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dotall copttll @3 go ddos Lol o Saall o bl .o llaall el su> to PATH
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el o m ey Ol o

! download
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Ln:3 Col: 4

ALAED 3ok ga gy pdSime g5 5 e s Ol (Al ks &) IDE 4 IDLE
s ooy i 61 (6T REPL &y IDLE 3 50 .0 0 430 o5 Goptirald Clin s oo
(U I Ul B) "Ha" Dy gl s () Tl ke o ) ptsiamed) Mo
zoln oS a0l i o4 B b dla Windows Prompt sliseut (2
e o WIN + R e e Jarsl o S pLal sdius alsl o e 0 20L
Add Python " ddowy cued 13] iy 1w pedl 3 "emd” 31 o3 ¢ Lyl
ko d e Jlcdadl ool Bla) cwd Jas (O gub cnis e " 3.X to PATH
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el ey 15 0 b 05 B 08 00 plsenaly ozl O I e )

! Integrated Development Environment
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235 M B3dmes dagod 2 grali p LS Golelur 235 16 LY Sl 3 LeneS |
b s o (5505 050k Gl 2Se 3 g5 Dl Jacoad o (I3 5.0 () s
e b ed ) Lpatsenad o o A1 &Sl o Lo (L3l ) () JIged] ¢ fstieS
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N P N
umPy

NumPy

>»>> pip install numpy

Keras

Keras

||

1 TensorFlow

>>> pip install keras

TensorFlow

>>> pip install tensorflow




O PyTorch

PyTorch

>>> pip install torch torchvision torchaudio

Scrap

Scrapy

>>> pip install Scrapy !

Beautifuygup

BeautifulSoup

>>> pip install beautifulsoup4 !

|:5| pandas

Pandas

>>> pip install pandas

SciPy

>> pip install scipy
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) schil
Scikit-Learn .

|

matpl:tlib

>>> pip install scikit-learn

Matplotlib

>>> pip install matplotlib QO

@sea born

Seaborn

>>> pip install seaborn

NetworkX @)

>>> pip install networkx

NLTK @

>>> pip install nltk

! Heat Map
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el o35 Al st el 85T o Pip. Pip <olesle ,05Y Pip plidenl e o
il Slasdl o Gamel) ol (Koo (23 L BLSYL b5 Lgtudos s Labios
REH PRIV U

L W o8l (Jedl o e Sdus selsl e GPIp plasenl &8 oS o
Sl s ot LAS LI ol shesdl s 5 NumPy 48 s

el o emd' T 5 LYl e i "Win + R mlie e Vol il =
el Sl JUI Y1 ool (3 i g

> pip install numpy

r I ST 0l bl e finy o ¢ AeSlll o5 e ST

»>import numpy

e LSl s o I 3] s St Aol s (03 3] Ay (6T 0 o )
el oV I G b e Al Jloda (g « o o5l 5 peaSTl Sl

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ImportError: No module named numpy

H(numpy (Jeadl foew o) £5a Glond JUI) oY1 plased oy

>pip uninstall numpy

LS s OV Dl 48 &3 5 ad ke (pomty il e Gl 15 QLY lmy B
God 5 i (2l ol 5 snaSTl Sler e Bt 18l e T D] Cllay (5 5

k1

T\
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) S oo (MW L LLA] e e (g 5w I (el Sl e salinY)
LV e 3B Y1 iy o3 ((numpy 425 Jiedl Jore

> pip install --upgrade numpy
PECON| IR | B EA RPN FU TR r\,,a)\‘;,.i‘,f

>> import numpy

>»>>numpy.__version__
'1.19.2'

Jupyter Notebook jiuga <lgsigi

(ool iy sk Goeay ¥ JSCs & 53 31 5a Jupyter Notebook s 8555
33 JBLOYG s 5 B go 5155 g0 5l L oS 0 (Say S e il SLL e
e Sl peally Lol bl o Notebook 855 5l mazey daes I ladacl!
Aoty woe G5 Y1 Bl glly LU SVslaolly (g3l Gadls Eoeed sl o g
L | Do) L5 g 55 5 I 0 iy ol g s 2 B35 501 5T na
Byis 28T cloe Jamd Eladosedll pg iy gonally Slos¥l BLSL 21 5Y1 2005
A5 Spyder fo @Wlee 51 olaw ISladly LS LG, il LGS
wmwj%ﬁrwxp\)kfﬁﬁfwi)f%‘.)idbw&\yww
Ezen ) Slohacll cpn sdinall o5Vl (50 L o pieedd By 3036 35 OO
A JBLAYL 36U deoen ) Slockaddl g5 ppocdiimal] S5 ey Q15 Ll 55
S5 RS Slals g ol M Gche D5 el 2] s g a8 Ll Jonl )

Jupyter cuss

Do 5 phseny bbss oS3 o> Lo 3550 Sl J pbod g D505 ol
e St o 955 50 NS n 0 0 s Y e I SR g
Hsdus alsl e I oV ALS (g g chle Lo
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> jupyter notebook
Lo s g b Goldl LBV ol mhane i3 g oMol a1 dnis e
oAl S pa I s ey o GalsYI o s 4l g S5 ks
BV Slaall JI gl G Sl 08 ms swgr D555 o 5l e gl s
t0lal Aol s domis (5 s s Sugh ol ki 03 Jakh b 83 g sl e Al

Jupyter Quit  Logout
Files Running Clusters Nbextensions
Select items to perform actions on them Upload | New~ &
0 v Name & Last Modified File size

el sz o Ao I CoSall e 2 dny 55 5 o Bodall s 016 (23 ma
Basgdl slii)y ppos 'OLaSLY IS Laldsenly b Lol o D435 5500Y
oy e wod i Jo g o Sl s G55 501 denas S Aol
i o ol et Slilall eda Lo s e 0 20k po5- sluels

25 e s 2 s Sl L) W o I ) ) i S5 oL
"Python 3" su>s oSl gl cpoay el "o Al 23l

Upload | New =

Name ¥ e

Python 3

Runt  Text File
Folder M
Terminal
. M

100l 83 g2 yodl S5 Jo %kl o g5 Lede G 51 853 531 b s 203

1 exploring

2 new tab
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Jupyter Untitled (autosaved) A Lo
File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 O
+ s & B 4 ¥ PrRin B C W Code v =2 - & v &

| =

a1 Cad (g s Jodadl Untitled. ipynb cals (g b « s sz oS e Jlods 1)
Jerall 4 oy ol 855 01 o s

Huga Jguigi e Jasldl

DLW 5 cn 3 5 i 5155 e 5 503 A ol LS 0 0350 1,550
o)l L Ll e et (S o5 e LS o e Bl IS (g o

point: a minute ago (unsaved changes)
Kernel Widgets Help

un B C W [Code v -

Markdown

Raw NBConvert

Heading

cou (ad) Lol daul g Lel 3 Sas &ds- L3y code” sa LU ol 23N Ls)
.Markdown (3.5 el 4a) Gis oS5 "Markdown” av.bd\ g5 plisaal

il print ("Hello World!") oS SeudlS Jloy sl elsl L4525 Les
055 .Ctrl + Enter Jle Lasl 5 bl wlsol by s b >®0 1 s 5l
- ol s e doedl

In [1]: |print('Hello World!'})

Hellc World!

1 type
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o dlgs laoSs el Gl G O34l dis 5 W) » Markdown
3 o b wds I e ¢ e Jley SLwludI B3 o HTML “oldle
& ) (5 ps ¢« Jaalh Markdown ¢ 5 dpdos o3 &5 b L doeiall B 5 s 5l
TlAI s Jgom ¢ Aol s ey 1 1 5LEWN 5025 ¢ SIS ay i) my 2L 5 e
(o2 LS S 55 ]l

# This is a level 1 heading

## This is a level 2 heading

This is some plain text that forms a paragraph. Add emphasis via **bold** and _ bold , or *italic* and _italic .
Paragraphs must be separated by an empty line.

¥ Scmetimes we want to include lists.
* Which can be bulleted using asterisks.

1. Lists can alsc be numbered.
2. If we want an ordered list.

[It is possible to include hyperlinks] (https://wuww.example.com)

This is a level 1 heading

This is a level 2 heading
This is some plain text that forms a paragraph. Add emphasis via bold and bold, or italic and italic
Paragraphs must be separated by an empty line

+ Sometimes we want to include lists.
« Which can be bulleted using asterisks.

1. Lists can also be numbered.
2. If we want an ordered list.

It is possible to include hyperlinks

Lol 5l doiall (30 Jay 3 b e e Jo il Al LY T 56
g oo Gl ) B 1 eLis] s (9350 pesliaall i) lansl e esC + b e
- ssuseall 231 e (Code

! syntax

2 tags
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UgiuL asl aanpll

(9L 5 'alaall cuusy;

il Al S5 galdninl g 05 ol GRS JooN1 00l 8 ashas 5
oardl il 0 lar ey 135 ol A Lo (b pomalls i) (s AL Lebar
oo S el 0l o e by 3013 055 Lo WL Pkl 281018 o)l e )
Sl Jos e (C Gaoline Jlassl 3

e o yn (Al SN AT s AR By ) e B G el S5
Lo Al e I BLS LS 5o ) el g3l oy

0jgaanll ulnlsll
r.k&;’,‘.m:» Aol JL&A L@J L;’H} d)f.fb L}bM\ LS o P A?W\ RN
Lol 2SI plased Koy ¥ AR s &l A5l iy o) A iall ST
o W 0B 21 o) e § 0l (3ibiodl SIS s ol 5l 2y 51 6 jna
o1 o (Noness Falses True sLanl (sl dio-biodl SldSl e . LS Lgnls
o2 BLA| o B0l e A Olls] Jhabiedl LSl S L5 e
Eo bl SLUSIL 436 e J pandl Gils Sy 31 andl A1) 5 15 5 Ll
I ol sV RS 5 b e ol 2 las] b
In [ import keyword
keyword.kwlist
Out[1]:  ['False','None',"True','and', 'as','assert','async', 'await',
'break’,'class','continue','def’,'del', 'elif', 'else’, 'except’,
'finally', 'for', 'from', 'global', if', 'import', 'in','is', 'lambda’,
'nonlocal', 'not','or', 'pass', 'raise', 'return', 'try', 'while',
'with', 'yield']

wanll
Aol 1 L5187 5T Ldaad sy ol &2 51 Al 1 e o asdsennd (] N [[PEE JENT
A e Aol OLS e e

1 Syntax

2 executable pseudocode



Dyaall LHUS uclgd
Rl 0l B 01 B,me JI o ey (63 1530 b el ST eyl Sy Sln
o sl Lyl L0 2ol B0likses 0 jae Los names Name of o s .05 Y1 )
105l Qo el LUST del gl Jan
5 S G oV o (2 2 0) 8 pinall G oY1 e Bre o pmadl 55 0 ey 1
Joo GOt Lt Bl ST (9 0 o) Y ST (Z A )
Asdle S var 1 3 my_Python «myPython

Job gl pmall 055 o ey 4

Jis b e sLas] e o Wi 3 ST BBLII ) pdsi w50 5 il
o 4l Jse s ool ey Eon e IO o et o 3 S Gllaodl Jan

S Ol e

Ol piied) 08 sl

Gady = sledd) o il ol BES (6 g Sl Lo clhas ol 0520 Gl inall £L23) sy
el e el

In [1:num =5

In [2]: str = "Python"

Wg\@\d&ibtﬂ|dﬂbéﬁd ‘J:.&;J\C)Su\:vbéglclbﬁ‘y
Sdaiad! Sl

o LSy sl LVl oy 8, ST (Fodnts ol il dad ety 0 g20L W e
e b o8 sl Badae Ol piiad BAs ded S b e bl i oy siae sl
SR TN B PER SICPCHNECIE STEPIN
In [:5]: a:b:C:20
print("a:",a)
print("b:",b)
print("c:",c)
Out [3]: a: 20

! underscore



581y syl il eonlially Sl b ey DY1 o

b: 20
c: 20

In [ gb,c=1,2.54,"python"
print("a:",a)
print("b:",b)
print("c:",c)

Out [4]: a1
b: 2.54
c: python

DL glgil

ddeden g1 5 o SULIN (355 Ol piteld Ko lage Uyt UL 65 g oo I
B 5 gm0l e o5 IS0V Tl i L3l oLl diksed) 615 (Sar s
g5 o o2 ol L 35S Al a ol il Joles W11 G ULl gl
JSr o3 B AV 15V iy s 0l 3o el ULl g 555 ad I SLLI

oLl

alacll

0555 O Sag ad) dad e g gm0 ) SBLIY J) 83 ) UL ¢ oy ok b
ol o i3 oy sk Gl o 5l Ao Aol BB o dowens 31l 40 1 o)
g Lo type() daby plusl o .00 b complex s floats int wi el e

Ll

In [1I: g=6
b=17.0
c=4+3j
print("Type of a: ", type(a))
print("Type of b: ", type(b))
print("Type of c: ", type(c))
Out[1]:  Type of a: <class 'int'>
Type of b: <class 'float'>
Type of c: <class 'complex'>

1 Classes



aamill Jautlu)
ekl Unicode 1 Jres Al Sloldl e Slsias oo 55k ol sl b
Sl ok G bl b5 Y ST Sty G op A8 geze 2 B)ke s
Ay Jgles Al o 55Le
In 2} Str_1 ='Python Data Types'
Str_1

Out[2:  'Python Data Types'
In [3]:  Str 2 ="data science"

Str_2
Out [3]:  "data science"
In [Bl type(Str_2)
Out[3: gty
In [3]: type(ncn)
Out [3]: str

Jolg=ll
o k3 5 30 L] itiadl s ol e Slilas o2 Y Ggas 0l | ol s o
Bl ol |y ddbeedl collasdl <15y

aulwall Jolgall
Aally s Skl el s gl Sllas ol 2 Y dpleodl Julpall pase
Joli ol )2 Elas!
+ el X+y
- o X—y
* S Paak X*y
/ (7 JoX dond) Aot xly
I (7 ex Aol Bl Jolo) 2l x /[y
% ol S X%y
*% 55l X **y
In [1:  x=10
y=3
add = x+y
sub=x-y
mul=x*y
divl=x/y
div2=x/ly

! operators
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mod=x%y
p=x**y
print("Addition:",add)
print("Subtraction:",sub)
print("Multiplication:",mul)
print("Division(float):",div1)
print("Division(floor):",div2)
print("Modulo:",mod)
print("Power:",p)

Out[1]:  Addition: 13
Subtraction: 7
Multiplication: 30
Division(float): 3.3333333333333335
Division(floor): 3
Modulo: 1
Power: 1000

asihinll Jnlgall

S Oy ezl § 585 5 Ll Sl el e (0L 5 OF cand) et Jaol gl Godas o
adiaell by 2l ol gall o plasend oy U

S S e Lol
and True ebolradl S 5] True xandy
or True &Mulaall 41 o813 True Xory
not False Joleodb True 013 not x

In [ X =True
Y = False
print(X and Y)
print(X or Y)
print(not X)
Out[1]:  False

True
False
aijlanil jnlge
Jol gl Cal 5Ll ol 3o oS Loginy BRI O3y 5 Lol o 3l Gl 0,5
ALY
st JWl Lol
> oI bl o ST VI Jolaadl 05 Lo True sppe ST X >y

