1.2.1
CozgaTtb maccuB 5x2. CozgaTtb maccuB 5x2. BoiBecTu Bce 3HadqeHus maccuBa, 3HadeHue anemeHTa c uHgekcoMm (3,1) u Bropol cTtonbey.

HHgekcauus HaYuHaeTCs C HYns.

import numpy as np

x = np.array(ll1,21,03,4]1,05,61,07,81,0[9,1811)
print(x)

print(x[31[11)

print(x[11)

Program output:

[(c 1 21
[ 3 4]
[ 5 6]
[ 7 B8]
[ 9 1811

8

[3 4]



1.2.2

Mpumep. BbinonHUTbL cneguwuee:

1. CozsgaTb BekTtop (ogHomepHbil MaccuB) pasmepa 18, 3anonHeHHbIl HYNsIMU.,
2. CosgaTtb BekTop pasmepa 18, 3anonHeHHbil eguHuuaMu.

3. Cosgatb BekTop pasmepa 10, 3anonHeHHbil 3agaHHbIM HUCAOM,

4. Cosgatb BekTop co 3Ha4deHusmu oT 18 go 19.

import numpy as np

a = np.zeros(18)

b = np.ones(18)

c = np.full(lg, 5)

d np.arange(18, 20)
print(f"{aX\n{bX\n{c}\n{d}")

Program output:

[6. 8. B. B. B. 8. 8. B. B. @.1
(1. 1. 1.1, 1, 1.1, 1.1. 1.1
[555555555 5]

[1B8 11 12 13 14 15 16 17 18 191



1.2.3
CozgaTtb mMaccuB 18x18 co cny4alHbiMu 3HaYeHuUsMU, HalTu MUHUMUM, MakCUMUM U CpegHee 3Ha4eHue

import numpy as np
Z = np.random.random((18,18))
Zmin, Zmax, Zmean = Z2.min(), Z.max(), Z.mean()

print(Zmin, Zmax, Zmean)

Program output:
©.8831112348186829175 B.9978660232778116 B.5876685818245621



1.2.4
3agaTb MaTpuuy pasMepHocTu 5 Ha 5 u nmoMeHsaTb 2 cTpoku B MaTpuue MecTamu,

import numpy as np

A = np.arange(25).reshape(5,5)
ACCB,11]1 = ALL1,81]

print(A)

Program output:

[l5 6 7 8 9]
[B 1 2 3 4]
[18 11 12 13 141
[15 16 17 18 19]
[28 21 22 23 2411



1.2.5

BoisicHUTb pesaynbTaT crnegywuux BoipaxkeHul:
B * np.nan

np.nan == np.nan

np.inf > np.nan

np.nan - np.nan

8.3 ==3x%208.1

import numpy as np
print(8 * np.nan)
print(np.nan == np.nan)
print(np.inf > np.nan)
print(np.nan - np.nan)
print(B8.3 == 3 x 8.1)

Program output:
nan

False

False

nan

False



1.2.6
OtcopTupoBaTb mMaccuB

import numpy as np
arr = np.array(l2,1,5,3,7,4,6,81)

print(np.sort(arr))

Program output:
[123456 7 8]



1.3.1
CozgaTb Bx8 MaTpuuy u 3amonHuUTb e B waxMaTHOM MNOPSgKE HYUMAS$IMU U eguHuUUaMu.
import numpy as np
counter = [1]
for i in range(32):
counter.append(@)
counter.append(l)
A = np.array(counter) .reshape(8,8)
print(A)

Program output:

(81810168611
(818181811
(6181818 1]
(6181818 1]
(6181818 1]
(6181818 1]
(6181818 1]
(B1B10818 111



1.3.2
CozgaTb 5x5 MaTpuuy co 3HadeHusiMmu B cTpokax oT B go 4. [lnsg cosgaHus Heobxogumo ucnonb3oBaTbh ¢yHKUUK arrange
import numpy as np
arr = [1
for i in range(5):
arr.extend(np.arange(5))
a = np.array(arr).reshape(5,5)
print(a)

