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+ Ao EtQ 2l Oth i AyEmpri3®.6to PATH 1! | QOR2OL OB &
AddPython 3.9.6 & Ob Tt & ADS 6 EEROZETLjA+HioOPRER ¥ ® Q)p Hu@ 4
dz] RIWARWATIRIOA & O% § to AR GO (EHbtA PATS RRAT Hio

spyAe A QA 2@BFAPR AU 0A 0 HE # ANQEHTELA YD &
SAQA0pPATHO Apgthooexe e YA A 9 9a& 4 BRrRAdUbo LA
DA QU & Mprar IR & {7 H

1 download
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OA"¢ewWn | °zv

e GO Gt ABTRHO+ U | C
| DAue O & widgihBinjt DI Q.AD &® R ¢ BS(HLE
ANHIA 24#Ljp GCRE'PHPTERHOHE b +AGMONPpE " |
AQ@st 21 &7 Ho §guA PBdadelaludiepriftidopd ULV A QD+ RFE

8, 13:35:33) [MSC v.1900 €4 bit (RMD6

Ln:3 Col: 4

apoGnt ESRO . vAeml QAT HOEDBEIE 4005
PLiE OE n OREPLE IDICESOHREDOPH np At  dzeed 65 TR &
. (VHQATHOo GQ2s51{o0 ol0ay§Bo¢)euoN AREIOGPHYS =+HX
VAo #+p £§ o G@ip GnjAHE E Wiadows #ryrapt U Njo @38 & Llo
Ap MMn+RTOHY Z3AToA Apa HbsGUDE oot®EOIPIH Nefo 3
Add Python 'O Tp 143 opAcmdzTg®Hs i | ko &pE&HGE
lLEL 6080 p +AUTORIMNIHIMESURMCKHHREHK D PATH &
2l &l E+ HprOdiQy o pbaipyhos"Ape &pDz GQ2s Wp
AQdst 21 &7 Ho ¢

64 bit (AMD64)] on win32

. 04 AHo A iOfpE SAR, WEORIEpE 5 A IR i>>4+ 5 RRUAT Bdary O /1

! Integrated Development Environment
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DHip d&Qap) qaldos 5TLIlo 25 0B vxpipiR Tapdh o+
Nt 5TLjA HEE st (Ni@a o @A & O sGloHic dybo 2 @R AN
13E PpiTt 2s54gA 24alH vig LVAQO+p 2pd
200 Ue Ho A8y 0aRPE d RTEA NDOFBAEZ LY GALT § 4
O¢ dt oot E
nPpa vO YSRPH QaAss5TLH O At | Wy OGw T IHigo 2 ¢
vO oD#p AAE . A2 uvOQp vOQ (LihpRAa PABL 2O
gDz Nots 5TLlo =z UedArbr COMRAaPHAHN At p D od @yup

aasA
NumPy
NumPy
>>pip installnumpy 5¢C
Keras

Keras

>>pip installkeras 5¢C

1 TensorFlow

TensorFlow

>>pip installtensorflow
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O PyTorch

PyTorch

>>pip installtorch torchvision torchaudio

Scrapy

Scrapy

>>pip installScrapy 5¢C

Beautiﬂg;up

BeautifulSoup

>>pip installbeautifulsoup 5¢C

|l pandas

Pandas

>>pip installpandas

SciPy

>>pip installscipy
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Scikit-Learn

>>pip installscikit-learn 5¢C

matpl:tlib

Matplotlib

>>pip installmatplotlib 5¢C

@sea born

Seaborn

>>pip installseaborn

NetworkX @)

>>pip installnetworkx

NLTK @

>>pip installnltk

1 Heat Map
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iw{eiudv | €° £y aby
vTHo NDZ Ho ¢ @p&Lip OA0RzZRiPA; NealbobsUL BPDH P &
2 RLJJ|¢ AHo = 00 ARG Dbdp HBA DHGFTIPEHP a.AGs GITI I
Tollosi 1o &d0p 0C

00 6@y & Dot THQWPERE alfip NGBS TLIQP 2 RTYA
2RTYAHo Al A 1 ozRUANuneRY o S D% TeydAHUA] TOHX

Ap trdddlo g2t " n U I WMn@RNj! o3 APsA ApPatru  Et
+AoE1o #0GLI vQ v HQATHo #A1c

>pip install numpy

C:\Windows\system32>pip install numpy

v: HUQ)T Hio ARAOPPEDD EG LI g0 GnTA n3 o e

>>Hnportnumpy

Apa 2RTYAHO (dRut NnTO nH opA A zdgT 4y
Ar dt *A10 1006t 00+U && 2 HQLMHo Al

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

(numpyQ GQu § BUR LI APa) 2RTWA KIgH vl

>pip uninstall numpy

2RTYA 10Rut A1 o 00 .2REQAZAD IO adC
P e¢ DD AYJOHOo *t @d0RAYHOo ! gqay ApPa QZTRL
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ADa) 2orDEHY AHe TOGRAFUTAH = ogOids AL AMHpoEs T1480T A 12lstH
F+AoE1 o #0L dwH@iyHioz RAYP A G O GhjH

>pip install--upgrade numpy

2RTYAHOo &A 2TRuvAHOo 25Ljgt

>>import numpy

>>RuUmpy._ version__
'1.19.2'

Jupyter Notebook %o Cz A

AOI anA nOs 3t E # Odufyleir-lNoteboold F ToOHRNM ¢ OB
| 06t AHA 20qUJIqp &0 -d50Q Et QBEp&ail Et
AA =z QY#54HoE Netébgok +# RjH® R E&E &P A 306 A #68D Hio
.830E $6TLA &Es2 0&4 OB LE U EHe d 8 g e B
2 0y A+ R Ho* TZa0phad) ApTeRRZWE ©0 15 3o & R & ENddkjdd pe A
q. 38UE *uDd DPA&a gAyH 200005THOo N&LJ
@ pyder GQEeHEBEGAR Qi A . 2Dd QnAHoE Il o*d
A 2HAOAQE+ EOREY NERHA AT d 8 kade & 3At 254
2d0yA+RHO ZqQaAdpATHO &A 21 064 Ho YoDX1
+ U 6 Hiog 2 Wfoyighe RBUOQIE QJAO PATHO +#O0e it @&d0As
10RUwt 20QaDZBAAAD. RAPWE o+d0Gt YoFYA

Y. 0| S &R AUCH TapnpASHY Njods ISt Ta @y E

Jupyter ¢ C{ " £
J ERIN®S S5 TLL 045 tAwOmpRprAc REB e YOUDRRATHD

RTOPRPFRGPRY. § RLAJ Biscl 2OB H2 thoy AHRTHIER SXVIHD
1 ES6OBoEY (L) dzv HIQIT Hlo  # /
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cceA{ fIAWEY BY A« OEAEELEAY

A0 0 v HATHo #AigoT PErdYy §josERITED

>jupyter notebook

S 450pAX DPp AQS5SHOo vUo*TOQAe aPlhesuol aoof
VLidO*Ho ¢oHs Hot AAE GDIHE GuED @ & BoA GEORARTS @0
c2His 1 0E ZAopAaHo XHBDDpEY¥INEER 18880 HIEO sAH a4
AQ@st 2507 HE TOPA YeifAGRIGBEEMTID n3 . 030

* jupyter Quit | Logout

Select items to perform actions on them Upload | New~ &

NAY AHio $TopeyY &£A]LERI EHO HP E ghidepdAELIAv A
J Rt P@AMHWGKBINjdzOERS HES Dz AQJa Aot STRIRE&®O s &1 C
+ T ONDERRY® EUg © TP A 0 Y P TEY AjHbR tz&H At . DD =2 |
.Dp» AQ5HOo PO&HO zol TA®Hu ONEEM2R sTotod

It DRGE J33RA0YTHPIA & O+t o § G HRA FKHBnjHdo A HU
“Python3" 5% 3E PTYaHo z(ilL) 2040 Apa

Upload | New =

Name ¥ e

Python 3
Runt  Text File
Folder M
Terminal
. M

AQ@st 25 & ed HPD & PFUGhe o, & 6 MDEHY Hp

L 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 @A B 2+ ¥ PR B C W Code v =2 - & v &

In [ ]1:

02t Q. TUditidd.ipyhJE KspOASHAHBOP B WA =z G LI AN HIA 3
g O GnjDRuo AY® Fuo At é H 1 +eRa5HID

Yo CeZzM{«ERyYd 0 U b

. EQLjgl o gR3 &A atyox3 @#PAadO & REte ssHoDz
2 Hb Ljg 4 Hlo 2 4 ©0]3 tboe 80 INAPOa2 GO SAHH00 8AF) tA &

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

un B C W [Code v -

Markdown

Raw NBConvert

Heading

RE @) AQLiG1 o 2 (Lo e pcoddla 1Yo AR+ BPEHO v A2
Markdown O0®a j@d G B3 QdtkdonT p T PEHL o8 F |

2 pprg ("Help World!") PTDo . vydLk Dz GQuap 20pP5
Ae @WIBEnter Ap& GGUo Et 1 ABBULoSdPa1 &3
&Zo6HOo ol A Apa

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

Hellc World!

Ltype
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AA '2BRQOBATIA . 00 LjRHOo & ¢ Ho Mayldlajuh T U A&! & Hu
DHp guA a0 AUE Gr 2 @A QHTHO+ IQAé&Qqé&Eédp
VO 2y 0T¢ MarkdBwnT LIo 8 g AQKED nt 20p2 vOQ e
Vo$2lo0 olA GégO 9 |1 006THO s5+yap agdt
AQ ANHA 20pP5H0o dzo @

# 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://www.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

ww

0GB o7 PHI n ©0 & kT PEOE Ng oGk * U Il BEBo?  ORaDnj &
QTP OBAFTQO) 2508Y 20p2 YGsartb WHaIA ol A
ad. dHA3 25 s@dHo 20p

! syntax

2 tags
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0A" EWECOYADKE

k & DARGHOE { E (4 A 0 92D AdpEpREagiOEfHUE+ O & (| ¢
SARHQp kdolUgHo A2uvOQqp 2pPAaY YQép AOs . )
eA  + avEeywpOagha HHi LI n a Q Bz @IYoogr&T Hie dz ¢ @pADA0p K
Gau i HogCg oA ArpAa * (0 LI

caddyA dA+RPAGAHD P eBHbe & ¥ Eb O MA Dty
QA 2Gpp 2yYA+fRHo 2pQTDz e

a¢A- WMBFT 0V
Nt 5TLjt . 2l//ARe d@paAl sdale aEAMHEHEHEUPAA
2030 TodpuwHo Nos5TLIo 2PpadO ad 3 @GTEPAHLD YGHIDD |
PyYyOK %3 dHeud| g Aie eMBGEQa P Hlo . +9GTA nLlo |
K + @\bnewrdlsanTrue Y @EeudE)IaBPATH @BD @AYo . v A A& Dz
6Ap 2 QaEsuw OEIRO 20D TSR3 ArTodl &pfbpi YhHlo + 0 GT ¢
2030 TQadpHAp 24603 Apa Géi gHo Qq. 4605
2 0 AT HoO # W& o0& 8 ov EIDDz B |
In [ import keyword
keyw ord.kwlist
out[1l:  ['False’,fNone',fTrue’, fand', 'as','assert’, fasync',fawait’, f
‘break’, fclass',fcontinue’, fdef',fdel’, felif', felse',fexcept’,
finall y',ffor', ffrom’, fglobal’, fif', fimport', 'in', fis', 'lambda’,
‘nonlocal’, 'not','or’, ‘pass', raise’, 'return’, 'try’, ‘while’,
'with', 'yield]
a¥wupbpuodv
$AQLO ol A . OOMEET A 20AATIT B 33L £ Lj@ O
+2°0 ®& L30E AQdD

L Syntax

2 executable pseudocode
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e AW DABH At @\OHRA NHEp 0aIg@+ AdHo 2 pC

VA AQ@st 2 Yl $4aHmamedbamed it dadedfp QP TBIAA AQKC

AR O+ AA 0 2 p QT YH

20 RYHD (ke 1 2+ &7 Ho K*¥31 o0 ®#A a. yODA =
guA (K+ 320 p o LjHo(A@UD 0l @] 32E(I dbo E A

.2 & HuGyar_1aragp mython my@ython

n3¥p KfA4HD t+ t RO A

Za0+Adprtgddg vA 260AA | Al Nos 5

Gal0 TKp KfAadro A2 yo

uCavUdv

g Gnpgt+ ODBYURD|BA L 64 adt veAO ol A . 2%Dol F
®A AOHA GeleHoE A0t @&P&aO TOTHP *0
Et2t So*0GT/

240 3E = | QLjd Hio N PH@EAEDEETEAAED o 10G TAHGT Yz
®DA0OHO Apa #0

In [1: hum=5

In [2]: str =" Python"

Qaii 58 vTHo #Z£800WHs dRBEDY QO &b & Hk

00ROt Ow@aAAERE BDAARIDE AUFA So0+0GTAH 2403
®200At 00+U && Et 254 A TR0 2%
20 HIQITHO 2puldAio gAKt . 2:

In [ a=b=c=20
print("a:",a)
print("b:",b)
print("c:",c)

Out [3  a: 20

L underscore
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b: 20
c: 20

In[4:  a,b,c=1,2.54,"python"
print("a:",a)
print("b:",b)
print("c:",c)

Out [4]: a1l
b: 2.54
c: python

i wywC{ dv
Q2o p R gt &A IgOQdRH0o £0DAtQ SyWARRITA P H
ERIOOMAY OOpA+p dYVv N gDz £1 o_ *U@ .20pT5
BP0 QMIP3 bub A dz. @6 QYPEAEORPUABo® Buo S d¥ AGT
gDAd A nLj3 &E ofd wix@R@G @ Hehd R SFEEEmD R Ho
2 euad R
LyovYdyv
Aedzt At 2P4adO . 20431 24035 ApERUFOQREt Vv 1T
nd3Ho Al A kO#Agt neTAGD Qa2 se3pA A01QO) GR GR3ANZHI +A T
08 Oypy QLT HU E AboutChafppléx flaatEdt . = qqOQ Qqla ot
2 0@Qd R Ho
In [1] a:6
b=7.0
c=4+3j
print("Type of a: ", type(a))
print("Type of b: ", type(b))
print("Type of c: ", type(c))
Out [1l:  Type of a: <class 'int">

Type of b: <class 'float">
Type of ¢: <class 'complex'>

I Classes
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CCipov O6AEER

2 P Ljphipdse . K+¥3t gudt vTHo IqTOR tOWEA 3
K +ot/AEBGD @ BA|PAd pu BEAY e ts 30E K+3 c@dA gelme iy
L30E Géldp aplLjpLd

In[2l Str_1 ='Python Data Types'
Str_1

Out [2l:  'Python Data Types '

i[5 Str_2 ="data science"
Str_2

Out [3]:  "data science"

In B type(Str_2)

Out [3]: str

[ type("c"”)

Out [3]: Str

~

OuvADbPOdvV
NESTLIt 20LI003 ! @Al QgaBat@ApeEGRNE RTE
. 2@l Q3 AHOoE 20pdLjgHOE

CCzwA v 60V

24Lj3HOE qfUHOE zZ*liHoE AAyHo guA z20pc

g AqQ GgAQAHoO 2z 293P
+ A&y Ho X+y
i Z* 0 Ho Xiy
* a* u Ho X*y
/ W MDpaaLj3) 24 x/y
I MDD TETHO )2 &Ll x/ly
% e&Lj3Ho v3Q0 x%y
*% aéjl-UO' x**y
In [ x=10
y=3
add = x+y
sub=x-y
mul=x*y
divi=x/y
div2=x/ly

