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- VEZELG AT 2 iryo ANl 3R &

& Spyder (Python 3.7)
T74A)b (A) #&.= () BF (S Y-A(O =T R F/(y7(D) I¥Y-I(0) FOJII:(P) Y- (M FRN AT (H)

B b B@ §§ @ E E .I’ (‘ E: f o e é C¥Users¥manne¥Desktop¥iryoAl

C¥Users¥mane ¢Desktop¥iryo ARRA FLEEL 3 py

B % A x X 0 © Q@ 183%
™ vk o B BLELSpy —

Created on Tue Jun 22 07:15:01 2021

@author: manne

THIHATO-5— AT 2guk F74b
0 I 4

Python 3.7.7 (tags/v3.7.7:d7c567b@8f, Mar 10 2020, 10:41:24) [MSC v.1900 64 bit (AMD64)]
Type "copyright™, "credits" or "license" for more information.

IPython 7.14.0 -- An enhanced Interactive Python.

In [1]:

IPythonJ =) EAR)
<, LSP Python: ZE{l@5T T Line 9, Col 1 UTF-8 CRLF R Mem 29%
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# BT E 7y

import pandas as pd

import matplotlib.pyplot as plt

from matplotlib import rcParamsrc

Params['font.family'] ='sans-serif’

rcParams['font.sans-serif'] = ['Hiragino Maru Gothic Pro’, 'Yu Gothic', 'Meirio’]

from tensorflow.python.keras.models import Sequential
from tensorflow.python.keras.layers import Dense

import osos.environ| KMP_DUPLICATE_LIB_OK']="True’

# 1 A5 0

iris_train2 = pd.read_csv('4-1.csv’)
print(iris_train2)

iris_train = pd.read_csv(4-1.csv').to_numpy()
print(iris_train)

X_train = iris_train[ : , 0:4].astype('float’)
y_train =iris_train[ :, 4:5].astype(int’)
iris_test = pd.read_csv('4-2.csv').to_numpy()
X_test = iris_test[ : , 0:4].astype('float’)

y_test =iris_test| :, 4:5].astype(int’)
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#1)7 A U AT —F Z@HidriALe

VBT AT 7 YDA R — R

import pandas as pd

import matplotlib.pyplot as plt

from matplotlib import rcParams

rcParams['font.family’] ='sans-serif’

rcParams['font.sans-serif'] = ['Hiragino Maru Gothic Pro’, 'Yu Gothic', 'Meirio']

#RETFEROZ A7 7Y 250 At
from tensorflow.python.keras.models import Sequential
from tensorflow.python.keras.layers import Dense

#LLT O a— RATIIARLE 22003, anaconda TOOMP Abort =7 —Z P 7= 812 AL
ImMport 0OS
os.environ|' KMP_DUPLICATE_LIB OK'|="True’

/-

tensorflowd & Wkerasé WS FERBFE A4 T35 ) #EH
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# BT E 7y

import pandas as pd

import matplotlib.pyplot as plt

from matplotlib import rcParamsrc

Params['font.family'] ='sans-serif’

rcParams['font.sans-serif'] = ['Hiragino Maru Gothic Pro’, 'Yu Gothic', 'Meirio’]

from tensorflow.python.keras.models import Sequential
from tensorflow.python.keras.layers import Dense

import osos.environ| KMP_DUPLICATE_LIB_OK']="True’

# 1 A5 0

iris_train2 = pd.read_csv('4-1.csv’)
print(iris_train2)

iris_train = pd.read_csv(4-1.csv').to_numpy()
print(iris_train)

X_train = iris_train[ : , 0:4].astype('float’)
y_train =iris_train[ :, 4:5].astype(int’)
iris_test = pd.read_csv('4-2.csv').to_numpy()
X_test = iris_test[ : , 0:4].astype('float’)

y_test =iris_test| :, 4:5].astype(int’)




