApPTHOTro daiiaa BBOJA
TaHHBIX, CTaHAApTHOTO aiia BBIBOAA JAHHBIX U CTaHAAPTHOTO (paiina
BBIBOJIAa OIMMOOK W JIOCTYNHBI B MOJayJie SYS moja mMeHamu SYS.stdin,
sys.stdout u sys.stderr coorBercTBenno. B wactHoctH, stdin — 310 005b-
eKT (paiiyia, COOTBETCTBYIONIUI BXOJHOMY IOTOKY CHMBOJIOB, ITOCTYIIalO-
meMmy B uHTepnperarop, stdout — 3To 00beKT daitna, KOTOPHIH MOTydaeT
BBIBOJI, BEIpaOOTaHHBINA omeparopoM print, a stderr — sto ¢aiin, koTopsii
nojiydaet coodmenus o6 ommuokax. Yame Bcero stdin mpenmonaraer BBo
¢ knaBuarypsl, a stdout u stderr — Be1Bo TekcTa Ha 3KpaH.

MeToibl, ONKCAHHBIC B MPESABIAYIICH IJIaBe, MOTYT IPHMEHITHCS
JUIS BBITIOJIHGHUST BBOJIA/BBIBOJA IMPOM3BOJIBHBIX JIAHHBIX C Y4YacTHEM
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nosib3oBatens. Hanpumep, crnenyromas PyHKIMS CYUTHIBAET CTPOKY BBO-
71a U3 cTaHapTHOro (paitna BBoAA:

def gets():
text=""

while 1:
¢ = sys.stdin.read(1)
text = text + ¢
ifc=="n":
break

return text

Jlyis uTeHust cTpoku Tekcta u3 (aitma stdin moxker Takxke mpume-
HATHCS BCTPOEeHHAs QyHKIs raw_input(prompt):

s =raw_input("type something : ")
print "You typed '%s" % (s,)

1 HakoHel, MpephIBaHMS C KJIABHATYPHI ()11 BBIPAOOTKH KOTOPBIX
4acTo mpuMeHsercs koMmOuHarus kiaaBum <Ctrl+C>) akTuBusupyior uc-
kimroueHne Keyboardinterrupt, kotopoe Moxer ObITH TTEpeXBaYEHO C HC-
MOJIb30BaHWEM 00pa00TUYMKa UCKITIOUCHH.

17. ®YHKIHUHU JJISA PABOTBI C ATPUBYTAMUA

VY 00bekToB B s3bike Python moryT ObITh aTpuOyTHI (B TEPMUHOIO-
run si3bika CH++ — 4jieHbI-laHHbIE W 4YieHbI-PyHKIMHN). Chaeayromue aBe
IPOTPaMMbl SKBUBAJICHTHBI:

# mepBasi mporpaMma:
class A: pass

a=A()

a.attr = 1

try: print a.attr
except: print None
del a.attr

# BTOpas mporpaMmma
class A: pass
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a=A()

setattr(a, 'attr', 1)

if hasattrfa, 'attr'): getattr(a, 'attr')
else: print None

delattr(a, 'attr")

18. MOAYJIN

ITo Mepe Toro Kak mporpaMMbl BO3pacTalOT B pa3Mepax, MOKET BO3-
HUKHYTh HEOOXOJAUMOCTh Pa30UTh UX Ha HECKOJIBKO (DailyioB 1iist yaoOcTBa
conpoBoxaeHus. s atoro B s3eike Python mpemycMoTpeHa BO3MOXK-
HOCTh TIOMECTUTH B (halijl OmpenesieHus] U UCIOJIb30BaTh MX B KaueCTBE
MOJIYJIsI, KOTOPBI MOYXHO UMIIOPTUPOBATH B JPYrHe MpOrpaMMBbI U CIICHA-
pun. J{ns co3manus MOIyJig HY>KHO IMTOMECTUTh COOTBETCTBYIOIIUE Olepa-
TOPBI U onpeiesieHus B Ghaiiil, MMEIOIINN TaKoe XK€ UMs, KaK y MOJTYJIS.

IIpumeuanue. @ani 10JKEH UMETHh PACIIUPEHUE .PY.
Hanpuwmep:
# daitn . div.py
def divide(a,b):
q=a/b #Ecnm a u b — nenwie, TO q — MEN0E YUCIIO
r=a—q*b
return (q,r)

JI71st TOro 4TOOBI MCMOIB30BaTh TOT MOJYJIb B APYTUX MpOTpaMmax,
MO>KHO BOCIIOJIb30BaThCs orepaTopom import:

import div
a, b = div.divide(2305, 29)

Omneparop import co3maeT HOBOE MPOCTPAHCTBO UMEH, KOTOPOE CO-
JEeP)KUT BCE OOBEKTHI, OMpeaeacHHbIe B Moaye. Jlias mocTyma K 3ToMy
IPOCTPAHCTBY MMEH MOJKHO IMPOCTO HCIIOJb30BAaTh UM MOJIYJS B Kade-
cTBe npedukca, kak B ciydae div.divide() uz npeapiaymiero npumepa. s
BBIITOJTHCHUST UMITOPTa KOHKPETHBIX OINPEACIICHUI B TEKyIee MPOCTpaH-
CTBO HMEH CIIy>KHT omepaTtop from:

from div import divide
a,b = divide(2305,29) # IIpedukc div 6oibliie HE HYKEH
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JI14 3arpy3ku BCEro COAEPKMMOTO MOAYJISI B TEKYILEE IMTPOCTPAHCTBO
MMEH MOXHO TaK€ UCIOJIb30BATh TAKYK) KOHCTPYKIIHIO:

from div import *

®dynkius dir() BBIBOAUT HA SKpaH COACPKUMOE MOIYJISA U SBIISCTCS
MIOJIE3HBIM CPEICTBOM IKCIIEPUMEHTUPOBAHUS B UHTEPAKTUBHOM PEKUME:

>>> import string

>>> dir(string)

[' builtins ",' doc_ ',' file 'S' name ',' idmap',' idmapL',
' lower', ' swapcase', ' upper', 'atof, 'atof error', 'atoi', 'atoi_error', 'atol’,
'atol_error', 'capitalize', 'capwords', 'center’, 'count', 'digits', 'expandtabs',
'find',

19. MOAYJHU CTAHJAPTHOMW BUBJUOTEKHU
Moaynu cTaHgapTHOM OMOIMOTEKH YCIOBHO pa30UTHI Ha TPYMIIBI 10
TEMaTHKeE.

['pynna Monaynu (makeTsbl)

CepBuchl Tieprojia BBITIOJHE-  SYS, atexit, copy, traceback, math, cmath,
HUSA random, time, calendar, datetime, sets,
array, struct, itertools, locale, gettext

[logneprkka 1ukia pdb, hotshot, profile, unittest, pydoc

pa3paboTKu (docutils, distutils)

B3aumoneiicteue ¢ OC os, os.path, getopt, glob, popen2, shutil,
select, signal, stat, tempfile

O6paboTKa TEKCTOB string, re, StringlO, codecs, difflib,
mmap, sgmllib, htmllib, htmlentitydefs
(xml)

MHoromnotounsle  Bbluucie- threading, thread, Queue
HHUS

XpaneHue naHHbIX. ApxuBa- |pickle, shelve, anydbm, gdbm, gzip, zlib,
LU zipfile, bz2, csv, tarfile
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OkoHYaHUE TAOJIAIIBI

['pynma Monaynu (makeThbl)

[Tognepxkka cetu. [Ipotoko- cgi, Cookie, urllib, uriparse, httplib,

7e1 Internet smtplib, poplib, telnetlib, socket, asyn-
core (SocketServer, BaseHTTPServer,
xmlrpclib, asynchat)

[Tonnepxka Internet. dopma- quopri, uu, base64, binhex, binascii,
ThI JAHHBIX rfc822, mimetools, MimeWdter, multi-
file, mailbox, (email)

Python o cebe parser, symbol, token, keyword, inspect,
tokenize, pyclbr, py compile, com-
pileall, dis, compiler

Monynu MOTyT coaepaTh OJAMH WM HECKOJIBKO KJIACCOB, C TIOMO-
MIBI0 KOTOPBIX CO3/a€TCsi OOBEKT HYKHOTO THIIA, a 3aT€M pEUb UJIET yKe
HEe 00 MMEHaxX W3 MOy, a 00 arpubyrax 3Toro oonekra. M1 HaoOopoT,
HEKOTOPBIE MOAYJIM coJiepkKaT oO01re GYHKIUK JIJ1s1 paOoThl HaJ MPOU3-
BOJIbHBIMU OOBEKTaMHU.

19.1. Monayas sys

Monyns SYS coaepXurT HUH(POpPMAIMI0O O CpEele BBITOJTHCHHUS
nporpamMmbl uHTepnperatopa Python. Hmke mnpencraBinensl Hambosee
MOMYJIAPHBIE OOBEKTHI U3 3TOT0 MOJYJISA, OCTAIHbHOE MOXKHO H3YUYUThH II0
JTOKYMEHTAIIUH:
exit([c]) — BpIXOA U3 MpOrpaMmbl, MOXHO TMEPEAATh YACIOBOM KOJ 3aBEP-
IICHUS;
0 — B ciydae yCIICIIHOTO 3aBEPIICHHS, IPYTHE YUCIA MPH aBaApUHHOM
3aBEPIICHUHU IPOTPaAMMBI;
argv — CIHCOK apryMEeHTOB KoMaHmHOW cTpoku. OOpryHO Sys.argv[0]
COJICPKUT MMsI 3aIyIIEHHON MPOrpaMMbl, a OCTaJIbHBIE MapaMeTphl Mepe-
JAI0TCsl 13 KOMaHIHOW CTPOKH;
platform — miargopma, Ha KOTOpOI paboTaeT HHTEPIPETATOP
version — Bepcusi HHTEPIIPETaTopa,;
setrecursionlimit(limit) — yctaHoBKa ypOBHSI MakCHMaJlbHOM BJIOKEHHO-
CTH PEKYPCHUBHBIX BBI30BOB;
exc_info() — unpopmanus 06 oOpabaTbiBAEMOM UCKITIOUCHUH.
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19.2. Moayas copy
Moaynbs cofepkuT (GyHKIHMH AJIS KOMUpoBaHUsA 00bekTOoB. Cieny-
IOLMN TTpUMED:

Istl =10, 0, 0]

Ist = [Ist1] *3
print Ist[0][1] =1
print Ist

Crucok Ist COACPKUT CCbUIKM HAa OAWMH M TOT 7KC CIIMCOK. I[J'IH TOT'O
YTOOBI I[CﬁCTBPITGJ'IBHO Pa3MHOXHTb CIIMCOK, HCO6XOI[I/IMO IMPUMCHHUTDH

¢byukiuo copy() u3 Moayis COpy:

from copy import copy

Istl =[O0, 0, 0]

Ist = [copy(Ist]) for 1 in range(3)]
print Ist

Ist[0][1]=1

print Ist

[Tostyunnu TOT pe3ysibTaT, KOTOPBINA 0KUAATICS:

[

0,0,0], [
[[0,

I, [

9

,0,0],[0,0,0
1, 0], 0, 0, 0],

0
, 0

B Moxayne copy ectb emie u dynkuus deepcopy() mis riybokoro
KOIHPOBAHUS, IMPU KOTOPOH OOBEKTHI KOIMUPYIOTCS Ha BCIO BO3MOKHYIO
ITyOUHY PEKYpPCHUBHO.

19.3. Moayau math u cmath
B stux Moaynsix coOpanbsl MaTeMaTH4ecKue PyHKIUU ISl 1CHCTBU-
TEIbHBIX U KOMIUJIEKCHBIX apTyMEHTOB. JTO T€ ke (PYyHKIIMH, YTO UCIIOIb-
3ytoTcs B sa3bike C. B Tabmune manbl ¢pyukiun moayis math. Tam, rae ap-
IYMEHT 0003HaueH OyKBOU z, aHajgoruyHas (yHKIUs ONpe/iesieHa U B MO-
nyne cmath.
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Oyuknus wim KoH- — OnucaHue
CTaHTa

acos(z) APKKOCHUHYC Z

asin(z) ApKcunyc z

atan(z) ApKTaHTeHC Z

atan2(y,x) atan(y/x)

ceil(x) HaumMmensliiee 1ieaoe, 00Iblee Wik paBHOE X

cos(z) Kocunyc z

cosh(x) ['unepOonyeckuii KOCUHYC X

e Koncranra e

exp(z) DKcIoHeHTa (To ecTb € * * 7)

fabs(x) AOCOJIIOTHOE 3HAYEHHE X

floor(x) Hawubornpliiee 1enoe, MEHbIIIEE WIIH PaBHOE X

fmod(x, y) OcTtaTok OT JIeNIEHUs X HA Y

frexp(x) Bo3BpaiiaeT MaHTUCCY U MOPSIOK X Kak mapy (m,
1), TIe M — YKCJIO C IJIaBaIOIIECH TOYKOM, a 1 — Iie-
Joe, Takoe 4To X = m * 2. **1, Ecnu 0 — Bo3Bpara-
et (0,0), wmHaude 0.5<=abs(m)<I1.0

hypot(x,y) sqri(x*x+y*y)

ldexp(m,i) m * (2%%1)

log(z) HartypanbHblii torapudm z

log10(z) Jecatuunslil jorapudm z

modf(x) Bo3sBparmmaet napy (y, q) — ApoOHYIO U IIETYIO YacTh
x. O6€e yacTu UMEIOT 3HAK UCXOJHOTO YHCIIa

pi Koncranra I1In

pow(x.y) x**y

sin(z) Cunyc z

sinh(z) [M'unepOonnyeckuii CUHYC Z

sqrt (z) Kopenb kBagpaTHsblii OT Z

tan(z) Tanrenc z

tanh(z) ['unep6onnyeckuili TAHTEHC Z
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19.4. Moayas random
OTOT MOZYJIb TEHEPUPYET MCEBIOCTYUYANHBIC YUCIIA IJISI HECKOJIBKHUX
pa3IMYHBIX pacnpenesnenuii. Hanbomnee ucnonb3dyembie GyHKIUU:

DOyHKIHA Onuncanne

random() ['eHepupyeT NCceBOOCIYUYaHOE YUCIIO U3 MONTY-
oTKpbITOro auanasona [0.0,1.0)

choice(s) BriOupaet ciryuaiiHbli 3JIEMEHT U3 TTOCIEA0Ba-
TETHHOCTH S

shuffle(s) Pa3zmemmBaer 351eMEHTBl U3MEHUYUBOU MOCIEN0-
BaTEJIbHOCTU S HA MECTE

randrange([start,] stop[, BbrgaeT ciyuaiiHoe 11e710€ 4nciio U3 quara3oHa
step])

range (start, stop,step)  Amnanoruuno choice (range (start, stop, step))

normalvariate(mu, Yucno u3 nociaea0BaTeIbHOCTH HOPMAJIBHO pac-

sigma) MPEJICIICHHBIX TICEBIOCTYYalHbIX YUCEN, MU —
cpenHee, Sigma — cpeIHEKBaIpaTHIECKOE OT-
KJIoHeHue (Sigma > 0)

B monayne ecth GyHkiusa seed(n), koTopas MO3BOJSIET YCTaHOBHUTH
TEHEpPaToOp CIyYalHBIX YHUCEI B HEKOTOPOE COCTOSHHE, HAIPUMEP €CIU
BO3HUKHET HEOOXOJMMOCTh MHOTOKPATHOTO MCIIOJIb30BAHUS OJTHOM U TOM
K€ MOCIEN0BATEIIBHOCTH TICEBAOCITYYaHBIX YHCEIL.

19.5. MonayJs sets
Mopynpe peanu3yer TUI JaHHBIX JUIsi MHOXeCTB. Crenyromui npu-
Mep MOKA3bIBAET, KaK MUCIOJIb30BATh 3TOT MOAYJb. CllelyeT 3aMEeTUTh, UTO
B Python 2.4 u crapuie tun set cran BCTpoeHHbBIM:

import sets
A =sets.Set([1, 2, 3])
B = sets.Set([2, 3, 4])
print AB, A&B, A-B, A"B
fori1in A:
if 1 1n B:
print 1,
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B pe3ynbTare OyaeT BbIBEACHO:

Set([1, 2, 3, 4])
Set([2, 3])
Set([1])

Set([1, 4])

23

19.6. Monay.as locale
Monyns locale mpumensiercs miis paGoThl ¢ KyJIbTypPHOM CPEIOH,
r7ic MOTYT HCIIOJIb30BaThCsl CBOU IMpaBuUjia HANUCAHUS YUCEJI, BAIIOT, Bpe-
MEHHU U IaThl U T. 1I.

19.7. Moayab os
Paznenurenu katajoroB M Apyrue CBSI3aHHBIE ¢ ITUM 00O3HAUYCHUS
AOCTYIIHbI B BUJIC KOHCTAHT.

Koncranra 3HaueHUE

os.curdir Tekymuii katanor

os.pardir Poautenbckuil kaTajaor

Koncranra 3HaueHUE

0s.sep Pazgenurens 31eMEHTOB IMyTU
os.altsep Jlpyrou pa3ienurelb 3JEMEHTOB Iy TH
os.pathsep Paszpenurens nmyTen B CIMCKE yTEU
os.defpath Cnucok myTei o yMOJT4YaHUIO
os.linesep IIpu3Hak OKOHYAHUS CTPOKHU

[Iporpamma Ha Python paGoTaer B omnepainMOHHONW CHUCTEME B BUJIC
otnenbHOro mporecca. yHKIUKM MOy sl OS JIAlOT JOCTYI K Pa3IndHbIM
3HAYEHUSM, OTHOCSIIMMCS K TIPOIIECCY U K Cpelie, B KOTOPOH OH MCTIOJHS-
ercsi. OqHUM U3 BaKHBIX OOBEKTOB, JOCTYITHBIX M3 MOJIYJIS OS, SIBISCTCS
cioBaph environ. Hampumep, ¢ moMoIIb0 MEPEMEHHBIX OKPYKEHHUsST web-
cepBep nepenaet Hekotopsie nmapameTpsl B CGl-cuenapuii. B cnemytomiem
IpUMepe MOXKHO TTOJIYIHTh TICPEMEHHYI0 OKpYykeHus path:
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import os
PATH = os.environ['PATH']

['pynna QyHkiuii mocesinieHa padote ¢ (daillaMu U KaTaJOraMHu.
[IpuBoasATCS TOMBKO T€ (DYHKIIMHU, KOTOPBIE NOCTYNHBI Kak B Unix, Tak u
B Windows. Pexxum 3ampammBaemMoro AO0CTyIa yKa3bIBaeTCs 3HAYCHHUEM
flags, cocraBnennbix komOuHaiuei (moourossiM MJIN) diaros.