! operators
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Out [1]:

E t

mod =x %y

p=x*y

print("Additi on:",add)
print("Subtraction:",sub)
print("Multiplication:",mul)
print("Division(float):",div1)
print("Division(floor):",div2)
print("Modulo:",mod)
print("Power:",p)

Addition: 13

Subtraction: 7
Multiplication: 30
Division(float): 3.3333333333333335
Division(floor): 3

Modulo: 1

Power: 1000

ccedbpudv obu0v

qoél a2ydToHo nofai) 2dFXGAdldo ZgAoRA

2% kA + njppioe@ Alo A1 A Nob

g A g A G Ay 20 P

and True 20 pAQA&we + Dz £0 xandy

In [1]:

Out [1]:

True 3+ AQAA HBrues 3t AQ xory

not False g AQTAU& HENIDz o p A not x

X =True

Y = False
print(X and Y)
print(X or Y)
print(not X)
False

True

False

Cy%weéudv 0u\

gRoBABOL 201 Qq34dHo gAoéd MNALjit (04aédp

20U0QRt I L o

g A g A AP 2dpA
> 24010 gAQAAHO &A ThRRDZ&RA x>y
< . @®4010 gAgQAAHIO ®A T@It @Al x<y




A2 v OQp :w@ Aoy K1 o Ho

== . @0 OEQILITA %dep AQE x ==y

I= . @0 OEQILJT A D olEpDEe b Pl &L X! =y

>= .®4010 gAQA&HO T ECQLO EEo&& x>=y
<= #4010 gAQA&HoOo T EQLO Et &/x<=y
n [1I: a=11

b=26

print(a > b)

print(a < b)

print(a == b)

print(a != b)

print(a >= b)

print(a <= b)
Out [1l:  False

True

False

True

False

True

i WywC{dv ¢

zALjt . GOQAoHo #00GTHOE ¢alLjraddeRBublon a
SAOQdRHO &A 28484y A 20DAt QqaHr 2 &A Dz
Sr YnjAHo gEgH 20LNLI o TYHo vA q@aoRt
ZA30RGTHO ndliéTH  +rall o, | By DL Y 80 y§
s Y&a&O . gadoHA Gél éHoE I 0J0sR bOUEROPS Th
h © of8l AT &S RFUup . A2 v OQp 2yA*p 2GH dze
AQ3t A A0 . oARSWOIGMER SeipARaplaitR Sl HapfEs H
TeRBpA\HA 20qUIQqp . A& uvOQqp 2GH dzo. *+AQA
nHAAHo deyA+RHo =+ ¢ynjfA g3 64 sl oééHo
138H0 &A gp3OE ULVAQO*RHEBAYASEA LAV §ORD
SAPQAdRHO ¢DAdaH 1 &3 oiPRQjHHMAH E +3Ra)dopD |
nap 2VaAIOUG Q3 A dza 38 p C
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: CwECAwy wC{ 6 v
i wywC{dv CYA4aMHp

)i wywCa@aw °dguYwevywCz §Y
ywywC{odv Owéy iCz i wélEY
i wywC{dv C-dwhu

gt vAéov
cdoQi e AeF s O+1 Q6 A Hist)e A O0RgHIA kD& AL
A1 o $#00 .240Q3H0 *4a&d Goedl =2TpQquUu gut
Ag v egpbDz YAnBA AHA vdE08pT ER b DEEs N Og Bz4
gl odop 2HEYT ogAE [ ] dzeASO8WEBUos odd+ | . GBoAMbo
v HATHOo &&é6Ho Apa A& uvOQp AderOBEGE2 Y dnj
List A=[item 1, item2,item3 ,é . ,

in [1: my_list=11, 2, 3, 4]
In [2]: my_list
out [2]: [1, 2, 3, 4]

: 0o+2 WDz 2 b OP3 HEOFS N IPAT U@
in - [1]: my_listl =[]
in [2]: my_listl
Out[2]:|]
T AQ@AdRH0 @A 20pPT5A scoce@Kp *I1 Q

in [ my_list = [1, 'example’, 5.45]
in - [4]: my_list
out [4]: [1, 'example’, 5.45]

24003 HAp 24603H00 0] A DRar Aol Bl Mo Al QXOTER
2pP2osTAaHoO
in[5]: my_listl = [1.56, 'python’]
In [6]: my_list2 = ['example’, 1]
in[7: my_list =[5, my_listl ,'data scientist', my_list2]
in [8]: my_list
out [6]: [5, [1.56, 'python’], 'data scientist', ['example’, 1]]
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inser( ) extend ) agpend o E S Nw&£ES F QdfpaA 6015 A HA 7 64
L30E *7 6ADz 2 4 603 HappendUj 2 Hide e & Ho
E+210 @pt A38A3 o-ExtEptiapetiin-isocduo
240603H0 AHA ®indefk( )DERAQPLHY o #
in [7: my_list=1[7, 2, 1]
In [8: my_list
out [8]: [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]

remové )pop() cleg JGoES NNo¥EB TGP 24603 &A 7 5.

0

del(E

284060Q3H0 *1 Géak )ABUBY ST BIQHTO o
SAY+54H0 vQ aATAd3 plpt Ad Hio Db oHUOE tA D 8
ATAD Y YXPBP renavd ) 2 Hlad SASUEET) LI p
8A GE1o0 D#aogHo . D#ao Hodel() peaHio NyWad [ LIJO& o T
g @A #0210 DzaogHx
in [16]: my _list=[0,1,2,3,4,5,6, 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]: 5

in  [24]: my_list = ['Ali", 'Mohammad', 'Milad’, 1, 5.69]

in  [25]: my_list.remove('Milad')

In  [25]: my_list

out [25]: ['Ali", 'Mohammad', 1, 5.69]

In [26]: my_list.remove( 1)

In [27]: my_list

out [27]: ['Ali", '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]

NTRLQo*A 2% 2

AA ga4AHo GCok s t@BRAseOS AHO |
. e doa o GRA® AY+t

24603 H0 v O indek(&RaHoRaAlb ofpYAt i: 2 U

.(opaladrio GE1o D#Hag

.1 s528AT Pod{ soTtp) cdlad§ A NG, 5 T D)

In [33: my_listl=1[4,7,5,1,4,12]

in [34]: len(my_list)
out [34]: 6

In [35: my_list.index(5)
out [35]: 2
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In [36]: my_lis t.sort()
In [37]: my_list
out [37): [1, 4, 4, 5, 7, 12]

dAal 6v

qagodop OO0 nAt . A2 uvOQp dFdp@sy AHe odeAlo# 0
QB KBDD AHOQADAGPPHIBt nBOo e 3 Ho At &£ 3
vpO KADzWAHNGI 230%0

tuple_ A = item 1, it 4

200tp *0p DOOATHAP A &0 eeyHlogd 50 LI @&
qaTOQagdE =z24aé4

tupe A=(item 1, item 2,)

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

Kéol 2&® Ljpddz g Oduple NAWEE T LIQp

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")

Keoi HBA gAAHO ¢ 6Go EasEéo $550TsLAoHuoze |
2388AYAHM GCEL 3 Ho b Ho

F1 8 AHo inB#k(3) 0 HEY #ip
288 A4AyAHommar Q) 2 WdASHeE RDY #1
288AyAriominQ)eaE HWWGRINET {
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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

ADEAKTT e YEINOA 2PAd0 . #1 ¢ ARuwEktidAdiz p T OROS &
vV HATHOo égégHOo Apa

tuple_ A= (tem1l))

VHOTHO &ggHo ADAa 2 el 0o He & RAE®O3Y @nj@A O

In [10]: Empty_tuple= ()
in [11]: Empty_tuple
out [11]: ()

Cut waduple a8 60V0 seé
YAG-Gamoelioc®{ b4
I 0%06 | /»CCand

) a®€°-dv 3/4I'Wbt>6v u¢c

I awC3¢v bbbz C& )jwywC{alowto®e:
wCa jwYAG-Ub6Vv %{eobPf )AfwC3 6vAO
CNawupbov a% 6v yl1 o6é°pbudv ylI CawlNd

ACuvAédv

g DO A dedzdlokp Buo *A & AR 1fDifichary 2 ERAGAHO

240 3H0 OU0E!hE T #AROEJ H2 LORAR s254ToLY Mpré0 1 & 1
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/@ dzt @ Dt A ORiyHRED LjiE T Hio &A & ODA H D2 A Q)3 Ho
250%+0 =z0ot Qo

my_dictionary = {key 1 :value 1, key 2 : value 2}

in [1]: my_dict = {'First": 'Python’, 'Second": 'Julia'}
iIn  [2]: my_dict
out [2]: {'First": 'Python’, 'Second'": 'Julia’}

ZATo&Ho BRI B23 © AWHHO « Kb DB B QG pUSDAED P Gl
AaTA4035 +#00GTH

in [3: my_dict['Second’] = 'golang'
In [4: my_dict
out [4]: {'First": 'Python’, 'Second": 'golang'}

v:HATHo FA9iHd JZGBOIE & Q@ # FFal | DD |
in  [3]: my_dict['Third] = 'Rust'

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

(12 QE| § & HoHie $AUGA FHUA Y @lpofi()® HHus BV $ THII & H
in [5]: my_dict.pop('Third")
out [5]: Rust

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

apADKp Dadag P Hs Hepl§45H0 LJo n
in  [7]: my_dict.clear()

in[8: my_dict
out [8]: {}

a30ToA Apa (GHHDA HBR LG DB YA

in[9]: my_dict = {'First": 'Python’, 'Second": 'Julia’}
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in [10]: my_dict['First]
out [10]: Python

P& O .vauwegpuwo SDEATT Llo  n Re@XEp Hod| a0k ATHIde O
itemg 2 HLOBl o8 5TLIQp 240 3HOE 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")])

i WYAU-0dV
. QZsdAA Q. ROt *+t ARTi(Seh 2 & 8 &gk & D¢ o RUT C
58 &A 204At *uDd IQéOequHo @®A z2adldyA
nDQ@ R +uwDzd SoQroOROSRAOATHECR tt d4 BHP A= g ©quy H
i#dd0@DPPMI3 K@D dgrdzklo \ PEEIO. (e3A@ 43/443wE dBIf
v HAQTHo &Fé6Hio APa& GAQuA 2884y A O0+xa 2yp4ao

set a={litem1", "item2", "item 3", é ."ite;mn"}

in [1: my_set={2,2,3,1,4,5,5, 5}
In  [2]: my_set
out [2: {1, 2, 3, 4, 5}

F7 68 @@y tNbos 5T LJo DB L

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

In [5]: my_set

out [51: {1, 5, 6, 8}
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J oF TMnienE sqZguvd& a0 0009 KRGt SOmapEisdmAA A [
®dTae &5yd ¢ asme AwHiGllotuo G Qlu(interactien)y) @ O . DZU

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

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

out [51: {1, 2, 3, 4,5, 6, 7, 8}

i WéO Ovy g1 ©d
vVTHo Xpa o#ff¥6wp 20HATHo oéli5Ho | 5TJI
vO apdanA k3eA KnsO .QgAISTO vTHo ol o
2GHI vQ . DHp AD& _YQsép ULAQO*FRHO | 006t
gLIPLIt 8QSTWA+RBIONWOTHOo o 2UQLRp . NPT
guU vOo ga4A0 vi @ LVAQO+p QoOs HI A& yO At
Q 208VAs Z&YYeeaHo 2l1lo0%3 2YIls DOd3p Jrs
YoéaHo"OA& AZMRIB InoTHELHD g2 YalGé | 9QDz op A &y

2aQRU nTt) 24adHo 1006t nTO @ UxnpH a
(280AA 21 qF

CCO%EBV %Huv

.QeyAQo+p 1006t vO AYPETHO qgopa «&dA-
TAPAdRHO YQn@dA NTO 18s8ERAHDO JEHE njHO+ P

U+xNj £QDz opA QA Apa& _YyQeép K=*V THIOE DA
20 HATHOo #Ac0Ei1o No&5TLIp Zol o#f3Ho

if Ao

if-else #JA o

elif #JA o

2 P 2ifoetsd &Tuo
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Out [1]:
In [2]:

Out [2]:

g2

Out [1]:

In [2]:

if

2 £OET QA o EALLAMANGID K KM@t AB Azt o 1y
2 oU Q2

if condition:
statement 1

statement 2
statement n

num = 3
if (num < 7):
print("Num is smaller than 7")
Num is smaller than 7
a=3
b=2
if (a>b):
print("a is greater than b")
ais greater than b

if-else

05 2s58Ye@AHo ol gRAHG-el$ed gedhtd PRAT O LN bQ

elsef epp oot nTOLQiIfpePpy UQ2

if condition:
statement 1

else:
statement 2

a=1
b=2
if (a > b):
pri nt("a is greater than b")
else:
print("b is greater than a")
b is greater than a
passing_Score = 70
my_Score = 59
if(my_Score >= passing_Score):
print("Congratulations! You passed the exam")
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print("You are passed in the exam")

else:

print("Sorry! You failed the exam")

Out 2 Sorry! You failed the exam

E+210 &pt{ eBfb 3081 EFRNE 3 delefA ALl @4 % Qpf
O#njHilo Y Qo d TjLSop g ¢ @B A

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

. Eifre@lde H} & pgp2 o5 if-2ised if 8 A &1 |
@20AA LVAQDeEP3IaDO23PATADY &aQLjO

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

elif

if -else

2ifp dlse 2T A0HR0A
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In [ num=0
if (num !=0):
if (num > 0):
print("Number is positive")
else:
print("Numbe r is negative")
else:
print("Number is Zero")
Out [l Number is Zero

Cé¥%v¥ml adv | W
gDz ESO A PyO .2HQAQ =20yA+p ZqadpAt
YAn@AE @ 20DD#&4Ho 2yHAQAAHOo 2% 3E sloeA
DAHp 003&t QaHr2 &A QqsspPpad vTHo O i Ho
®&A YD lo*dzTp ZQ3pEgHo qeH zAalLjt . A& uwOC
selpbubdzt gop3t vO ZA3pPSHOo q@sadqLjt . Aq

oA 24 20p&4a goGnjt Qs

for
21 QRa ¢ LjpLTHO A& ypyO At &praO3pPEOoORTASEL
g 3 6 Tfebo E2 3l po% dRTopsHE TKLEop B 0 DDA Q1548 &4 v & 4 BIQ[;

v: QT i @ & ¢ Hio
for ite rator_var in sequence:
statements(s

Y
n [1I: n=4
for i in range(n):
print(i)
Out [1]: 0
1
2
3
In [2 Str ="Persian’'
foriin Str:
print(i)
Out [2]: P

©
r
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Out [3]:

S5 9 T »

I = ["machine"”, "learning”, "and"]

foriinl:

print(i)
machine
learning
and

while

YAodTLle nTO AT3 | +dwhik ¢§apijp3 Adhto@OGHl 1 Ao

Out [1]:

In [2]:

Out [2]:

2000Dz . VAQ@+RHO 23p3 LAp 2#NARA *iLjk

vpO dfhl®z &@XpP3 Nost5T

while expression:
statement(s

num = 10

sum=0

i=1

while i <= num:
sum =sum + i
i=i+1

print("Sum of first 10 number is:"

Sum of first 10 number is: 55

count=0

while (count < 3):
count =count + 1
print("Hello")

Hello

Hello

Hello

, sum)

