3/19/2020 LectN

AprymeHTbl, JlIamopa-pyHkuumn, CnncoYHble
cokpaweHus, [lekopaTtopbl

MHoXecTBeHHbIe adprymMmeHTbl

In [4]:

def sum(a, b):
return a + b

sum(5, 6)
Out[4]:
11

In [5]:
sum(5,2,1,4)

TypeError Traceback (most recent ca
11 last)

<ipython-input-5-6b8d6e787439> in <module>

---->1 sum(5,2,1,4)

TypeError: sum() takes 2 positional arguments but 4 were given

In [80]:
def sum infinite(*numbers):
a=2=0
for i in numbers:
a += 1
return a

sum_infinite(1,2,34,4,5,65,7)
Out[80]:
118
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In [8]:

def info(**data):
for variable, value in data.items():
print("{}: {}".format(variable, value))

info(Name = "Anna", City = "Rome")
Name: Anna
City: Rome

Nambpa-dyHKUMN

In [11]:

def sum(a, b):
return a + b

sum lambda = lambda x, y: X + vy

print(sum(2, 3))
print(sum lambda(2, 3))

5
5

JIamBaa-gyHKUMM - 3TO YOOOHbIVA M KOPOTKMI cnocob 3anvcy 06bIvHoN byHKumn. OHe He AaeT NpemMMyLLecTB
B CKOPOCTW UM 3KOHOMMWU NaMSTU

BakHo NOHMMaTb, YTO BCe DYHKLMKN MOTYT NPUHMMAaTL U HYNEBOE KOMMMYECTBO areMeHToB. Jlambaa
PYHKLMN HE UCKMOYEHNEe

In [12]:

helloWorld = lambda: "Hello World!"
helloworld()

Out[12]:

'"Hello World!'

In [17]:

v = lambda **x : print(x)
v(LL = 5, BB =6, CC = 7)

{'LL': 5, 'BB': 6, 'CC': 7}

In [18]:

v = lambda *x : print(x)
v(5, 6, 7)

(5, 6, 7)

CnucoyHble cCoKpalleHus
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CyuwiecTtByeT yaobHas hopma co3gaHus U 3anmcu cnnckoB. CrMCOYHbIE COKpaLLEHUS MPU3BaHbl YNPOCUTL U
YCKOPUTb reHepauumto NMbo coxpaHeHue AaHHbIX. Mpeanonoxum, Mbl XOTUM UMETb CNIUCOK KBaApaToB
NepBoOVi COTHW HaTyparbHbIX YMCEr.

In [21]:

sq = []
for i in range(1, 101):
sq.append(i ** 2)

In [22]:
print(sq)

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 25

6, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 841,
900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600, 168
, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 270

, 2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 396

, 4096, 4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 547

, 5625, 5776, 5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 722

, 7396, 7569, 7744, 7921, 8100, 8281, 8464, 8649, 8836, 9025, 921

, 9409, 9604, 9801, 10000]

[o) N©, I e) (o N SNy ]

Mbl MOXXeM cokpaTuTb 3TO 4O Koda U3 OQHOW CTPOKK

In [23]:

squares = [x ** 2 for x in range(1l, 101)]

In [81]:
b = ["AA AA", "BB BB"]

In [82]:

v = [x.split() for x in b]

In [83]:

v

Out[83]:

[['AA', 'AA'], ['BB', 'BB']]
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In [24]:
print(squares)

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 25

6, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 841,
900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600, 168
, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 270

, 2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 396

, 4096, 4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 547

, 5625, 5776, 5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 722

, 7396, 7569, 7744, 7921, 8100, 8281, 8464, 8649, 8836, 9025, 921

, 9409, 9604, 9801, 10000]

oOuUTo O A~

In [86]:
a=[x*y for x in [4,5,6] for y in [1, 2 ,3]]

File "<ipython-input-86-al82fcf9ce32>", line 1
a =[x *y for x in range(1,10) and for y in [1, 2 ,3]]