OyHKIUA JenicTBue
access(path, flags) JloctynmHocTs (haiisia niau karajiora ¢ umMmeHeM path
os.F OK ®daiin CymecTByeT
0os.R OK N3 ¢aitna MOXXHO UUTaTh
0s.W_OK B ¢aiin moxxHO nucathb
0s.X OK daiy1 MOXKHO HCITOJHATh, KaTAJIOI MOXHO MPOCMAaT-
pUBaThH
chdir(path) Jlenaet path TexkymuM pabodnM KaTaaoroM
getcwd() Tekymuii pabouunii katagor
chmod(path,  VYcranaBnmuBaer pexxum aocrymna Kk path B 3Hauenwme
mode) mode

Pexum goctyna MOKHO MOJIy4UTh, CKOMOUHHUPOBAB (yarv (CM. HU-
xe). Oynkius chmod() He AomoTHSeT NeHCTBYIONIHMA PEKUM, & YCTaHAB-
JIMBAET €0 3aHOBO.

DOyHKIUA JlericTBre

listdir(dir) Bo3sspaiaeT ciucok (aitnos B karanore dir

mkdir(path[, Co3zpaer karaior path

mode])

makedirs(path][, Amnajnor mkdir(), co3aaromiuii Bce HC0OX0AUMBIC Ka-

mode]) TaJIOTH, €CIM OHU HE CYIIECTBYIOT. Bo30yxmaeT uc-
KIIOUEHUE, KOrJa IOCICIHUN KaTajor yKe CyIIe-
CTBYET
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OxoHYaHue Ta0IUIBI

OyHKIUA HencrBue
remove(path), Y nanser daiin path
unlink(path)
rmdir(), VYnanenue katanoroB. Ypamser path mo mepsoro
removedirs() HEMyCTOTo Karajora. B ciydae, eciu camblil Io-

CIICIHUM BJIOKCHHBIM IIOJIKATAJIOT B YKA3aHHOM
OyTH HE IYCTOHW, BO30YXHAeTCS WCKIIOYCHUE

OSError
rename(src, dst) [TepenmenoBbIBaeT (haiia wau Katanor Src B dst
renames(src, dst) Amnaror rename(), co3aaronuii Bce HEOOX0AMMbIE

KaTajoru Jjis nyTtu dst u ymansrommii mycTeie Ka-
TaJIOTU IyTH SIC

19.8. Moayan shelve
Jlns xpaneHus 00beKTOB B pojgHoM ais Python dopmare mpumens-
ercsi shelve. Untepdeiic shelve Takoit xe, kak y cioBaps. Moaynb
shelve mo3BossieT co3marh OOBEKTHO-OPUEHTHUPOBAHHYIO 0a3y MaHHBIX,
00ECTICUNBAOIIYIO COXPaHIEMOCTh OOBEKTOB, «cepuanu3yeMbix» [10]
C UCToJIb30BaHKeM Moyirst pickle m anydbm. daiinel, co3maBacMbie STUM
MOJTyJIEM, MIPEACTABICHBI B JBOUMYHOM (hopmarte.

OyHKUMA JleuncTBue

import shelve [Toaxirouenue Moys

data = ("abc", 12) Opranuzanus TaHHBIX

key = "key" Kitou (cTpoka)

filename = "polka.dat" Wms daiina s xpaHeHus

d=shelve.open(filename) OTtkpeiTHE (aiina

d[key] = data CoXxpaHHUTh JaHHBIC C KIIIOYOM Key

data= d[key] 3arpy3uTh 3HAYEHUE M0 KII0UY U3
0a3bl

len(d) ] q)aﬂﬁojfequb KOJIMYECTBO  OOBEKTOB
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OxoHYaHue Ta0IUIBI

OyHKIUA JencrBue
d.sync() 3anucek u3MeHenuit B b/ Ha aucke
del d[key] VY 1anuTh K104 ¥ 3HaAYCHUE

flag = d.has_key(key)
Ist = d.keys()

[IpoBepka HamUuMs KIIrO4Ya

CIIHUCOK KIIIOUEH

d.close()

3aKpbITUE MOJKU

Ha 6aze moayns shelve coznanum cBoit MOTyb.

from shelve import *

def put_shelve(key,data,fname):
d = open(fhame)
d[key] = data
d.sync()
d.close()
return 1

def get shelve(key,fname):
d = open(fname)
if d.has_key(key):

data=d[key]

d.close()
return data
else:
d.close()
return O

def del shelve(key,fname):

d = open(fname)

if d.has_key(key):
del d[key]
d.sync()
d.close()
return 1

else:
d.close()
return 0
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a={'10":('namel','agel"),'111":('2",'3"),'121":("'1",'2")}
put_shelve('key',a,'data.dat")

b=get shelve('key','data.dat')

print b

if del shelve('key','data.dat'"): print 'Jlannsie ynanensr'

19.9. Moayab csv
®opmar CSV (comma separated values — 3HaueHHs, pa3jciaCHHbBIC
3aMSATBIMH) JIOCTaTOYHO TOMYJISPEH JJiT OOMEHa JaHHBIMH MEXKIY DJICK-
TPOHHBIMU TaONUIIaMH 1 0a3aMu JaHHBIX. CaeayIomuil HIbKe MpUMep Io-
cBslleH 3anmucu B CSV-(aiin u yTeHuto u3 Hero:

mydata = [(1, 2, 3), (1, 3, 4)]

import csv

## 3anuce B (aii:

f = file("my.csv", "w"

writer = csv.writer(f)

for row in mydata:
writer.writerow(row)

f.close()

#Urtenue u3 daiina:

reader = csv.reader(file("my.csv"))

for row in reader:

print row

B nmaHHOM ciydae KOJIMYECTBO PEKYPCHUBHBIX BBI30BOB PACTET IKC-
NOHEHIMAJBbHO OT YHUCJa N, YTO COBCEM HE COOTBETCTBYET BPEMEHHOM
CJIOHOCTH pEIIaeMON 3a1auu.

[Tpu paboTe ¢ peKypcHUBHBIMH (QYHKLIHUSIMH MOKHO JIETKO IMPEBBICUTH
ryouny gomnyctumoit B Python pekypcuu. [{ns HacTpoWku riyOuHBI pe-
KypCHH ClIeyeT ucmoyib3oBath pynknuto setrecursionlimit(N) u3 momy-
7151 SYS, YCTaHOBUB TpeOyemoe 3HaueHue N.

20. ®YHKIINU KAK ITAPAMETPBI U PE3YJIBTAT

OyHKIUMA SABISIOTCS TakuMH ke oObektamu Python, kak wyucna,
CTPOKHU WJIM CITUCKU. ITO O3HAYAET, YTO UX MOXKHO IMEepeIaBaTh B KAUECTBE
napaMeTpoB QYHKIMIA WA BO3BpAIIATh U3 (YHKIU.

40



DyHKIMY, TPUHUMAIONIME B KAYECTBE apryMEHTOB WJIM BO3Bpalla-
Iole apyrue PyHKUUU B pe3ysibTaTe WX BHIMIOJHEHUS, HA3bIBAIOT (PyHK-
IIUSMU BBICIIETO MOpsiiKa. B OONBIIMHCTBE CllydyaeB TaKUM 00pa3oM CTPO-
UTCS MEXaHU3M 00paTHBIX BbI30BOB (callbacks), HO BcTpewaroTcst U ipyrue
BapuaHThl. HanmpuMep, anroputm Mmoucka MOKET BBI3bIBATH MEPEIAHHYIO
eMy (YHKITUIO JJIs1 KOKI0r0 HalWJIGHHOTO 00BEKTA.

20.1. ®yukuus apply()
dynknus apply() npuMeHser QyHKIHIO, TEpEIaHHYI0 B KadeCTBE
NIEPBOTO apTyMEHTa, K IapamMeTpaM, KOTOphIC TIepeTaHbl BTOPHIM U TPETh-
UM apryMeHToM. Ota ¢yHKIus B Python ycrapema, Tak kak BBI3BaTh
(GYHKITMIO MOYKHO C TOMOIIBI0 OOBIYHOTO CHMHTAKCHCa BBI30Ba (DYHKIIHUH.
[To3urmoHHBIE 1 UMEHOBAHHBIE MTapaMETPhl MOXKHO TepeaTh C UCIIOIH30-
BaHUEM 3BE3/I0YUCK:

>>> st =1, 2, 3]
>>>dct= {'a': 4,'b' : 5}
>>> apply(max, Ist)

3

>>> apply(dict, [], dct)
{'a": 4,'d" 5}

20.2. O06pabdoTka nmocjie0BaTEILHOCTEH

MHorue anropuT™mbl CBOJATCS K 00pab0OTKE MacCUBOB JaHHBIX U TO-
JyYEeHHUI0O HOBBIX MAacCHUBOB JaHHBIX B pe3yibTaTe. Cpenu BCTPOEHHBIX
¢byukuii Python ecth HECKOJIBKO 1151 pa0OTHI € MOCIIEI0BATETLHOCTAMM.

[Tox mocienoBarenbHOCTHIO B Python moHumaercs nmro0oi Tum maH-
HBIX, KOTOPBIN MOJJAEpKUBaeT MHTEp(ENC MOCIeI0BaTEIbHOCTH (3TO He-
CKOJIBKO CTIEIMaJIbHBIX METOJOB, PEATU3YIOIIUX ONEpalluu Haj MOCIe0-
BaTEJIbHOCTAMH, KOTOPBIE B JAHHOM Kypce 00CYyKIaThCsi HE OyayT).

CrnemyeTr 3aMeTUTh, UTO TUI, OCHOBHOM 3a/1aueil KOTOPOTO SIBJISIETCS
XpaHEHUEe, MaHUITYJIUPOBAHUE U 0OECIEUEHHE OCTYIa K CaMOCTOSITEIb-
HBIM JaHHBIM, HA3bIBACTCS KOHTEHHEPHBIM TUIIOM WJIM MPOCTO KOHTEIHE-
pom. [Ipumepsl koHTeitHEpOB B Python — crinckwu, ciioBapw.

20.2.1. @yuxkuyuu range() u xrange()
dynknus range() yxe ynmoMuHalach Ipy paccMOTpeHuH Iukiia for.

Ota GyHKIUS OPUHUMAET OT OJHOTO JI0 TpeX aprymMeHToB. Eciiu apryMeHT
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BCErO OJIUH, TO OHA T'€HEPUPYET CHUCOK uucesn OoT 0 (BKIOUHUTENBHO) 10
3aIaHHOTO 4Hucia (UCKIIOYUTEIbHO). Ecau aprymMeHToB nBa, TO CIHMCOK
HAYMHAETCS C YMCla, YKa3aHHOTO MEPBBIM apryMeHToM. Eciiu aprymMeHToB
TpH, TO TPETUH apryMEHT 3aJaeT 1ar.

>>> print range(10)
[0,1,2,3,4,5,6,7,8,9]
>>> print range(1, 10)
[1,2,3,4,5,6,7,8,9]
>>> print range(1, 10, 3)
[1,4, 7]

®dynknus xrange() — ananor range(), OoJsiee MPeANOYTHTEILHBIN
JUTSL MCTIOJIB30BAHUS TIPH MOCJICIOBATEILHOM JO0CTYIIC, HAIPUMEDP B ITUKJIC
for wim ¢ ureparopamu. OHa BO3BpaIlacT CICHHUAIBHBIN Xrange-o0beKT,
KOTOPBIM BeleT ceOs MOYTH KaK CIHCOK, IopokaaeMblii range(), Ho He
XPaHUT B MTaMATH BCE BbIJJaBa€MbIC DJIICMCHTEI.

20.2.2. @ynxkyus map()

JIJiss mpUMeHEeHHST HEKOTOpOor (PYHKIIMM KO BCEM DJIEMEHTaM IOCIIe-
noBareiapbHOCTH TipuMensiercs yraknust map(f, *args). Tlepserit mapamerp
ATON PYyHKIMHU — PYHKIIUSA, KOTOpast OyAeT MPUMEHSATHCS KO BCEM DJIEMEH-
TaM MnocieaoBateabHOCTH. Kaxaeiii cienyromui (n+ 1)-i mapamerp
JOJIKEH OBITh TIOCIIEA0BATEIIBHOCTHIO, TaK KaK KaKJIBIH €ro 3JIeMEHT OyJieT
MCIOJb30BaH B KauecTBe n-ro mapamerpa npH Bbi3oBe (yukmmu f().
B urTore moiayuuMm CIHCOK, COCTABJICHHBIA W3 PE3YJIbTATOB BBIMOTHEHUS
3TON (QYHKIIUH.

B crnemyrorem nmpuMepe CKIaAbIBAIOTCS 3HAYCHUS U3 IBYX CITHCKOB:

>>11=[2,7,5, 3]
>>>12=[-2,1,0,4]

>>> print map(lambda x,y: x+y, 11, 12)
[0, 8,5, 7]

B sTom npumepe npumeHeHa O0e3bIMsIHHAS QYHKIUS 71 TOJTyYeHUs
CyMMBI JIBYX OINEpaHaoB KO BceM dneMmeHTaM 11 u 12. B cinydae, eciu onHa
U3 TIOCIIEIOBATEIIBHOCTEW KOpOYE APYrod, BMECTO COOTBETCTBYIOLIETO
onepanja OyJeT UCIO0JIb30BaTThCA None, 4T0, KOHEUHO, COOBET ONepaIuio
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CIOKEHUA. B 3aBUCMMOCTH OT peniaeMou 3aja4yu MOKHO JIUOO BUIOU3ME-
HUTh (QYHKIMIO, JUOO CUYUTATh pa3HbIe MO JJIUHE MOCIEAOBATEIHLHOCTH
OIIMOKON, KOTOPYIO HY>KHO 00palaThiBaTh KaK OTJEJIbHYH) BETBb allrO-
pUTMA.

YacTHblid ciaydail mpumeHneHuss map() — ucnoibs3oBanue None B Ka-
YEeCTBE MEPBOT0O aprymeHTa. B 3Tom cityuae mpocTto GopMuUpyeTcsi CIUCOK
KOPTEXKEHN M3 DIIEMEHTOB UCXO/IHBIX MTOCIEN0BATEIbHOCTEM:

>>>11=[2,7,5, 3]
>>>12=1[-2,1,0, 4]
>>> print map(None, 11, 12)
[(2,-2),(7,1),(5,0), (3, 4)]

20.2.3. @ynxuyuas filter()

Hpyroil yacto BcTpevaromencs onepanuen sBisgeTcss GuibTpOBaHUE
MCXOIHOW IMOCJICA0BATEIILHOCTH B COOTBETCTBUU C HEKOTOPBIM IMPEIUKa-
toMm (ycrmoBuem). Dynknus filter(f,seq) npunumaer naBa aprymenra:
(YHKIIHIO C YCIOBHEM U TMOCJICIOBATEILHOCTh, U3 KOTOPOIH OepyTcs 3Ha-
4eHus. B pe3ylnbTUpPYIONIYI0 IMOCIEI0BATEIFHOCTh IMOMAIYT TOJIBKO TE
3HAYCHMS U3 UCXOJHOM, 111 koTopoii f() Bo3BpaTut uctuny. Eciiu B kade-
crBe f 3amano 3Hauenue NoONne, pe3ynbTHUpYIOIIas MOCICIOBATEILHOCTD
OyJeT COCTOATh U3 TE€X 3HAUCHUH MCXOTHOU, KOTOPHIE UMEIOT HCTHHHOCT-
Hoe 3HaueHue |rue. Hampumep, B cieayromeM (QparMeHTe Kojia MOXHO
M30aBUTHCS OT CUMBOJIOB, KOTOPBIE HE SBIISIOTCS OyKBaMHU:

>>>filter(lambda x: x.isalpha(),'Hi,there! I am eating an apple.')
' Hitherelameatinganapple'

20.2.4. Cnuckoegvie 6K10ueHus
Jliist Oonee ecTecTBEHHOM 3amucu 00paboTKU cruckoB B Python Obina
BHECEHA HOBHMHKA — CIIMCKOBBIC BKIIOYCHUSI. DAKTUUECKU DTO CHGHHHHBHBIﬁ
COKpAIIICHHBI CHHTAKCHUC JUTS BJIOXKECHHBIX UKIIOB, fOr u ycnoswuii if, BHyTpH
KOTOPBIX OIPEJICIIEHHOE BhIPAXKEHUE TOOABISIETCS K CITUCKY, HAPUMED:

all pairs =[]
for 1 in range(9) :
for j in range(5) :
if i <=j: all pairs.append((i, j))
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Bce 510 MOKHO 3anucaTh B BHUJAC CIIMCKOBOI'O BKJIFOYCHU TaK:

all_pairs = [(1, j) for 1 in range (5) for j in range (5) if 1 <=]]

Kak jerko 3aMeTuTh, CIIUCKOBBIC BKJIFOUCHHS MO3BOJISIOT 3aMCHHTD
map() u filter() Ha Gonee y1oOHBIE A1 MPOYTECHUS KOHCTPYKITUH.

B HwkenpuBeaecHHON Ta0JMIle AaHbl 3KBUBAJICHTHBIC BBIPAKECHUS
B pa3HbIX Popmax.

B ¢opme pynkiun B ¢opme crmckoBoro BKIIOYE-
HUS

filter(f, 1st) [x for x in 1st if f(x)]

filter(None, Ist) [x for x in 1st if x]

map(f, Ist) [f(x) for x in Ist]

20.2.5. @yukuus sum()

[TonyyuTh CyMMy 5JIEMEHTOB MOXHO C TMOMOIIBI0 (YHKIIUU
sum ():

>>> sum(range(10))
45

Ota QyHKIMS paboTaeT TOJBHKO JISl YUCTOBBIX TUIIOB, OHA HE MOXKET KOH-
KaTEHUPOBATh CTPOKH. {11 KOHKAaTeHALIMU CIUCKA CTPOK CJIEAYET UCIOJIb-
30BaTh MeTO join().

>>>[ =['Mama ','mbL1a ','pamy.']
>>>join(L)
'Mama mbL1a pamy.'

20.2.6. @ynxuus reduce()

JI1s1 opra"u3aiyy 1eno4YeYHbIX BRIYMCICHUN (BBIYMCICHUN C HAKOTI-
JICHHUEM pe3yibTaTa) MOXKHO mnpuMeHaTh (ynknuio reduce(), xoropas
IPUHAMAET TPH apryMeHTa: PyHKIINIO JBYX apTyMEHTOB, ITOCIICI0BATEIb-
HOCTh M HadanbHO€ 3HaueHue. C MOMOIIbI0O 3TOM (PYHKIHUM MOKHO,
B YaCTHOCTH, peajn30BaTh PpyHKIuo sum():
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def sum(lst, start):
return reduce(lambda x, y: x +y, Ist, start)

B kauecTtBe mepemaBaeMoro 00bEeKTa MOXKET OKa3aTbCsl CIUCOK, KO-
TOPBIN MO3BOJIUT HAKAIUIMBATH MIPOMEKYTOUHBIE PE3YIbTAThl. TeM caMbIM
reduce() MoXXeT HCIOJB30BaThCA IS MOPOKICHUSA IOCICIOBATEIBHO-
CTEH.