Program output:
[[B 12 3 4]
[B 1 4]
[B 1
[B 1
[6 1

N NN N
W www
D DN DN
—_



1.3.3

CozgaTb MaccuB 3x3x3 co cnyd4alHbiMu 3HadeHusIMU
import numpy as np

a = np.random.random((3, 3, 3))

print(a)

Program output:

[[[B.8935241 ©.61387584 8.318799531]
[B.707890081 B.3283358 ©.823054831]
[0.98873818 B.43524386 B.8877442111]

0 ®

[[B.87349787 8.8778195 B.55481833]
[8.71875492 8.33734188 8.2233187 1
[B.27069668 B.74850233 8.81808738711

=

[[8.56343439 B.1937467 8.9739875771
[8.39676611 B.27437924 B.482008579]
[8.75889152 B.919608497 B.59174162111

A~}



1.3.4

CozgaTtb MaTpuuy c 8 BHUTpu, u 1 Ha rpaHuuyax
import numpy as np

w = np.random.randint(3, 12)

h = np.random.randint(3, 12)

a = np.zeros(hxw) .reshape(h,uw)
for i in range(8, w):
al@,i]l =1
alh-1,il1 =1
for i in range(8, h):
ali,Bl =1
ali,w-11 =1
print(a)

Program output:
(ce, 1,101,
[1.
[1.
[1.
[1.
[1.
[1.
[1.
[1.
[1.

P 00000000 ®
P 0000000000 -
P 0000000000 -
R e T e e e N
i

P OO0 ®®
P OO0 ®®



1.3.5
CozgalTe mMaccuB u oTcopTupyldTte ero no ubbiBaHuw.

import numpy as np
a = np.random.rand(1@)
print(np.sort(a)l::-11)

Program output:
[0.89119962 B.82338437 B.6995577 B.69162395 B.67162794 B.57788624

B.17627805 B.17386131 B.13332624 8.8761592 1



1.3.6

CozgalTe maTpuuy, BboBegute ee ¢opmMy, pasMep U pasMepHOCTb
import numpy as np

a = np.random.random((5,5))

print(a)

print(f"0opma: {a.shapel")

print(f"Pasmep: {a.size}")

print(f"PasmepHocTb: {a.ndim}")

Program output:

[[B.87148587 B.42824261 B.46545946 0.7766243 B.4843320861]
[6.63333889 B.73446627 B.89918479 8.51692587 B.928886731
[6.12618987 8.2882944 ©8.28772871 8.95834626 0.814980621
[68.29552841 B.757378081 B8.87981716 8.47849728 B.294818684]
[B.61675266 B.28514933 8.58683416 B.98379765 B.963772571]

Qopma: (5, 5)

Pazmep: 25

PaaMepHocTb: 2



2.2.1

CozgaTb Series us cnucka Python, cnoBaps Python, u maccuBa Numpy (yctaHoButb bykBeHHbie MeTku gns mocnegHero) .
import pandas as pd

import numpy as np

lst = [1,2,3,4,5]

d={'a":1, 'b":2, 'c':3}

ndarr = np.array(l1,2,3,4,51)

sl = pd.Series(lst)

s2 = pd.Series(d)

s3 = pd.Series(ndarr, ['a', 'b', 'c', 'd', 'e'l)
print(sl)

print(s2)

print(s3)

Program output:

8 1
1 2
2 3
3 4
4 5
dtupe: intb4
a 1
b 2
C 3

dtype: intb4

T OO0 OTo
U D W N -

dtuype: intb4



2.2.2

flaHo gBa Series. HamedaTaTb ux nepBbie aneMeHTbl U Bce anemeHTbl nocne TpeTbero (Bo Btopom topelme) .
import numpy as np

import pandas as pd

sl = pd.Series([1, 2, 3, 4, 51, ['a', 'b', 'c', 'd', 'e'D

s2 = pd.Series([5, 4, 3, 2, 11D

print(sil'a'l)

print(s2081)

print(s2(3:1)

Program output:

