MoreTech

DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

N1ON NTnY

(Machine Learning)

Python nowa

NN 1A N JTAIRN DNhOSN1 anNn

17''N 2l N fAIATOIL VTN YV

"'// \\i“\ v a\\‘w vf(’ . ‘\“r \', / \\\\’:.,
YA oL "‘"«” \ t“’*o‘%’ \“"‘ﬁ’ DR
)\'}\%5 : ’l ""'* X ’\;1 A‘ ‘v "
EORY \0 0"0‘0-0 ‘I:c'”‘ “'"' \‘o’ oj.
w?,qv,g’é ks %p' A RA v,‘«.‘ % $ {’9,
//;&’)“".'!"t d\‘\\\ # }f:’.*:b‘ '/,"l* :‘". ' )'~
.1}“"\\\ j’c .g lg: m{\r ) \o
r"'*« ~,,‘ ,«.\«t A \
'049 V ' ,,,\\ o-rl
\ % r \‘

o"wn - NIM% "M

Python nowa nipn n1n% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD b @) %w; .?" 1
VP97 .30/8.14 319310 97 Y 1PIZVN TOM T HY s (L] II Jjun
STIPNN TIVH,TPANTIN MPITNN NIAY ¥y¥IINn ARII01 YIDY DA 00T YR 13107 090 NINND mb:w":;;':;x:hpnn
WNTIN UIW AT 0INY WY INIU WD ’




DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

1'ND TwN? nnmy nirptTn ' ©

7' 7V yxian 0;7'N5nN .PLIN MINY 'YX DI N

30/8.14 1dn "oy |I1D>LVN TOIN

NN YN L, NAIATON NINDTAN N1V UXIAN 07 N5n

q12'N7 7w TN N"7n NN NAIRTON NINDTNA D'YTNYT AR (1IN NIRT7 KXY [TAIRD
171100 'WTn

,"NVPIN WXNKR IX )T '22 V177" IX VTYY? VT 1aNNa [onNXY7 ,DaNY ,0'77a7 0% ,'nynY 7190w 'R
NNAINA 71790 ININA XINY 310 7On MNoN WiIN'Y .IT NNAINAY NINAN XINY 770 79 INX IX "1DNn IX "UDIN
2man an>a nwIon niw1a XTIX V7NN JIOX IT

Python nowa nipn n1n% - nan M

. ) E2©) —
YXIN OPMAN CTIND TIVH2 MMNMNY MM 23 %@; '%n IIIJJun

VPNI9M .30/8.14 1191 97 ¥ PNV TOW ST Oy
TIONN TIVH, TEANTON MPITHA NIY Y8 AA01 VT 00 00T LA 0N 090 MAND it
nn TRn UMW AT 0INY WY N0 WD ’




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

DMy PIN

4 XIP'?7 )TN
6 N1dN NT'NY7 XIan
9 nimo*
10 numpy nosol 0N - 1 Ni'yo
26 matplotlib n'"oo01 0'97a - 2 Niwo
38 NumPy -2 nixnon - 3 ni7'voe
42 Python -2 ni'7nni (nI'xa19) Ni71yo - 4 ni'yo
51 AwNN “7NITT YT 21T - 5 Niwo
75 D''0'021 NMIDN NT'NY '"NNMIATX
76 nTNI7 naon nin'e? "33 KNN onmia7x - 6 niyo
98 Python naa0a nxa'? n'oNan - 7 niwo
107 Gradient Descent onma7x - 8 ni'7'wo
113 Gradient Descent 1 7y X217 n'onan niw' - 9 Ni'wo
128 TI0'NN TYX INKX TYX NTAI7 NIdN NIdN
129 TT12 [NVS01S DIYW! - 10 NI7'Yo
147 02N nwn T2y XOR hww wimm - 11 niwo
162 nnmn arro? o nwn - 11 niwo
197 Python nowa nTni? mpn miwr
198 scikit-learn n*1o0 oy airo - 13 ni7've
214 Keras n*o0 oy nmi?7 mdn 1 7w XOR ww winm - 14 ni7'yo
219 nimN2 PN anro? Keras nooian nan'n nwn - 15 ni'woe
231 VO7L NIV TIN aI'07 Keras nooian 0Nl nwA - 16 Ni'wo
246 keras win'y 71N nnmMn2a wia? ' anro - 17 nir'yos
266 DN DY 7Y DY7PYNN Wwn Itnwi i - 18 nirwoe
271 DY NN
279 Python nimso mapna
3
Python nowa nipn MY - [a7n T
il o ¢ < [navn 7

STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' i
e 0%y 0T 0IDY W'Y A WD e




MoreTech
A

DHYNHNI0N MPIXPNY NIRA DMINN 19N PU-'”D 7 L .
04-8293146 ;70 32000 no'n ,|1"50N NP7 L,NMAI7IDVI YTAYT 1'NT NLVTIPON L‘:\ 2
E-mail: Moretech@ed.technion.ac.il 70 1N

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

X177 TN

[N 79 IM71V9 |9IX NIX 207 IR NIXYYT 72 01N DNINWY NO0IANN NI NRIdN 771 Tin'%'7 ©wWor
[NV NIX 207 79 IXD D' NI L NI71mA DN DInwY wnn? nwoxn Python now 1712
NXT1D .NAIYN NAIRTO NN0NAIEIANK 'M1'NAN ANYD N1 7w D'wyn N2 T 1T (N1 79 271v9n
DN ,NTIT DN DY NwNnNnn NNNXIETTIA NUS01D NYNANn NE7nnn nd ,0'MNNnRNN 77Ny
001N N7 170 Y¥A7 0712010 .D'TAIY DN 72K N2 NNI90 NIYYAI9N N'NMIATR DY7'Y' NIND
JINNAIT N0 2y yT' 7w a11'0 y¥a71 D1Im

NI2IN TIP NIND0 7Y N2 NX TpM'7 OXN V'7NN7 X DD NIMY )TN DX QN7 MY
72OW 9D .0"NIDN DYANMIATX YN DNIYY D'OANN NINRYA TZANNY IX WIn'Y'? ninni iy
AYPN '0NNN 0'0 | [IT'R NIFNT7 1XYW 'MTNY .0MWUN |2 [IT'R KIXN7 X N2T NS DN1AN

TIZ N2 7V NI00IANN NINNAITA 7NN TN' D*IYWN 7W 27'WI1 'wyn '"ManAiRYR T ,n1ion NN
NN KX [IWRIN 7700 0770 Y2IXRT 271N 0T ) TAY RN .NIDIN NF901 W'Y TVI TIon
NITIO* N'™MPNA 701V 190 XN ,Python nowa nindnin Nimor NX 1N XKIZnY nNan N7
Jnmni 0'o7a 72y Ty ,Python v n'onnnn n"1902 win'y md Ndn NT'NY7 DiINNY 0IYzn
Gradient XxIn DNAY 'T>INN CYWXD N1dIM NTN72 D10'02 DMNMNAYR TIN'? 771D TN 1w 77NN
17 mnMnRn v N1 ronnnn vaNa [N aomn Descent

D101 YA 7Y NO0IANN NTNAY N1DN D'ANON 1IN AT 7702 .70 27NN XN TR 'wi7win 7700
VTN DR NRI7 1902 [NNXRD 7700 .00 NT'N97 TIR NIMD01 Win'Y X'77 NXTE TIONN D' NIDR'MN

N2 NN NT'NA7 NIFTIV!Y NIMD01 YIN'Y NIYIVN NTAY NIIDN 1901 NMal DTN 0702 NaviY
tensorflow -1 scikit-learn , keras

TIPN NIXKAAIT DX X207 '"MXY7 'Myin ,NM0'T N0 DONDNNYT T'NYY NN )TNl NaImy 7721
NN0NA NIXT 7D ,0'MYD 190N D'Y'9IN DA D'YUR IX D'TNY 1901 7V D'YISNN DN OX DA ,DNIN7WA
.027W NIN'SN N0 N7 JTAN JINA DN PATNIE PRYD NIYY7? DNIMN 027 "WONY?

IND .0'KAMN D'ThN N¥IN7 NIYATIN N'MID0N NNPNN VIX [DIX DX AXRNNN 229 IRXN 1'"TNN 9102
.075NN TNX 727 D" DNIX 'NRXNY DY NN'YA 12 IRXNN D

NNIoSnN |YJ'O'7 TIN¥2 120N 'MO0IN DMAIATO 0'WAT 1'NANT7I TTNY 7IX 07 DAY NINpN2a

@
AT Nj709 NX 4

Python nowa nipn n1A% - nan M

VPMI9M .30/8.14 1701 97 Y 1PIDVN TOIN ST DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

I

YD PN TIPNN TIVHY MDY Nmain 92O gyf l%ﬂ III 170N ~

1'nn TIUD 09U AT 0IDY WY NI WD




MoreTech
/

DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il wraudun myrpeh

110919 7'9nw The coding train bwa D1IVY0 7w NATON 'MN727 TN 7W NARTON NWAT IKWN
NIRXNN NR? uwp |70 New York University -2 T*7nin Daniel Shiffman

https://thecodingtrain.com

NILN2 DINN DONX YNY7 INN0N 0 T'AYN7 TVImn TIn'? 190 'K AT 11N wATn7 21N Did'oY?
T2V DTN RWIN NIX JINY7 TXD DT DRy 0'%d 017 N7 NN DTN DINN DX 107
.007w D'TNM7N7 D'MRNIN NTNY NN Ndn

:NT 1907 D1I7IN D'¥APNI NIXRNAIT DX 77100 AW Ixn DdDNN'WY

https://qgithub.com/GadiHerman/machine learning book

17 2IN27 DTN DNX DINNA "ARTO [V D7 W'Y IX NX'AW DNRYAI NT'NA ,DID'0Y
gadi.herman@gmail.com

Python nowa nipn n1A% - nan M

VPMI9M .30/8.14 1701 97 Y 1PIDVN TOIN ST DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 YN Frna NI 9NN 100 090 NI Y wny mnpan

I

. ) E2©) —
YXIN OPMAN CTIND TIVH2 MMNMNY MM 23 %‘@; '%n IIIJJun

nd TIUn 09U AT 0IDY WY NI WD



https://thecodingtrain.com/
https://github.com/GadiHerman/machine_learning_book
mailto:gadi.herman@gmail.com

MoreTech
A

DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.ll
http://moretech.technion.ac.il wraudun myrpeh

N1IDN NT'NY7 NXIAn

72 FTO TV TINA NYRY NN NI'YA NINS7 Nwornn N7 k0 (Machine Learning) nipn ntn?
TINT7 D'NNIAYR W D710 7Y N00IAN IT N'A171100 LMo NN NITYA DNIX MIN97 N N1 XY
JNIA00IN NIN'YNA DRI DX 19YWY1 NIRAAIT 1NN

NI2N2 720 'MNIoN MINN DNMIAYR Y¥INN AWNN 7Y n71Y9 NPy INNNN 0270 0'wan 707
.AWNNY POIOW DNMIATRN 'O 7Y D'TAIYA DN NN AWNNN V79 .0NMIAYKRI D1IN)

0Im

Mon niadn

v
onAYN oolan

DNnIAYN

NAIMD '97 7'N'R NIYTIN 2N KNAIT? .DNNAZRAN NIYNATI NNN2A N2 NN NINDY7 N'RNN IT nYn
?T' AN NAIMD NAUNDN [N IXIT NAT AN 7Y NN DY AUNNN TTIAN' T¥D 071K .wnnwn v
[INNO7 NN'RNN NIDN NTNY 7 nYIan 7NV NIFMIRENRIY NS0 |2 'N2AN DNNIAZR QM) XD

117 N 071X ,N'YAN DX IN97 NN 72V 0'WNTN DFTYNYD DR ' TANY7 YR [N ,NT 2101 Ni'Yva
.TINY'7 N [N T 2ANd2 NINSO0 7Y NIQN NINNAIT

NTNI7 NN 7V 001ANN DNNIAYR 7w A71IY9N [INPY DK IXNA XN IR

nIml

nTNIY Mon oOnMIAYN

"¥30 uYo

AVANVA

JNNI0N NIDNT DAY NAIDA |2 NPV 772NN DX A'¥N7 1IN0l 'oNndo 12'0 N7un BILYN ®
i Nadn w n7venl IR W X'mn *7nnn v ' 1900 qJwnina

6

Python nowa nipn n1A% - nan M

VP97 .30/8.14 1791 97 Y MITON TOIN ST Oy
STIPNN TIVH,TENITAN MPITNN NIY ¥¥IIN AaM01 Ty e FNY SRR 07 0790 N0 T Ipa

I

YD PN TIPNN TIVHY MDY Nmain 92O %@i l%ﬂ III 170N ~

1'nn TIUD 09U AT 0IDY WY NI WD




DMNI90N MIYINPRY YNIRD DMINN 190 i')b-‘ﬂn

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

NI2N2 0'P9I0N 7277 0N 1IRY V79N 7V YTMI DRIND 7W QOIX T¥D .10 K7 IR RN 'Y N'RNY
A7 NUPDIONY NIXAAIT 2V [IN'R T 7V 77N 1NXY7 N1 T DNNIRZR ?RXIN] DNMIAYR 02'9N NdIVN
YN NNS0N 2 NTI9N Y¥A7 NI 7V AT 771N wnnhwn DNNIAZRD 77NN N NKY

D'aNM78a v Tivi KNN ,0nnm nimwn L jnvosono (s 0'Tni? omnningx v m' nr 1soa
nKX 7NN 91017 .Classification - [I"a/airo ni71vo y¥a? ni7aionn nimi? nndn wnn'? nona o1l
.DMYYI D901 'IN'T NNAIT? NN 1NN VTN 1NT? DY QN7 71D 1172xY YT

‘N2N I'KA DTN DX 0'AM

oy
Object Detection

NITNAIY MIDN DINNA NIN'Yn
Classification

nITi? nadn onna o'YTin
KNN , Artificial Neural Network

NITNI7 NN DINN2 D'NNMIATR
Gradient Descent , Backpropagation

09 4 -7 'inn 1%0n
nITIo!
numpy Nn'*vo1 0N - 1 ni'yos
matplotlib n'o01 0'91a - 2 Ni'wo
NumPy -2 win'y 3In nixon oy N1y - 3 Ni7'wo
Python -2 ni7nni (niryjza19) ni7wo - 4 ni'yo

AWNN "IRITIT VTN AIXT - 5 niv'yo

Python nowa nipn n1A% - nan M

. ) E2©) —
YXIN OPMAN CTIND TIVH2 MMNMNY MM 23 %‘@; '%n IIIJJun

VPNI9M .30/8.14 1191 97 ¥ PNV TOW ST Oy
TIONN TIVH, TEANTON MPITHA NIY Y8 AA01 VT 00 00T LA 0N 090 MAND it
nn TRn UMW AT 0INY WY N0 WD ’




DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

:0"0'0d MIDN NT'NY '"NNNIATX
nTNI7 naon nin'e? "33 KNN onmiiax - 6 ni'yo
Python naaoa nxa'7 n'onan - 7 ni?wo
Gradient Descent -7 n"*'unnn niTio* - 8 NI7'Wo

Gradient Descent *1' 7y n"x1'7 n'oNa niw - 9 Ni'wo

ITI0'AN TYX INX TYX NTNI7 Nadn NIdDN
TT2 [NVS01S DY - 10 NI7'YO
012N oon 1 72y XOR v winm - 11 ni7'vo

TI0'NN DN WA NIN'O - 12 Niwo

Python nowa nTni7 nadpn iy
scikit-learn nnn T an>2 nNvo Nt - 13 Ni'wo
Keras nnn ni? ndn 1 7w XOR ww winm - 14 ni7'yo
nnmN2 PN anro? Keras nooian nan'n nwn - 15 nir'wo
Vo7V NIYTIN aI*07 Keras nooian naN'n nwA - 16 Ni'wo
keras win'y JIN nnImN2 w7 'ono airo - 17 ni'vo

D21 TYA 7Y 0'77wnn vn TNt iaa - 18 ni7ye

Python nowa nipn n1A% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O %@; l?l‘) [ e~
VP97 .30/8.14 319310 97 Y 1PIZVN TOM T HY : (L] II JJU“
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' i
e 0%y 0T 0IDY W'Y A WD e




DMNI90N MIYINPRY YNIRD DMINN 190 PD—'“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il

nITo!

Python nowa nipn n1n% - nan M
YS1ID LN TIPAN TIWNRY MY NMn 920 % ; l?l" [ —
LP179M .30/8.14 11010 97 Y MV TOM T Oy (L] II JJU“
IPNN TIVN,TPINTIN MPITHN NIY ¥¥H1IN AOM YT 0D 07 LA D07 0730 AIND 5 Twn’ mpan

BP DR
Tna en 0w AT 0IDY WY ANINDU WD A




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

numMpy N'"90I1 0'2wn - 1 Nni?'ve

ndarray nwa Tin'* 02IN1 12N nwnnwn IT n*190 .Python 7w nronnnn nvon x'n NumPy
IYNN2 0T DRINI NN DY NNdN WY IT NI7'YO9] .NI'onnn NI7Yo 7 0717 NNT0 y¥a7 17 A1Ivn
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import numpy as np

X = np.array([2, 4, 6, 8, 10])
print(“type of x is:”,type(x))
print(“shape of x is:”,x.shape)

print(x[0], x[1], x[4])

x[0]=5
print(x)
:NAN V790 NN 7NN
<class "numpy.ndarray’>
(5,)
2418
[5 4 & 8 18]
N"DNN NIKIIN DX WI9)
X = np.array([2, 4, 6, 8, 10]) numpy.ndarray o19'on *Tn'n TN YN NITAN
.DMa'R 5 7700 X Dwa
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print(type(x)) N1aN NXI DRININ 0I19'Y 210 NIX 10NN 7V arX)

. 5 %7100 YT Th wn i) n0niman vn
print(x.shape)

.(numpy.ndarray oi9'on nMa'x

print(x[0], x[1], x[4]) 72'RN TWKRD) 1IYNN NN 770 j0nn v A

.(4 xin phnknt 0 1900 12K KIN IWRIN

x[0]=5 5 -7 77yna IURIN 12'RD 7Y 1DV NIK NIY)

, VN MK 7D NI AN

print(x)

'™ Th wn v N1ann NX N'9M XM

>
shape: (5,)
™Tmm IT YN NNTan
INAN TIPN DX 2N
import numpy as np
x2 = np.array([[1, 2, 3, 4, 5],[6, 7, 8, 9, 10]])
print("print all:\n",x2)
print("type: ", type(x2))
print("shape: ", x2.shape)
print("data from row0: ",x2[0,0], x2[0,1], x2[0,4])
print("data from row1: ",x2[1,0], x2[1,1], x2[1,4])
print("all rowO0: ",x2[0])
print("all row1: ",x2[1])
1
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print("Column 0:",x2[0,:])
print ("Column 1:",x2[1,:])
x2[0,0] = 500
x2[1,4] = 100

print("all new array:\n",x2)

print all:
[[E 2 3 A& K]
[6 7 8 918]]
type: <class 'numpy.ndarray’>
shape: (2, 5)
data from rowd:
data from rowl:
[12
all rowl: [ &
Column @: [1 2
Column 1: [ &
all new array:
[[5ee 2 3 4 5]
[ 6 7 8 9 18]

all rowd:

:NAN V790 NN 7N

DYON N .DNIX A'¥NY71 DNIX NNRYT7 ,ynn NN TRR 757 nwal N1 RO DA YA T wn? nnim
:N2N NN D'OPTI'R 2 7270 1wNa NANR ‘D

[row,col]
[w] 0 %]
g 8 8 8 8
] == (1% [ 3] =
row 0 112 |3 ] 4|5
0y
row 1 6|7 |8 |9 ]|10
o
1y
shape: (2,9)
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print("all rowO0: ",x2[0])

print("Column 0:",x2[0,:])

import numpy as np

x3=np.array([[ [1,2,3,4],
[5,6,7,8]],

[ [10, 20, 30, 40],
[50, 60, 70, 801]])

print("print all:\n",x3[0,0])

print("print all:\n",x3)

print("x3.type: ", type(x3))

print("x3.shape: ", x3.shape)

print("x3[0,0,0]: =",x3[0,0,0])

print("x3[1,1,3]:= ",x3[1,1,3])

print("x3[0,0]=: ",x3[0,0])

print("x3[1,1]=: ",x3[1,1])

print("x3[0,:,0]=",x3][0,:,0])

print("x3[0,:,3]=",x3[1,:,3])

x3[0,0,0] = 500

x3[1,1,3]=100

NRINN T 7Y YN nivh nwat na

RN T 7Y YN Ny nwa? N

TA' NN vn

KN TN DX 2INd)

STINN TIVHD ,TPANTIN MIPITON NIAY YNIN 7101 Y107 DA

N7 WA 1107 0790 NIAID R Ty Winpsn

print("print all:\n",x3)
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print all:
[12 3 4]
print all:
[LL

o,

A 28 38
A 68 78

RN DDA D

D20 MPpnY

ch.technion.ac.il

:N2N U790 NK AN

]

4
3] ]

40 ]
88]]]
class 'numpy.ndarray >

=1

1013~
a,8]=:
1,1]=:

x3[8,:,3]=
prinmt all:

20
60

[123 4]
[50 68 7@ 86]

[40 80]

38 48]
70 100]]]

:X3 7wvnn nian |07

4 | 40
80
3 30
2 | 20
G 60
1 10
Oy 2
5 | 50
1 shape: (2,2.4)

2N

CTH?A XN )ynn DX funn
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70 1IN
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4
14

1 3
24

11 | 12

21 | 22 2 vy

—_—

1y

VNN Nakn TR D DX raxn A

2-1 79211 12'R 72 TWUKRD 1wnn MAR DX an .2

10 72X 797 0'9'0IN YWRD wnn MR D R akn .3

import numpy as np

x3=np.array([[[1,2],[3,41]],
[[11, 3],[12, 14] ],
[[21,1],[22, 24]]])

print("\n all:\n",x3)
print("\n all*2: \n",x3*2)
print("\n all+10: \n",x3+10)

print("\n all*2: \n",x3*2)
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X7 N IXD DY K7 7INNIRN 27w 12) 09V 077150 00N IR IXD 7Y NIDN 0'ye
7w 9w 79N .0 IX 1 170w YN NNAIT? DIW D'YIAR 0D IR DYRIPR D901 77100 0'Im N
JINT NIYWYY? TN Ni'won

NAN TN NX 2INd2)

import numpy as np

a = np.zeros((4,4)) # init 4X4 zeros matrix
print("np.zero:\n",a)

b = np.ones((1,8)) # init 1X8 ones matrix
print("np.ones:\n",b)

¢ = np.full((2,2), 7) # init 2X2 matrix of value 7
print("np.full:\n",c)

d = np.eye(5) # init 5X5 identity matrix
print("np.eye:\n",d)

e = np.random.uniform(size=[3,5]) # init 5X3 random matrix wit uniform 0 to 1 random
variable

print("uniform(size=[3,5]):\n",e)

f = np.random.uniform(-1,1,size=[2,4]) # init 2X4 random matrix wit uniform -1 to 1 random
variable

print("uniform(-1,1,size=[2,4]):\n",f)

Python nowa nipn n1n% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O gwi l?l‘) [ e~
VP97 .30/8.14 319310 97 Y 1PIZVN TOM T HY : (L] II J:“Jn
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' i
e 0%y 0T 0IDY W'Y A WD e




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.ll
http://moretech.technion.ac.il wraudun myrpeh

:NAN U790 DK AN

np.zera:
[[e. e. 8. e.]
[6. 8. 6. 8.]
[e. 8. 8. @8.]
[e. . 8. 8.]]

np.ones:

FEiL 1. Lok 154 3.1
np.full:

[[7 7]

[7 7]]

np.eye:

[[1- 9. 8. @. 8.]

[@. 1. . a. a.]

[0. 8. 1. @. a.]

[6. 8. 8. 1. 8.]

[@. 8. @. @. 1.]

[0.97348599 0.4761976 ©.89854215 0.96694981 0.55988833
uniform(-1,1,s5ize=[2,4])

[[-8.87884457 @.77854727 @.29424537 -@.90804382 ]

[-8.31196421 ©.2849986 8.34126223 @.32111584]]

NI71Y90 NX W9)

N72W90 .wnn W 0tixan irmm nx 7700 Tuple aion 0tima nian niapn ones -1 zeros Ni7yon
.NNXNNA DTN IN 009K 771DN numpy.ndarray 019'un 02IN1 NN N'TNN

YN 7w DUIXIN 1FTAM DX 7700 Tuple aion 0'ima n1an IWXRIN 0N v napn full n2iveon
2w 1DV NIXR 7700 XN 7722 numpy.ndarray 019'0n 01N N1 AYTNA N7V L TTIA Y Wl
Q1Y DNARD 792 AW 10N9Nn

D1INI NN NTAN N7IV9N .WIAN TRM-IT Wn 7w (ANN? Anwn) IR 10N N7a7n eye n7Ivon
O7TI'X7 NIIY NTINYN OPTI'RY D'RN7 U9 D'OOX 12N 770N XN 7T1IA2 nuMpy.ndarray o19'on
.NTN NXNI0N MDA IT AXN0N TRX YN DX 07700 NN

11 150N NN NIFMNYOK MY DAXN TIZn NNAIT .0"0N19 7w NIv 190n 73777 0710 uniform n'21von
numpy.ndarray 70yn n'TNNi TM-IT VN7 XY 7TIa D720 DIYRIN NNATD LNIYOIXR 7¢ N1
DNVNID 2-1 'IXIN WA 7T DR N7AEN AW nnaTn L 1-7 0 2 ot RpR 090N 7700 xan 7T
DM190n 770N XN 77122 numpy.ndarray ayn n1'Thn N7199n .0M1501 NHO 0'AX''AN 0901
UOTIN NIV DYRIPN
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import numpy

X = np.array([1
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D" T TN 023N \INn'n

:NIXT DT .NIN'WA JIN'NY AT NUMPY-1 D'V NN

as np

,2,3,4,5,6,7,8,9,10)])

print("\nprint all:\n",x)

print("start=1:stop=7:step=no ",x[1:7])

print("start=5:stop=no:step=no ",x[5:])

print("start=no

:stop=5:step=no ",x[:5])

print("start=1:stop=7:step=2 ",x[1:7:2])

print("start=no:stop=no:step=-1 ",x[::-1])

print("start=-3:stop=-6:step=-1 ",x[-3:-6:-1])

NN V79N DR A7

print all:

[A 2 3 4 5 & 7 8
start=1:stop=7:step=no [2
start=5:stop=no:step=no |

start=no:stop=5:step=no [1 2 3

start=1:stop=7:step=2 [2 4 6]

start=no:stop=no:step=-1 [18
3:stop=-6:step=-1 [8 7 6]

D' TN'N IT 029N JINn'n

XAN TN DX 2INd)

import numpy as np

x2 =np.array([ [1,2,3,4,5],
[617’8’91 1 O]’
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[11,12,13,14,15],
[16,17,18,19,20],
[21,22,23,24,25] ])

print("\nprint all:\n",x2)

print("axis O:start=1:stop=4:step=no axis 1:start=1:stop=4:step=no\n",x2[1:4,1:4])
print("axis O:start=2:stop=no:step=no axis 1:start=2:stop=no:step=no\n",x2[2:,2:])
print("axis O:start=no:stop=no:step=2 axis 1:start=no:stop=no:step=2\n",x2[::2,::2])
print("axis O:start=no:stop=no:step=-1 axis 1:start=no:stop=no:step=-1\n",x2[::-1,::-1])

print("axis O:start=-2:stop=no:step=-1 axis 1:start=-2:stop=no:step=-1\n",x2[-2::-1,-2::-1])

:NQN 0790 NN 7NN
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print all:
FEL 2 3
[6 7 8 9
[11 12 13 14
[16 17 18 19 ;
[21 22 23 24
axis @:start=1:stop=4:step=no axis 1:start=1:stop=4:step=no
[[7 8 9]
[12 13 14]
[17 18 19]]
axis @:start=2:stop=no:step=no axis 1:start=2:stop=no:step=no
[[13 14 15]
[18 19 28]
[23 24 25]]
is @:start=no:stop=no:step=2 axis 1:start=no:stop=no:step=2

axis @:start=no:stop=no:step=-1 axis 1:start=no:stop=no:step=-1
[[25 24 23 22 21]
[2@ 19 18 17 18]

[15 14 13 12 11]

[1e 9 8 i

[5 4 3 2 1]]

axis @:start=-2:stop=no:step=-1 axis 1:start=-2:stop=no:step=-1

[[19 18 17 16]

[14 13 12 11]

[9 8 7 &]

4 3 2 1]l

n'>yn 7¥ (shape) nix 'n'w

NAN TIZN DX 2INd2)

import numpy as np

x =np.array([1, 2, 3,4, 5,6, 7, 8, 9, 10])

a = np.reshape(x,(5, 2)) # change shape of x to a 5X2 array
print("reshape(x,(5, 2)):\n",a)

b = np.reshape(x,(10, 1)) # change shape of x to a 10X1 array

print("reshape(x,(10, 1)):\n",b)

Python nowa nipn n1A% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O gwi '?‘, [ e~
VP179M .30/8.14 11913 97 ¥ 1PIDVN TOM D Yy (L] II JJUI-.
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI mb:"’;;':;""’m“

1'nn TIUD 09U AT 0IDY WY NI WD




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

LML NMF L NAIT7ID01 YTAT N7 NVTIFON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

04-8293146 :7v 32000 no'n

¢ = np.reshape(x,(2, 5))

print("reshape(x,(2, 5)):\n",c)

MoreTech
A

XN MDD 2
N mynpoY

# change shape of x to a 2X5 array

:NAN U790 DK AN

reshape(x, (5, 2)):
1

>

[L ]

a0

o]
[1e]]
reshape(x, (2, 5)):
[[1
[ &

Tuple a1lon 0'21M1 N1an AwnI numpy.ndarray 7vn [IWRIN DNUNID AW N7 reshape n71yon
Yy y I [

numpy.ndarray o19'un WTn 02IN1 N1aN N'TAN N71Y9N .0771W VNN W DYIXIN 1FTAN DR 7700

JIURIN 20N VLIV WAN 7Y 0DIYN DR 7700 XN 7T

b = np.reshape(x,(10, 1))

nhalpel

.(10,1) n1an?% (10,) N1ann NN NI .ATIMY M10RI7 NNIY 772100 YN 1907 TxD NIKYY (N1

import numpy as np

™ IT)vn nian 7w NN nw/axy

KAN TN DX 2IMdD)
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x2 = np.array([[1,2,3,4], [5,6,7,8]])

d = np.reshape(x2,8) # change shape of x to one dimensional array
print("reshape(x2,8):\n",d)

e = np.reshape(x2,(8,1) ) # change shape of x to 8X1 array

print("reshape(x2,(8,1)):\n",e)

:NAN V790 NN 7N

reshape(x2,8):
[L23456 78]
reshape(x2,(8,1)):

ZNNIINN DX ANdY7 N
e = np.reshape(x2,(8,1) ) # change shape of x to 8X1 array
NNT DT NTINY 1IVRI7 YN N1an 73 N7 Nav D ,shape -2 win'y nwivn N7 nkimny

e = np.reshape(x2,(x2.shape[0]*x2.shape[1], 1))

(broadcast) h"oon? 7yn |12 Nital?1 NrOANNIX NITIYD

. NIN7172 XN K77 079 yn 2V NIronnMR NI7IYO Yyya? N1 1T NI7'Ys1 0'7'a0Nn TN 1'RY 19D
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import numpy as np

np.array([1, 2, 3, 4, 5 ])
{ x1 = x+10
print(“\n x:\n",x)

prant{*\n x1: \n",x1)

:N2N U790 DK AN

[:.LEE;AE]

-
[11 12 13 14 15]

ANV TIZ VAN NN TR 72 7Y MY nrI7 7700 Tipn and% J1ixn NX 117 ndoin It Ny
INQN TIPN T2V NIRT 0T .AX7172 win'yn n20na 7w T nwnaa

import numpy as np

x = np.array([1, 2, 3, 4, 5 ])
= x+10

print(“\n x:\n*,x)

print("\n x1: \n",x1)

x2 = np.empty([@])
1 3R x:

X2 = np.append(x2, [i+1@])
print("\n x1: \n",x2)

YN 7N 12 neaii Nronnnx niviys

:D'>YN 7V y¥a? |N1Y NISOoN Ni'‘'vmnn NI71Vo DM

import numpy as np
x1 =np.array([1, 6,9, 12, 7])
x2 = np.array([1, 3, 3,6, 2])
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x3 =x1 + x2
x4 =x1-x2
x5 =x1*x2
x6 =x1/x2

print("\n x1 + x2: \n",x3)
print("\n x1 - x2: \n",x4)
print("\n x1 * x2: \n",x5)

print("\n x1 / x2: \n",x6)

' NNDINN V79

.[ .