Ist = range(10)

f=lambda x, y: (x[0] +y, x[1]+[x[0] + y])
print reduce(f, Ist, (0, []))

B utore nonyuaercs:

(45,10, 1, 3,6, 10, 15, 21, 28, 36, 45])

20.2.7. @ynuxuus zip()
®dynknus zip() Bo3BpalaeT CIUCOK KOPTEKEH, B KOTOPOM 1-i Kop-
TEXK COJIEPKUT I-€ JIIEMEHThl apTyMEHTOB-IIOCIIEI0BaTEIbHOCTEN. JlJInHa
PE3yJABTUPYIOLIECH MOCIEI0BATEIBHOCTH PABHA JJIMHE CAMOM KOPOTKOU M3
MOCJIEA0BATEIBHOCTEN apIyMEHTOB:

>>> print zip(range(5), "abcde")
[(0, "), (1,'b'), (2,¢"), 3,'d)), (4, '¢")]

20.2.8. Hmepamoput

[TpumenHsATh 111 00paOOTKHM TaHHBIX SBHBIC MOCIIEIOBATEILHOCTH HE
Bcerga 3G(PEeKTUBHO, TaK KaK Ha XpaHEHHWE BPEMEHHBIX JTAHHBIX MOXKET
TPaTUTHCS MHOTO ONEpaTUBHOM MmamsTh. bosee 3pHEeKTUBHBIM perieHuemM
MPEJICTABIISICTCS HCIOJIb30BAHUE HTEPATOPOB — CIEIHUATIbHBIX OOBEKTOB,
o0ecreunBaloOmMuX IMOCIeI0BaTeIbHBIA JOCTYI K JaHHBIM KOHTCHHEpa.
Ecnu B BeIpa)k€HUHU €CTh OIEpallii ¢ UTEpaTOpaMu BMECTO KOHTEHHEPOB,
TO MPOMEXKYTOUYHBIE JaHHBIE HE OyJayT TpeOOBaTh MHOT'O MeCTa JJjIsl Xpa-
HEHMS — OHHM 3aIlpalllMBaOTCs M0 MEPE HEOOXOAUMOCTH JIJIsS BBIYMCIICHUIA.
IIpu 006paboTKe AAaHHBIX C HMCIIOJb30BAaHUEM HTEPATOPOB MaMITh OyAET
TpeOOBATHCS TOILKO JJISI HCXOAHBIX JAaHHBIX U pe3yJibTaTa, Ja U TO HE00 -
3aTeIbHO BCS Cpa3y — Belb JaHHBIE MOTYT YUTAThCS U 3aMKUCHIBATHCS
B (paiin Ha quUCKe.

HtepaTopbl MOKHO MPUMEHITH BMECTO MOCIEA0BATEILHOCTH B OIl€-
patope for. bonee toro, oneparop for 3ampammBaeT y mocienoBaTeabHO-
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ctu ee ureparop. OOBEKT PaisioBOro TUIA — TOXKE (IIOCTPOYHBIN) UTEpa-
TOP, YTO MO3BOJIIET 00padaThiBaTh OOJbIINE (Paiibl, HE CUUTHIBAS WX II€-
JIMKOM B TIaMSTh.

Hcnonb3oBath UTEpaTop MOKHO U Bpy4HY0. JIt0OOH 00BEKT, MOJI-
JCPKUBAIOIINHN HHTEepdelc uTepaTopa, uMeeT Metoa Next(), KoTopsii mpu
Ka)XJIOM BBI30BE BBIJIaCT OYEpPEIHOE 3HAUYeHHE uTeparopa. Ecim Oonbiie
3HaYEHUH HET, TO BO30yKmaeTcs mckimouenue Stoplteration. s momy-
YeHHS UTepaTopa Mo HEKOTOPOMY OOBEKTY HEOOXOIUMO MPEXIe MpHMe-
HUTH K 3TOMY 00bekTy ¢dyHKIwmio iter() (mukn for menmaer sto aBTomarnye-
CKH).

B Python umeercss moxyne itertools, kotopseriit comepxutr HabOp
GyHKIIUHA, KOMOMHHPYST KOTOPBIC, MOYKHO COCTAaBJIATH TOCTATOYHO CIIOXK-
HbIE CXEMBbI 00paOOTKH JJaHHBIX C ITIOMOIIBI0 UTEpaTOPOB. Jlanee paccmart-
PUBAIOTCS HEKOTOPbIE QYHKIIMH 3TOTO MOIYJIS.

20.2.9. @ynxuus iter()

dynknus iter() umeeT ABa BapuaHTa UCIOJIL30BaHuA. B mepBoM oHa
HIPUHAMAET BCErO OJUH apryMEHT, KOTOPBIN JOJIKEH «YMETh» IPEI0CTaB-
JSTHh CBOM uTeparop. Bo BTopoM o1MH U3 apryMeHTOB — QyHKIUS Oe3 ap-
I'YMEHTOB, JIPYIOi — CTOTIOBOE 3Ha4YcHHE. MTepaTop BhI3bIBACT YKa3aHHYIO
(YHKIIMIO JI0 TE€X IOp, ITOKa Ta HE BO3BPATHUT CTOIIOBOE 3HaueHue. Bropoii
BapMaHT BCTPEYACTCS MHOrO PEKE IEPBOI0 M OOBIYHO BHYTPH METOJ]a
KJlacca, Tak Kak CJI0KHO IMOPOXKIATh 3HAYCHHS «Ha IIYCTOM MECTE»:

itl =iter([1, 2, 3,4, 5])

def forit(mystate=[]):
if len(mystate)<3: mystate.append(" ")
return " "

1it2 = iter(forit,None)

print[x for x in itl]

print [x for X in it2]

Ecau pyHkuus He BO3BpaliaeT 3HAYEHUs SIBHO, TO OHA BO3BPAIIACT
None, 4TO ¥ UCMOJIB30BAHO B IPUMEPE BHIIIIE.

20.2.10. @ynxkuus enumerate()
®dynkius enumerate() cozmaer ureparop, HyMEpYIOIIUN 3JICMEHTBI

JIPYyroro ureparopa. Pe3ysibTUPYIOMIUMNA UTEPATOP BBIAAET KOPTEKHU, B KO-
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TOPBIX MEPBBIN 3JIEMEHT — HOMEp (HauMHAs C HYJs), @ BTOPOH — DIIEMEHT
UCXOIHOW MOCIENOBATEIBHOCTH:

>>> print [x for x in enumerate("abed")]
[(0, "), (1, D), (2, 'c'), (3, 'd)]

20.2.11. @ynxuusa sorted()
®ynkmus sorted(), mosiBuBmIascs B Bepcun Python 2.4, mo3Bossier
CO3/aBaTh UTEPATOP, BBHITTOIHSIONINN COPTUPOBKY:

>>> sorted(‘avdsdf)
[Va| , 'd! , ld! , |f) 'SV , 'V']

20.2.12. Mooyns itertools
®dynknus itertools.chain() mosposnsier caemate urepaTop, COCTOS-
UK U3 HECKOJIBKHMX COEIMHEHHBIX MOCICA0BATEIRHO HTepaTopoB. Mrepa-
TOPBI 331AI0TCS B BUIC OTAEIbHBIX apTyMEHTOB:

from itertools import chain
itl =iter([1,2,3])
1it2 = iter([8,9,0])
for 1 in chain(itl, it2): print 1, # qact 123890

®dynknus itertools.repeat() crpout urepaTop, HOBTOPSIONIMA HEKO-
TOPBIN OOBEKT 33JaHHOE KOJUYECTBO pas:

>>>for i in itertools.repeat(1,4): print i,
1111

Bbeckoneunsrit ureparop itertools.count() ucronp3yercs tak:

for 1 in itertools.count(1):
print 1,
if 1> 100: break

MOXHO OECKOHEYHO TOBTOPSTH W HEKOTOPYIO MOCIIEIOBATEIBHOCTD
(WM 3HAYCHUS JPYTOro HTeparopa) ¢ moMoipio Gyakmuu itertools.cycle ():
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tango =[1, 2, 3]
for 1 1n itertools.cycle(tango): print i,

Ananoramu map() u filter() B momyne itertools sBastores iter-
tools.imap() u itertools.ifilter(). Otnmnuue itertools.imap() or map() 3a-
KIIFO4YaCTCsA B TOM, YTO BMCCTO 3HAYCHUA OT IMPCKIACBPCMCHHO 3aBCPIINB-
muXcst UTepatopoB 00beKT NONEe He MoacTaBIIsIeTC:

>>>for 1 in map(lambda x,y:(x,y),[1,2],[1,2,3]): print i,
(1,1) (2,2) (None,3)

>>>from itertools import imap

>>>for 1 in imap(lambda x,y:(x,y),[1,2],[1,2,3]): print i,
(1,1)(2,2)

31ech ClieayeT 3aMETHTh, YTO 0ObIYHAs (QYHKIMS Map() HOpMaIbLHO
BOCIIPUHUMAET UTEPATOPHI B JIIOOOM COUETAHUU C UTEpaOEIbHBIMU (I10/1-
JAIOIIUMHUCS UTEpaAllUAM) OOBEKTAMMU:

>>>for 1 in map(lambda x, y: (x,y) , iter([1,2]),[1,2,3]): print 1,
(1, 1) (2, 2) (None, 3)

dyukius itertools.starmap() momo6ua itertools.imap(), Ho umeer
BCETO JIBa apryMeHTa. BTOpoW aprymMeHT — moCiea0BaTEIbHOCTh KOPTE-
KeU, KKl KOPTEK KOTOPOU 3aiaeT HaOOp mapaMeTpoB s PyHKIIMU
(IepBOTO apryMeHTa):

>>> from itertools import starmap
>>> for i in starmap(lambda x, y: str(x) +y, [(1,'a),(2,'d")]): print 1,
la 2b

dynknus ifilter() padoraer kaxk filter(). Kpome Toro, B monyie iter-
tools ectr dynkmus ifilterfalse(), koropas moOaBiseT OTpULIAHKE K 3HAYE-
HUIO (QYHKIIUU:

>>>for 1 in ifilterfalse(lambda x: x>0,[1,-2,3,-3]): print i,
-2 -3
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Hekotopyro HOBHW3HY BHOCHT JApyroi Bun ¢wibrpa iter-
tools.takewhile() u ero «orpunarensHbIii» anasor itertools.dropwhile().
Crnenyromuyii mpuMep NOSICHAET UX MPUHIIUIT ICHCTBUS:

for 1 in takewhile(lambda x: x > 0, [1, -2, 3, -3]): print 1,
print for i in dropwhile(lambda x: x >0,[1,-2,3,-3]): print i,

O6o06mennas npupoaa ¢yukiuid Python u nomumopdusm, He 3aBs-
3aHHBIM IIEJIMKOM Ha HaCJIeJI0BaHUU, — BOT CBOMCTBA sA3bika Python, mos-
BOJIAIOIINE UMETh OOJBIIYI0 T'MOKOCTh B KOMOWHAIUM MPOLEAYPHOTO U
00BbEKTHO-OPHUEHTHUPOBAHHOTO TIOIXOIOB.

21. MATPUYHBLIE BBIYUCJIEHUSA

3aech MPUBOAUTCS 0030p APYTHX MAKETOB JJII HAyYHBIX BBIYHC-
JICHUH.

Numeric Python — 53T0 HeckOIbKO MOJyIEH JIs BBIYUCICHHUI
C MHOTOMEPHBIMH MAacCCHBaMH, HEOOXOIWMBIX JIsi MHOTHX YHCICHHBIX
npwioxkernii. Moayns Numeric BaHocut B Python BO3MOXKHOCTH Takux
nmakeToB u cucrtem, kak MatLab, Octave(anamor MatLab), APL, J, S+,
IDL. CtouT 3aMeTHUTh, YTO HEKOTOPBIE CHHTAKCUYECKUE BO3MOKHOCTH Py-
thon, cBsI3aHHBIE C UCTOJIB30BAHUEM CPE30B, OBUIM CIEHATBHO pa3pabdo-
taubl 1t Numeric.

Numeric Python nmeer cpenctpa js:

® MaTpu4HBIX BbluuciaeHuit LinearAlgebra;

® OnicTporo npeodpazoBanus Oypee FFT;

® paboThI C HEAOCTAIIUMHU IKCTIEPUMEHTATLHBIMU JaHHBIMUA MA ;

® craTucTudeckoro moaenupoBanus RNG;

® SMyJIsiMK 0a30BBIX (PyHKIMI Tporpammbl MatLab.

21.1. Moayab Numeric
Moaynas Numeric ompeaensieT MOJHOICHHBIA THII-MacCUB M COJIEP-
KUT OOJIBIITOE YUCIO DYHKIIMK IS onepanuii ¢ MmaccuBaMu. Maccué — 310
HAa0OpP OJHOPOHBIX JIEMEHTOB, IOCTYIHBIX IO WHJEKCaM. MacCUBBI MO-
ayiast Numeric MoryT ObITh MHOTOMEPHBIMH, TO €CTh UMETh 00JIee OJTHOM
pazmepHocmu.
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21.2. Co3nanue MmaccuBa
JIJIs co3maHMs MacCHMBa MOXKHO MCIIOJIB30BaTh (yHKIHIO array(),
B KOTOPOM YKa3aHO COJICP)KUMOE MacCHBa (B BHJIC BJIOKEHHBIX CIIHCKOB) H
tuna. OyHkuUsa array() nmesacT KOIHUIO, €COU €€ apryMEHT — MAacCHB.
®dynkius asarray() padotaeT aHaJOTHYHO, HO HE CO3/1aeT HOBOIO MAaCCH-
Ba, KOTJa €€ apr'yMEHT YK€ SBIISETCS MAaCCHBOM:

>>> from Numeric import *

>>> print array([[1, 2], [3, 4], [5, 6]])

[[12]

[3 4]

[5 6]]

>>> print array([[l, 2, 3], [4, 5, 6]], Float)
[[1.2.3.]

[4. 5. 6.]]

>>> print array([78, 85, 77, 69, 82, 73, 67], 'c")
[NUMERIC]

B kadecTBe »7€MEHTOB MaccuBa MOYKHO HCIIOJB30BaTh CIICIYIOIINE
tunbl: Int8-Int32, UnsignedInt8-UnsignedInt32, Float8-Float64, Com-
plex8-Complex64 u PyObject. Yucna 8, 16, 32 u 64 nokasbiBatoT KOJIHYe-
CTBO OUTOB Juis XpaHeHus BenuuuHbl. Tumnsl Int, Unsignedinteger, Float u
Complex coOTBETCTBYIOT HAUOOIBIINM MIPUHSITHIM Ha JAHHOU 1atgopme
3HauYeHUsIM. B MaccuBe MOKHO Tak)Ke€ XpaHUTh CCHUIKH Ha MIPOU3BOJIBHBIC
OOBEKTHI.

KonnyecTBo pazMepHOCTEl U IJTHHA MacCHUBa IO KaKI0H OCH Ha3bl-
BaroTcst hopMoit MaccuBa (shape). Jloctyn k hopme MaccuBa peanu3yercs
gyepes arpuOyT shape:

>>> from Numeric import *

>>> a = array(range(15), Int)

>>> print a.shape(15,)

>>> print a
[01234567891011 1213 14]
>>> a.shape = (3, 5)

>>> print a.shape

3,5)

>>> print a
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[[01234]
[56789]
[10 11 12 13 14]]

21.3. MeToabl MaccCMBOB
[Ipunate Hy)HYI0O dopMmy MaccuBy MokHO dyHKiuerr Numeric,
reshape(). Ota ¢pyHKIMS cpa3zy co3maeT 00BEKT-MACCUB HYXHOU (HOPMBI
13 TIOCTIEIOBATEIHbHOCTH.

>>> import Numeric
>>> print Numeric.reshape("abpakamgadp", (5, -1))
[[a 6]

[p a]

[k a]

[ a]

[0 p]]

B stom npumepe 1mudpa -1 B ykazanuu (HopmMbl MaccuBa TOBOPUT
O TOM, YTO COOTBETCTBYIOIIIEE 3HAUECHUE MOKHO BBIYMCIHUTHL. OOIee Ko-
JIMYECTBO JIEMEHTOB MacCHBa M3BECTHO (JECSTh), MTOATOMY JJIMHY BIIOJb
OJTHOM M3 pa3MEPHOCTEH 3aaaBaTh He oOs3arenbHO. Yepe3 aTpuoOyt flat
MO>KHO MOJIYYUTh OJJHOMEPHOE MPEICTABICHUE MACCHUBA!

>>>a =array([[1, 2], [3, 4]])
>>>b = a.flat

>>> b

array([1, 2, 3, 4])
>>>Db[0] =9
>>> b

array([9, 2, 3, 4])
>>> g array([[9, 2], [3, 4]])

Craenyer 3aMETHTh, YTO DTO HOBBIA BHJ TOTO K€ MAacCHBA, IIOITOMY
OpHCBAaMBAaHUE 3HAYEHHMH €ro dJeMEHTaM MPHUBOAMT K M3MEHEHUSM B HC-
xogHom MaccuBe. ®ynkums Numeric.resize() moxoxxa nHa Numer-
ic.reshape(), Ho MOKeT MMOACTPanBaTh YHUCIO DJICMCHTOB:
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>>> print Numeric.resize("NUMERIC", (3, 2))
[[NU]

[M E]

[R 111
>>> print Numeric.resize("NUMERIC", (3, 4))
[[N UM E]

[RTCN]

[UM ER]]

®ynknus Numeric.zeros() mopoxgaeT MacCMB W3 OJHUX HYJICH,
a Numeric.ones() — u3 ogaux enuHuIl. EAMHIYHYIO MaTpUITy MOKHO TIO-
ay4uuTh ¢ omoisio Gyukmuu Numeric. identity(n):

>>> print Numeric.zeros((2,3))
[[0 0 0]
[0 0 0]]
>>> print Numeric.ones((2,3))

[[111]
[111]]

>>>print Numeric.identity(4)
[[1 000]

[0100]
[0010]
[000 1]]

JIJIs KOMPOBaHUS MaCCHBOB MOYKHO HMCIIOJIb30BaTh MeTo 1 COpPY():

>>> import Numeric

>>> a = Numeric.arrayrange(9)
>>> a.shape = (3, 3)

>>> print a

[[012]

[345]

[678]]

>>>al = a.copy()

>>>al[0, 1]=-1 #onepauus Hag Konuen
>>> print a

[[0 1 2]
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MaccuB npespainaercss o0paTHo B ciicok Meto oM tolist():

>>> a.tolist()
[[0, 1, 2], [3, 4, 5], [6, 7, 8]]

21.4. Cpe3bl MacCUBOB
Oo0bekThI-MaccuBbl NUMEriC HCIOIBb3YIOT PaCIIMPEHHBINH CHHTAKCHC
BbIIeTIeHUs cpe3a. Cieayronue IpUMepPhl HILTIOCTPUPYIOT Pa3IuvHbIC Ba-
puaHThl 3anucu cpe3oB. Oyuknus Numeric.arrayrange() sBisercs aHa-
jgoroMm range() ais MacCHBOB.