1
5
3 2
4 1

dtuype: intb4



2.2.3

CozgalTe HoBoil ¢pelM gaHHbIX.

import pandas as pd

import numpy as np

dataframe = pd.DatafFrame ( )

dataframel 'Uma'] = [ '[xeku [xexkcoH', 'CTtuBen cTuBeHcoH']
dataframel 'Bospact'] = [38, 251

dataframel 'Bogutenb'] = [True, Falsel

print(dataframe)

Program output:
UmMe BospacTt Bogutensb

4] [xeku [lkekcoH 38 True
1 CtuBeH cTuBeHcoH 25 False



2.2.4

3arpysuTe ¢pelM gaHHbIX MO CCbifKe
https://web.archive.org/web/28281128815841id_/https://raw.githubusercontent.com/chrisalbon/simulated_datasets/master/titanic.csv

import numpy as np

import pandas as pd

url =
"https://web.archive.org/web/2828112080815841id_/https://raw.githubusercontent.com/chrisalbon/simulated_datasets/master/titanic.csv

dataframe = pd.read_csv(url)
print(dataframe.head(5))

Program output:

Name PClass ... Survived SexCode
7] Allen, Miss Elisabeth Walton st ... 1 1
1 ARllison, Miss Helen Loraine lst 7] 1
2 Allison, Mr Hudson Joshua Creighton 1st 4} 4}
3 Allison, Mrs Hudson JC (Bessie Waldo Daniels) 1st 9 1
4 Rllison, Master Hudson Trevor 1st 1 9

[5 rows x 6 columns]



2.2.5

MpoHanuaupoBaTb xapakTepucTuku ¢pelMa gaHHbIX

import numpy as np

import pandas as pd

url =
"https://web.archive.org/web/2820811280815841id_/https://raw.githubusercontent.com/chrisalbon/simulated_datasets/master/titanic.csv

dataframe = pd.read_csv(url)
print(dataframe.head(2))
print(dataframe.tail(3))
print(dataframe.shape)
print(dataframe.describe())

Program output:

Name PClass Age Sex Survived SexCode
B Allen, Miss Elisabeth Walton 1st 29.8 female 1 1
1 Allison, Miss Helen Loraine 1st 2.8 female 9 1
Name PClass ARge Sex Survived SexCode
1318 Zenni, Mr Philip 3rd 22.8 male 9 9
1311 Lievens, Mr Rene 3rd 24.8 male 9 9
1312 Zimmerman, Leo 3rd 29.8 male %} %}
(1313, B)
Age Survived SexCode
count 756.000008 1313.800088 1313.08000800
mean 36.397989 B.342727 B.351866
std 14.2590843 B.474802 B.477734
min B.176000 5] %]515]5]% 5] %]515]5]%
257% 21.086000 % 5] %]515]5]% % 5] %]515]5]%
58% 28.086000 5] %]515]%]% 5] %]515]%]%
75% 39.0086000 1.086000 1.086000
max 71.0086000 1.0086000 1.0086000



2.2.6

BoibepuTe uHguBugyanbHble gaHHbie unu cpe3bl gpelMa gaHHbIX
import numpy as np

import pandas as pd

url =
"https://web.archive.org/web/2820811280815841id_/https://raw.githubusercontent.com/chrisalbon/simulated_datasets/master/titanic.csv

dataframe = pd.read_csv(url)
print(dataframe.ilocl1:41)

Program output:

Name PClass ... Survived SexCode
1 Allison, Miss Helen Loraine st ... %} 1
2 Allison, Mr Hudson Joshua Creighton st ... %} %}
3 Allison, Mrs Hudson JC (Bessie Waldo Daniels) st ... 7] 1

[3 rows x 6 columns]