SyntaxError: invalid syntax
In [85]:

a

Out[85]:

~ 0~

O, OOWORNWNE

Ul =
~ N

=
& No)

~

6;

12,
18,
7,

14,
21,
81

16,
24,
9;
18,
27]

AHaNoOrM4yHo MOXHO npoaenarb And cnoaapeﬁ
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In [38]:

a={x : x * 2 for x in range(100) }

In [40]:
print(a)

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36, 7: 49, 8: 64, 9: 81,
10: 100, 11: 121, 12: 144, 13: 169, 14: 196, 15: 225, 16: 256, 17:
289, 18: 324, 19: 361, 20: 400, 21: 441, 22: 484, 23: 529, 24: 576,
25: 625, 26: 676, 27: 729, 28: 784, 29: 841, 30: 900, 31: 961, 32:
1024, 33: 1089, 34: 1156, 35: 1225, 36: 1296, 37: 1369, 38: 1444, 3
9: 1521, 40: 1600, 41: 1681, 42: 1764, 43: 1849, 44: 1936, 45: 202
5, 46: 2116, 47: 2209, 48: 2304, 49: 2401, 50: 2500, 51: 2601, 52:
2704, 53: 2809, 54: 2916, 55: 3025, 56: 3136, 57: 3249, 58: 3364, 5
9: 3481, 60: 3600, 61: 3721, 62: 3844, 63: 3969, 64: 4096, 65: 422
5, 66: 4356, 67: 4489, 68: 4624, 69: 4761, 70: 4900, 71: 5041, 72:
5184, 73: 5329, 74: 5476, 75: 5625, 76: 5776, 77: 5929, 78: 6084, 7
9: 6241, 80: 6400, 81: 6561, 82: 6724, 83: 6889, 84: 7056, 85: 722
5, 86: 7396, 87: 7569, 88: 7744, 89: 7921, 90: 8100, 91: 8281, 92:
8464, 93: 8649, 94: 8836, 95: 9025, 96: 9216, 97: 9409, 98: 9604, 9
9: 9801}

Tak >xe MOXHO npogenaTtb U ¢ MHoXecTBamu U tuple

In [41]:

a {x**2 for x in range(100)}

b = tuple(x**2 for x in range(100))
print(a)

print(b)

{0, 1, 1024, 4096, 4, 9216, 9, 16, 529, 3600, 4624, 25, 36, 2601, 4
9, 7225, 3136, 64, 576, 1089, 6724, 1600, 2116, 5184, 7744, 9801, 8
1, 8281, 6241, 100, 625, 121, 4225, 1156, 8836, 3721, 144, 1681, 27
04, 5776, 4761, 2209, 676, 169, 3249, 9409, 196, 1225, 5329, 729, 2
25, 1764, 7396, 6889, 7921, 2809, 256, 2304, 6400, 3844, 4356, 784,
1296, 8464, 289, 3364, 4900, 5929, 1849, 9025, 324, 841, 1369, 240
1, 2916, 5476, 361, 3969, 900, 9604, 4489, 400, 1936, 7056, 7569, 3
481, 6561, 1444, 8100, 5041, 441, 961, 2500, 6084, 8649, 3025, 484,
2025, 1521, 5625}

(e, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225,
256, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 84
1, 900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600,
1681, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 2
704, 2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 39
69, 4096, 4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 547
6, 5625, 5776, 5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 722
5, 7396, 7569, 7744, 7921, 8100, 8281, 8464, 8649, 8836, 9025, 921
6, 9409, 9604, 9801)

3auem 3aech tuple nepen ckobkamu cTaHeT NOHATHEN YyTh NO3aHee

Tak e cylecTByeT BO3MOXHOCTb reHepupoBaTh CroBapy ¢ NOMOLLbIO coveTaHus lambda dyHKLMI 1
dyHKunn map unu filter
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UtepaTtopbl

MTepaTop — 310 06bEeKT-abCTpakums, KOTOpbIN NO3BONSET OpaTb N3 NCTOMHKUKA, Byab 3To stdin unu, ckaxem,
KaKoW-TO BOMbLION KOHTEMHEP, ANTIEMEHT 3a SNIEMEHTOM, NPX 3TOM UTEPATOP 3HAET TOJbKO O TOM OObEKTE,
Ha KOTOPOM OH B TEKYLLMIA MOMEHT OCTaHOBWICS.