S5AT5)DA A =)LET

— 2 D3

SEIEXFE A

FH(4-1.csv)ERREEART

= -y RN
IBIZERAHIAA T, FEIEGERAZEE) E BT
4'1.CSV
A B C D E F

1 PKRORIACAFDIE TRUOLORI BUOLDIE HEIT—%2— 7Y XDOESE

2 5.1 3.5 1.4 0.2 0 EATFT7Y A
3 4.9 3 1.4 0.2 0 EATFT7YA
4 4.7 3.2 1.3 0.2 0 EATFT7YA
5 4.6 3.1 1.5 0.2 0 EATFT7YA
6 5 3.6 1.4 0.2 0 eFT7FXFT7VAX
7 5.4 3.9 1.7 0.4 0 bFT7FxF7V¥ X
8 4.6 3.4 1.4 0.3 0 EATFT7AAX
9 5 3.4 1.5 0.2 0 EATFT7AAX
10 4.4 2.9 1.4 0.2 0 EATFT7YA
11 4.9 3.1 1.5 0.1 0 EATFT7YA
117 5.4 3.7 1.5 0.2 0 EATFT7YA
13 4.8 3.4 1.6 0.2 0 eFT7FXFT7YAX
14 4.8 3 1.4 0.1 0 bEFT7xXx7V¥ X
15 4.3 3 1.1 0.1 0 eFT7FXF7Y X
16 5.8 4 1.2 0.2 0 EATFT7YAX
17 5.7 4.4 1.5 0.4 0 EATFT7YA
18 5.4 3.9 1.3 0.4 0 EATFT7YA

_jﬁ-\;;JE:J . J - 9 75 TT\ @nl
7YV AXD

— R (4-2.csV)IZR T TERBL TULVET,

— (BRI TFET,

4-2.CSV
A B C D E F

| HCEDEE ACEDE TULOEE TULDIE HHTF—2— TrAQES

2 | 5 3.5 1.3 0.3 0 B ET 4 X
3 | 1.5 2.3 1.3 0.3 0 B ET 4 X
4 1. 3.2 1.3 0.2 0 By FT A
5 | 5 3.5 1.6 0.6 0 EF o ET X
6 5.1 3.8 1.9 0.4 0 By ET X
7 1.8 3 1.4 0.3 0 B FT A
8 | 5.1 3.8 1.6 0.2 0 b FT A
9 | 1.6 3.2 1.4 0.2 0 B FT 4 A
10 5.3 3.7 1.5 0.2 0 B ET 4 X
11 5 3.3 1.4 0.2 0 B ET 4 X
12 5.5 2.6 1. 1.2 1 F—T 55
13| 6.1 3 1.6 1.4 1 FN—T 55
14 5.8 2.6 1 1.2 1 FN—T 5y
15| 5 2.3 3.3 1 1 F—T 5y
16 5.6 2.7 4.2 1.3 1 TN—T 595
= - - - L . _ e

— 5 H2017

HXR l:7rr7ﬂF‘717><7bO JI—T2 v Th

&2
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iris_train = pd.read_csv(‘4-1.csv’).to_numpy()

pod.read csv('csvZ 7 -1 J)L’).to_numpy()

iris_train2 = pd.read_csv(‘4-1.csv')
print(iris_trainz)

0 5.1 3.5
1 4.9 3.0
2 4.7 3.2
3 4.6 3.1
4 5.0 3.6

75 6.0 3.4
76 6.7 3.1
77 6.3 2.3
78 5.6 3.0
79 5.5 2.5

[80 rows x 6 columns]

1.4
1.4
1.3
1.5
1.4
4.5
4.7
4.4

4.1
4-0

0.2
0.2
0.2
0.2
0.2
1.6
1.5
1.3

1.3
1.3

0

o 0o e

S ™ =

T [ =TT L o ey
BNKRORE HKROIE BUSORE BUSOIE HAEFT—5—

EAVFT7 X
EADFTYX
EADFFYX
EADFTYX
EAVFT X

TN—T59%
TN—T5v%
TI—o75v5
TN—T5v 4
TN—T5v 4

7Y ADER

>

—pandasD7T—% 7 L —LZznumpyfcsl ICEIRYT 5

iris_train = pd.read_csv(’4-1.csv’).to_numpy()
print(iris_train)