2.2.7
TpebyeTcs oTobpaTbh cTpoku ¢pelMma gaHHbiX Ha ocHoBe HekoToporo ycnoBus. Heobxogumo coopmupoBaTtbh HoBbil ¢pelM gaHHbix U3 maccaxupoB

nepBoro knacca.
import numpy as np
import pandas as pd

url =
"https://web.archive.org/web/2828112080815841id_/https://raw.githubusercontent.com/chrisalbon/simulated_datasets/master/titanic.csv

dataframe = pd.read_csv(url)
print(dataframeldataframel 'PClass'] == 'l1st'].head(2))

Program output:
Name PClass Age Sex Survived SexCode

B Allen, Miss Elisabeth Walton 1st 29.8 female 1 1
1 Allison, Miss Helen Loraine 1st 2.8 female 4] 1



2.3.1
HalguTtH eBknugoBo pacctosHue mexgy gByms Series (Todkamu) a u b, He ucnonb3ys BcTpoenHyw ¢opmyny.

import pandas as pd
import numpy as np
sl = pd.Series([1l, 2, 3, 4, 51)
s2 = pd.Series([5, 4, 3, 2, 11D

print(sum((sl - s2)*x2)xx.5)

Program output:
6.324555328336759



2.3.2

HalguTte B HWHTepHeTe ccbinky Ha nwbol csv daln u chopmupylTe us Hero ¢pelM gaHHbiX (Hanpumep, konnekuuw ¢pelmoB gaHHbiX MoxHO HalTu
3gecb: https://github.com/akmand/datasets).

import numpy as np

import pandas as pd

url = "https://raw.githubusercontent.com/akmand/datasets/refs/heads/main/airlines.csv"

dataframe = pd.read_csv(url)

print(dataframe.head(5))

Program output:
ARirline Flight RirportFrom AirportTo DayOfWeek Time Length Delay

7] Co 269 SFO IAH 3 15 285 1
1 us 1558 PHX CLT 3 15 222 1
2 AA 2408 LAX DFW 3 20 165 1
3 AA 2466 SFO DFW 3 20 195 1
4 AS 108 ANC SER 3 30 202 7]



2.3.3

MpogenaldTe c nony4uBuwemcs us npegbigyuero 3agaHus ¢pelMoM gaHHbiXx Te xe gelcTBus, 4710 U B npumepax 2.2.5-2.2.7.
import numpy as np

import pandas as pd

url = "https://raw.githubusercontent.com/akmand/datasets/refs/heads/main/airlines.csv"
dataframe = pd.read_csv(url)

print(dataframe.head(2))

print(dataframe.tail(3))

print(dataframe.shape)

print(dataframe.describe())

print(dataframe.ilocl1:41)

print(dataframeldataframel 'Airline']l == 'AR'].head(2))

Program output:
ARirline Flight RirportFrom AirportTo DayOfWeek Time Length Delay

8 Co 269 SFO [AH 3 15 285 1
1 us 1558 PHX CLT 3 15 222 1
Rirline Flight RirportFrom RirportTo DayOfleek Time Length Delay
539384 FL 669 SFO MKE 5 1439 255 @
539381 UR 78 HNL SFO 5 1439 313 1
539382 us 1442 LAX PHL 5 1439 381 1
(539383, 8)
Flight DayOflWeek ... Length Delay
count 539383.000008 539383.000088 ... 539383.000000 539383.0000860
mean 2427.928630 3.929668 ... 132.202887 B.445442
std 2867.429837 1.914664 ... 78.117016 B.497815
min 1.000000 1.000008 ... 51515151515 51515151515
257 712 .000000 2.06vgge . .. 81.000000 % 51515151515
587% 1809. 00808808 4.06060080 ... 115.00008066 51515151515
75% 3745.000080806 5.06BgEe . .. 162 .000808606 1.000000
max 7814.000080806 7.000000 ... 655. 800000 1.000000

[8 rowus x 5 columns]
ARirline Flight RirportFrom AirportTo DayOfWeek Time Length Delay