< eI Jolaall o sl VI Jolnall 065 Lois True i il X <Y




== omsbete (el DS OS] True (gsbe X ==y

1= omstene b Glelaadl IS QT3 True gsbems 6 X1 =y
>= o2 Jalaall sl s pn ST VI Jolaall Q13 g sl 51 oo ST X D=y
<= oW Jolaadl sl 5l yo BT V1 Jalaadl OT13] 165l o0 el X <= Y

In [1: g=11
b =26
print(a > b)
print(a < b)
print(a ==b)
print(a !=b)
print(a >=b)
print(a <= b)
Out[1]:  False
True
False
True
False
True

S H I P

oo il il Joedl Jgno o ey 09 Uoga ol g 3555 Lol UL i g
SULIN o e ez 330 (IS e Sy A lay Sy iz SULL JSTs U
SISl Jod Ll ST 2 UL S Llede 2l ollanll dis s Ges Leda s
il ol St \jwiw ooy il Sl 53l L] o ol WL oo S

A Ll d oy LY i Al e I SULL JSLs B 000 o
AN el SULII JSTa e L0 b B B0 BRI ULy JSLa dn )l Il
O] oy &5 S5 By 00k ULy JSLa .l gazmeally ol yily G sinally
Gy (3 I BLOYL 0L & @l Gro o s 0 o U B3 Lalitsnd
Ul Goee ) S o i 5 godl 8 liSTy dudill 235y 05 el s ol olomnsl
<35l o M a0 1ol o sy Il ol SN DB ST 285m0 0 ol
SLL JSTe) s s L S D2 dane 2l ol g LY 30
BOTRIPLEN B SO PO HEPRE I PYIKESP
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16l Lows aubudl JAUa acludj
.Ul acgono ladiwlg 6glal

bl 02cld (8 62220 AUW o &gl Eadl
bl bléi g aldlle gf auoja cllail cbil
«AbLl aalleco @) yutig Inguy

ailgal

LB e o A e bl e 45 0 B saes Ll o (list) Sl i o

OV Ul Al jee Jlob il s dolis iols ga jobiall b 5 paoliadl e dldis

Ok P e Laaf I il St (535 B3 oL23] 06 (S e 85k Ol oot IS

Jolsis Bgains [] GRS §robiall ooz by o Aol oLiS] oo cpmn £ 5 oy

i I gl e 0l (3 eLis] Say Waslas] 03 5 L3l ol ol 5 UasY
List_A = [item 1, item 2, item 3, ...., item n]

In [1]: my_list = [1, 2, 3, 4]
In [2]: my_list
Out [2]: [1, 2, 3, 4]

i) IS A6 dasls akns (gl J5s ole (6w oI 13)
In [1]: my_listl =]
In [2]: my_listl
Out [2]: []

FSLLII e e g1 5l ol oy e 203 S0 85 0 (S
In [3: my_list = [1, 'example', 5.45]

In [4]: my_list
Out [4]: [1, 'example', 5.45]

RS LU AL ods O a5 . pinS (3 435 e a3l (g o O e o2l ) BLSYL
RIEE RN
In [5: my_listl = [1.56, 'python']
In [6]: my_list2 = ['example', 1]
In [7): my_list = [5, my_list1 ,'data scientist', my_list2]
In [8]: my_list
Out [6]: [5, [1.56, 'python'], 'data scientist', ['example', 1]]



s ABLsl
rinsert() 5 extend() s append() Jsd! plisenls o 8L JLaB J] uaie BLS] Sy
oy paiaS L3 J U piadl jolall S Canay append() H0t =
SVl sty LS | eolie Cinas extend() Bl) =
A ) oo g B (maie iy iNSEIEO D
In [7: my_list = [7, 2, 1]
In [8]: my_list
Out [38]: [7, 2, 1]
In [9: my_list.append([44, 15,'python'])
In [10: my_list
out [10]: [7, 2, 1, [44, 15, 'python']]
In [11): my_list.extend(['example',2])
In [12): my_list
out [12]: [7, 2, 1, [44, 15, 'python'], 'example’, 2]
In [13]: my_list.insert(1, 'insert_examplel')
In [14]: my_list.insert(6, 'insert_example2')
In [15]: my_list

out [15]: [7, 'Insert_el', 2, 1, [44, 15, 'python'], 'example’,
'insert_e2', 2]

ks Bl
removeO) PopO) «Clear() Jisll pltsenl ol (b &3l oo jaie A3 (S
:del()s
sl aols o b ¢ « Clear() diul rl.x;.;MLf .
Sl peall J wad (s el e 2Ly aie pOP() UhE s @
ad e By saaie U15f ey remove() VIl plisel, =
0 32 Js1 o pgdd] ol o 2Ly Bghaall ool Gl Koy del() DI pliscnly ®
=1 m W el
In [16: my_list=10, 1, 2, 3,4, 5,6, 7,8, 9]
In [17: my_list
out [17): [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
In [18: my_list.clear()
Out [18]: []
In [19: my_list=[8, 2, 3,7,9, 1]
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In [20]: my_list.pop(0)

Out [20]: 8

In [21]: my_list.pop(4)

Out [21]: 1

In [22: my_list =[12, 1, 5, 2, 4]
In [23]: my_list.pop(-3)

Out [23]: D

In [24]: my_list = ['Ali', Mohammad', 'Milad', 1, 5.69]
In [25]: my_list.remove('Milad')
In [25]: my_list

Out [25]: ['All', 'Mohammad', 1, 5.69]
In [26]: my_list.remove(1)

In [27): my_list

out [27]: ['Al1', 'Mohammad', 5.69]
In [28: my_list=1[4, 7,5, 1, 4]
In [29]: del my_list[O]

In [30]: my_list

Out [30]: [7, 5, 1, 4]

In [31]: del my_list[-1]

In [32]: my_list

Out [32]: [7, 5, 1]

&y Jdlgd
S5l e Jondl e gl 5oy 16,51 Il e dupcall Sa
Al Jgb len() At a5 @
(e ¢ Shp ke LS D i gl 13] i) juolial) ol g iNClEX() DI a5
(Gillaadl IV il gl
(§3 3 S iy AR 553 02y SOTE() D rl.xs.:..»Lg .

In [33: my_listl1 =1[4, 7,5, 1, 4, 12]
In [34]: len(my_list)

Out [34]: 6

In [35): my_list.index(5)

Out [35]: 2



In [36]: my_list.sort()
In [37: my_list
out 37: [1, 4, 4, 5, 7, 12]

wganll

L B3 o8l 05l bl n il A6 5 26 Ads o (Tuiplles) S yiall
gl G adl odn g5 Y i) AL W O o 3L 2 (1A s

o oS o LY A b g

tuple_A = item 1, item 2, item 3,..., item n

B o el o oS0 Dkt Dol depamadl 085 3l Y1 el dny
L@%L@;}&PW\

tuple_A = (item 1, item 2, item 3,..., item n)

In [1]: my_tuple = (1, 2, 3)
In [2: my_tuple
out [2): (1, 2, 3)

1O i sde ) dldas IS s LSy ctuple slesnals

In [3]: tuple([1, 3, 8)])

Out [3]: (1, 3, 8)

In [4]: tup_A = tuple('Python')
In [5]: tup_A

out [5): ('P', 'y', 't', 'h', "0, 'n")

JlgJi
Ao gaeall b DL leN() g5 =
el pgh &xr index() Bt =
o garall Lo ST MaAX() B o
2 gareall b Lud ol MINQ B o §
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In [6]: tup_A = tuple('Python')
In [7]: tup_A.index('y")

Out [7]: 1

In [8]: my_tuple=(8, 1, 4, 5, 3)
In [9: max (my_tuple)

Out [9]: 8

In [9]: min (my_tuple)

Out [9]: 1

S ol Je dly mie

tuple_A = (item 1,)

S ol e LWl ol Y1 55 o] piall o o (0 o el
tuple_A = ()

In [10]: Empty_tuple= ()
In [11]: Empty_tuple
Out [11]: ()

CList aoilall (Lc Tuple @l JAdy 15Lo]
@0 022l LI (9 acgonoll Al Py Ilgdl o € pwi Wganll puici o
ol aalh Ala cuny AJAJ . puéil) auls e alegoaodl uics .04l
0uaall yalicl ¢y jAl auslal anluio

glall GAL) (8 bl s (8 padiuell i U loaic @nll Jihé)
Hé aleganoll picd .ailn Jigh Lo JiAy L4 cbisil paaiuoll 2y
ool @Al gi Juacil gi aslall giod laolaaiiul (& od 1a) ud il aluld

bl

yusolgall

JSbr S o s ol 0 A5 0 b Ao pemee g2 05204 G(Dictionary) e eld)
Boil 1551 cpyed Lol oy puin o 3y o e (g 5205 U1 (651 UL
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my_dictionary= {key 1 : value 1, key 2 : value 2}

In [1]: my_dict = {'First": 'Python', 'Second": 'Julia'}
In [2]: my_dict
out [2]: {'First'": '"Python’, 'Second': 'Julia'}
il JLJ o I Vol o3 (U slaadl plasealy Gl oLl Sde ¢ o galdl] o3 i)
In [3]: my_dict['Second'] ='golang'

In [4]: my_dict
out [4]: {'First": 'Python’, 'Second': 'golang'}

: JtI @jﬂcw_ms 725 BLA| g g ke Ls (o3 BLSY
In [3]: my_dict['Third'] = 'Rust’

In [4]: my_dict
out [4]: {'First": '"Python', 'Second': 'golang', "Third': 'Rust'}

1 sl Zag) Ll I edn o 5) g S POP() D putind
In [5: my_dict.pop("Third")
Out [5]: Rust

In [6]: my_dict
out [6]: {'First": "Python’, 'Second': 'golang'}

AloST sl e clear() Bl plised o2

In [7): my_dict.clear()
In [8]: my_dict
Out [8]: {}

ramliie e Laaall s e Lo aie ) J g sl

In [9: my_dict = {'First': 'Python', 'Second": 'Julia'}
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In [10: my_dict['First']
Out [10]: Python

Oz el (52 values() s pliseual ooy slaadl (5 ,a) keys() dls plased o
ritems() Vs plsenl Lo dlls ~llall 95 5,2

In [11]: my_dict = {'First': 'Python', 'Second'": 'Julia'}

In [12]: my_dict.keys()

out [12): dict_keys(['First', 'Second'])

In [13]: my_dict.values()

Out [13]: dict_values(['Python', 'Julia'])

In [14]: my_dict.items()

out [14]: dict_items([('First', 'Python'), ('Second', 'Julia’')])

Slegnanl

Lo G5 o5 Y 1 3yl uoliall e e sames LT e (Set) deposeall iy o5 o
sds oy dnanl 2T SLSII (e degazes G5 2525 0550 Likie Sl gazeal] ¢,\>';.~3
o2 60 o SSTOUL ) S5 13] cole pormadl L3 5 5T LSS b i A1 ol
ST il LB Sl pazeadl O (O sall WS e Lo 315 5 40 e pazeadl Bl
L S ol e JB e gazen 0 S L] ST Lol 5T Ll 5l e oy

set_a = {"item 1", "item 2", "item 3",....., "item n"}

In [1:my set=1{2, 2 3,1,4,5,5,5}
In [2]: my_set
Out [2]: {1, 2,3, 4, 5}

e 1LY add() Jll r!m\ kS

In [3: my_set =1{8, 1, 5}
In [4: my_set.add(6)

In [5]: my_set

out [5]: {1, 5, 6, 8}



3Ny (Union) sba¥l o olol )l olegezs o Gl wlles clla
e gozes S e & Sl Ao sazeadl JUI Jll sy .25 J] Ly (Interaction)

In [3:a={1,2,3,4,5}

In [1:b=1{6,4,5,1,3,8, 7}
In [5]: a.union(b)

out [5]: {1, 2, 3, 4, 5, 6, 7, 8}

olalallg asaill JSLD
S b e Bl AL ol dsws e JS OLLAN dse ¢ gl slsdl
bl i pe Loy adsus 1 SN e ez Lol Lot o 6 LU i
B 53 e Ty mali ) G s LI e 3501 Lle oty S e 1 A3
s 2 G I B B3I B (Sl b Loy 0 Sl ST b e SIS s )
JB 3 Jors o a1l 0380 0 3 T i) ¢ Jay Jlty 1) 3oms s
Do Olas 3 die gl By daps el L3 13 ¢ Jldl e o L dilises oy b
sl Aol (nd &y e B s 215 oell By SIS ST ¢ ol slsgll” el o
delb (5 Aogodl B3 oy ¢ b2l Gigs byl Gamy amed oy« Al oda 35l

(Epna 8)le

b il polgyl

Loal JiS B oSl Lo oy ¢ sliadl 3 0LVl (e B e I W
SULIN L] oy 3dmad) Doy 20l el Dl b Jads ol sV dmy oS e 5T conn
b5 013 L e 2y Ottty Gy pLall ¢ AN Sl ey Uil 5 pmell ¢ &b 201
I ol W plenaly SR S Liay 0l b Las o Baoes (ons

if ol ®

if-else ,! ®

elif ol @

-]l if-else jof @
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if yol

jiz\w\.@jdl& L@.a?a:;j Lﬂ‘@@mihi@lfSJL& d)ﬁ ‘(’M\J‘”biaf

PANES
if condition:
statement 1
statement 2
statement n
Jbe
In [ pum=3
if (num < 7):
print("Num is smaller than 7")
Out[1]:  Num is smaller than 7
In [2]: a=3
b=2
if (a > b):
print("a is greater than b")
Out[2]: g is greater than b
if-else yol

J513 83 g sl Ll S 2 B (e b2 OS5 ¢ -l dogked plasenl
relse 25l L e« Lbl b2l oS 13)s ¢ if 25k

if condition:
statement 1

else:
statement 2

:Jbe
In [1]: g=1
b=2
if (a > b):
print("a is greater than b")
else:
print("b is greater than a")
Out[l]: b is greater than a
In [2]:  passing_Score = 70
my_Score = 59
if(my_Score >= passing_Score):
print("Congratulations! You passed the exam")



Q}:qbge doliis :%53&5\ el

print("You are passed in the exam")
else:
print("Sorry! You failed the exam")
Out [2]:  Sorry! You failed the exam

elif yol
SAY s aamly byt sae e elif Y1 Gy dine 3 361 LSy ¢ elif o sl
ol sl o5 13] odn 5501 25l iy

if condition-1:
statement 1

elif condition-2:
stetement 2

elif condition-3:
stetement 3

else:
statement

In [ pum=-1
if (num > 0):
print("Number is positive")
elif (num < 0):
print("Number is negative")
else:
print("Number is Zero")
Out[1]:  Number is negative