[[5.1 3.5 1.4 0.2 0 "EAVFFVA']
[4.9 3.0 1.4 0.2 0 'EAVFFYTX']
[4.7 3.2 1.3 0.2 0 'EAVFFTX']
[4.6 3.1 1.5 0.2 0 'EAVFFTX']
[5.0 3.6 1.4 0.2 0 'EAVFFYA']
[5.4 3.9 1.7 0.4 0 'EAVFFYA']
[4.6 3.4 1.4 0.3 0 'EAVFFTX']
[5.0 3.4 1.5 0.2 0 'EAVFFYX']
[4.4 2.9 1.4 0.2 0 'EAVFFTX']
[4.9 3.1 1.5 0.1 @ 'EAVFFYTX']
[5.4 3.7 1.5 0.2 0 'eAVFFTX']
[4.8 3.4 1.6 0.2 0 'EAVFFYA']
[4.8 3.0 1.4 0.1 @ 'EAVFFYA']

numpyficll D 2% Tl
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iris_train = pd.read_csv(‘4-1.csv’).to_numpy()

pd.read_csv(csv”Z 7 -1 JL’).to_numpy()
—pandas® 7T —% 7 L —LAZnumpyfc3lICE#ET S

iris_train2 = pd.read_csv(‘4-1.csv') iris_train = pd.read_csv(‘4-1.csv’).to_numpy()
print(iris_train2) print(iris_train)

iris_train2 DataFrame (80, 6) Column names: AXFDEE, MAHOMR, TEUSORSE, TEUSDMN, FEMT —2—, PVADIE:R

iris train Array of object (80, 6) ndarray object of numpy module
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X_train =iris_train| : , 0:4]
y_train =iris_train|[ : , 4:9]

BFEDIT. JZziRE= T
(NumpyEcH) [OO:00, O0O:00]

(numpyBe5)[ ITDHRED:ATDEDLD (-1) , DB ED FD#EDLD (-1) ]

15BIE0OMNS5HAS5D T, O4IF15BEMNS45BICTRD I,

CRITTEENBWERIEETOITH UL ZRKRULEXT

A\
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1)

01 2
data = 0 [[12 3]
np_.array([[1,2,3],[4,5,6],[7,8,9]]) | 1456 3 X 30O RT3 Z=ERL
print(data) | ]

2 [7 8 9]]

0 1
X = datal0:2,0:2] o121 TREBEEMBHB2XRITHEI)H0:2"2DT
print(x) I [4 5] OFBMIS 1 FEBDITEINZEDHT
x2 = data[1:3,1:2] 1 [[5] TN 1 HEHNS 2FEEHEX T
print(x2) 2 [8]] SN 1T EENS 1 BEBEFTCZEDHT
X3 = data[1:2,] ok I 1 FENS 1 HE S

-
print(x3) I {[456]] AigETDFZEND 19
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X_train =iris_train| : , 0:4]
y _train =iris_train| : , 4:5]
2 TCDITE1EN 545 ETCDTELSIENSHS]
O 1 2 3 4 5
O [[[5.1 3.5 1.4 0.2 0 'EADEFVX'] TR E %) To
1 4.9 3.0 1.4 0.2 0 'EATYETYA] (4.9 3. 1.4 0.2] 0]
2 | [4.7 3.2 1.3 0.2 0 'EAVFFVA'] [4.7 3.2 1.3 0.2] (0]
3 | [4.6 3.1 1.5 0.2 @ 'EATYEFYR'] [4.6 3.1 1.5 0.2] [0]
4 | [5.0 3.6 1.4 0.2 0 'EAYEFTA] [5. 3.6 1.4 0.2] 0]
. . . [5.4 3.9 1.7 0.4] [0]
5 5.4 3.9 1.7 0.4 0 'EAIXFYA'] * (4.6 3.4 1.4 0.3] (0]
4.6 3.4 1.4 0.3 0 'EAVFFYX'] [5. 3.4 1.5 0.2] (0]
5.0 3.4 1.5 0.2 0 'EAIEFYA'] [4.4 2.9 1.4 0.2] [0]
4.4 2.9 1.4 0.2 0 'EAIETTA'] {‘5"2 g; ig g'%% {g}
4.9 3.1 1.5 0.1 0 'EAVFFTX'] [4:8 3:4 1:6 0:2] (0]
5.4 3.7 1.5 0.2 0 'EAYFFYX'] [4.8 3. 1.4 0.1] [0]
4.8 3.4 1.6 0.2 0 'EAIEFIA] - {g}
4.8 3.0 1.4 0.1 0 'EAVFFYA'] (a1l
iris_train(FE A DRAZH+ BZE) X_train(FE B D SAZT ) y train(ZEEO BT
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X_train =iris_train[ : , 0:4].astype('float’)
y_train =iris_train[ : , 4:5].astype('int')
numpygBcsll.astype (‘)