Ovy©°dv

QaAos5TLIl0 & 0%t v THOFUE@AS) G A H $ky FEALj (218
gap GQit.oE #2h va*Q &0t EIl vQ Qa
Nos5TLlo 235 GEURDPR LPBL 2ARASHAPLGE BHFTMAME 1R I| @ +4

tga
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a. 4605 DOPaE& PYydQ @ =q@Qdp 24035 Nos 5
Q 2Hos 2pQTDz gOxU &#a& .aoHA GeleHo & O:
AHIA OQTEO LVAQZ+p Tt vO 2d0yA+ROUo = g4
AHIA 2YQEp 1¢DzopA agdt vA DAHI p NQDO3PpH
Host BB QO |{RTDzIT I Ho glisgdHo vOQ (. RdA& I&YE
Nos5TLlo E*2eltbos®Bp3s @REOE He 20K 4a 200l
ldoHo ApPa& qauvOsTt n-
2d0ad*oHo NQOalHo @®0pGokEdND&BST LY T oAy HD;
GauA vOQ . QaTpQqTDz A\HWA Q. 4605 OQTEL Vv
Et ZQ@QQdRHOo 2%8Q03 vO TERHo nU zZqoaqd!
Q TOSLETTPH 2uvHQuUHOHEDNGAZ LIER 2 &0 o BUGHE t
VAQ@O+RHO ol A guA zd&it zRT O . 5O08Nj I
opA QA 20+AA CRAHE A&y & O@AL AR FFd
dadas TLOO IGotihs Bl g Wpuo 0 PATET 2P
Q #RDz E #RDZz ¢§unp €460 CQsGORM D QEj); o 4
Aedzgt At #P4dO . lo#dzTHo AgAO Qo DEWO A HA
Ns5TLiAHO gR&o&A He O A
Céveoodv a4ty
AeuvOQp vOQ 2Hos kOFATH
2 Hio $@p HA Ldotuots@-Booddn B2l BULJAILI o 12 A p y Hlo N
() #SOLTHPOE P Wp N RHUoARHHRGEAKKER p na AU
2HOoH 06t At PYy®D vTHO Ic
return 21 QRAP 2 Hobs Hio 2 \H@aGwiht nAI0.4BY O o &A@ Dzo
None &6(d|Dz s (¥eturlp 24 MRS HIGEEN $ 3 ¢

v:pO QéDz ¥ vOdpi5Ho §0R

def function_name(parameters):

statement(s)
return expression

In [ def greet(name):
print("Hello, " + name + ". Good morning!")
In [ greet("ali")
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Out [2l:  Hello, ali. Good morning!
In [5 def absolute_value(num):

if num >= 0:
return num
else:
return -num
In[BI  absolute_value(5)
Out [3]: 5
In [4:  absolute_value(-8)
Out [4]: 8
In 5 def evenOdd(x):
if (x% 2 ==0):
print("even")
else:
print("odd")
In[6  evenOdd(5)
Out [6]: odd

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

NumPy C{ a7 0 |

TAPAdRHO npa 204AtL v &e PQAURBUYRYI\JDE 0T
NumPy Apa SATAt 00AAHO npA THBUEONDLS & LIAP
PRL) &4 GYQLTt &3 . qaH 2RLjgHApPp o0ZbY
A OOEBAMDOUOEPAS $Os 2 MEmP® @EIOROF&A H s Ao
VO &6QquyHo £0DAt 2000Dzv0O 24AyYy0O qAYGPE
100RHO guA o &60Dz ¢l Aofe g OEGEDPEZQ 2HD
vt Kt Qa of&e v Gdky Ce &Gjfo 0w ©s Z g Sep A4 Ho Al
+1 Q& MpAPyl ETORE of AHINS 5 TLiG @ 2 p ynja Ho
Qe ol AHilo #0DAt JgAyO ol A . ZQ@QdRHO
®A5 @ #+MHUA  §1 O A4 peo apamByd eK&ea00\ HIA2 Y 0]o Dz # w L
T ATLAmMBOYRAQO®oT A #£0DAt nTGEew O@o @ 3 Hio
je@pLitlo ol A NALO . GGQAOQ gunjp agqaAA gAQgA
@A Numyt A8 DzvypleE Hlo PR LjHo '@0Ap goll Hio . e+HGR:

! locality of reference
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+da& WNAMPYy @ AB0d0o7 A Nos5TLIAQp 20HE1To Zd0d
Y o #AF8\ v GragiblimBy APA@OQE o7 A ¢ oAsu Oramold 38 A Ao |
. 2 Q@adRHo @&A 2%#0RDz ZQd

VO *0R5DAmM p = Q@ABLAEA @ EuC|a Y djo NEmPY * d R Y Hio
A uvOWp GaBBy gH AN o aDE® i R G

NumPy ! v %Ca Ay

. gaT3Aat AQ DA £t (DBP a2 PWAO+F RHo = dadp AT Ho
DAVl p QA § 8D P EUPRYDG o E ABUMUMEy Nobs 5TLJo Y S
5500 TLL o At Nob -«

In [ import numpy as np

np NumRy #07 3Tp nRA&RAA Ty A qiradldhy HoampbUuA DA + O
s@PYHo Nos5TLIAIp gAAO asN 11 @pyadd ToEH
2HeaLp Al dostE a4

NumPy C&Aeel 0 i wl
Py O 1 | HioNumRy3 &dkbod LYW 3 Hhea@ayfo)i A 3 YEGONS 5T
240603Dz 20807 A&HiI0 N
In [ np.array([1,2,3,4])
out 1l array([1, 2, 3, 4])
dtype 2 GO LIE dXAQOQdRHO o8 @ 0R0OY A{HEDD PAQ ¢
In[2I np.array([1,2,3,4],dtype=np.float32)
Out [2l:  array([1., 2., 3., 4.], dtype=float32)
Q#1 O¥HAAIoGET 8 Hlo 648 . 20807 AHio T Qad NH
¥V 6AHio A HA Geél @ HelAwrdy Riz2 BIPA g pub  3ED | L
0 No&t53TLIAp & Db T @BIEd o L

In 8 a=np.array([5, 1, 3, 7))
a[0]
outE: g

s QAP 1 BumBys sSACTRe o7 A Ae dzt At
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In [l a=np.array([[1, 5, 2], [6, 8, 1], [10, 3, 11]])

a
out [4:  array([[1, 5, 2],
[6, 8, 1],
[10, 3, 11]])
In  [5]: alo]

out[5:  array([1, 5, 2])
In[6}: a[2]

Out [6:  array([10, 3, 11])
In [7] a[O][O]
Out [7]: 1
Cée el 8v CaAax
DD p.Ap.@bs §B3z20+ U Nobs5TLIAPp MudiByl 108U &2Ad TedD:
q e p eDHRBG NG 25 A @ A
In [ np.zeros(7)
Out [1:  array([0., 0., 0., 0., 0., 0., 0.])
vpO Q4p N3 o sAApi1o 2060Q06U 20807 A YAQnj
In[2 np.zeros((2,6))

Out 2} array([[0., 0., 0., 0., 0., 0.],
[0.,0., 0., 0., 0., 0.])

Céo3vAdv CaA:
np.ones ) 2 3 0% B o8 g ydE@ININAANOA Q. U Ot
In [11* np.ones(6)
Out 1l array([1.,1.,1.,1.,1., 1))
Y%l wph POV ¢ %Ay & Yad
np.appenl ) 230+U Nos5TLIJQp Dp 21 Q5Ho 2

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

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

20 AA A3Ze Anpdelétexd e BIOFH Nobt 5T

In & a=np.array(5, 1,2, 3,9, 4, 7])
a
out 8 array([5, 1, 2, 3, 9, 4, 7])

I [“ np.delete(a, 0)
out[4l:  array([1, 2, 3,9, 4, 7))

2O0LIQLH E 24aA 20pAa ! # o Hm UVARTRAO 2. RLyESHTA
I3 g3Kp 250Y lobpul HaA B Reé 2 > RNSYD P LIa H
D& &4 O GoTEH®@EA | & A IHoRumBya eARTAY A plae Tt . ve A

DPp 21 Q5H0 20Q0epdbdHo *I1 C

In [5 a=np.array([5,4,2,5,3,6,8,7,9,1,8])
np.sort(a, kind='quicksort')
Out 51 array([1, 2, 3,4,5,5,6,7,8,8,9])

In[6  a=np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
np.sort(a, kind="mergresort’)
Out [l array([[1, 4, 5, 6, 7, 8],
[1,2,3,5,7 9]

A A

CaAael Udv @-39y 01|
20807 AHlo s gApt Et qdink Q&S 5 § 8IJA)h
In [ a=np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
a.ndim
out [1]: 2
220801 AHio #1 Q6 Aslzev HIQA Y I

In 2 a=np.array([[8,5,7,4,1,6],
[9,2,3,7,5,1]])
a.size
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Out [2]: 12

2208 o1 & Hioshgpa NN & 87 QD

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

Cy vl @b v |
. AP AdRHO §OPETH NQA&T Akt dpAUA E
S+ 0 asLfTiHo #e@aLRHo Al A o aquOMkeuvd@@m YSR
. qQavYqTeEgt vTH
T APAARHIAN A nOs 3t E  # Odupitdr NoteDdok O\ « ¢ ¢ njf
TAQ4d0pATHO |1 006t AHA 20QqUIQp &0sd0Q Et
.20y AfRH
. 2d0eéol AHo A&uv 9ARIRRRY NVAS T Ljt
AeuvOmPo®d %RBA2HARAO gap o NuHPy e X&&IOA &6
2.050pP3THO
ai v wesoe €L Mw'
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GOidalio aoYeéet ag gl qs EauEp3ovRAoE GdTOYR HoG 8. -
VT6A OrUA =ZQqopaad ndolust 2HEalLip qasypado
. ZA@QadRHo vVAE 9 J*TnA 1 Ddoft *7V 6a&a Qa
0ZY 2484aA ZQOqoRdMoYAE AV Az TURALVES +
gAQATHO &6& .YyqQizt AEs zdgl gunp qaTy
23RLAHO 2y HQQAaAHO 20ydto*TlLlo $0¢&t VvO
PYyO 11 Ho vedi 3{io J¢OPE TGeo FHRHS 24 d fe AR LA
SAQAQdRHO s8@ 1Qd0T20 20pPT54Ho =a@dddRH
qzo*xTEgA Et =q@aqop nHQa Et Qqz3elLjA Et
ZAGAdRHO so0é& @1 20 Ljoyddk Ho ZeGIBOWHIRHGD o200
LCCYApPdV v

2000 Hlo &A 25 ESs &l O @ged pN oBt5 TaJdp 0 AR«
Ng3lio No&53TLAp =2HeEaljp aLod3 Et AL A
ol A Apa s0Y GQuA &A (nA*da EHAN @GP E E
opJAH" Et " GopdA &MY kDD s Har AT GPALS Ho
GORLI Apa . ZQ@QdRHo &A seéHo ol A ApDA
qQTyHo AHA AATLO 11 Ho npPAIAGHD v (AU &
DAL} NEZ&iGp BRR&HOC N3 opA . 2%30Ho DPT
+2h GAQuA . 2048¢H0 IACQdRHO APa& | . quA
kit qaHio A8 HE vHQOQEZEHo POt FTHo 6GezZzyidglAep
Agaegd JAsA .=20&a80 qOQdpupda®i XRAE Xq
‘2pLpP liPéHR D  2AAGIRIo = A Q)0

1 Qualitative Data
2 Categorical Data
3 Nominal

4 Ordinal
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CCulAdv jwyw

T tQafE@d®d A >0+ 0 GTAHO 20ALTH N&5TLjIt =0
AeH IQRTAao @®PY&a0O @ GAauadHo gORLI Apa
AN6AAp . Ef210 AoéHilo AA $30E AeH 20l Q:
al vAlLlo *#0GTA &8A &d0AHoo A2H @ *2h GQu!
ANOs1o0o AHA Apaio &A ZQqOoHoo Al A PdL +#+TH
COEO Eo BV | W)

2 PLip LiT AGUoA =.QyAOpRRIVOP &toHTp 2067 AHo = Q0
Q DHp AAE .z246Qq3H0 POt *t AHA 21 QNjl H e
QGQauUaHOo ¢ aRODAEE OnGpMHET oLAde dADEOI qAS
ANHIA 2 HEéalLjp qaeddidly TEs EARO AtLodzEs SR H|

Qap 21 g5Ho0 YQaLXd o =ZqA+a& Apa _YyQs

UAy EO6Y wWARCYE R8BGHICEN ¥@dhavy °© ¢° " £
wWApTué d CocVY CEeyPApawywOpwdy wMEAD
iv» ©»wupdv G¢ CCuéw UvAyl Edp w

U1 gdvu aigolew&u °© «AE d ! C3 CCulhdv jw
ACu%ueve o A€o &Ed E8juvdww C{ 6 v onehoBAyCil Y(E{vH
Y2 C 186v t°pbsv Iabel

LCCutidov | wy

Géi gHo @®PAaOE qaLigqde3 Et QqapdalLj3 #padd o
Et vDtHo ktqaHo ULVDHOAA s5s5%tE 240F+Ap&
Geé3sHo 21+r2 .2%#0GI Ho ZQ@QORHO ao0e @t e
Q GQuadHo ¢gOoRLI Apa .z24LjHl0o Qqaopa TeTgt
2+A47 A4 ROREGWAO RebwA@ % AW Hot kX HIpa Heap & DA LI

204 yYHo Zg@QqoRH0 &®A

1 Quantitative Data
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1CpOéealtdv | wy

Qe HEAZTAHO Zél Ho ZofRYA s54&A0 3 TZMEEROHC
saoé @t Apasiv p EAs ddap B2sbafieaatiod HIoDD + A 5 &
. 2Dl o6 AHO =Q¢

2 3%08 EUGV | Wy

ePadO .23%5 #+ubDz IQO@TLA AHA *0RDz gynjp

GORLI Apa . . RO#+3t%% &DbjA 3gmEEm3zLiMp aHaL

Q Zo0*TAODPAHOE @ #TAOTSLjHWOE 9 I QTA1 o ¢
2l ofgHo 2YlIlsE OfAHo G5H 20pT5A QLD

SAOQAdRHO oso0é @t AA AGpéorbdloe K+ FRA o. B

60&0p Q GAaQuUadHo gORLI Apa . ®0A3A0 F=FOHHe &
2+ATLA ZQOQdORHo 1 9Q0DzopiA A B8OLETH 2t

GoDD L E ki 6Ho ANHA DB HTLAGEMDGER ey 4
Le83AA aopa Geéei g Hc

SCCpuAdv O0AEAED

PYyO nalA gAQa (3eHo AWQ @ YQapFayho J+
JraTllo 2EIlp 1 38R ASaptd LN @4 GAH Hiod @ H kdd
208 ADHo §L}* LiHlo ZQ@Qdp . 206 APHO+ § PHIbjH
Q206 ADHO 2pLjpLiHO vOQ .206A! 2%TQ Gr 2 e

GRITLADPDH Z ot Rt 3gTARA &0A FDHIFTAA | K3Lei
qaAdy nt vTHo IQqQ@QadRHo UQ3sH gLpLTAH
>o+TQ Apa IQq@QdRHo U0Q390 AeppgadHo gyl
AAE .veoéna R AOETA ¢OHWIji SEHYIAD A |
>aoqdop DHDAO A .13eHo IE+Aap = q@Q0dRHO