Aol if-glse yol
A if-else ST if &5 J5-15 8552 50 if-else 51 if ol of dslazadl if-else s,Le oo
e CAL')-’@SJW C)Yl}-ua;dg& Lv.LcL..\:’ 09 ‘.\A_}

if conditon_outer:
if condition_inner:
statement of inner if
else:

statement of inner else:
statement ot outer if
else:
Outer else
statement outside if block
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Jle
In [} num =0
if (num != 0):
if (num > 0):
print("Number is positive")
else:
print("Number is negative")
else:
print("Number is Zero")
Out[1]:  Number is Zero
aslpsill Slalall
JS 55 O G 0L Fzes p Slanlas LS g Loladl LIl sl 0 ¢ s s Loy
;L.:,.'b ¢ %;JJ‘ZQJL&&J\SJO-) AJ\JA J:.u:g ¢ 3.,\:~>.-6J.>'£~..\~A ZL’J.>JJ:.9)3 d)"“"(’j“?" 9%;..:3
A3 5o LIy Ly A1 Gl (st sl bty (S 58 5L ol
e S Dol W e 05k 5 0l 5 g g Sl ol gl
35 1SS Jdis p lilodd! Btelas Lobodom (g1 byl eliind 03 Lodls ¢ ] e 5 5831
C)‘JASV\PWMU@%&L?LLJ&LPJ‘

for dal>

Bl kel 0585 0F (Kos oiin 51 (1SS ks (6T 05 (e« fOT Ll plasely
Jalls 1S for Ll pluse] L4 e oz 51 G5 yis 5l L gold 51 2030 ST Al e

e el e
for iterator_var in sequence:
statements(s)
:Jbe

In [1: pn=4
for 1 in range(n):

print(i)
Out [1]: 0
1
2
3
In [2l: Str = '"Persian’
for 1 in Str:
print(i)
Out [2]: P
e

r



P F o

n
In [l 1= ["machine", "learning", "and"]

foriinl:

print(i)

Out [3:  machine

learning

and

while 4il>

;LL::*#\(.;:.&)JQ }iﬁ‘.f\jy\yl&,w Jaaed While&ilo-¢.xm..s'" 2“');_3{.3_;%
B el Al ey 8,8k Sl B o Wbl b, 0555 ey ¢ pne by
ik LS 52 while 42> plasel

while expression:
statement(s)

In [1I: pnum=10
sum =0
i=1
while 1 <= num:
sum = sum + 1
1=1+1
print("Sum of first 10 number is:", sum)
Out[1]:  Sum of first 10 number is: 55
In [: count=0
while (count < 3):
count = count + 1
print("Hello")
Out [2]:  Hello
Hello
Hello

Jle

Jigall
Lol 45 ) Skl s 8 pazeal dee ) 3 (Functions) Jisd! Hsami
Lo Ly JlaiVls 5T b sy b Ly bVl (b« il o 5l oS00 IS0
¢\.\;¢M\s>u}f¢n¢w"vﬁ oo B 5 830 (6T 0 Uga 1252 15l 005 3 5 2]l
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Gals elle Cond ¢ ULy 3ol pliseialy Jaxd oS 13] ¢ Jlall o o 4228 s 01 5,801
CUS RS Gk e ] dso gl 5 sl sl Leadlels SULI 8asB e fuol )
S gl b 6l B Lol Sledatll o Sl LS G0 b e U, LA S,
Sl by oS3 &l a Gl Lal Uls plasen (63 5500 (UL 3B J) s )
DI b oS Ul Glanedl (b Lo oy 15] 51 ¢ Lpadbuns ) UL 3006 § 50 s
sl (6 I lidanl) Sy DI (o 8kl Bed oo Al ASacd <350 Y
oA e Lo o Diaod] el

Lol pleodl o Al fadll G ey & g2 JIpll plasenY GBI ol
Jle B Leles JI Gl plows ly ol dal o fondl e bl 1 dakseddl
Sl aaet b eodl 03 bl tely JLas¥l J) Gses plos ¢ SULLI sacls
¢ Codoul) B S LBy ¢ JLasDU Als LLST NS e k) G el 2]
ol s e el sy ol SLaily Slansl (o gt 1 5l RS S
131 Lo & e conall o o ¢ LnyLaiely JIsll n o g shas 3 mms Y 250 Jad
Mooy 01 35801 B 5l Il gy o ASLa) 231

ST ST S oy s OY Dl asl el ) bl s 3 J1sll oL
0555 0l o LS ey ¢ 3 JBLOYL 3,500 2065 Lokiss 25T el J1s01 06
pall |3 o 8 pme g 15 1l

ala)l wapai

052l B > i) sk o L

A Gl 251 05 ¢ A1 e 03D def Ll Y1 4oSU1 s

() ety slgh 035 e o it AL ) SVl il

A dis o cow ol ! casl

TEHUNN §)lms D11 oL@l o35 ¢ 213V 3 L Lo ) upj,; ol o 0713

PO N

.None O:L(tl.?,g Al e 55 ¢ return ke o5

b S 05l oMkl il slasl 5ol S

def function_name(parameters):

statement(s)
return expression

Jle
In [1]:  def greet(name):
print("Hello, " + name +". Good morning!")
In [l greet("ali")



Out [2]:  Hello, ali. Good morning!
In [3:  def absolute_value(num):
if num >=0:

return num
else:
return -num
In [3: absolute_value(5)

Out [3]: 5
In []:  gbsolute_value(-8)
Out [4]: 8

In [l def evenOdd(x):
if (x % 2 == 0):

print("even")
else:
print("odd")
In [l evenOdd(5)
Out [6]: odd

In [7: evenOdd(8)
Out [7] even

SULI (e Laal 3 ol Slsiaall me Joall pies 9L 45 2 NUMPY
NUMPY etz Goanll olally JYI ool 3 LSl odams o 52 00 plabel,
o o8 IS 5 g Bl D Boge 3)lsally eyl OY ¢ Bl LS 0TS
o oA o 0l Al B0 sl 31 s die NUMPY Sl paaed Lsliund
b AN 350 LS B peSs e oy ¢ Badlaall b deday b« IS s b shaael|
Sl B ¢ P ool JS 055w 8515 150 N 25e B3I B sp 0l PS5 S
ULl Y] ASalus B 9 b Jar Lo p DLW Sloghaadl ada O (o 3 s
robe o g5 I NUMPY b ginze pidennd « Aol oda e i) .2, Lad
Slgiadl s Jame M UL g i W ) olall (6l ¢ b Al
om0 50 ) Jos Loy gl 88520 2187 155 J) NUMPY Gtgy 50U 28T Ll
ot 08 B NUMPY @l sias 555 oo ¢ @3lsdll WSe e il 2ol 31 3
Skl 1 oy a2 Lgme Jolacdls L] J g 1 lonll (S oy 3 STV B
oo gl NUMPY 057 o5 s Il ol 5o Mn 5 eSO pgle 3 Mol ALY

! |ocality of reference
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b ol gas « NUMPY b sias plisenl &3 Ollasdl sl Sy ¢ Cadl 031,20
ol e b o518 e NUMPY b shias Joads o 5o lia 10201 3153 oo SCae
UL e 8 S wleS e Lol olles

S Sl Dbl Jle Shiay A s 50l 5 ST SUL! Sle gors iy NUMPY
05k & Jore S NUMPY J Jold o b J) ~boss c SULI e

NUmMPY alpibawl
LB VT e o ol Aolsdl Ao ) ool B8 5l a3 il 4 5 Laks
dUJu (aL:iJ\ u{.«f .Lbb‘ﬁam\ dl:w\.t« o cNumPy L}d\j.&l\ &S NumPy r‘.b'dwu\ p.L:J
3] ol plabeialy & g

In [1l: import numpy as np
np Sl NUMPY aiy psds UL (e maties asdses A NUMPY S NP 5s 52
3550 plasealy Jomy pased (§Y (SKoy oy ok U1 e Ul Blasly 3 1 b 50
3.3}.@.«»; o..l:‘.é.'.:v_g 4.«.@.9 L-.v u.ab;“

NUumPy aagansn -Liil
o I ) e A NUMPY Gl 8 g LY Np.aITaY() B2 b s
1Aa5 LS & ghnaoll 0 gh dend

In [1]:  np.array([1,2,3,4])

Out [1l:  array([1, 2, 3, 4])
:dtype A s JoULI ¢ 5 Lo SiSay peoen 2ds o e B shaall ol (g 500
In [2: np.array([1,2,3,4],dtype=np.float32)
Out 2 array([1., 2., 3., 4.], dtype=float32)
bl ] o0 i 58 pinanll ool ] oo 3 LiSla ([]) s padl ol 331 pluicily
el N po 5 oS 15 4l s a0 e 15 NUMPY (32 14201 0T 3L o
0 plisenls 4l J gl SeSad o ginaall G5V
In [B:  a=np.array([5, 1, 3, 7])

a[0]
Out [3]: 5

3l s3dxe NUMPY b yias 0S5 of Cadl - Sas
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In [4]:

Out [4]:

In [5]:

Out [5]:

In [6]:

Out [6]:

In [7]:

Out [7]:

a =np.array([[1, 5, 2], [6, 8, 1], [10, 3, 11]])
a
array([[ 1, 5, 2],
[6, 8, 1],
[10, 3, 11]])
a[0]
array([1, 5, 2])

a[2]

array([10, 3, 11])
a[0][0]

1

aanll asgannll

Sle b S np.zeros() 4 b plisanl 5wl o B yian <L2) NUMPY U sy

In [1]:

Out [1]:

i slandl B siaall! IS8 Js) sa alad
np.zeros(7)

array([0., 0., 0., 0., 0., 0., 0.])

ok Loy 03 LI AL B shme sLi3Y ol oy I3 B sae y6 )L AL 6 im0l

In [2]:

Out [2]:

In [1]:

—
—

Out [1]:

In [1]:

np.zeros((2,6))
array([[O., 0., 0., 0., 0., 0.],
[0., 0., 0.,0.,0.0.])
wanlgll asganmnll
:NP.oNes() i b el Sl I ye B piaaa o Lis] Lasl A
np.ones(6)
array([1.,1.,1.,1., 1., 1.])
Holinll jjag wing aals)|
:np.append() i b el S Lobdl & yaaall ] ol L) o

a =np.array([5, 1, 2, 3, 9, 4, 7])

! shape
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a
Out [1:  array([5, 1, 2, 3, 9, 4, 7])
In [2l: np.append(a, [12,2,1])
Out[2]:  array([5, 1, 2, 3, 9, 4, 7,12, 2, 1))

toene (B G e Gl np.delete() 4o b el o2

In [3]: a= np.array([5, 1, 2, 3, 9, 4, 7])
a
Out [3]: array([5, 1, 2, 3, 9, 4, 7])

In []: np.delete(a, 0)

Out[4: array([1, 2, 3, 9, 4, 7])

Lol doge Lo 5,00 pmmy Dl U a1 g5 ST o 1 dincll oy o on (Y Bl
BRERHIERWSER Fa sl sl pgall o LI Ga sy ULy IS Lgadsns 15 L
eSlay A 50 dlgs (e drals d gazes Jo NUMPY &280 (g 50 . o3l ddincdl
(el Lobsdl B yiall uls a0 Lgaldienal
In [l a=np.array([5,4,2,5,3,6,8,7,9,1,8])
np.sort(a, kind='quicksort')
(Dt [2] arra}’([l, 25 3? 45 55 55 65 77 87 85 9])
In [6]: g =np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
np.sort(a, kind="'mergresort')
(th [E1 array([[la 4’ 5; 63 73 8]7
[1,2,3,5,79])

18 yiaadl slal 1 ) slows sue Jo J gmamdl oS cndim el

In [ll: g =np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
a.ndim
Out [1]: 2

PEPVICIN| VA gw‘g\ sdl 850 size

In [2: g =np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
a.size



Out [2]: 12

14 yhaall JS5 sl shape pdsca

In [B: g =np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
a.shape
Out [3]: (2, 6)

Sl Jmal anusl

L) o) ploat )61 dod Sl ST pasaly om0l

gl oo dows ¥ bl adis ¢ Lt g sadd S gl oo 505 2 00l
L@.>-L>= il

UL e pylis @iy o shed Bubeay ¥ IS8 458 slsf 4 Jupiter Notebook =
Slogheedl 35 JBLEYL 520 516 gt 518, 50 51 L yonaes 0 Sy 1 A il
* es |

b sranl me Joall pdiens o2k Aﬂ.&ada: NumPy =

Ok (318 o0 50 50 | Joar Ley gl Bsheas SIS 255 J) NumPy gy
RWE]

a<lyill oo wjal auslil ,:L:.pl
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3 Nominal
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:URL olse JI GET
In [l import requests
r =requests.get('https://fa.wikipedia.org/wiki/s.~ i)
print(r.content)
Out[1]:  b'<!DOCTYPE html>\n<html class="client-nojs"

lang="fa" dir="rtl">\n<head>\n<meta charset="UTF-
8"/>\n<title>.......
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>pip install Ixml
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In [l import requests
import Ixml. html
r =requests.get('https:/fa.wikipedia.org/wiki/g.a)l Jall)
content = r.content
doc = Ixml.html.fromstring(content)
for element in doc.xpath('//a/@href"):

print(element)

Out [1]:
https://da.wikipedia.org/wiki/Deep_learning
https://de.wikipedia.org/wiki/Deep_Learning
https://en.wikipedia.org/wiki/Deep_learning
https://es.wikipedia.org/wiki/Aprendizaje_profundo
https://et.wikipedia.org/wiki/S%C3%BCgav%C3%Bb5pe
https://eu.wikipedia.org/wiki/Tkaskuntza_sakon
https:/fi.wikipedia.org/wiki/Syv%C3%A4oppiminen
https:/fr.wikipedia.org/wiki/Apprentissage_profond
https://it.wikipedia.org/wiki/Apprendimento_profondo
https://ms.wikipedia.org/wiki/Pembelajaran_dalam
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In [l import requests
from bs4 import BeautifulSoup
r =requests.get(‘https://fa.wikipedia.org/wiki/;.sl olxl)
content = r.content
soup = BeautifulSoup(content, features="html.parser")
for element in soup.findAll('p"):

print(element.text)
Out [1]:
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1 encoding
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>pip install selenium

LSl sdslos Gl ¥ ol Bt Olgoee Jo2) Selenium el ol Ly
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In  from selenium import webdriver

U from webdriver_manager.chrome import ChromeDriverManager
import requests
from selenium import webdriver
chrome_options = webdriver.ChromeOptions()
chrome_options.add_argument('--headless')
chrome_options.add_argument('--no-sandbox')
chrome_options.add_argument('--disable-dev-shm-usage')
wd = webdriver.Chrome('chromedriver',chrome_options=chrome_options)
driver=webdriver.Chrome('chromedriver',chrome_options=chrome_option
s)
driver.get('https://fa.wikipedia.org/wiki/ ..s! I’
links = driver.find_elements_by_tag_name('a")
for element in links:

print(element.get_attribute('href’))
Ou_t https://da. wikipedia.org/wiki/Deep learning
" https://de.wikipedia.org/wiki/Deep Learning

https://en.wikipedia.org/wiki/Deep learning
https://es.wikipedia. org/wiki/Aprendizaje profundo
https://et.wikipedia. org/wiki/S%C%3BCgav%C%3B5pe
https://eu.wikipedia. org/wiki/Ikaskuntza sakon
https://fi. wikipedia. org/wiki/Syv% C%3A4oppiminen
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bl :\atgj 39‘,&.} ols S ‘_;"J‘ Q)f\fb Old>g L;Jo-l‘jk CSV sd>9 iCsV >y ®
LCSV il Gt Jgdael!
S A deaadl i i o b Dl U] » pandas 4S5 pandas 45 =
ROH WA WO JCR T PRCH PN
csv.reader() plaseiw
CSV by il b gl oSy colsl Lo ) okl o ol s plasenaly
dls JUl 5l il pdiey gagd o 0L e s UL oo
ol ) UL (yend data. csv is 341 ,8) csv.reader()