—HH| DRI ZIETE T 5
astype(‘float) B %=/, .astype(int)ldF EEBICIEET DIER I

print(iris_train) print(x_train) print(y_train)

[[5.1 3.5 1.4 0.2 0 'EATFFTX"]

4.9 3.0 1.4 0.2 0 'EAIRFTX'] [{2'3 3'5 1-2 g-g% [{g}
4.7 3.2 1.3 0.2 0 'EAVFFYR'] (4.7 3.2 1.3 0.2] (0]
4.6 3.1 1.5 0.2 0 'EAUFFYX'] [4.6 3.1 1.5 0.2] [0]
5.0 3.6 1.4 0.2 @ 'EAIFFYA'] [5. 3.6 1.4 0.2] [0]
: : : [5.4 3.9 1.7 0.4] (0]
5.4 3.9 1.7 0.4 0 'EAIFEFYX'] * (4.6 3.4 1.4 0.3] (0]
4.6 3.4 1.4 0.3 0 'EAVFFYA'] [5. 3.4 1.5 0.2] (0]
5.0 3.4 1.5 0.2 0 'EATEFYTA'] [2.3 gsli i'4 g.i] {g}
:4.4 2.9 1.4 0.2 0 'EAYEFVA] {5:4 3 3 12 0:2} 0]
4.9 3.1 1.5 0.1 @ 'EAYXFYX"] [4.8 3.4 1.6 0.2] [0]
5.4 3.7 1.5 0.2 0 'EAYFFYX'] [4.8 3. 1.4 0.1] [0]
4.8 3.4 1.6 0.2 0 'EAIEFIA'] - {g}
4.8 3.0 1.4 0.1 0 'EAYEFYX'] F—HIlTINEEEENTWS [A]

T — B TEI
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iris train
x_train

y train

iris _train
x _train

y train

X_train
y_train

Iris_train| :
Iris_train| :

— 5 DEFMAH - MI(1DHEES)

, 0:4].astype('float’)
, 4:5].astype('int’)

astype() D\ WNHE

Array of object (80, 6)
Array of object (806, 4)

Array of object (80, 1)

ndarray object of numpy module
ndarray object of numpy module

ndarray object of numpy module

$

astype()h\h 2155

Array of object (80, 6)

Array of floate4 (80, 4)

Array of int32 (80, 1)

ndarray object of numpy module

[[5.1 3.5 1.4 08.2]
4.9 3. 1.4 0.2]

[[O]
[O]
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#2) MILt=T—%32 DFEEE
print(iris_train)
print(x_train)
print(y_train)
print(iris_test)
print(x_test)
print(y_test)
print(x_train.shape)
print(y_train.shape)
print(x_test.shape)
print(y_test.shape)

£ 2 RJohcAl

(

In [7]:
[[5.

)
+
~

rin

X

WKk WWwNhNW NAENNNNNWARONWWA
I—II—II—II—II—IHHHHI—II—II—IHHHHHI—II—II—I(D

In [8]: print(y_test)
[[0]
[0]
[0]
[0]
[0]
[0]
[0]
[0]
[0]
[0]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]]

TN
U1

NNNNUWNNNWNWWWWWWWWwWwNoW-
oo Ul O WO ~N W o DDWAdN O COUTN WL

PWADRPRPWRARARARRRPRRRERRPERRPR .
R O WNNNW oAU OOWWW A

RFRRRRPRRPRPRPRRPRPPFRPOOOOOOOOOS

e rs]!rtrtrrr\yr-rommre|\\rrmmfrmMmMmMrMrMrM MMM
UtuououUiuUnuTunnuo Lo,
SNENSNNO =W WO = 0 = £~

R

In [9]:
(80, 4)

In [10]:

(80, 1)

In [11]:

(20, 4)

In [12]:

(20, 1)

A4 T3]

B M7

1REIEF 7

print(x_train.shape)
print(y_train.shape)
print(x_test.shape)

print(y_test.shape)