>>> import Numeric

>>> a = Numeric.arrayrange(24) + 1

>>> a.shape = (4, 6)

>>> print a H#UCXOIHBIN MaCcCUB

[[123456]

[789 1011 12]

[1314 1516 17 18]

[19 20 21 22 23 24]]

>>>print a[1,2] # snemeHT

1,29

>>> print a[l,:] # cTtpoka 1

[789 1011 12]

>>> print a[l] # TOXeE CTpoka 1

[789 1011 12]

>>> print a[:,1] # cTonber 1

[2 8 14 20]

>>> print a[-2,:] #OpeanocieaHss CTpoka

[1314 1516 17 18]

>>> print a[0:2,1:3] #okHO 2x2

[[23]

[8 9]]

>>> print a[l,::3] #Kax Il TPETUN STIEMEHT CTPOKHU 1
[7 10]

>>> print a[:,::-! [#37€MEeHTBI CTPOK B 00paTHOM IMOPSIIKE
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[654321]
[1211109 8 7]

[18 17 16 15 14 13]
[24 23 22 21 20 19]]

Cpe3 He KOomupyeT MaccuB (Kak 3TO MMEET MECTO CO CIHMCKaMH),
a JaeT JAOCTYIl K HEKOTOpOW dactu maccuBa. [lanee B mpumepe MeHsETCs
Ha 0 KaXJbli TPETUH 3JIEMEHT CTPOKH 1:

>>>a[1,::3]=Numeric.array([0,0])
>>> print a

[[123456]

089011 121

[1314 1516 17 18]

[19 20 21 22 23 24]]

B creayromux nmpuMepax HaXoJIUT MPUMEHEHHE JOCTATOYHO peKast
CUHTaKCHYeCKass KOHCTPYKIHs: cpe3 ¢ MHoroTtouneM (Ellipsis). MuoroTo-

gue CTaBUTCS Il YKa3aHWsI MPOM3BOJBHOTO YHCIIA TPOIYIIEHHBIX pa3-
MepHoOCTEH (:, I, ..vy & ):

>>> import Numeric
>>> a = Numeric.arrayrange(24) + 1
>>> a.shape = (2,2,2,3)
>>> print a

[[[[ 12 3]

[456]]

[[789]

[10 11 12]]]
[[[13 14 15]

[16 17 18]]

[[19 20 21]

[22 23 24]]]]
>>>print a[0, ...] # 0-i1 60K
[[[123]

[456]]

[[7 89]

[10 11 12]]]
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>>>print a[0, :, :,0] #110 TIepB.1 MOCIEA.pa3MEPHOCTH
[[14]

[ 7 10]]

>>> print a[0, ...,0] #TO €,C UCTIOJIb3.MHOTOTOYHS

[[14]
[ 7 10]]

21.5. YHuBepcajabHbie PYHKIHMHU 3JI€MEHTOB MACCUBOB
Monyns Numeric ompenenser Habop (QyHKIHMA I TPUMEHEHHS
K 2JIeMeHTaM MaccuBa. OYHKITMU MPUMEHUMBI HE TOJIBKO K MacCHBaM, HO
M K TOCIIEAOBATEIBHOCTAM (K COXKaJICHUIO, UTEPATOPHI IMOKa HE MOJJIEP-
KUBaroTcs). B pe3ynbTare moiay4yaroTcss MaCCHBBI.

OyHKIUA Omnucanue
1 2
add(x,y) CnoxeHue
subtract(x, y) Borauranmne
multiply(x, y) YMHOKEHNE
divide(x, y) Henenue
remainder(x,y),fmod(x,y) [TomyyeHue ocTaTka OT JI€JICHUS

(Z17151 LETIBIX YUCET U YKCel C IJ1aBa-
IOIIIEH 3amsITOM)

power(x) Bo3BeneHnue B cTeneHb

sqrt(x) N3BnedyeHne KOpHs KBaAPaTHOTO

negative(x), absolute(x), CmeHa 3HaKa u a0COIIOTHOE 3Haue-

fabs(x) HUE

ceil(x), floor(x) Haunmenbiiee (HanbombImee) 1eoe,
OoubIiee (MEHBIIIEE) UM PaBHOE ap-
T'YMEHTY

hypot(x,y) JIMMHa TMIOTEHY3bI IO IBYM KaTe-
TaM: X,y

sin(x), cos(X), tan(x) Tpuronomerpudeckue QyHKIIUU

arcsin(x), arccos(x), arctan(x) OOpaTHbIE TPUTOHOMETPUUECKHE
byHKINH
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OxoHuyaHue TaOIUIBI

1 2

arctan2(Xx,y) ApPKTaHTE€HC OT YaCTHOT'O apTyMEHTA

sinh(x), cosh(x), tanh(x) ['unep6osnnueckue GyHKITUU

arcsinh(x), arccosh(x), OOparnsbie runepOoandeckue QyHk-

arctanh(x) 10507

exp(x) DKCIOHEHTa

log(x) , loglO(x) HarypanbHblil B 1€CATUYHBIN JIOTa-
pUQpMBbI

maximum (X, y) Maxkcumym

minimum(x,y) Munumym

conjugate (X) ConpspxeHue (151 KOMIUIEKCHBIX
qucen)

equal(x, y), not_equal(x,y) PaBHO, HE paBHO

greater(x, y), greater equal(x, bonsie, 6oJbllie WK paBHO
y)

less(x,y), less_equal(x, y) MeHbl1ie, MEHbIIIE WJIK PABHO
logical and(x, y), Jlornueckue U, NJIN

logical or(x,y)
logical xor(x,y) Jlornueckoe uckmroyaroniee MJIN
logical not(x) Jlornueckoe HE
bitwise and(x, y), [To6urtossie 1, NJIN

bitwise or(x,y)
bitwise xor(X,y) [To6uToBoe uckmovaromee MJIN
invert(x) [To6uToBas nHBEpCUS

left shift(x, n), right_shift(x, n) [loOutoBsIe CABUTH BJIEBO U BIIPABO
Ha n OUTOB

21.6. ®ynxkuumn moayJasa Numeric
B tabaune npencrasnensl GyHkiuyn moayiass Numeric, kotopsie sB-
JISIFOTCS KPATKOW 3alMChI0 HEKOTOPHIX Hanbosiee ynoTpeOUTENbHBIX CoUe-
TaHUH QyHKIUNA 1 MeTooB. [lapameTp axiS B PyHKIMAX yKa3bIBacT pas-
MEPHOCTb.
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OyHKIUSA Ananor GyHKIUH

sum(a, axis) add.reduce(a, axis)
cumsum(a, axis) add.accumulate(a, axis)
product(a, axis) multiply.reduce(a, axis)
cumproduct(a, axis) multiply.accumulate(a, axis)
alltrue(a, axis) logical and.reduce(a, axis)
sometrue(a, axis) logical or.reduce(a, axis)

21.7. Moayasb LinearAlgebra

Monyne LinearAlgebra conepxut anropuTMbl TUHEHHON anreOpHl,
B YAaCTHOCTH HAaXOXKJICHUE OMPEACIUTENST MATPHUIIbI, PEIICHUN CUCTEMBI
JUHEWHBIX YpaBHEHUM, 0OpaIlleHUs] MaTPHUIIbl, HAXOXIECHNUA COOCTBEHHBIX
gucesl U COOCTBEHHBIX BEKTOPOB MATPHIIbI, PA3IOKEHUS MATPUIBI Ha
MHOXHUTEIIN.

dyukius LinearAlgebra.determinant() maxomur omnpeneauTens
MaTpUILIbL:

>>> import Numeric, LinearAlgebra
>>> print LinearAlgebra.determinant( Numeric.array([[1,-2],[1,5]]))
7

®dyukius LinearAlgebra.solve linear_equations() pemaer jm-
HEeWHEbIE YPaBHCHHUA BHU A ax=b 1o 3aIaHHbIM APTrYMCHTAM a4 U b:

>>> import Numeric, LinearAlgebra

>>> a = Numeric.array([[1.0,2.0],[0.0,1.0]])

>>>b = Numeric.array([1.2,1.5])

>>>x = LinearAlgebra.solve linear equations(a,b)
>>> print "x=", x

x =[-1.8 1.5]

Korma maTtpuiia ¢ uMeeT HyJIeBOW ONpeIeIuTeNb, CUCTEMAa UMEET HE
CIMHCTBEHHOE pelIeHre U Bo30ykmaercs uckimouerue LinAlgError:
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>>> a=Numeric.array([[1.0,2.0],[0.5,1.0]])

>>> x=LinearAlgebra.solve linear equations(a,b)

Traceback(most recent call last):

File "<stdin>", line 1, in ?

File "/usr/local/lib/python2.3/site-
packages/Numeric/LinearAlgebra.py", line 98, in solve linear equations
raise LinAlgError, 'Singular matrix' LinearAlgebra.LinAlgError: Singu-
lar matrix

®dyukmusa LinearAlgebra.inverse() Haxoaut oOpaTHYIO MaTpHILy.
OpHako He cjeayeT peliaTh JIMHCHHBIC ypaBHEHHUS YMHOXxeHHeM Lin-
earAlgebra.inverse() Ha oOpaTHyI0 MaTpHIly, TaKk KaK OHa OIpejescHa
yepes LinearAlgebra.solve_linear_equations():

solve linear equations(a,Numeric.identity(a.shape[0]))

dyukius  LinearAlgebra.eigenvalues() nHaxoaur coOCTBEHHBIC
3HaueHus Mmatpuipl, a LinearAlgebra.eigenvectors() — cobcrBeHHBIC
3HAYCHUS U COOCTBEHHBIC BEKTOPBHI.

>>>from Numeric import array, dot

>>>from LinearAlgebra import *

>>> a=array([[-5,2],[2,-7]])

>>>Imd = eigenvalues(a)

>>> print "Co0cTtBeHHbIe 3HaueHus:",Imd
CoobcTtBeHnnble 3HaueHUs: [-3.76393202 -8.23606798]
>>> (Imd, v) = eigenvectors(a)

>>> print "Co0OcTBeHHbIE BeKTOpa:"

CoOcTBEeHHBIE BEKTOPA:

>>> print v

[[ 0.85065081 0.52573111]

[-0.52573111 0.85065081]]

>>> print "IIpoBepka:", dot(a,v[0]) — v[0] * Imd[0]
[Iposepka: [ -4.44089210e-16 2.22044605¢e-16]

[IpoBepka MOKa3bIBAET, YTO TOXKIECCTBO BBIMTOJIHAETCA C JIOCTATOYHO
OOJIBIIIONM TOYHOCTBHIO (YMCIA COBCEM MAJICHbKHE, MPAKTUYECKU HYIIH):
COOCTBEHHBIE YKClIa U BEKTOPhI HAlJIEHbI BEPHO.
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21.8. Moayabs RandomArray
B monyne cobpanbl GyHKIIUN I TEHEpPAIUM MAaCCUBOB CIyYailHBIX
YHCEJI PAJIMYHBIX PACOPEICICHUN U CBOUCTB. MIX MOXXHO NMPUMEHSATh A
MaTEMATUYECKOTO MOJICTIUPOBAHUS CTOXACTUYECKUX CUCTEM.
®dynknus RandomArray.random() co3maeT MaccuBBI K3 IICEBIO-
CIIy4ailHBIX YHCEJI, pABHOMEPHO pacripeieieHHbIX B uHTepBase (0,1):

>>>import RandomArray

>>>print RandomArray.random(10)

#10 nceBOOCTy4alHBIX YHACEN

[0.28374212 0.19260929 0.07045474 0.305476820.10842083
0.14049676 0.01347435 0.37043894 0.47362471 0.37673479]

>>> print RandomArray.random([3,3])

# MaccuB 3X3 U3 ICEBAOCITYYANHBIX YUCEII

[[ 0.53493741 0.44636754 0.20466961 ]

[ 0.8911635 0.03570878 0.00965272]

[ 0.78490953 0.20674807 0.23657821]]

®dynknus RandomArray.randint() ans monyyeHus MaccuBa paBHO-
MEPHO pacHpe/CICHHbIX YHCE]I W3 3aJaHHOrO0 WHTEpBajla M 3aJaHHOU
(bopMmBbI:

>>> pront RandomArray.randint(1,10,[10])
819975253 2]

>>> print RandomArray.randint(1,10,[10])
[2255773437]

MoxHO TONny4YaTh M CIy4YalHbIE [EPECTAHOBKM C ITOMOIIBIO
RandomArray.permutation():

>>> print RandomArray.permutation(6)
[401325]
>>> print RandomArray.permutation(6)
[120354]

I[OCTYHHBI U Apyruc pacripCacjaCcHusa il IMOJYHYCHHUA MaCCHUBA HOP-
MaJIbHO PaCIIpCaACICHHBIX BCJIIMYWH C 3aldHHBIM CPCAHUM U CTAHAAPTHBIM
OTKJIOHCHHNCM:
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>>> print RandomArray.normal(0,1,30)

[-1.0944078 1.24862444 0.20415567 -0.74283403 0.72461408 -
0.57834256 0.30957144 0.8682853 1.10942173 -0.39661118
1.33383882 1.54818618 0.18814971 0.89728773 -0.86146659
0.0184834 -1.46222591 -0.78427434 1.09295738 -1.09731364
1.34913492 -0.75001568 -0.11239344 2.73692131 -0.19881676 -
0.49245331 1.54091263 -1.81212211 0.46522358 -0.08338884]

Crnenyromiasi TabauIa TPUBOAUT PYHKIMHU JUIsl IPYTUX pacmipeesie-
HUM.

OYHKIUS U €€ apTyMEHTBI Ornucanue
1 2
F(dfn,dfd,shape=[]) F-pacnipenenenue
beta(a,b,shape=[]) bera-pacnpenenenue
binomial(trials,p,shape=[]) buHOMUanbHOE pacnpeaereHmue
chi_square(df,shape=[]) Pacnpenenenue xu-kpajapar
exponential(mean, shape=[]) DKCHOHEHIMAIIBHOE pacIpee-
JICHUE

gamma(a,r,shape=[]) I"'amMmma-pacnpeaeneHue
multivari- MHoromepHoe

ate normal(mean,cov,shape=[]) HOPMAaJIbHOE pacrlpeiesieHre
negative binomial(trials,p, HeratuBHoe OMHOMUAIBLHOE

shape=[])
noncentral F(dfn,dfd,nconc, HenenrpansHoe

shape=[]) F-pacnpenenenue
noncentral chi square(df, HeuenrpansHoe

nconc, shape=[]) XU-KBaJIpaT pacrpejie-JIeHue
normal(mean,std,shape=[]) HopmansHoe pacnipenenenue
permutation(n) Cny4aliHasg nepecTaHOBKA
poisson(mean,shape=[]) [lyaccOHOBCKOE pacnpeiesieHue
randint(min,max=None,shape=[]) CnyuaiiHoe uemnoe
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OkoHYaHuE TAOJIUIIBI

1 2

random(shape=[]) PaBHOMepHOE pacnpeeneHue
Ha unrepsaie (0, 1)

random_integers(max,min=I, Crny4aitHoe 11e5oe

shape=[])

standard normal(shape=[]) CrangapTHOE HOpMaJLHOE pac-
npeiesICHHE

uniform(min,max,shape=[]) PaBHOMEpHOE pacnipenenecHue

22. OBPABOTKA TEKCTOB. PEI'YJISAPHBIE BBIPAKEHMU L.
UNICODE

[Tox 0O0pabOTKOW TEKCTOB TMOHMMAETCS aHAW3, MpeoOpa3oBaHUE,
MOUCK, MOPOXAeHUE TeKCTOBOM nH(popManuu. O0paboTKa €CTECTBEHHBIX
TEKCTOB — 3TO TPOIECC HEHCKYCCTBEHHOTO HMHTEUICKTA. 3JIeCh HE pac-
cMaTpuBaeTCsl 00paboTKa TEKCTOB MOCPEACTBOM TEKCTOBBIX MPOIIECCOPOB
U PEIAKTOPOB, XOTs HEKOTOphIe 3 HUX (Hampumep, Cooledit) mpemxocras-
JISIOT BO3MOYKHOCTH IMHCAaTh MAaKpOKOMaH Ibl Ha Python.

Jiis Python co3manbl MOayu JIjIsl paOOTHI ¢ €CTECTBEHHBIMH SI3bIKA-
MU, JUIS JTIMHTBUCTUYECKHUX HCCICAOBaHUN. XOPOIIMM TPUMEPOM CIYKUT
nitk (the Natural Language Toolkit).

22.1. CTpoku

Ctpoku B s3pike Python sBisitoTcss TUIIOM JaHHBIX, CHENUATBHO
npeHa3HAaYEHHBIM 11 00pabOTKH TeKcToBOM MHbopMaluu. CTpoka Mo-
XKET COACPkKATh MPOU3BOJILHO JNIMHHBIA TEKCT (OTPaHUYEHHBIN UMEIOIIEH-
Cs MaMSIThIO).

B HoBBIX Bepcusax Python uMeroTcst 1Ba Tuma CTpok: OOBIYHBIE CTPO-
K (mociieioBaTeabHOCTh OaiitoB) M Unicode-cTpoku (mociienoBaTelb-
HOCTh cuMBOJIOB). B Unicode-cTpoke Kakaplii CUMBOJ MOXKET 3aHUMATh
B mamsiTu 2 uiu 4 Gaiita B 3aBUCUMOCTH OT HACTPOEK MEPHOJIa KOMIWIALIUH.
UeThipexO0alTOBbIE 3HAKA HCMOJB3YIOTCSI B OCHOBHOM JIJII BOCTOUYHBIX
A3BIKOB.

B s3pike Python u cramgaptHOil OMOIMOTEKE 3a HEKOTOPHIMHU HC-
KJIIOYEHUSIMHU cTpoku U Unicode-CTpoku B3anMO3aMEHSIEMbl, B COOCTBEH-
HBIX TPUJIOKEHUSIX JJIsI COBMECTUMOCTH ¢ 00OMMU BUJAMH CTPOK CIEAYET
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n30eraTth MpoBEpoK Ha TUMN. Eciam 3T0 HEOOXOAMMO, MOKHO MPOBEPSTH
NPUHAAJICKHOCTh 0a3oBoMy (1y1si cTpok ¥ Unicode-CTpoK) TUIY € MOMO-
miplo isinstance(s,basestring).