In [1l: import csv

# opening the CSV file
with open('data.csv', mode ='r")as file:

# reading the CSV file

1 Comma-Separated Values
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csvFile = csv.reader(file)

# displaying the contents of the CSV file
for lines in csvFile:
print(lines)
Out [1]:

['id', 'mame', 'age', 'Field of Study']

['9396321", 'sara’, '26', 'electrical engineering']
['9496328', 'mahsa’, '24', 'Computer Engineering']
['9896325', 'maryam’, '23', 'computer science']
['9496352', 'sepideh’, '25', 'electrical engineering']
['9896389', 'sima’, '26', 'computer science']
['9896325', 'mina’, '21', 'electrical engineering']

g L sl g adon) T sl dopen() Ak b plusenl CSV cils b o AW
e desv.reader(file) D gl 3] p 550 o (I3 day cilall 5187 a5 (il
CSV 16,8 W iy .- siedl Ciledls CSV (5,6 e oYl csvFile ol (s sow .csvFile
) O g0l alsl sl & gy Lilike SULy 5,0 1

Lo @Y open() b ee o J) G "with' 8 sl 2001 pisend cdksSa
csv.DictReader() pluseicw!

o2 o3 copen() &k b el CSV cile b oo Vsl ¢ Bisldl 22y Jall 43, Jall oda o3
84> o DictReader w%r!mp o8 I CSV ils b 85 g sl UL s
:CSV

In [1l: import csv

# opening the CSV file
with open('data.csv', mode ='r'")as file:

# reading the CSV file
csvFile = csv.DictReader(file)

# displaying the contents of the CSV file
for lines in csvFile:
print(lines)
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Out [1]:

OrderedDict([('id', '9396321"), ('name', 'sara’), (‘age', '26'),
('Field of Study', 'electrical engineering')])
OrderedDict([('id', '9496328'"), (‘'name', 'mahsa’), ('age',
'24"), ('Field of Study', 'Computer Engineering')])
OrderedDict([('id', '9896325"), (name', 'maryam'), (‘age',
'23"), ('Field of Study', 'computer science')])
OrderedDict([('id', '9496352"), (‘name', 'sepideh’), (‘age',
'25"), ('Field of Study', 'electrical engineering')])
OrderedDict([('id', '9896389"), (‘name', 'sima'), (‘age',
'26"), ('Field of Study', 'computer science')])
OrderedDict([('1d', '9896325"), (‘'name', 'mina'), (age', '21"),
('Field of Study', 'electrical engineering')])

pandas.read_csv() plisicw!

Bpb pend B Sy Jew ol pandas 255 Jlps plisnly CSV Cile 56l 3

In [1]:

Out [1]:

.CSV aks ULy 361,38 pandas 4:Kas 4ol read_csv()

import pandas

# reading the CSV file
csvFile = pandas.read_csv('data.csv')

# displaying the contents of the CSV file
print(csvFile)

id name age Field of Study
9396321 sara 26 electrical engineering
9496328 mahsa 24 Computer Engineering
9896325 maryam 23 computer science
9496352 sepideh 25 electrical engineering
9896389 sima 26 computer science
9896325 mina 21 electrical engineering

Ot W DN = O

data.csv ke ¢l,4 pandas &S Lolll read_csv() ik b p o odlel mal )

Sl 8L 256 ) Gbly oo s
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(* anwgill ablall yaill uasmgs aal) XML

doliseial Sy A (WY 221 o IS auly Bel 3 Sy oo XML s o3
Sy o UL del 35 5 sl Lediil (5 0 ¢ ol Wl 3. Lghis 5 UL
Witos Byl b Lo (3le b Blgnias o XML ULy 0Y bl b Slinisy
ol gy LeSHlie Sy 1 SULN L] s 1dn SBLN (i 5435 gl 1 e
XML dio o Jls s 20 gl didises olides
<?xml version="1.0" encoding="UTF-8"?>
<breakfast_menu>
<food>
<name>Belgian Waffles</name>
<price>$5.95</price>
<description>
Two of our famous Belgian Waffles with plenty of real maple syrup
</description>
<calories>650</calories>
</food>
<food>
<name>Strawberry Belgian Waffles</name>
<price>$7.95</price>
<description>
Light Belgian waffles covered with strawberries and whipped cream
</description>
<calories>900</calories>
</food>
</breakfast_menu>

Ugisl 8 XML Cliy alpian] aaes

ila s gl oda XML wolike dxdlaad &l 53Vl o dall ElemenTree s U b 5
ALl Lol Sl ol s J] plos Y S Luld) ol S B
sl i) 82t S0 e JolSIL XML s 5,2 B,b ElementTree ddaa)l 34>l
ils ol JB51 S da XML s & ElementTree N N J>4 ¢« XML ale
XML ile jdor D Je Juam ('3 - Jel>dl £ 0 ElementTree. parse() 41> JI XML
J ga>l root[0].attrib el ooy XML ile jdar &ede 15,25 o3 . getroot() plds<nl;
i W ol e XML cile o) o (51230 pdoeld de a1 ZeMall ailas e

<model>

1 eXtensible Markup Language
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<child name="Acer” qty="12">Acer is a laptop</child>
<unique>Add model number here</unique>
<child name="0Onida” qty="10”>0Onida is an oven</child>
<child name="Acer” qty="7">Exclusive</child>
<unique>Add price here</unique>
<data>Add content here
<family>Add company name here</family>
<size>Add number of employees here</size>
</data>
</model>

In [1]:

Out [1]:

105%L P ElemenTree s plaseialy ol 3 Las Juls S Cadanis sy
import xml.etree.ElementTree as ET

# Pass the path of the xml document
tree = ET.parse('data-text.xml")

# get the parent tag
root = tree.getroot()

# print the root (parent) tag along with its memory
location
print(root)

# print the attributes of the first tag
print(root[0].attrib)

# print the text contained within first subtag of the 5th
tag from the parent
print(root[5][0].text)

<Element 'model' at 0x0000028C44F2F548>
{name' 'Acer', 'qty": '12'}
Add company name here



581y syl il eonlially Sl b ey DY1 o m

(' b bl | Jaeiwb S peyi) JSON
Sy el 3 2l Jo Jendl o ed @35 i Sl LS G5 5a JSON
G s UL ol 2STusT Lol ] aslas]s ddos VYT e Canl g o« e
ALl e JavaScript J) UL & de o5l #3150 Lgadiens )
10elSon Je JSON ey o3
Jorems 31 PG o s ol ¢ Bledee S B Bonilly Y1 l85] g0 o gamen
DA :%u,ojc,:u,, 5B 1 850 J g 51 e sels 4
S 2B S amce o B yiae 4l o s gl ¢ S pane RSV R
e
JSON s ,a:S' ULl o ¢ Fosldls prinanall o ol ghradl J3ls o2 Laukie
LSy palsdl L ISON JLayls JSON J] JavaScript (58 sl g LSous ¢ i 52
LSy &)l ol JavaSeript <Ll J] sl s asdlewd o3 ISON (61 s Cad
u@nd&sjlm},l,) Sdine Loz 5y Jdos b o S Bl LSS UL & S
JSON plisenly SLLIT Sl Jlon) S J g eVl
I e s LiSacd ¢ JavaScript (58 b &3 UL ST il Syt 1

U> e JLo dl.. Lod g T:BJ\ Sl ;)5 JSON
<IDOCTYPE html>
<html>
<body>
<p id=“demo”></p>
<script>
var obj = {“name”:“Milad”, “age”:29, “state”: “Tehran”};
var obj_JSON = JSON.stringify(obj);
window.location = “json_Demo.php?x=" + obj_]SON;
</script>
</body>
</html>
S N Ll o5 LiSlad ¢ ISON Gomnicy Aadinadl SULI 3ST13] il oSl .2

bl o Je JavaScript
<!DOCTYPE html>
<html>
<body>
<p id=“demo”></p>
<script>
var obj_JSON = “{“name”:“Milad”, “age”:29, “state”: “Tehran”}”;

1 JavaScript Object Notation

2 server
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var obj = JSON.parse(obj_JSON);
document.getElementByld(“demo”).innerHTML=0bj.name;

</script>
</body>
</html>

092l 58 JSON Oliky JLoal asans

Xz JSON owd &> daj b (s BB Jew Os5L JISON 5 faosss
W o Gkl o tall oda JSON a5 W 35 LJSON bl mo foall Lgalasenad
: JEI gl e ISON ke Lo O 51 3L LJSON itle 361 3 e Le s loads() i

[

{

"Name": "Debian”,
"Version": "9",
"Install": "apt",
"Owner": "SPI",
"Kernel": "4.9"

"Name": "Ubuntu”,
"Version": "17.10",
"Install": "apt",
"Owner": "Canonical”,
"Kernel": "4.13"

"Name": "Fedora",
"Version": "26",
"Install": "dnf",
"Owner": "Red Hat",
"Kernel": "4.13"

"Name": "CentOS",
"Version": "7",
"Install": "yum",
"Owner": "Red Hat",
"Kernel": "3.10"

"Name": "OpenSUSE",
"Version": "42.3",
"Install": "zypper",
"Owner": "Novell",
"Kernel": "4.4"
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"Name": "Arch Linux",
"Version": "Rolling Release",
"Install": "pacman”,

"Owner": "SPI",
"Kernel": "4.13"
I
{
"Name": "Gentoo",
"Version": "Rolling Release",
"Install": "emerge",
"Owner": "Gentoo Foundation”,
"Kernel": "4.12"
}

10 2 JISON suom g plisensly 6l 3 a8 JUl 5 S0 G e
In [ import json
# Opening JSON file
json_data = open('data.json').read()
# returns JSON object as
# a dictionary
data = json.loads(json_data)
# Iterating through the json
# list
for item in data:
print (item)
Out [1]:
{'Name': 'Debian', 'Version": '9', 'Install": 'apt', 'Owner"
'SPI', 'Kernel': '4.9'}
{'Name': "Ubuntu', 'Version': '17.10', 'Install": 'apt',
'Owner'": 'Canonical’, 'Kernel': '4.13'}
{'Name": 'Fedora', '"Version'" '26', 'Install': 'dnf', 'Owner":
'Red Hat', 'Kernel': '4.13'}
{Name": 'CentOS', 'Version" '7', 'Install": 'yum', 'Owner"
'Red Hat', 'Kernel": '3.10"
{Name": 'OpenSUSE', 'Version': '42.3', 'Install': 'zypper',
'Owner'": 'Novell', 'Kernel': '4.4"}
{Name": 'Arch Linux', 'Version': 'Rolling Release',
'Install: 'pacman’, 'Owner'": 'SPI', 'Kernel": '4.13'}
{'Name': 'Gentoo', 'Version" 'Rolling Release', 'Install"
'emerge', 'Owner': 'Gentoo Foundation', 'Kernel'": '4.12"
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2 hoxplot
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2 Irrelevant data
3 Data transformation

* Aggregation
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! Discretization

2 Smoothing



5331y Sl il ealially Lol LI ey DY

S GBI (asS Gueloy O Koy SULIL ans O e o)1 o bl
Gaeles I DL 5l g gall (s 555,80k i ¥ SULIL a3 O Y] cikinsd]
S A UL B A1) ) SBL) s (6350 28 0L Y1 S Buade 5,20
Wb (UL B e sl @11 JalST Sty S5 Vg s g0 UL e poren 3ISTI3)

oo o l5s IS o5

' sl
peezr D150 0T s nme foadl e U puas| U115 alies de i o JYI (e
ol Slooi sl cym ddall Bl s boodl g Gy (805 Laemed Gy o oS50
S e Jo 35N o el Lide oy oty i e Bl e d (Y
ozl el o sy JYI ladl (3ol Sl o0 45 ST Lo 5 e 500l 0
Al 5500 ematdl G OF San  JYI ol 25 505 oLt L8 UL ddlae B
iVl 3 el s ¢l SV

e sl plenal 2 A el 3wl i ) a B o Sl s liis ST
S &gl Iy Loty [ 1] ST [01] e 5o cmnd) oo Lnd Ao 5 Lois
A o o Lo J)
SOl puoxad e
LY G (3,8 M la QST 13] 3 pas o o1,V (5 5 S el Sl 5
sl s Ty o0 e L) e BUadl 3o, 31 0 o) 51589 0 gmay ol
ol Sla ol Jars (I3 JJBLEYL 3 50l 5 o8l L 28T 555 Cd) 3,0
25 Y53 10 0 ymms Sl 10 55 fy o3 )1 aly Lo 5 Y ¢ujm e Y
B iy LS all) Bl S5 ptl) el ol g Bolad dliies i fra
(8 o eSTIBIET 0585 O s ¥ 0301 oo O el 0350 i Lold 0T 0 240
el 1)l o o8l 0501 08 mdl n ST 0501 O s ol a3l 2 5
Sl e 06 U 23 g0l 5 o 2T 53 Looal 2531 5,31 0dn ol
Aol Loal (gl 053 ol i e Glend az 5LaY o pllas

1 Scaling
2 Feature scaling
3 Standardization

4 normalization



109 UL el fadll

Tl B2 e bl 3l e Vs 308 0 5 ol oo Gl 3T o
(123 S 53 0 8 el e s @JJ&M@ s o BldYl leu Yl e

RN IR SVl

" el 05 pero oo

I >> I
N 0<zr <1
U'Q 'I(“') < Io < l
N
.5 wr J(w)
= Y
> &
> U > Wy
'wbidll auagill

o Aall 8 B s 85l 0312 (2 e sl a UL L) L
Lo ool ) o 0l ooy U3 Y1 ULy o g ol n B e g3 JYI ol 2303
o e od Sllny Lgilay 308 B3l JUaW) Sl e pore ailas Cilss
(L e gl ol 2 S S s ) Biien 3 Ol gy SBLY oS
o S il 3L n dpaall (35 Lo sl sl U GBS 0din
G paslasd) gasY Ol 3] ddbloall lo J] iz A1 3lonl) £ty JEa s
B8 Uy e goren Lol OF 5 2] ims Bools ol o Bl Lo 0 ol 0 el
30] 5 2 [2 1] e ol s el 03015 Hlall Jshll inslin SVl
Py st 1 Bladl o (S 2350l e il Gan I e (0S[90 )
ST iam L 058y )W s o i 0550 s OB o UL & pan o
sda o) (WA VL Dyl el o3 e (groe &Y bbb Blesdl Ol S

DLt 5 el Wl eplie L Sl adl g (55501 (e gl ASCE

! Standardization



5331y Sl il ealially Lol LI ey DY

§ bl b gi 4l
A Gacd Gl 38T e sasly til @)l iyl Lol s s ¢ Z 0 o
N olmadl Bl e anenniy Lo piadl )b Gk o a3l S (Al UL
1 S ol e sl Il Ledalas Lhon JSU o
X— U
7 =
o

Sobmadl BNl a0 5 &adl T a5 ¢ dsY1 damyall o x ¢ slaedl odn b

ol s ¢ JUIL

¢ Obbdl duz-g3 @y (S0
Ol3 el ool e sl o2 0y Bl e S 3lenl) £l (Gl 655 LS
s g o) SBLI) e 5 s O U3 s Blnodl slme e il 53T B
S il (55 5ha0 ams oo AT Il b ged oo il s JYI ) 2305 masd Bl
o B Wglos 035 ( SV Wl 3505 gl I3 el S50 wgilly amads )
13Las o 88 e 123V o o ST Aacll G b5 2305 pn (6l s 3 (U Lgalts