1 Discrete

2 Continuous
3 scale

4 continuum

5 Time Series Data
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IlE+4p Z0o*+dGTAHO *0GTt kdoDz +al_0O At ey
I qLjA il Ge U )\ pagdiz O ad R&EocA nad %3 GRA oo Pe |
®0p ZAQO0ARTHOo &A 2824AyAE 200qUilo =zZqgAhe
> @ qd R Ho
lo*3TLL o AQadutH Zq@qdoRHoe U0Q390 &A o 4
gopEt §op3tE Dz aoubbo IAHDEHRS Reho veodleth yaph
GaeadHo 2s0Ap UQgadot Et ZqAQyt o KAQ
Et ZQAQyti.o YolE 2g¢AQqyHo qdRLI1o nao
Gadalo vAsPIRILA Huee WOy HT HDEFDAROIRE & e 0 4
OpQA% No&53TLIQp . *+RDz 04Ap ZQAQYt. o
gpct QAL 64 .2005H0 200Q0dRH0 Ne&éLX Ho !
t R6TPH 206 ADHO LIk LjHQp t RE OG0 Revs 5 I Ok
zY+4Ho &#A . VOR6THo gopEITHo &A o YDX
g. 4a0 *0Qét VvTHoE @ TIESHo Et vaLRAHC
GguoOt guynp t RéTHOo H\ Ha Q4 a qLjt
IlE+4p Il o+ATLIAPp PP3Tt vTHo #1 qQsAHo f
GgopeEt s5Ai T3L.0E 26DX¥THoE gOe&aTHOo §uA
@A 2d0HQOAHo Qoll E1o Q@AM OPHTETL. | kR TIIGY
206 ADHoO ¢§L} LjiHo §gopest A0 @ ¢GguaHQpE
dz3 G Hio +0+3t &A o Y& p YvN gDzA3et Apa
VA 2L gaddHo vO 2006 ADHI ElO64Hr GEDPEIt ANX

dz3 G Hlo § aQ@qd p
I qiAio GROGA DAO
(EKG)?2 Pp3Ho =qap#AU Gs AA
2 aA0As o 2R304
2.0 6L AFI QAo
naLjroT # ALJ

L Systemic
2 Heart rate monitoring

8 Brain monitoring
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VHf 0 naWio GEot
2% 6daofo *ALJ

i VAGMmoywWC{ 6 v C
. 4601 5Ho0 dz@ qaH Tq@dop =q66Q0Dz 2adi,
Et Qo t¢AHIHE ¢iaty DRIG Y LI = Q|0 Q10 R @&y Lisdeny H E
&A s5%a Gr 2 &A IOPNEREGGEAHGHEE A BESOIAE n T
QGaWHHREI Apa . f & gAeodUH 32 g LIEOHHIAA a ©eqi 5
2l QNj{ o I8yt E .1 3&Hot A BmBaNp L) A Hayll ofe
BHOM RO LR Qite@hpd AHIO NO3ZHO &A gop3 ssAp
ayiTAA HHORA LMD 3 HIo &A sSELTA Fda@ s85Ap 20
LA p Eto BB LHEGTA
0Q0oeTO s584a gD ki d&z&#eo6qDz gDz a00Q A& yoO
T8TEt 2 AQYBAIORE teyaHRAYeHBREIN & PA)BEbA A M A A
OAp kit 2DDA ERH@UHR Ak s edBz HDHO . PHA
.2 Lol s Hlo G ayiALEe TZAGEY 1GQHE0T HeQYSHl Heel) dPHdRy 8PYHUQ] (i

PHAG Ho 2AQREPRATT ZQPdEGEs2raceadyA Apa

2 Lol &+ Gs A4t QaIE T Hu P HQG H
¥ R LJJ|3 18. 45 1397 976001
¥ QR LJQ|Z 19.03 1397 974120
Y dp # a Dz 18.95 1399 990245

i wy wC{80@Uu YA -jiv A C

ApDa *0 RDAGKHOIUKYo @adHEe Ay A &#A $ O AHlo Not
Se 38 HIonNETsHIpAEh 10 : VA VvHS o ApAT

cae4yA VvO IGoD@@le® gAY ETUG@He 2 38 4
vO .s50Ap1o 20HQA Et 20LRTAHOC Zq@QdRH

L dimensionality

2 sparsity

3 resolution
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25 5ATA v yndHap saAp1o 20 HAAEA SO R H
IAPAQdRH0o 2y HAAA vO Q. 4aA o, DD

. 2403 aH dH GEBNWA M® nD: Y Ljho| SERBHOo: R 4
EANnNd3 ApaA &6QquHo aeqi2 nutAA TeTgt o
2007 Hlo *#d & nod3Ho | HojTHyjok EFBOOE58 AOY® J
#20DATHOE qQlLjcHle vQ o, ¥0t

2opPT35A =qOeTLAp = a@ao:p( ApAFm)AY e53botuoky
Q GQauaAHo goORLI AP& .23%5H0 zZAYls K+ T2AdF¢
23%p Q.0RLj® z(OLA agygyHE o I QTA+ z2Aup
AQDz opA . 235H0 EeALA. 3p&T AR pOYHE qDAD
19QqDz opA . YQqUeuHo &#dp aol3 ATO &3 Et
feyHo GGUHOo vO Zo*dGTHOo dzdzet3 soHioGau i H
®#PadO L o #aNjt 25 aAEQiwe Aé 2 BAHZP 1208 @13 Hi
FAoélHo Al A KAQnj

twbzeév CCOBWY | wy wl

kpT5&2.L QyA ds gApio z20HAAEA =Za

201 Hiea Ganeio R H

20 AA asN aeqi2 s%& At 207 Ho = QqdQaoRt
Q 2 3 oyidHcdst P P g Mo HioBHGufkd HasJA Zdp &+ © R Dz A& ¢ O
Q A1 JAQIZ Q1 R Heve Hu@ & Hgy Gty dolzlgzRHbAY Batte G TAHISEA G HUIO E
Zobs AQnpatHao Z A Ljtlo A4 a ! ECQ

2 0 HUIO)A Lo G A& o R

5448 /A YO oM HGHAMEAED R[H03 Zaedy A dzq, u Ot
QAE zZPH Il 2 RLiGE AG B Bu®IZAo 5 0 RDz @0 AA n a
534 @®A Fouwyp *RDZ QTOHAKR He H HugEe wd A Ak
2.Os ¥ oHoO =QDt a

veoyHS8 E@WE & Ho

TAAL) 553 /Ao yob§Hy SdpiaDh pT o3 2 0 QA  Z 0D (]
T+ 6A &#O0AA s F
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twhbzeév CCaveCij wy w

a. Agot *A1o OFGTLO &3 .sqApio 20HQqA
POl S Q6H1 PRLIO KéLl . GAQAHoOoE | 3&8Ho &A *du
gDAnNA saAplo 20H

. ZqAepAdHo #ODASTIH pmaAdi & AR 2

.Overfitting $ ©0 DABs GIOR U Hod BAIY AA AQ. U Ot

. Opeédstio POISsSt vO 13AHO 403

AHA 2 Q@00 RH0 g PR3 T pE ONRIPAR Ho  se0fA [H1O0R Dg &
Tlheé&7 o é&dUiTHos QApio 20l

AQT30+0 JasA . s aApg oD EnpabmE AARSIRRATD
5:0Ap1o 20HAA =q@QdRH
g3t C@addbdAc

g3t ZoDOAA 1 QqQdT20 2UQLRpPp VA 2Fd0RyHO 3
cde4yA #A ZgALjHo 2Ho! A 0%t 16Dz opA

‘DA 2OHABA|d R Hio

cae Ay A v OQ :#sA8A3 osheHiod B oo perA L O A Ho
gaoQl 3 &A @®PATt 30 @ 2segqQaépuo qaoaaqd
.ZaAepAdHio #A FOuyYHO & 3C
TAPA0p 2adAyAdoDs&kid A®d @R QDD p p X d|
GATZAHOo *d0& A agi1 o QaoQl 3 &A @PYAaTt ¢
.Ef210 ZQALHAPp 2QI1qQ3A 2pQqyTLIo *0G
260AA 2pQY TILE GDz+dpAT A AA 6o HAs4Ho UOQRy |
®@A QqaTHo! A zYlio Apa& DBHWADO o NOATA
. Opeé&dsHio vQ 2500A 24L) MAedn At GATE
SoDAAHR Vo#5TLl

Vo*5TLIo &#A O+*+GHo . >oDdDAHOo Vo*5TLlo vA
A 26D8Xandr 0o 0% Udzad DD & B osgobiphzieHaoce 4y A
25 0t yHOo ZoDdAHo ZaddAEMGESNEF)o Bz AR08 Hid
.20LjoO*FHO ZoDDAHO =2aé iyl sdpss AY 84 ok G G
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cd4yAatio &d0p ALDHEAPEP AR YeERnEEEAiRPE Guo

20pli 1o

C C 1 aa A OyuEdHse C ng A/C Gaddbw B &R ivaaw C o -
i VACGUWEYp ooé g8ACE@&HE joveywwC{ oy v A

alA«<Audbv jVvVACUOV U0 8g°¢&°%« jVvA®P
iy VACUBvV 6(

20pPTS5A ZQAdyodoto*+TlLle Nos5TLIlo PyO . Qap
250Y ZQ@aop zqaedyA YQandA 2#%dzQ ANHA e
oAt 2%0RDz ZQBQdp 2a@AyA YQnor s$AO .
2 Tat t EAPRa @ K Bolg v A PO HQALH &Pyad O &yPH
GgOPETPH ZA@QdRHOo ZqacdayA Yyq

+Qe 0 .2508Y 063t NoG\BLTQIGES slbGpIZT D HUIGHE
A0 . 2AUs64H0 PO&HO =q@dadp PRHBOAKk OfF WO a3 |

Apa 1T&8T7Tg0 + agAhA ZAQAepAAHPOMMEROFY O+
.ZA@AdRH0 ANBDSHI Ot s EQEARGET |

AeR&e*+ O &0l Ho ZQD#nHOE 5 0+®ONGEH yRBE *£A
NQd3Ho 2pad0O .20Dp olo*3 pas5t. lealdy
gio_ O . Qf k@ 4 ozpidfboazedoHiIEs A QU Nos5TL
POGH#Yt2c O pPAa noLjst «ePaO .oFLH* Junp gaA
VHATHO &ggéHo Apa ! qyOowp aqa

1 Data collection
2 web scraping

8 copy-pasting
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2PadO vTHo PO&Ho AZoRdOBPR EROHEYVD ap3dil
WTTP GéD2t E+p Nos&5TLIAQp PPyHo Yo*YA DHp
PO&@Ho NsQ2 @&A qao3ptE ZQRplHo Ga
28 (5 HoOHTMWO %o & ¢ B I Aiopd plckipto BIGGu Hio 2 P 3
254 No&s5TLIQp DRI p NQd3ZHOo 2PaO . PO&HOo A
. as o OMatoiDeM 3HENMG AEGOpPEt guA Qo
epeplildro A3ocedHo A AP QP §eveL@BaBaHPoA & Hi
CSV guA nugA UpedAdgd ANHA qapOe YRL)DHp & Ap
®#0ODAS THIo Et pdf & BY 3 THIW O PA [GHE &

y CBADBWMBVCp é £
YQsp 230+#U0 ¢u QP ORGHT KoO+RIE Fuku2 O il Hieep £ 4
2pP3+A vO N&S5TLIt ZQo0oé3THo Al A At 207
. VPO YIOEP O & ek V' i: 20 TOQ A HA v LIQILHX G ur
gadd0Q 2RLIQS A& HO 2 0Dy VH 2100 poTER+ Hiod] SLAMHLS 3 TH

. Qqagop

TEtdHo PO@ Ho
NTO 20E0 230+U0 1 tkoO4yTHIoO a4&tHoq @ 154 H
ATO NU . $6TLA d&gaYolsAE 28a&4y4aDz g, OEY
ANDa QGEIOZWAp dz. 2406 A 230+xipao@aRRIkLEt K4
®A 2+0RDz2ac@A&yA YQnodA 20D && 3dsABE A Ag ¢
gAAHO 2A FouHBR WPEAET 2PHA aBDIFVHEHO R AL
aqedAHoE QqOoc0&iubo Al A O IAH

Q) zkboDA

APAL ANHA 2 YD+ Yy OdE GRZiHe BeQd O
. DHI p NQOd3pPH 2508 Y
KI'3 Et YQiz2io Pé6ytE ZQqOQdRRo &#A 2030
OoFd5TLhL o YQQoUt epi Ho Zop

! Fetch data
2 Extracting Information

3 Data Transformation
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GéeléHo #0103 NTOEXEDHGAPDEBY LIPRPEREA Q. ¢ U
.agA TQOQdRHo UF5TLjt 11 Ho

qeé A AHo
TWpHER PO @ 2aFWOXVI&HKPOAT IKEGEMPIOE $uy DK T H
. EQLiG 1 0 ®A 3 ARAOROHIOHUOKACEBARYH S B TIhj4 WO o
At P40 @ ZqUOAdRHo 20 AQRdHoNpsd Co 5 QAT A
ZAadoHQa& 1 #nRH0o Ki35Ho

POE ke tk O +oyzt @ HEs o P GBAHUGE 2K @ YRt Ay HU
VaghHo ol A 1006t NTO .20pdZT IOk BYEH O =+
qOoDAHo @&#A 08 AHo Q. @ty P ABEHD 3310 + G HBY
«qé&dAHoE
Q) zoDA
vO I+ yLjHo ZgOA 0U*5HQ®OH0 gk LHRMA HApe & # Ljp
2 Ko e
N 5TLA = gralreotho RGHRVARABPIGA O a2 aAos 5T LJo
AEs PO&Ho &A ZQqOAdRHo Vo#F5TLIAP &5 N;
.eyYA+RHOo Z ol qaA \HA
qeé s AHo
VDHAAt . qaljod 20510 Nobs5TLloaz2dodDz Gé3
.200Ljp N&STLA ZAAaYoE 1006t G+ 2 &A
2 1 Q%Ho+ yR®A HROE HIlo X Aol AgA s0Qnep POe
.nap
GgR3 ZQ@QdRHO &A 03gTHAAPp AT 20 . ZQqdQqodR
200 603D T Ho®A CedYHos VLQEHIA = q@ao RHo 2
HTTP
SAQPAQdRHO 206p Et +t eWHRPEHO ¢ B QEHMIP T2 O .
®A 2a2AyA qap 2%y N &#a 2l gqrRa W&EIQEHO
$3AH0 edTM # yEING TYLIETERD Y§ BPADt dz. qapyosA ¢

1 parsing
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®OEQSAHOE ZQgoi Ho &OE a0 @A SHEREER A A
Nt AT LILOOA pT QNOHHTIME LIt 32y@dd O p.& K#+#ATHo 00#%0U0
.apOsS At E 2 oHTMuo E@J ¢ MTE @ET HiePA O a & Ho
DOM
&ML ot s TLA ADAag @Al ow T HaeONERENEG /& INACdIE Jt
HHIML =+ PEA guA . gag OANIIMEGEIod BHDLjd &g o |
Te8Tgt 2% ydhpme 0BT A NIV TMLBAEH T 1AK ORI En T (
230U Ho GuoABDDPMaO@YT EALjASpE O. sLadYTALjA Hio  #
Vo*F5TLF U aAot!
XPath
ANHAXMGE T 2PHS T LJA  dze © 6 XNMLHBoll GAL|AA Xebiioby SvTd Jot
Tob4 6 TLiAXPahHAN G253 RBlPaU a. 1 Ot @&PYa o . qAocerT
2+ NjQRA Gél &xrath OUpddMI &y FOell A0pRAHAMPaapTéDz ()4
®ym@od g0 pRNTHWPD . & P 4 DK PTME # yEnij O 44 3 QU2
Soll QR& ¢ Y Nj Xegaht K {3 QZAGPOAR Ko yeimak: 3Ngdcs POE
258 A HEeda At
CSS
Nobs BTMLIo TwA 6 TLIA @A = Q@0 R EBublo U ka®SSary g
O# & v LIAILAHTME ¢ npho skd TTLEA L ACSFICSN bt T D5ty §AGH
Nos 3T QPCBR § @)l 2 XML HEML Y GjgupA .2 p ¢ d 4 & Hio
AZe A _Epd T\SHBAE 2al0GpNjl U DAHip AN HA QAE K+ AAF
HTML  *1 GF8loBo2e3paiar #1 QoAHo Al