ITpu ucnonb3oBanuu Unicode-CTpOK clieyeT MOMHHUTh, YTO UMEHHO
Unicode-nipenicTaBieHue SBISETCS TJIABHBIM, @ BCE OCTaJbHbBIC KOJTUPOBKHU
— JIUIIb YACTHBIMU CIIy4asiMU TIPEJICTABICHUS TEKCTa, KOTOPhIE HE MOTYT
nepeaaTh BceX CUMBOJIOB. be3 Takoil yCTaHOBKHM OyJeT HEMOHSITHO, MoYe-
My mpeoOpa3oBaHHE M3 BOCBMHUOMTHON KOIUPOBKHM HazbiBaeTcs decode
(mexomupoBanwue). [ BHENTHETO MPEJCTABICHUS MOXKHO C YCIIEXOM HC-
1oJ1b30BaTh KOAUPOBKY UTF-8, XOTs, KOHEUHO, 3TO 3aBUCUT OT PEIIAEMBIX
3ajay.

st Toro uto6sr Unicode—nutepanst B Python-nporpamme Bocmnpu-
HUMAJIMCh MHTEPIPETATOPOM IPABUIBLHO, HEOOXOIUMO yKa3aTh KOJIUPOB-
Ky B Hadajie MpOTrpaMMbl, 3aIlMCaB B MEPBOM MJIM BTOPOM CTPOKE, HAIPHU-
mep, cienyromee (st Unix/Linux):

# -*- coding: koi8-r -*-

iy (moxg Windows):

# -*- coding: cpl251 -*-

MoryT ObITh U IpyTHE BapUAHTHI:

# -*- coding: latin-1 -*-

# -*- coding: utf-8 -*-

# -*- coding: mac-cyrillic -*-

# -*- coding: 1s0-5 -*-

[TonHbIN IepeyeHb KOJUPOBOK (M X MCEBIOHUMOB):

>>> import encodings.aliases

>>> print encodings.aliases.aliases
{'i1so_ir_6": 'ascii',

'maccyrillic': 'mac_cyrillic',
'Iso_celtic'": 'is08859 14/,
'‘ebedic_cp wt': 'cp037',

'tbm500'": 'cp500', ...

Ecnn xonupoBKa HE yKas3aHa, TO CUYMUTAETCS, YTO UCHOIB3yETCS US-
ascii. Ilpu stom maTepnperatop Python Oymer BeImaBaTh Mpeayrnpexie-
HUSI TIPU 3aITYyCKE MOAYJIS:
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sys:1: DeprecationWarning: Non-ASCII character "xf0' in file exam-
ple.py

on line 2, but no encoding declared;

see http://www.python.org/peps/pep-0263.html for details

22.2. CTPOKOBBIE JIUTEPAJIBI

CTpoKu MOXKHO 33/1aTh B IIPOTrpaMMe C IMMOMOIIBI0 CTPOKOBBIX JIUTE-
pasoB. JluTepanbl 3aMUCHIBAIOTCS C UCIIOJIB30BaHHEM anocTpodoB «'», Ka-
BBIYEK «'» WJIM 9TUX € CHMBOJIOB, B3ATHIX TPIKIbl. BHYTpU nmuTepanos
oOpaTHasi Kocasi 4epTa UMEET cheluaibHoe 3HaueHue. OHa CIyKUT s
BBOJIa CIICIIMAIBHBIX CUMBOJIOB M JJI1 YKa3aHWs CHMBOJIOB 4Ye€pe3 KOJIbI.
Ecnu mepen CTpOKOBBIM JIMTEpPAjOM IMOCTAaBICHO I, TO OOpaTHasi Kocas
yepTa HE UMEET CMEIMaIbHOTO 3HaueHus (T — OT aHTJIMKUCKOTO CJIOBa raw,
CTpOKa 3amaeTrcs Kak ecTh). Unicode-nuTepalibl 3a7at0Tcs ¢ MPeUKCOM S.
BoT HecKkoJIbKO IPUMEPOB:

sl ="crpoka 1"
s2 =r'\1\2'
s3 = """apple\ntree

nmnn

# \n- CUMBOIJI IIepeBOia CTPOKHU

OOparHasi Kocasg 4yepTra HE JOJKHA OBITh IMOCJIEAHUM CHMBOJIOM
B JIMTEpaje, TO €CTh Sir\ BEI30BET CHHTAKCHYECKYIO OLIUOKY.

VYka3zaHue KOJAMPOBKHU MO3BOJsICT MpuUMEHATh B Unicode-murepanax
PUBEJCHHYIO B Hayaje MporpaMMbl KOJUPOBKY. Eciin KogupoBKka He yKa-
3aHa, MOYKHO TI0JIb30BaThCS TOJIBKO KOJIaMH CHMBOJIOB, 3aJJaHHBIMHU Yepe3
00paTHYIO KOCYIO UepTy.

22.3. Onepauum HaJ CTPOKAMH
K omnepanusam Haj cTpokamu, KOTOpPbIE MUMEIOT CHEIUAIBHYI0 CHH-
TaKCUYECKYIO0 TOJJECPKKY B S3bIKE, OTHOCATCSI, B YACTHOCTH, KOHKATEHa-
1A (CKJIEUBaHUE) CTPOK, IOBTOPEHUE CTPOKH, (POPMATUPOBAHUE:

>>> print"AH _+_"B","A"*5,"%S" %HAH
AB AAAAA A

B omepanuu gopmaTupoBaHUs JIEBBIM ONepaH SBISETCS CTPOKOM
dbopMmara, a nmpaBblii MOXKET OBITh JUOO KOPTEKEM, JUOO clIoBapeM, 10O
HEKOTOPBIM 3HAYEHHEM JPYroro THIA:
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>>> print "%i1" % 234

234

>>> print "%i %s %3.2f" % (5, "ABC", 23.45678)
5 ABC 23.46

>>>a =123

>>>b=]1, 2, 3]

>>> print "%(a)i: %(b)s" % vars()

123:[1, 2, 3]

22.4. Onepauusi popMaTHPOBAHUSA

B ctpoke opmara kpoMe TEKCTa MOTYT YHOTPeOJAThCsl crenudu-
Kallu{, perjaMeHTUpYolKe (popMar BbIBOOAUMOro 3HaueHus. Crnenudu-
Kallsi UMEET CUHTAKCHUC:

"%" [ktou ][ baar® |[mmp][.TOYHOCTS |[yTMHA THUIa |cienuduKaTop

kio4: ("' cMMBOJT 32 UCKIIFOYEHUEM KPYTJIbIX CKOOOK™ ")"

(bﬂal": !'+V' | "_H I Hp06eﬂ I H#H I HOH

me: (H 1” . "9")("0" . H9H)>l< ( nkn

TOYHOCTH: ("1" ... " 9")* | " *"
mmHa_tuna: "a" L "z" T"A" "2
cnenudukarop: "a" ... "z" [ "A" ... "z" ["%"

31ech CUMBOJIBI 0003HAYAIOT CIIETYIOIIEe:
® KJIIOY — KJIFOY U3 CJIOBaps;
(bar — TOMOTHUTENIbHBIE CBOMCTBA ITPE0Opa30BaHus;
TP — MUHUMAaJTbHAS IITUPUHA TI0JIS;
TOYHOCTh — TOYHOCTb (JIJISI YMCEJI C TUIaBAIOIIEH 3amsaTon);
JUIMHA THTa — MO (HUKaTOp THIA;
e crenuduKaTop — TUII MIPEACTABICHUS BRIBOJIUMOTO O0OBEKTA.
B caenyromeid Tabnuiie mpuBeAeHbl HEKOTOpPbIE HanOoJiee ymoTpe-
OuTenbHbIC 3HAUCHUS I crienudukanuu GopMaTHpOBaHHUS.

CumBon  IlpumeHenue O6o3HaveHne
1 2 3

0 @Ojrar 3aroJHEeHUE HYJISIMU CJIEBA

- @dar BripaBHUBaHUE 1O JIEBOMY Kparo

+ @djar OO0s3aTenbHBINA BHIBOJ] 3HAKA YKCIIA
[Tpoben ®nar Hcnonbp3oBath mpoOes Ha MECTE 3HaKa YKcia

d, 1 Cnenuduka- |3HAKOBOE LIETOE

TOP
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OxoHYaHue Ta0IUIBI
1 2 3

u Cnenudukarop be3zHakoBoe 1enoe

Cnemundukatop BocbmepuuHoe 0€33HaKOBOE 11€10€

X, X Cnenudukarop IllecTHannarepuuHoe 6€33HAKOBOE 1I€JI0€
(CO CTPOYHBIMH HWJIM MPONKUCHBIMU JIATHH-
CKHUMHU OyKBaMH )

e, B Cnenudukarop Yucio ¢ miaBaroniei 3ansiator B popmare ¢
AKCIIOHEHTOMN

f,F Cnemudukarop Yucio ¢ miaBaroIiei 3ansiaTou

g.G Cnenuduxkarop Yucio c¢ miaBaroliei TOUKoi B 6osee Ko-

POTKOM HaIMCaHUH (ABTOMATHYCCKU BbI-
oupaercs € nim f)

C Cneunduxkarop OAMHOYHBIA CUMBOII (IIE0€ YHCIIO UIIH
OJIHOCUMBOJIbHASI CTPOKA)

r Cnenudukarop JIr000i 00BEKT, TPUBEACHHBIN K CTPOKE
bynkuueit repr()

S Cneuundukatop JIro0oit 00BEKT, MPUBEAECHHBIN K CTPOKE

dyHKIHEH Str()

% Cneunduxkarop 3Hak nporeHTa. J{Jis 3a1anus 0 JMHOYHOIO
npoIeHTa HeoOxoauMo 3anucarb % %

22.5. Mnpexceol u cpe3bl
Crenyer HalOMHUTbH, YTO CTPOKHU SIBIIAFOTCS HEM3MEHUYMBBIMHU IOCIIE-
NOBATEJIbHOCTSIMH, ITIOATOMY K HHUM MOYKHO NPUMEHSTH ONEpalUU B3STHS
AIIEMEHTA 110 UHIECKCY U CPE3BL:

>>> g = "tpancnopt"
>>> print s[0], s[-1]
TT

>>> print s[-4:]

nopT

>>> print s[:5]

TpaHC

>>> print s[4:8]
criop
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[Ipu BbIIEIEHUU Cpe3a HYMEPYIOTCS HE CUMBOJIBI CTPOKH, a MpOMe-
KYTKU MEXK]Ty HUMHU.
22.6. MoayJb string
Jlo TOTrO Kak y CTpOK TMOSBUJIMCH METOMABI, JIJIs ONepaluii Haja CTPoO-
KaMH TIpUMEHsUICS Monynb String. TlpuBeneHHbIN IpUMeEp AEMOHCTPUPY-
eT, KaKk BMeCTO (yHKIHMH U3 MOayJs String mcnons3oBarh MeToa (KCTaTH,
nocjennee oonee 3PHEKTUBHO):

>>> import string

>>> g = "one,two,three"
>>> print string.split(s, ",")
['one', 'two', 'three']

>>> print s.split(",")

['one', 'two', 'three']

B Python 2.4 mnosBunace anbTepHaTHBA HCMOJIB30BAHUIO ONEpAIUU
dbopmatupoBanus — kinacc Template. [Tpumep:

>>>import string

>>>tpl = string. Template("$a + $b = ${c}")
>>>q =2

>>>h =3

>>>c=a+Db

>>>print tp1.substitute(vars())

2+3=5

>>>del ¢ # ynansieTcsi ums ¢
>>>print tpl.safe substitute(vars() )
2+3=8c

>>>print tp1.substitute(vars(), c=a+b)
2+3=5

>>> print tpl.substitute(vars())

Traceback (most recent call last):

File "/home/rnd/tmp/Python-2.4b2/Lib/string.py",

line 172, in substitute return self.pattern.sub(convert, self.template)
File "/home/rnd/tmp/Python-2.4b2/Lib/string.py",

line 162, in convert val=mapping[named] KeyError:'c'
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OObekT-11a0JI0H HMMEeT JBa OCHOBHBIX Merojaa: substitute() wu
safe_substitute(). 3nmauenus mIs MOACTAaHOBKHM B IIa0JIOH OepyTcs H3
cnoBaps (vars() comepKUT cIoBaph CO 3HAYCHUSIMH MEPEMCHHBIX) WM U3
MMCHOBAHHBIX (aKTUYCCKUX MapaMmeTpoB. Ecim ecTh HEOMHO3HAYHOCTH
B 3aJ[aHWM KJII0Ya, MOXKHO HCIIOJIb30BaTh (UT'YpPHBIC CKOOKH MPHU HamKca-
HUU KJII0Ya B 11a0JIOHE.

22.7. MeToabI CTPOK
B Tabnuile HHKe MPUBENECHBI HEKOTOPhIE HauOoJee YIMOTPEOUTENb-
HBIE METOJIbI 00BEKTOB-CTPOK U Unicode-00bEKTOB.

Meron Onucanue
1 2
center(w) LleHTpUpy€eT CTPOKY B MOJE AJIUHBI W
count(sub) Yucno BXOXKACHUN CTPOKU SUD B cTpoke

encode([enc[,errors]]) Bo3sBpaiaer ctpoky B koaupoBke enc. Ilapa-
METp €Irors MoKeT NMPUHUMATh 3HAYCHHUS
"nn

"strict" (mo ymomuanuro), "ignore", "replace"
unn "xmlcharrefrepiace”

endswith(suffix)  OmnpenensieT, okaHuMBaeTCs ik cTpoka Ha SUffix

expandtabs([tabsize]) 3ameHsieT cUMBOJIBI TaOyIsIIIMK Ha TTpobenbl. 1o
yMOJTYaHUIO tabsize=8

find(sub[,start[,end]]) Bo3BparmaeT HauMEHbIINK HHAEKC, C KOTOPOTO
HAYMHAETCS BXOXKICHUE MTOACTPOKH SUD B cTpo-
Ky. [Tapamerpsr start u end orpaanuuBaroT 1M0-
uck okHom start: end, Ho Bo3BpaiaembIii HH-
JIEKC COOTBETCTBYET UCXOJHOM CTPOKE.

Ecnn moactpoka He HaWieHa, BO3Bpamaercs -1

index(sub[,start[,end]]) Ananoruuno find(), Ho B030yKaaeT UCKITIOUE-
aue ValueError B ciryuae Heynaum

isalnum() BosBpainaer true,eciu ctpoka coiepKUT TOJIBKO
OyKBbI ¥ IU(QPBI K UMEET HEHYJIEBYIO JTUHY.
HNuaue — False
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[IponomkeHue TabIUIIbI

1 2
isalpha() Bo3sspamaer true,eciu ctpoka coaep>KUT TOIBKO
OYKBBI U IJTMHA HEHYJIEBasI
isdecimal() Bo3sspamaer true,eciu ctpoka coaep:KUT TOIBKO
JECATUYHBIE 3HAKU (TOJBKO JIJIsi CTPOK
Unicode)u niavuHa HEHYJIeBas
1sdigit() Bosppamaer true,eciu coaepXuT TOIbKO I -
pBI U JIJTUHA HEHYJIeBas
islower() BosBpaiaer true,ecinu Bce OyKBbI CTPOUHbBIE
(u ux Oosee oxHOM), nHade — false
isnumeric() Bo3ssparnaer true, ecnu B cTpoke TOJIBKO YUCIIO-
BbIe 3HaKH (TosibKO A Unicode)
1sspace() BosBpamaer true,ecinu ctpoka COCTOUT TOJIBKO
U3 MPOOEITIbHBIX CHMBOJIOB.
Jlnst mycToit cTpoku Bo3Bparaercs False
join(seq) CoenuHeHUe CTPOK U3 MOCIIEI0BATEIbHOCTH SEQ
yepes pas3iesuTellb, 3aJaHHbIA CTPOKOMN
lower () [IpUBOAUT CTPOKY K HMHKHEMY PETUCTPY OYKB
Istrip() VY nansietT npoOeabHbIE CUMBOJIBI ClIEBa

replace(old,new[,n])

Bo3sBparaer Konuro CTpOKH, B KOTOPOU MO/I-
cTpoku Old 3ameHeHbI New.

Ecnu 3agan nmapamerp N, TO 3aMEHSFOTCS TOJIBKO
IEPBBIE N BXOXKICHUMN

rstrip() VY nanser npoOenbHbIE CUMBOJIBI CITPaBa
split([sep[,n]]) Bo3Bpaliaetr ciucok noJICTPOK, MOJyYarOIUXCsl
pa3OUeHNEM CTPOKH a paszienuTeneM Sep.
[TapameTp N ompeaensieT MaKCUMaTbHOE KOJTH-
YEeCTBO pa3OueHuit (ciena)
startswith(prefix)  OnpeaensieT, HQUMHAETCS JIU CTPOKA C TOJICTPO-
ku prefix
strip() VY nansietr npoOenbHbIE CUMBOJIBI B HAYaje U

B KOHIIC CTPOKHU
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OxoHYaHue Ta0IUIBI

1 2

translate(table) [IpousBoaut npeodbpazoBaHue ¢ MOMOIILIO Ta0-
UIE IepekoaupoBKy table, comepxanieit cio-
Baphb JUIS TIEPEBOAA KOJAOB B KOJIbI (MJIH B
None,dTo0s! yaanuTh CHUMBOJ)

translate (table[,dc]) Jlns Unicode-ctpok. To ke, HO 1J11 OOBIYHBIX
CTpoK. BMecTo croBapsi — cTpoka nepeKkoaupOBKU
Ha 256 CUMBOJIOB, KOTOPYIO MOXKHO C(HOPMHPO-
BaTh C momoIipro GyHkiwmii string, maketrans().
HeoOs3arenbHblii mapamerp dC 3a1aeT CTPOKYy C
CHUMBOJIaMH, KOTOPbIE HEOOXOIMMO yIaJIUTh

upper() [lepeBoauT OYKBBI CTPOKU B BEPXHUI PETUCTP

B cneayromem mpumepe npumensitores meroabl Split() u join() mus
pa30MeHus CTPOKU B CIIMCOK (TI0 pa3IeIMTEeNIsIM) U 00paTHOE O0bEIMHECHUE
CITMCKa CTPOK B CTPOKY:

>>> g = "This is an example."
>>> 1st = s.split(" ")

>>> print 1st

['This', 'is', 'an', 'example.']
>>> g2 = "\n".join(Ist)

>>> print s2

This

1s

an

example.

JInist MpOBEPKHU TOTO, OKAHYMBAETCS JIM CTPOKA Ha ONpee/ieHHOE CO-
yeTtaHue OykB, mpumensercs meron endswith():

>>> filenames = ["file.txt", "image.jpg", "str.txt"]
>>> for fn in filenames:

if fn.lower().endswith(".txt"): print fn
file.txt
str.txt
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[Torick B CTpOKE MOXKHO OCYIIESCTBUTH ¢ momoinbio meroaa find().
Crenyromast IporpaMMa BEIBOIUT BCe (DYHKIIUH, OIPEAEICHHBIC B MOYJIE
oreparopom def:

import string
text = open(string.  file [:-1]).read()
start = 0
while 1:
found = text.find("def", start)
if found == -1: break
print text[found:found + 60].split("(")[0]
start = found+1

BaxkupiM 1t peoOpa3oBaHUs TEKCTOBOH HH(POPMAIUHU SIBIISETCS
metoj replace(), koTopsiil paccMaTpuBaeTCs HIKE:

>>>3="TO TEKCT , B KOTOPOM BCTPEYAIOTCS 3aISATHIE , TOCTABIICH-
HBIC HE TakK."

