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(x_train, y_train),(x_test, y test) = mnist.load_data()
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y_test: 1oooo$5w>Eﬁ¢0)§$z+a>EE§u-r 3

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

(60000, 28, 28)
(60000, )
(10000, 28, 28)
(10000, )

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

(60000, 784)
(10000, 784)

print(y_train.shape)
print(y_test.shape)

(60000, 10)
(10000, 10)
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X_train, x_test: B{& D2k uhc A2 1 IRJTIZd D
X_train = x_train.reshape(60000, 784)

IEFAET S
X_train = x_train / 255§
(60000, 28, 28) (60000, 28 X 28)
6000 28x28= 784
© )
3 |
» | l
28

60000

28

y_train, y_test : one-hot encoding To1D A DELHIZ T 5
y_train = to_categorical(y_train)

0 1,0,0,0,0,0,0,0,0,0
0,1,0,0,0,0,0,0,0,0
0,0,1,0,0,0,0,0,0,0
3 0,0,0,1,0,0,0,0,0,0
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%E/)\—t 7 ~0Y (MLP : Multi Layer Perceptron)
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(X:0, Y:0)
(X:1, Y:0)

o HiERESseg

(250, 64, 64, 1) €;> < . O O
(X:64, Y:63) %%g% 8/

(X:64, Y:64)
ANT—45
12 H 2[E B j =)= 4/Z H == 6B HAE
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5121& 2561& 12818 118
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SHMNSGPUICYIDEZTEITULEXRT
'Sy 54 L) = SV ALDIA THEE,
IN—RDO 754 7Z2CPUNST4 GPUICEFE

ZUIALDIAT=ER

& 2023 E3verl.ipvnb SYILLDIAT
770 RE RR BA FIVILL V- ALT ython 3 .

+ d—K + FFXH IRTOEILEEST #/Ctrl+F9 N=KRIz7 77€3L-9 ()

vy I Iov L Voo Ve TTaAJV UueLwur

v [25] Epoch 9/58 L DEIDEILERT $8/Ctrl+F8 @ cru (O T4GPU
o 750/750 [=========: .0ss: 0.3967 - accura
Epoch 10/50 REOEILZET 38/Ctrl+Enter O TrU
750/750 [=========: .0ss: 0.3795 - accura
Epoch 11/50 HIRFOEZ 1T 38/Ctrl+Shift+Enter
750/750 [=========: .0ss: 0.3657 - accura
Epoch 12/50 LIgD I ZERT 38/Ctrl+F10
750/750 [=========: .0ss: 0.3547 - accura
Epoch 13/50 &
750/750 [=========: RIETH F/CUHMI 5s: 9.3453 - accura

ZLE7ALGPUZFIATSICIE AvEa—TFTa>7 12y M EEMEA

vt RF

Epoch 14/50 =<
750/750 [c=—==== 777 THZRER H/CUM. | cc: 9.3373 - accura

Epoch 15/50 ‘ .
750/750 [=========: EBUTINTORLERST 0ss: 0.3304 - accura

Epoch 16/50 = o= 0z o 5

TE0)750 [emmene]  “RHESERRRLCHR .0ss: 0.3243 - accura
Epoch 17/50

750/750 [=========: SY9ALDIAT=ZEE .0ss: 0.3187 - accura FVIALDIATEEE
Epoch 18/50 _.
750/750 [=========: . .0ss: 0.3135 - accura IYI1L0T17
Epoch 19/50 tyYavoEE

750/750 [=========: . .0ss: 0.3091 - accura _ N .
Epoch 20/50 ) ) —RAERR 7‘/941—\%?&:%%'}% L THIBR

ézgézsgll[;:::::::: Sy 44 nOYDER .0ss: 0.3053 - accura
750/750 [=========: - - - -5 = o> =wm>7sswep — 10SS: 0.3012 - accura
Epoch 22/50

750/750 [==============================] - 35 3ms/step - loss: 0.2977 - accura vyl OK
Epoch 23/50

750/750 [==============================] - 3s 4ms/step - loss: 0.2947 - accura
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from tensorflow.keras.datasets import mnist
(x_train, y_train), (x_test, y test) = mnist.load data()

X_train = x_train.reshape(x_train.shape[0],784)/255
X_test = x_test.reshape(x_test.shape[0],784)/255

from tensorflow.keras.utils import to_categorical
y_train = to_categorical(y train,10)
vy _test = to categorical(y test,10)