¥l - x2:
[@ 3¢

] ¥ wE
[ 118 27 72 14]

‘XAn T2 DATIND NI Ni7ve na y¥a |AImMd3 N1

import numpy as np
x1 =np.array([1, 2, 3,4, 51])

x2 =np.array([1, 3, 3,6, 71])

x3 = (x1 == x2)
x4 = (x1 < x2)
x5 = (x1 > x2)
Python nowa nipn n1A% - nan M
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X6 = (x1 1= x2)

print("\n x1 == x2: \n",x3)
print("\n x1 > x2: \n",x4)
print("\n x1 < x2: \n",x5)

print("\n x1 != x2: \n",x6)

:NAN V790 NN 7N

Xl == x2:
[ True False True False False]

X1 > x2:
[False True False True True]

o e

[False False False False False]

1 1= x2:

[False True False True True]

X712 21071 T 7Y YN NN

:NAN TIpN V79 NN

import numpy as np
x1 =np.array([1, 2, 3,4, 51])
x2 = x1[x1>3]

print("\n x1>3 : \n",x2)

NN

D'2ITAN DNA'RN 72 NN 12 wONY7I X1 ynn 7w 0NaRnn TR 73 7V 1127 nfan T 0T (Nnon
.3-n
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matplotlib n" 901 0'91a - 2 Ni7'Yo

N'M90N .0'VNII [1IIAN2 D' TAM-N7NI D TA'N-IT 0972 DX N Python-a nr90 x'n Matplotlib
NINMAIVO'N NI7'YAI NIVWOI NIX'Y N1 N90n Ntva .MATLAB -7 nniTa 'nindn pwnn nizoon
Yalj7> 02N NRmMN navn Nwoxn Matplotlib 3 m> XY o'y nidayni Nimmy 1nd 0iv 0ol

.Minn

NAIdDN NT'NY NIdWNA DYYYanNnn 00N 1an’? 1 Matplotlib -2 mivnwn win'y nwya nt ™A
DTN YN NN9IY

D''Y NDIYN 12 Y WY I DY

XAN TIZN DX 2IMdD]

import matplotlib.pyplot as plt
x=[1,5]

y=[1.9]

plt.plot(x,y)

plt.show()

N2 V790 NN 7N

50 1

4.5 1

4.0 1

35 A

3.0

25

20 1

15 1

10 1

10 15 20 25 30 5 4.0 45 50

IR XY

26
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.M wnnwin? 21w nin 7y n%on DX NN import n71iven e
972N 7y avn? w'w ptaiman onn nyvaip plot n7ivon e
.90 7w nnpn Nx nyalp title n7ivon e

Xmin, Xmax, ymin,] :xan 0IN'sN '97 DNI'¥N NIDIWYNA 7W 0DV NIV DX NWAlR axis n71Ivon e
[ymax

.ANRNN Y -1 X 0X? nnndn nx owaip ylabel -1 xlabel n7ivon e
.97n NX N77Inn show n7Ivon e

NI NI KNAIT a'X)

import matplotlib.pyplot as plt
x=[1,2,3,4,5]

y=[1,3,5,7,9]

plt.plot(x,y)

plt.title(‘"My Line'")

plt.axis([0, 3, 0, 5])

plt.xlabel('x")
plt.ylabel('y')plt.show()
10790
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My Line
i Y
10 -
B 4
= B
4 4
2
0 ; . . ; . . .
0 1 2 3 5 5 7 B
0"'Y NIDYN 122 7Y NI I
INAN TIPN DX 2N
import matplotlib.pyplot as plt
plt.plot([1, 2, 3, 4, 5], [2, 4, 8, 16, 32], 'g0)
plt.axis([0, 6, 0, 35])
plt.title('"My dots")
plt.xlabel('x")
plt.ylabel('y")
plt.show()
My dots
35
[ ]
30
25
204
15 4 9
10 1
[ ]
51 ©
[
0 T T T T T
o 1 2 3 4 S 6
'g' 7N yaxa 'o' Aty MIXA NI Y NI tyn go amonn®
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import matplotlib.pyplot as plt

x=(]

y1=[]

y2=[]

for i in range(0,30):
x.append(i/10)
y1.append(pow(i/10,2))
y2.append(pow(i/10,3))

plt.plot(x, y1, 'r--")

plt.plot(x, y2, 'g"")

MoreTech
A
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:NNAIT 707 01IY 0'YaNa 0'911 190N LYY N1 [aMd

#pow(x,y) calculates the y power of x

plt.xlabel('x’)
plt.ylabel('y")
plt.show()
:NAN U790 DK AN
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x

.Python 7w numpy n'onnnn NM507 NI'WA NIZIYOL WIN'W QWYL DT 7192 D'RAN TIn NIKNAIT

[NAXRN W7 TV D72 272190y [IYXRIN 7Wnn 090N 7w 01T NIX' np.arange n?1ysn
N7apn n7weonw 'wwn 1w 7w nix'opa

NnarT?

import numpy as np
t = np.arange(0.0, 3.0, 0.1)
print(t)

:NAN NN'WIN NIX 'TNN N71V90

[0.0.10.20.304050.60.70.80.91. 1.11.21314151.61.7
1.81.92. 21222324252.62.72.82.9]
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12 0.1 2w nix'oza 3 1y 0 -n 0Mvonn 75 IR N77DN NN'WA NY'7 DD TV 112NDW NIRINN IT T

x=(]
for i in range(0,30):

x.append(i/10)
el ARVl
x = np.arange(0.0, 3.0, 0.1)

TNIX X77 N1ann 72V DY Dironnn NI7IY9 Y¥A7 TWONN humpy 7¢ 011N N12Nd win'yn .pn nnne
NR7172 DIMINN TN 7D 7Y 1YY

N2 AXR7I7N narTy

y=Il
for i in range(0,30):
y.append(pow(i/10,2))

22 97nNn7 N
y=Xx**2

.nuMpy 7w 02IM1 N1aN XIN X WNRD *

OI1'0 NIX LILVY

;1707 N2IM1 012'0 NIX NXIYN
y(t) = A - sin 2=nft)
:012'0 NIX 7¥ 912 VLYY T3 7"1N NNOINA WNNWNN TIPN NIX 2IMN)
import numpy as np

import matplotlib.pyplot as plt
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t = np.arange(0.0, 2.0, 0.01)

s = 3*np.sin(2 * np.pi * 1)

plt.plot(t, s)

plt.grid() # display grid lines
plt.title("Sine wave")

plt.xlabel("time (s)")

plt.ylabel("sine wave")

plt.show()

:NQN 0790 NN 7N

Sine wave
3]
24
s 19
_—
3
0.00 0.:’25 0..‘50 0.‘?5 1.60 l.‘25 1.50 l.‘75 2.00
2.1 'an
:0'NAN NINIRD DX YovY
y(t)=5 + 5-sin (2n500¢) .1
y(t)=5"5in (2n1000¢) .2
NNO
import numpy as np
import matplotlib.pyplot as plt
t = np.arange(0.0, 0.004, 0.00001)
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y1 =5+ 5*np.sin(2 * np.pi * 500~ t)
y2 = 5*np.sin(2 * np.pi * 1000* t)
plt.plot(t, y1)

plt.plot(t, y2)

plt.grid()

plt.title("Sine wave")

plt.xlabel("t")

plt.ylabel("y(t)")

plt.show()

:NQN 0790 NN NN

Sine wave

10.0 4

7.5 4

5.0

2.5

vaoltage (V)

0.0 4

-2.51 /
; y

. / v d N W o
—5.04 L 1 — NS 1
T T T T T T T T T
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035 0.0040

12.2'man

:D'NAN NINIXD DX /00
y=10x +6 .1
y=2x2+2x—100 .2

INNo

import numpy as np

import matplotlib.pyplot as plt

x = np.arange(-20, 20, 0.1)
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y1=10*x + 6

y2 = 2*x**2+2*x-100
plt.plot(x, y1)
plt.plot(x, y2)
plt.grid()
plt.xlabel("x")
plt.ylabel("y")
plt.show()

:NQN 0790 NN 7N

600 4

400

200+

—200 +

T T T T T T T T T
—20 -15 -10 =5 0 5 10 15 20

N*TAM-IT DY NDIYN "aa 7Y DY D'yaxa NITIM TS

nr¥nn scatter n71yon NN N> T2 NI 122NN 17 novwnn plot n7IYen NX Nd TV N1 TNY
:N2N TN DX 2IN21 .02 DNIXK 12NY7 722 NI 79 0T'e

import matplotlib.pyplot as plt
x1=1[1,2,3,4,5]
y1=105,4,3,3,6]

x2 =[6,7,8,9,10]

y2 =[4,3,4,2,1]
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plt.scatter(x1, y1, c="red")
plt.scatter(x2, y2, c='blue')

plt.show()

:N2N U790 DX AN

D'VIX 7N NI7D NITRINN TRR 7V 79 D'ax? Myt ivn T )02 07D TIpn DK 197 N
N7 YINN DX 72PN DT D nny

NXT DA

import matplotlib.pyplot as plt

import numpy as np

a = np.array([ [1,2,3,4,5,6,7,8,9,10],
[1,3,7,4,8,5,9,7,3,2] D

categories = np.array([0,2,1,1,1,2,0,0,2,2])

colormap = np.array(['r', 'g', 'b")

plt.scatter(a[0], a[1], s=100, c=colormap[categories])

plt.show()
N2 V790 NN 7N
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import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

import numpy as np

data = np.array([ [6.0, 7.0, 5.0],
[2.0, 3.0, 7.0],
[3.0,7.0,2.0],
[4.0,4.0, 8.0],
[5.0, 8.0, 9.0],
[6.0,5.0,7.0],
[7.0,9.0,4.0],
[8.0,5.0,1.0],
[8.0, 2.0, 3.0,
[10.0,2.0,5.0] )

categories = np.array([0,1,1,1,1,2,2,2,2,2])

colormap = np.array(['r', 'd', 'b")

Python nowa nipn n1A% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O gw; l?l‘) 1 e~
VP97 .30/8.14 31910 97 Y 1PIZVN TOM T HY (L] II JJU“
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

v b
rnn TN U AT 0IDY WY YN0 WD MmN




MoreTech
A

DMNI90N MIYINPRY YNIRD DMINN 190 PD—'“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.ll U g
http://moretech.technion.ac.il

fig = plt.figure()

ax = Axes3D(fig)

ax.scatter(data[:,0], data[:,1],data[:,2], s=150, c=colormap|[categories])

plt.show()
N2 0790 NN NN
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NumPy -2 nixon - 3 ni?'voe
NumPy Arrays aion nixmon 7y nirronnn Ni71yo yixa? python nowa T namd 72an1 Nt ni7'woa

.0'DY 7Y 211901 N7V NNIXA 117 17 MYWONNA AXN0N .0DW 7w Tam 1T 7VYn X' nxMon
NINW 7Y XXINNIRI2AN NINIX 'Y DR MWL 11 NIXN0N 0'YNNwn Nk nainn ninvna
.01 YA 7D 7¥ 0'0aN AN DX D'A'DINN DRINVD0TD 7Y n"7.7wnn '27VN NKX |2 1INd D1IN'A

numpy array niana Nixon 7y 1arni 793 |12 Nironnn Ni7vs y¥a? 1¥o ™7 T ni7yosa
NI'YIAM NIXMON 72V NIy
NIYN 15017 DY 7Y NITIMYN 190nY NXNUN XN NI NxXNon

‘NAN TIZN NX 2INd2)

import numpy as np

a = np.array([[1, 2], [3, 4]])
b = np.array([[5, 6], [7, 8]])
x=a+b

print("a + b:\n",x)

X=X+2

print("x+2:\n",x)

X=x/2

print("x/2:\n",x)

x=a*b

print("a*b:\n",x)

:NAN 0790 NN 7N

8 10]
[12 14]]
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NnrynRnN X7 nixaon 793

NITMYN 190N 'RKINA ,(NIFYIAN K7 NIXNI0NA JNI72) DY 0'7TA2 NIXAVN 7w 79 Da y¥a7 N1
190NY NYWTN NXMI0N 7272 NT NPNA .NMIYN NXNI0N NNIYA 190107 DHY MIYKRIN N¥N0UNd
7¥ NITIMYN 19017 NIY NITINYN 19011 NIIYRIN N¥XN0AN 7¢ NNIYND 19017 NnT N2 DNIYN
NMYN NYNonn

T2V NYNINN IT 17900 .|77T122 NINT NIXMVA 7901 11'RIY 11D 12N NN 7Y 7900 NIY IT N71YD
INT DT .TIND N'win'w Xl dot n71iven

import numpy as np

a = np.array([[1, 2, 1], [0, 1, 0]])
b = np.array([[2, 5], [6, 7], [1, 8]])
¢ = a.dot(b)

print("a:\n",a)

print("b:\n",b)

print("a.dot(b):\n",c)
N2 0790 NN 7N

a.dot(b):
[[15 27]

[6 71]

NRXINN DX PIT2)

2 5
1 2 1 15 27
x | 6 T | =
0 1 ©O B T
1 8

IN2N NN 7277 1N XU DNTY .NMIYWA DNR NXN0N 9 71950 N XYY amod

http://matrixmultiplication.xyz/
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import numpy as np

x2 = np.array([[1, 2, 3, 4, 5],[6, 7, 8, 9, 10]])

a = x2.transpose() # calculate the transpose matrix
b=x2.T # same as transpose()
print("x2:\n",x2)

print("x2.transpose():\n",a)

print("x2.T:\n",b)

:NQN 0790 NN NN

X2.transpose():
1 6]

ed

et |

=]
e el Il -+ 1Y
e
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e R
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[0, I R TV ]
e IV R = L |

AW R
o
=

L= Y

o |

NIXM0N 190 y¥a? ' T -2 win'w 1A% transpose n71y91 win'y |12 71an 'K NIKYY NI '9)

NN 1T AXN0N 7V )19 Y¥A7 [N 07002 AR N TN NXYM0N 7V 190 yxa? |na X7 a7 mv
(mw 7)) X 7w 1% 71iaa

NN NNAITA T 7Y 7 T7ann NX 110
import numpy as np
X = np.array([2, 4, 6, 8, 10])

x2 = np.array([[2, 4, 6, 8, 10]])

a=xT
b=x2.T
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print("x.shape=",x.shape)

print("x2.shape=",x2.shape)

print("x:\n",x)
print("x2:\n",x2)
print("x.T:\n",a)

print("x2.T:\n",b)

x.shape= (5,)

x2.shape= (1, 5)

N2 0790 NN NN

¥ .shape= (5,)
®2.shape= (1,
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X2 -1 X NIX0NN NNIXA 1AM "Iy DX 207 '

0PI R X NI DT TN R X XNon
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X — hpearrayl[2, 4, 6, 8, lC@)

x2 = np.array([[2, 4, 6, 8, 1C®)
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Python -2 nip'7nni (nr¥219) ni7vo - 4 ni7'wo

ni7iyo

van niziysa TIXN ,0Y NN NYTAM NAN'YN yXann Ty Yoy TNXNY 17 NNWONN (DI'XPJID) ni71yo
NINAN NIA'oNN p2'Va

2019 |I1AD Y752 D'YLVEN 19017 NYDINN DX P7N7 NYWORNAN N71VD 1Y e

JDINA 02IY NiMipnn NI7IS At N e

.T1912 DNIX TINXYI D201 DN VYWOT7 CTWONN NITIVD wIinm e
:N71V9 Nnpn
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:NNT 02 def nxnn T 2y nyxann python nowa n71v9 NNman

def SignCheck(x):
if x > 0:
print(x,"is positive")
elif x < 0O:
print(x,"is negative")
else:

print(x,"is zero")

SignCheck(-10)

foriin[-2,0,10,-10,0,3]:

SignCheck(i)
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:N2N U790 NK AN

-18 is negative
-2 is negative
@ is zero

18 is positive

-18 is negative
@ is zero
3 is positive

L0ONY7 NIV IX '2'9¢ "a1'N NIN DX (0NN 7V NAXNE 190N V77d N2apPnn NIV 11NATH

return VOWNA WIN'Y IN W 'TRN X' DY9N X N71V9 NNIX D'AT

def SignCheck(x):
if x > 0:
return "positive"
elif x <0:
return "negative"
else:

return "zero"

foriin [-2,0,10,-10,0,3]:

print(i, "is", SignCheck(i))

DoNXya TN NR Y'Wn'? NI017 DTN

NNT DT .TRN )W N TNn? NIz python -2 nitive

def NewDiv(x,y):
a=x/ly
b=x%y

returna, b
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n1,n2 = NewDiv(14,4)

print(n1,n2)

for x in [[4, 21,[7,3]]:

print(NewDiv(x[0],x[1]))

def fun(a, b, c):

print(a, b, c)

my_list = [1, 2, 3]

fun (my list)

»Wn DMon P
D20 MPpnY

' NNDINN V79

(Packing and Unpacking) D"10N19 71971 TNNY? T2 * 110912 W'Y

XAN TIZN NXR 0'AM

NNAY NYTIN 737

TypeErrdr:_Fun{} missing 2 required positional arguments: ‘b’ and 'c’

NT 728 DNAR 3 77100 NN'YI MAITAY (121) CTRK 21 N7 D'P90N 1R DNVNT9 3 7277 NWpan n721von

(N71v97 mwn X7

D'AT) .07 DMK NN'WIN DR (Unpacking) 0797 T2 * 711019182 WNNWNT7 [N .0'WAN DR INDY7 '

def fun(a, b, c):

print(a, b, <c)
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my_ list = [1, 2, 3]

fun (*my list)
:NQN |9IX2 DVNID 7W VIT X7 NIND NI7Anw NI7IYO 2IMDY * 1O * 11019IKA WNNWN? NA

def Sum(*args) :
sum = 0
for i in range (0, len(args)):
sum = sum + args[i]

return sum

print (Sum(10,2))
print (Sum(1,2,3,4,5))

print (Sum(10,20,30))

nip'nn

(Y -1 X) D'V 2-n NAdNN NTIRI NAX'NAN N'0'0A NP7NN D'AT

class MyPoint(object):

def __init__ (self, x,y): #constructor
self.x = x # self is a pointer to the object
selfy =y

def addX(self, x):
self.x += x
def addY(self, y):

selfy +=y

NI N71YON W NIRIDND DANINA N7R 0D (Y -1 X) DD 2 N7apnn NI N721v9 N7710 N7 nnn
nmwnl addX niwrIN NIDoN NI7IYo 2 7710 npnnn D 12 .0x¥VN DY INRY DR NwAT NN
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n7apn (constructor) nian n71ven 7710 NP nna niz7ven 7w self 1'annn 197 NIkt na .addY
.NNXY7 Y*axn NINNKX D'7'N2 IX .NNXY7 9N

‘" wimrwn nxi MyPoint nZ7nnn nx 7700 n1oin 7w X9 Tig (907

class MyPoint(object):
def __init__ (self, x,y):
self.x = x
selfy =y
def addX(self, x):
self.x +=x
def addY(self, y):

self.,y +=y

p=MyPoint(0,0)
p.x=100
p.y=100
p.addX(-10)
p.addY(10)

print("obj p: x=",p.x,"y=",p.y)

Points_list =[]

for i in range(10):
p=MyPoint(i,i)
p.addX(-10)
p.addY(10)

Points_list.append(p)
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for obj in Points_list:

print("x=",0bj.x,"y=",0bj.y)

N NNDINN V7O

obj p: x= 98 y= 118
x= -1@ y= 10
-9 y= 11

17

712y 77NN N1M2d 0 wn DR NN IRAN NNAITA ,0M7RII'YOIN DIVNND NIAN N7IV9] 1 TANT7 N1
NINT D'AT1 .N1I2NNA NI NI7IYO7 NNITN (12222 1IX'Y7 NI AT [DIKA LY -1 X

class MyPoint(object):
def __init__ (self, x=0,y=0):
self.x = x
selfy =y
def addX(self, x):
self.x +=x
def addY(self, y):

selfy +=y

p1=MyPoint(5,5)
p1.x=100
p1.y=100
p1.addX(-10)
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p1.addY(10)

print("obj p1: x=",p1.x,"y=",p1.y)

p2=MyPoint()
p2.addX(-10)
p2.addY(10)

print("obj p2: x=",p2.x,"y=",p2.y)

Points_list =[]

foriin range(5):
p=MyPoint(i,i)
p.addX(-10)
p.addY(10)
p.x=100
Points_list.append(p)

for obj in Points_list:

print("x=",0bj.x,"y=",0bj.y)

'Y NNDINN V79

X= 98 y= 118
X= -18 y= 18
y= 18
y= 11

y= 12
e
y= 14

.NP7NNN 1M17 V99 IR QXY D IND .Y -1 X 112V DYRIPR 0D 1YAR' ) point np'7nnn NX Nnva
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import numpy as np
class point(object):
def _init_ (self):
self.x = np.random.uniform(-1,1)
self.y = np.random.uniform(-1,1)
if self.x > self.y:
self.label = 1
else:
self.label = -1
def __repr__(self): # implements to_string function

return "x="+str(self.x)+" y="+str(self.y)+" label="+str(self.label)+"\n"

p= point()
print(p)

Points_list =[]
for i in range(10):

Points_list.append(point())

print(Points_list)

n
.NNIYNWN DX PAIYY 2211 DTN A0 Jwnina NNIK wnwn label napnn

NN V79N NR A7
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898721145 label=1

8162 y=08.88977168487574498 label=1
B.5145277973129832 label=1

3 85 label=1

74 label=1

27186 label=-1
57 label=1

3935238 label=-1
1 label=-1
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AYNN "IXITT VTN AIXY - 5 nirwo

,0"{7 MINN yal D'NNIS TXD ™71 ,Nnimn oy nTiay? python nswa T namd 7220n1 Nt NIy
NN 'wR DY PIL - 2 wim'y nwya It NI7'wo1 .yalpn N2 0NN DX Tay7 T¥DI1 yapn 12 18D
Jimn Ty NIzt npsonn Python -2 nmoo x'nw Python Imaging Library 7w

N1INN Yalpy NnN'no

AWONNN MNXA MAITAY 17 IN'W .N1mn awnn? 111 hitps://pixabay.com nnmnn qim'w A1Nx7 010)
NNAIT? .0MXIF NFDT K77 D1'N2 NN 1AW NRIMNN DAY [121Y 7172 NRMN 1aRkNn NImn 1InY

train.jpg bwn NNN Xan NIMNN DX AWNN7 'MTIN

Image by David Mark from Pixabay

:NAN TIpn X anda PIL nM902 win'y In namnin DX NINSY7 1

from PIL import Image
img = Image.open("data/train.jpg")
width, height = img.size

print(width, height)

img.show()
:N71Yon
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Image.open("data/train.jpg")

NT'NA ,N'DNN 7W NXINN YA N'ON' NIRXN] X'N DAY NY7'Nn DY DY TN' NIINNN DY DX N7am
7907 [2IND [N .RXN1 XN YAPY PR NNIR NNIR WON' XN L,NINNN DY NIX 71 2wnn? andal
:NNAIT? NXINN YAIR DIR'RA 17N 1'RY N2INN 01PN 1,070 NN o'y awnny

Image.open("C:/data/train.jpg")

a0 349
AN NX v 1920 Twnw 7> kadisked 0'>1VN OY TN' ANXY NIIANA 1A DM U9

.0"70i7'9 2,672,640 n77150 namn 7v 121 i .namnn N2 nx axtn 1392 -1 nimnin

v N 10PN ,7'7nn 7010 T naimna NTIj71 DNOXNNN ,AYNN] N'0'0 N'SMA VT NT'N' X'n '70|7'9
NNWY TY '97X NINANA N'112 NN 70 .NOSTINN NIINNA IX AWNAN AX 72uW NNIXAL,DINN ,0'nN
(/ttps://he.wikipedia.org/wiki n'To'' iEn).NIMN NT'N' X' T ATHAL, NNV NI '

©)

https://commons.wikimedia.org/wiki/File:SMILE FACE 16x16 PIXEL EXAMPLE1.PNG :namnn 1ijn

DXY N'TNA N71Y9N .NAMNN DIRP'M DR NAX'NN NTNNA N7apn Image ng7nnn Y open n1yon
.MINNN DX Ax¥'NN img Dwa

.NINNN 7¥ 2ANNNEIRD DA NN'YA DNTNN img.size n71von
.NAINNN NX NA'xn img.show n71von

D'DIX71 NIANTIMN ANI7ID' NIX? NRIMN T2 N1'YLYY AT 7192 nwnwn PIL hnoon
DIYN JIN7 NN NRIMN [1vu? nMwosxnn matplotlib n1o01 11va 1900 qJwnna .0maaTON l/
.numpy
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namn 2y ni7yoe

NI7IY9N NX DT XN T2 .NANMN TIA'W Y¥a7 17 nNNwWoXnn Ni7iys 19on 7710 Image np'7nnn
(transpose) 19'01 (resize) mimn 7w 771a '11'w (corp) namnn yopn Jin'n L (rotate) namn 2o
> mimn v

from PIL import Image

img = Image.open("data/train.jpg")

width, height = img.size

img45 = img.rotate(45)

area = (width/2-200, height/2-200, width/2+200, height/2+200)
img_crop = img.crop(area)

newsize = (width//4, height//4)

img_resize = img.resize(newsize)

img_transpose = img.transpose(lmage.FLIP_LEFT RIGHT)

img45.save("data/train45.jpg")
img_crop.save("data/train_cropped.jpg")
img_resize.save("data/train_resized.jpg")
print("Old image size:", img.size)
print("New image size:", img_resize.size)
img45.show()

img_crop.show()

img_resize.show()

img_transpose.show()

NYININ NUITA DT0N N77100 DAMN AY'TNAE NIT N7 img.rotate n7iveon
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area NINWNN T V773W TVNTD 'S 7Y NINNN YL 7Y JIN'N NY¥an img.crop n71yon

area = (width/2-200, height/2-200, width/2+200, height/2+200)

newsize n1Unn 0T 72pNNnn N0VNIO 'S 7V NIMNN 7T 1'Y NYXan img.resize n71yon

newsize = (width//4, height//4)

img_resize = img.resize(newsize)

NN 19NN N7W NNAITA .N7aN XY 0N190 'O 7V Naimn'? 190 nyyan img.transpose n'71yon
(Image.FLIP_LEFT_RIGHT) 7xnw% 'am

img_transpose = img.transpose(Image.FLIP_LEFT_RIGHT)
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20N N7IYDY 79I0NN DWA YAId NINNN DX NINIY save n71yon

img45.save("data/train45.jpg")

nlinna 0'yaY nann

Z|3.'7 1INYWY7 N1IYAY NIINN DN'YAyn T¥D 0T

from PIL import Image

img = Image.open("data/train.jpg")

img1 = img.convert("L")

img2 = img.convert("1")
img1.show()

img2.show()

.NINNN '9IX DX A'TANN 20N Najn img.convert n71yon

255 -7 0 "2 7TI2 W NrAY 7130 2079 75 i L[27 N7 namnn 7w nnn yyan "L" qonion
:NINQN NNOIRN T 7V YXANN 1IOX A7 IX |27 2INWY N11yaxn mimn nann

L =R*299/1000 + G * 587/1000 + B * 114/1000
Apnn 20i'9n 7w 7ind1 Py 01Tk DY on R, G, B ool wTnn 70i'90 7w DAy nfr L wno

2-n TAXK NI'N7 710' 7072'9 72 NAW AWTN NAIMNT? NI , NI NIMN? nnn yn 1" 2on1on

255 18 0 oD
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:NNNN NKYT7 N2INN V79 DX DT .NNNN NKY NAIMN DXY A'Thn A71V9N

27N namn

P— n:lm
.07 DNNIAYR wnnnn TI? 12X D2 NNO] 190N | Wnna

NNIX D2 D'YAXY? NINNA 7N'o

L1n0n Xy 'wvni 7NN NNXWY YN, DITRN NNXWY [IYXRN .00 nwIwn 'na namna I70|7'E) )
V2a¥ 0'RN NIMN 702 "WKRD NRIY NRMN wity? namnn Nx NSV N'1DIN [N AT [NpR'Y |'3.ﬂ'7 1D

from PIL import Image
img = Image.open("data/train.jpg")
width, height = img.size

data = img.getdata()

R=]
G=1
B=1
for i in data:

R.append((i[0], O, 0))
G.append((0, i[1], 0))
B.append((0, 0, i[2]))