HTML = QA+ &% @ GHapiaMERTF I qQi A 2063t VA &9
KE+gHo @A zp (RpHEMEHSG ondTMA ®£A = qQ0Qqd

L platform

2 XML Path Language

3 Cascading Style Sheets
4 matching technique

5 Regular expressions
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0O0RGO. RPEDLHO £AHWMOS MHlo ol GAER dZTTE P O
I Q|0 5 Ho 2 A& defd (TG . 20 P T5A ¢ LI LI ep3@MAIUHD
25830AH0o ZgAr AHo ¢ v AHTMLAIG 8 ® P § O] dztizG E 1

ycAdv A4t %-£ |
Al Qo T2o n TROO MO My@O/OEHRO 1) AededE 2 A50 2 ¢
@A nLj3Ho ol A @A O+*+GHo Ge@E+4&4Ho &A I
PO HoO k&EOOTMAGRTYA #A SO0 AHio 2AYo+A G
paapa Apa nTaA &as5N 1t

Requests

NsHTRIL A AR P U TOELHO BLsGuaDHD £ipRequdsts
ep3&RO o ERFYAHeoRAA N S5TLIt . PO& Ho
+00Q8t Gr 2 @&A 2 OE + A Ao v GO BERAGGE Flos 20
@Pad O L 20 LIgLIPOST BETY AGTIE A GRp W @A Geop T
. ZA@AadRHo AAYyH g7 oBPAE B@AFPT QRARY U5 T Wo (]
2388 TaY+*5A Apa Geév gptHDZbl#t T

1Q2KI@PLOE 2 BTML ANPOR2 GéT S Hio $ A0 Ge RT YA Ho
AdQ+&AQuA Ap& 2%00 viIpgd Qq@eas . QqQavYQqTg
."00AAHO npATHO" Gé.

A #PATi 2D PRaON@REHE 2 RTYA 204ut nTC
+AoE1 o #0LJ dzv QT HoJAPRLjdU @& Gug|y

>pip installrequests
PpU GAaLJIDEpr BUp ©QF § B+ njAQ 2\ RHIA Y| &H3oe & + & A Uc
URL /AEo®EFa A HA

In [ import requests
r =fequests.get('https://fa.wikipedia.org/wi ki/o © 4 A Hiy _
print(r.content)

Out [l pb'<IDOCTYPE htmI> \ n<html class="cli ent-nojs"
lang="fa" dir="rtl"> \ n<head>\ n<meta charset="UTF -
8"/>\ n<title> . . . . . . .
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LXML
LXML . ¢ P& & Dz Qa A edksiy JEdiep 0Hig DR A 38 A g4
TAZAd RHO Oo#5 THASadKMIPHBE THD g Rt 5 A Qv LI
GO aPrOGIp S5TLjt E &®d0ppTatio nUAA &A o # LI
LXML gAYy O ol ATML n oZ&0isToHoLjAe GOALIS O Y G unjp ¢4
..Ef210 ZQRTYAHO &
+AoE1o #0L dIHADHRaE G HXUG OGN T H

O+AQ0 Qés6yYHE) 2 30E POE 2¢6dluaipd e6eY
HTML 35&Dz APa GRRedueltd He RETHIRAE N45AT Ljg . ( Do $ 2.
XML Nob&t5TLIQp dqapopet nuU

In [ import requests
import Ixml.html
r =fequests.get(‘https://fa.wikipedia.org/wiki/ 0 ® &APYT
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%B5pe
https://eu.wikipedia.org/wiki/lkaskun  tza_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

QAQ@s YE v T HoxPathp o lF (e a AG&a&s GADkE Tk T 3 A
qaTaqrUE
BeautifulSoup
XML S dopA &A 3z gAe pEA & DER BapdifGobudl N& 5 TL
2Y+5TLAHO = QqQ@QdRH0o gopPEt APAETML & & QLjt
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o Beaufuleub & RGO QAN QT5t v THo = @Qd R Ho
2 RLIQ6 A Qagdt dze RT kKo . AclAa 19 & HAdoa SEbuRIadE (H D
TAQAEpPAA vipPDAFKARIPEGp K+ATeloHdpa 21 % 3 H
PPy Ho EBefuasBHUAA (0aAolHTMT Llod OeysdfOEz (5 4

LXML ¢pP&aHo ARY@AFHAG Eeapd DT |

+AoE1o #0LJ dzv HQIT Hp 2 B PAN &G OGN T H

gopsrto O%*a nTO) E&TglAHHo 2aqRUE o p qlLjFH
(qeA qagA
In [ import requests
from bs4 import BeautifulSoup
r =fequests.get(https://fa.wikipedia.org/wiki/ o & ARAPT
content = r.content
soup = BeautifulSoup(content, features="html.parser")

for element in soup.findAll('p’):

print(element.text)
Out [1]:

£3 gqAsdop @ KoegHo Apa KFfATHo 20|
AdYéHo Et KE#f#gHo guA g 204

lqdT20) =+ duwadTHo APa& #0RDzg§uywnpU 2§
Vo$#5TLl0 YofYd oseéUe&dHo GQaQyA do, %0
AQDz . GzTHE O*GTLjtE 2RAI =20p4&a q.
Vo#5TLl0 asgyPpao agi .ez2a*ljp 200p3
epynA T4+ PLIQS
I @GpHo §Beaufifideoup N osdAs § 69 QIpdWoo njtuo Kk G T 3 A
gy SAQAr & ABAY & Oshmlpars&d+ 5 T LjA Hu
Selenium
Not5TLIQp 2447 AHlo POéHo A3ZoeA AA GgaAt
PO& Hio kdze+dyyido AQie O Hlo PO& Ho T Jaaschipt AA ¢ &/
Selenium PRy Hlo  kdeX+QYGs S THio #RDzZ2 & 3t 20 Ywd A Qs
238 ToSBlenigno s.te PUhnjd Hlo Al A v DIGERD GX FleeB QM &

L encoding
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2ol zToH QqaAost5TLlo DBHYAO agt veAO G
UeQTegHO APa& Geéi gHoE |

I +njRHO | & p LjHeod B28éppiuf pr RATMAERAEH aFagO AQp&
@A dogiptascript | D0t E gODSHt &A 2@DMpfAle Al a
2%F0RyYHo AOI QndpH 2 RLIS A

+AoE1o #0LJ dzv HQIT Hp 2 B PAN &G OGN T H

>pip installselenium

>

[1]:

QRTYAaHo 2%aqLA PpiTRenium P& HHT BE o £t =
PO& Ho ¢0Gnt ULVAQQZ* R HSe@suin ) Re2) Bols HPpEp ! A
TSRO QA & Oy PiEt URIFUY &6 @Bodddriver ENS 5 T Ljg LI Q|6
Ex2t 2% A {p oEasbaGAldr &Y\ PA 2 &5 T Hjd Hio

from selenium import webdriver
from webdr iver_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 0 ® A AHjp _n p AT Ho
links = driver.find_elements_by tag name('a’)
for element in links:

print(element.get_attribute(‘href"))

Out  https://da.wikipedia.org/wiki/Deep_learning

[1]:

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/lkaskuntza_sakon
https://fi.wikipedia.org/wiki/Syv%C %3A4oppiminen
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WANKLYY | w

OAp ADBt . ZQ30LjgTHOo RANCIpRIHRA A PAEAL .
®#0DATH #2 Qe Hi ARHoO Neyssor Hipd éxopl U P& O -
dz. #0021 0 wMidrofoftWopia SGGuBAT LyAA . glat Yo+ 3 *njR)
L Ebn NG a# BUEldo  2A3pOaAdstpowdoN cEvo g p 03 & Hio
APETO vTHOo 0o &Ad AAQRQORyHOH e CGDbotd Dz G
l gayHo {dabd:

#6061 vAez CHdESVaxlu o

TAPAdRHO OBW AEpAVgZOpP ATOA at yo+3 2DA YA
AHA 2IEFx0HQp OQTEt o vTHo GiOg® ®ii T Ho
.0ARHOo aqauAp AA 2+
0A" ¢@3v CadwywCz ! v ¥%Co/
:pandas 2 RSMpA2EBECSWSs Kk pO2yo+3sH OFU0

> Q2 Q10 [ GEOOQ| S4BEnEBOKPOSIES DY 32ASCIVER $A3 E
CSV kpA 0dLgThp GES

+Qet v THI vlOOER e pandad Baphmdedia RAT ¢ A
. ZA@QAdRHO gdpPEt Qo ¢«

csv.reader()

csv T a@qd p AkHp BESOY A+ RHIo ZAAdpPATHO &
2 HwHQIT Hlo 5 & YHo  kARTwsOAM e 3 T LMOT 3. Crad@aam
N Ooeé3Ho AdatkcsE P UARegderged WA T H

In [ import csv

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

# reading th e CSV file

1 CommaSeparated 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', '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’]

zTQO t¢64a& aYoAgdgy A0 45 AsSYNOKs [BATA PO ©8 RA
+dirsGrEader(file) 2 Hio s Hio QUDipR A p 2O RPH Hiv T @O Dz
csv NI Q3 QsH evT NI GFRsTRipiaHdod GapéaHeg| pl @ T & O
2 0 0AEARHOOMoEY Nobs5TLIQp e H@ alLjp
0 LjiRdpen@@a @13 Og¢ U A AithP@& Ive Vi Hé D)y tai FNAS T LjI -
Q. x&q3PpA 9PGtE Zoyds.

csv.DictReadefl)

N Tépenhl Uz § O GSYVNOoRBA LHMPO nTO . LEt @ 23%pC

2% 3EefReader D Dz No bt 5T LEBY DPAA|F O\ HBAs & Y & & Hio

.CSVv

In [ import csv

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

# reading th e 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([('id", '9896325"), (‘'name’, 'mina’), (‘age’, '21"),
(‘'Field of Study', 'electrical engineering’)])

pandas.read_csy)

230+U0 N&5TLjl tpandas O eRPHEEN & BB P EXRIAA LE Vol
3 il tp P S5y K

In [1]:

out [1]:

data.csv

csv  kpA @80 p RT Yréad W) Q)5 Ho
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
0 9396321 sara 26 electrical engineering
1 9496328 mahsa 24 Computer Engineering
2 9896325 maryam 23 computer science
3 9496352 sepideh 25 electrical engineering
4 9896389 sima 26 computer science
5 9896325 mina 21 electrical engineering

k D Apardag¢ 0 & B Yrdad _cse)l @53HOgHA) aNBBAZAI O + R Hio
.50Api1o 200Q8U 246C
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#CPAAc 68 COzZwWE&XML | pdv
AaAost5TIRE L £YEQR BBUI A ¢ Dz XMLJo &P AF 11 Y o 3
ZQQaop APa& I QOaORHPD HFBHORATHD Hiy. BOPARDEZICHIC
2 P3TLA Qe s 4oUpaks OWE AN @ @ & [ odTaA = Q)3 O Lj¢
2llloeép qaTDH QnA &pad0O vTHo IqdQdRHo Y

XML 2&ol GHIpA QoA . fdouuyp ¢a
<?xmlversiorF"1.0" encoding"UTF-8"?>
<breakfast_mermi
<food>
<name>Belgian Waffles/name
<price>$5.95/price>
<descriptiorr
Two of our famous Belgian Waffles with plenty of real maple syrup
</descriptior»
<calories650</calories
</food>
<food>
<name>Strawberry Belgian Wafflesname>
<price>$7.95/price>
<descriptior»
Light Belgian waffles covered with strawberries and whipped crean
</descriptior»
<calories900</calories

</food>
</breakfast_merwi

OAcéeMML GavywCz ! v %uCoA
2 30TA it 3eHay PA Az v HUQ| EferenTee E 521403 Ede AQ] 65HD 44
+Q8t . QqaAos5TLL 20YI1 Q2 &8 GEORTYA 5WRQ
2YOoF3H . 2N ¢susN] LMPERSwereR OHE i 6 Ho 2%
kpA nLlo &KYDo eRETdphprestDA Dz , L EXML g 2K PBA Q
XML kPRI Y 2R& a¢1 & O RaddntTregparper 2T HHooBVIBYAS
Geéroofopattib  No s SMLLIoK p &G A+ & gebobth @ Nols 5 T LIA]P
v HA]T HioXME & gkHIoA AQpeadi sl Hf pAD 4 @ @ HIB 0 @A + A Hio

<model>

1 extensible Markup Language
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<child name®Acero qty=0120>Acer is aaptop</child>
<unique>Add model number here</unique>
<child name®0nidad qty=0106>0Onida is an oven</child>
<child name®Acero qty=070>Exclusive</child>
<unique>Add price here</unique>
<data>Add content here

<family>Add company name here<ffiy>

<size>Add number of employees here</size>
</data>

</model>

. /e uRRGEDTree 2% 3E Nos 5T LIQp
In [ 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)

out [1]:
<Element 'model' at 0x0000028C44F2F548>
{'name’: 'Acer’, 'qty": '12}
Add company name here

atyo#3

2 0 ¢
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#e{ ¢% A wadw« OwWbBSOAwz |

AaTpATDE atYo#3 #nRHo Apa ¢§dBAHOo &£A d7
g. 480N ZQ@QdRHOo ZA3dLjgt +ubDza &3t Q.U
. 2 NjQpaykSeriptA R #UA > QA0 RHoO ¢330 & 64
@ D Y OJBONA DYAQIE b N ¢
gyLl] Et &£6QqDz a gt AP&D PHAE nrald i Qo kloip T
UgrRi lozd2Q8oRA2BEPQ3 Et 206DXt C
Et 246Qq3% Et ayTA Et 2 Qéz04 0A¢ LA d 3 paal ex
g.Lip Ljt
JSON . (030 &6 Dz 2ANBAWSRHBboE GeGpLUITAA HioT Geogh QA
a|% 6 Y & QUSONN sGHRdoA Badidipt ®O6QDz 1+ gOeégt Jé«
a|s 6 Y & Qlavasgript + & l@ © AIDA p HA P08 15 Hio g LA T h A
OAp Apa 2%00 _opshH .283AA 2AYFLE gop
JSON Nob&353TLIAQp ZA@QadRHOo GAaR3 T
A HA  Japvaseptt @Ay & DO 2 @ DS AG GIpR Hio | &
DHp Apa GQuA vpOsodadOE . Ns Q.
<IDOCTYPE html>
<html>
<body>
<p id=@emod></p>
<script> i i i i i
var obj = {hameaMiladd ged29, Gtatea Orehrand};
var obj_JSON = JSON.stringify(obj);
window.location = Qson_Demo.php?x&+ obj_JSON;
</script>

</body>
</html>

%06 aDz A HIAISONa OA LT pa] e &P AT I G GO RIS 4]0 R Hio
G Qv & Hio JagaBeRptd v P a
<IDOCTYPE html>
<html>
<body>
<p id=@lemod></p>
<script> o i i ) i
var obj_JSON €MameaMilada (uged29, Gtatead (Tehrandg