>>>b = a.replace(" ,", ",")

>>> print b

[Ipu pabore ¢ OYEHb NIHMHHBIMUA CTPOKAMHU WM OOJBIIMM KOJIMYE-
CTBOM CTPOK IIPMMEHSEMEIC OIEPAallMi MOTYT II0-pAa3HOMY BIHSATHL Ha
ObICTpOAEHiCcTBIE MpOorpaMMel. HanpumMep, He peKOMEHIYETCSI MHOTOKPAT-
HO HCIOJIB30BaTh OIEPAIMI0 KOHKATEHAI[UH JJIS CKJIEMBAaHUSA OOJIBIIOrO
KOJIMYECTBA CTPOK B 0jHY. JIydllle HAKAIIUBATH CTPOKH B CIIMCKE, a 3aTEM
¢ nmoMoIipio joint() codnpaTts B OIHY CTPOKY:

>>>q=""
>>>for 1 in xrange(1000): a += str(1) # neapdexTunHO!
>>>a="" join([str(1) for 1 in xrange(1000)])#>Pdexr.

Ecnu ctpoka 3arem o0pabaThiBacTCsl, MOKHO MPUMEHSTh UTEPATOPHI,
KOTOPBIE TTO3BOJISIT CBECTH UCITOIB30BAHUE MAMATH K MUHUMYMY.
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22.8. Moayas StringlO
B HEKOTOpBIX Ciydasx kenaTeabHO paboTaTh CO CTPOKOM Kak C (haii-
aoMm. Moaynsb StringlO kak pa3 Jaet Takyr BO3MOXKHOCTb. OTKPBITh (haidi
MOXHO ¢ romornbio Moayis StringlO(). ITpu BeI3oBe 6e3 aprymeHTa co-
31aeTCsl HOBBIN (paidsi, MpU 3aJ]aHUU CTPOKU B KaueCTBE apryMeHTa — (pai
OTKPBIBACTCS JJIsl YTCHUSI:

import StringlO

my_string = "1234567890"

f1 = StringlO.StringlO()

2 = StringlO.StringlO(my _string)

Haiee ¢ daitmamu f1 u f2 moxxHO padoTaTh Kak ¢ OOBIYHBIMHU (aitiiio-
BBIMH OOBEKTaMH. J[1s1 moydeHus cOAepKUMOTO Takoro ¢aiijia B BHUJC
cTpoku npuMensiercs meton getvalue (): f1.getvalue().

[IpoTrBOMNOJIOKHBIN BapuaHT (TIpeAcTaBlieHUE (aiija Ha JUCKE B BU-
7€ CTPOKH) MOXHO peanu3oBarh Ha miaaTtdopmax Unix u Windows ¢ uc-
MOJIb30BAaHUEM MOJIYJISl mmap.

22.9. MoayJas difflib

JIJist IpUOTU3UTETHHOTO CPABHEHUS IBYX CTPOK B CTAaHAApTHOU OMO-
anoteke npeaycmorper moayib difflib.

®dyukius difflib.get_close _matches() Beimenser n 6imu3kux cTpok
K 33JIJaHHOM CTPOKE:

get_close matches(word,possibilities,n=3,cutoff=0.6), roe word -
CTpOKa, K KOTOpoH HImyTcs Oau3kue cTpoku. 3xechk Possibilities — crimcox
BO3MO>KHBIX BAPUAHTOB, N — TPeOyeMOe KOJIUYECTBO OJIMMKANUIIUX CTPOK,
cutoff — koadppunment (u3 auanazona [0,1]) HEOOXOIUMOr0 YPOBHS COB-
najgeHus cTpok. CTPOKH, KOTOpPBIE TIPU CPaBHEHUU ¢ WOrd Jar0T MeHbIee
3HAa4YCHWE, UTHOPUPYIOTCS.

22.10. Peryasipable BbIpa:KeHUS
PacCMOTpEHHBIX CTaHIAPTHBIX BO3MOXHOCTEH Il pabOThI C TEK-
CTOM JI0cTaToOYHO He Bcerna. Hanpumep, B Meronax find() u replace() 3a-
JaeTcsl BCEro OJHa CTpOKa. B peanbHBIX 3amadax Takas OJHO3HAYHOCTH
BCTPEYAETCS JOBOJBHO PEAKO, yalle TpPeOyeTcs HaWTH WM 3aMEHUTH
CTPOKH, OTBEYAIOIINE HEKOTOPOMY IA0JIOHY .
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Perynspusie BoipaxkeHus: (regular expressions) onmchiBarOT MHO-
KECTBO CTPOK C TIOMOINBIO CHEIUAIBHOTO $3bIKA, KOTOPHIA OyAeT pac-
cMmoTpeH Huke. (CTpoka, B KOTOPOM 3aJlaHO PEryJIspHOE BhIpakeHue, 0y-
JIET Ha3bIBATHCS IIA0JIOHOM. )

Jlnst pa®oTHI ¢ perysipHbIMU BhIpakeHus MU B Python ucnons3yercs
MOaYJb re. B ciemyromeM mpuMepe PeryisipHOES BBIpaKEHUE ITOMOTacT
BBIJICJINTH M3 TEKCTa BCE YUCJIA!

>>> import re

>>> pattern = r"[0-9]+"

>>>number re = re.compile(pattern)
>>>number_re.findall("122 234 65435")
['122', 234", '65435']

B stom npumepe mabaon pattern onucsiBaeT MHOXECTBO CTPOK, KO-
TOPBIE COCTOAT M3 OJHOTO WM Oojiee CUMBOJIOB M3 Habopa "0", "1", ...,
"9". Oysknus re.compile() xommwimpyer maOioOH B CIEHUATbHBIN
Regex-00beKT, KOTOPBIM UMEET HECKOJIBKO METOJI0B, B TOM YHCIIE METOJ]
findall() mig moaydeHus chmcka BCeX HEIEPECEKAIONMIUXCS BXOXKICHUM
CTPOK, YJOBJIETBOPSIONIMX I1a0JOHY, B 3aJIaHHYI0 CTPOKY. To e camoe
MOXHO OBLIO CZIeNIaTh U TaK:

>>> import re
>>> re.findall(r"[0-9]+", "122 234 65435")
['122','234','65435"]

[IpenBaputenpbHass KOMIWIAIMS IMA0JI0HA MPEANOUYTHTEIbHEE IIPH
€ro 4aCTOM HCIIOJIb30BaHWN, 0COOCHHO BHYTpH IuKiIa. ClaeayeT 3aMEeTHTbh,
yTO I 3ajaHus 11abjioHa HCIOJb30BaHa HeoOpaboTaHHas cTpoka. B
JaHHOM IIPUMEpPE OHA HEe TpeOoBajach, HO B OOIIEM ClTydae JIydIlle 3allu-
ChIBAaTh CTPOKOBBIC JIUTEPabl UMECHHO TaK, YTOOBI MCKIIOYUTH BIIUSHHEC
CHEIUAJILHBIX ITIOCJIC0BATEIFHOCTEH, 3alMMChIBAEMBIX 4Yepe3 OOpaTHYIO
KOCYIO 4epTy.

22.11. CuUHTaKCHC PeryJasipHOr0 BbIPAKeHH
CuHTaKCcHUC peryssipHbIX BelpakeHud B Python moutu Takoi xe, kak
B IPYTHX UHCTpyMEeHTaX. YacTh CHMBOJIOB (B OCHOBHOM OYKBBHI U ITU(PHI)
0003HayaT camMu cedsi. CTpoka yAOBIETBOPSAET (COOTBETCTBYET) 1Ia0JI0-
HYy, €CJI1 OHA BXOJUT BO MHOXKECTBO CTPOK, KOTOpBIE ATOT I1a0JIOH OIu-
chiBaeT. PaznuuHble omepanuy UCMOJIL3YIOT I1a0JOH mo-pazHomy. Tak,
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search() uimer nmepBoe BXOXKIACHHE CTPOKH, YIOBJICTBOPSIIONICH IIA0JIOHY,
B 3aJaHHON cTpoke, a match() Tpebyer, uToOBI cTpoka ymoOBICTBOpSIIA
madoHy ¢ camoro Hadayna. CUMBOJIBbI, UMEIOIIHME CICIMAIbHOE 3HAUCHHE
B 3aIMCH PETYJISIPHBIX BhIPAKCHUH, IPUBEICHBI HIKE.

CumBon  O0o03HaUYECHUE B PETYISIPHOM BBIPAKEHUU

nn

JIr000M cCUMBOII

AT Hauaio crpoku

"$" Koner ctpoku

" [ToBTOpenue pparmenTta Hyab WK 0ojee pa3 («oKaaHoe»)

"4 [ToBTOpeHue ¢pparMeHTa oivH WK 0oJiee pa3 (<oKagHOE)

"o [Ipenpiaymmii pparMeHT 10O MPUCYTCTBYET, JIUOO OTCYT-
CTBYET

"{m, n}" |IloBTOpeHUE NpeapIaylIero pparMeHTa OT m J0 n pas
BKJIIOUUTENIBHO («GKAJTHOEY)

"[...]" JIxo0Ooii cumMBOJ M3 HAOOpa B ckoOKax. M0oKHO 3a/1aBaTh
JIMaTa30Hbl CHMBOJIOB C UYIIMMU MOAPST KOJaMH, HAIPH-
Mep: a-z

"] JIro0oii cuMBOJ HE U3 Habopa B CKOOKax

"\" OOparHas Kocas yepTa OTMEHSET CleMaIbHOE 3HAYEHUE
CJIEIYIOIIIETO 32 HEW CUMBOJIA

"T" ®dparmeHT crpana uiu GparMeHT CieBa

"E [ToBTOpeHue hparMeHTa HyJIb WK 00Jiee pa3 («HEKATHOE))

"+ [ToBTOpEeHue pparMeHTa OJAUH Uiu OoJiee pa3 («HEKATHOE»)

"{m, n} ?" IloBTOpeHue npeapayniero gparMeHTa OT m J0 n pas
BKJIIOUUTEIIBHO («HEXATHOE)

Ecmu A u B — peryisipHbie BbIpaXeHUs, TO UX KOHKaTeHausa AB saB-
JII€TCA HOBBIM PETYJISIPHBIM BBIPAXKEHUEM, MPUYEM KOHKATEHAIMS CTPOK a
u b OyneT ynoBneTBopsATh AB, eciu a yaoBiaeTBopseT A u b ynosneTBopsi-
eT B. MokHO cuMTaTh, UYTO KOHKATCHAIIMI — OCHOBHOM CIIOCOO COCTaBJIE-
HUS PETYSIPHBIX BhIPaKEHUM.

Cxo0KkH, ONHCaHHbIE HWXKE, MPUMEHSIOTCS Ui 3aJaHusl MPUOPUTE-
TOB W BbIJieJIeHUs Tpym (hparMEeHTOB TEKCTa, KOTOPhIE TOTOM MOYKHO I10-
JYYUTh TI0 HOMEPY WJIM U3 CIOBAPA U JAXKE COCIAThCA B TOM K€ PEryisip-
HOM BBIPa)KCHUN ).
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AJITOpUTM, KOTOPBIA COMIOCTABISIET CTPOKHU C PETYJISPHBIM BBIpaXke-
HUEM, MPOBEPSET COOTBETCTBUE TOTO WJIM MHOTO (PparMeHTa CTPOKU PETry-

JIPHOMY BBIPAKECHUIO.

nyan

Hampumep, crpoka "a" COOTBETCTBYET PETYJISIPHOMY BBIPOKCHHUIO
"[a-z]",cTpoka "fruit" coorBeTcTByeT "fruitlvegetable", a BoT cTtpoka "ap-
ple" He cooTBeTCTBYET M1a00OHY "pineapple".

B Tabnuiie BMecTo peasbip MOXKET ObITh 3alMCAHO PETYJISIPHOE BhIpa-
KEHHUE, BMECTO UMS — uaieHTU(UKATOD, a uraru OyayT pacCCMOTPEHBI HIDKE.

O6o3HaueHue Onucanue
1 2
" (perseip)" O060co0IseT PeryasipHOE BBIPAKEHUE B CKOOKaX U

" (? =.perBeIp)"

BBIJICIISIET TPYIITY

O060co0IISIET PETYIIIPHOE BRIpAXKEHNE B CKOOKaX
0€3 BBIJICJICHUS TPYIIIIBI

" (?=perBsIp)"

[IpocMoTp Briepen: CTpoka JOJKHA COOTBETCTBO-
BATh 3aJJAHHOMY PETYJISIPHOMY BBIPAXKECHUIO, HO
JanbHEHIIee CONoCTaBICHUE ¢ MabJIOHOM HAYHET-
Cs C TOTO )K€ MECTa

" (? !persoip) "
" (?7<=perabIp)"

" (? <! perBoip)"

To e, HO C OTPHUIIAHUEM COOTBETCTBUS

[TpocMoOTp Ha3ad: CTPOKA JOJIKHA COOTBETCTBOBATH
peryJispHoMy BeIpakeHuto. He 3annmaet mecra B
CTPOKE, K KOTOpOM npuMeHsieTcs maodsioH. [Tapa-
METP PETBBIP AOJKEH OBITh (PUKCUPOBAHHOM JIJTH-
HBbI (TO ecTh 0e3 "+" u "*")

To e, HO C OTPUIIAHUEM COOTBETCTBUS

"(?7p<ums>perseip)"  Bplaensier HIMEHOBAHHYIO TPYNITy C UMEHEM <UMA>

" (7P=ums)" TOYHO COOTBETCTBYET BBIJICJICHHOW pAHEE UMEHO-
BAHHOU T'PYIIIE C UMEHEM <UMS>

" (7#perssip)" KomMenTapuil (MrHopupyercsi)

"(?(ums)pBl[pB2)" Ecnu rpymnmna ¢ HoMepoM Ui UMEHEM <UMSA> OKa-

3aj1ach OIpeEJIeIICHa, TO Pe3yJbTaTOM OYACT COIo-
ctaBiaeHue ¢ PB1, uaaue — ¢ pB2. Yactb PB2 MOXKET
OTCYTCTBOBaTh
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OxoHYaHue Ta0IULBI

2

" (? domar)"

3agaet iar s BCETO JAaHHOTO PETYJISIPHOTO BHI-
paxenus. Oaarun HeOOXOAMMO 3a7aBaTh B HAYAJIC
madIoHa

B tabnuiie onucanbl cieluaibHbIe TOCIEI0BATEIbHOCTH, B KOTOPBIX
UCIIOJIB3YETCSl 0OpaTHas Kocas yepTa.

[TocnemoBaTeIbHOCTD 3HaueHne
1 2
"\1" —"\9" ['pynmna ¢ yka3aHHbIM HOMEPOM TpYMIbl HY-

MepyeTcst HaunHasl ¢ |

"\A" IIpoMmexyTOK mepen HadalloM BCEU CTPOKH
(mouTtw anamoruauo ")

"\Z" [IpomexxyTOK mnepen KOHLUOM BCEHM CTPOKHU
(moutw anamoruyHo " $")

"\b" ITpoMexyTOK MEXAYy CUMBOJAMH IIEpen Cio-
BOM WJIM TIOCJIE HETO

"\B" Hao0OopoT, HE COOTBETCTBYET HPOMEKYTKY
MEK/ly CHMBOJIaMU HA TPAHHUIIE CIOBa

"A\d" Hudpa (anamoruuno "[ 0 -9 ]")

"\D" He uudpa (ananoruyno "[" 0 -9 ]")

"\s" JIro0oii mpoOenpHbBIN CUMBOJ (aHAJIOTUYHO
"[M\n\r\f\v]")

"A\S" JIro0o¥ HenmpoOeIbHBIN CUMBOJI (aHAJIOTUYHO
"[*M\n\r\f\v]")

"\w" JIro0as mudpa vm 6ykBa (3aBUCHUT OT ¢hiiara
LOCALE)

"\W" JIro0o¥ cuMBOJI, HE ABJISIOMMICA IMGPOH MU

oykBoii (3aBucut ot ¢guiara LOCALE)
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®dnaru, UCHOJIb3YEMBIE C PETYJISPHBIMU BBIPAKECHHUSIMU:

O6o03HaueHUE Onucanue

"()", re.l, ComnoctaBneHue MpoBOAUTCS 0O€3 yuera perucrpa

re. IGNORECASE 0Oyks

"(?L)", re.L, Bnusier Ha onpeaenenue OykBel B "\w", "\w", "\b",

re. LOCALE "\B" B 3aBUCHUMOCTH OT TEKYyIlEH KyJIbTYpHOH cpe-
1bl (locale)

"(?7m)", re.M, Ecmu stot dutar 3aman, To " 1" $" COOTBETCTBYIOT

re. MULTILINE Hayajay ¥ KOHILY JIF0OOU CTPOKHU

"(?s)", re.S, Ecnu 3aman, To "." COOTBETCTBYET TaKKE€ U CUMBOJTY

re. DOTALL KOHIIa cTpoku " \n"

"7x)", re. X, Ecnu 3agaH, To npoOesibHbIE CUMBOJIBI, HE SKPaHU-

re. VERBOSE pOBaHHBIE B IA0JI0HE 0OpATHOM KOCOU YepTOH, SB-
JISIFOTCS HE3HAYAIIIMMHU, a BCE, UTO PACIIOI0KEHO
nociie cumBoJia "#", — komMeHTapusamu. [1o3Bossier
3aIUCHIBATH PETYJSAPHOE BHIPAXKEHUE B HECKOJIBKO
CTPOK ISl YJIYUIIEHHS €r0 YATAEMOCTH U 3aIKUCHU
KOMMEHTapUEB

"(7u)", re.U, B miabi1oHe u B cTpoke ucnosb3oBad Unicode

re. UNICODE

B pesynbrare

22.12. MeToabl 00bexkTa-11a0JI0HA
YCHENTHOW KOMIWIAIMK 1madaoHa GyHKIUEH

re.compile() momyuaercs oobext-maodaon Tuna SRE_Pattern, umeromniuii
HECKOJILKO METOJIOB, HEKOTOPBIE M3 HUX OYIyT PACCMOTPEHBI HIIKE:

e match(s) — cormocraBisgeT CTpOKy S C I1a0JI0HOM, BO3BpaIlias B ClIy-
4yae yJa4HOrO COIOCTAaBJICHUSI OOBEKT C PE3yJbTaTOM CpaBHEHUS
(o0bexT SRE_Match), a B ciryuae Heynaunoro — None. Cormocras-
JICeHUE HAaYMHAETCS OT Hayaja CTPOKH;

e search(s) — anamoruuen match(s), Ho HIIET MOAXOSIIIYIO TOACTPOKY
10 BCEH CTPOKE S;

o split(s[,maxsplit=0]) — pa3ObuBaeT CTPOKy Ha MOJCTPOKH, pa3ciIcCH-
HBIE MOJICTPOKAMH, 3aJaHHbIMU 11a0ioHOM. Eciiu B 1mabiioHe Bbijie-
JICHBI TPYIIBI, OHU TIOMAAYT B PE3YIbTUPYIONIUN CIHCOK, MepeMe-
XKasCh C TOACTPOKAMH MEXIy pa3fenuTe siMi. Ecim  yka3aH
maxsplit, To Oynet nmpousBeneHo He 6osee Maxsplit pazouenui;
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e findall(s) — uieT Bce HenmepeKkphIBAOIIUECS MOJACTPOKHU S, YAOBIIE-
TBOPSIOIIHE 11a0JI0HY;

o finditer(s) — Bo3Bpaiaer UTEpaTop Mo OOBEKTAM C pe3yJbTaTaMH
CpaBHEHMS JJIsl BCEX HEMEPEKPBIBAIOIIMXCS MOJCTPOK, YIAOBIETBO-
PAIOIIUX 111a0JIOHY.