NDINN TR 707 .12 TNR

imgR = Image.new(mode = "RGB", size = (width, height))

imgG = Image.new(mode

"RGB", size = (width, height))
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imgB = Image.new(mode = "RGB", size = (width, height))
imgR.putdata(R)

imgG.putdata(G)

imgB.putdata(B)

imgR.show()

imgG.show()

imgB.show()
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https://he.wikipedia.org/wiki/JPEG
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for i in data:
R.append((i[0], O, 0))
G.append((0, i[1], 0))
B.append((0, 0, i[2]))
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from PIL import Image
img = Image.open("data/train.jpg")
data = img.getdata()
foriin range(100):
print("pixel", i , "=", data[i])
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from PIL import Image
img = Image.open("data/train.jpg")
width, height = img.size
data = img.getdata()
BIN =]
for i in data:
avg = (i[0]+i[1]+i[2])/3
if avg<60:
BIN.append((255, 255, 255))
else:
BIN.append((0, 0, 0))
imgBIN = Image.new(mode = "RGB", size = (width, height))
imgBIN.putdata(BIN)

imgBIN.show()
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from PIL import Image
img = Image.open("data/train.jpg")
width, height = img.size
data = img.getdata()
BIN =]
for i in data:
avg = int((i[0]+i[1]+i[2])/3)
BIN.append((avg, avg, avg))
imgBIN = Image.new(mode = "RGB", size = (width, height))
imgBIN.putdata(BIN)

imgBIN.show()
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from PIL import Image
img = Image.open("data/train.jpg")
width, height = img.size
area = (500, 580, 640, 650)
img_crop = img.crop(area)
data = img_crop.getdata()
BIN =]
for i in data:
avg = (i[0]+i[1]+i[2])/3
if avg<60:
BIN.append((255, 255, 255))
else:
BIN.append((0, 0, 0))
width, height = img_crop.size
imgBIN = Image.new(mode = "RGB", size = (width, height))
imgBIN.putdata(BIN)
newsize = (width*3, height*3)
imgBIN = imgBIN.resize(newsize)

imgBIN.show()
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import numpy as np

import matplotlib.pyplot as plt

pixels =[
[ [255,0,0],[255,255,255],[0,0,0],[0,255,0],[255,0,255] 1,
[ [255,255,0],[0,255,255],[0,0,255],[100,100,100],[50,50,50] ]
]

array = np.array(pixels, dtype=np.uint8)
plt.imshow(array)

plt.show()
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pixels = np.zeros([400,400,3],dtype=np.uint8)
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import numpy as np

import matplotlib.pyplot as plt

pixels = np.zeros([400,400,3],dtype=np.uint8)
pixels[:,:] = [0, 128, 255]

print(pixels)

plt.imshow(pixels)

plt.show()
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import numpy as np
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import matplotlib.pyplot as plt

pixels = np.zeros([100,200,3],dtype=np.uint8)
pixels[:,:100] = [255, 0, 0]
pixels[:,100:] = [0, 0, 255]

plt.imshow(pixels)

plt.show()
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import matplotlib.pyplot as plt

import numpy as np
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pixels = np.zeros([100,200,3],dtype=np.uint8)
pixels[:,:100] = [255, 0, 0]

pixels[:,100:] = [0, O, 255]

pixels[25:75,25:75] = [0, 0, 255]
pixels[25:75,125:175] = [255, 0, 0]
print(pixels.shape,type(pixels))
plt.imshow(pixels)

plt.show()
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import numpy as np
import matplotlib.image as imglib

import matplotlib.pyplot as plt

img= imglib.imread("train.jpg")

data = img.copy()
data[0:100,0:100]=[255, 0, 0]
data[100:200,100:200]=[0, 255, 0]
data[200:300,200:300]=[0, 0, 255]
data[300:400,300:400]=[255, 0, 255]
data[400:500,400:500]=[0, 255, 255]
data[500:600,500:600]=[255, 255, 255]
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plt.imshow(data)

plt.show()
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data[0:100,0:100]=[255, 0, 0]
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data[0:100,0:100,0]=255
data[0:100,0:100,1]=0
data[0:100,0:100,2]=0
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from PIL import Image

import numpy as np

img = Image.open("data/sea0.jpg")
img.load()

seal = np.array(img, dtype=np.uint8)

print ("sea0 - Green =", sea0[:,:,1].sum() / sea0[:,:,1].size)

print ("sea0 - blue =" , sea0[:,:,2].sum() / sea0[:,:,2].size)

img = Image.open("data/land0.jpg")
img.load()

land0 = np.array(img, dtype=np.uint8)
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print ("landO - Green =", land0[:,:,1].sum() / landO[:,:,1].size)

print ("landO - blue =", landO0[:,:,2].sum() / land0[:,:,2].size)
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Image by Michelle Maria from Pixaba Image by Sasin Tipchai from Pixabay
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from PIL import Image

import numpy as np

sea_list =[]
land_list =[]
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for i in range(10):
img = Image.open("data/sea" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)

sea_list.append(datal:,:,1].sum() / data[:,:,1].size)

img = Image.open("data/land" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)

land_list.append(datal:,:,1].sum() / data[:,:,1].size)

print("\nsea_list:\n",sea_list)

print("\nland_list:\n",land_list)
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from PIL import Image
import numpy as np

import matplotlib.pyplot as plt

sea_colors =]

for i in range(10):
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img = Image.open("data/sea" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)
=11
for i in range(3):
t.append(datal:,:,i].sum() / data[:,:,i].size)

sea_colors.append(t)

land_colors = list()
for i in range(10):
img = Image.open("data/land" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)
t=1I
for i in range(3):
t.append(data[:,:,i].sum() / data[:,:,i].size)

land_colors.append(t)

sea_array = np.array(sea_colors) #convert the list data type to numpy data type

land_array = np.array(land_colors) #convert the list data type to numpy data type

# red green
plt.subplot(131)

sea_array0 = sea_array[:,0]
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sea_array1 = sea_array[:,1]
land_arrayO = land_array[:,0]

land_array1 = land_arrayl[:,1]

plt.plot(sea_array0, sea_array1, 'bo', land_arrayO0, land_array1, 'r+')

plt.xlabel("red")
plt.ylabel("green")

plt.title("Sea or Land option 1")

# red blue

plt.subplot(132)

sea_array0 = sea_array[:,0]
sea_array1 = sea_array[:,2]
land_array0 = land_array[:,0]

land_array1 = land_arrayl[:,2]

plt.plot(sea_array0, sea_array1, 'bo', land_arrayO0, land_array1, 'r+')

plt.xlabel("red")
plt.ylabel("blue")

plt.title("Sea or Land option 2")

# green blue
plt.subplot(133)

sea_array1 = sea_array[:,1]
sea_array2 = sea_arrayl:,2]

land_array1 = land_array[:,1]
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land_array2= land_array[:,2]

plt.plot(sea_array1 , sea_array2 , 'bo', land_array1, land_array2, 'r+")

plt.xlabel("green")

plt.ylabel("blue")

plt.title("Sea or Land option 3")

plt.show()
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land_colors.append([data[:,:,color].sum() / data[:,:,color].size for color in range(3)

t=1]

foriin range(3):

t.append(datal:,:,i].sum() / data[:,:,i].size)

land_colors.append(t)

Sea or Land option 1

Sea or Land option 2
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import matplotlib.pyplot as plt

import numpy as np

data=np.array([ [6, 7],
[2,3],
[3.7],
[4,4]
[5.8],
[6,3],
[7.9]
[8,5],
[8,2],
[10.2] 1)

categories = np.array([0,1,1,1,1,2,2,2,2,2])

colormap = np.array(['r', 'g', 'b"])

plt.scatter(data[:,0], data[:,1], s=100, c=colormap[categories])
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plt.show()
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a=x2-x1=8-6=2

b=y2-y1=7-5=2
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d= \/(xZ —x1)* + (2 —y1)*
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import numpy as np

data = np.array([ [6.0,7.0],
[2.0,3.0],
[3.0,7.0]
[4.0,4.0],
[5.0,8.0],
[6.0,5.0],
[7.0,9.0],
[8.0,5.0],
[8.0,2.0],
[10.0, 2.0]))

def euclidean_distance(p1, p2):
dx = float(p1[0]-p2[0])
dy = float(p1[1]-p2[1])
d = np.power(dx,2) + np.power(dy,2)

return np.sqrt(d)

print("\nAll Euclidean Distance from point: ",data[0], "\n")
for point in data:
distance = euclidean_distance(data[0], point)

print(distance)
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All Euclidean Distance from point: [6. 7.]
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import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

import numpy as np

data =np.array([ [5.0, 5.0, 5.0],
[0.0,0.0,0.01,
[3.0,7.0,2.0],
[4.0, 4.0, 8.0],
[5.0,8.0,9.0],
[6.0,5.0,7.0],
[7.0,9.0,4.0],
[8.0,5.0,1.0],
[8.0, 2.0, 3.0],
[10.0,2.0,5.0] 1)

def euclidean_distance(p1, p2):
d=0.0
for i in range(len(p1)):
a = float(p1[i])
b = float(p2][i])
d += np.power((a-b),2)
d = np.sqrt(d)

return d

print("\nAll Euclidean Distance from point: ",data[0], "\n")
for point in data:

distance = euclidean_distance(data[0], point)
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print(distance)

categories = np.array([0,1,1,1,1,2,2,2,2,2])
colormap = np.array(['r', 'g', 'b"])

fig = plt.figure()

ax = Axes3D(fig)

XN MDD 2
N mynpoY

ax.scatter(datal[:,0], data[:,1],data[:,2], s=150, c=colormap[categories])

plt.show()
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d= \/(x2 —x1)*+ (2 —y1)* + (22 —z1)?

d=\/(5—0)2+(5—O)2+(5—0)2=8.66
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import matplotlib.pyplot as plt

import numpy as np

data = np.array([ [6.0,7.0],
[2.0,3.0],
[3.0,7.0],
[4.0,4.0],
[5.0,8.0],
[6.0, 5.0,
[7.0,9.0],
[8.0,5.0],
[8.0,2.0],
[10.0,2.0] ])

def euclidean_distance(p1, p2):
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d=0.0
for i in range(len(p1)):

a = float(p1[i])

b = float(p2][i])

d += np.power((a-b),2)
d = np.sqrt(d)

returnd

def KNN(train, test, K):

distances =]

NN =[]

for p in train:
dist = euclidean_distance(test, p)
distances.append((p, dist))

distances.sort(key=lambda dist: dist[1])

distances = np.delete(distances,[0], axis=0)

for i in range(K):
NN.append(distances]i][0])

return NN

neighbors = KNN(data, data[0], 3)

for neighbor in neighbors:

print(neighbor)
‘K=3 112y xan von nX 1A
Python nowa nipn n1A% - nan M
YEII0 OPIAN TINN TIWRY MY mMnatH 920 ggw; .?‘, I ~
VPN .30/8.14 1191 97 Y YPIIVN TOM ST Sy - L) II 120N
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' i
e 0%y 0T 0IDY W'Y A WD e




MoreTech
v

DMNI90N MIYINPRY YNIRD DMINN 190 i')b-‘ﬂn

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

:K=1 112y xan 079 NI

:NQN D'YONN 71 NIRXINN DX |NA]

.predict n71yon nx 2amdY N ni? naopna KNN o7y oiwes iz namoa jnnkn 27%wn

woNn? 0'¥N X NY7RW test bwa C0N19d NTTIA AT Ltrain Dwa 0N NI YN 73N n71von
train 7wna N D norw nxip IrR? (vxnn Ibl owa niran vn N nianpn NIman X
N71won .test nTIzan N>"w DX IT'R7 VA1 D' 7V NITIRIN 190N NX VaIpw K Dwa 9o 1unIol
.NXIAPN 190N KINY TR 20NI9 1'TNN

:0'NaN D'AYYYUN AR Y¥AN IT 271y

DYDY Jon DI7X 707 test nT77 nianp DN nimzan Wity nx 737 15 KNN f71von nx nn
:KNN n721yosnn n'7apmv

85

Python nowa nipn n1A% - nan M

VPN .30/8.14 1701 97 Y PIDVN TOIN YT DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 YN Frna NI 9NN 100 090 NI Y wny mnpan

I

. ) E2©) —
YXIN OPMAN CTIND TIVH2 MMNMNY MM 23 g‘@; 'ﬁn IIIJJun

'R0 TIUD 09U AT 0IDY W'Y NI WD




MoreTech
v

DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.ll
http://moretech.technion.ac.il

oPNoNILN NPy
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out = [row[-1] for row in neighbors]

return max(set(out), key=out.count)

return_NN
2]

pr o)

ne = t, 1bl, K)
out = [row[-1] for row neighbors]
return max(set(out), key=out.count)
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def KNN(train, test, Ibl, K):

distances =[]

for t, in zip(train,lbl):
dist = euclidean_distance(test, t)
distances.append((t, dist, 1[0]))

distances.sort(key=lambda dist: dist[1])

NN =[]

for i in range(K):
NN.append(distancesi])

return NN

import matplotlib.pyplot as plt

import numpy as np

train_data = np.array( [
[2.0,3.0],
[3.0,7.0],
[4.0,4.0],
[5.0,8.0],
[6.0,50],
[7.0,9.0],
[8.0,5.0],
[8.0,20],
[10.0,2.0] 1)
87
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train_lbl = np.array( [
(1]
(1]
(1]
(1]
[2],
[2],
(2],
[2],
(21 D

test_data = np.array([[ 6.0, 7.0]])

def euclidean_distance(p1, p2):
d=0.0
for i in range(len(p1[0])):
a = float(p1[0,i])
b = float(p2]i])
d += np.power((a-b),2)
d = np.sqrt(d)

return d

def KNN(train, test, Ibl, K):
distances =[]
for t, I in zip(train,lbl):

dist = euclidean_distance(test, t)
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distances.append((t, dist, 1[0]))
distances.sort(key=lambda dist: dist[1])
NN =[]
for i in range(K):

NN.append(distances]i])

return NN

def predict(train, test, Ibl, K):
neighbors = KNN(train, test, Ibl, K)
out = [row[-1] for row in neighbors]

return max(set(out), key=out.count)

prediction = predict(train_data, test_data, train_lIbl, 3)

print("prediction: " , prediction)
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Iris Setosa 100 Iris Versicolor 010

(o"'w'7 nNwox oy 1IN win'wY) https://commons.wikimedia.org/wiki/lris_Iridaceae :nimnn ipn
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(om'R 7w nnd "y NIKR) petel -nIK @
(o'x 7w nnid v ann) petal -nann e
(om'x 7w yraan "y IR) sepal -n IR @
(om'x 7w yraan 7y ann) sepal -nann e
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https://www.neuraldesigner.com/files/datasets/iris flowers.csv

:D'RAN DRIMIN DX 72 Excel naoim 1 7y 0fiman yalp N nnoa

| A | i L & B] i E

1 |sepal_length sepal_width petal length petal_width class

2 s 1 3.5 1.4 0.2 iris_setosa

3 4.9 3 1.4 0.2 iris_setosa

4 a.7 3.2 1.2 0.2 iris_setosa

3 4.6 3.1 15 0.2 iris_setosa

] 5 3.6 1.4 0.2 iris_setosa

7 5.4 3.9 1.7 0.4 iris_setosa

a8 4.6 3.4 1.4 0.3 iris_setosa

= 5 3.4 1.5 0.2 iris_setosa

10 4.4 2.9 1.4 0.2 iris_setosa
1 4.9 31 1.5 0.1 iris_setosa

12 54 3.7 15 0.2 iris_setosa
13 4.3 3.4 1.6 0.2 iris_setosa

14 4.8 3 1.4 0.1 iris_setosa
15 4.3 3 11 0.1 iris_setosa

16 5.8 4 1.2 0.2 iris_setosa
17 5.7 4.4 1.5 0.4 iris_setosa

18 5.4 3.9 1.3 0.4 iris_setosa

2 5.1 3.5 1.4 0.2 iris_setosa

20 2.7 3.8 1.7 0.3 iris_setosa
97 5.7 3 4.2 1.2 iris_versicolor
98 5.7 2.9 4.2 1.3 iris_versicolor
9 6.2 2.9 4.3 1.3 iris_versicolor
100 5.1 2.5 3 1.1 iris_versicolor
101 5.7 2.8 4.1 1.3 iris_versicolor
102 6.3 2.3 6 2.5 iris_virginica
103 5.8 2.7 21 1.9 iris_virginica
104 7.1 3 59 2.1 iris_virginica
105 6.3 2.9 5.6 1.8 iris_virginica
106 6.5 3 5.8 2.2 iris_virginica
107 7.6 3 6.6 2.1 iris_virginica
108 4.9 2.5 4.5 1.7 iris_virginica
103 7.3 2.9 6.3 1.8 iris_virginica
110 6.7 2.5 5.8 1.8 iris_wvirginica
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import numpy as np

from termcolor import colored

vir_iris_data = np.genfromtxt(‘iris_for_ML.csV', delimiter=",")

print(vir_iris_data)
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import numpy as np

from termcolor import colored

vir_iris_data = np.genfromtxt(‘iris_for_ML.csV', delimiter=",")
random_iris_data = np.random.permutation(vir_iris_data)
test_data = random_iris_data[0:10,:4]

train_data = random_iris_data[10:,:4]

test_Ibl = random_iris_data[0:10,4:]

train_Ibl = random_iris_data[10:,4:]

print("\nrandom_iris_data: \n",colored(random_iris_data, 'red'),"\n")
print("\ntrain_data: \n",colored(train_data, 'blue'),"\n")
print("\ntrain_lbl: \n",colored(train_1Ibl, 'blue'),"\n")
print("\ntest_data: \n",colored(test_data, 'green’),"\n")

print("\ntest_Ibl: \n",colored(test_lIbl, 'green’),"\n")
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random_iris_data: test_data: train data: test 1bl:  train_1bl:

TiPn nR 7231 KNN DNy wimm? manow ni7iysn wi?w oy TN DIMNIN 112N NN Ti DX A7¢)
‘Nan
import numpy as np

from termcolor import colored

vir_iris_data = np.genfromtxt('iris_for_ML.csV', delimiter="")
random_iris_data = np.random.permutation(vir_iris_data)
test_data = random _iris_data[0:10,:4]

train_data = random_iris_data[10:,:4]

test_Ibl = random_iris_data[0:10,4:]

train_Ibl = random_iris_data[10:,4:]

def euclidean_distance(p1, p2):
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for i in range(len(p1)):

a = float(p1[i])

b = float(p2[i])

d += np.power((a-b),2)
d = np.sqrt(d)

return d

def KNN(train, test, Ibl, K):

distances =]

for t, I in zip(train,Ibl):
dist = euclidean_distance(test, t)
distances.append((t, dist, 1[0]))

distances.sort(key=lambda dist: dist[1])

NN =]

for i in range(K):
NN.append(distancesli])

return NN

def predict(train, test, Ibl, K):
neighbors = KNN(train, test, Ibl, K)
out = [row[-1] for row in neighbors]

return max(set(out), key=out.count)

for i in range(len(test_data)):
p = predict(train_data, test_data[i], train_lbl, 1)

print("test_Ibl:" , colored(test_Ibl[i], 'green’) ,"prediction:
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", colored(p, 'green’) )
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test_1bl:
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test 1bl:
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test 1bl:
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prediction:
prediction:
prediction:
prediction:
prediction:
prediction:
prediction:
prediction:
prediction:
prediction:
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import numpy as np

import matplotlib.pyplot as plt

x = np.array([0, 1, 2, 3,4, 5,6, 7, 8)])

y =np.array([1, 4, 2,5,7, 8, 8, 9, 10])

plt.scatter(x, y, color ="g", marker = "0", s = 40)

plt.grid()
plt.show()
IN2N NITIRIN 972 DX 73
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NIV VI 'MMMXN )vn |'1'7 22N |'2 0'YAS5nn DO T 7V nawiInnn 7Tmn NIX\AY DX ')
‘X2n nhonn

(d0) 2+ (d1) 2+ (d2) 2+ (d3) > + oo+ (dn) 2
JNMYOKRN N Mo nt'nn TN NRAY 1AW nan 17 NIXN7 X'n nonn

17¢ JIN'NN DT WD 79 VI1o'wn Tni73) b -1 m 2w v et nn nyT? ' 0t w7 vant tm
.y 1~ Dy

NXXIND .NITAIN DX 0OX7 NHYWNYTI IX'AWN NNON NX 1ITA? N1 ,7"10 m,b 'y NX KIxnY 1D
:NIN2N NIXNONA NAXIN N7ApNNN

é(xi_;c)(yi_f)

m = m ;
Z (xi_x)
i=1
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NINQN NIXNOIN 3 NX W19)

n

.n Ty 1-n 7NN 0M2RD 75 DD MM |'¥n Y n'on e

i=1

.n TV 1-n 7nn DMQ'RN 7D YXINNA N2ITAY 01NN )-/ -l X D'IN'on e

‘N2 Nnoin wnnea b v 7Vn NX awny '

b=y—m-Xx

NITHA 27150 DM ']WMYJ'? NI NNR'RNNN NNIXYZA N'0NAN 17 NIN'¥N7 N"DINN TIj? NIX 2ANd)

import numpy as np

import matplotlib.pyplot as plt

ax = plt.gca()
ax.spines['left'].set_position('zero')
ax.spines['right'].set_color('none’)
ax.spines['bottom'].set_position('zero')
ax.spines['top'].set_color('none’)
plt.xlim([-1, 11])

plt.ylim([-1, 11])

plt.grid()

x =np.array([0, 1, 2, 3, 4, 5, 6, 7, 8])
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y =np.array([1, 4, 2, 5,7, 8, 8, 9, 10])

X_mean= np.mean(x)
y_mean= np.mean(y)
m = (np.sum((x_mean)*(y-y_mean)))/(np.sum((x_mean)*(x_mean)))

b =y _mean - m*x_mean

print("m =",m," b =",b)

x_line = x

y_line=m*x+b

plt.plot(x_line, y_line, color = "b")

plt.scatter(x, y, color ="g", marker = "0", s = 40)

plt.show()
IN2N U790 DK AN
®
Fa
o T T T T T
2 4 6 8 10
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:Python nowa 77 nkan nXIwnNn N 0NN X 1Y 91K 2% In'y

é(xi_)_c)(yi_)j)

5 (-5
i=1

X_mean = np.mean(x)
y_mean = np.mean(y)
m = (np.sum((x-x_mean)*(y-y_mean)))/(np.sum((x-x_mean)*(x-x_mean)))
X_mean D'INYnn 11 .N71y97 10N19d 0'7apny 0NAKRD 7D YXInn DX NN'TNN Np.mean n71yon
LNRNNA Y -1 X DNYNN DX TIP2 DX y_mean -
.N71¥97 10N19> 0'7apPNY DNARN 7D DIDO DX NN'TAN NP.SUM N71yon

NAN [DINA TIPA WNINN b =F — m - X Y790 [Nj7'V INIX '© 7y

b =y _mean - m*x_mean

A7 7y 15 '8''a2 qyn 12 2a3pa Rz son UTR IXY? NMINAY7 2'0NAN DIV tan'wn

VI 12 212 NIT7N 1900 DX WW7 D NTN7W 19D NMIKAYN N'0NAN NRNPYA WNNwa IT Nn'wnl
51 7750 021N YN Wnnwa 70nn X7 .0n7w 0Niann Utk 1ivn Tm ' 7 17 1y 15 'X'7maa
:DIMIN N7 e 707 A"Nnxa 2002 mawa 1I90XIW DPNMIN DRAIN NINAT

https://online.stat.psu.edu/stat462/sites/onlinecourses.science.psu.edu.stat462/files/data/pov
erty/index.txt

Data source: Mind On Statistics, 3rd edition, Utts and Heckard

nTmyn .nim7 1000 5% 17 Ty 16 N2 22 DIT'2 Y'Y MIWKRIN DImmy 2 7715 0iman yap
2uUnnn ITANY 19 11N N7 NNNN DNY7Y N01DNN NNIY N2 TA ANIRD NN '{PWUN TINK X' NMvn
:DIMINN 707 NNalT 707 .A"nNa "Ton
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NN 'Fwn TINK
no13nn NN NP NIM7 1900
NNNN R0 0ATY | TU 16 'W7a1 Nl
YN Ny nIT'? 1000 117 17 n1'Tn DY
12.5 16.8 Washington
18.9 73.7 Alaska
16.5 15.7 MNew York
14.9 31.6 Arkansas
16.7 22.6 California
38.2 104.3 Texas
23.5 37.6 Mississippi

11117 NI 210N 2NN DK Y¥A7 N7a10n0 N'ONNA DYRAI9 XIXNT7 X IT NN'YNna Nunn i
DAY DN 17 'RY D'YTN DPN 7V 120 Y¥A7 117 AWONRN N'ONNNN N'Y7I90 NIR'YA .07200
1777121 DININ DATA NN 7N 12N NI'AXR .N7202

™I7 A2UNNN DAY TN NwynY? 0N 1770 Ni72200 mi7s InTni? nadn 75 9w 10012 KIN DT [Ny
7> D901 NITYA AWNN D'AXI'A NRIMNI D' DAY 0721 17TRN JWNnN .17 DINNRY NIRNAITA
JINNI D'VdSWN 1107 D'YNY DN{7AQ DA |21 NTH [NP'VN NYynvy

Y'Y D 7V ynaxn 'K NNYI 22 DT 210 127 290 Y'Y 2 IR YR WY TN
.DNM WP W'Y D 7Y 0 RIRGLIZR DIM) Y 2 DiFAao l/

NINAN NIN'YNN NN Y¥I] 722000 win'm 1N
.nUMpy YN JIN7 N7200 2N DX VIZA IYRIN QYA e
JANIN NNANN 17 IR'YNT7 DN NIX 701 e
NAND 1P 27 APNRN M 22N DY PRY AT 7Y (D) e
.N7200 DV XYY M7 TN YXY]) e

STIPN winm |70

import numpy as np
import matplotlib.pyplot as plt
# Preparing the data for machine learned
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dataset = np.loadtxt("lab6\data.csv", delimiter=",")
x = dataset[:,0]

y = dataset[:,1]

#Learning
def LinearRegression(x,y):
avgx = np.mean(x)
avgy = np.mean(y)
m = (np.sum((x-avgx)*(y-avgy)))/(np.sum((x-avgx)*(x-avgx)))
b = avgy - m*avgx
return m,b

m,b =LinearRegression(x,y)

#Generate the graph

y line=m*x+b

plt.plot(x, y_line, color = "b")

plt.scatter(x, y, color = "g", marker = "0", s = 20)
plt.title("Teen Birth Rate and Poverty Level Data')
plt.xlabel('Poverty Rate')

plt.ylabel('Birth Rate for 15 to 17 year old")
plt.xlim([5, 40])

plt.ylim([0, 120])

plt.grid()
plt.show()
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#Predict data
pov=float(input('Enter poverty rate: "))
brth15t017 = m*pov + b

print('Birth Rate for 15 to 17 year old is:', int(brth15t017))

N2 V790 NN 7N

56 Teen Birth Rate and Poverty Level Data

100 ~

80
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40

Birth Rate for 15 to 17 year old

20 A

T T
5 10 15 20 25 30 35 40
Poverty Rate

Enter poverty rate: 15

Birth Rate for 15 to 17 year old is:
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oy Tn' Nt Xwn .python nowa miw Gradient descent 7w n"vnnnn NITIO'N NX TN IT NI7'Yo2
.NT )TN JYUNNA NN9IY NIFMIPDR7A DN NINWY DY NTIAA 111 770 0N NNIRD'Y? '

DAN'P 7Y NNTO VIXA D N 0'IpNn DIN'opnl DN NITIRI NX'¥N? nu'w X'n Gradient descent
.D'YSNN XY NITI17 0'01dNNI DD7INN

YXNNI N 7Y W Nz oy NIk a1 Gradient descent 0012w [I'van DX a0 '

NX WINY N7¢ AT'N'N TN .N2R0N DR NIRYY NYID' 117 'R AWKRD NunYT 11010T DR 0797 D'oni N7
IN ONI' NN NTIRA7 071V 1R DRD 072200 MY w0 i 017200 nwIinnn T 7Y X' N2faon
T2V YNINN 10NN NLVNYT7 TN NR'YA DT Ya02 O'R¥N] DRY DIRnn NI NdIN NT77 o

ITN N71VON 7V 2ITN1 .0 T IR D71V 1IR DRN Y01 DYD 721 IWXD 07200 DR T'TR7 I'RIPR Nu7Nn
DIPNAN 17 TAX TYNQ TITI DT IX 071V 11X ORD WTNNA 21721 DYD 721 TWKRD D'MYD 7W 11 190N
NI75 NNXNY NI IN1N OIZA2 NIFY7 MDY IR NRIF0Y 7Y 11 190N 77100 170N 9102 .ani Jinan
NNN N7 1In7xn

https://upload.wikimedia.org/wikipedia/commons/a/a3/Gradient descent.qgif :namnn 1in
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NITIY NN TIXNA N'WIN'Y 1T D¥7AI19 .0IY n7unn 0o 7y gradient descent N1y nx 0am
N'¥19 912 .01 N72uNnn D19 X' NTAI7 NIDN YW ARNAWN NPXRID ,UNNA NRNIY 'ODY [N
N2 |9IN2 XM ITD

10+

nMN™MI9 A0 W N1l
.N2D 72702 |I'Vn NN D'AT .D'Y21190 NNTAIN NIN AWNY X' DINY'MN NTIRI IR U5N7 NI0'WN NNX
:NQN N'Y90 NN
y= 2x2+4x+3
)2 2NdN A9 W NNTA)
=22 +1-4x"+0
y'=4x+4

(Power Rule) 710 nawinn nmia'71s nrx¥za1o 7w nra1 '7'0 [9INa

Sy ="

fly = mer!
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import numpy as np

import matplotlib.pyplot as plt

ax = plt.gca()
ax.spines['left].set_position('zero')
ax.spines['bottom'].set_position('zero')
plt.xlim([-4, 4])

plt.ylim([-10, 10])

plt.grid()

x = np.arange(-4.0, 3.0, 0.1)
y=2*X**2 +4*x + 3

y_tag = 4*x+4

plt.plot(x, y, color = "b")

plt.plot(x, y_tag, color ="r")

plt.show()
python nowa n'¥j2219 NRIlwN NN [9IX7 27 IN'W
:N2N U790 DK AN
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QOIX NX IXNN W' 17N .OITK yaxa ! N7Y NITAIN1 710D yaxa y X150 NX nIXY D' 9ann
7w ninamn NTI2l X' XY oy nnn qN'NN NTHAAY NANIXK NXRT y N'X22190 7v D'WID'WUN
STAKR O X' DIN'I'NN N7 nin y X190

IR x=-1 M1 y=0 Naw NTIZI2 NXYNI XD DINYI'MN NTIRIY DNIR DTN DTN NY2219 NN
X AWNOW NIRT7 [N .NITAN T 70 A'NNRN NUY2219 YID'W DX 71TA7 N'7'W' 0T 1IRXN ;)90 2wn

N71V N¥22190 1IN X AWKRDI DINMN DT D2PNN MNITD DOTI ANRAI90 Y7179 DNTAN NUY7219]
.Gradient descent ooian 1'7yw 0'02N KIN NT NV .DIN'I'AN NTIRINA NZNNN NI
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https://www.derivative-calculator.net INQN NN YPAY Ymim Xwin 72a0n7

gradient descent nn"xx

NTIZ1 DX KIXN7 NNY DX .0'%219 7¢ DI'nn N7 NRen? gradient descent ji'yvy nx o

X ¢ 1DV DX |'071 NIX 7' T2 [N NIYIO'R VI 'M7NNN X 79 2770 T2V Y Y190 v nimamn
NITAN DX X NIX ['0j1 271 DI DT 720N 1INIXY 2'0 NI'N NNTAIN OX .NNATIN |17 DRNNA
X NIR 7721 271 DIN'AN N7 DNNN INIRY N'0 N7

IN'D X 7Y [IDTYN DRIWN 77D 91N
x_new =X - (y’) * learning rate
:N2N TIPA NRT DN

learning_rate=0.01

epochs=1000

x=0 # initialize x as 0

for _in range(epochs): # learning iterations loop
y_tag = 4*x+4
X = x -y_tag * learning_rate

print ("found minimum at:",x)

:N2N 0790 NN 7N

found minimum at:

111

Python nowa nipn n1A% - nan M

VP97 .30/8.14 1791 97 Y MITON TOIN ST Oy
STIPNN TIVH,TENITAN MPITNN NIY ¥¥IIN AaM01 Ty e FNY SRR 07 0790 N0 T Ipa

I

YD PN TIPNN TIVHY MDY Nmain 92O %@i l%ﬂ III 170N ~

1'nn TIUD 09U AT 0IDY WY NI WD



https://www.derivative-calculator.net/

MoreTech
/

DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il wraudun myrpeh

nid'oY

D2N'P 7Y NOTO VI D IN 0'INn Dol DIN'I'M NITIR1 NX'yn? nu'w X'n Gradient descent
.D'U9NN XY NITIj17 D'01dNNI DD7INN

DT NNYR DAY NI NYPAI9] DN NIR'YNT7 D'ONANNND NINPYN IR 022000 X 1T NIy
NN NN NIYYZAI9] 'l DN NITIRI WON7 NIDMX NITAI? DDA 7191 X .NNK DIN'N
NITI7 NP 29191 . 1271 (Y -1 X) DNIYNM 2 DAY '¥j7197 D'oNNN- 11X NINJIN DWY7 D Ind AN
D"OUNNNN NNNPYN .0 NIRRT NNWYY? TV 0Mm 3 1,2 -n 700 NI7700 NIYaima 7907 nipny
NN X N 71T 0TA 19017 0a o''knn Gradient descent -7 Ywpna (8D DTNIT IRY

.NT )T NI7I2an 21N 27X DY

:X2n |IL102 NIXNY |72 2N 'vnNnnn NN

https://www.youtube.com/watch?v=sDv4f4s2SB8&feature=youtu.be

And for increasing values for the
Intercept, we get these points.

