PaboTa ¢ rpadamm B A3blKe
Python

[Mpe3eHTauua nogrotoerieHa y4yeHnkom 11A knacca
MBOY COLLU Ne6 nog pykosoactsom bayposa A.HO



HemHoro o rpagpax B obLiem




XelwmnpoBaHue

CyuiecTtByeT TeXHUKA, NOAPO6HO onucbiBaemas B 60NbLUMHCTBE KHUM 06 anropytmax, u HEABHO
ncnonb3yemas nporpammmctammn Ha Python, aTo — xawwimpoBaHme. XawmnpoBaHme nogpasyMeBaeT BblYMCIEHNE
Lilenoro ymcna (4acTo BbIrMsaasaLWero Kak cryyanHoe), OCHOBaHHOMO Ha NPon3BoSibHOM obbekTe. [MoToM 3To 3HaYeHne

MOXHO ByaeT ncnonb3oBaTb, HaNPUMep, Kak MHAEKC B MaccuBe (Mocne HEKOTOPbIX Npeobpa3oBaHnm, YTOObI He
BbIATY 3a rpaHuULbl MaccuBea).

CTaHOapTHEI MaxXanuaM x3WWpoBaHWA B Python npegcTaened dyHruymeid hash:
»»» hash{42)

42

»»» hash{"Hello, world!™)
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CNNCKN CMEeXHOCTU

OavH 13 Hambonee o4YeBMAHbBIX CNOCOOOB NpeacTaBneHns rpadoB — 3TO CMUCKM CMEXHOCTU. CMbICA UX B TOM, YTO AN
KaXkgoWn BEPLUMHbI CO30aeTCs CUCOK (MNN MHOXECTBO, U APYron KOHTEMHEP UMM UTEPATOP) CMEXHbIX C HEW BEPLLUVH.
Pasbepem npocTtenwumin cnocob peanusaumm Takoro Cnucka, Npeanosiokmne, YTO UMeeTCsl N BEPLUMH, MPOHYMEPOBAHHbIX
0...n-1.

MpyMepHbIN rpad Ans AEMOHCTPALMU pasHbiX BUAOB
npeacTaBneHus

{b, c, d, e, f}, #a
{c, e}, # b

{d},
{e},
{f},
{c. g h}, #f

# o H B
=




MaTpuubl CMEXHOCTHU

[pyras pacnpoctpaHeHHasa oopma npeacTaBieHmsi rpaoB — 3TO MaTpulbl CMeXHOCTU. OCHOBHOE OTNIMYKne UX B
cnefyoLwemM: BMECTO NepeYmCcrieHnst BCEX CMEXHbIX C KaXKAoW N3 BEPLUMH, Mbl 3anucbiBaem OuH psif 3Ha4YeHUn (maccus),
KaXK[oe U3 KOTOPbIX COOTBETCTBYET BO3MOXHOW CMEXHOW BepLUNHE (eCTb XOTS Obl OAHA Takasa Af1s KaxX40W BEPLUNHBI
rpadpa), n coxpaHaem 3HadeHue (B Buae True unu False), nokasbiBatoLlee, AENCTBUTENBHO NN BEPLUNHA ABNAETCS
CMeXHOW. /I BHOBb NPOCTENLLYIO peann3aumnio MOXHO NOMYyYUTb UCNOSb3Ys BIOXKEHHbIE CMUCKU, Kak BUOAHO U3 JIUCTUHTA
Hwke. OBbpaTuTe BHUMaHWe, YTO 3TO Takke TpebyeT, 4TOObl BepLUUHbI BbIIM NpoHyMepoBaHbl oT 0 oo V-1. B kayecTBe
3HayYeHun UCTUHHOCTM ncnonbaytTces 1 n 0 (BMecTo True un False), 4ToObl caenate MaTpuLy YMTabenbHON.

a, b, ¢, d, e, f, g, h = range(8)

N = [[GllJlll:lslsa:a]J #
[6,8,1,8,1,8,8,8], # b
[e,0,8,1,0,8,0,08], # C
[e,8,8,08,1,8,8,8], # d
[6,8,8,8,0,1,0,8], # ¢
[6,8,1,8,8,08,1,1], # f
[6,8,8,8,8,1,8,1]
[e,e,8,0,0,1,1,0]

>>> N[2][b]
’ - 1
1#h >>> sum(N[£])
3



MaTpuubl CMEXHOCTU

a, b, c, d, e, ¥, g, h = range(8)
_ = float( inf")
#abcde

W=1[[0,2,1,3,9,4,_,_ ], #a
(.84, .3._. . 1. #

-
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. 20,8, . . . 1
[ - I N -
R - -G I
a2y s ,8,2,2], ¥
[ s_a_s_,1,0,6], #
[Loss s »9,8,8]] #