R ols Sl cwiSS  (PCA) i I ob Sl oo 3 :PCA J8 .1
Lol ¢ S Gy ¢ Gdsenall ol 15 S5 e ST G5 al 1 Ul ] JUWI
oo Wt a0 8 I3 ot I b Sl e gns o S8 s
2l geedl ez O3 ) s 2 5 IV
Db pudind Blaedl e dazas Syl 2 3@‘,,,@\ T3l tppenall J3 2
B Gl Ul Olpll 5w « S L olamNedl o aliadl ol Bl
el 3 g ] 5 sllas o 01 0B ¢ 3 ey el ST
el Blanodl e dotad Ciinad Ll a0l O SI-K KNN3 .3
o @Blaedl lre (Ll Jow o) bzl sl e 2l sl colla>Nall

! standard score
2 Principal Component Analysis
3 Clustering

# k-nearest neighbors
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1 Support VVector Machine

2 normalization

3 Rescaling
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# Importing packages

import matplotlib.pyplot as plt

# Define x and y values

x = [7, 14, 21, 28, 35, 42, 49]

y = [8, 13, 21, 30, 31, 44, 50]

# Plot a simple line chart without any feature
plt.plot(x, y)

plt.show()

20

10

10 20 30 40 30

# Importing packages

import numpy as np

# Define x value

x = np.random.randint(low=1, high=10, size=25)
plt.plot(x, linewidth=3)

plt.show()
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# Define x and y values

x = [7, 14, 21, 28, 35, 42, 49]

y = [8, 13, 21, 30, 31, 44, 50]

# Plot points on the line chart
plt.plot(x, y, 'o--', linewidth=2)

plt.show()
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# Define x and y values
x = np.array([7, 11, 24, 28, 35, 34, 41])
y = np.array([8, 20, 13, 30, 31, 48, 50])

# Drawn a simple scatter plot for the data given
plt.Scatter(X, Y, marker:'*', COlOI‘:'k')

# Generating the parameters of the best fit line

m, ¢ = np.polyfit(x, y, 1)

# Plotting the straight line by using the generated parameters
plt.plot(x, m*x+c)

plt.show()
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import pandas as pd
# Let's create a Dataframe using lists
Name = ['Sara', 'Mahsa', 'Zahra', 'Maryam', 'Ayda']
Score = ['19.02, '19.74', '18.34', '17.26', '19.87']
# Now, create a pandas dataframe using above lists
df = pd.DataFrame(

{Name' : Name, 'Score' : Score})
# Plotting the data from the dataframe created using matplotlib
plt.figure(figsize=(9, 5))
plt.plot(df_['Name'], df_['Score'], '-b', linewidth=2)
plt.xticks(rotation=60)
plt.xlabel('Name')
plt.ylabel('Score")
plt.show()

1987
1726
|§ 18.34
19.74

19.02
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#importing the required libraries

import matplotlib.pyplot as plt

import seaborn as sns

#Creating the dataset

df = sns.load_dataset("iris")
df=df.groupby('sepal_length")['sepal_width'].sum().to_frame().reset_index()
#Creating the line chart
plt.plot(df['sepal_length'], df['sepal_width'])
#Adding the aesthetics

plt.title(Chart title')

plt.xlabel('X axis title')

plt.ylabel('Y axis title')

#Show the plot

plt.show()

Chart title

25

20

Y axis title

15

10

45 5.0 55 60 65 70 75 80
¥ axis title

import numpy as np
from mpl_toolkits import mplot3d

# Setting 3 axes for the graph
plt.axes(projection='3d")

# Define the z, y, x data
z = np.linspace(0, 1, 100)
x=45%z

y=08*x+2

# Plotting the line

plt.plot(x, y, z, 'r', linewidth=2)
plt.title('Plot a line in 3D")
plt.show()
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Plot a line in 3D

Seaborn pluseuwt Jasdl Glud! euyll

#importing the required libraries
import seaborn as sns

# Define the x and y data
x=11, 2, 3, 4, 5]
y=1[1,5,4,7,4]

sns.lineplot(x, y)
plt.show()

# Define the x and y data
x = ['day 1', 'day 2', 'day 3']
y =11, 5, 4]

sns.lineplot(x, y)
plt.show()
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Matplotlib plusewt Jasdl Ll euyll

import numpy as np

import matplotlib.pyplot as plt

# Dataset generation

objects = ('Python', 'C++', 'Julia', 'Go', 'Rust, 'c")
y_pos = np.arange(len(objects))

performance = [10,8,6,4,2,1]

# Bar plot

plt.barh(y_pos, performance, align='center', alpha=0.5)
plt.yticks(y_pos, objects)

plt.xlabel('Usage')

plt.title(Programming language usage')
plt.show()
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Programming language usage

Rust

Julia

C++

Python

T T T T T
2 4 3 8 10
Usage

Seaborn pluseuwt Jasdl Glud! euyll

import matplotlib.pyplot as plt
import seaborn as sns

X = ['Al, |B|, |Cl]

y=1[1,5,3]

sns.barplot(y, x)
plt.show()
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Matplotlib plaseul $ogeall 3l pusyll

import numpy as np

import matplotlib.pyplot as plt

# Dataset generation

data_dict = {{CSE":33, '"ECE".28, 'EEE":30}

courses = list(data_dict.keys())

values = list(data_dict.values())

fig = plt.figure(figsize = (10, 5))

# Bar plot

plt.bar(courses, values, color ='green’,
width = 0.5)

plt.xlabel("Courses offered")

plt.ylabel("No. of students enrolled")

plt.title("Students enrolled in different courses")

plt.show()

Students enrolled in different courses

No. of students enrolled

ECE
Courses offered
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import pandas as pd
plotdata = pd.DataFrame({

"2018":[57,67,77,83],

"2019":[68,73,80,79],

"2020":[73,78,80,85]},

index=["Django", "Gafur", "Tommy", "Ronnie"])
plotdata.plot(kind="bar",figsize=(15, 8))
plt.title("FIFA ratings")

plt.xlabel("Footballer")
plt.ylabel("Ratings")

FIFA ratings

= 2018
- 2019
a0 | == 2020

>
E
E
&

Footballer

#Creating the dataset

df = sns.load_dataset('titanic')

df_pivot = pd.pivot_table(df,
values="fare",index="who",columns="class", aggfunc=np.mean)
#Creating a grouped bar chart

ax = df_pivot.plot(kind="bar",alpha=0.5)
#Adding the aesthetics

plt.title(Chart title')

plt.xlabel('X axis title')

plt.ylabel("Y axis title')

# Show the plot

plt.show()
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#Reading the dataset
titanic_dataset = sns.load_dataset('titanic’)
#Creating column chart
sns.barplot(x = 'who',y = 'fare',data = titanic_dataset,palette = "B
lues")
#Adding the aesthetics
plt.title('Chart title')
plt.xlabel('X axis title')
plt.ylabel("Y axis title')
# Show the plot
plt.show()
Chart title

¥ axis title

man woman child
X axis title
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#Reading the dataset

titanic_dataset = sns.load_dataset('titanic')

#Creating the bar plot grouped across classes

sns.barplot(x = 'who',y = 'fare',hue = 'class',data = titanic_datase
t, palette = "Blues")

#Adding the aesthetics

plt.title('Chart title')

plt.xlabel('X axis title')

plt.ylabel("Y axis title')

# Show the plot

plt.show()
Chart title
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Matplotlib plaseuwt @yl Sbd! eyl

#Creating the dataset

cars = [[AUDI', 'BMW', 'NISSAN",
'"TESLA', ' HYUNDAI', 'HONDA']

data = [20, 15, 15, 14, 16, 20]

#Creating the pie chart

plt.pie(data, labels = cars)

#Adding the aesthetics

plt.title('Chart title')
#Show the plot
plt.show()
Chart title
BMW

AUDl
MISS5AN

TESLA
HOMDA

HYLUINDAI

#Creating the dataset

cars = [TAUDI', 'BMW', 'NISSAN",
'TESLA', ' HYUNDAI', 'HONDA"]

data = [20, 15, 15, 14, 16, 20]

myexplode = [0.2, 0, 0, 0,0,0.6]

#Creating the pie chart

plt.pie(data, labels = cars,explode = myexplode)

#Adding the aesthetics

plt.title(Chart title')

#Show the plot

plt.show()
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Chart title
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import seaborn as sns

#define data
data = [15, 25, 25, 30, 5]
labels = ['Group 1', 'Group 2', 'Group 3', 'Group 4', 'Group 5']

#create pie chart
plt.pie(data, labels = labels)
plt.show()

Group 2

Group 1

Group 3 Group 5
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import matplotlib.pyplot as plt
import numpy as np

#define data

x = np.array([5,7,8,7,2,17,2,9,4,11,12,9,6])
y = np.array([99,86,87,88,111,86,103,87,94,78,77,85,86])

#Show the plot
plt.scatter(x, y)

plt.show()

110 A
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100 4

85 1
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#Creating the dataset

df = sns.load_dataset("tips")

#Creating the scatter plot
plt.scatter(df'total_bill'],df['tip'],alpha=0.5 )
#Adding the aesthetics

plt.title('Chart title")

plt.xlabel('X axis title')

plt.ylabel("Y axis title")

#Show the plot

plt.show()
Chart title

lu -
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X axis title

Seaborn plusit Jadidl 3Ll euoyl

#Creating the dataset

bill_dataframe = sns.load_dataset("tips")

#Creating scatter plot

sns.scatterplot(data=bill_dataframe, x="total_bill", y="tip")
#Adding the aesthetics

plt.title('Chart title')

plt.xlabel('X axis title')

plt.ylabel("Y axis title')

# Show the plot

plt.show()
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#Reading the dataset
x=range(1,6)
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y=[11,4,6,8,9], [2,2,7,10,12], [2,8,5,10,6] ]

#Creating the area chart
ax = plt.gca()
ax.stackplot(x, y, labels=

['A',)'B','C'],alpha=0.5)

! Area Chart
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#Adding the aesthetics
plt.legend(loc="upper left')
plt.title('Chart title')
plt.xlabel('X axis title')
plt.ylabel('Y axis title')

#Show the plot
plt.show()
Chart title
A
25 1 B
C
20 A
e 01
5
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X axis title
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# Data

years_of_experience =[1,2,3]
salary=[ [6,8,10], [4,5,9], [3,5,7] ]
# Plot
plt.stackplot(years_of_experience,salary, labels=['Company A','C
ompany B','Company C'])
plt.legend(loc="upper left')
#Adding the aesthetics
plt.title('Chart title')
plt.xlabel('X axis title')
plt.ylabel("Y axis title')

# Show the plot

plt.show()

Chart title
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import matplotlib.pyplot as plt
import numpy as np

# create data

x = np.random.rand(40)

y = np.random.rand(40)

z = np.random.rand(40)

colors = np.random.rand(40)

# use the scatter function
plt.scatter(x, y, s=z*1000,c=colors)

plt.show()
10 . ® ’ .
0.8 e

o &
0.6:. .. ,.. o
| o ® o
. %a 8@

0.0 04 06 0a 10

! Bubble Chart
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import matplotlib.pyplot as plt
import numpy as np

import seaborn as sns

import pandas as pd

# data
x=["IEEE", "Elsevier", "Others", "IEEE", "Elsevier", "Others"]
y=[7,6,2,5, 4, 3]

z=["conference", "journal", "conference", "journal", "conference",
journal"]

# create pandas dataframe
data_list = pd.DataFrame(
{'x_axis": x,
'y_axis': y,
'category': z
b
# change size of data points
minsize = min(data_list['y_axis'])
maxsize = max(data_list['y_axis'])
# scatter plot
sns.catplot(x="x_axis", y="y_axis", kind="swarm", hue="category
" sizes=(minsize*100, maxsize*100), data=data_list)
plt.grid()

@

il

ﬁl category

- ® conference
4 ® journal
3
2 @

IEEE Elsevier Cthers
X_axis
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el st
Adding Gradient Noise Improves Learning for Very Deep Networks: https://arxiv.org/abs/1511.06807
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3 biased error estimation
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In [l import numpy as np

import matplotlib.pyplot as plt
import pandas as pd

1 https://archive.ics.uci.edu/ml/datasets/Iris
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In [21:  url = "https://archive.ics.uci.edu/ml/machine-learning-
databases/iris/iris.data"

# Assign colum names to the dataset
names = ['sepal-length’, 'sepal-width', 'petal-length’,
'petal-width', 'Class']

# Read dataset to pandas dataframe
dataset = pd.read_csv(url, names=names)

S Y1 iy o3 ¢ G UL e pares ade 53 g1 IS0 26 00

In [3]:
dataset.head(8)

o308 LS SULIV e goren (o ISV AL G sinall (o0 L ool s S dis (653

AU di L)l B
sepal-length sepal-width petallength petal-width Class
0 51 358 14 0.2 lris-setosa
1 49 3.0 14 0.2 lIris-setosa
2 47 3.2 13 0.2 lIris-setosa
3 4.6 31 15 0.2 lris-setosa
4 5.0 3.6 14 0.2 lris-setosa
5 54 39 17 0.4 lris-setosa
6 46 34 14 0.3 lIris-setosa
7 5.0 34 15 0.2 lIris-setosa

4 gV doellanll

S5 S el Lgldle s Lo ) UL e sames o 3 LI 3 sasal) s

In []: X = dataset.iloc[:, :-1].values
y = dataset.iloc[:, 4].values
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In [I: from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y,
test_size =0.25, random_state=42)

o M iy 25 ULy 725 5 s SULy 775 ) UL e peme kel 5 SU1 oy
eVl ie pazes pandtin s Sew 112 oyl 46 yazes ot « Samas 150 Jlar] po il
S 38
In [6: X_train.shape
Out[6l: (112, 4)
In [7: X_test.shape
Out[7: (38, 4)
Sladlsde J14 030 iy Gl s S
L3 WNVE T
o odl ey I3 S0 Al 55 (6T ol ] 5 o) s Gatls LYy

In [1]:  from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

3l oyl
:SCikit—Learn plaswnl Lo L Sguw ol Ly 52015 KNN Lol 5= ol dny

In [il:  from sklearn.neighbors import KNeighborsClassifier
classifier = KNeighborsClassifier(n_neighbors=5)
classifier.fit(X_train, y_train)
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In [il:y pred = classifier.predict(X_test)

Ayl 93! i
o Flimyag cloan¥ls Bl 83,91 8 shae 06 « Golor 1,53 S« &yl il o)
classification_report s Confusion matrix el ey Gl 2SN el
10bsT 3 S il olaadl ol Sl
In [B: from sklearn.metrics import classification_report,
confusion_matrix

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

Out [3]: [[15 0 0]

[011 O]

[0 012]]
precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 1.00 1.00 1.00 11
Iris-virginica 1.00 1.00 1.00 12

accuracy 1.00 38

macro avg 1.00 1.00 1.00 38

weighted avg  1.00 1.00 1.00 38
e gore b 38 Il Bl e s o 3B Ly ol KNNCSJAJQTG%L;;J\J@EJ
e garen n o loe ap)lpiedl OF a2 1 e Sl 525 ¢ 7100 By sl
I UL e gazes pazed Lpmnld oo el odin 585 0 355 D6 ¢ ods LI
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In

[1]:

I Ereo ) ol kit 330 J) 1 oo K L
error = []

# Calculating error for K values between 1 and 40
for 1 in range(1, 40):
knn = KNeighborsClassifier(n_neighbors=1)
knn.fit(X_train, y_train)
pred_i = knn.predict(X_test)
error.append(np.mean(pred_i != y_test))

ol Tasdl fas e Ol o2 LSS IS 35 30 JI 1 oy Bl sy o3el 5,801 o 43

oY1 236 ) doeetdl GLas s HLes VI e yoseod 43 gl
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In

[1]:

plt.figure(figsize=(12, 6))

plt.plot(range(1, 30), error, color="red',

linestyle='dashed', marker='o',
markerfacecolor='blue', markersize=10)

plt.title(Error Rate K Value')

plt.xlabel('K Value')

plt.ylabel('Mean Error')
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In [1l: " import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
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In [21:  url = "https://archive.ics.uci.edu/ml/machine-learning-

databases/iris/iris.data"

# Assign colum names to the dataset
names = ['sepal-length’, 'sepal-width', 'petal-length’,
'petal-width', 'Class']

# Read dataset to pandas dataframe
dataset = pd.read_csv(url, names=names)

P JUI Vi o8 ¢ UL e sazes daslsy Gsio 1554l

dataset.shape

Out [3]:
(150, 5)

adasl 5 o e 150 Loy UL Ao gazes O J) 25 A1 (150.5) dacdl g 5 15 Y1 b
FEION - ES PN

el Lglode s Lolow JI by 2olidl UL e gazen pons 3 A1 5 5hasd) s
1 LAl Il s S

In [1: X = dataset.iloc[:, :-1].values
y = dataset.iloc[:, 4].values

50w Lot (londl 6D SULII e gazes o S5V dn; Y s0as N e X inall (6 soms
(obM) wlasadl Jey

Obbd! de gosme Euundl
Lo ¢ g 255 B )5 ¢ (e ] s Tl UL iy i ¢ I 3512l 5
Dbz il el A ) A el b Bl gdl e R4S e Juadl 5 S5 Lowia
A e Ol e by Aol )l 55!