Sum of
Squared
Residuals

Height

Weight

> >l ) 444/2353

Y219 127 NNANN 17 DTN T JIN NIRRAYN 9I0'K |2 'ONNNN WPN NN 17 0721 0T 10102 N''oY
Nmin'o
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Gradient Descent "1 7y n'x2'7 n'oan niw' - 9 nir'yo

IT NI7'Wo .NMXRY7 nroNa wnn'? ' 1 Gradient descent 7w nronnnn ninnpyn 7y 002N It Ni7'woa
NINYN DY NTIAY? '"MNNIYRN 0'0aN 0N (6 NI7'Y9) NMIR'? N'0NA KW NNTIpN NI7'YoN D2 1D
.NT )TN JYNN2 NN9IY DN

D2N'P 7Y NOTO YIXT D JIN D'MIENR DIN'oNI DIN'I'M NI NX'yn? nu'w X'n Gradient descent
.D'YONN NXRY NITIZ17 D'01dNNI DDY7INN

17 DXIWN ¢ b -1 M 'Y NI WON1 N'0'01 NMIXAY? N'0NAY KW NNTIEN NIZ'WoA INd IT Ni'yod
A

y=mx+b

N'Y21190 AWONRN 720 NPT NIIXA Y 7¢ VN DR IR2INY NNIRIY DY RIXNY 00N 13X NI
D'2>YN NIX NAX'A NNKRN L0111 NIN'YA MY NIRIMI 71 [0n NIRNATN X 170 'M7a0 ninwnn 7w
.y 7w D'DYN NX NN X Y

‘NN TIP2 NXT DA

import numpy as np

import matplotlib.pyplot as plt

ax = plt.gca()
ax.spines['left'].set_position('zero')
ax.spines['bottom'].set_position('zero')
plt.xlim([-1, 11])

plt.ylim(-1, 11])

plt.grid()
x = np.array([0, 1, 2, 3,4, 5,6, 7, 8]) # given samples X values
y = np.array([1, 4, 2, 5,7, 8, 8,9, 10]) # given samples y values
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plt.scatter(x, y, color ="g", marker = "0", s = 40)

plt.show()

XA NITIRIN 97 DX 72

10+

L]

M NNy awuni

y=[1,y2,y3........... yH]

N¥11 P7 OTIR X X 7Y YIT )Y 197 Y 7w 1Y IR X217 N0 Nl nadn 7w nidavna 77 pixa
2721 0 OWY? .b-1 M-7 0Dy DR CTT 7Y NN 2ItT DN YNt nadnn DR [R? i oy

7¢ 7Y 72721 NNOIA 2'¥) N7A'RPY WD X DT N TRIE Db-1 m-% 009X IN ,D"RIPX 0DV N7NNNA
NIDNNY 0'9X¥N 1IRY 'IXIN 0790) 'MMK TARN Y 7U 0D 2 AT 2702 17 I'N'Y KON .ARIYNN 97y
D N XIAN2 D727 X'NY 'RIPR 1901 0'02 7V NL'79 NIdNNY 1IWN) guess winan 1wni (179N
.(NnTM7n 2w

- X; "nu'nd NTHZ2 NIV Y -N DY Y ' WIDND error NX 1'T1al
error; = guess; —y;

guess; =mx; +b

‘X2N |D9IX2 'NN NYY29 1'TA)
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COST = } (guess; — yi)2
i=1

NN 72V DTRN 7w DN NN Xin COST v v dnnn NN a7 17w nai7arn 7y ooanna
7w Dawmn 07y ' v 00 n'nnn? yan? 1 COST nx Inaw 730 'opn? X' N7¢ nMunny [Xon
yan? *1 COST v 7wn nX 'opn? 0oy ik Gradient descent ninpy ' 7y .117w ntal7arn
DN NIVPN ARAYA DR DX WY 7w b - m o

NN N'MI7I9N D'XRII9NN NRINT K7 K'Y 72721 112NDW ARIYAN DX N1

y=x

17> .COST 7w anira Jimin wn DX 117 Poonn b 7w wn DX woN7 0DNY 1IXK N7Y DAYIND IR
7¥ NI 1NN WD DX 117 Po0Nn M W YN DR WONYT7 7\apnal 9122 Dima'an NI DR woNY
:0'NAN D'NIRY7I9N WA DIN'NMN DT DX won? i .COST

COST = b* COST = m?
‘NAN [DIX2 AR ITD N'X2119 QA .Y n'wnn DI2'719 N'N NXAWN nUxpIn

10+

NTI? IR wON7 17D .cost 7w AN 7man 7yn DR 17 790nn M,b 7w yn IR woN7 11'79W [XON
.9121 DN

NNt vin'w i Cost Function na'n
NINQN NIXIYNN 2 IK 12D IYAD 1D TV
error = guess; —y
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COST = } (guess; — yl.)2
i=1

,|no1
error = guess; —y; = (mx; +b)—y;

;XA mi¥a L -2 COST -n n»¥j19 7w 7712 12X N0 |3 nd

Ly = error?
NI NMUVPD IRIYN DR INYY D -1 m awa 1pn nRNwn Y 0rntusikn 0DIYN DX D'YSNN

Lipy = error? = (mx; + b —yl.)2

NNOI NIXT IXN .N"MWTAN NRAWN N727R7 TV b -1 m 00w NX N¥pa Nwaw D T 7Y NRT NwY)

m=m+ Am

b=b+ Ab

NWY1 NP0 Nt madn ntawn (b -1 m) DMyn 2-n TNK 702 YID'WN IR KIXNT DDMIX KW [RON
72 7Y AYN190 DR ITAY KON . TAR 'Y 7V VI9'WY 71721 DY 701 NAW NNTAIY WIN'Y 'T' 7V NINT
7¢ NITAIN NN 2WNI NMIWN DY9AI YAl viap b awxd m 9% J 7w NITain NX 2N NJIYXIN DY91Y
INQN DNNZI9N DR DMAITIA TYD FAn7 W n7'NN X VIR mwrd b 9% J

_ _\2
NN NYID 7¢ NITA)

NX XI¥xn? 17 awornn (Chain rule) mwawn 7751 wnnwa (mx; + b —yl.)2 210N DX MY D
20 N9 7W NNTAN

NNAN N'Y¥19N 9w N N MvwAwn 77 nx DM
y=(2+8)
Y= 3(x2 + 8)2 - 2x

D719 YU Mt Wiy N (% + 8)3 N'X2190 MR DATIA X [IYRIN 27W21 NYAYWN 77D 9 7Y
NXXINN NIXK 79207 0'DMY XK TX D 7'90Nn K7 AT X . 3(x% + 8)2 NNTAN NN 1727 N7 |9INA .Y
2x ap e X2+ 8 nmion i
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.01 'WI7 N7V KD DA X MWW 795 DR ' wnndl L, ) = (mx; + b —y,.)2 1n7¢ N'XAI97 NITN

NXAYN IR ONXIN YR 79 b -1 m DY'7 yan ©1D 1I1Ta%7 0'wnT 1R DN'D YW 0MuNn1o 2 17 vt
AN Mopn

m '9%7 L 7w nata
W 01D 'R
error = guess; —y; = mx+b—y
2 M '97 L 7w 1N DX IRNY N1 XN
L,y = (error)2
Ly = 2(error)' - errort
2 NN M '97 error W NOTA]
error= mx+b—y
errorzm) =1-xm+0-0=x
W NN
L,y =2-error-x

-1 NXRXINN DX 7'901 |27 N¥za nRXINN DX Nw'? nx1 Gradient descent ny Tiavawd 7vioa
.InW'? learning rate

Lzm) = (2 - error - x) - Learning Rate

75 NX D207 [N TXI 2 -2 7907 nivnwn 'R 12D learning rate m> viap 7va ARXIMN NX 1795w 7712
i
:N2N NXIYNQ DD TV NNy Nn

m=m—Am

Lzm) = error - x - Learning Rate

m =m — error - x - Learning Rate

b '9% L v nata
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> b 9% L 7w nartan nx kN7 N1
Ly = (error)2
Lzb) =2(error)" - errort
3 ARN b 9% error YU NOTA
error= mx+b—y
= . 0 — =
error&b) =0+1-b"-0=1
W NN
Ly, =2-error- 1
Ly, = (2 error - 1) - Learning Rate
b=b-Ab
Lzb) = error - x - Learning Rate

b=b— (2 error-1)- Learning Rate

b =b—error - Learning Rate

win'y M b -1 m 2w n'oyn nxyn? python nowa n71ys wnn 1 171w NIRNOIN 2-2 wnnw)
:D'~2N DMUN19N DR N7amin Gradient Descent nwa n71ve wnna .Gradient Descent ninnpya

X071 7w DDV QOIX 7NN X DWA DRIMI N e
Y 1071 7w DO QOIX 7NN Y DWA DRIMI wn e

7> I M,b omTEnn YW 11'wn axp N nn yap'w 1w 7'onn learning_rate owa ninun e
0.01 7w NX 77NN 1NN T IT D71V .0'WONA IRY DDV 2NN AW VI

.117W DDWN WIDN D IN WY1 NIFYI0'R NNd YaR'y Y 7onn epochs owa ninwn - e
1000 7w NX 77NN 1NN T IT N71v9)

XY 1PN nriwn 1y Gradient Descent nu'wa a7 oy n b - m 0o 2 17 TN N71v900
.0'yonn

790 winm |70
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def GradientDescent(x,y,learning_rate=0.01, epochs=1000):

m=0 # initialize mas 0

b=0 # initialize b as 0

for _in range(epochs): # learning iterations loop
for i in range(len(x)): # loop over all data in the dataset
xi = X]i]
yi=y[i]
y_hat=m*xi+b # calculate the estimated value
d=y_hat - i # calculate the derivative

m=m-d * xi * learning_rate
b =b-d *learning_rate

return m,b

ATAINY D'AYON 1901 DNI0FZIN YN TNXR 7D 7V NNAIN N1in X717 7y nooian n'71vsn
NINAN NIXINN IR V¥ A71V90 M10RIN 72V DT waon 701 .epochs minwna

y hat=m*xi+b
d =y hat-yi
m =m - (d * xi) * learning_rate

b=b-d *learning_rate

,D'YONN INY W 170 DINNWN 175 17w nonn Ntyie nx y_hat ninwna awnn n71von
19 2V D'WUTN 0WY b -1 M DY DX DN TR N'NDIRN NITAN DX d NINWN2 awnn A71von qunna

import numpy as np

import matplotlib.pyplot as plt

119
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def GradientDescent(x,y,learning_rate=0.01, epochs=1000):

m=0 # initialize mas 0

b=0 # initialize b as 0

for _in range(epochs): # learning iterations loop

foriin range(len(x)): # loop over all data in the dataset

xi = X]i]
yi =yl
y_hat=m*xi+b # calculate the estimated value
d=y_hat-vyi # calculate the derivative
m=m-d * xi * learning_rate
b=b-d *learning_rate

return m,b

ax = plt.gca()
ax.spines['left].set_position('zero')
ax.spines['bottom'].set_position('zero')
plt.xlim([-1, 11])

plt.ylim([-1, 11])

plt.grid()

x =np.array([0, 1, 2, 3, 4, 5, 6, 7, 8])
y =np.array([1, 4, 2, 5,7, 8, 8, 9, 10])

m,b=GradientDescent(x,y)
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print("\nm ="m," b =",b)

x_line = x

y _line=m*x+b

plt.plot(x_line, y_line, color = "b")

plt.scatter(x, y, color = "g", marker = "0", s = 40)

plt.show()

Gradient n71yon "1 7y 72pNnn 170 IR 7RNY T¥2 .11727W NNann 'l 2 DX DT X7 N7 [NQ)
Line -2 wm'v 1IN Nnan 17 NYS'N TWKRD 6 NI7'wo1 N72'pPW nnann 17 DX |'a* T¥a1 Descent
.Regression

Gradient Descent Line Regression

NITIIN 3-2 1'va DIV D'7TAN NINT? [N .IW7 TRR TIRA D'AIT NNAN 1R 11727 NIKYYT [N
.9N2aw nRrvn

NKX DXV learning_rate 7w n11w 0oy Ny Gradient Descent n71y9n nianann nx Ny N1
.NYYIY DAN'ZN 1900 NX YAz epochs ninwn 7w1 2Nz "aIwn yIXxA 1D N ' axp

NN'YUNN YIXN] 17 TV NIN TR 707 .epoch winTn NI'YI0RN 1901 Nd>WN1 7'Nn)

import numpy as np
import matplotlib.pyplot as plt

def GradientDescent(x,y,learning_rate=0.001, epochs=1000):

m=0 # initialize mas 0
b=0 # initialize bas 0
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for _in range(epochs):  # learning iterations loop

foriin range(len(x)): # loop over all data in the dataset
xi = X[i]
yi = yli]
y hat=m*xi+b # calculate the estimated value
d=y hat-yi # calculate the derivative
m=m -d * xi * learning_rate
b =b-d *learning_rate

all_m = np.append(all_m,m)

return m,b,all_m

ax = plt.gca()
ax.spines['left'].set_position('zero')
ax.spines['bottom'].set_position('zero')
plt.xlim([-1, 11])

plt.ylim([-1, 11])

plt.grid()

x = np.array([0, 1, 2, 3, 4,5, 6, 7, 8)])
y =np.array([1, 4, 2, 5,7, 8, 8, 9, 10])
m,b,all_m=GradientDescent(x,y)
print("\nm =",m," b =",b)

x_line = x

y_line=m*x+b

plt.plot(x_line, y_line, color = "b")

Python nowa nipn n1A% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O gwi l?l" [ e~
VP179M .30/8.14 11913 97 ¥ 1PIDVN TOM D Yy (L] II JJU“
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' i
e 0%y 0T 0IDY W'Y A WD e




MoreTech
A

DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il wraudun myrpeh

plt.scatter(x, y, color ="g", marker = "0", s = 40)
plt.show()

plt.plot(all_m, color = "g", marker =".")
plt.xlabel('x")

plt.ylabel('y")

plt.show()
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7w 127y UKD TR WY yant noavnin N2t 7y learning_rate -7 w'w nyswnin N NIXKYY N1
N7 NNIT 2T .ATININ DRXINYT 2pPNNT NDWNY AWK K7 RV ''w axpe 0.1 ntn nanwnin

TN NIPTR NAN NIYAN 1D 1N 21700 "nX 3.I|7,U'7 nomn

7> Gradient Descent -a1 Line Regression wm'w JIn nnan 17 NX'¥N? Ti 0T T¥7 N7 wnnl Did'o?
NIYNNY 0'DIYN [ IRAYN IR INNNN 972 N'oN [707¢ D1dINN .NI0'YN 2 12 DIvn? ' Ny

import numpy as np

import matplotlib.pyplot as plt

def LineRegression(x,y):
avgx = np.mean(x)

avgy = np.mean(y)

N0 D

NDINN TR 707

lin_m = (np.sum((x-avgx)*(y-avgy)))/(np.sum((x-avgx)*(x-avgx)))

lin_b = avgy - lin_m*avgx

return lin_m,lin_b

def GradientDescent(x,y,learning_rate=0.001, epochs=2000):

m=0

b=0

err_m = np.array([0])

err_b = np.array([0])
lin_m,lin_b=LineRegression(x,y)
for _in range(epochs):

for i in range(len(x)):

# learning iterations loop

# loop over all data in the dataset

xi = X]i]
yi = yli]
125
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y hat=m*xi+b # calculate the estimated value
d=y hat-vyi # calculate the derivative

m=m-d * xi * learning_rate

b =b-d *learning_rate
err_m = np.append(err_m,pow(m-lin_m,2))
err_b = np.append(err_b,pow(b-lin_b,2))

return m,b,err_m,err_b

ax = plt.gca()
ax.spines['left'].set_position('zero')
ax.spines['bottom'].set_position('zero')
plt.xlim([-1, 11])

plt.ylim([-1, 11])

plt.grid()

x =np.array([0, 1, 2, 3, 4, 5, 6, 7, 8])
y = np.array([1, 4, 2, 5,7, 8, 8,9, 10])

m,b,err_m,err_b=GradientDescent(x,y)

print(\nm =",m," b =",b)

x_line = x

y_line=m*x+b

plt.plot(x_line, y_line, color = "b")

plt.scatter(x, y, color ="g", marker = "0", s = 40)
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plt.show()
plt.plot(err_m, '-r', label='m")
plt.plot(err_b, '-g', label="b")

plt.legend(loc="upper right')
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plt.show()
:NAN V790 NN 7N
2.5
—/ m
~——= b
2.0 A
1.5
1.0 1
0.5 1
0.0 4 L
(I) 2%0 560 75‘0 lDbO 12I50 15‘00 17‘50 2060
Python nowa nipn n1A% - nan M
YS1ID LN TIPAN TIWNRY MY NMn 920 %‘@; 1 e~
VP1797.30/8.14 171312 97 ¥ 1PIDVN TOM 3 5y 2 II Jjun
TIPNN TIVH,TMINTIN MPITHN NIY Y8130 A301TY 0D 2009 LA DR 090 R 155 TS Mpan

i TN 09U AT 0IDY WY NI WD

I




MoreTech
/

DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il wraudun myrpeh

TI0'AN TYX TNX TYX NTNI7 NAIDN NIDN

Python nowa nipn n1A% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O %w; .?‘, [ e~
LP179M .30/8.14 11010 97 Y MV TOM T Oy (L] II JJU“
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 YN Frna NI 9NN 100 090 NI Y wny mnpan

o BP DR
INTHET TN 0Y AT 0IDY &Y AU WD A




MoreTech

g
< -
ek
[t
W

DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON S
E-mail: Moretech@ed.technion.ac.il 70 1IN -

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

TTI2 |NVS019 DY - 10 NI7'wo

TI0'NN NI1dN? TN IT NI7'W 011N WD NADINN N'0'0aN NN R'n Perceptron |Nuooo
N1IDND [INVO0TY [AN] IX .[NVO0TD 7V 'wyn! 'WIN'Y 77N (NI2IA TIZ NINS02 WIN'Y X477 1ni7d)
21V97 |NVOD015N NX TN71 NNAIT? . TAK XXMI NIXIAN 190N NI7Y2 N'AI7 NDWWN X117 N7a10ny NIy
7V nooiann NImMi? NRdN 7w 271990 NNPY DX ™71 X 1T n1ioann T .AND aion 17 ww imd
.MpNn NN wnni mik AND 1217 2yw 7w 0'ax¥nn N0 IR (707 .01 NINw

Input A | Input B | Output
,ﬂ, ] -'\'-.. =
— X 0 0 0
r.'J 1 o 1 [i] 0
1] 1 0
| 1 1

707 ANIMNn [NUVD01D W 7D DYA7N D'WAN

* 9

TNX 72 "2 NI7901 7w DIDO N'YAID [IWRIN .D'MIP'VY 02N 2-1 101N TTIA [NUDS0T9YW NIXTY N1
NX N7apnn activation function N\ayn nvxa1o X'n awn 20NN DN 7pwnn 7190 X1IAna NINIKNN
NIKY7 [N [3 17D .1¥1 09V NIV TTIA NIX [NUD0I9N KXINA NR'XYINI O'77WUN2 X1IANN NI795N DIDo
VI 1 7750 bias owa qon xian 7apm NusoonY

NINIX 7¢ NI79O1N D10 WIN'MY7? NN9IY N12INA TIZ YO |07 .0aInnn TNX 70 DX TIza wnnl
.0"77wNa NIann

sum = np.dot(inputs, weights) + bias
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N0 YIN'Y N NIXN0N DY TIAy7 1Tn% 2WwXd 3 Ni7'woa monw dot n'yjra1oa win'y NiIkY? N1
N7ap WNKY .weights n'7pwna inputs XIann NINIR NI791 IR NdIO 1T A¥2219 .NumPy nronnnn
.bias 7w 1>y Nx DIDOY q'on DPoON

activation function naynn nxpe winm? T yvop 707

def Activation(s):
if s > 0:
activation = 1
else:
activation =0

return activation

0-n 71ma s 7w 1271 NT'NA S NINYWN INY 1Y XIAN2 N73pny 12yn NP9 DX 1unnn IT n71yo
09X X'XIN X'N NINKR T K'YIN 12ynn NexjaIo

NNIY N2YN NIYRAI9 077100 DIY [INVD0197 DT 0'901 D'MNMIATZX D' PY Y7 DIpnN DT
.TanH -1 Sigmoid nnaIT Jayn NIYd 0y TIAY7 TN'71 JUnnn NI'2'yo1 .011Y 0'DIX7 NIN'RNNN

IN2N NIYPa 73R In1 0'9011 D'01DY

https://en.wikipedia.org/wiki/Activation_function

VIT NI NIK? ANIRNINN DX IXNNN 912 7'91Y D 12ynn NUY2I0 NPT noim [70Y

import numpy as np
import matplotlib.pyplot as plt
def Activation(s):
if s> 0:
activation = 1
else:
activation =0
return activation
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in_array = np.linspace(-10, 10, 500)

out_array =[]

for i in range(len(in_array)):
out_array.append(Activation(in_array[i]))

out_array = np.array(out_array)

plt.plot(in_array, out_array, marker = ".")

plt.title("Activation Function")

plt.xlabel("X")

plt.ylabel("Activation")

plt.show()

:NQN 0790 NN 7NN

Activation Function

1.0 A

0.8

0.6

Activation

0.4

0.2

0.0

T T T T T
-10.0 =F.9 -5.0 =2.5 0.0 25, 5.0 75 10.0

.Perceptron nwa nz'7nnd nmw nz'al7n Nk nwnnnn python -2 np'snn ny> am

class Perceptron(object):
def __init__(self, numOfinputs, epochs=100, learningRate=0.01):
self.epochs = epochs

self.learningRate = learningRate
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self.weights = np.zeros(humOflnputs)

self.bias = 1

def Activation(self, s):
if s>0:
activation = 1
else:
activation =0

return activation

def Predict(self, inputs):
sum = np.dot(inputs, self.weights) + self.bias
out = self.Activation(sum)

return out

DUNID 190N N7APNN NI N7IYD .NISOI NI7IYD 2 TIVI NI n71Y9 N7710 Perceptron np'7nnin
0Nl

.[NVD0197 NIXEN? W' NIXIANN 1901 NX 7apnn numOflnputs bwaunO e

[IM'RN 1M1 775 7Y 112y' [INVS019N 1AW D'NYSN 190N NX 7apnn epochs WA UMD e
.100-7 7wn nX 7Thn DN2d It nP7nna AN A7va

VIN FTD N D7WUNN 1'WN QNP DY 0N YaR'Y 1900 ax'nn learningRate bwa tono e
0.01 -7 77yn NX 7Thn N1 Y TA IT NRYNNY .D'WONN IRY 0DIY7 ANjpen aIv'n

DNMIATRN 7V 1172 T WWUKRD 7 190N NIyl 1wao epochs -1 learningRate nunon 2 nx
NX NIY7 7IX N DYD 722 TWRD NIYPRIVI'K 190N Y¥a7 1IN N0 12 Daw Gradient Descent
INYYD 2¥7a DIVNI9N

17951 DIDO NX NAYWNNY NS011 N71Y91 17Y 1aynn N'¥7a19 DX DA 17715 Perceptron np7nnin
predict -7 n21y9N 7w NNW NX NY2R .02V NYZI9Y NIRXINN I NNAYN TR DY77WUN1 KIANn DININ
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NN7 OXNNQ NDYAN RXIN NIX X217 “T2 NNIX AT N7W NIT'YN JUNNAY n71V9 NNIX DXV ITY 11910
NN

1702 nwnimnn train x'n Perceptron nz'7nna n'tonn nvivon

def Train(self, inputs, labels):
for _in range(self.epochs):
for i in range(len(inputs)):
prd = self.predict(inputs]i])
self.weights += (labels[i]-prd) * inputs[i] * self.learningRate

self.bias += (labels]i]-prd) * self.learningRate

7V 0o01an NTI7 Npn 7w '™INN [I'VIN .DTI7 NADNY [INVS01D ND'ONA NN NIA'YN IT N71VDY
W' IN1 757 AUND K1IAn 1IN 7w NYTO 7V 1Ni7 0NN 01N 7Y 0Ny 190N N1y DNMNRNY D
2T N7 NPNA L0971 [IND INIR AWK [NUD0IDN RXINA NIFMYT IMKY 121N VN NN N1YYNn NN
x'n Output -1 INV0197 001210 D2IMAN DN input B -1 input A "'wx> AND v 7w nnkn n7a0a
1M1 73 7w madan nann

data label

Input A | Input B | Output

0 0 0
1 0 0
0 1 0

1 1 1

MIPNNAI NV90I9N KX¥INA 72PNNY ') VY9 7D 2 NIYN ,RIAN2IY DIMINNA TNX 722 7V NN n'71ven
.(JNVD0NdN KXIN A7 N'HNN MITD IXIN WD 2 WIDNN) NRAYWT? DRNN DY77wnn NI

T NP7 wnnnn train 2721990 mn nipn TiEn yog (707

self.weights += (labels[i]-prd]) * inputs][i] * self.learningRate

self.bias += (labels]i]-prd) * self.learningRate

NXIN2 Y'9Inn 7N 2 w1507 DRNNA NINwn bias -1 weights n'?pwnin 9w D>y Ty arvn At TR
JearningRate n'7pwnn '11'w axp 719 labels n¥n 7wn 2% prd nwoo1on
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INQN TIPN DX 2INd1 NZ'7Nnn DX 7'won? '

inputs = np.array([[0, 0], [0, 1], [1, O], [1, 11D

labels = np.array([0, 0, 0, 1])
perceptron = Perceptron(2)

perceptron.train(inputs, labels)

t1 = np.array([0, 0])
print(t1 , perceptron.predict(t1))
t2 = np.array([0, 1])
print(t2 , perceptron.predict(t2))
t3 = np.array([1, 0])
print(t3 , perceptron.predict(t3))
t4 = np.array([1, 1])

print(t4 , perceptron.predict(t4))

Jrann 1y labels awini 09N M 1Y input WA TARN 0'DWwN 2 1A

QN 2 7700 Perceptron nz'?nnin 7w yoid perceptron nwa nxy 1T

7V N7 [I09019XY PITA] 1027 .0A"INNN DIININ 7Y |NVS019N NX NX7 *TD train N71IY9N DX NN
TTIO'NN [NUVD0TD NWNNNN NN 7W X7 TIipn 707 .predict n71vosn NX pnw P T

import numpy as np

class Perceptron(object):

def __init__(self, numOfinputs, epochs=100, learningRate=0.01):

self.epochs = epochs

self.learningRate = learningRate

134

Python nowa nipn n1A% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD 95O
VP97 .30/8.14 11517 97 Y IDVLN TON T DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN

) p ["3vn 37

A0 VTN Jrna N9 TR 70N 090 NI m‘»‘rul;;':;\:‘mm
R 19 AT 0IDY W'Y ANIY WD




MoreTech
P

DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

\ ety
PV 1IN

http://moretech.technion.ac.il wraudun myrpeh

self.weights = np.zeros(numOflnputs)

self.bias = 1

def Activation(self, s):
if s>0:
activation = 1
else:
activation = 0

return activation

def predict(self, inputs):
sum = np.dot(inputs, self.weights) + self.bias
out = self.Activation(sum)

return out

def train(self, inputs, labels):
for _in range(self.epochs):
for i in range(len(inputs)):
prd = self.predict(inputsli])
self.weights += (labels[i]-prd]) * inputs][i] * self.learningRate

self.bias += (labels[i]-prd) * self.learningRate

inputs = np.array([[0, 0], [0, 1], [1, O], [1, 1]])

labels = np.array([0, 0, 0, 1])
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perceptron = Perceptron(2)

perceptron.train(inputs, labels)

t1 = np.array([0, 0])
print(t1 , perceptron.predict(t1))
t2 = np.array([0, 1])
print(t2 , perceptron.predict(t2))
t3 = np.array([1, 0])
print(t3 , perceptron.predict(t3))
t4 = np.array([1, 1])

print(t4 , perceptron.predict(t4))

Input A | Input B | Output
)] 0 . 0
1 0 0
0 1 0
1 1 1
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inputs = np.array([[0, 0], [0, 1], [1, O], [1, 1]])

Inputs output
0 0 i |
0 : 1
1 0 1
1 1 0
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labels = np.array([1, 1, 1, 0])

Inputs

output

L =, O O

1

= 0 = Q

1
1
0
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inputs = np.array([[0, 0], [0, 1], [1, O],

labels = np.array([0, 1, 1, 0])

(1, 11D
Input | Output
A | B |AxorB
o|lo]f (o)
0]1 1
1]0 1
1]1 0

:XOR v

gy

?nn%7 . XOR aion 217 W 7w wimm Tin%7 72a10n X7 172 [NV015w "anon M niyo it

NX DATY AY! 7 DINIYN hynnn 17w airon N"X2119 12Y alon NI7> MINA"7 A10ND NTAIN [NUS0TD

137

:NQN RN T2V ntvan

Python nowa nipn n1A% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD b @) %w;

VP9 .30/8.14 11510 97 Y IDLN TON YT DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN

N0 YTDY HNna

rnn TN

~
% (120N
AT WA 100 0790 NN m”:’q’;;':;‘:'””“
U AT 0IDY WY NI WD




DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il I M3pRY
OR NAND
(0, 1) e(.1) (0, 1) ®(.1) (01 o1
(0,0) O—¢ (0.0) _® (0, 0) *

navn T 7Y 2107 [N 0713 NX .NAND -1 AND , OR 17 v 7w N7 a1ro nix1% [N rka
WY 7V DA NINT NIYY7 [N ORN [N21 .0 N7 nn 2% 1 ntaa? nnna kY 22 7900 TN IR IR

XOR 2100 1217
XOR
01 e o, 1) 0,1 ® )
?2??
N
\ 222

0,000 O (0,000 S

E (1,0) (1,0)

775 NX N1057 N''7¥1 X7 7T [NV9019 T 72V XOR ww 7w X7 airo 7w axn ‘o2 ! nna X7w nx
Inuya PR .RXINN 'a¥N

TIN%7 N7210N0 NN NIAY T2 DINV01D 190N 7Y NYWI UNNl DAY XN NI7'WO1 TN'71 737 |INNDS
XOR 210n 17 Www

INanx

MY NP7 [N D'09 .12YNn NYYRAD NO7NN T N TT [NV9019 T 7w XOR v wnn? |nn
:Nan

https://medium.com/@Iucaspereira0612/solving-xor-with-a-single-perceptron-34539f395182
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import numpy as np

class Perceptron(object):

TNR

def __init__ (self, numOflnputs, epochs=100, learningRate=0.01):

self.epochs = epochs
self.learningRate = learningRate
self.weights = np.zeros(numOflnputs)

self.bias = 1

def Activation(self, s):
if s > 0:
activation = 1
else:
activation =0

return activation

def predict(self, inputs):
sum = np.dot(inputs, self.weights) + self.bias
out = self.Activation(sum)

return out

def train(self, inputs, labels):

for _in range(self.epochs):
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for i in range(len(inputs)):
prd = self.predict(inputs][i])
self.weights += (labels[i]-prd]) * inputs[i] * self.learningRate

self.bias += (labels]i]-prd) * self.learningRate

inputs = np.array([ [0, 0, 0],
[0, 0, 1],
[0, 1, 0],
[0, 1, 11,
[1,0, 0],
[1,0, 1],
[1,1, 0],
[1,1,11)

labels = np.array([1, 1,1, 1,0, 0, 1, 1])
perceptron = Perceptron(3)

perceptron.train(inputs, labels)

t = np.array([0, 0, 0])
print(t , perceptron.predict(t))
t = np.array([0, O, 1])
print(t , perceptron.predict(t))
t = np.array([0, 1, 0])

print(t , perceptron.predict(t))
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t = np.array([0, 1, 1])
print(t , perceptron.predict(t))
t = np.array([1, 0, 0])
print(t , perceptron.predict(t))
t = np.array([1, 0, 1])
print(t , perceptron.predict(t))
t = np.array([1, 1, 0])
print(t , perceptron.predict(t))
t = np.array([1, 1, 1])

print(t , perceptron.predict(t))
1TIN%7 72100 X7 TTIA [NUVD01D NAW NP7 YA TR |70

inputs = np.array([ [0, 0, 0],
[0, 0, 1],
[0, 1, 0],
[0, 1, 1],
[1,0, 0],
[1,0, 1],
[1,1, 0],
[1,1,111)
labels = np.array([0, 1, 0, 1, 0, 0, 1, 1])