L JavaScript Object Notation

2 server
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var obj = JSON.parse(obj_JSON);
document.getElementByld@emod).innerHTML=obj.name;
</script>
</body>
</html>

GA" ¢98ON GawywCz Ow- 1 p
eWwad N ALjt edep20dh He A BBOWEEQRL #A0Dz §O0A T
da @iQpt (ds® & IBONA Hvs PHISANG HI GRapaotp .AA gAaAApI
v: HUQ) T HUIOISANT & HDOA NIBEISONU D AC ey Db A P3O @D A
[

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

Ji

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

Ji

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

Ji

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

Ji

{
"Name": "OpenSUSE",
"Version"; "42.3",
"Install": "zypper",
"Owner": "Novell",
"Kernel": "4.4"

b
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"Name": "Arch Linux",
"Version": "Rolling Release",
"Install": "pacman”,

"Owner": "SPI",
"Kernel": "4.13"
}1
{
"Name": "Gentoo",
"Version": "Rolling Release",
"Install": "emerge",
"Owner": "Gentoo Foundation”,
"Kernel": "4.12"
}

. ASONQfes 3E Nos5TLIQp atyYox3 20c
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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Wa %#COwHWCE P FG 0
dzqgeédvad Et 1 #np KiG2 PRLjp ¢DAOnNA | QA A
A6 0@QE+RYe (0GR ORI Hlo 6 Ap Aedza . &3
dzo #2t A |jga asnH ACOpETEMRAL) AJPTaHud) 32 IIj +qx
Q = QU I @ptAg FER ARG RIIEQ 2+ Q8 TA DQPADRHG Dk
. 03 Q2 n yEDIe GiisayBhj Huo @ G| § BER RIOA P &
clilloep qepihA @A QA&4Dz e 3auDiup: G& & QA | O
GEosY GguN dzEQafgpogdan dAkgapEmRthe .| v@ @
T QD010 RoHo? lged BAT p PYOG@A0 RHio |1 9ADz ophA . 2¢
gapoegt E I Gyl RHbBop skpblindsHoA PoydBD 4]0 R Hio

i wywC{dv
20T HOo #0& ZQAOQdORHO gOsAt EbdUStHUO! A
20l E+U *de& q@OQdRHO Al A A&dz QA 25 qa
00 @i 8. /30 35 *oa@ LeTTANTHRMDE ze2b pé
OPATK O 6 QOGN ok o E I Q1A aDsAGAHTHO SRiHaoD At
235 NOUATH eZtOGENEy R Gy Ay HE G
o IlEsqQPRAR® aPa X QELIGLHG sdEaR TOALGD LY S G GRT R
23LjTAHO *da& Et 20l Ho #0& ZQ@QdRHO
258Y Apa *0RDz #0 UKg DMae Jagaia QEd & a1
0VeaqrTs Ho
VTHo . Qyleoz s PEEITA ¢ B AdTC AzgaBHRIE Mp & P
AdpHQARA dz. I A SRHbo Edzll 2OPATUET LB E2 8060]0 B 1 «
Ao QlaLdliHbala dzEt . 2 OUQ5Ho 2dHAAHO ol o
QA pAA I aPgRe EAaBOYAHEAQRNASTLL .20
1 oOEgwHR LI ApDa . 20EQ8AHOE GQit.o QA
. Yr AAHIlo A0430 ANT3 Et qUuisHGE SQELEAE S

i WYwEE E6wAYIl t¥%-08 g°ébu CCug¢ %y

atA-o6v C
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131 A8 e \é

J Il QrRTao0 &AU 928 EEaUkLiADHEL D EPGAqERHE A
ol A AeyO &3 . GDBHAHO ktoedA Ng3lt oAp
naot o@A A@ASS5TLO DHp &A | L4 pE v HDSA
AAY dedDPAEA PRLip oFGA@EA KEPo db 3djo 64 3 kt a4
Q GAWdHHAI ApPa . AdAY THoOo 9 PRAEN Hike 42ahq)(eioatpe &
NH DREIBBUABAGA Et 26 (gl ANIMEA op AR T B&AY DG/
+ Q@ THd s+ YDAk pOAde w3+ 8 230(64Ho DAI
2p YA guoQt sYé&t . Gesé3oA QUOQop avYoe
DZ Q@Qdp d2s5830A Nndo3 s@YE . KE*xlUHo Ap:
Op & 4 6eHRLIGeOAYHSOT HI 0 DD & eUDZUpALSSES A 2YLoGdET Ceol )
Al A AA gAQATpPpH 20pT35A OQO+U 2ta | QsA
PRLI naQ d2sé&30AHo nd3Ho 2l ogsaip yndbc o
Ga2ssAQq Yot = repnjA Hlo § O &t A HA X @00 R Hu
PyO vTHo 230+#0HQp 258304H0 2403HO0 |4
2losd 20aqQeil .o ZIqOQdRHOo &A 2ALI0E e2:
A #HIOLAHO 5I0OQQdRHOC npa =20paa «®A 23

AQ@dst 2s5@8304dHo Iq@dddRHO

Sop IQeequHo Kl tRaogauRbe 1 6Ghjp EbyEaq:
A@Dz GLoeADAKRUoN DA T & T § OHPAIEZE]O.R3BoE FapidHDa A
Et Q. RAT ap Qewe Hh&E QAT T Hd gA8 Ea s3I |
NO3 Apa T &Tgt =ZqOaodRDOHPARE Yy A 25 QP B
vTHo = gALjHo K|l 3 depi Ho oepRsagydht ofTL
>oDD A Ho Q8 EPAY 3 NTRIIpAR EPY @s E50A nodo3 A

GOpPETHO de&daA 2DDA
ApPa . OQsUBA gunp 258 3p2EE 3G RRG HPO
2w ARAHHO OAp Qap @PHE @ COREISR LF O GT ¢
N O 3 HG QNMPETRRRIG fm & (HioQ 0 G JHido A Qu3A  de yedse 3
UQ390 A $05AHo Apa 1 & 7&ed@uiiHiz . 2GEARITR

L Missing Values

2 interpolated
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2403H0 Zop 2RO# pEOGLAAKAS HEx 2 A §njNE BT L]
2 Ab1F2 T A Nooesps TELEoLjHUOT 0|L@AIDz opA . 25 & 3 0 & Hic
24LpH Q. 420N BePd g0 Rg Hod U EROTpAAC . dFaD 1
258304 H0 = q0OQd §HEDAAAT A APV ES 28 3 &
qQLj3 PYOE z2A4qAQu@a®@uMpia £ nOFREQoAI A
nNdo3 Apa Te&TgO Q4ArDz Et zqéOQquHo &3t
L VATeHOp 5 Hio Nobs 5 T LJQ|po aLerq]i & pHéyR FUHL@ 5 & @] bj A

.25830A no3 apa 1

L #Ca%0m 0§ wl wa{ Ghvf

QDHBAE . VORSTHO kdé67 THo Et qQ OHREAHIdo 2\ @
SLAEHo &®8 o, $0RDz QX QOB REEAR TEAQE PV &jA

200 # (i TAG® A0 R HIE CMOORRADQE & BA HIEt Q B2 Zd 2 D:
Gr 2 &A Qqaopa GeigHo nt vTHo ULVOQTSs Ho

> QD658 R Ho &Ko A Gphajdpatoop o pE THOo 2 40 J1

. 235 g%t OpQAd MNHA 13510 Et Gedo+ PO Ky
2 OQGp H ACRa+alsT GEBER RAW + APBEDK + BT E + 0 Ljo

®& 21 QRA& Qazph+DIKTPACHDEE S RubUbUY pe&Ee dzt . & Bt . X

QAZ3o0@dHo vOQ o ChsliATATORIO RGPS T RPHIAIEEE @D & 3

SAQ30RGt 6Ap vOQ @ GQuedCHsol TEAGHHO R puér A8 sizd
o #At SA_p *& ZqQDAdRHoUvAOPEE qUADR Lo A

.gpcadtro NQATAo AUeA 2% aQ3HO d?

wiAly 3 » UQdy A fEEE Pk Gidwy wC{ 6 v

) #j wpt wi dvS$ €% Cv j

2 60 AA I qeeappi TeMsedh ysAe Wegu 2 AeqnjHo
2ROAA 2A85TLjA Ho DADGEEK #0)s tBAESdYo KA
yaizio guhA o e OGaj@+uyRNE(RAD2APR)|L > G Q|
. ZA@QAdRHo vO 2p0Oel IQOQQLjA o dgaHqz2sA

L outliers



SoEs1o0E SQdA! Il 0&5HoE héAG]g

I QRT 2. oQ6YRIHOUt O oEH S TELOpS ¥ QOWA t YRG21 o
JaYo#5TLlo Et Q@00 REGDIIR BE Yy Ay eud AA
Et SQq@QdoRHo Vo*35TLIAp : FASDAMOAE 2O G
.20pT35A Isai A &A Et &£U0Qz2
A05hHHo OFU I QRT2. z244edde gADA 20
OQ3sshHtio vi Kt £ &Ppad0 o gapepRAgRUgaTY!
P QEEHHD Ao RHIP TS A s QApt v Qe @HDTSEAHIES dzt |
. ecdQ®RIALE opi O KG2

tuDdo Zo*dUKTHo 6Ap vpO g6d dUdmEa® o R
d. aéoNj
T 1 Qo AARELETERVD. YEA ADORDz $#0 Ul
e HADHGE 1 Cas Y& idasueeudnd THEnMO! 2t |
L. 2dAd R Ho
. So0+04s 3THHe) A PAT F D tAPRLjT /&t
Ef210 200QilpsE OwidlReaPddE TQAo ApPAa *L

20 Ljdel = qoO&0+ i TFAGEUEN RMUcA 8haLg3 6t o Y Q)

2 Q# (0 TAGE@®Ad R Hio &8 p Sjhj Bué Leh @) 3ARBorAlz o 4 HIAJA Hio
TAoqdp 2addyA vOo zqoqdoRHo 0Q39g v3qp
QgoiliTHO &a knyHo NGIOGHGQPp oK &ArA HEa & Bl
a. Yyt Q@ DHp OlIZQRT &ok deFad e@® s A! 2+TO v O
.aA30%T20 At &3 @&dOAAHO0 NQU s

>APaop =2aeéhy Aed 0+ nfpoUD Rk d A@ddz QDA |
e2ss A UE+N) Et (QQdL) EeTEgA Apa _yaQeép
vO VAODRU ¢gunjp K#i Tt BERBOAAGR B A& BRLjp 3
088t gYt @&A z2pynAHo Aqop &A yDiDz Ee

L normality

2 Global outliers

8 Contextual outliers
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EBTEAHO aeqi2 Apa . Y Geht (SEBITGOARB00 (B3
20xlieRho0p OAveva@itse+3 2YIls gadAt &3 o GQu
. " ko7 Hlo" E@TEgA vO 20504 Iq@qdop 2036
26 OAA TQUOQop =4aehyAe QDHE T §EHEGEED R BE 3 T
204a4qayYy U0UQ3o qagt Apa qaodoHA 1 QnoO &30
vO 135%#0 gunp 20504 +doa | LpQHEANA = qod
®& 23pQLI Ta@adp ANHA OQTED 3 9 2%0AR
. 250ARHO S QoD2pLHlo AHA *0njt Vv TE

Nd3 Apa Il euvApH aa+pieTHEmoe HEUbHEH A | &8 & D
TAd63THOo Al A &A gop3 s5%& OollsWp qosa3
SA800 RHo  eds&yTRG@GGa R FEPEFPIBED 63t
N3E @ (GESY Et) zaoqop GES XHHuw DD 21 @y
19QDzopA .20pPT54Ho Zq@QqdRHo UQ3J nod3
Q XQOOQdRHo 2d84yA vO Ef21o0 U0Q36H0o &£A
OQGpPH 2 HAAQ 2%+ 0d Gle 3300AN 0. po Zeb808Adpy o M &6 &
ALl . 20 @00 RH0 Ne& L+ Hoee 300 RHIvA RNHG I+ HE
Nos5TLIQp .Ex21o0 UQ3sHo ®& L Apio UQ3s
vTHo Za@adRHoP YO POUEEAD It @PE eugiOES T Hod] 61
TAd (54 HOFNTEH®BWED 2%0GYITIA HeeORDES GHaoLjt
1 TRTTHIDER 1| o +deFlos & Q)GeidS3ERE T Ho
ADANLIETADP 2 i3 deHdl GO3A &boe. X0Vl TKsh Nos 5T LI
Gr 2 @A . 0. RHOALK SEAatHoJ), gRESA. D@ Q&R Fo 3 #iy e
®d 0ZLO0Ap J#ETt vTHo I@Y0dKKe Gag@ -
V0WEQae &SOheuw 3 £ O+ iHol A8 RADeE To

o

L Collective outliers
2 poxplot
8 histogram
4 scatter plot
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L Duplicate Data
2 Irrelevant data
3 Data transformation

4 Aggregation
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1 Discretization

2 Smoothing
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L Scaling
2 Featurescaling
3 Standardization

4 normalization
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1 standardization
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4 k-nearest neighbors
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L Support Vector Machine

2 normalization

8 Rescaling
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Matplotlib

# 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()
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# Importing packages

import humpy 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()

50 .
’J'
-
”
s
40 1 s
F
/
4
‘f
n =
Fa
s
-
&
20 Jad
-
-
.-P
-

10 A ‘__"'

T T T T T

10 0 £ 40 50

# 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="*', color='k’)

# Generating the paramet ers of the best fit line

m, ¢ = np.polyfit(x, vy, 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': N ame, 'Score' : Score})
# Plotting the data from the dataframe created using matplotlib
plt.figure(figsize=(9, 5))
plt.plot(df ['Name'], df ['Scorel, '-b', linewidth=2)
plt.xticks(rotation=60)
plt.xlabel('Name')
plt.ylabel('Score’)
plt.sho w()
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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.groupb y(‘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%*2
y=08*x+2

# Plotting the line

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

Seaborn

#importing the required libraries
import seaborn as sns

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

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

# Define the x and y data
x =['day 1', 'day 2', 'day 3']
y=1[154]

sns.lineplot(x, Y)
plt.show()
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Matplotlib

import numpy as np

import matplotlib.pyplot as plt

# Dataset generation

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

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

Rust

Julia

C++

Python

import matplotlib.pyplot as plt
import seaborn as sns

sns.barplot(y, x)
plt.show()
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Matplotlib

import humpy 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
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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("Rati ngs")

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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Seaborn

#Reading the dataset
titanic_dataset = sns.load_dataset('titanic")
#Creating column chart
sns.barplot(x = 'who',y = 'fare',data = titanic_dataset,palette
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

"B
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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

#Creating the dataset

cars = ['[AUDI', ' BMW', 'NISSAN',
‘TESLA', 'HYUNDALI', '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 = [[AUDI', '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
EMW

HYUNDAI

Seaborn

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.pi e(data, labels = labels)
plt.show()

Group 2

Group 1

Group 3 Group 5

COepov CywcC{d
NQU@ Ap& 20(36Dz 20+p GAjRHED HE® Aol 6bd 54 0
UQ3zo AO! &t 2R30%A Gr2 &A . +0GTAHOo 24
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Matplotlib

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, Yy)

plt.show()
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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
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¥ axis title
Seaborn

#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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Matplotlib

#Reading the dataset

x=range(1,6)

y=[ [1,4,6,8,9], [2,2,7,10,12], [2,8,5,10,6] ]
#Creating the area chart

ax = plt.gca()

ax.stackplot(x, vy, labels=['A', 'B','C"],alpha=0.5)