In [l: from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y,
test_size =0.25, random_state=42)
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In [6]: X train.shape
Out [6]: (112, 4)
In [7: X_test.shape
Out[7: (38, 4)
ledlsde I 43 2ty Gl s S b
N POEES:
1l sall ey 3 SN ety 55 (6T o] 5 Sl ol erens Gy L2V oy

In [1l:  from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

Sy gﬁg.\ﬂl

e pailasl paeoy Ld (3 Ly 2 oyl Sle same ) UL iy a3 Y
xS Scikit-Learn syeady ool Sbls e SVM oy oY1 @i 1 ol bl
¢ e dagoy p st LY [l Adksedl SVM ol p5e) Lads S (S SV
-Scikit-Learn 48 _$ SVC S aulS a3 15 ¢ o el Ciae &5 pdens kL
(553 o P B pdsed G« b b b kernel 5 o Jalae o Edll oda (5 500
e a3l 5l sl SVC o3S slood oy« fit 4y b b - Sigmoid 5 0l slS ¢ o>
e 81 da )l il ket JEI 5 S0 sy o gyl L

In [Il: " from sklearn.svm import SVC

classifier = SVC(kernel='linear")
classifier.fit(X_train, y_train)

sy o3 o Gl pLal g el LBl e oodl 35l 3l 5 oYyl
I Ares ) ladatd]

In [1]: y pred = classifier.predict(X_test)
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In [B: from sklearn.metrics import classification_report,
confusion_matrix
print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

Out [7]: [[15 0 0]

[010 1]

[0 012]]
precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 1.00 0.91 0.95 11
Iris-virginica 0.92 1.00 0.96 12

accuracy 0.97 38
macro avg 0.97 0.97 0.97 38
weighted avg 0.98 097 0.97 38

5lg (gugls Bl oyl

In [l from sklearn.svm import SVC
classifier = SVC(kernel="rbf")
classifier.fit(X_train, y_train)

In [y pred = classifier.predict(X_test)

dyn) 3] g5ell (ol
In [B: from sklearn.metrics import classification_report,
confusion_matrix

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

Out [7]: [[15 0 0]

[011 O]

[0 012]]
precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 1.00 1.00 1.00 11
Iris-virginica 1.00 1.00 1.00 12

accuracy 1.00 38
macro avg 1.00 1.00 1.00 38
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In [1]:

In [1]:

In [3]:

Out [7]:

welghted avg 1.00 1.00 1.00 38
50015 doga gy ot

from sklearn.svm import SVC
classifier = SVC(kernel='sigmoid')
classifier.fit(X_train, y_train)
y_pred = classifier.predict(X_test)

)yl 95!
from sklearn.metrics import classification_report,
confusion_matrix

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

[[156 0 0]
[0 7 4]
[0 111]]
precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 0.88 0.64 0.74 11
Iris-virginica 0.73 0.92 0.81 12

accuracy 0.87 38

macro avg 0.87 0.85 0.85 38
weighted avg 0.88 0.87 0.87 38
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OISl S i
In [Il: " import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
OUL! de gosme S il
In [2]: from sklearn import datasets
iris = datasets.load_iris()
GULl ppazes
S50 sl Ll s Lglams ) UL &8 g s 5 I 5 sl Jas

In [ X =iris.data
y = iris.target
OULl de gosme M
In [l: from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y,
test_size =0.25, random_state=42)

3udly oyl

p s LY 0 51,2013 e Sloo sl - iliead G b SCiKit-Learn s zes 45 o
Jedl g DecisionTreeClassifier d»%r.xsaws Lob ¢ Jladl 1da & D dagos
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In [1]: from sklearn.tree import DecisionTreeClassifier
classifier = DecisionTreeClassifier()
classifier.fit(X_train, y_train)

PLal Les VI bl g il Ghng ol ¢ by (ol Gl oy o5 35 )
e Ern I ladatl] kit 5 ¢ Sl
In [il:y pred = classifier.predict(X_test)

)yl 95!
G Ol o OV . lseadl ams Lads Ly Loldl Los )yl 3l oyl Lad ¢ 3 glasdll oda b
Lol dey )l goedl dBs (g
In [l from sklearn.metrics import classification_report,
confusion_matrix

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

Out [3]: [[15 0 O]

precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 1.00 1.00 1.00 11
Iris-virginica 1.00 1.00 1.00 12

accuracy 1.00 38
macro avg 1.00 1.00 1.00 38
weighted avg 1.00 1.00 1.00 38

is gazen b 38 I Mol o il e 5305 L) AN E et 5 500 0f i) gl
oS el dslbo

dgrls O Uil e Jonll dis ke g J2anS LA 8,2t 56 060 O (Ko
AL den I lahacdl Aoy

In [ from sklearn import tree
text_representation = tree.export_text(classifier)
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print(text_representation)
Out [3]: --- feature_3 <= 0.80
| --- class: O
--- feature_3 > 0.80
--- feature_2 <=4.75
--- feature_3 <= 1.65
| --- class: 1
--- feature_3 > 1.65
| --- class: 2
--- feature_2 > 4.75
--- feature_3 <= 1.75
--- feature_2 <=4.95
[--- class: 1
--- feature_2 > 4.95
--- feature_3 <= 1.55
| --- class: 2
--- feature_3 > 1.55
| --- feature_2 <= 5.45
| |---class: 1
| --- feature_2 > 5.45
| |---class: 2
-- feature_3 > 1.75
--- feature_2 <= 4.85
| --- feature 1 <= 3.10
| |---class: 2
[ --
|

- feature_1> 3.10
|--- class: 1
--- feature_2 > 4.85
| --- class: 2

3 S ey (3 ¢ il b 5 ST13)

"noneon

In [l with open("decistion_tree.log", "w") as fout:
fout.write(text_representation)

T390l 3yl ol

pbed ¢ JEadl Hia b 3 way AN 8 et el el LSl e el s
endl JS8 Zll Akl eda U mes . Scikit-Learn 45 6 plot_tree 4%

I Een ) Slockacl Aoy o3 ¢ Uy pLAN 8 g

In [31: fig = plt.figure(figsize=(25,20))
_ = tree.plot_tree(classifier,
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t_names

feature_names=iris.feature_names
class_names

-

=iris.targe

filled=True)
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2 mandl OV L $iila iyl 3l e L 80 L idlenl 2SN &) s
e AR Y Ul pandl lan e i 35l J05 I JYI aslas of
0555 Y o 05850 06 a1 Y1 i O s « T s 5,31 8500 6T s 15 J5-3] 85

z

Lo

Sl s 1y p(HIS) = %}A b aasl 5T b b 3 B LY
Sl B o 2SN Jlato pa p(S|H) Ln .23 50300 51 &4l @ J p(H|S) Figeal
H L5 (o) 35Ldt Sl ap(H) 0ls e H 0F J1 0L ¢ SLLI
LS ¢ 8,8 gm0 ALl B paadl S5 o3 15 H o Hhieas Byme (51 L 2 Jas oy U1
Llay P(8) Lloel (Sap o 2lld JNBLAYL L 3 (e O LS 8050 il 5 plised
Y sl ol LSy ¢ Bilally S e Blazel LS ) Gl JlessYl
(MAP) i.5,4U
maximize p(H|S) « maximize P(S|H)P(H)
(ML) sV Jlozo W1 e ol LS S
maximize p(S|H)

AL MAP Jols gl < &b p(S) sp(H) (e JS<i8T13)

Zilsedl Sl o3 K o F = x Lol o 585 A1 Gl A0 2l
Gabanall s3dowall I o Ao gere Y = f(X) 35l Dls JSCE5 [0, X, e, X
&all Jlazl sty x; Ul y JesYl s g g Wl cavaddl e o 30y € @

max p(y|x;) = p(yilx1, X2, ., %), Yi € W

ol b gy

1 posterior probability

2 likelihood probability
3 prior probability

4 background knowledge

> maximum likelihood (ML)
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maxp(xl'xz' - X yIP G/ X maxp(xqy, Xz, -, Xk | V)P (Vi)
(X1, X2, v v\ Xg) e ' '
Nl pars s cn Sl oo P(Xg, X, v, Xpc Vi) Sl VT Ol 016 ¢ U5 o
o byt [ty lits Lol DBl o8 mer OF g L) 21 23Y1 b fi
oo o5 o o) Jlo Y1 el s S mill Gl VI 0l JUILs ¢ paadl ey

taaldsel
k
p(x1, Xz, o, Xy (V) = np(xilyi)
i=1
sl o 5as

k
max p(y;) 1_[ p(x;|y;)

52U b Gas ey OVl VI ) o306l Uslaall ptbny (U1 Il il
o0 D ol e paren o DY) Gold) Sl VI o« s il s ol
$5o5 D (o ks de sazme Jay Dy, 013] 3500 I (X3 Y) (o 20 Jlaz VI
oSz ¢ (1) Ta gl s e Wite Slall O (5150 Ly ) Sl aer e
Dy,

D]

e $525 Dy o ko Ao goma a3 Dy SIS ¢ dnhinadl aslasd) Ll
b QeI oo (Sah ¢ ith Bsldl b Xy ded S ) Sloall e
ol p (2] yi)

p(yi) =

|DJ’i,xi|

[Dy|

Sl O o151 Sy ¢ 8 pemedl SULL o gazes $ Aol SV Gan B

1 Py ~N(fy,, 05) O G228 B ¢ (5 cos o gusbid) 20l (50 33 55-Ls
P Wby L) 1) e 2l Sl I i-th Lol Loy b e 8 07, 5 Ly,

p(xily) =

1 Independent and identically distributed
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x|y = —— Vi Py
p( llyl mayi 20'331.
(1= sl b reladl SULy e pazes plisealy b Ciul Ciinad cuyiy o2 ¢ OV
:L";L':J\ T1 ’C:.E-.Jl Loy 6)

ID color root sound texture umbilicus  surface density  sugar ripe
T1 green curly muffled clear hollow hard 0.697 0.460 ?

(Zhou, 2021) gl by 45 sazs 126 e

ID colo root sound textur umbilicu surfac densit sugar ripe
r e s e y

1 green  curly muffle clear hollow hard 0.697 0,46 true
d 0

2 dark curly dull clear hollow hard 0.774 0,37 true
6

3 dark curly muffle clear hollow hard 0.634 0,26 true
d 4

4 green  curly dull clear hollow hard 0,608 0,31 true
8

5 light  curly muffle clear hollow hard 0,556 0,21 true
d 5

6 green  slightly  mulffle clear slightly soft 0,403 0,23 true
curly d hollow 7

7 dark slightly  muffle slightly slightly soft 0,481 0,14 true
curly d blurry hollow 9

8 dark slightly muffle clear slightly hard 0,437 0,21 true
curly d hollow 1

9 dark slightly  dull slightly slightly hard 0,666 0,09 false
curly blurry hollow 1

10 green  straigh dull clear flat soft 0,243 0,26 false
k 7

11 light straigh dull blurry flat hard 0,245 0,05 false
k 7

12 light curly muffle blurry flat soft 0,343 0,09 false
d 9

13  green slightly  mulffle slightly hollow hard 0,639 0,16 false
curly d blurry 1

14  light slightly  dull slightly ~ hollow hard 0,657 0,19 false
curly blurry 8

15  dark slightly  muffle clear slightly soft 0,360 0,37 false
curly d hollow 0

16  light curly muffle blurry flat hard 0,593 0,04 false
d 2

17  green curly dull slightly slightly hard 0,719 0,10 false
blurry hollow 3

il ((pede) Hu YJT 5o

8
P(ripe = true) = 17 ~ 0.471
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9
P(ripe = false) = 7 ~ 0.529

P |y7) Gols S bl Sl i ¢ S5 ey

3
Pyreen|true = P(color = green|ripe = true) = 3= 0.375

P, ~ 0.333

Ol w

reen|faise = P(color = green|ripe = false) =
) 5
Peyriy|true = P(root = curly|ripe = true) = g 0.625

~ 0.333

Ol w

Peyriy|faise = P(root = curly|ripe = false) =

5
Pruffiedjtrue = P(sound = muffled|ripe = true) = 5= 0.625

O

Pruffied|faise = P(sound = muffled|ripe = false) = - ~ 0.444

7
Peiear|true = P(texture = clear|ripe = true) = i 0.875

=~ (0.222

O N

Piiear|faise = P(texture = clear|ripe = false) =
. . 5
Photiow|true = P(umbilicus = hollow|ripe = true) = 5= 0.625
. . 2
Protiow|faise = P(umbilicus = hollow|ripe = false) = 3 ~ 0.222
. 6
Pharajtrue = P(surface = hard|ripe = true) = 5= 0.750

6
Phard|faise = P(surface = hard|ripe = false) = 3 ~ 0.667

Paensity:0.697|true = P(density = 0.697|ripe = true)
(0.697 — 0.574)?