;' NNDINN VY79 0T a¥Na
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Sea or Land option 3

100 120 140 160 180 200
green

nINT? 772 |NMVONS 2V nooiann NI7 NMiIdn NI NN alond |NUVUS0TO1] wnnwny [N DXRN
?nwa o Qi NMnN

N2 TI7N DX [N2)
from PIL import Image

import numpy as np

Hommoe- start Perceptron

class Perceptron(object):
def __init_ (self, numOflnputs, epochs=100, learningRate=0.01):
self.epochs = epochs
self.learningRate = learningRate
self.weights = np.zeros(numOflnputs)
self.bias = 1
def Activation(self, s):
if s> 0:
activation = 1
else:
activation =0
return activation

def predict(self, inputs):
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sum = np.dot(inputs, self.weights) + self.bias
out = self.Activation(sum)
return out
def train(self, inputs, labels):
for _in range(self.epochs):
for i in range(len(inputs)):
prd = self.predict(inputsli])
self.weights += (labels[i]-prd]) * inputs[i] * self.learningRate

self.bias += (labels]i]-prd) * self.learningRate

e start get data from images

sea_colors = list()
for i in range(10):

img = Image.open("data/sea" + str(i) + ".jpg")

img.load()

data = np.array(img, dtype=np.uint8)

sea_colors.append([datal:,:,color].sum() / data[:,:,color].size for color in range(3)])
land_colors = list()
for i in range(10):

img = Image.open("data/land" + str(i) + ".jpg")

img.load()

data = np.array(img, dtype=np.uint8)

land_colors.append([datal:,:,color].sum() / data[:,:,color].size for color in range(3)])
test_colors = list()
for i in range(6):

img = Image.open("test/test" + str(i) + ".jpg")

img.load()

data = np.array(img, dtype=np.uint8)
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test_colors.append([datal[:,:,color].sum() / datal:,:,color].size for color in range(3)])

sea_array = np.array(sea_colors)
land_array = np.array(land_colors)
test_array = np.array(test_colors)
x1 = sea_array[:,1]

y1 =sea_array[:,2]

x2 = land_array[:,1]

y2 = land_array[;,2]

xtest = test_array[:,1]

ytest = test_array[:,2]

X = np.append(x1,x2)

y = np.append(y1,y2)

data = np.stack((x, y), axis=-1)
test_data = np.stack((xtest, ytest), axis=-1)

Ibl=[0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1]

R start run machine learned

perceptron = Perceptron(2)
perceptron.train(data, Ibl)
foriin test_data:
if perceptron.predict(i)==1:
print(i , "SEA Picture ")
else:
print(i , "LAND Picture ")

OR -1 AND 2101 217 2w 21107 T2 12 YNNI IT NI7'YD N7'NNAY TIPN INIXK DX INP77 0T TIi7a
.Y 0 NIRIMN 2107 NIPMWOK 1NN NAY 5 NI7'Y91 IP9NY 0ININ VN DX 17 17901
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def Activation(s):
if s > 0:
activation = 1
else:
activation =0

return activation
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10 sigmoid
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class NeuralNetwork:

def __init_ (self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
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self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))

self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))

def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _ in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = np.dot(d_predicted_output, self.output_weights.T)
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d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer output)

#Updating Weights and Biases
self.output_weights+=np.dot(hidden_layer output.T,d_predicted_output)*learningRate
self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += np.dot(inpt.T,d_hidden_layer) * learningRate
self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate
N1an NX X1an2a 7apn naan n7von .NeuralNetwork nz7nnin 019'on NN Dwa DXy N121 Xan A7vA
NWN7 0'7910NnN DN NNIK WnW'Y inputs bwa TNXN 0N 2 011 P 1nd .(2,2,1) 1xan nwan

N71Y9N NX |AT1 'I¥IN 079N NNNK DY7'N] IR YT'RN M7 wnwnn expected_output owa nwnl
099> axa NIk predicted_output 7ynn N nwAN 079 .NWAN DR ARG D train

:NT AW DYAN NYDIMN TR |07

inputs = np.array([[0,0],[0,1],[1,01,[1,11])

expected_output = np.array([[0],[1],[1],[01])

nn = NeuralNetwork(2,2,1)

print("\nInitial hidden weights:\n",colored(nn.hidden_weights, 'red'))
print("\nInitial hidden biases:\n",colored(nn.hidden_bias, 'red"))
print("\nInitial output weights:\n",colored(nn.output_weights, 'red'))

print("\nInitial output biases:\n",colored(nn.output_bias, 'red"))

nn.train(inputs, expected_output)

print("\nFinal output weights:\n",colored(nn.hidden_weights, 'green’))
print("\nFinal output bias:\n",colored(nn.hidden_bias, 'green’))
print("\nFinal output weights:\n",colored(nn.output_weights, 'green'))
print("\nFinal output bias:\n",colored(nn.output_bias, 'green'))
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print("\nOutput from neural network after 10,000 epochs:\n",colored(nn.predicted_output, 'blue'))

:XOR www 2w npai? 177 0N nwn 9w Xmn Tipn wmm |70

import numpy as np

from termcolor import colored

class NeuralNetwork:
def __init_ (self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))

def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)
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output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = np.dot(d_predicted_output, self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)

#Updating Weights and Biases

self.output_weights += np.dot(hidden_layer_output.T,d_predicted_output) \

* learningRate

self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += np.dot(inpt.T,d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate

#Input datasets
inputs = np.array([[0,0],[0,11,[1,01,[1,1]])

expected_output = np.array([[0],[1],[1],[0]])

nn = NeuralNetwork(2,2,1)

print("\nInitial hidden weights:\n",colored(nn.hidden_weights, 'red'))
print("\nInitial hidden biases:\n",colored(nn.hidden_bias, 'red"))
print("\nlnitial output weights:\n",colored(nn.output_weights, 'red'))
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print("\nInitial output biases:\n",colored(nn.output_bias, 'red"))

nn.train(inputs, expected_output)

print("\nFinal output weights:\n",colored(nn.hidden_weights, 'green’))
print("\nFinal output bias:\n",colored(nn.hidden_bias, 'green’))
print("\nFinal output weights:\n",colored(nn.output_weights, 'green'))

print("\nFinal output bias:\n",colored(nn.output_bias, 'green'))

print("\nOutput from neural network after 10,000 epochs:\n",colored(nn.predicted_output, 'blue'))

:NQN 0790 NN NN

Initial hidden weights: Final output bias:

Initial hidden biases: Final output bias:

Initial output weights: Final output bias:

Initial output biases: Final output bias:

Output from neural network after 18,888 epochs:
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inputs = np.array([ [0,0,0],
[0,0,1],
[0,1,0],
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[0,1,1],
[1,0,0],
[1,0,1],
[1,1,0],
[1.1.11])
expected_output = np.array([  [0,0],
[1.1],
(1.1,
(1.0,
(1.1,
(1.0,
[1.0],
[1.11D)
nn = NeuralNetwork(3,3,2)

N NRDINN V7O

Initial hidden weights: Final output bias:

Initial hidden biases: Final output bias:

Initial output weights: Final output bias:

Initial output biases: Final output bias:
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2N

217 YT 0ax' N 0D 7apn n71ven predict nwa n721vo NeuralNetwork np'znnn Ti77 19'01n
NYIN 7 n71¥90 DX 17'yO0N .02V DNIRY NYIN V79 X I'TAN N71V9N 01NN NYAYY Poionn
AWKD V1777 7'09N NIDINN .YNNYNNNA D'IXIAN 0N 3 DX VIZR? NN 7Y .0TIEN 722annn
M7 N0 axt 'K wnnwnnn 0770 0N TNX

NN

import numpy as np

from termcolor import colored

class NeuralNetwork:
def __init_ (self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))
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def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = d_predicted_output.dot(self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)

#Updating Weights and Biases

self.output_weights += hidden_layer_output.T.dot(d_predicted_output) * learningRate
self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += inpt.T.dot(d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate

def predict(self, inpt):
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hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_ output,self.output_weights)
output_layer_activation += self.output_bias

return self.sigmoid(output_layer_activation)

inputs = np.array([ [0,0,0],
[0,0,1],
[0,1,0],
[0,1,1],
[1,0,0],
[1,0,1],
[1,1,0],
[1.1.11])
expected_output = np.array([[0,0],
[1.1],
[1.1],
[1.0],
[1.1],
[1,0],
[1.0],
[1.11D)

nn = NeuralNetwork(3,3,2)

nn.train(inputs, expected_output)
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A = int(input("Entar A (1 or 0):"))
B = int(input("Entar B (1 or 0):"))
C = int(input("Entar C (1 or 0):"))
while (A==1 or A==0) and (B==1 or B==0) and (C==1 or C==0):
tests = np.array([ [A,B,C] ])
print(colored(nn.predict(tests), 'blue'))
A = int(input("Entar A (1 or 0):"))
B = int(input("Entar B (1 or 0):"))
C = int(input("Entar C (1 or 0):"))

N'DINN VY97 NnNAIT

Entar
Entar
Entar

Entar
Entar
Entar

Entar
Entar
Entar
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http://www.texample.net/tikz/examples/neural-network :namnn 1

D'"12N DN 7¥ NNXR N2OW , 190N N77N(input layer) X1an N1dw 1 1an? N7 1T np'nnY?
NYIN NX D'2DINN 0NN wn Ny (Output layer) xxina N 7w naowi Hidden layer
:NNAIT? .NdAW 701 DIININ 190N DX 72N N7nnn DxXY 7INNK T 7Y nw)

nn = NeuralNetwork(4,5,3)

5 ,nixian 4 n%7m0n nwn avin NeuralNetwork nzznnin 019'0n nn bwa nxy N7NNKRA IT AXIN
.O'RXIN 3-1 N'YXNXN N2OWA 01NN

BB

NP wimm 707

class NeuralNetwork:
def __init__(self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))

self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
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self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))

def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = d_predicted_output.dot(self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)
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#Updating Weights and Biases

self.output_weights += hidden_layer_output.T.dot(d_predicted_output) * learningRate
self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += inpt.T.dot(d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate

def predict(self, inpt):
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

return self.sigmoid(output_layer_activation)

DN NN 7197 qon Ni7vo 4 nY70 np'innn

vin'm Ix?7 nP'7nna nirmto Ni7yo nivnwn sigmoid_derivative -1 sigmoid ni7iyon e
.NVD019N W MIIONNN N''¥jID

.NDNN 'R nunwnn train n7Ivon e

.NTNYN 27w INRY NIRYIN 1217 nwnwnn predict n7ivon e

N7 QA9 W NITE A0 NI NAIdN :An'wna

N'TOOR DY NDIYA A 7V IR D79 7Y NITIRI WA A1F07 NI N1IdN AIMdY IT NN'wna
NP wimm 707 nima vn naxenn listOfpoint owa nwTn np'snn anoa P X7 rmm-iT

class listOfpoint:
def __init_ (self,numberOfPoints,m=1,b=0):
self.points=np.random.uniform(-1,1,size=(numberOfPoints,2))
self.labels=np.sign(self.points[:,1] - (m*self.points[:,0] + b))
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def __repr__(self):
s="
for point,label in zip(self.points,self.labels):
s += "\tx="+str(point[0])+"\ty="+str(point[1])+"\tlabel="+str(label)+"\n"
return s

DVNIDN NX DAX'NN b FWNI M TAXN DVNIS 2 N7apPNAN NI N721YD NP7NNYT NIKMYT |NIY 19D
AW IR DRIYN Y
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import numpy as np

class listOfpoint:
def __init__ (self,numberOfPoints,m=1,b=0):
self.points=np.random.uniform(-1,1,size=(numberOfPoints,2))

self.labels=np.sign(self.points[:,1] - (m*self.points[:,0] + b))

def __repr__(self):
S=ll

for point,label in zip(self.points,self.labels):

MoreTech
==

XN MDD 2
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R Irh by

s += "\tx="+str(point[0])+"\ty="+str(point[1])+"\tlabel="+str(label)+"\n"

return s

MyPoints = listOfpoint(10,2,0.5)

print(MyPoints)

x=0.757254353561885 y=-a. Dr_:E!D 320391571195
787520565779
Baqq17779§

2404282

y=a. El LS’;?'-'. )
d.5187 5[’5_-8119 20817

:N2N U790 DK AN

label=-1.8
label=-1.8
label=1.8

label=1.8

label=-1.8
label=1.8

label=-1.8
label=-1.8
label=-1.8
label=-1.8

drawTrainingPoints nwa n%71ye listOfpoint nz7nn% qron n'aima 7w 11> NiMd a0 nwpw 7722
221 P yay 7apn TR label roxna TN NI 7 TWKRD NITIRIN vn DX 7700 92 narvny
:drawTrainingPoints n71yon winm 771> Nn2INN TI 707 .0ITR YyaY TNX 011 W 72PNy NTIj
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import numpy as np

import matplotlib.pyplot as plt

class listOfpoint:

def __init_ (self,numberOfPoints,m=1,b=0):

MoreTech
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self.points=np.random.uniform(-1,1,size=(numberOfPoints,2))

self.labels=np.sign(self.points[:,1] - (m*self.points[:,0] + b))

def __repr__(self):

S=|l

for point,label in zip(self.points,self.labels):

s += "\tx="+str(point[0])+"\ty="+str(point[1])+"\tlabel="+str(label)+"\n"

return s

def drawTrainingPoints(self):

Draw the training inputs and the training label

colormap = np.array(['r', 'g")

plt.scatter(self.points|[:,0], self.points[:,1],s=10, c=colormap[1*(self.labels==1)])

plt.show()

MyPoints = listOfpoint(10,2,0.5)

MyPoints.drawTrainingPoints()
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N1DIN N7Y NIDNN NN PN NKY traink n2ivon T 7Y nT'Nn%'? 010N Nadna (MDD IR 1PN
Tl py;

R irhErhY;

train_points = listOfpoint(200,2,0.5)
train_points.drawTrainingPoints()
nn = NeuralNetwork(2,2,1)

nn.train(train_points.points, train_points.labels)

N7 MIDdNNW NT) WTN NITIRI VN 1IN .ANnan 177 0N N1 NINT? 17 Napnn OX PImY '
TN 707 .07 nn iM% 1 predict n71ivon nx i (12 nwao

e TEST the Neural Network

test_points = listOfpoint(200,2,0.5)

predict_values = nn.predict(test_points.points)

accuracy = test_points.drawMistakesPoints(predict_values)
print (‘Accuracy: ',accuracy)
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def drawMistakesPoints(self,predict_values):

JPNUNT - DRIy e

JPN T =Nty e

AT 99 W INT - Q7 0V DITR 'Y e
DT Y MY T - Q700 PRy e

7190 winm |70

Draw a comparison of the correct answers to the mistakes

colormap1 = np.array(['r", 'g")

colormap2 = np.array(['r','g','w")
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#Draw the correct answers
categories =[]
accuracy =0
for i in range(len(self.points)):
if self.labels[i] > 0:
categories.append(0)
else:
categories.append(1)

plt.scatter(self.points|[:,0], self.points[:,1], s=30, c=colormap1[categories])

categories =[]
for i in range(len(predict_values)):
if (predict_values][i] > 0.5) and (self.labels[i] > 0):
categories.append(0)
accuracy +=1
elif (predict_values[i] < 0.5) and (self.labels][i] < 0):
categories.append(1)
accuracy +=1
else:

categories.append(2)

plt.scatter(self.points|[:,0], self.points[:,1], s=10, c=colormap2[categories])
plt.axis([-1,1,-1,1])
plt.show()

return accuracy / len(predict_values)

NIXNAITN 19017 0N D1I21N DAIIFON 190N NIX AX''NN accuracy Dwa Nson TTA N'TNn n71yon
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import numpy as np

import matplotlib.pyplot as plt

class NeuralNetwork:
def __init__(self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))
173
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def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = d_predicted_output.dot(self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)

#Updating Weights and Biases

self.output_weights += hidden_layer_output.T.dot(d_predicted output) * learningRate
self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += inpt.T.dot(d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate
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def predict(self, inpt):
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

return self.sigmoid(output_layer_activation)

class listOfpoint;
def __init__ (self,numberOfPoints,m=1,b=0):

y=mx+b
self.points=np.random.uniform(-1,1,size=(numberOfPoints,2))
self.labels=np.sign(self.points[:,1] - (m*self.points[:,0] + b))

# x2= x.reshape(x.shape[0],1)

self.labels= self.labels.reshape(self.labels.shape[0],1)

def _ repr__(self):
s="
for point,label in zip(self.points,self.labels):
s += "\tx="+str(point[0])+"\ty="+str(point[1])+"\tlabel="+str(label)+"\n"

return s

def drawTrainingPoints(self):

Draw the training inputs and the training label
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colormap = np.array(['r', 'g'])
categories =[]
for i in range(len(self.points)):
if self.labels[i] > 0:
categories.append(0)
else:
categories.append(1)
plt.scatter(self.points][:,0], self.points[:,1], s=40, c=colormap[categories])

plt.show()

def drawMistakesPoints(self,predict_values):

Draw a comparison of the correct answers to the mistakes
colormap1 = np.array(['r', 'g'])
colormap2 = np.array(['r','g','w'])
#Draw the correct answers
categories =[]
accuracy =0
for i in range(len(self.points)):
if self.labels[i] > 0:
categories.append(0)
else:
categories.append(1)
plt.scatter(self.points][:,0], self.points[:,1], s=30, c=colormap1[categories])

#

T

categories =[]
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for i in range(len(predict_values)):

if (predict_values[i] > 0.5) and (self.labels[i] > 0):
categories.append(0)
accuracy +=1

elif (predict_values[i] < 0.5) and (self.labels]i] < 0):
categories.append(1)
accuracy +=1

else:

categories.append(2)

plt.scatter(self.points[:,0], self.points[:,1], s=10, c=colormap2[categories])
plt.axis([-1,1,-1,1])
plt.show()

return accuracy / len(predict_values)

train_points = listOfpoint(200,-1,-0.2)
train_points.drawTrainingPoints()

nn = NeuralNetwork(2,2,1)
nn.train(train_points.points, train_points.labels)

e TEST the Neural Network

test_points = listOfpoint(2000,-1,-0.2)
predict_values = nn.predict(test_points.points)
accuracy = test_points.drawMistakesPoints(predict_values)

print (‘Accuracy: ',accuracy)

N'DINN V79 707
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y=ax’*+bx +c

import numpy as np
import matplotlib.pyplot as plt

#np.random.seed(1000)

class NeuralNetwork:

def __init__(self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):

.N7127197 ona NnIAIoNN NITIA

NN

*nn 7w 0w Nno |70

self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
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self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))

def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _ in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output

d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)

error_hidden_layer = d_predicted_output.dot(self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)

#Updating Weights and Biases

self.output_weights += hidden_layer_output.T.dot(d_predicted_output) * learningRate
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self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += inpt.T.dot(d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate

def predict(self, inpt):
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

return self.sigmoid(output_layer_activation)

class parabolaPoint(object):
def __init_ (self,a=1,b=0,c=0):

y=a*x*x+b*x+c

self.x = np.random.uniform(-1,1)

self.y = np.random.uniform(-1,1)

if (self.x)*(self.x)*a + b*(self.x) + ¢ > self.y:
self.label = 1

else:

self.label = -1

class ParabolaListOfpoint:
def __init__(self,numberOfPoints,a=1,b=0,c=0):
Get number Of Points
Get a, b and c parameter in y=axx+bx+c (Parabola function)

Return list of point class
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self.points =[]
for _ in range(numberOfPoints):

self.points.append(parabolaPoint(a,b,c))

self.allXY=[]

self.allLBL=[]

for item in self.points:
tmpXY = np.array([item.x , item.y])
tmpLBL = np.array([item.label])
self.allXY.append(tmpXY)
self.allLBL.append(tmpLBL)

self.allXY=np.array(self.allXY)

self.allLBL=np.array(self.allLBL)

def drawTrainingPoints(self):

Draw the training inputs and the training label
categories =[]
colormap = np.array(['r", 'g'])
px =]
py =1l
for i in range(len(self.points)):
px.append(self.points]i].x)
py.append(self.points]i].y)
if self.points][i].label > 0:
categories.append(0)
else:
categories.append(1)

plt.scatter(px, py, s=10, c=colormap[categories])
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plt.axis([-1, 1, -1, 1])

plt.show()

def drawMistakesPoints(self,predict_values):

Draw a comparison of the correct answers to the mistakes
colormap1 = np.array(['r', 'g'])
colormap?2 = np.array(['w', 'b")
#Draw the correct answers
categories =[]
for i in range(len(self.allXY)):

if self.points]i].label > 0:

categories.append(0)
else:

categories.append(1)

plt.scatter(self.allXY[:, 0],self.allXY[:, 1], s=40, c=colormap1[categories])

#.
#

categories =[]
for i in range(len(predict_values)):
if predict_values][i] > 0.5:
categories.append(0)
else:
categories.append(1)
plt.scatter(self.allXY[:, 0],self.allXY[:, 1], s=10, c=colormap2[categories])
plt.axis([-1, 1, -1, 1])

plt.show()

train_points = ParabolaListOfpoint(1000,3,-1,-0.5)
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train_points.drawTrainingPoints()
nn = NeuralNetwork(2,2,1)

nn.train(train_points.allXY, train_points.allLBL)

test_points = ParabolaListOfpoint(1000,3,-1,-0.5)

predict_values = nn.predict(test_points.allXY)

test_points.drawMistakesPoints(predict_values)
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1 |sepal_length sepal_width
2 s 1 3.5
5 4.9 3
4 a.7 3.2
5 4.6 3.1
] 5 3.6
- 5.4 3.9
8 4.6 34
9 5 3.4
10 4.4 2.9
11 4.9 3.1
12 54 3.7
13 4.8 3.4
14 4.8 2
15 4.3 3
16 3.8 4
17 5.7 4.4
18 54 3.9
19 5 3.5
20 5.7 3.8
97 5.7 3
98 5 2.5
39 6.2 2.9
100 4 2.5
101 5.7 2.8
102 6.3 2.2
103 5.8 2.7
104 71 3
105 6.3 2.9
106 6.5 3
107 7.6 3
108 4.9 2.5
109 7.3 2.9
110| 6.7 2.5

petal length petal width class

187

1.4
1.4
13
15
1.4
1.7
1.4
1.5
1.4
1.5
15
1.6
1.4
1.1
1.2
1.5
1.3
1.4
1.7
4.2
4.2
4.3

3
4.1

B
5.1
59
5.6
5.8
6.6
4.5
6.3
2.8

0.2 iris_setosa
0.2 iris_setosa
0.2 iris_setosa
0.2 iris_setosa
0.2 iris_setosa
0.4 iris_setosa
0.3 iris_setosa
0.2 iris_setosa
0.2 iris_setosa
0.1 iris_setosa
0.2 iris_setosa
0.2 iris_setosa
0.1 iris_setosa
0.1 iris_setosa
0.2 iris_setosa
0.4 iris_setosa
0.4 iris_setosa
0.2 iris_setosa
0.3 iris_setosa
1.2 iris_versicolor
1.3 iris_versicolor
1.3 iris_versicolor
1.1 iris_wersicolor
1.3 iris_versicolor
2.5 iris_virginica
1.9 iris_virginica
2.1 iris_virginica
1.8 iris_virginica
2.2 iris_virginica
2.1 iris_virginica
1.7 iris_virginica
1.8 iris_virginica
1.8 iris_virginica
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iris setosa
sepal width —

iris wversicolor
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import numpy as np

from termcolor import colored

vir_iris_data = np.genfromtxt(iris_flowers.csv', delimiter=",")

print(vir_iris_data)
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import numpy as np

from termcolor import colored

iris_data = np.genfromtxt(‘iris_for_ML.csV', delimiter=',")

random_iris_data = np.random.permutation(iris_data)
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test_data = random_iris_data[:10,:4]

train_data = random_iris_data[10:,:4]

test_Ibl = random_iris_data[:10,4]

train_Ibl = random_iris_data[10:,4]

tmp=(]
for i in range(len(test_Ibl)):
if test_Ibl[i] == 1:
t = np.array([1,0,0])
elif test_Ibl[i] == 2:
t = np.array([0,1,0])
else:
t = np.array([0,0,1])
tmp.append(t)

new_test Ibl=np.array(tmp)

tmp=[]
for i in range(len(train_lbl)):
if train_Ibl[i] == 1:
t = np.array([1,0,0])
elif train_Ibl[i] == 2:
t = np.array([0,1,0])
else:
t = np.array([0,0,1])
tmp.append(t)

new_train_Ibl=np.array(tmp)
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print("\nrandom_iris_data: ",colored(random_iris_data, 'red'),"\n")
print("\ntest_data: ",colored(test_data, 'green'),"\n")
print("\ntrain_data: ",colored(train_data, 'blue’),"\n")
print("\ntest_Ibl: ",colored(test_lIbl, 'green'),"\n")
print("\nnew_test_Ibl: ",colored(new_test_lIbl, 'green'),"\n")
print("\ntrain_lbl: ",colored(train_lIbl, 'blue'),"\n")

print("\nnew_train_lIbl: ",colored(new_train_lIbl, 'blue'),"\n")

ZI]'73.'|'NJ D'IN1N NX |nh1)

random_iris data: test data: train_data: test 1bl: npew test 1bl: +train 1bl: new_train_lbl:

XAN TN DX I71|7]I 117Y DIN1IN DY OV TN D2ININ D121 NDN TIj? DX 27v)

import numpy as np

import matplotlib.pyplot as plt
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class NeuralNetwork:
def __init__ (self,inputLayerNeurons,hiddenLayerNeurons,outputLayerNeurons):
self.hidden_weights = np.random.uniform(size=(inputLayerNeurons,hiddenLayerNeurons))
self.hidden_bias =np.random.uniform(size=(1,hiddenLayerNeurons))
self.output_weights = np.random.uniform(size=(hiddenLayerNeurons,outputLayerNeurons))
self.output_bias = np.random.uniform(size=(1,outputLayerNeurons))

self.predicted_output=0

def sigmoid(self,x):

return 1.0/(1.0 + np.exp(-x))

def sigmoid_derivative(self,x):

return x * (1.0 - x)

def train(self, inpt, exp_out, learningRate=0.1, epochs=10000):
for _ in range(epochs):
#Forward Propagation
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer output,self.output_weights)
output_layer_activation += self.output_bias

self.predicted_output = self.sigmoid(output_layer_activation)

#Backpropagation
error = exp_out - self.predicted_output
d_predicted_output = error * self.sigmoid_derivative(self.predicted_output)
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error_hidden_layer = d_predicted_output.dot(self.output_weights.T)

d_hidden_layer = error_hidden_layer * self.sigmoid_derivative(hidden_layer_output)

#Updating Weights and Biases

self.output_weights += hidden_layer_output.T.dot(d_predicted_output) * learningRate
self.output_bias += np.sum(d_predicted_output,axis=0,keepdims=True) * learningRate
self.hidden_weights += inpt.T.dot(d_hidden_layer) * learningRate

self.hidden_bias += np.sum(d_hidden_layer,axis=0,keepdims=True) * learningRate

def predict(self, inpt):
hidden_layer_activation = np.dot(inpt,self.hidden_weights)
hidden_layer_activation += self.hidden_bias

hidden_layer_output = self.sigmoid(hidden_layer_activation)

output_layer_activation = np.dot(hidden_layer_output,self.output_weights)
output_layer_activation += self.output_bias

return self.sigmoid(output_layer_activation)

#H--m- Get the iris data
vir_iris_data = np.genfromtxt(iris_for_ML.csV', delimiter="")
random_iris_data = np.random.permutation(vir_iris_data)
test_data = random_iris_data[0:10,:4]

train_data = random_iris_data[10:,:4]

test_Ibl = random_iris_data[0:10,4:]

train_Ibl = random_iris_data[10:,4:]
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tmp=(]
for i in range(len(test_Ibl)):
if test_Ibl[i] == 1:
t = np.array([1,0,0])
elif test_Ibl[i] == 2:
t = np.array([0,1,0])
else:
t = np.array([0,0,1])
tmp.append(t)

new_test Ibl=np.array(tmp)

tmp=[]
for i in range(len(train_lbl)):
if train_Ibl[i] == 1:
t = np.array([1,0,0])
elif train_Ibl[i] == 2:
t = np.array([0,1,0])
else:
t = np.array([0,0,1])
tmp.append(t)

new_train_Ibl=np.array(tmp)

nn = NeuralNetwork(4,5,3)

nn.train(train_data, new_train_1Ibl,0.1,1000)

predict_values = nn.predict(test_data)

print(predict_values)
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nn = NeuralNetwork(4,5,3)

nn.train(train_data, new_train_Ibl,0.01,1000)

predict_values = nn.predict(test_data)

print(‘predict_values:\n',predict_values)

print(‘true_values:\n',new_test_Ibl)

predict_indices = np.argmax(predict_values, axis=1)

print(‘predict_indices:\n',predict_indices)
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true_indices = np.argmax(new_test_Ibl, axis=1)
print('true_indices:\n',true_indices)
accuracy = np.mean(predict_indices==true_indices)

print(‘accuracy:\n',accuracy)

:NQN 0790 NN 7NN

predict indices:
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2.1 1)

true indices:
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8.95

1IYaN NIP*TaN 190N N71an? 7apna epochs-n nX n7mani learningRate-n nxX NN YwXOW 'K
NIRXIN 7277 D'DMX VD TX D NYINN'ODIN NIDN NT'NT NN X7 1IN [2IND 7201 NIy X7 NIRXINY
AT NI7'W91 172w 178N NI NN

ANN n"nipXM 0N NINWAY 7w D'MNNIAZR 7Y NI00IANN NITAIY NIIdA NN9) 2N 71921 D InD
winm<? oN'a N2 NINRA TINA DI D'ANMIAZR WNnY 7210 DY DYYIXPNA N1DIN 201 wiIn'y NIYIVD
TN 79 myy

Python nowa nipn n1n% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O gwi '?‘, [ e~
VP179M .30/8.14 11913 97 ¥ 1PIDVN TOM D Yy (L] II JJUI-.
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan

' o
WEETIE 99 AT 0IDY 'Y IO WD L




DMNI90N MIYINPRY YNIRD DMINN 190 PU—'“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

RN DDA D

oPNoNILN NPy

Python nowa nTni%? nidn miyn

197

Python nowa nipn n1n% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD b @)
VP97 .30/8.14 11517 97 Y IDVLN TON T DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN

¥ S

N0 YIDY YN
1rna TIwn

[navn 7

Py TN nonpan

N7 IR 107 0"I0 N0 i

09U AT 0IDY WY NI WD




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

scikit-learn no0 oy airo - 13 ni7'yvo

INN MAXN JINN D900 1T NI Napn axnn python nowa T na'nd 722301 At Niwoa
72 NiIx1IN Ninn nnimn 70000 -2 wnnwa nt ni7'yoa

HECDHAHGEDEDNEGBEHEESBHEODNDAEGBRNBADR
CEAdAdEBBAOEHEBEREGEEAAEADODEGEQOOEDN
NH A HABABERAEBENEAGBEHERAABEONRA
E A AEdEEBEINEHOBAEADEBEBEENANH
EdEBadvNMESARBEEOAEOERREANAEBEBRA
O IDARNHOHBESESEQOENHNRZEAODENEHE
HEEBEdHEAENDEHBHOEINOBEHBHANEEBHEHSBDIRA
Pl HdEE B EEOABAEEAdNDHAEAGONEEEEE
B ENAOOOAHEBOEAOERNENDEGHRNHNEEH
HEBHADEHBDEEBEBRGEEEHIOAEENEBAEB

IX ,TIO'NA TIZ NA'MD T2 I NIT N1IdN 7¢ NIDNN NIRNRY DX 17 12W 2 7719 DX 11NJ'0Y '9)
DM X 3 90 7nn 07 nirmy python niMoo02a win'w X77 nni? nidn N2> NNNK 0'7'N2a
7> TNXD DAd1INI D'7'Y' ,0'N1 D70 17 NINNRY NI NIMS0 YIN'Y 1IN NITAI7 NNndn wnn?
.NTM7 NN NNSY

NIMoonn NNXR X'nw Scikit-learn X'n n™I? NN NNSY TIMY7 15 N2 WNNvaw NIYKRIN N"1900N
.Numpy 1n> 1151 12OW NIwnN NI JIMNNY 7D Nand1 n*9on .Python Y napn nT1n%%?
.0'NIA 0wiIx 7907 1 C nowa 1and1 nnn 0'P7n YwXd Python nowa nansa nana nmson

win'y NIXT7 [N 0IN7 1121 2213 7w vz'non #'7nd David Cournapeau 'T' 7y 1170 nand nson
NM901 win'y nwyl 0a md Spotify 7w nxp'oxa 0'wn Ni'mn vnn 2700 nson Y

AIN'R DA 1D 71'07 DTV NN 7V NN 0'w1a7 79047 1 Booking.com 1nxa Scikit-learn
.NN2NN 7¢ NRATAN YN NIKAIN

Scikit-learn no0n v MW NnN>'a

207 . XOR ww wnn? 15 Scikit-learn nm90n 7y nooiann nTnI? N1dN% T NN 7'NN)
NI7'WoN NNINA .01NV9019 5 7w NwNa win'y 1IN XOR v wnnnn Tiz 12d 1mand 10 ni?woa
D1NVO1S 2 qona . XOR Www 7w NIMI7n NN DX 10777'W X122 DINV9019 2 7V 100NN

15 10 NI7'won YT DR 7811 WD RXIN DX 117 7907 T XXIN2A TRX [INUS01D TIVI N'N'I9N N1dWA
.Mnn NTNY? Tyt nmvoa wim'y 1IN XOR v wnn?