1 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
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X axis title

Seaborn

# 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 C1)
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()
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Matplotlib

import matplotlib.pyplot as plt
import humpy 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()
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1 Bubble Chart
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Seaborn

import matplotlib.pyplot as plt
import numpy as np

import seaborn as sns

import pandas as pd

# data
x=["IE EE", "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
)
# 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()

@

category
® conference
4 ® journal

y_axis

IEEE Elsevier Cthers
X_axis
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L picker routing problems
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2 fine tuned
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1 The Lack of A Priori Distinctions Between Learning Algorithms
2 priori assumptions

8 Overfitting
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3 biased error estimation
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cAr B a 088t @A asgA OFBHNE 2040l + Ho
vTHo 2AABRABAOPACCLOLY 2604 kosit so4a
255 ATA ZOHROAIHUPTROAOEsuvHO o7 AHio 2
2l Llloep
= 1 7T+8Q 0w p
BR gAQyTO o sihp AAUGE AAspwa&HBRS33AHD |
2pLjPIBRt grHf ed RPLjHLO PQoéyHo z2aYoeAaH . :
2 822 AYHULP GR ) A 3 2 & B¢ BAA T (CC)° TSHHAEQ 0o

L problem transformation
2 adaptation algorithms
3 binary relevance

4 label powerset

5 label ranking

6 Classifier Chain
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N0 L3 DS ¥ 6P pHo Zop A+ AHo #A 24
e2DdDAHo Al A A $doTlLjt At &Ppad0O v

1
2¥0FRHOE gRYHO guA 2pi Ho Zop 20 HL b Ho
DH)p vOQO Q4p o L QQyédHo &#A $0sAHo vQ sa
Q GQuadHo gORLI ApPa . E&TEApH 24)d+jg0Guo 2|
QAA @ E@TE&AHo ANHA $6TLAHO I &7 Hlo o QY#"
istt A &Pad0 @ 2HAAFHOo Al A vO . Nr ATLY c

1 Scene Classification
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2O HIQAQ 16LiEt 30 o DHp AAE . Q060 TLjH
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DAHI DE 20501 QTHo 20RGHO Qqt+r YLIE 21 &njs

201 @ ZosoTLA Q. uOt vA+DAHpU »HE ©CAE HE Q@
K+ATHOE PO&Ho >qgol koéit guA . qyaH

(ZQOoHo Et) =qA+r AHo #RTAt . o Z2s5Qa

kdogit ko7 O A RBEHVAOUNPLUAITELEDE a GG koo
J1TQrRTao vQ AU o GaOwROUWwp griRLA &P arp & QMAA
Gé3 20l QrR2A 2HQ3A T&8Tgt &3 .1 qrR21o0 2cC
2.0 & Ljte Cellodpyst B2 A& 0 Q@R OSOVAHIO

1

TA60t E¥f RHICE ZAédoyHo 200UE DAISO 20&dgt
clilloep qaAdy nt vTHo q@QdRHOo &A 2%

&0 Uu3aRpPH T EeaQoo ¥ GA4HSoD He &eL i 0 506 H&Q(UZA Hlo g
L30E 13E vQ 20pPT54H0o 060y Hc

e NQga gynpE @ ZQédyHo z20dU&p t+ RéTHO
. QOv O HwapQnTA #0RAt =zA+r A gqar z2apqnTé

Q koequUero 204Ljt nTO Assa .20000&HO 2
TAAr AHo 25%ATA npAt 2a2puyndDzezdodUeHo 3

! Functional Genomics Analysis
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i WOEPGV topod acCpl
TAQAr AHo 55 ATA kdg61 THe OapPpPEFA HY3 = AYO 6 ¢
ZAyeép ZAAr Ao s5ATA npATHO 00RGLT Vv O
. Vw303ZHo nHAAHo
vO . kdgieTAuoA Bygrsad HU EARJTHE Gr GTLL 0 200
gunp gaaeg «A 250+f0Q 1 LjdH qagdip ATeHop o+
®OLiETRUAoEBUGQERAAaAQ qapoylLitE ZqUQRt Il L o
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21 Q2 f OQiéHOo =2ALIE ¢§gDAnadpH = qA:r AHo
! 9 aAp 1A 2@ AHDt ZQAr AHo 58 ATA APATHO V¢
A1 sgAp1o 20HCOA ZAZAdRPH 20HQAQ g3t
LP BR PbHUde GAaudHo ¢ORLI Apa .sgApio v HC
Nt Q 2%0210 Z20AE°ANIAY Bt . NIDAREVTEHOQGE 3R
230LA ny3 ¢gop3t nTO @ GQuidHo JORLI M|
zRT O @ o, *#d0RDz ZQAr AHlo 548 A2Pyo ABAS 64
2¥Do|l Ho vO t R6THo OUpQagd -

Q (26d0AHO 23qLA A U0UQq3s6Ho vi Kt To3) 3
(ew@AAEos ES TA 5538 & Y& A3 )P geYl DBUAG U
TAoqdp alisgedeOy ELIA gunp qaAlo!r et nTC
®ad 2PD3TLA GaAGIATIALPOt = OB Ad O ge ad Ay 4 H
204Ljit A3ét $0+*+0 o VHATHAQAPE . Nr ATLF H

ZAPAQdRHO 2a84yA NP
Oo+AKp 2pQi I H Q. dUclE Q. UfAA &a5nHo A
A A2 OQqQAO oe@gqDbDzophi QAE vedY GLpLjit n
O+&p ANz @pA QA K+AQO . QosYHE aAkésoy

Lcurse ofdimensionality

2 query
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VTLiYBPpHIo Il osEDL 0
AE+TOiop+op
DO QpT k OQ D
Y

. UBQTé6Ho *0Ljgt galLHo &A f nac

. ZAOQadRH0T A aF LAt n

. QO REGPITROEGEACO P SHA 2YQ3 | Q
Y

.260AA 2Hos 2GdT AHA 20Aflod5Ho &gt
OOREIMARAR 2L gadHo vQ z2AYr &4Wo kAU 9¢oOQoé
APAa nA . IQOQadRpPH PLP1o POHALI o Al A

A0 THOAR Ae3paqiTO + zYIA
cAYyr A #uDz qadt veAO ol AHFSESTA L03A
0Z033At 310 Z+r ynjap

c2Ho6&3 2 aUoKEQ@ib@Ba3 Ha HDHABA B3 GEPReHoLGHDASE {
Apat s093At QqaHE 9 POl S THo VK@ aiopt A
. 283 +uDz OpQagd ULTot [F

I aYWvdak 3o
VHf o n&s Ho o gAN;
C45 CERT GguA no&7 THoe | qy Njo

<

.20 I dAudGa®y 2 AELAA Et 200AU0fZqoU*Q AUE
GoECHWGNjt #A o #0RDzo_ s5%a PaeTLjt At &
20t R6THO OpQaafwHo v Q v HQ|:



oBsi1oE zaoAllozasroE nodAdoe ARl

Y
00 RAMADY 3TH POI & THo Z 8% 0h@UraRidR $ ODA A H
. KGipt POFS THOo .2a*L
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A0  oGdvy O6AME &
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2O LjAT TAMOD ATAPDH 2771 5A vHS o nPATHOo =Qd
qasyr @ POISTHo Zq@Qqdp vipt 1&Q q.Yp
2 3108 (MdoLjtA . GéLjyHo npATAHO nllo qaodpa
>Aoqdp AIPTO QAL & o *2h AsAAp . 20CQcC
NSS5TLjit G30 QA ga @ GQ2sio ZQq@Qdp vi K
2 @R O I=samaUpoR)HIoHEeS e Qjg Hio nPATAHI0 npPpATO
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I.aly yqPz3Ee Ljgyrio npATAHO \pHA fedMoi@rpré & &P u

Yow «(C kK ¥é v
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I QrRT2L 0 ZA¥da N+ TLIo ATO
q. bgAqhériddy o zdTO a4 Dz 356+ 34 ynj Hicd]y Mo’
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! The Nearest Neighbor
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07 SAaHoU3 RLJA s KM ¢apdFE T A @ IO R Hu
Brw« (K#éCCpy %RCAU
.1 006THo ¢galLl ag
(ozZ¢dp3Ho Et )Y #oi POl
.2 q@adoRHo AO! &t 2PodDz Ge3
VHS 0 APDATKNY @ A2d @LRRATA) oZb Y
Bw« (K#eCCr ABRYA.
. AQd31o 6Ap vO okzszPRA Eep®h 35460 sUo
TA60a BOdRHoIAA3I &#0p 2 QdLjdMo qdLj3 1
. POIl & T Hio

G310 ZA@AAdRHOo AdAYt NATO &3 QYDA H . 2¢
20l *0& gunjp 2% Ot

0A" ewz (Q&i %w« X

20 Al IEe esBiKpLeams TEBURT WA Nobs 59 bhltj3s Bip A0 viDd I
KNN

Apa Al A ZQ@Qd RHENN: & & ]y &isb] 282F558 onyHia) sN\ps SAT
sod @t aeqiz2 vA AIA .2pTRHo GeUE 2pPTK
TAO0 f+ U JQA6A . At QRS Ho Ab Ak qRED R e &

Iris- virginica Iri&- versicolor Irig-setosa : X Q@ Qd RHo =2 &

In[1I  import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

L https://archive.ics.uci.edu/ml/datasets/lris
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v:HOIT Hio s ®anttes DT OGGITH GFLi@Tp qapoadcgt |

In[2 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)

VHATHOo *A1o0 goGaFAYAIAOPEIZESRE QL

dataset.head( 8)

z UM (ga&Dz = q@Q0d R Ho

2

5

sepal-length sepal-width petallength petal-width

BAyA &A NHE1o 20
2 0HATHO 2¢&0T t

Class

5.1
49
47
46
5.0
54

4.6

e B - T & L

5.0

v QT Hlo 5 é Y Hio

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

TeTgO qasop

35 14
30 14
32 13
31 15
36 14
39 17
34 14
34 15
Nt 5T Lo
( = g LjHo

0.2
0.2
0.2
0.2
0.2
04
0.3
0.2

Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa

Iris-setosa

. qgat ggA+ AaE Qqat AL
DAV p NQd3pl

Tt) X a&aERAbIoz & &

S do06iyTHO AP e
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q4A4A @9 TRO*fYytE TROISt @ &dALjZ AHA Qébp
Il JRT20 ATO @ 230%xiGHo Al ap .20RO+YyTHo
200xA $#0e& IQOQdp Apa
VHATHO s@ygHo goGhjTpAE BADEOR MY

In 51 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 )

Ve AO ol A 2.5260 ROHAVWTEAR R@IEIRIRGI0 Se 48 Ay A A
Il QRT2. 0 2484 y¢ A C&UTTHoLIE § BAyWLA HE& o R’ Lised

T r B8
In[6: X_train.shape
out [6]: (112, 4)
In[7: X_test.shape
out [7: (38, 4)

ZAALHo4 s B8 +MNBUA 000 Q 0f

T oDHEFOV HQITHO s&yYyHo DAAMNGDEH, A@bRsf UDH

In[1I: from sklearn.preproce ssing import StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

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

Scikit-Learn Nobt5TLJo & 648 ENNOGPHIHAT F éda&r on

In [1I: from sklearn.neighbors import KNeighborsClassifier
classifier = KNeighborsClassifier(n_neighbors=5)
classifier.fit(X_train, y_train)
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In [y pred = classifier.predict(X_test)

VALYl s E Y Qay TRy dE oeANQdak AZ 3 pHELH STRT3 Dy
classification_report Cénfusionmatrix Nos5TLlo @&@paO . q. Aos
AQ@st seyHo #U0%o . +#

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 O]

[011 Q]

[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

24838 HHOO I+ yLjHo Ad & YKNK O &ipteé AN &Ft Il sLAPE]]”
cdc&dyA AA o0ZsdY 1pDA&A& 20ADDoeessHo IARTS
'l SQ@QqdRHo IqadedyA AdAyH JalLjiod vA
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In [} error=1]

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

NO 3P HULRTRAH@®AL3 30TD Hkedl &EHBDz AOBL 58
.YQiz21o0 246035 MNHA 2ydTéHo K

YAn@4 20 HQTHo K oA FRBNAIIAE K P & Fubd T i@ G
v @00 RHOo L}

In [ 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')

VHATHO 8&6HOo APE
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. 208g6HOo ZAUYOTdzt Nobst5TLIGHYIEG@AQ ¢ unj

losg@dLoE kdg7 THo ¢PAOnA ¢ H

BEaYvedv XWMEYoUdv

. PAT &M eWEzQHAQQuA 2c0c&d I q

. Q. ORLZ GeUt QzT3E POIYTHOo O*FGT

T03 &A kds67 THo 2Z#Nj JeéddH & Ka 4DF6l H Hiu (]
.20HOAT3. 0

A+0Ljot E adaQ PASVM (UpB&dBlo 2%y

0A" ewY v &Hwdio |

KNN 260 &iDs QA0S QI0p 2484y A VM5 TALHA g2 RA(Hu

[ import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
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In [l url = "https://archive.ics.uci.edu/ml/machine  -learning -
databasesl/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)

v HIQ)TIHv o ¢vRfl oo Z Q@O RHo =2aé&é4yA

dataset. shape
(150, 5)

2L H531AA D6 = QO A10 RHd 503 &A40A3 Hist BIHA o

N§5TLIo . gat gAr AaE @&@aedYIA MRAL3E6 v Oz T2 @3
DA p NADd3ZIPH v HKX
In [4: X = dataset.iloc[;, : -1].values
y = dataset.iloc[:, 4].values
Te8TgO qas¢odop (=ZqllLjio T1+) X Q&6 &R Wbz & &
(.ZAAZ ABUo pTIyT Hlo A P 2

@ERODROE St o ®0ALES AMNHA Qép 2l Q5H0Oo =0
Il JQRT20 ATO @ 230%xiGHo Al ap .20RO+YTHo
200*A $+0& IQOQdp Apa
v HAITHO o 5B A ROE St o &dALjS A HA
In 51 from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, vy,
test_size =0.25, random_state=42)
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vEAO ol A 2.5z 3RO GROTHINEO FAQY50) 0AR- Hiot 235888 Hu
Il QRT2. 0 2a&4y¢ P C&UTTHIOLIE 3 BBWLA H@& R Lised
~ +3yBLJ
In [6 X train.shape
Out[6: (112, 4)
In [7: X_test.shape
Out [7]: (38, 4)
ZAALHo4 s B F+MNUA 00O Q 0f

ToDBHEFOV HIQTHO s yYyHo . 203%0H,. 40@bRGG UDH

In [ from sklearn.preprocessing im port StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

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

ApDaA ABAEIRPYOA S nU 20ROFfYtE 20RONStT =q
e RBakipfearn ®AUTO . PGYM THOI % Aq@EAMAP oA | & & Ho
Q kdogit 24adp sesdmodsPoedHBBEBALAQPT
Scikit-Learn 2 RSV@ A g\DD A T p 6% b2 HFTKAsI T | AHloeEO Q@ N& 5 T
EégHo #A so0edt o kbmdl NYHBUARADEE IO HoD B
Apa 20 Acbhy ®5 wa|a it pik T Gigmbld ¢ o .LIEA|Dz i 2
2002 20e&6p 20 Aldo@ETFrua POd B A THid
In [ from sklearn.svm import SVC
classifier = SVC(kernel=" linear ')
classifier.fit(X_train, y_train)
| 906AP @ DHI P NQOdIIZPH .20ROFyTHo Jét Q¢
20 HQTHOo 20y A#RH