B Python (u He TonbKo B HEM) €CTb ABa NOHATUSA, KOTOPbIE 3ByYaT MPaAKTUYECKN OOUHAKOBO, HO 0603HavaroT
pasHble Beluun, — iterator u iterable. NepBoe — 31O 0OBLEKT, KOTOPLIN peanu3yeT ONUCaHHBIN BbiLLE
NHTEpMeENiC, a BTOPOE — KOHTENHEP, KOTOPbIA MOXET CINY>XUTb UCTOYHUKOM AaHHbIX AN utepartopa. Ytobbl
nony4nTb nTepartop ang iterable, B Python ecTb cneunansHas dyHKUuS iter

Hanpmmep, BCEM M3BECTHbIN CMNCOK ABMSIETCA nTepmpyemMbim obbekToM.

In [45]:
nuc'l-eo.tides = [IIAII' IITII’ IIGII, IICII]

nucleotides iterator = iter(nucleotides)
print (type(nucleotides iterator), nucleotides iterator)

<class 'list iterator'> <list iterator object at 0x7f3765726748>

In [46]:

print (next(nucleotides iterator))
print (next(nucleotides iterator))
print (next(nucleotides iterator))
print (next(nucleotides iterator))

N —>

In [47]:

def print nucleotides():
for n in nucleotides:
print (n)

print nucleotides()

oo -H>

In [ 1:

In [ ]:

[dekopaTtopbl
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Mbl NOMHUM, YTO (PYHKLIMN B MUTOHE MOTYT SIBMISATLCS NePEMEHHbIMU, W, HAaNpUMep, MOXeM HanucaTb
chyHKUMIO, KOTOpasi co3daeT ApYrn PYHKLUM

In [56]:

def create add(y):
def new func(x):
return y + x
return new func

add5 = create add(5)
add5(9)

Out[56]:
14

Honyctum, y Hac BO3HMKaET 3agaya oTnaakv, Ans Hadana npocTo BBbIBOAE COOBGLLEHUIA NPy 3anycke
yHKUMM 1 NpK 3aBepLLEHUN ee paboThbl.

In [31]:

def decor(func):
def decorated func(*args, **kwargs):
print ("Function started")
result = func(*args, **kwargs)
print ("Function ended")
return result
return decorated func
In [57]:

decor add = decor(add5)

decor add(5)

Function started
Function ended

Out[57]:
10

Ons pa60Tb| C AekopaTtopamu, B NMTOHE eCTb cneunarnbHada KOHCTPYKLUUA

In [33]:

def simple():
return "Hello"

@decor

def not simple():
return "Hello"
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In [34]:
simple()
Qut[34]:
'Hello'

In [35]:
not simple()

Function started
Function ended

Out[35]:
'Hello'

*[lekopaTopy HENPOCTO NepeaaTb AOMNONHUTENbHBIE apryMeHTbI, T.K OH MPUHUMAET NepPBbLIM apryMeHTOM
dyHKuMIo. Ha camom gene, Ansa aToro Hago caenaTb He AekopaTop, a yHKLMIO, BO3BpaLLaloLLyo AeKkopaTop

Hanuwem, HanpuMep, gekoparop, KOTOprI7I 6yneT nmncaTb B NNOI TeKyLlee BpeMda 1 aaty n ceBoe MMA