198

Python nowa napn n1n% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD 95O %@; .?n II Ju
VPMI9M .30/8.14 1701 97 Y 1PIDVN TOIN ST DY ﬂ I J n \‘7
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 VTN Jrna NI 9NN 100 090 NI Y wny mnpan u

' b
TR W AT 0IDY &Y NI WD DRI




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

import numpy as np

import sklearn.neural_network

inputs = np.array([[0,0],[0,1],[1,01,[1,11])

expected_output = np.array([0,1,1,0])

model = sklearn.neural_network.MLPClassifier(
activation='logistic',
max_iter=100,
hidden_layer_sizes=(2,),
solver='lbfgs')

model fit(inputs, expected_output)

print('predictions:', model.predict(inputs))

predictions: [@ 1 1 @]
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model = sklearn.neural_network.MLPClassifier(
activation='logistic',
max_iter=100,
hidden_layer_sizes=(2,),

solver="lIbfgs")
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n‘2von .Multi-layer Perceptron n'mipxm nan'in nwa naTan "2 117 nzoon n71ivon .sklearn
‘DN N7X1 NNAITA 127'W P70 IRY DNVNID 7Y NDINK NNTO NN

NN 11NTAN N7 NN .[NVDS0TS 7w NNIONNN N'¥7119 NX V' Tan activation 1un1o e
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https://scikit-learn.org/stable/modules/generated/sklearn.neural _network.MLPClassifier.html
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https://qgithub.com/scikit-learn/scikit-learn/blob/b194674c4/sklearn/neural network/ multilaye
r_perceptron.py#L691

‘XAN TN DX 2IN21 .0'NMS5N Vn 2w airon N0 1Y np'mnn n7'w' NX NYd |N1]

import numpy as np

import sklearn.neural_network

vir_iris_data = np.genfromtxt('iris_for_ML.csV', delimiter=",")
random_iris_data = np.random.permutation(vir_iris_data)
test_data = random _iris_data[0:10,:4]

train_data = random_iris_data[10:,:4]

test_Ibl = np.ravel(random_iris_data[0:10,4:])

train_Ibl = np.ravel(random_iris_data[10:,4:])
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https://github.com/scikit-learn/scikit-learn/blob/b194674c4/sklearn/neural_network/_multilayer_perceptron.py#L691
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mlp = sklearn.neural_network.MLPClassifier(
hidden_layer_sizes=(5),
solver='sgd’,
learning_rate_init=0.01,

max_iter=1000)

mlp fit(train_data, train_Ibl)

for i in range(len(test_data)):
tt=test_data[i].reshape( 1,(test_data[i].shape[0]))
p = mip.predict(tt)

print("test_Ibl:" , test_Ibl[i] ,"prediction:", p)

IN2N U790 DK AN

test 1bl: prediction:
test_1bl: prediction:
test 1bl: prediction:
test 1bl.: prediction:
test 1bl: prediction:

test 1bl: prediction:
test 1bl: prediction:
test_1bl: prediction:
test 1bl: prediction:
test 1bl: prediction:
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https://scikit-learn.org/stable/modules/cross_validation.html 1x1
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https://www.openml.org/d/554
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https://qgithub.com/amplab/datascience-sp14/raw/master/lab7/mldata/mnist-original.mat
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https://scikit-learn.org/stable/modules/cross_validation.html
https://www.openml.org/d/554
https://github.com/amplab/datascience-sp14/raw/master/lab7/mldata/mnist-original.mat
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import sklearn.datasets

X, y = sklearn.datasets.fetch_openml('mnist_784', version=1, return_X_y=True)

2 In% https://www.openml.org/d/554 "nxn nin'w' otiman NX TN fetch_openml n'7ivon
fetch_openml n71y92a A1y It ni7'yo1 .nifann NX 70 y1 NRIMNN DX 790 X WWUKRD Y -1 X D'DyN
7'WO1 TWUND NP''Y [ATN NIX )I0N7 'TD AWNN2 INIX 1NWI TXI DIININ YAl DX 2wnn? TImnY
J1"DINN DX DMYD 150N

NRINN 3 1N Naxnl NRMNN 7YN NX VINVYI'RNAN ATAINY N'DIN 0'ATM

import numpy as np
import matplotlib.pyplot as plt

from sklearn.datasets import fetch_openml

def image_show(arr):
p = (np.reshape(arr, (28, 28))).astype(np.uint8)
plt.axis('off")
plt.imshow(p)

plt.show()

print("downloading file...")

x_mnist, y_mnist = fetch_openml("mnist_784", version=1, return_X_y=True, data_home=".")
image_show(x_mnist[0])

image_show(x_mnist[1])

image_show(x_mnist[59999])
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image_show(x_mnist[@])

:NQN TIPN IR QN1 UVI'RNN NTINN NR? 2WNN2 D2ININ YN DR INY? 1D

import numpy as np
import matplotlib.pyplot as plt
from pathlib import Path

from sklearn.datasets import fetch_openml

datapath = Path("mnist_784.npz")

if not(datapath.exists()):
print("downloading file...")
x_mnist, y_mnist = fetch_openml("mnist_784", version=1,

return_X_ y=True, data_home=".")

x=np.array(x_mnist,dtype="u8")
y=np.array(y_mnist,dtype="u8")
np.savez(datapath,x=x,y=y)
del x_mnist, y_mnist

print("Loading file...")

data = np.load(datapath)

print("\ntype: ", type(data))

print("\ntype: ", data.files)
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X_mnist = data["x"]

y_mnist = data["y"]

plt.figure()
for i in range(200):
plt.subplot(10,20,i+1)
plt.axis("off")
plt.imshow(x_mnist[i].reshape((28,28)),cmap="gray", vmin=0, vmax=255)

plt.show()

:NQN 0790 NN NN

type:
<class "numpy.lib.npyio.NpzFile'>

files:
[IH‘_‘ l}lrl]

X_mnist 02man yn Jimn nniwxn nnmnn 200 Y nnar 721 0750 Jwnnal

HEODHDAGEDNDEDNEZEEBRAONDAEHRHBARA
S EAHdBERNREROEREBAAEANDEDRBEDE N
NEAABOBEREBEEEEEARERERADODH
BB EE DDA AN BRBERANA
BEAdEBENMEBERBREOAOAEANOBEAEGOEHEEBNH
AN ANHOHBESEODEDNOREEAENEHE
AP ANEBEAEZEODOBEEEBEANEBHEDHN
BADEEREREEODHOEBEHADAGHEHEEHERB
BEODGEAIOBOdODEBEEDBDOENEGENERONHEERB
BEBAODNEBEBODENEGEODEOENEBEB
# €3 +al= Bl

Y2l Miznn 2wnna 0 DRN 21127 1 pathlib noon inn Path np7nna nunnwn ar 772
.021MN wn

if not(datapath.exists()):

nnimNN DX 7200 yairn nx 1N o fetch_openml np'7nna atva ot X7 yaipnl nTna
0VINVI'RNN
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x_mnist, y_mnist = fetch_openml("mnist_784", version=1, return_X_y=True, data_home=".")

DWA YaI? NRimnNn arn NX 7700 y_mnist -1 nnmnn nx 7700 x_mnist 0'ownn 2 X me i
mnist_784.npz

np.savez(datapath,x=x,y=y)

NPz DW2 'TIN" VNNIDA YalP? nuMpy.ndarray alon DN YN NNIY savez n71yon
XY yTNnY

https://kite.com/python/docs/numpy.lib.npyio.NpzFile

NIRINN T 2V y¥ann YalZnn DIN1N '">2YnN AIThR

data = np.load(datapath)
Xx_mnist = data["x"]

y_mnist = data["y"]

INQN [9IN2 NIINNN DX 2707 D IARD 1IN (IR [INNRD 27W0

[N 27w NIx? nimn 60000 77100 wn - train_data

[IN'RN Q7Y NIX7 NNy 0sonn NX 0N 9-7 0 12 nmson 60000 77100 wn - train_lbl
MPNN D' 27w X7 nimn 10000 77100 wn - test_data

MIDNN NP' T2 NIX7 ,NRmnw 0Msonn NX 0ax'Mn 9-7 0 12 nnvon 10000 7100 1wn - test_Ibl

.255 -7 0 "2 190n) v 70§79 75 YwWKD ,0'70i7'0 28*28 7w 1vnn nna naimn oW 'R D Ind
0-1 DINN2 A79N'W D V7PN NIX 7071 YN 7w AT 70N DX Y'RN7 Nan 2y

:D2ININ NN A7W DX DroNN TIPN YoR 707
X_mnist = x_mnist / 255
train_data, train_Ibl = x_mnist[:60000], y_mnist[:60000]

test _data, test_Ibl = x_mnist[60000:], y_mnist[60000:]
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N1dwa 0N 50  nixian 784 n7710n nwNd DRNIN DY DR XY A 78 7002 [NNKD Q7N
.X¥InD Ndwa 0anm 10 -1 nmno

mlp = MLPClassifier(hidden_layer_sizes=(50,), max_iter=20, alpha=1e-4,
solver='sgd', verbose=10, tol=1e-4, random_state=1,

learning_rate_init=.1)
RN 1IN W DR N7 29011 fit n'2ven T 7y nadnin DR NN
mip fit(train_data, train_Ibl)

:D'OT 2 -2 NDWNN NIDR DX 171T2] L]IOJ.'?

117 NY'TNNI NINNAITA 19017 0N NINT¥NN NIND DX NP TIAW Score N71von ' T 7¥ MIWXIN TN
1-70 pa90n

print("Training set accuracy: %f" % mlp.score(train_data, train_lbl))

print("Test set accuracy: %f" % mip.score(test_data, test_Ibl))

N2 V790 NN 7N

Training set score: @.99¢

Test set score:

1M1 701 97.23% -1 .jin'kin 1ma vnn 99.67% nn¥na a1o7 nntxn nnpnnw NIKAY N1
NWA9 X7W NIINN 'IN'T2 IWNRNA NNXI 120W DRI DT NI NIV NDWNn NINNK 0'7'01 .0 Tan
217Y 72T |N2ANN VO 7Y RN IRAYN MIYAYN N3N [IA'RN VO 7V AI'ON NIN'AY DX .12y 0NA
9,723 a1107 nN'7xn MIdNN D AYYI9N91 0RIMIN DX Nz [amd(over fitting) "' naxnn v TWN?
Jnmn 277 anroa n7w011 nwas X7 071yny Nnimn

TRV RN MITAN 190N NIXK 7' TAW 2'901 .NIRXINA 1I9'W 1NA' NMIDNAN 7w Q011 [IN'RY |AInd
NINQN NIRXINN DX 72570 max_iter=50 -7 max_iter=20 -n max_iter |"oxnn

Training set score: 1.0808008

Test set score: 8.973160

NI9'W NI72) N TaN wan nnimn Nt 97.31% -1 'k ninimn wwn 1t nnxn 100% i
.(NP'1an wnn nnmnn 7w 1nTa N1 Ny
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INAN TN T2V NMdnn N7 wnnn [N
print("\nTest data: ",test_Ibl[:30])
newp = mip.predict(test_data[:30])
print ("\nPredict data: ",newp)

N2 V790 NN 7N

[721e41495

[7210841495:

.N1INN 7w aron *1mMaY N TaN 2N |'2 NNXRNN I72|7] |XD DA

T' ANDd2 NIANDdN NNDO 'IN'T? NTNAI7 MDA [IR'R7 72000 7w X'mn Tipn 7907

import numpy as np

import matplotlib.pyplot as plt

from pathlib import Path

from sklearn.datasets import fetch_openml

from sklearn.neural_network import MLPClassifier

datapath = Path("mnist_784.npz")
if not(datapath.exists()):
print("downloading file...")
x_mnist, y_mnist = fetch_openml("mnist_784", version=1,
return_X_y=True, data_home=".")
x=np.array(x_mnist,dtype="u8")
y=np.array(y_mnist,dtype="u8")

np.savez(datapath,x=x,y=y)
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del x_mnist, y_mnist
print("Loading file...")
data = np.load(datapath)
print("\ntype: ", type(data))
print("\ntype: ", data.files)
X_mnist = data["x"]
Xx_mnist = x_mnist / 255

y_mnist = data["y"]

train_data, train_Ibl = x_mnist[:60000], y_mnist[:60000]
test_data, test_Ibl = x_mnist[60000:70000], y_mnist[60000:70000]

plt.figure()
for i in range(200):
plt.subplot(10,20,i+1)
plt.axis("off")
plt.imshow(train_data[i].reshape((28,28))*255,cmap="gray", vmin=0, vmax=255)

plt.show()

mlp = MLPClassifier(hidden_layer_sizes=(50,), max_iter=20, alpha=1e-4,

solver='sgd', verbose=10, tol=1e-4, random_state=1,

learning_rate_init=.1)

mip.fit(train_data, train_Ibl)
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print("Training set score: %f" % mip.score(train_data, train_Ibl))

print("Test set score: %f" % mlp.score(test_data, test_lIbl))

print("\nTest data: ",test_Ibl[:30])
newp = mip.predict(test_data[:30])

print ("\nPredict data: ",newp)

22N
NNIMNY wy1 N90IN

https://debuggercafe.com/adding-noise-to-image-data-for-deep-learning-data-augmentation/

ann

N0 YIN'Y N NIDNN DX WNNli Y2 911 NIRIMNI D' 91 NN DA 1AW NawY/D! 7'2aN7 Itn
.sklearn.neural_network

A'¥] JUNNA AI'0ON NIX Y¥A7 AWNNN NIX TR nwa' op7ni 0 070 hiavinn nnimn 20 npa 7'aana
.NIdNN N713' NX 21T NIYTN NN 6 awnn?

NN

from PIL import Image
import numpy as np

from sklearn.neural_network import MLPClassifier

- start get data from images
sea_colors = list()
for i in range(10):

img = Image.open("data/sea" + str(i) + ".jpg")
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img.load()
data = np.array(img, dtype=np.uint8)

sea_colors.append([data[:,:,color].sum() / data([:,:,color].size for color in range(3)])

land_colors = list()

for i in range(10):
img = Image.open("data/land" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)

land_colors.append([datal[:,:,color].sum() / data[:,:,color].size for color in range(3)])

test_colors = list()
foriin range(6):
img = Image.open("test/test" + str(i) + ".jpg")
img.load()
data = np.array(img, dtype=np.uint8)
test_colors.append([datal[:,:,color].sum() / data[:,:,color].size for color in range(3)])

H--m- end get data from images

e Preparing the data for machine learned

sea_array = np.array(sea_colors)
land_array = np.array(land_colors)

test_array = np.array(test_colors)
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x1 = sea_array[:,1]
y1 =sea_arrayl[:,2]
x2 = land_array[:,1]
y2 = land_arrayl[:,2]
xtest = test_array[:,1]

ytest = test_array[:,2]

X = np.append(x1,x2)

y = np.append(y1,y2)

data = np.stack((x, y), axis=-1)

test_data = np.stack((xtest, ytest), axis=-1)

Ibl=[0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1]

e End Preparing the data for machine learned

mlp = MLPClassifier(hidden_layer_sizes=(5,),max_iter=1000,

solver='sgd', verbose=10, random_state=1)

mip.fit(data, Ibl)

print("Training set score: %f" % mlp.score(data, Ibl))

print("Test set score: %f" % mip.score(data, Ibl))

newp = mip.predict(test_data)
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print (newp)
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r cet score: 1.888660
sCcore: 1.068080

1 1]

NP TN NINN |Yn 7In NINXINN NN 171T72)
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« v g > gadi > MachineLearning » code files > test
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Keras n'o0 oy nmi? napn 17 7y XOR ww winm - 14 ni'wo

Tin 270> Python nowa nanda nMison .NirmipdKMm 01N NINWAY NIN'9'7 N9011 1190 X' Keras
.Keras 7w ninon Tipn 72y Jnnon? 2an Y TensorFlow 'nnon nix 10*7nn 2017 niwa .nino

nn nwa pwnn npoonl TensorFlow 7w nmoon 7yn nawrr Keras n'Msonw X' 12Th Nivnwn
NINWI NIN'DY N1I71100n0 7w nann TN X alinn TensorFlow 'm>avin 9% . TensorFlow n'0%
.01Nmn

ANN — Artificial Neural Network nin'o% Keras 7072 win'w JIn Tij7 na'nd 722001 1t Ni'vsa

keras -1 tensorflow nimsoan Yw nuiwxa N1

NN TN DR YNINT7 [N NTIaw'? ninmt nngnim keras -1 tensorflow niMmoonw pimat mm

import keras
import tensorflow as tf
print(tf.___version_ )

print(keras.__version_ )

NN NIMD0NY 137 210 TTA NT 2N INI' X AWNN2A NI'ATN NMI90N NOMA DX 1'TNA AT TR 7v192
.NTIAY? nimn

:NAN U790 DK AN

XOR v winmY% Keras -2 miIwx1 N'dIN
.0"1971 1197 117100 12DW KNAITA WIN'Y 1IN 0101 NINWY NIONA NRNPYN DX 0T

model x'n Keras nooian nN'n nw1 7w '0'oan 2NN
from keras.models import Model

:D'7TIN 7W D'AI0 W D'
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XN MDD 2
oIIeN MywpnY

NIOW ¥ XXM 72 N172) NIDdJY 7Y N7 ¥ 0t 1AW 'MNTo 7TIn - Sequential model o

.("Xan N1dwN v X1Ian'? nnainn

;N7 Q¥ DY 'RY DN NINWA N7 N7 7Y ooiann 7T - Functional Model o
IN DN7Y D1''OXN] DY VYD NNIEA 190N ,0IY V77 NNIPAR 150N N771DN DY NnAIT?
.0Myd 190 DNYY 7V 0MTINN 012N 0'YO7 N77DN NINYA

D1 3 ,NINIAN 2 N77100 NRAY7 o nwn Tan XOR anro'? Nt nwn wimm i
XXIN NJOW INTAN 2 1nd tanh aion X0 Jaynn Nexpad 0nn TRX 7D 7w RXINAY D NYIann N1dwa
fully nwn ' mann danse vaIxa wnnwa 0 IX? .sigmoid a10n 1ayn NeXzaI9 N'770n NNR

model = Sequential()
model.add(Dense(3, input_dim=2))
model.add(Activation('tanh"))
model.add(Dense(1))

model.add(Activation('sigmoid'))

from keras.models import Sequential

from keras.layers.core import Dense, Activation

model = Sequential()
model.add(Dense(3, input_dim=2))
model.add(Activation("tanh"))
model.add(Dense(1))

model.add(Activation("sigmoid"))

print(model.summary())

215
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Layer (type) Shape
dense (Dense) {Nong, 3

activation (Activation) {Mone,

dense 1 (Dense) (None, !

‘MNone,

Total params: 13
Trainable params: 13
Non-trainable params: @

.(01NVL019 7w b I w MTEN) D"VNIS 13 2"No N77DN NWIN N1an 7Y D' TAY X NDINN V79N
)2 Y¥ANN DNYRN QYN [9IX
(1 + nixiann 190n) * 0'R¥INN 190N
9=(1+2)*3:n1an n1dw
4 =(3+1)* 1 :xxm NV

13>"0

[IN'RN 7T DX NTan 1T n'21vo .model nz'2nn'? novwin compile n71von NX AT7 N XKan 29N
INT DA .NIDNN 7Y

sgd = SGD(Ir=0.1) # type of optimization algorithm

model.compile(loss='binary_crossentropy', optimizer=sgd)
JV191 [n'RN IR NyyYanw 7190 N7Ysn NN NNKN 27N
model fit(X, y, batch_size=1, nb_epoch=500)

nwn nMaY keras 7w nM1902 win'y N nmi? mapn T 7y XOR e wnnnn nImn Tip 7Y
DIN'nN

from keras.models import Sequential
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from keras.layers.core import Dense, Dropout, Activation

from keras.optimizers import SGD

import numpy as np

X = np.array([[0,0],[0,1],[1,0],[1,11])

y = np.array([[0],[1],[11.[0])

model = Sequential()
model.add(Dense(3, input_dim=2))
model.add(Activation('tanh'))
model.add(Dense(1))

model.add(Activation('sigmoid'))

sgd = SGD(Ir=0.1)

model.compile(loss='binary_crossentropy', optimizer=sgd)

model fit(X, y, batch_size=1, epochs=500)

print(model.predict(X))

' NNDINN V79
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Epoch 499/568
474 [=== ] - 85 58Bus/step - loss: @.8137

] - Bs 5@Bus/step - loss: 8.8136

.88549314 ]
3.9850749 ]
3.9860681 ]
3.81927511]]
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197 NIIMN A1I'0 Y¥27 T2 DN WA 7V NooIAN NTI7 NAidA NAMdA NITIOWN NX 7a0Ma Nt NiI7'wol
2w nxi71ima nimn 60000 7700 CIFAR-10 ninimnin 1akna win'y nwya IT NI7'wo1 .071xn PIn
nnimn 10 7w nnarT NI N1 XN MR NiMRoe 10 -n nnx'% nanon namn 73 .0'70i7'o 32x32

i
- BT e B ooon
ENESERENS e oo
CEN-RYTT L R A
MESEEE s PREE o
YA EMERYE oo
AR OEERAK o
I ) R s I ] o
bad o JoR | e | o
e RS e ] oo
PEGRNJdWRCASE e

.22 X7 nimn 10000 mivi 'R X7 ninimn 50000 -7 772inn CIFAR-10 -aw niamnn vn
YIN'Y NYIYN TIZ |N11 .QuUNn7 NN'Y NRIMNN 1Ak 7w 0w nTine n71ve Y710 Keras n'Moson
D07V 'W'RN AwWNNY? "axnn NX TN *1 cifar10.load_data n'2ivoa

from keras.datasets import cifar10
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print('Loading data...")
(train_data, train_lbl), (test_data, test_Ibl) = cifar10.load_data()
print(len(train_data), 'train data')

print(len(test_data), 'test data')

N2 V790 NN 7N

Loading data...
5eeed train data

18888 test data

AWNRD ONIF OTRPIN NNIX 117100 9D shape n71y91 wim'y *1' 7y Nnimnn 1yn 7w n1ann NX [N1)
NumPy Arrays 7y nn?%

print("train_data shape:", train_data.shape)
print("train_lbl shape:", train_lbl.shape)
print("test_data shape:", test_data.shape)

print("test_Ibl shape:", test_Ibl.shape)

:NAN U790 DK AN

train_data shape: (5eees, 32, 32, 3
train 1bl shape: (58800, 1)

test _data shape: eaaa, 32,
test 1bl shape: (1@ee8, 1)

red, green, n'1®on 3-n 2011 707'9 7D TWKD ,0'"7017'9 32x32 -n N2AdM NN 7D PRY NIXTT? N1
.9-7 0 "2 1712 901 70 (Ibl) namMn? oaron wn .blue

DNIX MNWY71 VINVI'RNN D¥aEN DX TN7 XiIn CIFAR10 niimnin wvn v 127 nson 0T
.00%7y awnna CIFAR10dataset owa np'na

NRANMYREA T TN W o'¥apn NX

https://www.cs.toronto.edu/~kriz/cifar-10-python.tar.gz

D'NAN O'¥AZN NIX 77100 OINT TNX YAl 73m
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MName E Size Packed Type Modified

J test_batch 31,035,526 7 File 31/03/2009 7:32
€ readmehtml 88 ? Chrome HTML Do... 04/06/2009 23:47
| | data_batch_5 31,035,623 ? File 31/03/2000 7:32
J data_batch_4 31,035,696 ? File 31/03/2009 7:32
J data_batch_3 31,035,999 7 File 31/03/2009 7:32
J data_batch_2 31,035,320 7 File 31/03/2000 7:32
J data_batch_1 31,035,704 ? File 31/03/2000 7:32
ﬁ batches.meta 158 7 META File 31/03/2009 7:45

72on yalp 0 . CIFAR10dataset n7'nin In% text_batch -1 data_batch n~yapn nx 7'nyn'7 wr
JNINNN NIANNA DN'D 720 NIMIAVEN Ny DX 7'on batches.meta yaipn 3 > .nimmn 10000
‘NN NnaTn T 7 batches.meta yaizn [pin nx N2

import _pickle as pickle

f = open("CIFAR10dataset/batches.meta", 'rb")
meta = pickle.load(f, encoding="bytes')

print("category:", meta[b'label_names'])

:NAN U790 NK AN

category: [b'airplane’, b'automobile', b'bird', b'cat", b'deer’, b'dog’, b'frog’, b'hr"se', b'ship®, b truck’]

2v ninmnin 50000 -n nnX 72 INQ7 N1 .JI'RD DRIMN NIX 07NN 0'¥270 TYAN DX JIENY 1)
NaD TN T

import _pickle as pickle
import numpy as np

import matplotlib.pyplot as plt

imageid = int(input("Enter index image in cifar10 [0 - 49999]: "))
batch = (imageid // 10000) + 1

idx = imageid - (batch-1)*10000
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f1 = open("CIFAR10dataset/data_batch_" + str(batch), 'rb")
data = pickle.load(f1, encoding="bytes')
f2 = open("CIFAR10dataset/batches.meta”, 'rb')

meta = pickle.load(f2, encoding="bytes")

im = data[b'data’][idx, :]

im_r = im[0:1024].reshape(32, 32)
im_g =im[1024:2048].reshape(32, 32)
im_b =im[2048:].reshape(32, 32)

img = np.dstack((im_r, im_g, im_b))

print("label: ", data[b'labels"][idx])
print("category:", meta[b'label_names']|[data[b'labels'][idx]])
plt.imshow(img)

plt.show()

Enter index image in cifarl® [@ - 4
label: 2
category: b'bird’

AWND .32X32X3 71122 17apnn nininnn cifar10.load_data() oy o'xapn nx
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XN DMEN 2
oPNcIILN Moy

N2 V790 NN 7N

9999]: 123

1IN AWUNXD

[ ]
[2'721 3072 7NIXKQ NIVRID NIAXIM NNRIMNN YR D'NND1 DN MIPAN 70 TNN D'¥APN DX XA n/
.32X32X3 77122 mamn v vNIvY INIX 1'N7 WM
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720n
Jnmn 10000 790 nt yalp .test_batch njp*1an yaip J1imn n1'n2% nnx namn a'xnn TiZ 12nd

|NNoS
mport _pickle as pickle

import numpy as np

import matplotlib.pyplot as plt

imageid = int(input("Enter index image in cifar10 test data [0 - 9999]: "))

f1 = open("CIFAR10dataset/test_batch", 'rb")
data = pickle.load(f1, encoding="bytes')
f2 = open("CIFAR10dataset/batches.meta”, 'rb")

meta = pickle.load(f2, encoding='bytes')

im = data[b'data'][imageid, ]

im_r =im[0:1024].reshape(32, 32)
im_g =im[1024:2048].reshape(32, 32)
im_b =im[2048:].reshape(32, 32)

img = np.dstack((im_r, im_g, im_b))

print("label: ", data[b'labels'[imageid])

print("category:", meta[b'label_names']|[data[b'labels'][imageid]])
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plt.imshow(img)

plt.show()

:N2N U790 DK AN

Enter index image in cifarl® test data [@ - 9999]: 123
1:

:D'NAN D7WUN DR 7700 NDIN TR 07
.MIDNN DX [AX7 YNNI DAY NIMoon X' .1
.MIdN7 DNAXRNNIAYNN? NRMNN yn DTN .2
.MDNN TAYN 1YY Tma nma L3
HTmnaTh 4
.MDNA N TN MR .5
JM'™RN 7Y YT 07NN 09 07 .6

fully nidwnn niniw 17X NI2OW .0'XI712117 2101 DRIV NIQDWA WIN'Y QYY) IT NNAITA
YINn'y .NNIMNN 1Ay 00O TR 0DI0ND NIYAWN [N DD TV 1I'R) NI connected ®
178 NI2DW ,90112 .0770 7W NDIN NR D¥NX7 NN 2V N1INN TI2'WA TIRA Y19] 17X NIDdWA Q/
pooling N1>w .N1MN2a 0'X¥N1 DN [N DIP'MY7 YR 22 0'VRMAIR NINT? NNWONN
.0'90I11 010N *T' 7V NINNN N9 DX NI' TIY NNXNYN

from keras.datasets import cifar10

from keras.utils import np_utils

from keras.models import Sequential

from keras.layers.core import Dense, Dropout, Flatten

from keras.layers.convolutional import Conv2D, MaxPooling2D
from keras.optimizers import Adam

import matplotlib.pyplot as plt
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# Download the photos and Tags to my computer and customize them
(train_data, train_lbl), (test_data, test_Ibl) = cifar10.load_data()
print("train_data shape:", train_data.shape)
print(train_data.shape[0], "train samples")
print(test_data.shape[0], "test samples")

Y_train = np_utils.to_categorical(train_lbl, 10)

Y _test = np_utils.to_categorical(test_lIbl, 10)

train_data = train_data.astype("float32")

test_data = test_data.astype("float32")

train_data /= 255

test_data /= 255

# Building the neuron network model

model = Sequential()

model.add(Conv2D(32, (3, 3), activation="relu", padding="same", input_shape=(32,32,3)))
model.add(Conv2D(32, (3, 3), activation="relu"))
model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.25))

model.add(Conv2D(64, (3, 3), activation="relu", padding="same"))
model.add(Conv2D(64, (3, 3), activation="relu"))
model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.25))

model.add(Flatten())

model.add(Dense(512, activation="relu"))
model.add(Dropout(0.5))

model.add(Dense(10, activation="softmax"))

model.summary()
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# Compile the neuron network model
model.compile( loss="categorical_crossentropy",
optimizer=Adam(Ir=1.0e-4),

metrics=["accuracy"])

# Neuron network training
results = model fit(train_data, Y_train,
batch_size=128,
epochs=1,
validation_split=0.2,
validation_data= (test_data, Y_test),

verbose=1)

# Saving the Neuron network training into 2 files
model_json = model.to_json()
open("C:/saved_models/CIFAR10model.json", "w").write(model_json)

model.save_weights("C:/saved_models/CIFAR10weights.h5", overwrite=True)

# Creating the system learning graph
plt.plot(results.history["val_accuracy"])
plt.ylabel("accuracy")
plt.xlabel("epoch")

plt.legend(["train", "test"], loc="upper right")

plt.show()
:NAN V790 NN 7NN
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utput

(None,
conv2d_2 (Conv2D) (None,
max_pooling2d_1 (MaxPooling2 (Mone,
dropout_1 (Dropout) (None, 15

(None,
conv2d_4 (Conv2D) (None,
max_pooling2d_2 (MaxPooling2 (Mone, 6
dropout_2 (Dropout) (None, 6, 6, 64)

flatten_1 (Flatten) (None,

dense_1 (Dense) (None,

(None,

(Nor

NIMI'YMIILN NINNN 190N JWNNA .0*72'0 28x28 7w n'x71IT1a ninmn N7in Xian 77100 nwan n1an
.0nun1o 1250858 77215 nwan 1"no .0MVNT I 7yn 7700 NWN wnnal

nMyn

NIPOON NIRXINYG Y ANT T .|IN'R 72 NPT 190107 NPT |2 NP7 AT 100 NdN 7¢ nTnn 17w
19017 NYY |2 W1 DYDY 7700 (I'RN [ATY 12T Nivawn .0aim'R 100 yxa? nvap
aAwnna 0" GPU 271 0'01) 7w 210 NT'RI DXRN TNI'MAI AWNNN 1Y'9XNY DRNNA NIYY

Hniyw xni wi?w np'? nnon ar 2 v GPU 912 y'ixn 9710 X7 '7w awnnin

N'DINN 9101 'MY0IN .0"11'Y N2 Y¥IIYW DYS 701 Nyw 7un 7w [In'K7 17¢ N1DINN NIX 1NA7 X7 1D
n'77wnn 1wn 79 nxi CIFAR10model.json nwa 1aix'n yalpa 0NN nwa 77m NX nivn Tip
.C apa saved_models nwa n'o01 Nimwa ox¥apn v nx .CIFAR10weights.h5 nwa qon yaipa

R iThErhY;

model_json = model.to_json()

open("C:/saved_models/CIFAR10model.json", "w").write(model_json)
model.save_weights("C:/saved_models/CIFAR10weights.h5", overwrite=True)
YAl [2IMN '97 DN'YIIN DY DX N1IA D'¥APN W DX XKD TIZ M1 XA 27w

1nx D21 CIFAR10weights.hS yalp [pin ' 2y nwan *“7pwn nx j1on qwnna CIFAR10model.json
AIYN XYID2 NI 7'yn YT NOINN DX DY INY DY9 751 DY DNTIN DIN'RA IXD 7Y 07T
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NNAIT 707 .01N1 NWN 7w 0'7pwnn wn IThvi A kwina 18 ni'yoa 11 Tnn qunna T Nt
:saved_models n"son pInY

» ThisPC » Local Disk (C:) » saved_models

~

Name Date modified
8] catjpg 1
LT CIFAR10model json 1
|| CIFAR1Oweights.h3 1
81| dogjipg 1
& planejpg 1
[ truck,jpg 1
9722 [IN'KN NIXXIN 079
0.80 1 — train
0.75 1
0.70 4
.. 0.65
[%)
B
5 0.60 -
B
0.55 1
0.50
0.45 4
0.40 4 T T T T T T
0 20 40 epoch 60 80 100

nnimn 10000 Ty m'x ninmn 50000 7w T2y yyan 'R 75 2wxd 02 100 Wanx7e NIk |nn
NIXT7 N1 2 1D .an7x¥n 1INk 80 7yn 7w NN nimn2 2IN A0 N7210nN Nd>IYN1 AN N1
.02IM'x 60 ANX7 12D 172NN NINIET NIRYIN

NNINNA aRN INn X7¥ NIYTh NN T 2¥ Mapna np'71a

nx wTnn nm? ' CIFAR10weights.h5 -1 CIFAR10model.json n'¥apn 2 nx Xipn Tij7 2IMd)
N'DINN TIR [707 .01NVI'RNN NIYTN NN 7Y DDA NI DX 71721 TX .1 7T

from keras.models import model_from_json

from keras.optimizers import Adam

from keras.preprocessing import image

# Load the Neuron network training from 2 files
model_architecture = "C:/saved_models/CIFAR10model.json"

model_weights = "C:/saved_models/CIFAR10weights.h5"
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model = model_from_json(open(model_architecture).read())

model.load_weights(model_weights)

# Lode the image from my computer and do customize

MyPIC = image.load_img('C:/saved_models/dog.jpg’, target size=(32,32))

MyPIC = image.img_to_array(MyPIC)

MyPIC = MyPIC.reshape((1,) + MyPIC.shape)

MyPIC = MyPIC/255.