1 us

2 AR
3 AR

Rirline
2 AR
3 AR

1558 PHX CLT
2400 LAX DFHW
2466 SFO DFHW
Flight RirportFrom RirportTo
2400 LAX DFKW
2466 SFO DFKW

3 15
3 20
3 20
DayOflleek Time
3 20
3 20

222
165
195
Length
165
195

Dela

[ e T Y Sy



3.2.1

MpowkanupylTte 4YucnoBol npusHak B guanaszoH mMexgy gBums 3HaveHusMu,
import numpy as np

from sklearn import preprocessing

feature = np.array(f[-566.5]1, [-1860.1]1, (@81, [186.1]1, [9S66.911)
minmax_scale = preprocessing.MinMaxScaler(feature_range = (@, 1))
scaled_feature = minmax_scale.fit_transform(feature)

print(scaled_feature)

Program output:

[re. ]
[B8.28571429]
[B8.357142861]
[6.42857143]
[1. 1]



3.2.2

MpeobpazylTe npusHak, 4Tobbl OH uMen cpegHee 3HadYeHue B u cCTaHgapTHOE OTKMAOHeHue 1.
import numpy as np

from sklearn import preprocessing

x = np.array(l[-1886.11, [-200.211, [5600.5]1, [6@0@.61, [9608@.911)

scaler = preprocessing.StandardScaler ()

standardized = scaler.fit_transform(x)

print(standardized)

print(f"CpegHee: {round(standardized.mean())}")

print(f"CrtaHgapTHoe oTknoHeHue: {standardized.std()}")

Program output:
[[-B8.768581911]
[-8.54177399]
[-8.358896511]
[-8.3227144 ]
[ 1.9751668111]
CpegHee: B
CtaHgapTHOe oTknoHeHue: 1.0



3.2.3

flaH ¢pelM gaHHbIX

dfTest = pd.DataFrame({'A':[14.86,98.20,96.95,96.27,91.211,
'B':[183.82,107.26,110.35,114.23,114.681,
‘'C':['big', 'small’', 'big’, 'small’, 'small'1})

Heobxogumo macwTtabupoBaTtb ero 4ducnoBoie cTonbupl

from sklearn import preprocessing

import pandas as pd

scaler = preprocessing.MinMaxScaler ()

dfTest = pd.DataFrame({'A':[14.808,90.26,908.95,96.27,91.211,
'B':[183.82,187.26,118.35,114.23,114.681,
'C':['big', 'small’, 'big"', 'small’, 'small'1})

dfTest[['A', 'B'1]1 = scaler.fit_transform(dfTest[['A', 'B'11)

print(dfTest)

Program output:

A B C
%5 11]%] %] % I I 415171 %1514 big
B.926219 B.363636 small
B.935335 B.628645 big
1.000088 ©.961487 small
P.938495 1.0000BB small

DNWONPF-P,®



3.3.2

3arpysuTtb ¢pelM gaHHbix no ccoinke: https://raw.githubusercontent.com/akmand/datasets/master/iris.csv. Heobxogumo BbinonHuTb
HopManusauuw nepBoro 4ucnoBoro npusHaka (sepal_length_cm) c ucnonb3oBaHuem MuHuMakcHoro npeobpaszoBaHus, a BTtoporo
(sepal_width_cm) c 3agelcTBoBaHuem z-mMacwTabupoBaHusg.

import pandas as pd

from sklearn import preprocessing

url = "https://raw.githubusercontent.com/akmand/datasets/master/iris.csv"

dataframe = pd.read_csv(url)

minmax = preprocessing.MinMaxScaler ()

dataframell 'sepal_length_cm'1] = minmax.fit_transform(dataframell 'sepal_length_cm'11)
std = preprocessing.StandardScaler ()

dataframell 'sepal _width_cm'1] = std.fit_transform(dataframell 'sepal_width_cm'11)
print(dataframe.head(5))

Program output:
sepal_length_cm sepal_width_cm petal_length_cm petal_width_cm species

7] B.222222 1.832857 1.4 8.2 setosa
1 8.166667 -0.124958 1.4 8.2 setosa
2 B.111111 B.337848 1.3 8.2 setosa
3 8.6883333 8.186445 1.5 8.2 setosa
4 8.194444 1.2634686 1.4 8.2 setosa