— 71380174 51
— 71320171 5L
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22Ty i, 42X
iris_test r of object (20, 6) ndarray object of numpy module

iris_train r of object (80, 6) ndarray object of numpy module

x_test r of floated4 (20, [Ez's g'g Lod hE

1.3 0.3
[[5.1 3.5 1.4 ©.2]
(4.9 3. 1.4 0.2]

x_train r of floated4 (380,

r of 1int32 (20, [Eg:

Roriint 320 (st [Eg:

y_train - NumPy #7317 MECH]
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—a—TNFy NU—7 ZER LT <

\\
gy ~——— —

E7 /L4 = Sequential()

A
4

—a—TNVxy FU=7 25T T VHiIRILG 5
2 AliZKeras(Z7r 7 A)DSequential €7 /L 2 L 3

/ W\

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation="'sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()

AENIET V4 Z2"dl_model” & 4%
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A addOTEOEMEZIT 9

{
)
N
N~
v

DenselZEZTDHOANNETDH=ma—a L LHEAS L TWAIREEERESE SV D))

) ! >k &
BiEaE Ry

IR

O
O

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation="'sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()
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model.add(Dense(} 71 D £ D %%, activation="15MALEEIEC, input_shape=(A\ 71 DZEEDHL)))

4  ENa 4 ReLUPBI%X
4 -
AAOIHo, B DL
2 - I TEIV B2 I ReLU 2 341 (245 5 FE)
O —_
| | | | | (ASTD4>DEIIEL, B AP
4oz e 4 RS LR, EOLOK S &)

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation='sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()



3 FEETILODER(Z2—F LRy FDJ—5)

model.add() T 512,

IR

DB

a] 5 DL /Zinput_ shapel3 ~E
J\jw)f?? UL DEE (D), T DEH4D
ReLU & v 9 (/%f L) B2 2 iR

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation='sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()



3 FEETILODER(Z2—F LRy FO—5)

A OERIZZOF E(4). HHOEHY
ReLU X 5 (L) Bk 2 4R

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation="'sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()



3 FEETILODER(Z2—F LRy FDJ—5)

S

0.5

dl_model = Sequential() ’ _. —

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))
dl_model.add(Dense(4, activation="relu’)) 3 25K
dl_model.add(Dense(4, activation="relu’)) - »
dl_model.add(Dense(1, activation="'sigmoid’)) 77 A AR R R
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()
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il

. . X A 77 EfiE
model.compile() T, “ZEBFOFEAM 7 1EDOEIR 23 5

S
—
|

loss = “TBJBE%L”, optimizer = ¢l B4, metrics=["“FEM {1 > ‘ «— 1
”]
AEi322 7 A 5534672 @ CThinary_crossentropy % &R

ST HE | lﬁ’%i%ﬁ@”accuraey%ﬁ%?ﬁ

 COREZFOEDFDHLSIC,
MEPEERETOENTA—2—F A%

dl_model = Sequential() (S EIFAdamE WS REETIILT ) X LEER)
dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation="'sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()




3 FEETILODER(Z2—F LRy FDJ—5)

Model: "sequential"

Layer (type) Output Shape Param #
dl_model.summary() 6j:\ dense (Dense) (None, 4) 20
ff@ﬁi L/f:’_%ﬁ’;’;" %E?/I/%g}’ﬁ/\jﬂ‘é dense_1 (Dense) (None, 4) 20
dense_2 (Dense) (None, 4) 20
dense_3 (Dense) (None, 1) 5

Total params: 65
Trainable params: 65
Non-trainable params: 0

dl_model = Sequential()

dl_model.add(Dense(4, activation="relu’, input_shape=(4,)))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(4, activation="relu’))

dl_model.add(Dense(1, activation="'sigmoid’))
dl_model.compile(loss='binary_crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary/()




3 FEETILODER(Z2—F LRy FDJ—5)

VRO DERZIE—UTETLTHES

# 3)fH§E Bl B D 1E R
dl_model = Sequential()
dl_model.add(Dense(4, activation='"relu’, input_shape=(4,)))
dl_model.add(Dense(4, activation='"relu'))
dl_model.add(Dense(4, activation='"relu'))
dl_model.add(Dense(1, activation='sigmoid'))
dl_model.compile(loss='binary crossentropy’, optimizer="Adam’, metrics=["accuracy"])
dl_model.summary()
Layer (type) Output Shape Param #
dense (Dense) (None, 4) 20
dense_1 (Dense) (None, 4) 20
dense_2 (Dense) (None, 4) 20
dense_3 (Dense) (None, 1) 5
Total params: 65
Trainable params: 65
Non-trainable params: 0