In [36]:

def log wrapper(name):
import datetime
def real decorator(func):
def decorated func(*args, **kwargs):
now = datetime.datetime.now()
print ("{}, Date: {}, Function started".format(name, now))
result = func(*args, **kwargs)
now = datetime.datetime.now()
print ("{}, Date: {}, Function ended".format(name, now))
return result
return decorated func
return real decorator

In [37]:

@log wrapper("Simple logger")
def fibonacci(n):
fo, f1 =0, 1
for i in range(n):
fo, f1 = f1, fOo + f1
return 0

res = fibonacci(1000000)

Simple logger, Date: 2020-03-10 08:43:01.323938, Function started
Simple logger, Date: 2020-03-10 08:43:15.604734, Function ended

Map Filter
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In [48]:

squares = [x ** 2 for x in range(101)]
print (squares)

(e, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225,
256, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 84
1, 900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600,
1681, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 2
704, 2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 39
69, 4096, 4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 547
6, 5625, 5776, 5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 722
5, 7396, 7569, 7744, 7921, 8100, 8281, 8464, 8649, 8836, 9025, 921
6, 9409, 9604, 9801, 10000]

In [49]:

squares = list(map(lambda x : x ** 2, range(101)))
print (squares)

(e, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225,
256, 289, 324, 361, 400, 441, 484, 529, 576, 625, 676, 729, 784, 84
1, 900, 961, 1024, 1089, 1156, 1225, 1296, 1369, 1444, 1521, 1600,
1681, 1764, 1849, 1936, 2025, 2116, 2209, 2304, 2401, 2500, 2601, 2
704, 2809, 2916, 3025, 3136, 3249, 3364, 3481, 3600, 3721, 3844, 39
69, 4096, 4225, 4356, 4489, 4624, 4761, 4900, 5041, 5184, 5329, 547
6, 5625, 5776, 5929, 6084, 6241, 6400, 6561, 6724, 6889, 7056, 722
5, 7396, 7569, 7744, 7921, 8100, 8281, 8464, 8649, 8836, 9025, 921
6, 9409, 9604, 9801, 10000]

In [50]:

div7 5 = [x for x in range(1000) if x % 7 == 5]
div7 5[0:10]

Out[50]:
[5, 12, 19, 26, 33, 40, 47, 54, 61, 68]

In [89]:

div7 5 = list(filter(lambda x : X % 7 == 5, range(1000)))
print (div7 5)

[5, 12, 19, 26, 33, 40, 47, 54, 61, 68, 75, 82, 89, 96, 103, 110, 1
17, 124, 131, 138, 145, 152, 159, 166, 173, 180, 187, 194, 201, 20
8, 215, 222, 229, 236, 243, 250, 257, 264, 271, 278, 285, 292, 299,
306, 313, 320, 327, 334, 341, 348, 355, 362, 369, 376, 383, 390, 39
7, 404, 411, 418, 425, 432, 439, 446, 453, 460, 467, 474, 481, 488,
495, 502, 509, 516, 523, 530, 537, 544, 551, 558, 565, 572, 579, 58
6, 593, 600, 607, 614, 621, 628, 635, 642, 649, 656, 663, 670, 677,
684, 691, 698, 705, 712, 719, 726, 733, 740, 747, 754, 761, 768, 77
5, 782, 789, 796, 803, 810, 817, 824, 831, 838, 845, 852, 859, 866,
873, 880, 887, 894, 901, 908, 915, 922, 929, 936, 943, 950, 957, 96
4, 971, 978, 985, 992, 999]

In [ ]:
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OpHocTpouHbin IF ELSE

BaxHo, uto B Python ecTb ogHocTpouHbIN if else. HasbiBaeTcA TepHapHbLIM ONepaTopoMm, Tak Kak UCnosb3yeT
TPV aprymeHTa - ycrioBme, 4To BOB3palLlaTb, ECIM YCNOBNE NCTUHHO M YTO BO3BpaLLlaTh, €CNn yCrioBue
NOXHO