# Compile the neuron network model

model.compile(  loss="categorical_crossentropy",
optimizer=Adam(Ir=1.0e-4),
metrics=["accuracy"])

# Predicting the image

predictions = model.predict_classes(MyPIC)

print(predictions)

JIRXINN DX N2 ﬂ|7"|'3.'7 NIIMnN 150N VINVI'XNN DIAT]

N7 TAN NIRYIN 707

» ThisPC » Local Disk(C:) » saved_models

;,-‘}".". ‘i
G g ’.’_
catjpg dog.jpg dog2.jpg planejpg truck.jpg dog3.jpg
3 4 3 0 9 S
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https://keras.io/api/datasets/imdb/
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Andrew L. Maas, Raymond E. Daly, Peter T. Pham, Dan Huang, Andrew Y. Ng, and
Christopher Potts. (2011). Learning Word Vectors for Sentiment Analysis. The 49th Annual
Meeting of the Association for Computational Linguistics (ACL 2011).
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from keras.datasets import imdb
(train_data, train_lbl), (test_data, test_Ibl) = imdb.load_data(num_words=10000)
print(len(train_data), 'train data')

print(len(test_data), 'test data')
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IN2N U790 DK AN

nwTIn 25000 -1 jm'x niyTin 25000 nTin imdb.load_data n7ivonw Tim%7 |n naoinn v'7on
NPT

TNYTIN NN TYD [NQ)
from keras.datasets import imdb

(train_data, train_lbl), (test_data, test_Ibl) = imdb.load_data(num_words=10000)

print(train_data[123])

N2 V790 NN 7N

[1, 287, 5 ie26, 2511, 87, 2775, 52, 116, 5 7, 4, 91, 1228, 162, 13, 28, 114, 11, 6, 137, 1

3, 115, 219, 141, 35 , 956, 54, 13, 16, 11, 2714, 61, 423, 12, 38, 76, 59, 1883, 72, 8, 2, 23, 5, 9
67, 12, 38 2 [

N7'MN 7W OPTI'R RIN 190N 7DW 'AN7 [N NWYN7 .NTH DMID0NN fOIXNA ['AN7 TWOKX 11D NN ,A10 1
DARNN 7Y 17N

wna ninHwn 0'7'an 100 nx N1

from keras.datasets import imdb

from heapq import nsmallest

index = imdb.get_word_index()

index = {k:(v+3) for k,v in index.items()}
index["<PAD>"] =0

index["<START>"] = 1

index["'<UNK>"] = 2

MostPopular = nsmallest(100, index, key = index.get)
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for val in MostPopular:

print(val, ":", index.get(val))

:N2N U790 DK AN

you : 25 there :
are : 26 what :
his : 27 good :
have : 28 more
when :
very :
up : 5
ngh 205
time :
she :

even
my : 6 first

would : 6 great

this : 14 which : 6 because
that : 15 F 3 only : 6 how : 89
was : 16 ik 3 ory : 6 him : %@
as : 17 & = 66 most : 91
for : 18 3 don't : 92
with : 19 - 43 their : 68 made : 93
movie : : about : 44 had : 69 its : o4
but : 21 i can : 7@ then : 95
film : 22 out 46 were : 71 way : 96

has : 47 me : 72 make

L EC AT well : 73 them

some : 49 than : 74 too : 8

N nnrmn o'7min 10 N N

from keras.datasets import imdb

from heapq import nlargest

index = imdb.get_word_index()

index = {k:(v+3) for k,v in index.items()}
index["<PAD>"]1=0

index["<START>"] = 1

index["<UNK>"] = 2

RareWords = nlargest(10, index, key = index.get)

for val in RareWords:
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print(val, ":", index.get(val))
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from keras.datasets import imdb

(train_data, train_lbl), (test_data, test_Ibl) = imdb.load_data(num_words=10000)

index = imdb.get_word_index()

index = {k:(v+3) for k,v in index.items()}
index["<PAD>"]1=0

index["<START>"] = 1

index["<UNK>"] = 2

id_to_word = {value:key for key,value in index.items()}

print(" ".join(id_to_word][id] for id in train_data[123] ))

:NQN 0790 NN 7NN

<START> beautiful and touching movie rich colors great settings good acting and one of the most charming
movies i have seen in a while i never saw such an interesting setting when i was in china my wife liked i

t so much she asked me to <UNK> on and rate it so other would enjoy too
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NN TR '9 W1 NIM719190 070 10000-n TARA Nk¥Na X7 7"10 n'7'nnw '¥n <UNK> ann
T 070 arnn 270 X7 R0 ((imdb.load_data(num_words=10000) nanow
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import numpy as np

from keras.datasets import imdb

from nltk import word_tokenize

import string

def Preparing_string(text_string, dimension = 40):
text_string = text_string.lower()
table = str.maketrans(dict.fromkeys(string.punctuation))
text_string = text_string.translate(table)
word2index = imdb.get_word_index()
test=[]
for word in word_tokenize(text_string):
test.append(word2index[word])
print(text_string)
print(test)

out = np.zeros(dimension)
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for _, sequence in enumerate(test):
if sequence < dimension:
out[sequence] = 1

print ("\nOutput:",out)

Preparing_string("First off, this is NOT a war film. It is a movie about the bond of men in war.
It is by far the best movie I've seen in a very, very long time. | had high expectations and was
not disappointed. At first | was eager to see the one shot idea Sam Mendes went into this
with but, after awhile, | stopped paying attention to that. While everything about the movie
was well done | was so caught up in the two central characters that nothing else mattered. |
will watch this again and again.")

NN V79N DR A

first off this is not a war film it is a movie about the bond of men in war it i
ted at first i was eager to see the one shot idea sam mendes went into this with
as so caught up in the two central characters that nothing else mattered i will

6, 3, 17, 41, 1, 1645, 4, 346, 8, 322, 9, 6,
281, 11748, 432, 8@, 11, 16, 18, 100, 5233,
11, 171, 2, 171]
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import numpy as np

from keras import models

from keras import layers

from keras.datasets import imdb

TOP_WORDS = 10000
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def Convert_to_vectors(data_list, dimension = TOP_WORDS):
out = np.zeros((len(data_list), dimension))
for i, sequence in enumerate(data_list):
out[i, sequence] = 1

return out

(train_data, train_lbl), (test_data, test_Ibl) = imdb.load_data(num_words=TOP_WORDS)
train_data = Convert_to_vectors(train_data)

test_data = Convert_to_vectors(test_data)

model = models.Sequential()

model.add(layers.Dense(50, activation = "relu", input_shape=(TOP_WORDS, )))
model.add(layers.Dropout(0.3, noise_shape=None, seed=None))
model.add(layers.Dense(50, activation = "relu"))

model.add(layers.Dropout(0.2, noise_shape=None, seed=None))
model.add(layers.Dense(50, activation = "relu"))

model.add(layers.Dense(1, activation = "sigmoid"))

model.summary()

model.compile(
optimizer = "adam",
loss = "binary_crossentropy",

metrics = ["accuracy"]
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results = model.fit(
train_data, train_lIbl,
epochs= 5,
batch_size = 10,
validation_data = (test_data, test_Ibl)

)

print("Test-loss:", results.history["loss"])

print("Test-Accuracy:", results.history["accuracy"])

INAN V790 NN 7N

dense_1 ( (None,
dropout_1 (Dropout) (None,
dense_2 (Dense) (None,

dropout_2 (Dropout) (None,

dense 3 (Dense) (None,

dense_4 (Dense) (None, 1)
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validate on 25680 samples
- accuracy: B8.8561 - val loss:

- accuracy: 8.9

- val_accuracy: 8.8

- val_accuracy

.TINK 97.6 -2 7w pirTa nwIon N> 7271 [In'Rn 27w 1NKY

2V NNIX PITA71 DWTN NIRR ANDY NNWORD T 7 i 0" TNy 01IN1 OY NDWNN DX PITa7 '
IN2N N71Y9N DX AIMd1 ,NdNN

def Preparing_string(text_string, dimension = 1000):
text_string = text_string.lower()
table = str.maketrans(dict.fromkeys(string.punctuation))
text_string = text_string.translate(table)
word2index = imdb.get_word_index()
test=[]
for word in word_tokenize(text_string):
test.append(word2index[word])
out = np.zeros(dimension)
for _, sequence in enumerate(test):
if sequence < dimension:
out[sequence] = 1

return out

NINAN NI7IY9N DR NY¥AN n71Y90 .VORL NTNNN VYD N'7a7n Preparing_string n21von
JIN0RT NIMIRD 72 DX DNl NTANN Y 0'%7'nn v Ny a7we L1

.710'90 Mo > non .2
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https://www.imdb.com/title/tt8579674/reviews?ref =tt urv

1917 (2019)

W 1010 s
User Reviews

Not a war film

goatropes7 15 January 2020 @ Review this title

First off, this is NOT a war film. It is a movie about the bond of men in war. It is by far
the best movie I've seen in a very, very long time. I had high expectations and was not
disappointed. At first I was eager to see the one shot idea Sam Mendes went into this
with but, after awhile, I stopped paying attention to that. While everything about the
movie was well done I was so caught up in the two central characters that nothing else
mattered. I will watch this again and again.

NNpmn ntnnnn

First off, this is NOT a war film. It is a movie about the bond of men in war. It is by far the
best movie I've seen in a very, very long time. | had high expectations and was not
disappointed. At first | was eager to see the one shot idea Sam Mendes went into this with
but, after awhile, | stopped paying attention to that. While everything about the movie was
well done | was so caught up in the two central characters that nothing else mattered. | will
watch this again and again.

;710'9n '10'0 N1oNI NNy NIMIX? "NNINK? NTNNAN

first off this is not a war film it is a movie about the bond of men in war it is by far the best
movie ive seen in a very very long time i had high expectations and was not disappointed at
first i was eager to see the one shot idea sam mendes went into this with but after awhile i
stopped paying attention to that while everything about the movie was well done i was so
caught up in the two central characters that nothing else mattered i will watch this again and
again

:090n7 0 NN

[83, 122, 11, 6, 21, 3, 322,19, 9, 6, 3, 17, 41, 1, 1645, 4, 346, 8, 322, 9, 6, 31, 227, 1, 115,
17, 18778, 107, 8, 3, 52, 52, 193, 55, 10, 66, 309, 1395, 2, 13, 21, 682, 30, 83, 10, 13, 4508,
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5,64, 1, 28, 321, 323, 1281, 11748, 432, 80, 11, 16, 18, 100, 5233, 10, 2227, 2645, 689, 5,
12,134, 282, 41,1, 17, 13, 70, 221, 10, 13, 35, 1056, 53, 8, 1, 104, 1372, 102, 12, 161, 331,
12943, 10, 77, 103, 11, 171, 2, 171]
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import numpy as np

from keras import models

from keras import layers

from keras.datasets import imdb
from nltk import word_tokenize
import string

TOP_WORDS = 10000

def Preparing_string(text_string, dimension = TOP_WORDS):
text_string = text_string.lower()
table = str.maketrans(dict.fromkeys(string.punctuation))

text_string = text_string.translate(table)

word2index = imdb.get_word_index()
test=[]
for word in word_tokenize(text_string):

test.append(word2index[word])
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results = np.zeros(dimension)
for _, sequence in enumerate(test):
if sequence < dimension:

results[sequence] = 1

print("\nOriginal string:", text_string,"\n")
print("\nIndex conversion:", test,"\n")

results = np.reshape(results,(1, TOP_WORDS))
print("\nConvert to vectors:", results,"\n")

return results

def vectorize(sequences, dimension = TOP_WORDS):
results = np.zeros((len(sequences), dimension))
for i, sequence in enumerate(sequences):
results[i, sequence] = 1

return results

(training_data, training_targets), (testing_data, testing_targets) =
imdb.load_data(num_words=TOP_WORDS)

data = np.concatenate((training_data, testing_data), axis=0)

targets = np.concatenate((training_targets, testing_targets), axis=0)

data = vectorize(data)

targets = np.array(targets).astype("float32")
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test_x = data[:10000]

test_y = targets[:10000]

train_x = data[10000:]

train_y = targets[10000:]

model = models.Sequential()

model.add(layers.Dense(50, activation = "relu", input_shape=(TOP_WORDS, )))
model.add(layers.Dropout(0.3, noise_shape=None, seed=None))
model.add(layers.Dense(50, activation = "relu"))
model.add(layers.Dropout(0.2, noise_shape=None, seed=None))
model.add(layers.Dense(50, activation = "relu"))
model.add(layers.Dense(1, activation = "sigmoid"))

model.summary()

model.compile(
optimizer = "adam",
loss = "binary_crossentropy",

metrics = ["accuracy"]

)

results = model.fit(
train_x, train_y,
epochs= 10,
batch_size = 500,

validation_data = (test_x, test_y)
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data_string = Preparing_string("First off, this is NOT a war film. It is a movie about the bond
of men in war. It is by far the best movie I've seen in a very, very long time. | had high
expectations and was not disappointed. At first | was eager to see the one shot idea Sam
Mendes went into this with but, after awhile, | stopped paying attention to that. While
everything about the movie was well done | was so caught up in the two central characters
that nothing else mattered. | will watch this again and again.")

print("predict:",model.predict(data_string))
print("predict_classes:",model.predict_classes(data_string))
print("------ 1is Good------- \n")

data_string = Preparing_string("l don't feel like | know the characters at all. | have no idea
why the two soldiers were friends or what they had been through together. The
cinematography tried so hard to make this an emotional shocking movie that it had the
opposite effect. War scenes with gratuitous up close views of corpses and body parts that
don't add anything to the story got old quick.")

print("predict:",model.predict(data_string))
print("predict_classes:",model.predict_classes(data_string))

print("------ 0 is Bad------- \n")

"1917" V107 NN NN 2-1 N1V 3 NN S 7w a0 D'ATAN NYDIN V797 NNAIT 707

.N72uN T2 NIY'oIMN 1780 NINNK Vo7V NINNAIT TIAY KIN 707 2¥IMN V790 YN

Original string: first off this is not a war fimitisa.............
predict: [[0.5612222]]

predict_classes: [[1]]
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predict: [[0.99998033]]

predict_classes: [[1]]

Original string: i felt dirty i felt tired i felt hungry ........
predict: [[0.5503042]]

predict_classes: [[1]]

Original string: i dont feel like i know the characters at .......
predict: [[0.06769704]]

predict_classes: [[0]]

Original string: predictable and horrendous the acting was terrible .....
predict: [[0.21110523]]

predict_classes: [[0]]

MoreTech
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keras win'y 1M nnmMna wia7 ‘0o airo - 17 ni'yo

NNI2A DT 77192 [NN9N 7W NIAdYIMN NN .NRIMN AFe7 N7 NMdn AT 7191 M1 ,15 7197 nnim
7'v91 Qo111 N'NI710]17 210N NINYIA WNNwa AT 7191 .15 7192 [NNSn ¥ niadmn nnn nie
Fashion MNIST nwa n2ima Tona win'y nwyl IT NiT'ys1 .NWI2 NINNK N2dW softmax nidw

:D2ININ TONA NRIMNNNA 2707 NNAIT 707 .0AMINN WIA7 '0™M9 W ninimn '97x 7700 dataset
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nooiann NI NdN NNA7 17 NTYnw D TensorFlow 7un novynd nawrrn keras nM1v01 1)
w117 '0Mo nint? n7aionn ANN nfnipxm 0N nwa 2y

NEpm

https://qithub.com/tensorflow/docs/blob/master/site/en/tutorials/keras/classification.ipynb

https://www.tensorflow.org/tutorials/keras/classification

https://www.tensorflow.org/install/pip?lang=python3

https://www.tensorflow.org/install/pip?lang=python3
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https://www.tensorflow.org/tutorials/keras/classification
https://www.tensorflow.org/install/pip?lang=python3
https://www.tensorflow.org/install/pip?lang=python3
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nMpnan N

KAN TIZN DX 2INdD)

import tensorflow as tf
import keras
print("tensorflow version: ", tf.version.GIT_VERSION, tf.version.VERSION)

print("keras version:" ,keras.__version__)

:N2N Jonn DX 0791 71

Using TensorFlow backend.

tensorflow version: wv2.1.8-rc2-17-geSbhfadedline 2.1.9
keras version: 2.3.1

Fashion MNIST dataset n'aiman Ton N1

Tonn yaip .Fashion MNIST dataset nnaiman 1on Nk awnn? TN '1 load_data n71voa 1t
10 -7 niaunn nmMnN yaie 3 md .namn 737 0*05'o 28 7y 0'705' 28 7w 71122 ninmn 70000 7on
DN NINIY NIMRLY

Ibls = ['T-shirt/top’,
Trouser',
'Pullover’,
'‘Dress’,
'‘Coat’,
'Sandal’,
'Shirt',
‘Sneaker’,
‘Bag,

'‘Ankle boot']

NKANANYIPZA T 2T DIR] NRDIMNN 'XAp DX TIINY N1
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https://qgithub.com/zalandoresearch/fashion-mnist

Name Content Examples Size
train-images-idx3- training set 26
. 60,000
ubyte.gz images MBytes
train-labels-idx1- training set 29
60,000
ubyte.gz labels KBytes
t10k-images-idx3- X 43
test set images 10,000
ubyte.gz MBytes
t10k-1abels-idx1- 5.1
test set labels 10,000
ubyte.gz KBytes

Link MD5 Checksum

Download 8d4fb7e6c68d591ddc3dfefdecssbrod

Download 25c81989df183dfo1b3e8adaad5dffbe

Download befdecab320f06d8554ea6380940ec79

Download bb300cfdad3cl6e7al2ad80ee83cd310

niunn ninmn 10000 Ty nwan I'R? 1wnw'y niainn ninmn 60000 -7 ofP7inn 0iman xayp

RN NRY NPT

1YN2 MIYXRIN NIINNN NKX A'X¥nNl 2WUNN7 VLINVI'RNA NN'Y! DININ X272 NIX TIIN Xan Thn

from tensorflow import keras

import numpy as np

fashion_mnist = keras.datasets.fashion_mnist

Nmn

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

Ibls = ['T-shirt/top', "Trouser', 'Pullover’, 'Dress’, 'Coat', 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle

boot']

print("\n",np.where(train_data[0] > 128, 8, 1))

print(Ibls[train_IbI[0]])
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print("\n",np.where(train_data[0] > 128, 8, 1))

NN Nronnn NIz Ni7ws yxa? naw NumPy Arrays nnn 01 yn Xwina 2 ni7'yo nTnv '9)
7YN NMIYKRIN MINNN DX DRDINN 0DIYN DR NN NIRINAN ARINND .0'M7Y DI 1an 7y
N1uNa NXT .0 Wwn DR 7 128-7 nuw Ix (v Y 721 8 Wi DX 7 128-n 7Iman W 7 TWND
.1'non qon 7y NN nron! NinT X'y

“TIPN 707 .'972 702 mamnin NX an? 1 matplotlib nm90a tvn? Maw jamd

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

Ibls = ['T-shirt/top', "Trouser', 'Pullover’, 'Dress’, 'Coat', 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle
boot’]
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print("\ntrain images shape: ",train_data.shape)
print("\ntrain labels shape: ",train_Ibl.shape)
print("\ntest images shape: ",test_data.shape)
print("\ntest labels shape: ",test_Ibl.shape)
plt.figure()

plt.imshow(train_data[0], cmap='Greys')

plt.title(Ibls[train_Ibl[0]])

plt.show()
2 AR NDINN VYO
Ankle boot
train images shape:
train labels shape:
test images shape: (1eeee, 28, 28)
test labels shape: (160@8,)
6 5‘) lll) lIS 2|0 2|5
D'NAN 0MATN DX TINY7 [N NN 0'79n
.0"0p'o 28X28 xin nimn D 7TIa .1
.nmn 60000 7on m'R% naman yalp .2
Jnmn 10000 9on nprman yaip .3
:N2N NN9NN 'D 7V NIMN2 WXINN? oxkNNa 9-7 0 )2 omoon 7on nann yalp 4
Ankle boot Wni%5 9-> Naunn Qan NaYNN NIYRIN NIMNN PR .5
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from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist
(train_data, train_lIbl), (test_data, test_Ibl) = fashion_mnist.load_data()

Ibls = ['T-shirt/top', "Trouser', 'Pullover’, 'Dress’, 'Coat', 'Sandal', 'Shirt', 'Sneaker', 'Bag', 'Ankle
boot']

train_data = train_data / 255.0
plt.figure()
for i in range(70):
plt.subplot(7,10,i+1)
plt.axis("off")
plt.imshow(train_datali], cmap='Greys')

plt.title(Ibls[train_Ibl[i]], fontsize=10)

plt.show()
IN2N Jonn NX 7271 V79D
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train_images = train_images / 255.0

test_images = test_images / 255.0
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.nlvn

.012IM1N 12N 73 7Y NN NI71IY9 y¥a? 0713 1R numpy.ndarray aion 0'wn 2y 1Ty 'od
:numpy.ndarray a10n nx"0n N2 0OV 0'P7NNA TXD ARIN XN TN ,NNAT?

import numpy as np

a = np.array([[4, 6], [8, 16]])
print(a)

print(a.dtype.name)
print(type(a))

a=a/2.0

print(a)

print(a.dtype.name)

TERMINAL

<class (" numpy.ndarray >

TERER

floatt4

:NDINN V791 NP TAN TIP 707 1-7 0 n 0'D>Y7 255 -7 0 n 0N NN INK? 9ann NIMN DX [N1)

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

plt.figure()
plt.imshow(train_data[0], cmap='Greys')

plt.colorbar()

plt.grid(False)
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plt.show()

train_data = train_data / 255.0

plt.figure()

plt.imshow(train_data[0], cmap='Greys')
plt.colorbar()

plt.grid(False)

plt.show()

NIXAN NRINNN NX I71|7]

T2 IN N'wy1 0Dy 784 2700 Tan TN wn? (28X28) ninimn 73 7w nrTam-1T n¥on nnn
:NQN [9IXN DN WY NP
model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),

keras.layers.Dense(10, activation="softmax')
1)

N2 NI nimiaoge 10 -7 niavimni 0'205'o 28X28 -n niadimn NRMNN NN 0NN DY)
:NQD |9IX

Python nowa nipn n1n% - nan M
YD PN TIPNN TIVHY MDY Nmain 92O %w; l?l‘) I e~
LP179M .30/8.14 11010 97 Y MV TOM T Oy - (L] II JJun
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN A0 YN Frna NI 9NN 100 090 NI mb:’:;;':;‘:"m‘"

nd TIUn 09U AT 0IDY WY NI WD




DMNI90N MIYINPRY YNIRD DMINN 190 PU-‘“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

. . RN
http://moretech.technion.ac.il wraudun myrpeh

MINNN DX NNVYWNN DY XN MIYKRIN NWN WX 784 79100 Xian nadw

Flatten(input_shape=(28, 28))

M TN YN? N1iMN2 0*70{'oN NX NN NI

.RX¥INN N2Owa 0N 10 Tive ntaw n2dwa 0Nt 128 -n nadoim nwnan qoim

NXINYN IN X2N 'R MMIXIMNA relu X'n n™Mwn n1d>wa DaN'nn 128 v N'X2'VPNRN NYXIS

Lo

NINTIZN NIM7'Y9nN 12D 117100 sigmoid n'xj197

0e

06

04

oz

sigmoid 10 ReLU

i R(2)=max(0, z)

:NAN 'R MININNN softmax X' k¥imn nad>wa nannn 10 v N'XA'UPRN NYXID

Softmax Scores
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0.0
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Inputs

NN wnn? [N .00 Mwn N’ |'a aiabhv 7'"IX AWUKRD XXM N1 YN PV N'YIN'Y IT N'X219

def softmax(x):

N2 TP T 7Y softmax nxaropxn Ny

np.exp(a) / np.sum(np.exp(a))
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YN DIYT™7 DMNNIAYRD DX DYALRD

Softmazx(z;) =

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy',

metrics=['accuracy'])

NWI7w 0775 napn fit n721von .0nNmn nwn nx prY 1 fit n2vea ATyl YTIimn o Ny
.0NuNe

[IN'X7 nnimnn wn - train_data
NNIMNY NA'RNn Niann Nt -train_lbl

JM'RN NXRTI7 7w NrYao'Rn 1o0n - epochs
model fit(train_data, train_lIbl, epochs=10)
'Y TY 11TAY INIR TIEn 7D 1101 |70

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

train_data = train_data / 255.0

test_data = test_data / 255.0
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model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),

keras.layers.Dense(10, activation="softmax')

)

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy',

metrics=['accuracy'])

model fit(train_data, train_lIbl, epochs=10)
'N2N V79N NXR 72772 TN XN NNY

Train on. 68088 samples

Epoch 1/18

60008/ 60080 3s A8us/sample .5888 - accuracy:

Epoch 2/18@

60008,/60088 25 48us/sample : 8.3773 - accuracy:

Epoch 3/1@

60888 /50000 25 4Bus/sample z } - accuracy:

Epoch 4/18

60008,/ 60000 25 4Bus/sample : 8.3145 - accuracy: 0.8838
Epoch 5/18

60008/ 600008 2s 48us/sample : 8.29 accuracy: 8.3982
Epoch 6/18@

68888/60008 25 4lus/sample : 8.2826 - accuracy: 8.8958
Epoch 7/18@

60888,/60080 35 53us/sample : B.2783 - accuracy:

Epoch 8/1@

60888 /60888 3s 5lus/sample : B.257¢ accuracy':

Epoch 9/18

608888 /50688 3s 4%us/sample I accuracy:

Epoch 18/18

£8888/60008 35 S5lus/sample 118.239 Accuracy':

173 ,]0 NN NYYI9 7w NdYY Do 7011 ninmn 60000 7y oy 10 "2y awnnnw NIRYY [N
JUIN 7Y 21'TD NN ANy
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[IN'XN 27w ANXY NYADN '

JM'RNN 7270 ' R7Y NRMN 0% %Y D T2V NWAN RIMTN NN NIRRT TYAN [ATRD VI INRYT
.2 197 DNXRIN X7 NWINY NRImMN i

n71vo1 11w test_images nwa nn'wia niavinn nimn 10000 17 naxkwn Nt 2%UN DX NIYY? 1D
XN 707 .nwnn NI DX 2117 11 evaluate

test_loss, test_acc = model.evaluate(test_images, test labels, verbose=0)
print(\nTest accuracy:', test_acc)

print(\nTest loss:', test_loss)

INQN [DIXA NP'TAN 7w DID'O 7N

Test accuracy: ©.3989

Test loss: @.317785393.

NN N'XI97 TN . |nann voa NnIMNNN 89%-> (121 NINT? NN7¥N NYWINW X'D DNATH NIvAwn
011210 D'DWY7 NI DN NYIN KXINA 0'DIYAY DT NIvnwn YNk |up A1 1ww 755 ,0.317 ’in
QN7 ARNwna

TIX P1T2IY 7D T 72V NDWNN DX I'YIY [N2] ,NYIN I 7 NI'00'VVON NIXYINN NX N72'7W INXRY7
INAN TN YT 7Y DINT NWYI AR TAN DRIMN AR NTTI NN 1y v airon nivie

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

Ibls = ['T-shirt/top’, "Trouser', 'Pullover’, 'Dress', 'Coat’, 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle
boot']

fashion_mnist = keras.datasets.fashion_mnist
(train_data, train_lIbl), (test_data, test_Ibl) = fashion_mnist.load_data()

258

Python nowa nipn n1n% - nan M

YD PN TIPNN TIVHY MDY Nmain 92O %@gf l%ﬂ III 170N ~

VP97 .30/8.14 1791 97 Y MITON TOIN ST Oy
STIPNN TIVH,TENITAN MPITNN NIY ¥¥IIN AaM01 Ty e FNY SRR 07 0790 N0 R T e
na T U AT 0INY W'Y AL TN !