[~

-
L
L
L

e 1

1=

-

>>> W[a][b] < inf # cmexHocme
True
>>> Wlc][e] < inf # csexHocms

+

False
>>> sum(l for w in W[a] if w < inf) - 1 # cmenexs
5



MaccuBbl crieyuanbHoOro HaszHavyeHua n3 NumPpPy

Bubnnoteka NumPy cogepXmt MHOro oyHKLMOHAIbHOCTU, CBA3aHHOM C MHOrOMEpHbIMU Maccusamu. [ns npeacraBneHust
rpacpoB 6osnbLIasa ee YacTb He HyXXHa, HO MaccuBbl U3 NumPy BeCbMa NonesHbl, HanpuMep, 4ns peanu3aumm maTpul BeCOB

NN CMeXxHOCTMU.

BMECTO CO3AAHWA NMYCTOH MaTpuubl BECOB WM CMEXHOCTM W3 CMWCKOB ANA N BepUMH, BPOAe TakKoro:
>»>» N = [[@]*1@ for i in range(1@)]

E NumPy MOXHO WCNONL30BEATE QYHKUMK ZEros:
>>» import numpy as np
>»>>» N = np.zeros([18,18])



Peanusauna gepeBbLeEB

»> T = [["a", "b"], ["¢"], ["d", ["e”, "]]]

»>» T[O][1]

b’ rlpMMep aepesa C OTMEYEHHbIM NYyTEM OT KOPHA K JINCTY
»>» T[2][1]1[e]

-




Peanuisaumnsa nepeBbLEB

class Tree:
def _ init_ (self, left, right):
self.left = left
self.right = right
>»» t = Tree(Tree("a™, "b"), Tree("c",
>»>» t.right.left
et

"d"))

class Tree:
def  init_ (self, kids, next=None):
self.kids = self.val = kids
self.next = next



Peanuisaumnsa nepeBbLEB

»>» t = Tree(Tree("a”, Tree("b", Tree("c”, Tree("d")))))
>»»> t.kids.next.next.val
¢ A BOT Kak BbIMMAONT 3TO AEPEBO:




LLlabnoH npoekTnpoBaHus “Habop”

Mp1 NpoOeKTUPOBaHWKM (Aa M peanu3aunn) TakuX CTPYKTYP OaHHBIX Kak OEepeBbA MOKET OKA3aTbCA MOME3HbM
rubKuid Knacc, No3BONAKWWA 3aaBaTb Habop aTpubyToB 4Y4epe3 KOHCTPYKTOP. 3AeCb Hac MOKMET BbIPYYHTH
wabnoH npoekTupoeauuA «Habop» (Ha3BaHHuA Tak Anekcom MapTennawm B «Python Cookbook=). EcTb MHOro
cnocoboB ero peanusauMu, HO CyTe BMAHA M3 CNedykWero Koga:
class Bunch(dict):
def _ init_ (self, *args, **kwds):
super(Bunch, self)._ init_ (*args, **kwds)
self._ dict_ = self
ECTb HeckonbKo nonesHelx cnocoboB ero npuMeHeHWA. Bo-nepeelx, OH NO3BOAAST CO34aTb W 3ajaTk 3Haqe
HuA aTpubyToB, NepejaB WX Kak apryMeHTbl NpW CO34aHWMKM obbekTa:
»>» x = Bunch(name="Jayne Cobb", position="PR")
>>» X.name
'Jayne Cobb’
Bo-BTOpLIX, HacnegoeaHue oT dict gaeT MHOro JOMNONHWUTENBLHOrO QYHKUMOHana, Takoro Kak MonyYeHwe BC
ex knw4el (aTpubyToB) MAM NPOCTaA MpoBepka Hanwyua aTpwbyTa. BoT npumep:
»>» T = Bunch
>»» t = T(left=T(left="a", right="b"), right=T(left="c"))
> t.left
{'right': 'b", 'left':
>»> t.left.right

a'}

b
>»» t['left' ][ 'right’]
‘b

>>> "left™ in t.right
True

»»» "right” in t.right

False

Kona4Ho ®e 3ToT wabfnoH MOXHO MCMONL30BaTh He TOMBKO ANA CO30aHWA Aspeeses. OH npurogutcA B nwbo
i cuTyauun, rae HeoBxogum KW ofbekT, yMeHWWA 3303BaTb CEOM aTpWOyTH NPW COSOAHMW.



bubnnoteku ana pabotel ¢ rpadpamu B Python

'pad, cosgaHHbIn ¢ nomoLwbio NetworkX

Watts-Stragatz madel N=20, K =4, p=0.2
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