—— exp (— >

V2 *0.129 2%0.129

Pdensity:0.697|false = P(density = 0.697|ripe = true)

) = 1.959

3 1 (0.697 — 0.496)? 1203
T VZm 0195 P 20195z 0~ L

Psugar:0.460|true = P(sugar = 0.460|ripe = true)
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3 1 ( (0.460 — 0.279)?
= ame0101 P 2+01012

Psugar:0.460|fatse = P(sugar = 0.460|ripe = true)

) ~ 0.788

(0.460 — 0.154)?
—— exp (— 5
V2T *0.108 2+x0.108

) ~ 0.066

P(ripe = true) X Pgreen|true X Pcurly|true X Pmuffled|true X Pclear|true

X Prottow|true X Prardjtrue X Paensity:0.697|true
X Psugar:0.460|true ~ 0.052

P(ripe = false) X Pyreen|faise X Peurty|faise X Pmusfied|faise
X Pclearlfalse X Phollowlfalse X Phardlfalse

-5
X Pdensity:0.697|false X Psugar:0.460|false ~ 6.80 X 10
Wl e T1 )LesV s & gl Cias 505 0.052 > 6.80 X 107° oY [l
.true

1l Wil Oljnn
i Yl VI Ol o2 &Y ¢ ddl g ] @
b el ot 21 231 jenal 3] (6 5V 3ol o il Sy fom O 5oy @
A el UL by 5l gl Sy Jans @

:pb @l wgae

LSl Bromo o B2l 512581 @

o o) 8 e (g5 Aladdl ol OS¢ A 2l SUL) deperes 5 @
3 (o) 0 A Yoot Lgmy 35001 0B ¢ ol Ao g b Leslao
Ao 35wl e 1 J1 5L b B sl Je 536 0580

1 Zero Frequency
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In

In

In

IV Cél;‘d\ (..L«;}\ iosldl eaddl

[1]:

[4]:

[5]:

ugil o8 pL Wb
OULJl de gome
Ala TS UL Ao gazes pddend ¢ JEadl fo e
LSl 3l il
import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
ULl ds gazee Sl piw!
url = "https://archive.ics.uci.edu/ml/machine-learning-

databases/iris/iris.data"

# Assign colum names to the dataset
names = ['sepal-length', 'sepal-width', 'petal-length’,
'petal-width', 'Class']

# Read dataset to pandas dataframe
dataset = pd.read_csv(url, names=names)

diwod! dodllaal!

X = dataset.iloc[:, :-1].values
y = dataset.iloc[:, 4].values

ULl ds gasmo Euinndds
from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y,
test_size =0.25, random_state=42)

UL &UJS

from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)
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In [il:  from sklearn.naive_bayes import GaussianNB
classifier = GaussianNB()
classifier.fit(X_train, y_train)

A LBy e el 23 502l 3l a5 Y1 5hasull
In [Il: y pred = classifier.predict(X_test)

dun) )l 3! ol
In [B: from sklearn.metrics import classification_report,
confusion_matrix

print(confusion_matrix(y_test, y_pred))
print(classification_report(y_test, y_pred))

Out [7]: [[15 0 0]

[011 O]

[0 012]]
precision recall fl-score support

Iris-setosa 1.00 1.00 1.00 15
Iris-versicolor 1.00 1.00 1.00 11
Iris-virginica 1.00 1.00 1.00 12

accuracy 1.00 38
macro avg 1.00 1.00 1.00 38
weighted avg 1.00 1.00 1.00 38

b 38 I ol ez s o 3B s S1 2Ll g3 se OF bl el
100 B HLesY) e gazes
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y=f(x)+e
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E0) = (y1 — 9(x1,0))* + -+ (¥ — g(xn, 6))*
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Var(x) = n—;Z(xi — )2
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Cov(x,y) = —= ) (i = D0 —7)
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~ Var(x)
a=y—bx
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y=mx+b

X 5y Slpiadl J5 . (pda (3) sdowadls Y ) goes oo bl 2hid ol Aol ol
o L oSl Sy 1 ) 06 € o5 pas La i (S Y Ly ailas oY 2006
o3 o Blazel Ao bshas sie Sla 055 oF (Seg - Jeally Y oo oo bl dlai
Uas 5L Lasdl gl s SULI Bl 3 b glas-sae

oo i sazen Lol OF Ll (5 2315 ¢ b e 7 0l e 35 e X0 O 2 i
ey X 5 Y o BN Lol ol SV 23 505 3oy X 5 Y I 85 500 o)l
1 S gl e Uslas dawl gy Lo

y=a+fx
G gt Y1 Sl podl s By b il o2 ¢ B @ J Jeodl Ol ptisll dytos ol e
Galu B 50 50l
o Mol e Jaams ¢ Jims i Y O (51280 Vs s bges ¢ Judil el
I Ll
x 1.0 20 30 40 5.0
y 1.00 2.00 1.30 3.75 2.25
Ly
n=>5
%= %(1.0 +2.0+43.044.0+5.0)
=3.0
y= %(1.00 + 2.00 + 1.30 + 3.75 + 2.25)
= 2.06
Cov(x,y) = %[(1.0 —3.0)(1.00 — 2.06) + -+ + (5.0 — 3.0)(2.25 — 2.06)]
= 1.0625
Var(x) = %[(1.0 —3.0)2+ -+ (5.0 — 3.0)%]
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=25

. 1.0625
25

= 0.425
a = 2.06—0.425X 3.0
=0.785
S ol e L sl Slass VI 350 0« U
y = 0.785 + 0.425x
s b S s Gl el

In [1]: #data
X=[[1.0],[2.0],[3.0],[4.0],[5.0]]
Y=[1.00, 2.00, 1.30, 3.75, 2.25]

from sklearn.linear_model import LinearRegression
Ir = LinearRegression()
Ir.fit(X, Y)
#print
print("b:","%.3f" % round(lr.coef_[0], 3))
print("a:","%.3f" % round(lr.intercept_, 3))
Out [1]:  b: 0.425
a: 0.785

agaall aanin jlaaill

3345l sdane oSV 3505 08 U ¢ b ke Y 5 e 135 i X 01 5 24
: S ol e Aslaadb X 5 Y o BV 3w

Yy =ag+ ayx + azx? + -+ apx”

o @y g,y e O elaal) 2ol ) o) (6 panall Sl ol b el o2y
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n
E = Z[)’i — (@ + arx; + axxf + - + apx{)]?
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Myi=am+ar (Y x) + o+ (Y al)
Syiwi = ao(Y wi) + o (Y ad) + o+ (3 2l
Zyz'f;? = 0«’0(27)22) + (11(23::3) +“'+ak(z$,§c+2)

ik = ao(Tak) + aa(Tab*) +-+ an(Lat)

(il agdd L oMalaell il 3 e e ¢ s Llasdl S¥sladl plas Jo I35 e
I UL a5 5ol 3 500 slows] e sa3le e Ve b5 Lo

x 3 4 5 6 7
y 25 3.2 3.8 6.5 11.5

S sl s g oY1 3 505 0555 O oo

y = ay + ayx + ax>.

L}bd%;"jb Ay 9 Aq ‘ao%;a;Ll»'J\ C)Luja CJWU'GJ'LE:'L_‘;"H a; 5 a1 <Ay V’“jﬂ
ERIENCAVNIR]
i =nag+ar1(d xi) + ag(z.a:f)

Zyimi = ao(Zmi) + al(me) + ag(Za:g')

>viwy =ao(Xxi) + ar (Y 27) + az (D xy)
Lo ccwds oL rl.)&c...ﬂLg

27.5 = 5ay + 25a4 + 135a,
1588 = 25a0 + 135(11 + 775(12
966.2 = 135a, + 775a; + 4659a,
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In [1]:

Out [1]:

ap = 12.4285714
a; = —5.5128571
a, = 0.7642857
1 LS s ollaadl o Il 5 sdondl sdatis 23 500 O ¢ 05 y0 8
y = 12.4285714 — 5.5128571x + 0.7642857 x>
052 B JU 2580 s Cal ke,

#data

X=[[3],[4],[5],[6],[7]]
Y=[2.5, 3.2, 3.8, 6.5, 11.5]

from sklearn.linear_model import LinearRegression
from sklearn.preprocessing import PolynomialFeatures
poly_reg = PolynomialFeatures(degree=2)

X_poly = poly_reg.fit_transform(X)

lin_reg2 = LinearRegression()

lin_reg2.fit(X_poly,Y)

#print

print(lin_reg2.coef )

print(lin_reg2.intercept,_)

array([ 0. , -5.51285714, 0.76428571])
12.428571428571345
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In [1]:

Out [1]:

: W ol e ga o sllaadl 35001 06 ¢ 05 pes
y = 2.0625 — 2.3750x; + 3.2500x,
Wb B Il s s s Cal ey

#data
X=[[1,1],[1,2],[2,2],[0,1]]
Y=[3.25, 6.5, 3.5, 5.0]
from sklearn.linear_model import LinearRegression
Ir = LinearRegression()
Ir.fit(X, Y)

#print

print(Ir.coef )
print(lr.intercept_)
[-2.375 3.25]

2.0625

Ll L e oY i

]
T

y = 2.0625 - 2.3750z; + 3.2500z,
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3 parameter sharing
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(Zhou, 2021) el by sl 128 J o

ID density sugar||ID density sugar||ID density sugar
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k-means ganai
OISl S i
In [1l: import matplotlib.pyplot as plt
import numpy as np

from sklearn.cluster import KMeans
GULl ppazes
e 55 NUMPY 8 siae sLESL o2 Lgarans b ) UL ot oa AL 35kl
RSLYrep) Ges 20

In [l X =np.array([[1,3],
[11,16],
[16,10],
[20,10],
[35,23],
[75,78],
[69,82],
[63,75],
[65,70],
[83,98],
[71,96],
[25,18],
[18,5],
[92,98],
[67,67],
[5,3],

[13,17],
[19,16],
[24,10],
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In [2]:  plt.scatter(X[:,0],X[:,1], label="True Position',marker ='s')
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In [ kmeans = KMeans(n_clusters=2)

kmeans.fit(X)
Sl sazreall sa) Jalas £0zdS 2 (31 035 KMeans (58 oLl o5 ¢ Js31 el 3
<UL Jle,ls kmeans e fit dl:J\ slednnl J) dblo Gl:aé ¢ &3 us .n clusters
Gl bablesl 01 X G siaal 3 UL a5« Jladl s b Lgacanss dy 5 21
A3l Sl sazall Lol 3l bl 1 S5l 08 a Lo (5 Lges OV
In [l print(kmeans.cluster_centers_)

Out[7:  [[18.08333333 14.66666667]
[73.125 83. ]
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In [3]:  print(kmeans.labels_)
Out[7: [00000111111001100000]
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In [2]: plt.scatter(X[:,0],X[:,1], cckmeans.labels_, cmap="rainbow',marker ='s')
Cal oy Al ada by (SBI ssandl plad X & 5ha0dl o JsV s g0nll o La
Jolradl pliseal ooy bWl e Bl oAl ¢ Jalaed) deiST kmeans.labels
marker = Jolol dlu)] o5 dabseadl UL LU 05Ul ¢ 5 i) 'emap="rainbow
i JEl el e 1Y Dbl el st
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In [2]: plt.scatter(X[:,0], X[:,1], c=kmeans.labels_, cmap="rainbow',marker ='s')
plt.scatter(kmeans.cluster_centers_[:,0] ,kmeans.cluster_centers_[:,1],
color='black',marker = '+")
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scikit-Learn 45 plisels G bl e ULl oda mazd (S ¢ oS
Zileseodl S alaadl i Ll Sislay AL doen ) Sl ik plaed SiSlay

N 2,05 preasd L)l IS
¢! el
In [4:  from sklearn.cluster import AgglomerativeClustering
cluster = AgglomerativeClustering(n_clusters=2,

affinity="euclidean’, linkage='single")
cluster.fit_predict(X)

DBSCAN axexill

In [4:  from sklearn.cluster import DBSCAN
clustering = DBSCAN(eps=3, min_samples=2).fit(X)
clustering.labels_
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In [4:  from sklearn import mixture
model = mixture.GaussianMixture(n_components=2,
covariance_type="full").fit(X)
labels = model.predict(X)
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In [1]:  #data

import numpy as np

import matplotlib.pyplot as plt

from sklearn.decomposition import PCA
X =np.array([[4,11],[8,4],[13,5],[7,14]])
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X1=np.mean(X[:, 0])

X2=np.mean(X[:, 1])

pca = PCA(n_components=1)

pea.fit(X)

X_pca = pca.transform(X)

X_new = pca.inverse_transform(X_pca)
plt.scatter(X[:, 0], X[:, 1], alpha=0.2)
plt.scatter(X1, X2, alpha=0.2)
plt.scatter(X_new[:, 0], X_new[:, 1], alpha=0.8)
plt.axis('equal’);
print(pca.components_)

Out[1]: [ 0.55738997 -0.83025082]]
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In [1]:  from keras.datasets import mnist, fashion_mnist
import time
import numpy as np
import pandas as pd
from sklearn.decomposition import PCA
import matplotlib.pyplot as plt

from matplotlib import colors as mcolors
import seaborn as sns

OBl de gasee S il
In [2]: (X_train, y_train) , (X_test, y_test) = mnist.load_data()

1 Stacked Autoencoder
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[4]:

X = np.zeros((X_train.shape[0], 784))
for 1 in range(X_train.shape[0]):
X[i] = X_train[i].flatten()

In

In

[4]:

[5]:

bl

X = pd.DataFrame(X)

Y = pd.DataFrame(y_train)

X = X.sample(frac=0.25,
random_state=1400).reset_index(drop=True)
Y = Y.sample(frac=0.25,
random_state=1400).reset_index(drop=True)
df =X

MNIST ©bldl de goxe ‘3 PCA pluseiuw
pca = PCA(n_components=2)

pca_results = pca.fit_transform(df.values)

G PCA (o 105 Cnash 2 gt I 05815 1 gt )1 051 ¢ cptas PCA (2

In

[1]:

i gl Jtanl) i pllas LSl UL b egilans po oo )

pca_df = pd.DataFrame(data = pca_results
, columns = ['pca_1', 'pca_2'))
pca_df['label']l =Y

Gl Jad

G O o OV .l 5l ama bads Ly 2oldl Los )yl g3l oyl Lad ¢ 3 glasell oda b

In

[3]:

L) eyl BB Ge

fig = plt.figure(figsize = (8,8))

ax = fig.add_subplot(1,1,1)

ax.set_xlabel('Principal Component 1', fontsize = 15)
ax.set_ylabel('Principal Component 2', fontsize = 15)
ax.set_title('2 component PCA', fontsize = 20)
targets = [0,1,2,3,4,5,6,7,8,9]

colors = ['r', 'g", 'b']

colors = dict(mcolors. BASE_COLORS,
**mcolors.CSS4_COLORS)
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In

[1]:

colors=['yellow', 'black’, 'cyan', 'green', 'blue', 'red’,
'brown','crimson', 'gold’, 'indigo']
for target, color in zip(targets,colors):
indicesToKeep = pca_df['label'] == target
ax.scatter(pca_df.loc[indicesToKeep, 'pca_1']
, pca_df.loc[indicesToKeep, 'pca_2']

, ¢ = color
, s =50)
ax.legend(targets)

ax.grid()

2 component PCA
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from sklearn.manifold import TSNE

from keras.datasets import mnist

import matplotlib.pyplot as plt

from mpl_toolkits.mplot3d import Axes3D
import seaborn as sns

import matplotlib.patheffects as PathEffects
import numpy as np

import pandas as pd
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In [2}: (X_train, y_train) , (X_test, y_test) = mnist.load_data()
UL s
In []: X = np.zeros((X_train.shape[0], 784))

X[i] = X_train[i].flatten()
bl
In [ X = pd.DataFrame(X)
= pd.DataFrame(y_train)
X = X.sample(frac=0.80,
random_state=10).reset_index(drop=True)
Y = Y.sample(frac=0.80,
random_state=10).reset_index(drop=True)
df =X
df['label'] =Y
MNIST @bldl A gazmo § t-SNE pliseiwl
In [5): tsne = TSNE(n_components=2, verbose=1,
perplexity=40, n_iter=300)
tsne_results = tsne.fit_transform(df)
out [5]: [t-SNE] Computing 121 nearest neighbors...

for 1 in range(X_train.shape[0]):

[t-SNE] Indexed 48000 samples in 0.026s..