In [y pred = classifier.predict(X_test)
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In [3]:
Out [7]:
In [1]:
In [2]:
In [3]:
Out [7]:

from sklearn.metrics import classification_report,
confusion_matrix

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

[15 0 O]
[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
Ir is-virginica 092 1.00 0.96 12

accuracy 0.97 38
macro avg 0.97 0.97 097 38
weighted avg 098 097 0.97 38

from sklearn.svm import SVC
classifier = SVC(kernel= 'rbf')
classifier.fit(X_train, y_train)

y_pred = classifier.predict(X_test)

from sklearn.metrics import classification_report,
confusion_matrix

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

[[15 0 O]
[011 Q]
[0 012]]
precision recall f1 -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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weighted avg 1.00 1.00 1.00 38

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

In [y pred = classifier.predict(X_test)

In [ 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 O]

[0 7 4]

[0 111]]
precision recall f1 -score support

Iris -setosa 1.00 1.00 1.00 15
Iris -versicolor 0.88 0.64 0.74 11
Iris -virginica 0.73 092 0.81 12

accuracy 0.87 38
macro avg 0.87 085 0.85 38
weighted avg 0.88 0.87 0.87 38

E& g Ho oA zRBd#za 0Dzt At 203+ A &P4ad0 g
kdg67 THio ¢ DAnjh HOE2RBY T &0 & mdéE A0 A | sul A
GSAA MNHA (1PpIE 3 DEQ& 2080 At Exg AFt
2oegpHo Yod8h WKEGRDI ¢ DA BOILGHE RRjdd s A QD1
.20l qedLI Tt vO guot gunp Tstt 20ed 1
.2pynA ¢gDzv0Q 20@6HOo a8 LOFt @PAaO Led
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E f+ vHo

ROMODOATPH 2A!+ HoO 2pOLI o 2&qdi
A+ 4t GQuéaH

2 pOLi o Al A

G# RIGA

GgYlo Apllo qgqar gA

AoedJgwd HA vAT6O vTHo 200HOo &dDKTHQApPp K
20QGpPH 20a08p Qagdil . aldaunHre® Ed RLjC
$3AHl0 @A S OSAHIOE 20p2obHo & 3AHo &A !
ATO .2d81 Q5Ho I QrRT20 AA E+2t 2% 3%3& gDz 9o
28 3AHlo @A I QLA gDz .o, +0TAHO oL
230%Gp ZAOQQdRHOo 2a2ldyA AO#ot Il 0% 3Ho
2530E 2884AyA vO ZQQUQQdORHO kpT5t Qasdp ¢
TAsO0AHO nodAt qagypyadOd 2y N UQTOA &A Kb
2004 Ho #0d

APDAa1) kps5pH o3 He SFPYNOETED h DS 3 ko
Il yHio TRHIGE &5 QAP0 llad 84y Ap llo¥3Ho 2%y Nj
VTHo $3AHo (030 .e%0THo I qQdAA Apa Y
2d0Al loé2 k3@t o o, %02t .*ubDd 28%0TA
ad0 vATHxLF (I epo?Arkan fiimepAde AYQép 2% Y njHo
lo¥3 2%y N YQép At vOQ ZreydnRECHePTHSR & A v
TAsdAHO ADA& o Ztodevittimgh AN HUA By O HE 3 AEAT
overfitting  PRLjp 2 3 Nn-odEFRILj0 A &dHB+ A Ho 4
goLd #O0%ATHo No&53TLIJp N1 QAQRT2L 0 ZA60a
20T Ho oa%QoHO LO0OETH 20pP20s5 2438 (GDzv(
gaodoHA Geél éHo nt &Moo 2MDTOGH Hp 6K AT
ILAQQRT2. 0 260

Wa° C3AL£PCrWEWEC{ Owro " £

L Divide-andconquer
2 split criterion

8 pruning
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gCoéndvy aéAnd
lox3Ho 2%y Nj 46t QAL 68 kel IDAR dARY &
Q 260AA 200 ANHA VvATét ZQvdad Apa G30Q |
RAROIBAIH® RHIo AN HRO ® & Réjp pv EHe = g ¢ Qb Ho
ol A . 2060%AH0 *d& I1QRT2L0 =A60aADAPAE nt
Al A nadROlPRMbol.o vQ 2000é&nAHo IoDd 4 Ho
gioo nU 2AE . g3+t Zqoqop UQ3g Apa 1e&T
ophA (00AAHO lo$f3Ho I QQyNt) ozZsd3At +#u
. POISTHO ZQq@Qqop vO
TrYQaA dAdgHo @A 2+ yoyeubting 6 A &VTQjA ooyt T
QDI W . A6 HO &8 2#ynHHo qAssa k38Tt v
t3AHo gOegtE lo¥3sHo 2%yN &A 2450TAH
2 AdP3THOR LhbAAPo: RAH T Hod Pri(T Hoe TZDY 08 9&F T
Q 0. *¥0GI &LjgTHo AQDz opAE Q@ 2%Q ¢Dz nbd
80 03rHoO NOP3ITHO $0A0 @ gpa3é&dHo vO
ARTO @ NOAATHO 2183 &0LSt ANHA $:HPGE B A HI
.2031l 0 25 3AHQp 2%
L03ATHO 2508 N) 204%0 I QyNt YQn@Aar PsyT
NosS5TLIOp GAQUELQpOR 3T hbuos ARoMBD e REFA
lo¥3Ho 25 3Ap t 4Rt . goLHE ADA1 20&#oH
Et AlA lo¥3Ho 24338 XPRPzy@ATHOOGAAL I ¥
.200%U0 283Ap C
: ORLjAHO nop
. lofF3Ho 2%y NTYLHM TORSZ 20
2.3 GG A &l o O+U &#3a O0RAjAHIC nhdp:
:NOP3ITHO &

. lo*3Hio 2%y Nj AgA s Ap 20
. 0. ¥0RDzd. Ypedd *alUltE oZsSY Afd0RDz g4 a

L pre-pruning

2 postpruning
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lvop5Hon W@P 3aQHoOA 2063 T Hc
Yov ¥4é Bjvv AgCHI-UE
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. 206008NBDlapGesywo I Ay Nt ®A 2348
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1 backwardpruning
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QAA o DD JiYt +glh) 0 EDYROP RHY PRIRH GUGA T 3 0
+Os3THOo vQ YQiz21o &®A $O08AHo AHA 1535t C
. VUBQqTsHo vQ 2UQ056A 235

0wz Ca& %v¥éedv

2d@A4AyA MNHA Quipd EZQOaFp Qejgled ¢ Ru @i oOb QF
2RTYA vOQO Q. uldt 23QqTA Al A ZQ@QdRHO 24
2RTYAHOo G+ 2 &A AsSokit-ddatdlp Neé 3

In [ import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

In[2 from sklearn import datasets
iris = datasets.load_iris()

vHATHo s@é&gho Nb&5TLJoa 8. 4034 GAorLaZE qag @AoL
DZUl p NQd 3Pt

In[4: X =iris.data
y = iris.target

In 51 from sklearn.model_selection import train_test_split

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

Ne3s6L) Q@1 o, 00 . Baokitgedio 2+yNj ZqQa AR @&
. G Q| WDécisionTredCladdifiedz Dz N 5 TLi@ Qg BWQ Q GAauéat
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In[1: from sklearn.tree import DecisionTreeClassifier
classifier = DecisionTreeClassifier()
classifier.fit(X_train, y_train)

NQd3pH . I QRT2. 0 >q@qop Ge3 ot RséTHO
2 0 HOFE o e DPRO PATHIO G (

In [l y pred = classifier.predict(X_test)

E+Qg £t $0%0 Ao .ot R6THo O6ARpP Qoa3E
QeéOs HHie 2 85 || BB A

In [ from sklearn.metrics import classification_report,
confusion_matrix
print(confusio n_matrix(y_test, y_pred))
print(classification_report(y_test, y _pred))

Out [3]: [[15 0 0]

[011 O]

[0 012]]
precision recall f1 -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

2 & 8%8/ g HoQ I+ yVkIpHIO tAONADYE s Q3 Qo Os H Il o+
S100 23%p I QRT

a»

2aYoE AESP 30ROt ApPa gAAHO 64 o0Z%b&
nN3 @ DAI P NQOOdO3ZPH .vi P kpA VIRE BDHRjA 6 Ho
2 0 HA]T Hio 2| 5oy QAgFTRpHIO

In [l from sklearn import tree
text_representation = tree.export_text(classifier)
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Out [3]:

In

In

[3]:

N 5TLiG 0

print(text_representation)

--- feature_3 <= 0.80
| ---class: 0
--- 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
I
I

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

: v HOT kv 68THQ i k p A

with open("decistion_tree.log", "w") as fout:

fout.write(text_representation)

vO alo:

GQuw 4 Ho v 4 H0Q SOEHRIMEHTADHE A BEA . b 6

2+¥ynjHo guyNj OQTSgtkipLears O K FlaykedV @ 3 s LU =
2 0 HO|T Hio 2l ddyQAGHTRpHUI® DBA H P ARG
fig = plt.figure(figsize=(25,20))

[3]:

_ =tree.plot_tree(classifier,
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AU 200 ¢Dz PALRNFPATHIARHD G JBKAPpAIRLA 2D 3 TLj/
OfToO koe ¥pa|a&kA! ¢loRS56 NALjt opdadH &y
+d00Gt *FUtO . @ VHQTHAPE .8ARHo qauAf
Ae PO o Etl AERARO Ng3A o +gT QuuZos Yo GO Ljp . E ¥z
a. ol

GAQA T3 IWeY THOE—Q ¢ A 1 DD QP qgesSrQigy it + D) LI
A6 04 AOQIEGEETERe J6 A . Upcd § @ud T B1A ReHioU # ¢
® 20U%0o Pop(QUL|IBALNGOIA TAL BO2FFL T A HIA  # 0 6 HQp
Qe s Padd O o 2% QiU Ael RujdL b THRA A0 pae dig
e pNA¢ APIA@R 24O @ DHp AHA 20qUIQp .dgR3J
A 3L 0V EHORHO Qé6PAaO Y e &63dHHG B qDHUD2

(MAP) 23 U+ 0D H

G 66 QAIERN @ a & ® QATOE™O O
ML jzYl.o GORATREIRMHO Q66
& 6 0 "QAOEM
2.3 pPMNBHI0Gs QA {1 "MaPAIQ &HA 2drrq U Q|Dz
2 oPaDBMAABIPAw 201 qQ5HI0 ApP& DD#Et v THOo |
cAl3BAMEAHO 0o BheéamdyBrEmds ¢ ynjt
200 Ho GUATHWMMDPLE. o F0s 3t &dN] DOAQR Ho
I Ao 1) oo dw hoN]
Gs QA0 A eA

L posterior probability

2 |ikelihood probability

3 prior probability

4 background knowledge

5 maximum likelihood (ML)
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P w
I/lc ” c”
GEsSYyHo vO 30 iRHOOIPGOBDIGOTEHHY A MO &
V:HTIT Hig 0 U RBYulo k 61 E
color root sound texture umbilicus surface  density sugar ripe
green curly muffled clear hollow hard 0.697 0. 41 ?
Zhou2021) 30 (i RAG AAHABGER Y
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 muffle 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
! 7
11 light straigh dull blurry flat hard 0,245 0,05 false
! 7
12 light curly muffle blurry flat soft 0,343 0,09 false
d 9
13 green slightly muffle 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
GAQATZRAGYE) LIEY &0
LI QAT 6 Q— m X p

pX
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In [ import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

In [l url = "https://archive.ics.uci.edu/ml/machine  -learning -
databasesl/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)

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

In 51 from sklearn.model_selection import train_test_split

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

In [1= from sklearn.preproce ssing import StandardScaler
scaler = StandardScaler()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)
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ApDaA BDOOLTmE 3 nU 20ROFytE 20ROISt =q
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. DHp ANHA QAE sESTHo 2358ATAE v

In [ from sklearn.naive_bayes import GaussianNB
classifier = GaussianNB()
classifier.fit(X_train, y_train)

20ROy THO Qét qQ@Qdp APDa& voRA

In [}y pred = classifier.predict(X_test)

In [5 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 Q]

[0 012]]
precision recall f1 -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
¥ gHo I+ YLjHo AwWLAEQ ykHos T BXp @ @k GEBHA0E © a]1
180 23p I QRT2. 0

20 BAUHOE ®#00Q00s0A4AH0 Yo:xR5Ho Gr 2 &A A
Nt S5TLj@ DRI H @ S Q@QdRHo &A 2FdRyHOo I
VY WAHIFHio Nos 5TLlo QatHr 2 &A Qss6padld vTH
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1 Ordinary Least Squares
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In [l  #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(Ir.coef_[0], 3))
print("a:","%.3f" % round(Ir.intercept_, 3))
Out [1l:  b: 0.425
a: 0.785
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>y = con+an (Y wi) + o+ an(D o)
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In [1]:

Out [1]:

At

W p@cYuxpT
W v pgyYuxp
W T QTCYULX
vpO QaDz A aqépiédHo vAdp3#FTHO

W PECYULXPAPCYDXTK T G@PU X
AR uwOQpv HATHO s5&yYHo ¢

#data

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

from sklearn.linear_model import LinearRegres sion
from sklearn.pre processing 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([ O. , -5.51285714, 0.76428571])
12.428571428571345
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v HATHo &8ZéHo ApPa @A qeéepi
W 8T C W X WIT 08 L TWTT
A2 v QQpv HATHO s&yHo 4§

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

#print
print(Ir.coef_)
print(Ir.intercept_)

Out [1}:  [-2.375 3.25]

2.0625

GAuéad o gOoRLI Apa |

]
T

y = 2.0625 — 2.37502, + 3.2500,

A1 W/Ed\eec”)vl
®O0t 55 AH0 #0TOoHO &#A (130 2tBodH 260 :
. kdg1 THIO sacoce& @t OLjpt
. 2530E 2A+ra Ep kosT TpH RAAA ¢ yN;
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1 convolutional neural network
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ol A #a00 .z20p(QLjgHo ZqdOpaAwddDRA g3t =

AQ@st gunHo vO Neéa
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P=1  S=3 k=3 =

e 3 RE2 ¢AGARABA o 2 AL & Tudes A h ALeYY | Hio

ny3 Apa UQogHo AA o GQ2KOog T#A o2Y do Dz
. 208 6 HoQ 248 Qgbjp 2log BaRSH 00+ 0 && DFp AP
Gr 2 &A . 2+4 WYEARIbE DHE TATAEANIDD T fOI010 3 Hio
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1 Dilation
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2300 %Xr ATOHDY &t 260G B Tubess & 22 oLjd © + Hic
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O+ AHo dzo % 30jaéHudeded wo Aj®e A AN HIA  Qa

agogy Ce{d

QZ3QE IQY#*354pH GaAAMA &E®RI HIvD &V do gt
DAL N&LIO @ 200QuadHo =qedAro | 2t &A A
K@@ Hill @ Pk s Hipad Q 9 ey & OK Qo ZHedm A Q)% WBnARY/ET3od A
.2086H0O NYy3E G0AHO ¢ 9% dDdgHIA 20 ta PADTRA Ay
L THdzt A 2504 VTHOE @ atr2%A vOo 2T
NTQ CPA&i2ArRoRd gAQdzTpH d. & &d N§ 1fow Dzl o

L atrous convolutions
2 Sparse interactions
3 parameter sharing

4 Equivariance
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1 strided convolutions
2 downsampling

8 Generative Adversarial Networks (GANS)
















































































































































































































































































































































































































