4) FEHT—F TOFE

history = dl_model.fit(x_train, y train, epochs=300)
history[CFE@IEZiCEkd 9, 300EFEHF D

epochs

I TRy ZE1ETOZET, ZERT Y2 1 @8DESTIIRY 7 EHAS
Z ZTIF300EFE = E TS,
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history = dl_model.fit(x_train, y train, epochs=300)

history 258 18

epochs
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5) TAMRAT—2 TOEEE

score = dl_model.evaluate(x_test, y_test)
print("Test loss:", score[0])
print("Test accuracy:’, scorel1])

(Z# %) = dl_model.evaluate(x_test, y_test)
—IRECIFRIENEHREIND

alill

93 (EHA) 0], ERE-(EHRA)[1]

print("Test loss:", score[0])
Test loss: 0.0002640618163704387

print("Test accuracy:’, scorel1])
Test accuracy: 1.0

ir=0.9%, IEEEE100%E WS IiER

N




6)

FEBEZV 7T7RRI 2%

# Loss(IEfE & D

loss values = history.history[loss']

# IEfEE ZFacclZ AN 3

acc = history.history['accuracy']

# 1M bepoch#EFTHDY X &S
epochlist = range(1, len(loss_values) +1)

# Loss(I _ﬂquk DREVDT 5715

#'bo'lEE R

plt.plot(epochlist, loss values, 'bo’, label="Training loss’)

# EHEEDT S I7%ES

#'0'[dF LVER

plt.plot(epochlist, acc, 'b', label="Training accuracy’)

ttitle("F & [o
t.ylabel('®
t.xlabel('

t.legend()
t.show()
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‘D) FEBIEERT T TRRT B %S

# Loss(1Efi# & DERZE)Zloss valuesIZAN S
loss values = history.history['loss']

# IEfEE ZFacclZ AN 3

acc = history.history['accuracy']

# 1M bepoch#EFTHDIY X &S
epochlist = range(1, len(loss_values) +1)

# Loss(IEfELE DRE)D T S 7% 1ES

#'bo'lTF R

plt.plot(epochlist, loss values, 'bo’, label="Training loss’)

# IEFERDT T 71ES

#'0'[dF LVER

plt.plot(epochlist, acc, 'b', label="Training accuracy"')

ttitle('"=&[B
t.ylabel('&F ##
t.xlabel('"#&E
t.legend()
t.show()

O O O O O

2 & IEHE
FIEfER, FRITRE)

Kt
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O

#(epoch3)’)

4

history = model.fit(x_train, y_train, epochs=300)

kerasDfit)IFF TRy UV EBDIE

CER, REZTRTFHEXD

history.history[“accuracy”|PNIEfEZE®D 1) X k
history.history[[‘loss"|h ERZED ') X k

—range(1, 301) ;1A 5300F TODER

SXERAY A 5300(EE D

loss values = history.history[loss']
acc = history.history['accuracy']

epochlist = range(1, len(loss_values) +1)

T

X o

Ci-pa

]

plt.plot(epochlist, loss values, 'bo’, label="Training loss’)
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DYV —EZEBEBENRRESNTULNIEIEL L

X

3/3 |
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
3/3 [
Epoch
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Epoch
3/3 [
Epoch
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Epoch
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Epoch
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Epoch
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Epoch
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480/500

481/500
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483/500
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491/500

492/500
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496/500

497/500
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]

500/500

]

WARNING: tensorflow:5 out of the last

Test loss:
Test accuracy: 1.0

0.003523191437125206

5

0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s
0s

0s

912us/step
Ims/step -
Ims/step -
Ims/step -
959us/step
Ims/step -
955us/step

995us/step

1ms/step

Ims/step

1ms/step

1ms/step

Ims/step

1ms/step

1ms/step

Ims/step
905us/step
952us/step
991us/step

Ims/step -

- loss: 0.0013
loss: 0.0014 -
loss: 0.0013 -
loss: 0.0012 -
- loss: 0.0012
loss: 0.0014 -
- loss: 0.0012
- loss: 0.0012
loss: 0.0014 -
loss: 0.0012 -
loss: 0.0012 -
loss: 0.0012 -
loss: 0.0013 -
loss: 0.0012 -
loss: 0.0013 -
loss: 0.0011 -
- loss: 0.0012
- loss: 0.0013
- loss: 0.0013
loss: 0.0012 -

900us/step - loss: 0.0012

— accuracy.:

accuracy: 1.
accuracy: 1.

accuracy: 1.