[t-SNE] Computed neighbors for 48000 samples in 139.468s...

|

|

|

[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for s
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for
[t-SNE] Computed conditional probabilities for

sample 1000 / 48000
sample 2000 / 48000
sample 3000 / 48000
sample 4000 / 48000
sample 5000 / 48000
sample 6000 / 48000
sample 7000 / 48000
sample 8000 / 48000
sample 9000 / 48000
sample 10000 / 48000
sample 11000 / 48000
sample 12000 / 48000
sample 13000 / 48000
sample 14000 / 48000
sample 15000 / 48000
sample 16000 / 48000
sample 17000 / 48000
sample 18000 / 48000
sample 19000 / 48000
sample 20000 / 48000
sample 21000 / 48000
sample 22000 / 48000
sample 23000 / 48000
sample 24000 / 48000
sample 25000 / 48000
sample 26000 / 48000
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[t-SNE] Computed conditional probabilities for sample 27000 / 48000
[t-SNE] Computed conditional probabilities for sample 28000 / 48000
[t-SNE] Computed conditional probabilities for sample 29000 / 48000
[t-SNE] Computed conditional probabilities for sample 30000 / 48000
[t-SNE] Computed conditional probabilities for sample 31000 / 48000
[t-SNE] Computed conditional probabilities for sample 32000 / 48000
[t-SNE] Computed conditional probabilities for sample 33000 / 48000
[t-SNE] Computed conditional probabilities for sample 34000 / 48000
[t-SNE] Computed conditional probabilities for sample 35000 / 48000
[t-SNE] Computed conditional probabilities for sample 36000 / 48000
[t-SNE] Computed conditional probabilities for sample 37000 / 48000
[t-SNE] Computed conditional probabilities for sample 38000 / 48000
[t-SNE] Computed conditional probabilities for sample 39000 / 48000
[t-SNE] Computed conditional probabilities for sample 40000 / 48000
[t-SNE] Computed conditional probabilities for sample 41000 / 48000
[t-SNE] Computed conditional probabilities for sample 42000 / 48000
[t-SNE] Computed conditional probabilities for sample 43000 / 48000
[t-SNE] Computed conditional probabilities for sample 44000 / 48000
[t-SNE] Computed conditional probabilities for sample 45000 / 48000
[t-SNE] Computed conditional probabilities for sample 46000 / 48000
[t-SNE] Computed conditional probabilities for sample 47000 / 48000
[t-SNE] Computed conditional probabilities for sample 48000 / 48000
[t-SNE] Mean sigma: 451.266121

[t-SNE] KL divergence after 250 iterations with early exaggeration: 95.580673
[t-SNE] KL divergence after 300 iterations: 4.694413

3ol kel
cpdald s Jalade e L] G b e L) s LiSas ¢ gl pbad ! o) el O s Y
AR ety Ee S 0 5k0 5

In [3:  df['tsne-2d-one'] = tsne_results[:,0]
df['tsne-2d-two'] = tsne_results[:,1]
plt.figure(figsize=(16,10))
sns.scatterplot(

x="tsne-2d-one", y="tsne-2d-two",
hue=df['label'],
palette=sns.color_palette("hls", 10),
data=df,

legend="full",

alpha=0.3)

label
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tsne-2d-two
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[
tsne-2d-one
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In [1]:

el L) S i) 228 JSal

izl 5 poastild Ll AL paianl
OISl S i

import numpy as np

import matplotlib.pyplot as plt

import pandas as pd

import seaborn as sns

import warnings

import tensorflow
tensorflow.compat.v1.disable_eager_execution()

OUL! de gosma S il

from tensorflow.keras.datasets import mnist
(trainX, trainy), (testX, testy) = mnist.load_data()

for j in range(5):
1 = np.random.randint(0, 10000)
plt.subplot(550 + 1 +j)
plt.imshow(trainX[i], cmap='gray")
plt.title(trainy[i])

plt.show()

4 0 8 5] 8
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[4]: train_data = trainX.astype('float32')/255
test_data = testX.astype('float32')/255

train_data = np.reshape(train_data, (60000, 28, 28, 1))
test_data = np.reshape(test_data, (10000, 28, 28, 1))

print (train_data.shape, test_data.shape)

[4: (60000, 28, 28, 1) (10000, 28, 28, 1)

yduadl elo

[5]: import tensorflow

input_data = tensorflow.keras.layers.Input(shape=(28, 28, 1))

encoder = tensorflow.keras.layers.Conv2D(64, (5,5),

activation='relu')(input_data)

encoder = tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Conv2D(64, (3,3),

activation='relu')(encoder)

encoder = tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Conv2D(32, (3,3),

activation='relu')(encoder)

encoder = tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Flatten()(encoder)
encoder = tensorflow.keras.layers.Dense(16)(encoder)

Olgall ATy potSI1 2 gl

B oklls B gl Sl W 65l e 3L ol B3 o s el L
Jeiad Sy pobhl] ndall o) 2l 2l ol adl w3 ¢ 2 s g LS Bl ol sl

(s Lo el a5 5l

def sample_latent_features(distribution):

distribution_mean, distribution_variance = distribution

batch_size = tensorflow.shape(distribution_variance)[0]

random = tensorflow.keras.backend.random_normal(shape=(batch_size,
tensorflow.shape(distribution_variance)[1]))

return distribution_mean + tensorflow.exp(0.5 * distribution_variance) *
random

distribution_mean = tensorflow.keras.layers.Dense(2, name='mean')(encoder)
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distribution_variance = tensorflow.keras.layers.Dense(2,
name='log_variance')(encoder)

latent_encoding =
tensorflow.keras.layers.Lambda(sample_latent_features)([distribution_mean,
distribution_variance])

Sz g5l it Jaddl JoSS (oSl 13 5l (o & mimadl) Edieedl ool 0lda
I ol e aiall 25 500 i s Y

In [5]: encoder_model = tensorflow.keras.Model(input_data,
latent_encoding)
encoder_model.summary()

Model: "model”

Layver (type} Cutput Shape Param # Connected to

input 1 (InputLayer) [ (Mone, 28, 28, 1}] 0O [1

convZd (ConvZD) (Hone, 24, 24, &4) laad ["input_1[0]1[0]"]
max_poolingZd (MaxPoolingZD) (Hone, 12, 12, &4) a ['convZd[0] [D] ']

convid 1 (ConviD) (Hone, 10, 14, &4) 38928 ["max poolingZd[d][0]"]
max_poolingZd 1 (MaxPoolingZD) (Hone, 5, 5, &4) a ["convid 1[0][0]"]
convid 2 (ConviD) (Hone, 3, 3, 32) 12484 ['max poolingZd 1[0][0]"]
max_poolingZd 2 (MaxPoolingZD) (Hone, 1, 1, 32) a ["convid Z[0][0]"]
flatten (Flatcten) (Mone, 32) ] ["max pooling2d Z[01[01"]
dense (Dense) (HNone, 16) 528 ["flatten[0][0]1"]

mean (Dense) (HNone, 2) 34 ["den=e[0][0]"']
log_variance (Dense) (Hone, 2} 34 ['dense[0][0]"']

lamkda (Lanbda) (Hone, 2} a ['mean[0] [O]"',

"log_wariance[01[9]1"']

Total params: 57,852
Trainable params: 57,652
HNon-trainable params: 0

el WG ol 57000 Jls e Jais (g o s L oy 2l
Olgall ATy opotSU1 2 gl
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In [5]: decoder_input = tensorflow.keras.layers.Input(shape=(2))
decoder = tensorflow.keras.layers.Dense(64)(decoder_input)
decoder = tensorflow.keras.layers.Reshape((1, 1, 64))(decoder)
decoder = tensorflow.keras.layers.Conv2DTranspose(64, (3,3),
activation='relu')(decoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(64, (3,3),
activation="relu')(decoder)
decoder = tensorflow.keras.layers.UpSampling2D((2,2))(decoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(64, (3,3),
activation="relu')(decoder)

decoder = tensorflow.keras.layers.UpSampling2D((2,2))(decoder)

decoder_output = tensorflow.keras.layers.Conv2DTranspose(1, (5,5),
activation='relu')(decoder)

I ol o 2l B 5 58 iy

In [5]: decoder_model = tensorflow.keras.Model(decoder_input,
decoder_output)
decoder_model.summary()

Model: "model 17

Layer (type} Output Shape Param ¥
inpur 2 (Inputlayer) [(None, 2)] Q
dense_1 (Dense) (None, 64) 192
zeshape (Reshape) (¥ene, 1, 1, &4) 0
conv2d_transpose (Conv2DTra (Nome, 3, 3, 64) 36928
nspose)

conv2d_transpose 1 (Conv2DT (Nome, §, §, 64) 36028
ranspose)

up_sampling2d (UpSampling2D (None, 10, 10, 64) o
convzd_transpose 2 (Conv2DT (None, 12, 12, 6%) 36928
ranspose)

up_sampling2d 1 (UpSampling (Nene, 24, 24, 6%) 0
2D)

convZzd_transpose 3 (Conv2DT (None, 28, 28, 1) 1601

ranspose)

Total params: 112,577
Trainsble params: 112,577
Mon-trainable params: 0

Al ) UL phdeall eliy

iy it oLl ey ol IV o poiel) B SN gy Sy ¢ (5]
izl

In [5]: encoded = encoder_model(input_data)
decoded = decoder_model(encoded)

autoencoder = tensorflow.keras.models.Model(input_data, decoded)

autoencoder.summary()
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HModel: "model 27

Laver (type) Cutput Shape Param #
input_1 {Inputlayer) [ (Hone, 28, 28, 1)] o
model (Functionall) (Hone, 2) 57852
model 1 (Functionall) (Mone, 28, 28, 1) 112877

Total params: 170,229
Trainakble params: 170,229
Hon-trainable params: 0

8ylusdl A
In [5]: def get_loss(distribution_mean, distribution_variance):

def get_reconstruction_loss(y_true, y_pred):
reconstruction_loss = tensorflow.keras.losses.mse(y_true, y_pred)

reconstruction_loss_batch = tensorflow.reduce_mean(reconstruction_loss)
return reconstruction_loss_batch*28%28

def get_kl_loss(distribution_mean, distribution_variance):
k1 loss = 1 + distribution_variance -
tensorflow.square(distribution_mean) -
tensorflow.exp(distribution_variance)
kl_loss_batch = tensorflow.reduce_mean(kl_loss)
return kl_loss_batch*(-0.5)

def total_loss(y_true, y_pred):
reconstruction_loss_batch = get_reconstruction_loss(y_true, y_pred)
kl_loss_batch = get_kl_loss(distribution_mean, distribution_variance)
return reconstruction_loss_batch + kl_loss_batch

return total_loss

Fo el Al 3 gl ¢

In [5]: autoencoder.compile(loss=get_loss(distribution_mean,
distribution_variance), optimizer='adam')

Z39edl s

In [5]: autoencoder.fit(train_data, train_data, epochs=20, batch_size=64,
validation_data=(test_data, test_data))
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Epoch 7/20

60000/60000 [ 1 - 21s 342us/sanple - loss: 34.7669 - val loss:
Epoch 8/20
60000/60000 [ 1 - 20s 340us/sample - loss: 34.5230 - val_loss:
Epoch 9/20
60000/60000 [ 1 - 21s 342us/sanple - loss: 34.3419 - val loss:

Epoch 10/20

60000/60000

|
]
i
N

344us/sample - loss: 34.1046 - val loss:

Epoch 11/20

60000/60000

1 - 21= 342us/sample - loss: 33.9861 - val_loss:

Epoch 12/20

60000/60000

'
Y]
=1
w

34lus/sanple - loss: 33.8211 - val_loss:

Epoch 13/20
&0000/60000 [ 1 - 21s 343us/sanple - loss: 33.6959 — wval loss:
Epoch 14/20

60000/60000

|
]
i
N

342us/sample - loss: 33.6299 - wval loss:

Epoch 15/20

60000/60000

'
Y]
=1
w

34lus/sanple - loss: 33.4760 - val_loss:

Epoch 16/20

60000/60000

1 - 20s 33%us/sanple - loss: 33.3355 - val loss:

Epoch 17/20

60000/60000

|
8
i
W

343us/sample - loss: 33.3159 - val loss:

Epoch 18/20

60000/60000

|
]
i
N

343us/sanple - loss: 33.1844 - val_loss:

Epoch 15/20
£0000/60000 [ ] - 20s 34lus/sample - loss: 33.1549 — val loss:
Epoch 20/20

60000/60000

|
Y]
S
w

340us/sample - loss: 33.0717 - val_loss:

.B826

.9228

L0816

.8098

.9145

. 6437

L6046

. 4338

.4451

.5015

&

(g

i
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In

[l

offset=400
print ("Real Test Images")
# Real Images
for i in range(9):
plt.subplot(330 + 1 + 1)
plt.imshow(test_data[i+offset,:,:, -1], cmap='gray")
plt.show()

# Reconstructed Images
print ("Reconstructed Images with Variational Autoencoder")
for i in range(9):
plt.subplot(330 + 1 + 1)
output = autoencoder.predict(np.array([test_data[i+offset]]))
op_image = np.reshape(output[0]*255, (28, 28))
plt.imshow(op_image, cmap='gray")
plt.show()

Real Test Images

]
10

: S

10
20

10
20

20 20

20

Reconstructed Images with Variational Autoencoder
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In [5]: x =]
y=1
z=]
for 1 in range(10000):

z.append(testy|[i])
op = encoder_model.predict(np.array([test_data[i]]))
x.append(op[0][0])
y-append(op[0][1])
df = pd.DataFrame()
dff'x'] = x
dif'y'l =y
df['z"] = ["digit-"+str(k) for k in z]

plt.figure(figsize=(8, 6))
sns.scatterplot(x='x', y="y', hue='z', data=df)
plt.show()
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In [5]: generator_model = decoder_model

x_values = np.linspace(-3, 3, 30)

y_values = np.linspace(-3, 3, 30)

figure = np.zeros((28 * 30, 28 * 30))

for ix, x in enumerate(x_values):

for iy, y in enumerate(y_values):

latent_point = np.array([[x, y]])
generated_image = generator_model.predict(latent_point)[0]
figure[ix*28:(ix+1)*28, iy*28:(iy+1)*28,] =

generated_image[:,:,-1]

plt.figure(figsize=(15, 15))
plt.imshow(figure, cmap='gray', extent=[3,-3,3,-3])
plt.show()
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2 Past Information Store
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2 overconfident
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1 Markov decision process (MDP)
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