In [53]:

a=51if 14 % 7 == 0 else 7

print (a)

codon = "UAA"

a = "StopCodon" if codon in ("UAA", "UAG", 'UGA') else "Tryptophan" if codon =
= 'UGG' else "Other"

print (a)

5
StopCodon
In [54]:

odd or even = ["0dd" if x % 2 == 1 else "Even" for x in range(100)]
odd or even[0:10]

Out[54]:

['Even', 'Odd', 'Even', 'Odd', 'Even', 'Odd', 'Even', 'Odd', 'Eve
n', '0dd']

Mouyemy map, filter u reduce xopowum B mepy? (Kak u BoobGLue
¢pyHKUMOHanbHoe nporpammupoBaHue B Python)*

Kak npoBepuTtb, siensietcs nu yucno 101 npoctbim?

In [115]:

if reduce(lambda x, y : 0 if x % y == 0 else x, range(2,101), 101):
print ("Prime")

else:
print ("Not prime")

Prime

Kak 0606wWwunTL Ha Noboe HaTyparnbHOe YnCno

In [116]:
is prime = lambda z : False if z == 1 else True if reduce(lambda x,
y : 0if x 5y == 0 el
se X, range(2,z), z) else False
print (is prime(10), is prime(l), is prime(2), is prime(17))

False False True True

Bo3bmMem TonbKo npocTtbie ymcna 3 nepebix 1000
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In [117]:

primes = list(filter(lambda z : False if z == 1 else True if reduce(lambda x,
y : 0if x 5y == 0 el
se X, range(2,z), z) else False,
range(1l, 1001)))
print (primes[0:10])

(2, 3, 5, 7, 11, 13, 17, 19, 23, 29]
Tenepb 0CTaBUM MOMY4UM OT HUX KBaApaThl

In [118]:

prime squares = map(lambda x : x ** 2, (filter(lambda z : False if z == 1 else T
rue if reduce(lambda x,
y : 0if x sy == 0 el
se X, range(2,z), z) else False,
range(1l, 1001))))
print (list(prime squares)[0:10])

[4, 9, 25, 49, 121, 169, 289, 361, 529, 841]

M ocTaBMM NX HUX Te, YTO Ha BTOPOM MeCTe MMeKoT 2

In [119]:
prime squares filtered = filter(lambda x : (x % 100) // 10 == 2, map(lambda x :
x ** 2, (filter(lambda z : False if z == 1 else True if reduce(lambda X,

y : 0 if x 5y == 0 else x, range(2,z), z) else Fals
e, range(1l, 1001)))) )

print (list(prime squares filtered)[0:10])
[25, 121, 529, 3721, 5329, 7921, 16129, 19321, 29929, 44521]

In [75]:
a = ["EEEE\n" for _ in range(100)]

f = open("innnn", "w")
for i in a:
f.write(1i)
In [76]:
1s

in innnn LectN.ipynb
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In [78]:

a = [x.strip("\n") for x in open("innnn", "r")]

a
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Out[78]:

[ 'EEEE',
'"EEEE',
"EEEE’,
"EEEE',
'"EEEE',
"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
"EEEE',
'"EEEE',
"EEEE',
"EEEE',
'EEEE",
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
"EEEE’,
'"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
'EEEE",
'"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
"EEEE’,
"EEEE',
"EEEE',
"EEEE',
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"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
"EEEE’,
"EEEE',
"EEEE',
"EEEE',
"EEEE',
"EEEE’,
"EEEE',
'"EEEE',
"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
"EEEE’,
'"EEEE',
'EEEE",
'"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
"EEEE’,
'"EEEE',
'"EEEE',
"EEEE',
"EEEE',
"EEEE’,
'"EEEE',
"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
'"EEEE',
"EEEE',
'"EEEE',
'EEEE"']

In [71]:

cat in

In [94]:

a = [(lambda : x) for x in range(10)]

In [95]:
al1]()
Out[95]:
9
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In [96]:
al2]1()
Out[96]:
9

In [ ]:
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