23. TPAOUNUYECKUIN NHTEP®EMNC

[Taket Tkinter, mo cyTu, sBasiercs obeptkoit mist Tcl/Tk — uzBecTHOTO
rpaduueckoro nakera s ciieHapHoro sizbika Tcl. Ha npumepe storo na-
KeTa OyjJeM H3ydaTh OCHOBHBIE MPHUHIUIIBI MOCTPOCHUS TpadUuecKoro
uHtepderica nonb3zoBatens. [loutn Bce coBpemMeHHbIE TpadUyuecKUe WH-
Tepdelicl o01ero HazHadeHus crpostcs mo moaenu WIMP — Window,
Icon, Menu, Pointer (0kHO, HKOHKa, MEHIO, yKa3aTeib). BHyTpu OKOH pu-
CYIOTCS 3JIEMEHTHI rpaduueckoro mHrepdeiica, KOTopble Uisi KPaTKOCTH
OyIlyT Ha3bIBaThCs BUKeTamu (widget — mryuka). MeHio MOTyT pacrosa-
raTbCsl B Pa3WYHBIX YACTSIX OKHA, HO UX MOBEJIECHUE JOCTATOYHO OJHO-
TUITHO: OHHU CJIY>KaT JJis BbIOOpa JeCcTBUS U3 Habopa MpeonpeiesIeHHbIX
nevictBuid. [lonp3oBarens rpadudeckoro uHtepdeiica «oOBSICHIECT» KOM-
OBIOTEPHON TIporpaMMe TpeOyemble IEHCTBHUS C IMOMONIBIO yKa3aTeds.
OOBIUHO yKa3aTeJIeM CIYKUT KypcOp MBIIIU WU JHKOMCTUKA, OJTHAKO €CTh
U JIpyrue «ykazarelbHble» ycTpoicTBa. C MOMOIIBI0O MKOHOK rpaduye-
ckuil mHTepdeic mpuodpeTaeT HE3aBUCUMOCTD OT SI3bIKA U B HEKOTOPBIX
CIy4asix TMO3BOJISIET ObICTpEeEe OpPUEHTUPOBAThCA B MHTepdeiice. 3amaueit
rpadguyeckoro uHTEpQenca IBIsSeTCs YIPOIICeHHE KOMMYHUKAIIUA MEXTY
MOJIb30BATEIEM M KOMIIbIOTEpOM. [IpuMeHeHuEe MMENIMXCS B HAIMYUU
y mporpamMmucTa (Wiu Ju3ailHepa) CpelCcTB NP CO3JaHuU rpaduyecKoro
uHTep(derica Hy>)KHO CBECTM K MUHUMYMY, BbIOMpas HauOosee yJa00HbIe
MOJIB30BATE0 BUHKETHI B KAXKJIOM KOHKpETHOM ciyudae. Kpome Ttoro,
MOJIE3HO CIIEJIOBATh MPUHIMIY HAUMEHBILETO «YIUBICHUS»: U3 (POPMBI
uHTepderica JOKHO OBITH MOHSITHO €ro mopejeHue. [[as MHOTUX TIPUIIO-
KEHUM TaKue JIEMCTBUS BBIJACICHBI B OT/ACIBHBIC CEPUU DKPAHOB, HA3bIBA-
emble «mactepamu» (wizards). OnHako eciid NPUIIOKEHHE — CKOpee
KOHCTPYKTOP, U3 KOTOPOTO MOJIb30BATEIb MOXET CTPOHUTh HYXKHBIE €My
pelIeHus], TO TUIMUYHBIM JICUCTBUEM SIBJIICTCS UMEHHO MOCTPOCHHE pellie-
Hus. OnpenenuTb TUMMYHBIE JEUCTBUS HEJIETKO, TOATOMY KOMIIPOMUCCOM
MOXXET OBITh THOPHJ, B KOTOPOM €CTh «MacTepa» U XOPOIINE BO3MOXKHO-
CTH JJISI COOCTBEHHBIX MOCTpoeHMil. TeM He MeHee rpadudeckuii HHTEp-
¢etic He sBHseTcs caMbiM 3(OPEKTUBHBIM UHTEPPEHCOM BO BCEX CIydasX.
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JI1s1 MHOTHUX TIpeMETHBIX 00JIaCTeH pellleHue MPOIe BBIPA3UTh C MOMO-
IbI0 JCKJIapauii Ha HEKOTOPOM (hOPMaJIbHOM SI3BIKE WJIM aJIfOpUTMa Ha
CLIEHAPHOM SI3BIKE.

23.1. OcunoBbl Tk

OcHoBHas uepra 000 MporpaMmsl ¢ rpaduueckuM UHTEpPeiicom
— UHTEPaKTUBHOCTL. [IporpaMMa He MPOCTO YTO-TO CUUTAET (B MAKETHOM
peXuMe) OT Hayaja CBOETO 3alycKa J0 KOHIIA, €€ JCHCTBHS 3aBHCAT OT
BMeEIIATENbCTBA TOJIb30BaTeNsa. DakTuyecku rpaduueckoe MPUIOKEHHE
BBITIOJIHSIET O€CKOHEUHBIN ITUKII 00padoTKu coObITui. [Iporpamma, peanu-
3yromias Tpadudeckuii mHTEpdenc, coObTHiiHO-opueHTHpoBaHa. OHa
XKJIeT oT uHTepderica COOBITHIM, KOTOphIe 00padaThiBaeT COOOPa3HO CBOE-
My BHYTPEHHEMY COCTOSIHHIO.

OTH CcOOBITHS BO3HUKAIOT B dJIEMEHTaxX rpaduyeckoro uHTepderica
(BUIXKETax) U 00pabaThIBAIOTCS MPUKPEIUICHHBIMU K ATUM BHUJKETaM 00-
pabotunkamu. CaMy BHJKETHI UMEIOT MHOT'OUHCIICHHBIE CBOKCTBA (IIBET,
pasMep, pacmoioKeHNe), BRICTPAUBAIOTCS B MEPAPXHIO MPUHAIIC)KHOCTH
(OZIMH BUJIKET MOXET OBITh XO35IMHOM JAPYIroro), UMEIT METObI NS J0-
CTyIa K CBOEMY COCTOSTHUIO.

PacnonoskenneM BHIKETOB (BHYTPH JAPYTHX BHIKETOB) BENIAIOT TaK
Ha3bIBa€MbIE€ MEHEKEPhl PACTONOKEHUsA. BUIKET ycTaHaBIMBAaeTCs Ha
MECTO IO TIpaBUJIaM MEHEKepa paCIOJOXKEHUS. T TpaBUja MOTYT
OMpeNIeNsATh HE TOJIbKO KOOPJAWHATHI BUIKETa, HO M ero pasmepnl. B Tk
UMEIOTCSl TPU THUIIA MEHEKEPOB PACIIOJIOKEHHUsS: MPOCTON YIMaKOBIIUK
(pack), cetka (grid) u mpou3sBoabHOE pacnoyioxkeHue (place).

Ho »toro mns pabotsl rpaduyeckoil mporpaMMbl HeoctaTouHo. He-
KOTOPBIC BUJDKETHI B rparueckoii mporpaMme JOKHBI ObITh B3aUMOCBSI3a-
HBI OTIPEJICIICHHBIM o0Opa3oM. Hampumep, mosocka npoKpyTKH MOKET OBITh
B3aMMOCBSI3aHa C TEKCTOBBIM BHDKETOM: IPH HCIOJIH30BAHUU TIOJIOCKU
TEKCT B BU/DKETE JOJKEH JIBUTaThCsl, © HA0OOPOT, MPU MEPEMEUICHUU O
TEKCTY TOJI0CKA JIOJDKHA MTOKa3bIBaTh TEKYIIee MoJIoKeHue. [ cBsI3u Mex-
ny BupkeraMu B Tk MCTIONB3YIOTCS TIEpeMEHHBIC, Yepe3 KOTOPHIC BHJIKETHI

U TIEPEJIAtOT JIPYT APYTY MapameTpshl.

23.2. Kinaccol BUIKETOB
Jlnst moctpoenus rpadudeckoro untepdeiica B oudauoreke Tk oto-
OpaHbI CIEAYIONINE KJIACChl BUHKETOB:
Button(KHonka) — npocras kHOIKa 17151 BEI30Ba HEKOTOPHIX JEHCTBUM
(BBIMIOJIHEHUSI OTIPE/ICICHHON KOMAaH/Ibl);
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Canvas(PncyHoK) — ocHoBa J1j1s1 BBIBOJIa TpauIeCKUX IPUMHTHBOB;
Checkbutton(®Pnaxok) — kHoIka, KOTOpas yMeeT IMepeKIIIoYaThCs MEXKTY
ABYMS COCTOSHHSIMM IIPH Ha)KaTHUH Ha HEE,
Entry(lNlone BBoAa) — ropusoHTaibHOE I0JIe, B KOTOPOE MOKHO BBECTH
CTPOKY TEKCTa;

Frame(Pamka) — BWmKeT, KOTOPBIH COACPXKHUT IPYrUe BHU3yabHBIC
KOMIIOHCHTHI;

Label(Hagnuck) — Bumker MokeT MOKa3bIBaTh TEKCT WJIM IpapUUECKOe
U300paKeHUE;

Listbox(Cnucok) — npsmoyrosipHas pamMka €O CIHCKOM, M3 KOTOPOTO
MOJb30BATCIb  MOMKET  BBIACIUTH OIWH WM
HECKOJIBKO DJIEMEHTORB;
Menu(MeH) — sieMeHT, ¢ TOMOIIBI0 KOTOPOTO MOXKHO CO37aBaTh
BeIUibIBaronue (popup) u Hucnanawoime (pulldown)
MEHIO;
Menubutton(KHonka-mMeHI0) — kHOIKa ¢ HUCIIAJAIOIIMM MEHIO;
Message(CoobLieHne) — aHaJoruyHoO Haonucu, HO TO3BOJIIET 3aBOpa-
YMBAaTh JUIMHHBIE CTPOKA W MEHATH pa3Mep
0 TpeOOBAHMIO MEHEKEpa PaCIOI0KCHUS;
Radiobutton(CenekTopHada KHOMKa) — KHONIKa ~ JIJIsl  MIPEJICTaBJICHHUS
OJTHOTO W3 aJIbTCPHATHBHBIX 3HA-
yeHUU. Takue KHOIIKM, KakK Ipa-
BUJIO, JICMCTBYIOT B rpymme. Ilpu
Ha)KaTUW Ha OJIHY M3 HUX KHOIIKA
IpyMNIbI, BRIOpaHHAs paHee, «OT-
CKaKHBaCT»;
Scale(llkana) — cuyxuT s 3adaHWS YUCIOBOIO 3HAUYCHHUS IIyTEM
TIepEMEICHMS IBIIKKA B OTPEACIICHHOM IHAa30He;
Scrollbar([MTonoca NPoOKpPYTKN) — mmojioca  MPOKPYTKH  CIYXKUAT IS
O0TOOpakeHHs BEJIMYMHBI IIPOKPYTKH B
APYTUX BHUDKETaX. MOXET OBITh Kak
BEPTUKAJIIBHOW, TAK YU TOPU3OHTAIIBHOM;
Text(PopmaTnpoBaHHbIN TEKCT) — 3TOT  HPSIMOYTOJIbHBIHI BUJDKET
MI03BOJIACT PEIAKTUPOBATh U (hopMa-
TUPOBaTh TEKCT C HCIOJb30BaHUEM
pasIMUYHBIX CTUJICH, BHEIPSITH B
TEKCT PUCYHKH U JIa)Ke OKHA
Toplevel(OKHO BEPXHErO YPOBHS) — IMOKa3bIBAE€TCA KaK OTACILHOC OKHO
Y COJICP)KUT BHYTPH JIPYTHUE BHDKETHL.
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Bce »Tu kiaccel He UMEIOT OTHOIICHUHN HACIeIOBaHUS APYT C JIPy-
rOM — OHU PaBHOMpPaBHBI. DTOT HAOOP JOCTATOYEH ISl MOCTPOCHUS WH-
Tepdeiica B OOJIBIIUHCTBE CIIyYaeB.

23.3. CoObITHA
B cucreme coBpeMeHHOro rpaduueckoro uHTepdeiica uMeeTcs: BO3-
MO>XHOCTh OTCIICKUBATh PA3JIUYHbIC COOBITHS, CBA3AHHBIE C KJIABUATYPOIl
¥ MBIIIBIO ¥ TIPOUCXOAAIINE HA «TEPPUTOPUMY» TOTO WIJIM MHOTO BUIDKETA.
B Tk coObITHs ONUCHIBAIOTCS B BUJE TEKCTOBOM CTPOKHU — 11a0JI0HA COOBI-
THSI, COCTOSIIIETO U3 TPEX DJIEMEHTOB (MOAU(PUKATOPHI, TUIT COOBITHS U JI€-
Taau3amus COOBITHSA).

Tun coObiTUs ConeprxaHue coObITUS
1 2

Activate AKTHBU3anug OKHA

ButtonPress Haxatue KHOKY MbIIIHU

ButtonRelease OTxaTre KHOMKHA MBIIIN

Deactivate JleakTUBaIIMs OKHA

Destroy 3aKkpbITUE OKHA

Enter Bxoxnenue Kkypcopa B IpeIeiibl BU-
JoKeTa

Focusin [Tonyuenue pokyca oKkHOM

FocusOut [ToTeps dpokyca okHOM

Keypress HaxaTve knaBullld Ha KJIaBUATYpE

KeyRelease OTxaTue KJIaBUIIN HAa KIIABUATYPE

Leave Brixon Kkypcopa 3a npeaesbl BUDKETA

Motion JIBUKEHUE MBI B IIPENEIax BH-
JKEeTa

MouseWheel [IpokpyTKa KOJECUKA MBIIIN

Reparent N3MeneHune poauTesst OKHa

Visibility N3MeHeHne BUAMMOCTH OKHA

[Ipumepsl onucaHuii COOBITUNA CTPOKAMU M HEKOTOpPbIC Ha3BaHUS
KJIABUILI IPUBEJACHBI HUXKE:
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e "<ButtonPress>" wm npocro "<3>" — memuok npaBoil KHOMKOM
MBIIIH (TO €CTh TPEThEH, €CIU CUUTATh HA TPEXKHOMOYHOW MBIIIU
CJI€Ba HAIPaBO);

e "<Shift-Double-Button-I>" — paBoiinoii memuox MbImb0 (JIEBOMH
KHOIIKOM) ¢ HaxkaTou kHomko# <Shift>. B xauecTtBe MoaudukaTopos
MOTYT OBITb WCIOJIb30BaHbl CJEAYIOMUE (CITUCOK HETMOJIHBIN):
Control, Shift, Lock, Buttonl-Button nmnu B1-B5, Meta, Alt, Double,
Triple.

[IpocTo cumBoO 0003HaYaeT COOBITUE — HaXKaTue KiaBuiu. Hampu-
mep, "K" — 1o xe, uro "<KeyPress-k>". Jlns nHeandaBuTHO-1IMPPOBHIX
KJIaBMIII €CTh chenuanbHble Haspanusa: <Cancel>, <Backspace>,
<Tab>, <Return>, <Shift L>, <Control L>, <Alt L>, <Pause>,
<Caps_Lock>, <Escape>, Prior>, <Next>, <End>, <Home>, <Left>,
<Up>, <Right>, <Down>, <Prin>t, <Insert>, <Delete>, <FI>, <F2>,
<F3>, <F4>, <F5>, <F6>, <F7>, <F8>, <F9>, <F10>, <F11>,
<F12>, <Num_Lock>, <Scroll_Lock>, <space, less>.

3nech <space> oOo3HauaeT mpobOen, a <lesSs> — 3Hak MEHbIIE.
<Left>, <Right>, <Up>, <Down> — crpenku. <Prior>, <Next> — sto0
<PageUp> u <PageDown>. OcTayibHble KJIaBUIIIH O0JIEe UK MEHEE CO-
OTBETCTBYIOT HAJIIIUCSIM Ha CTaHJApTHOM kiaBuatype. Cienyer 3aMeTHUTb,
gyro <Shift_L> B ormuume ot Shift Henb3s ucmoap30BaTh Kak MoaHpUKa-
TOP.