- accuracy:

accuracy: 1.

— accuracy.:

- accuracy:

accuracy: 1.
accuracy: 1.
accuracy: 1.
accuracy: 1.
accuracy: 1.
accuracy: 1.
accuracy: 1.

accuracy: 1.

- accuracy:
- accuracy:

— accuracy.:

accuracy: 1.

— accuracy:

1.0000
0000
0000
0000
1.0000
0000
1.0000
1.0000
0000
0000
0000
0000
0000
0000
0000
0000
1.0000
1.0000
1.0000
0000

1.0000

933us/step - loss: 0.0013 - accuracy: 1.0000

calls to <function Model.make_test_function.<locals>.test_function
at 0x7fb95879dcb0> triggered tf.function retracing. Tracing is expensive and the excessive number of
tracings could be due to (1) creating @tf.function repeatedly in a loop, (2) passing tensors with different
shapes, (3) passing Python objects instead of tensors. For (1), please define your @tf.function outside of
the loop. For (2), @tf.function has experimental_relax_shapes=True option that relaxes argument shapes that
can avoid unnecessary retracing. For (3), please refer to https://www.tensorflow.org/guide/
function#controlling_retracing and https://www.tensorflow.org/api_docs/python/tf/function for more
details.
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In [24]: model.summary()
Model: "sequential_5"
Layer (type) Output Shape Param #
dense_20 (Dense) (None, 5) 25
dense_21 (Dense) (None, 5) 30
dense_22 (Dense) (None, 5) 30
dense_23 (Dense) (None, 1) 6

Total params: 91
Trainable params: 91
Non-trainable params: 0




ED-

-HEEO2EB% = 1 — ofEl. 3SEEZZ=2—0O>3@EICLTETULRIL
(BEFI)L%).summary() TEREFHZEEBELULTTEIW, (INy I
300)
- (RAD D B AIX)
ETIVEE S THIEBR TPV ADT =Y TTIN—T T VI THHIEXRZRE
No. N RS < T OE EOHDOE S NG DI
1 5.9 2.4 4.8 1.5
2 4.4 2.5 1.8 0.4
E> bk import numpy as np
(Z#7) = model. predict((nﬂf\ﬁ_L\Numpyﬁﬂﬁl
print(ZF) = [[(1 DB DOHER)]. [(2DBEDOHEZ)][ -1, [

A OFA=3 A
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OEICEEED
I%ayer ;type) Output Shape o L smgth
raremewm oo *7, FHIHAIO-3— AT Foek FrAil
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— 2. 0% ration="r¢
g;nse_B (Dense) (None, 4) = wiSav= e
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Y| o SEEEY irams: 65
dense_9 (Dense) (None, 4) 4 EmELnoT Irainable params: 65
IBTE 809 F. H& 19191 XFEFTANTEET. +_au o Non-trainable params: ©
\ai In [5]: dl_model.summary()
fared — —
BIEZREF Model: "sequential 2"
(0 Layer (type) Param #
FBBROISTERELTTEN. (TRYH2300) dense_8 (Dense)
J7(UDER | 77 IUBRENTLE A dense 9 (Dense)
LR— N dense_10 (Dense)
s (C A
:'E""_'_/_)«:r:—"j—’/el/-fj/;\ 10 MB ,r\y[ '"loss dense_ll (Dense)
(0) Total params: 65
— racy '] Trainable params: 65
‘3‘57 ’ Non-trainable params: ©
ss_value:
IPythond>A) =) EAM
<, LSP Python: Z#E{RTT T Line 65, Col 1 UTF-8 CRLF R/ Mem 36%
=,-+ [E 88 ¥ -1 + 50% @
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