MoreTech
A

DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.ll I A
http://moretech.technion.ac.il wraudun myrpeh

train_data = train_data / 255.0

test _data = test_data/ 255.0

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),

keras.layers.Dense(10, activation="softmax')

)

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy',

metrics=['accuracy'])

model fit(train_data, train_Ibl, epochs=3)

predictions = model.predict(test_data)
np.set_printoptions(precision=4, suppress=True)
print("\n Show all network outlets: ",predictions[22])
predic = np.argmax(predictions[22])

print("\n Show prediction: ", Ibls[predic])

plt.figure()

plt.imshow(test_data[22],cmap='Greys')
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plt.title(Ibls[predic])
plt.grid(False)
plt.show()
N2D TIPN DX 1A

Sneaker

Show all network outlets:s [@. 6.8019 8.

©8.9958 9.06814 @.8009]

Sneaker

Show prediction:

25:-]

.01I90 7W1D NNIX NAN'O MIDNAN |ONI V1 7¥ n1nna "arm Jninmnn N NTTIA NN N7 N1

INQN 0790 NN D'RYINANN TNX 721 N72'PY NIRMY [N ,nNn0p 727 TR ,0'R¥In 10 n'%20 nwan

0 T-shirt/top
0 Trouser

0 Pullover

0 Dress

0 Coat

0.0019 Sandal

0 Shirt
0.9958 Sneaker
0.0014 Bag
0.0009 Ankle boot
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NNAIT NINT D 1IDT? W' .NNNXRN NIMIALRY 0N TIKA NN 21T 1NN2 D7WIM N'T 17 W'y NIRYY [N
.ANATNN IX? NAXIN XADIENTTIA

NNINNA MARNA JINN X7Y NIYTN TR T Y "dna np'ma

YIa7 '0M9 7¥ NNRINMN 1901 N7'NN T .0170I'RNN DIYTN DRI 2107 NAIDAN NIZID! DX 7172)
.(YaIpn 210 21wN D X NIMNN 777 DY 'RY (1AYNA INR) DFTIYY YR ImnY

&« v » ThisPC » Local Disk (C:) » test_img

2jpg 3ipg

4jpg 3ipg Bjpg

NINAN NI71V9N NI NYXAN1 NY7'NAY DRIMNA 72 72V X772 nawn np'Ta NR2IN 2Imn)
.0'70i7'0 28 7y 28 7T1a7 nnIX "N NN NIMNN DX DXxp L1
NumPy 7wn ina nnixk nniwl 0Mson 7 wn'? nimnn X nnmn - .2
1 -7 0 "aw N7 NNIX N7NNINIIOK 11A7 DAIMNN DX MmN .3
NP'T? mna N naxn 4

NDINN T 70

import numpy as np

import matplotlib.pyplot as plt

from keras.preprocessing import image
import glob

file_list = glob.glob("C:/test_img/*.jpg")
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for each in file_list:
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img = image.load_img(each, color_mode = "grayscale", target_size=(28, 28))

img = image.img_to_array(img)
img = img.reshape(28, 28)

img = img.astype('float32")

img = (255-img)/255.0
x.append(img)

plt.figure()

plt.imshow(img , cmap='Greys')
plt.grid(False)

plt.colorbar()

plt.show()

x=np.array(x)

72 N NDINN V79

TN DX I73.|7]I NI7'von N7'NNA 112ND 120W NTIZN NIdAN DY TN ANY 0T 112N0Y TN DX 27v)

from tensorflow import keras
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import numpy as np
import matplotlib.pyplot as plt
from keras.preprocessing import image

import glob

Ibls = ['T-shirt/top', "Trouser', 'Pullover’, 'Dress', 'Coat', 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle
boot']

fashion_mnist = keras.datasets.fashion_mnist
(train_data, train_lIbl), (test_data, test_Ibl) = fashion_mnist.load_data()
train_data = train_data / 255.0

test_data = test_data / 255.0

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),
keras.layers.Dense(10, activation="softmax")])

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy’,
metrics=['accuracy'])

model fit(train_data, train_lIbl, epochs=50)

file_list = glob.glob("C:/test_img/*.jpg")
x=(]

for each in file_list:
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img = image.load_img(each, color_mode = "grayscale", target_size=(28, 28))

img = image.img_to_array(img)
img = img.reshape(28, 28)
img = img.astype('float32")
img = (255-img)/255.0
x.append(img)
x=np.array(x)
result = model.predict_classes(x)
for i in range(len(result)):
print(Ibls[result[i]], result[i])
print(result)
for i in range(len(result)):
plt.figure()
plt.imshow(x[i] , cmap='Greys')
plt.grid(False)
plt.axis('off")
plt.colorbar()
plt.title(Ibls[result[i]])

plt.show()

N2 0790 NN 7N

Python nowa napn n1n% - nan M

YNIIN LPMIAN TINN TIVHRT MDY MDD 95O
VP97 .30/8.14 11517 97 Y IDVLN TON T DY
STINN TIVHD ,TPANTIN MIPITON NIAY YNIN

~
€%  muon
A RGN 107 00 NI ""’”1""’;;‘:;‘:'”’”“
0w AT 0IDY WY ANINDU WD




DMNI90N MIYINPRY YNIRD DMINN 190 PD—'“D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il
Bag T-shirt/top Sandal
| |
- |
| |
|| | |
Coat Trouser

Pullover

1019 7w nimn ano? naonn ANN onpXM DN DwA 7Y nooian NTNI7 NN X7 NN
vy

Python nowa napn n1n% - nan M
YS1ID LN TIPAN TIWNRY MY NMn 920 %‘@; .?', [ —
LP179M .30/8.14 11010 97 Y MV TOM T Oy (L] II JJU“
IPNN TIVN,TPINTIN MPITHN NIY ¥¥H1IN AOM YT 0D 07 LA D07 0730 AIND 5 Twn’ mpan

BP DR
WD 0Y AT 0IDY &Y AU WD A




DMNI90N MIYINPRY YNIRD DMINN 190 PU-'”D

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il

RN DDA D

http://moretech.technion.ac.il wraudun myrpeh

DN DY 7w DY77wnn 1wn arnwi ana - 18 nirwo

AWNN "ARYNI AT NRI7Y 27¢ , 00NN DY 7Y [IN'RD Q7Y |2 71907 [N T¥D T 1T iyl
117 AYONXN IT N7ID' .A1'0 721771 DYINI NNTO 7V NYAN DX 7'WOn"7 TWONNN IT'NN 7Y 27,071
INd "NI' 0'W7N 0rTavn 7Y nwan X 7'won1 prn PC awnn 7y niwn 9w n'x y¥ah nikan niryoa
.Raspberry Pl ni7 7y

D'791UN 2172 NIDION N7NN NYSIN NX NITNY? NTAI7 N1IdA 7Y 1210 D712 DR [N 1T NIY'YO1 D INd
Pima n'21man yaljpa win'y nwyl Nidnn DX [AR? 1 .00y 117 W'y 07179 DTN 190N JNno 7y
TIX NYOIN NITN? NNVNQ PN 1ID0X] DIININ ,0'wa 768 7y ‘K191 yT'n 7'onn Diabetes Diabetes
IR |1DAN T 7Y QONI 0RININ YA NIYOIVNN 1I90XIY D' TTN 190N N0 2V NIdIoN N7NN
I90NIY D'TTAN N0 72V NDIoN 71207 19X N7IN OXN NITNZ X' "unn NIFa1 710 Niznni Nd10Y
1y

:D'NaN DT 771D yalpn
nnmMnnson .1
(N*1T2n X7 DU'NYY) DT TIRI7AN TN .2
2008 TR DTN YNT? .3
Ay 4
['210'RD NN .5
QunonTm .6
ndIoN W rfonif 'R TR .7
7o10nn 72 .8
NIDI0 N7IND NINAIN XN .9
'NAN YN T Yain DR TAIMY [N

https://qist.qithub.com/ktisha/c21e73a1bd1700294ef790c56c8aecf
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from numpy import loadtxt
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from keras.models import Sequential

from keras.layers import Dense

dataset = loadtxt("pima-indians-diabetes.csv", delimiter=",")

X = dataset][:,0:8]

Y = dataset][:,8]

model = Sequential()

model.add(Dense(12, input_dim=8, activation="relu"))
model.add(Dense(8, activation="relu'))
model.add(Dense(1, activation="'sigmoid'))

model.summary()

model.compile(loss='binary_crossentropy', optimizer='adam', metrics=['accuracy")

model fit(X, Y, epochs=100, batch_size=5, verbose=2)

model.save("model.h5")

print("Saved model to in file: model.h5")
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- @5 : 8. accuracy:
Epoch 93

- 85 : 8.5153 - accuracy:
Epoch

- B85 : B8.5847 - accuracy:
Epoch 95/168

- Bs - loss: @. accuracy:
Epoch 96/180

- Bs - loss: B9.5843 accuracy:
Epoch 97/16@

- B85 - loss: @. accuracy:
Epoch 98/168

- Bs - loss: @. accuracy:
Epoch 99/160

- Bs - loss: B8.582 accuracy:
Epoch 168/10@

K HC = . - L N at=T o ¥
. L] oy

Saved : model.h5

~ 1

NI'AT X'D 'YOYIIN'RN INKT? NAw D'Y77wNnN 7710 01NN DY N1aN DX DNNY 71090 NIRYY N
STIPN 707 .wTNN RN 7Y VI X X7 17N IX7 DNNR DI T 7Y wintyy

from numpy import loadtxt
import numpy as np

from keras.models import load_model

model = load_model('model.h5")

dataset = loadtxt("pima-indians-diabetes.csv", delimiter=",")
X = dataset][:,0:8]

Y = dataset][:,8]

foriin range(20,23):

print ("data=", X[i],"-----",Y[i])
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Pregnancies = float(input("Pregnancies: "))
Glucose = float(input("Glucose: "))
BloodPressure = float(input("BloodPressure: "))
SkinThickness = float(input("SkinThickness: "))
Insulin = float(input("Insulin: "))

BMI = float(input("BMI: "))

DiabetesPadigreeFunction = float(input("Diabetes Padigree Function: "))

Age = float(input("Age: "))

t = np.array([ Pregnancies,Glucose,
BloodPressure,SkinThickness,
Insulin,BMI,
DiabetesPadigreeFunction,Age

J,ndmin=2)
prediction = model.predict(t)

print ("You have", str(prediction[0]*100) ,"percent chance of getting diabetes")

:N2N U790 DX AN

Pregnancies: 2
Glucose: 288
BloodPressure: 98
SkinThickness: @

Insulin: @

BMI: 4@

Diabetes Padigree Function: @.45

fge: 48

You have [87.719154] percent chance of getting diabetes

T A

nin'oY
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NITIOo"
Matplotlib -2 win'w qin 0'91a nion - 1 niwo

https://matplotlib.org/tutorials/index.html

https://www.science-emergence.com/Articles/How-to-create-a-scatter-plot-with-several-color
s-in-matplotlib-/

NumPy Arrays nnn nwn - 2 niwo

http://cs231n.github.io/python-numpy-tutorial/#python-containers

https://www.pythoninformer.com/python-libraries/numpy/index-and-slice/

https://jakevdp.github.io/PythonDataScienceHandbook/02.02-the-basics-of-numpy-arrays.ht
ml

https://www.programiz.com/python-programming/matrix

https://machinelearningmastery.com/index-slice-reshape-numpy-arrays-machine-learning-py
thon/

NumPy -2 wim'w in nixnon oy nTay - 3 niwo

https://www.programiz.com/python-programming/matrix

Python -2 ni'7nni (nI'xja19) Ni71wo - 4 ni'yo

https://docs.python.org/3.5/tutorial/classes.html

https://docs.python.orag/3.5/tutorial/controlflow.html#defining-functions

http://cs231n.github.io/python-numpy-tutorial/#python-functions
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https://matplotlib.org/tutorials/index.html
https://www.science-emergence.com/Articles/How-to-create-a-scatter-plot-with-several-colors-in-matplotlib-/
https://www.science-emergence.com/Articles/How-to-create-a-scatter-plot-with-several-colors-in-matplotlib-/
http://cs231n.github.io/python-numpy-tutorial/#python-containers
https://www.pythoninformer.com/python-libraries/numpy/index-and-slice/
https://jakevdp.github.io/PythonDataScienceHandbook/02.02-the-basics-of-numpy-arrays.html
https://jakevdp.github.io/PythonDataScienceHandbook/02.02-the-basics-of-numpy-arrays.html
https://www.programiz.com/python-programming/matrix
https://machinelearningmastery.com/index-slice-reshape-numpy-arrays-machine-learning-python/
https://machinelearningmastery.com/index-slice-reshape-numpy-arrays-machine-learning-python/
https://www.programiz.com/python-programming/matrix
https://docs.python.org/3.5/tutorial/classes.html
https://docs.python.org/3.5/tutorial/controlflow.html#defining-functions
http://cs231n.github.io/python-numpy-tutorial/#python-functions
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aWNN "IRITE VT X - 5 Ni7ye

https://matplotlib.org/

https://stackoverflow.com/questions/46615554/how-to-display-multiple-images-in-one-figure-
correctly/46616645

https://matplotlib.org/users/pyplot_tutorial.html

D''0'02 NN NT'NY7 MANIIX
nTI? Mmpn nin'e7? 255 KNN oninx - 6 ni?'wo

https://medium.com/datadriveninvestor/knn-algorithm-and-implementation-from-scratch-b9f9
b739c28f

https://www.youtube.com/watch?v=aMtckm\WAzDg&t=393s

https://qgithub.com/muzzart/knn-cifar10/blob/master/KNN%20-%20CIFAR10.ipynb

Run file for k- Nearest neighbor algorithm

https://qgithub.com/dhingratul/k-Nearest-Neighbors/blob/master/run_knn.py

Python nano0a nxa'7 n'onan - 7 ni'rwo

https://www.geeksforgeeks.org/linear-regression-python-implementation/

https://www.youtube.com/watch?v=szXbuO3bVRk

Gradient Descent -7 n"onnn niTio* - 8 ni7'wo

https://www.youtube.com/watch?v=jc2IthslyzM

https://www.youtube.com/watch?v=sDv4f4s2SB8

https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-n
n-optimization/

https://qist.github.com/sagarmainkar/41d135a04d7d3bc4098f0664fe20cf3c

https://towardsdatascience.com/gradient-descent-in-python-a0d07285742f
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https://matplotlib.org/
https://stackoverflow.com/questions/46615554/how-to-display-multiple-images-in-one-figure-correctly/46616645
https://stackoverflow.com/questions/46615554/how-to-display-multiple-images-in-one-figure-correctly/46616645
https://matplotlib.org/users/pyplot_tutorial.html
https://medium.com/datadriveninvestor/knn-algorithm-and-implementation-from-scratch-b9f9b739c28f
https://medium.com/datadriveninvestor/knn-algorithm-and-implementation-from-scratch-b9f9b739c28f
https://www.youtube.com/watch?v=aMtckmWAzDg&t=393s
https://github.com/muzzart/knn-cifar10/blob/master/KNN%20-%20CIFAR10.ipynb
https://github.com/dhingratul/k-Nearest-Neighbors/blob/master/run_knn.py
https://www.geeksforgeeks.org/linear-regression-python-implementation/
https://www.youtube.com/watch?v=szXbuO3bVRk
https://www.youtube.com/watch?v=jc2IthslyzM
https://www.youtube.com/watch?v=sDv4f4s2SB8
https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://gist.github.com/sagarmainkar/41d135a04d7d3bc4098f0664fe20cf3c
https://towardsdatascience.com/gradient-descent-in-python-a0d07285742f
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https://machinelearningmastery.com/gradient-descent-for-machine-learning/

Gradient Descent *1' 7y n"ax1'7 n'oNa niw - 9 NIy

https://www.youtube.com/watch?v=L-Lsfu4ab74

https://www.youtube.com/watch?v=jc2IthslyzM

ITIO'AN TYX NN TYX NTNI? N1IdN NIDN
TT2 [NVS01S DIYW! - 10 NI7'Yo

https://towardsdatascience.com/what-the-hell-is-perceptron-626217814f53

https://www.kdnuggets.com/2018/10/simple-neural-network-python.html

https://github.com/salimoha/simple nn_1/blob/master/nn.py

https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-n
n-optimization/

https://blog.paperspace.com/part-2-generic-python-implementation-of-gradient-descent-for-n
n-optimization/

https://blog.paperspace.com/part-3-generic-python-implementation-of-gradient-descent-for-n
n-optimization/

https://blog.paperspace.com/part-4-generic-python-implementation-of-gradient-descent-for-n
n-optimization/

Power of a Single Neuron

https://towardsdatascience.com/power-of-a-single-neuron-perceptron-c418ba445095

02N 90on T 72y XOR ww wimm - 11 ni'wo
Implementing the XOR Gate using Backpropagation in Neural Networks

https://towardsdatascience.com/implementing-the-xor-gate-using-backpropagation-in-neural-
networks-c1f255b4f20d
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https://machinelearningmastery.com/gradient-descent-for-machine-learning/
https://www.youtube.com/watch?v=L-Lsfu4ab74
https://www.youtube.com/watch?v=jc2IthslyzM
https://towardsdatascience.com/what-the-hell-is-perceptron-626217814f53
https://www.kdnuggets.com/2018/10/simple-neural-network-python.html
https://github.com/salimoha/simple_nn_1/blob/master/nn.py
https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-1-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-2-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-2-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-3-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-3-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-4-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://blog.paperspace.com/part-4-generic-python-implementation-of-gradient-descent-for-nn-optimization/
https://towardsdatascience.com/power-of-a-single-neuron-perceptron-c418ba445095
https://towardsdatascience.com/implementing-the-xor-gate-using-backpropagation-in-neural-networks-c1f255b4f20d
https://towardsdatascience.com/implementing-the-xor-gate-using-backpropagation-in-neural-networks-c1f255b4f20d
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Neural Networks in Python

https://rolisz.ro/2013/04/18/neural-networks-in-python/

Extract 10 images from the CIFAR-10 data set

https://qist.qgithub.com/juliensimon/273bef4c5b4490c687b2f92ee721b546

19 lines code

https://medium.com/@thomascountz/19-line-line-by-line-python-perceptron-b6f113b161f3

11 lines code

http://iamtrask.github.io/2015/07/12/basic-python-network/

9 lines code

https://medium.com/technology-invention-and-more/how-to-build-a-simple-neural-network-in-
9-lines-of-python-code-cc8f23647ca1

20 lines code

https://medium.com/@michaeldelsole/a-single-layer-artificial-neural-network-in-20-lines-of-p
ython-ae34b47e5fef

How to Create a Simple Neural Network in Python

https://www.kdnuggets.com/2018/10/simple-neural-network-python.html

Neural Net from scratch (using Numpy)

https://towardsdatascience.com/neural-net-from-scratch-using-numpy-71a31f6e3675

M anro? nnNnm nwn - 12 nirwo

https://qist.qithub.com/siddharthapdutta/a1b48b428ddeffbd5c8dc92a3cf9a625

https://www.neuraldesigner.com/learning/examples/iris-flowers-classification

https://www.kaggle.com/uciml/iris
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https://rolisz.ro/2013/04/18/neural-networks-in-python/
https://gist.github.com/juliensimon/273bef4c5b4490c687b2f92ee721b546
https://medium.com/@thomascountz/19-line-line-by-line-python-perceptron-b6f113b161f3
http://iamtrask.github.io/2015/07/12/basic-python-network/
https://medium.com/technology-invention-and-more/how-to-build-a-simple-neural-network-in-9-lines-of-python-code-cc8f23647ca1
https://medium.com/technology-invention-and-more/how-to-build-a-simple-neural-network-in-9-lines-of-python-code-cc8f23647ca1
https://medium.com/@michaeldelsole/a-single-layer-artificial-neural-network-in-20-lines-of-python-ae34b47e5fef
https://medium.com/@michaeldelsole/a-single-layer-artificial-neural-network-in-20-lines-of-python-ae34b47e5fef
https://www.kdnuggets.com/2018/10/simple-neural-network-python.html
https://towardsdatascience.com/neural-net-from-scratch-using-numpy-71a31f6e3675
https://gist.github.com/siddharthapdutta/a1b48b428ddeffbd5c8dc92a3cf9a625
https://www.neuraldesigner.com/learning/examples/iris-flowers-classification
https://www.kaggle.com/uciml/iris
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https://stackoverflow.com/questions/3518778/how-do-i-read-csv-data-into-a-record-array-in-
num

https://archive.ics.uci.edu/ml/datasets/Iris

https://commons.wikimedia.org/wiki/lris_(Iridaceae)

Python nowa ni7 nadpn miy»

scikit-learnn®0 ny T AN>2a N0 IN'T? nTI? NAdN NIN'O - 13 ni'yo

https://scikit-learn.org/stable/auto _examples/neural_networks/plot _mnist_filters.html#sphx-glr-auto-ex
amples-neural-networks-plot-mnist-filters-py

https://matplotlib.org/

https://scikit-learn.org/stable/install.html

https://playground.tensorflow.org/

https://www.openml.org/d/554

https://towardsdatascience.com/image-classification-in-10-minutes-with-mnist-dataset-54c35b77a38d

https://machinelearningmastery.com/make-predictions-scikit-learn/

https://scikit-learn.org/stable/index.html

https://goqul09.github.io/software/image-classification-python

Keras n'oo0 ny ni7? napn 1 2y XOR Www winm - 14 nir'vo

https://qgithub.com/penseeartificielle/perceptron-xor-examples/blob/master/keras-xor.py

https://qist.github.com/stewartpark/187895beb89f0a1b3a54

https://victorzhou.com/blog/keras-neural-network-tutorial/
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https://stackoverflow.com/questions/3518778/how-do-i-read-csv-data-into-a-record-array-in-numpy
https://stackoverflow.com/questions/3518778/how-do-i-read-csv-data-into-a-record-array-in-numpy
https://archive.ics.uci.edu/ml/datasets/Iris
https://commons.wikimedia.org/wiki/Iris_(Iridaceae)
https://scikit-learn.org/stable/auto_examples/neural_networks/plot_mnist_filters.html#sphx-glr-auto-examples-neural-networks-plot-mnist-filters-py
https://scikit-learn.org/stable/auto_examples/neural_networks/plot_mnist_filters.html#sphx-glr-auto-examples-neural-networks-plot-mnist-filters-py
https://matplotlib.org/
https://scikit-learn.org/stable/install.html
https://playground.tensorflow.org/
https://www.openml.org/d/554
https://towardsdatascience.com/image-classification-in-10-minutes-with-mnist-dataset-54c35b77a38d
https://machinelearningmastery.com/make-predictions-scikit-learn/
https://scikit-learn.org/stable/index.html
https://gogul09.github.io/software/image-classification-python
https://github.com/penseeartificielle/perceptron-xor-examples/blob/master/keras-xor.py
https://gist.github.com/stewartpark/187895beb89f0a1b3a54
https://victorzhou.com/blog/keras-neural-network-tutorial/

DMNI90N MIYINPRY YNIRD DMINN 190 ‘pb—‘ﬂn

04-8293146 70 32000 no'n 150N NP ,NAI7IOV1 YTAT J1'NYT NVT7IPON
E-mail: Moretech@ed.technion.ac.il
http://moretech.technion.ac.il

nnmN1 PN aro? Keras nooian nain'n nwn - 15 ni7yo

http://www.cs.toronto.edu/~kriz/cifar.html

https://qist.qithub.com/juliensimon/273bef4c5b4490c687b2f92ee721b546

https://keras.io/datasets/

Vo7V NIYTIN 07 Keras Nooian 0Nl nwA - 16 Ni'yo

https://builtin.com/data-science/how-build-neural-network-keras

http://tech.couponall.in/tag/imdb/

https://stackoverflow.com/questions/51363709/how-to-predict-sentiment-analysis-using-kera
s-imdb-dataset

https://kite.com/python/docs/nltk.punkt

keras win'y N nnImMNa wia? 'oMo airo - 17 nir'yo

https://keras.io/models/model/

https://qgithub.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-
at-a-neural-network.ipynb

https://www.tensorflow.org/tutorials/keras/classification

https://www.manning.com/books/deep-learning-with-python?a_aid=keras&a_ bid=76564dff

https://livebook.manning.com/book/deep-learning-with-python/chapter-3/8

(0N nwN Prnyn? 'R) 0N nw 7w 0Ypwnn wn TNyl - 18 niwe

https://qgithub.com/KriAga/Pima-Indians-Diabetes-Dataset-Classification

https://machinelearningmastery.com/save-load-keras-deep-learning-models/

https://gist.qgithub.com/vihar/682dccbe9f92b68f882b42c754df073
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http://www.cs.toronto.edu/~kriz/cifar.html
https://gist.github.com/juliensimon/273bef4c5b4490c687b2f92ee721b546
https://keras.io/datasets/
https://builtin.com/data-science/how-build-neural-network-keras
http://tech.couponall.in/tag/imdb/
https://stackoverflow.com/questions/51363709/how-to-predict-sentiment-analysis-using-keras-imdb-dataset
https://stackoverflow.com/questions/51363709/how-to-predict-sentiment-analysis-using-keras-imdb-dataset
https://kite.com/python/docs/nltk.punkt
https://keras.io/models/model/
https://github.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-at-a-neural-network.ipynb
https://github.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-at-a-neural-network.ipynb
https://www.tensorflow.org/tutorials/keras/classification
https://www.manning.com/books/deep-learning-with-python?a_aid=keras&a_bid=76564dff
https://livebook.manning.com/book/deep-learning-with-python/chapter-3/8
https://github.com/KriAga/Pima-Indians-Diabetes-Dataset-Classification
https://machinelearningmastery.com/save-load-keras-deep-learning-models/
https://gist.github.com/vihar/682dccbe9f92b68f882b42c754df07f3
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Python ni"oo nagnn

X'77 google colab -2 wnnwin? Ix anaconda 7w "nXnn jupyter notebook NX 'pnn7 N1 o
' npnna i N

Matplotlib arson mypnn

:xan nrnn T v Windows PowerShell nimizon 170 X nnoa

Apps  Documents  Settings Web  More ¥

Windows PowerShell

s Windows Fax and Scan > App
> Windows Media Player >
Gl ¥ Windows PowerShell ISE > = open
£ Windows PowerShell (x86 > B Run as Administrator
| = Windows Memory Diagndstic s B Run 1sE as Administrator
B windows powershell ISE

< Windows Update settings > =
W Windows Security settirjgs >
Check for updates >

Advanced Windows Wpdate options >

® 0 Q

See if Windows is agtivated >
Search the web

£ windows - See welf results >

@ Windows inem St e H ]

NRINN T 7Y DRT NWYY ,awnn] [pnim Python 9w wionnw n'7'nn 711

> python --version

E¥ Windows PowerShell

PS C:\Users\gadi> python
Python 3.7.4

PS C:\Users\gadi>

NAN ARINN T 2V Y¥ann ntson nynn

Python nowa napn n1n% - nan M
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> python -m pip install -U pip
> python -m pip install -U matplotlib
> python -m pip install -U Pillow

> python -m pip install -U numpy

:N2N Jonn DX 0791 71

EX Windows PowerShell
PS C:\Users\gadi> python pip install pip
Requirement already up-to-date: pip in c:\users\gadilappdata\local\
PS C:\Users\gadi> python pip install matplotlib
Collecting matplotlib

Downloading https://files.pythonhosted.org/packages/71/13/0720e5@
atplotlib-3.1.1-cp37-cp37m-win32.whl (8.9MB)

| I | =.oMB 344kB/s

Collecting numpy>=1.11

Downloading https://files.pythonhosted.org/packages/ce/ad/2e88f326

umpy-1.17.4-cp37-cp37m-win32.whl (10.7MB)
| 10.7MB 364kB/s

Collecting kiwisolver>=1.0.1
Downloading https://files.pythonhosted.org/packages/2e/6a/e5fff2e
iwisolver-1.1.8-cp37-none-win32.whl (44kB)
| I | c1ke 328Ke/s
Requirement already satisfied, skipping upgrade: python-dateutil»>=2
e-packages (from matplotlib) (2.8.0)
Collecting cycler>=0.10

NumPy amson majpna

:NNAN AXNN T 7Y yyann NumPy nmoon mpgnin
> python -m pip install -U numpy

N2 V790 NN 7N

280

Python nowa napn n1n% - nan M
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EX Windows PowerShell
Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé

PS C:\Users\gadi> python
'Python 3.7.5
PS C:\Useirs\gadi> python pip install numpy
Collecting numpy
Downloading https://files.pythonhosted.org/packages/a9/38/fq
/numpy-1.18.1-cp37-cp37m-win_amdé4.whl (12.8MB)
| 12.8MB 656kB/s

Installing collected packages: numpy
Found existing installation: numpy 1.17.4
Uninstalling numpy-1.17.4:
Successfully uninstalled numpy-1.17.4

Pillow - PIL am®on mjjpna
Jnmna 7219'07 Python -2 nmoo &' k' Pillow

INNAN DRI T 7Y YXANN 090N NInn
> python -m pip install -U pip
> python -m pip install -U matplotlib
> python -m pip install -U Pillow

> python -m pip install -U numpy

:N2N Jonn DX 0791 71§

¥ Windows PowerShell

PS C:\Users\gadi> python pip install
Requirement already up-to-date: pip in c:\users\gadi\appdata\local)
PS C:\Users\gadi> python pip install matplotlib
Collecting matplotlib
Downloading https://files.pythonhosted.org/packages/71/13/@720e50)
atplotlib-3.1.1-cp37-cp37m-win32.whl (8.9MB)
| 8.9MB 344kB/s

Collecting numpy>=1.11
Downloading https://files.pythonhosted.org/packages/ce/ad/2e88f36l
umpy-1.17.4-cp37-cp37m-win32.whl (10.7MB)
| 10.7MB 364kB/s
Collecting kiwisolver»>=1.0.1
Downloading https://files.pythonhosted.org/packages/20/6a/e5fff2e
iwisolver-1.1.8-cp37-none-win32.whl (44kB)
| 51kB 328kB/s
Requirement already satisfied, skipping upgrade: python-dateutil>=2
e-packages (from matplotlib) (2.8.9)
Collecting cycler>=0.10

scikit-learn nison myjpna
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ININAN DXRIINN FTY 7Y YYANND NI500n NIgnn

> python --version

> python -m pip install -U pip

> python -m pip install -U matplotlib
> python -m pip install -U pandas

> python -m pip install -U scikit-learn

keras -1 tensorflow nimson mjpnn

NN DRIINN T 7Y YYANN NtI90n nipynn

> python --version

> python -m pip install -U pip

> python -m pip install -U tensorflow
> python -m pip install -U keras

NINQN NIKIIND DX 2M0Y7 [N pnpnnw keras -1 tensorflow nona nx 71ma7 '

> python -c 'import tensorflow as tf; print(tf.__version__)'

> python -c 'import keras; print(keras.__version__)'

N2 0790 NN N

PS C:\Users\gadi> python
2020-02-29 16:39:10.718906: W tensorflow/stream_executor/platform/default/dso

ry 'cudarté4_101.dll'; dlerror: cudart64_101.dll not found
2020-02-29 16:39:10.742956: I tensorflow/stream_executor/cuda/cudart_stub.cc:
ot have a GPU set up on your machine.

(2.1.0
PS C:\Users\gadi> python
Using TensorFlow backend.
2020-02-29 16:42:05.661348: W tensorflow/stream_executor/platform/default/dso
ry 'cudarte4_101.d11'; dlerror: cudarté4_101.d1ll not found
2020-02-29 16:42:05.666217: I tensorflow/stream_executor/cuda/cudart_stub.cc:
ot have a GPU set up on your machine.

2.3.1
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