B koHKpeTHO# cpeie KOMOMHAIMK, O3HAYAIOIINE YTO-TO OCOOECHHOE
B CUCTEME, MOTYT HE JOWTH 10 rpaduyeckoro npuioxkeHus. Hampumep,
n3BectHbIl Bcem <Ctrl-Alt-Del>. Cnenyromas nporpamMMa mo3BoJiser Ie-
gyaTaTh HaMpaBlIIEMbIC BUKETY COObITHA, B YacTHOCTH KeyPress, a Takxe
aHAJIM3UPOBATh, KAK PA3JIMYHBIC KJIABHUIIM MOXHO IPEJCTAaBUTh B IIa0-
JIOHE COOBITHS:

from Tkinter import *
tk = Tk()# ocHOBHOE OKHO MPHIIOKECHUS
txt = Text(tk)# Bumxet, npuHaexamuii okny tk
txt.pack()#d.o0pabd. coObIT.pacmoar. MeHeKepoM pack
def event_info(ev):
txt.delete("1.0",END) #ynansiercst ¢ Ha4. 10 KOHIIA
for k in dir(ev): #uukn no arpudyram coObITUSA
ifk[0] =" _": #TOnpko HecayXKeOHbIE aTPUOYTHI
# rOTOBUTCA ONKCAaHKUE aTpUOyTa COOBITUS
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ev="%s:%s\n" % (k,repr(getattr(ev,k)))
txt.insert(END, ev)

txt.bind("<KeyPress>"," event info)

tk.mainloop() # rmaBHBIN UK 00paOOTKH COOBITHI

[Ipu HaxkaTum knaBuM Esc B OKHE MOKHO YBUACTh MPUMEPHO Clie-
Ayroliee:
e char: "\x1b' delta: 9 height: 0 keycode: 9
keysym: 'Escape' keysym num: 65307
num: 9 send event: False serial: 159 state: 0 time: -1072960858 type: 2'
widget: <Tkinter.Text instance at Ox401e268c> width: 0
x: 83 x_root: 448
y: 44 y root: 306

HekoTtopsie atpuOyThI:

e char — HaXaThIil CUMBOJI (JIJ11 HEKOTOPBIX COOBITUH — ?7);
height, width — BbIcoTa 1 mMpuHa;
Focus — ObL1 11 B MOMEHT COOBITHSA (POKYC Y OKHA;
Keycode — xon cumBoa (CKaH-KOJ KJIaBUATYPHI);
e Keysym — CHMBOJIMYECKOE MM KJIABHIIIH;
e Serial — cepuiiHbiii HOMEp COOBITHUSI, YBETUUMUBAETCS 10 MEPE BOZHUKHO-
BEHUS COOBITHH;

e Time — BpeMsi BOSHUKHOBEHHUS COOBITHS;

e widget — BUIKET, B KOTOPOM BO3HUKJIIO COOBITHE;

® X,y — KOOPJMHATHI YKa3aTelsl B BUKETE BO BPEMsI COOBITHS;

® X root,y root— KOOpAMHATHI yKa3aTelisl HA SKPAHE BO BPEMs COOBITHSI.
CoBceM HeoOs3aTeNIbHO, YTOOBI COOBITHSI 00pabdaThiBal BUIKET, KO-

TOPBIA UX MEPBUYHO NpUHsI. Hampumep, MOXKHO IepeHanpaBUTh BCE CO-

ObITHS BHYTPU MOJYMHEHHBIX BUHKETOB HA JAHHBIA BUIKET C MOMOIIIBIO

metona grab_set(), (grab_reiease() ocBoOokmaeT BUIKET OT 3TOH 00sI-

3anHOCTH). B Tk cyiiecTByIOT 1 ipyrue BO3MOKHOCTH YIIPABICHUSI COObI-

TUSIMH, KOTOPbIE MOKHO U3YUYHUTh MO JOKYMEHTAIIUH.
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23.4. Co3nanue u KOHQUTYpPUPOBaAHUE BUIKETA

Co31at0T BUIKET MYTEM BbI30Ba KOHCTPYKTOPA COOTBETCTBYIOIIETO

kJjacca. BpI30B KOHCTPYKTOpa UMEET CIEAYIOIINIT CHUHTAKCHC:
Widget([master[,option=value, ...]]).

3necs Widget — kitacc BupKeTa, master — BUJKET-X0351UH, Ooption U
value — KOHpUTypaITMOHHAS OIIIUS U €€ 3HaUYCHHE (TaKUX Map MOXKET ObITh
HECKOJIBKO).

Kaxxnpiii BUIKET UMEET CBOMCTBA, KOTOPHIC MOKHO YCTaHABJIMBATH
(koH(HUTypupoBaTh) ¢ momoisio MeTooB config() (wmm configure()) u
YUTaATh C TTOMOIIBIO METOJIOB, TTOJTOOHBIX METOAaM PadOThI CO CIIOBApPSIMHU.
Hwkxe nmpuBeieH BO3MOXKHBIN CHHTAKCHUC JIJII pa0OTHI CO CBOWCTBAMMU:

widget.config(option=value, ...)

widget["option"] = value

value = widget["option"]

widget.keys()

B ciygae, xorga ums CBOMCTBa COBIANAET C KJIIOUEBBIM CIIOBOM
s3pika Python, mpuHSTO MCTONB30BaTh MOCIE UMEHU OJMHOYHOE MOIYEP-
kuBaHue. Tak, cBOMCTBO Class Hy»kHO 3amaBaTh Kak class_, a to kak to_.

W3MeHsATh KOHPUTYpaALMIO BUKETa MOXKHO B JIH000H MOMEHT. DTO
MU3MEHEHHUE MPOPHUCYETCS HA DKpAaHE MO BO3BPAIICHUHU B IIUKI 00pabOTKH
coObITHI MK TIpH sIBHOM BhI30oBe Update idletasks().

[Ipumep, mpuBeIEHHBINA HUXKE, TTOKA3bIBAET OKHO C JIByMsI BHIKETa-
MH BHYTPH — IIOJIEM BBOJAa M HaANUChlO. C MOMOIIBIO IMEPEMEHHOMN
HAJMUCh HAIMpPSMYIO CBsi3aHa C TMOJIEM BBOAAa. B 3TOM mpumepe HapoO4yHO
UCIIOJIB3YETCA OYEHb MHOTO CBOMCTB, YTOOBI MPOJEMOHCTPUPOBATH BO3-
MO>XHOCTH 10 KOH(UTYPHUPOBAHUIO:

from Tkinter import *

tk = Tk()

tv = StringVar()

Label(tk,textvariable=tv, relief="groove",
borderwidth=3,
font=("Courier",20,"bold"), justify=LEFT,
width=50,
padx=10,
pady=20,
takefocus=False,).pack()

Entry(tk, textvariable=tv, takefocus=True).pack()

tv.set("123")

tk.mainloop()
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Bumkersl KoHGUTYypUpYIOTCS TIpSMO TpU co3aaHuu. bojiee Toro,
BUJIKETHI HE CBSI3bIBAIOTCS C UMEHAMH, X TOJIbKO pacIojararoT BHYTPH
BHJKETa-0KHA. CBOMCTBA BUJIKETA:
textvariable (TexkcToBas mepemMeHHas);
relief (penbed);
borderwidth (mumpuna rpaHutb);
justify (BelpaBHUBAHUE);
width (mmmpuna, u3mepsiemast B 3HaKOMeCTax);
padx u pady (mpocioiika B THKCENIIX MEXIY COACPKUMBIM
Y TPAHUIIAMU BUJDKETA);

o takefocus (BO3MOXHOCTh MPUHATH (POKYC MPU HAXKATUU KIIABUIIU

Tab);

e font (pudT, OJUH U3 CIIOCOOOB €TI0 3aIaHu).

DOTH CBOWMCTBA JIOCTATOYHO THIHUYHBI JIJII MHOTHX BHJIKETOB, XOTS
WHOT]Ia €IMHUITBI U3MEPEHHS MOTYT OoTaudaThcsa. Hanpumep, aiis BumxeTa
Canvas mupuHa 3a/1aeTcs B UKCENSAX, 2 HE B 3HAKOMECTAaX.

B crnepyromeMm mnpumepe JEMOHCTPUPYIOTCA BO3MOKHOCTH TIO
HA3HAYEHUIO IIBETOB (JOHY, MEPEAHEMY IUIaHy (TEKCTY), BBIICICHUIO BU-
okeTa (MOJCBETKA TPAHUIIbI) B aKTUBHOM COCTOSIHUM U MPU OTCYTCTBUU

doxkyca:

from Tkinter import *

tk = Tk()

tv =StringVar()

Entry(tk,textvariable=tv,takefocus=True,
borderwidth=10).pack()

mycolorl = "#%02X%02X%02X" % (200, 200, 20)

Entry(tk,textvariable=tv,takefocus=True,
borderwidth=10,
foreground=my-colorl, # fg, TekcT BUIKETa
background="#0000FF", # bg, dboH BumKETA
highlightcolor='green', # nmoxacerka mpu okyce
highlightbackground="red', # noacserka 6e3 dokyca
)-pack()

tv.set("123")

tk.mainloop()
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[Tpu >keTaHUKM MOYKHO 3a7aTh CTUJICBBIC OIIIUU JIJIST BCEX BHJKETOB
cpazy ¢ nomomsio Merona tk setPalette(). Ilomumo mcmonp3oBaHHBIX
BBIIIC CBOWCTB, C TIOMOIIBIO JAHHOTO METOJa MOXHO BKJIIOUUTH
selectForeground() u selectBackground (nepenuuii uran u GoH BbIIE-
nenusi), SelectColor (mBer B BBIOPAaHHOM COCTOSIHMH, HampuMep
y Checkbutton()), insertBackground (11BeT TOYkHM BCTaBKH) M HEKOTOPHIC

Ipyrue.
[Tpumep odpopmienus rpaduka B nakere Tkinter:

# -*- coding: utf-8 -*-
from Tkinter import *
from bsc_groups import *
from math import*
##=====Function
def f(x): return x**2*sin(x)
##=====Calculating
bl=BI('x','y")
x=-0.5
xk=2.0*pi
dx=0.01
while x<=xk:
y=1(x)
bl.add(x=x,y=y)
x+=dx

crl=["red","black","#0DF","#C06","#A 64" ,"#AC3"]
bg='"White'

Lbd =[Bd(200,55,' ®yrkuumst f=x**2*sin(x)',ctl[0],bg)]
tf="y=[%6.3f %6.3f]"

xmin= min(bl.L['y'])

xmax= max(bLL['y'])

Lbd+=[Bd(165,600,tf % (xmin, xmax),crl[0],bg)]
xmin= min(bl.L['x'])

xmax= max(bl.L['x"])

Lbd+=[Bd(165, 615,tf % (xmin, xmax),crl[1],bg)]
##=====Tkinter

A,B=500,700

tk=Tk()
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tk.title('T'paduk pyHkuun')
fr=Frame(tk)

fr.pack()
c=Canvas(fr,bg=bg,width=A height=B)
c.pack(expand=1,fill=BOTH)

Lx=bl.L['x']

Ly=blL.L['y'"]

desine 1(60,130,400,400,bg,crl,Lx,[Ly],0,50,50,c)
for ibd in Lbd: ibd.show(c)

tk.mainloop()

24. UEPAPXUS CTAHJAPTHBIX UCKJIIOYEHUHA

S3pik Python noanepuBaeT MHOTO BCTPOEHHBIX MCKIIOUeHHM. Bee
9TH WCKJIFOUCHUS BXOJAT B COCTaB MOJYJsS €Xceptions, KoTopslil Bceraa
3arpyaeTcs aBTOMATHYCCKU TIepei BBITIOJHEHUEM JIIO00W TPOTrpaMMB.
Bce uckimodeHuss mpoucXoaaT oT 0a30BOro kjaacca exception, uckiroue-
HUE importerror sBisercs moakiaccoM kimacca standarderror, koTopsii,
B CBOIO OYepe/lb, SIBISICTCS MOJIKIIACCOM Kitacca exception.

Exception. bazosrrii kiacc. Bee kitacchl MCKITIOUCHHIA SIBISIFOTCS
ero mojkinaccamMd. OT 3TOro Kiacca JOJKHBI TakKe IMPOWCXOAHWTH BCE
KJIACChI UCKIIFOUECHHM, ONIPEIeTIEMbIX M0JIH30BATEIEM.

SystemEXxit. VckaioueHue B 4UCTOM BUJIC, IOCKOJIBKY B JICHCTBH-
TEJILHOCTH OHO HE CBA3aHO C MOsIBICHHEM OmMO0K. OHO MPUMEHSETCS IS
BBIXOJIa U3 TPOTpaMMbl. Ba)kKHO OTMETHTH, YTO ATO WCKJIFOUYCHHE HE BO3-
BpallaeT cooOUIeHN 0OpaTHONU TPACCUPOBKH.

StandardError. Ba3oBslii kiacc ais Bcex oImMOOK (0O€3yCIIOBHO,
kpoMe SystemEXxit).

Keyboardinterrupt. Vckiouenue akTuBH3uUpyeTcs NMPU HAKATHH
KJIQBUIITY MPEPBhIBAaHUS, HAPUMEP MPU UCTIOI30BAaHUN KOMOWHAIIMK KJTa-
Buin <CTRL+C>.

ImportError. AxtuBumsupyercs, eciu wuHTeprnperarop Pythonne
MOKET HAUTH UMIIOPTUPYEMBI MOJTYJIb.

EnvironmentError. bazoseiii kitacc a1 ommOOK, BO3HUKAIOIINX
BHe cpenbl Python. Knaccer IOError u OSError siisiroTcst ero mojkiac-
CaMH.

IOError. Vckirouenne akTUBH3UPYETCS B Pe3yJIbTaTe BO3HUKHOBE-
HUS OIIMOOK TIPH BBHITIOJTHEHUH OTlepaIiii BBOAA/BBIBOIA.
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OSError. NckimtoueHne axkTUBH3UPYETCS MPU IMOJIYYCHHH COO0O0-
meHuii 00 omuOKax OT ONEPallMOHHONM CHCTEMBI, OOBIYHO CBS3aHHBIX
C IPUMEHEHHEM MOJTYJIS OS.

EOFError. VckitoueHnue akTUBU3HPYETCS IPH IMOIYYCHHH COOO-
meHus o qoctwkenuu konna (daiiina (EOF — End-of-File).

RuntimeError. Vckimtouenrne oco00ro Tuma, KOTOpoe aKTHBU3UPY-
eTCsl B Pe3yJIbTaTe OMIMOOK, HE OTHOCSIIMXCS HU K OJHOMY M3 IMPOYUX
WCKITIOUCHUN.

NotimplementedError. lckirodueHue akTUBH3UPYETCS  IPHU
TIOMBITKAaX BBI30BAa METOJOB HMJIM (PYHKIIMH, HE PCAIM30BAaHHBIX B MHTEP-
peTaTope.

>>> def updateregistry():
>>> raise NotImplementedError

NameError. lckimodyeHne akTHUBU3HPYETCS, SCIM HHTCPIPETATOP
oOHapy’>KHMBaeT B IPOrpaMMe UMs, HE MPUHAICKAIIEE HA K JOKATBHOMY,
HU K TJI00AJIbHOMY MPOCTPAHCTBY NMEH.

UnboundLocalError. Hosoe uckiaoueHne, koTopoe ObLIO pa3pa-
oorano s Bepcuu 1.6. OHO SBIsSETCS MOJKJIACCOM HCKIFOYEHUS
NameError u BeI3bIBacT OMIKMOKY, €CJIM HE ONpe/ecHa JoKaabHas mepe-
MEHHas, IPUMEHSAEMas B IIporpamMmme.

AttributeError. VckmoueHne akTUBU3HPYETCS MPU OMIMOKAX, CBS-
3aHHBIX CO CCBHUIKOM Ha aTpuOyT U MpucBauBaHueM aTpuOyrta. OOpatute
BHUMaHUE, 4YTO, HAYMHAs C BepcuMu 1.6, 3TO HCKIIOUYEHHUE HUMEET OoJiee
APy KECTBEHHOE COOOIICHHE 00 OIMOKE, KOTOPOE MOKET HapyIIUTh pado-
Ty KOJia, pa3pab0TaHHOTO B MPEAMNOJIOKEHUHU, YTO COOOUIEHHE OyAET dK-
BUBAJICHTHO UMEHHU aTpuOyTa.

SyntaxError. AkTuBusnupyercs npu CHHTAaKCUICCKUX OIIMOKAX.

TypeError. Vckirouenne akTUBHU3UPYETCS MPH TIOIMBITKE MpUMe-
HUTH (DYHKITMOHAJIBHYIO OIEpaIiiio K 00BEKTY, TUIT KOTOPOTO HE COOTBET-
CTBYET 3TOM OIEPALUH.

AssertionError. lckiaroueHne aKTUBH3UPYETCS  OIEPaTOPOM
assert, ecJiM pe3yJIbTaT BBIYMCICHUS YKA3aHHOTO B HEM BBIPAKCHUS SBJISI-
CTCSI JIOXKHBIM.

LookupError. ba3oBbelii kimacc ommuOOK, CBS3aHHBIX JOCTYIIOM
10 WHJIEKCY W KiIrouy. Ero moaknaccamu siBisitores kimacchl IndexError u
KeyError.
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IndexError. VckiaroueHue akTUBU3HUPYETCS TNPU BO3HUKHOBECHUHU
OImMOOK, CBSA3aHHBIX C BBIXOJOM HHJIEKCA 3a MPEAeNbl MOCIEI0BATeIHLHO-
CTH.

KeyError. VckiroueHre akKTHBU3HPYETCS, €CIM KIIFOY HE HaMJICH
B CJIOBape.

ArithmeticError. bazoBsiii knacc 11 apuMETHIECKUX OIIHOOK.
Ero monknaccamu sBisitorest kinaccel OverflowError, ZeroDivisionError
u FloatingPointError.

OverflowError. Vickirouenne akTUBH3UPYETCS, €CITU TIOTyUSHHBIN
pe3yJIbTaT HACTOJBKO BEJIUK, YTO NMPUBOIUT K apU(METHYSCKOMY TIepe-
TIOJTHCHHUIO.

ZeroDivisionError. VckioueHne akKTHBU3UPYETCS MPH IOIBITKE
JeTIeHUS] Ha HYJIb.

FloatingPointError. ckirouenrne akTuBU3upyeTcs Mpu OMmMOKax
BBITIOJIHEHUS OTIepaluii ¢ miaBaromeid Toukoi. OOpaTuTe BHUMaHUE, YTO
B cUCTeMe Linux sl MCIIOIb30BaHMS JAHHOTO MCKIIOUYCHUS HEOOXO0IUMO
pa3pemnTh 00padoTKy curnana SIGFPE ¢ npumenennem moayis fpectl.

ValueError. VcknroueHrne aKTUBU3UPYETCS NMPU TOIBITKE BBITOJ-
HCHUS ONCPAIlMKM HaJ TMEPEMEHHON C MPaBHJILHBIM THIIOM, HO C HEMpa-
BUJIbHBIM 3HAYCHHUEM.

SystemError. lckiroueHne aKTUBU3UPYETCS NMPH BO3HUKHOBEHUH
BHYTpEHHEHN ommnoOku uHTepnperaropa Python.

MemoryError. Ucknouenrne akTUBU3UPYETCS ITPH BOZHUKHOBCHHUH
HEUCIIPAaBUMOM OIIMOKH, CBS3aHHOW C HexBaTkoil mamsaTu. [lockoybKy
KJIACChI MCKITFOUCHUH SBIISIOTCS TIOJIKJIACCAMHU JIPYTHUX KJIACCOB MCKITIOUE-
HUH (Ha3bpIBaEMBIX 0A30BBIMH KJIacCaMH), TO CYIIECTBYET BO3MOXKHOCTh
NIEPEXBATHIBATH ONTMOKU/UCKIIFOUCHHS CPa3y HECKOJIBKUX THUIIOB C UCIIOJIb-
30BaHUEM oJiHOM (pa3wsl except. MckmroueHus: 6a30BBIX KJIACCOB HUKOTA
HE aKTUBU3UPYIOTCSI, HO MOTYT MPUMEHSTHCS JIJIsl TIEpeXBaTa OMIMOOK.
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