HIEID 7 7 A VS B2 5720 Nidwebclass D
4.20231102_template.ipynbz % v > o — KL THRHW TS 723 W




from keras.datasets import mnist
(x_train, y_train),(x_test, y_test) = mnist.load_data()

600001 10000 10000 mnist?Ddata® %)% AIANT P

SN

X_train : 60000z D [H{% DO ELHI| T — 4
y_train : 60000 D IEME DT DR T — 4
X_test : 1000047 D [H{E DRLFI| T — 4

y_test : 100004 D IEfE DI TF-DOReHT — X

NANNY
-+~

2 | B




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

model = Sequential()

model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))

model.compile(loss=‘categorical crossentropy’, optimizer="Adam’, metrics=['accuracy’])
model.summary()
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from keras.models import Sequential
from keras.layers import Dense

model = Sequential()

model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))

model.compile(loss="categorical crossentropy’, optimizer="Adam’, metrics=['accuracy’])

model.summary()

[O0000T0000]
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from keras.models import Sequential

—tensorflow®>keras®models » 1 D Sequential &\ 9 BI%k & G~ iA T
—Z 25 FTiESequential) & W H EEXHFTHEHTE 5

from keras.layers import Dense

—tensorflowkeras Dlayers Ot ! Dense E ) B A Bi AR IA T
—Z 205 FTClEDense()E WH EX FCHEHATE 5

plele[s1IEdSequential()

—"model” & \» 5 24 TSequential() Z i 5 %
—Z Zbmodel.~~ &) E X ji“CSequentlal()ODH‘é E2 X5

model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))

model.compile(loss="categorical crossentropy’, optimizer="Adam’, metrics=['accuracy’])
model.summary()
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model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))
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(/N1 7 AIE): b

OO

model.add() CEZENNYT 5

Dense() CROEBDZ12—OY ELTORITB(EHESE
=)

(Units=)32 : 2RD
1)

activation='relu’ :

S

N‘—

12— 0O OEH32ME (units i E /G

AT 2REDE

iInput_shape=(/84,) :
(BEIMIC/NA 7 RAIBE WS EHS 1 DBMI N D)

ya T

1L EEEUIRe LU



model.add(Dense(32, input_shape=(784,), activation="relu’))
model.add(Dense(10, activation="softmax’))

m1=0.93 xw; +0.24 x wy + 0.88 x W3 + ... + 0.57 x Wogs+b

gO.11

784 9, CDFFDEHAWI, W2, ..., w784 & /\1 7 RI8Db
0.9]7 O ESvF hlc5Ez5N13
. ] 057 (AVE21—9DTF b—ITERRD )
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))

32/ 10fE
O 3.23 RDEZED fz\ D Tmodel.add()
() 0 @ ?jgg)%@;&%u?%t%i%)yt@s)hapeﬁ}%Bfotb\
Wh= \ & f-
O 845 O Z N N D
O
O
O
8 SEME{LREEL © softmaxBa%k
O
O ZENEOHNETAWS N H{LEIH
O 0 O
O 4.3

(/N1 7 R1E): b



model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))

3218 1 0fE
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model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation="softmax’))
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model.compile(loss="categorical crossentropy’, optimizer="Adam’, metrics=['accuracy’]

model.compile() TR FiEZ R D %
loss=18 294k ‘categorical _crossentropy’
optimizer=s i L B2 L Adam’
metrics=gFAh B2 (&7 /v DO F 5 1E) %[ 'accuracy’|(IEf#E 2R ) & 5 1€

model.summary()

fEo T T VOB ERAT S params|f/37 A — & — (&%
D & TwEbD

Layer (type) Output Shape Paran #
dense_12 (Dense) (None, 32) 25120 (784+1) x 32 = 25120
dense_13 (Dense) (None, 10) 330 (32+1) x 10 = 330

Total params: 25,450
Trainahle params: 25,450 25120 + 330 = 25450

Non-trainahle params: [
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T8l (Emodel.predict()

test = model.predict(x_test) C.

10000 D FfliER D testlCA D

test = model.predict(x_test)

========] - 55 2ms/step

test.shapeld(10000,10) T10BDERN 57D FH 10000 17

test.shape

(10000, 10)

[[x_test[O]DODHER, x_test[0]D 1 DHER,
[x_test[1]DODHER, x_test[1]D 1 DHER,

1000017

[[x test[9998]1DOMEER, x test[9998]1D 1 DIER, ...,
[Xx test[9999)MOMNTESR, x test[9999]1D 1 DFER, ...

10%]]

..., X_test[0]D9DHEE]

model.add(Dense(32, input_shape=(784,), activation="relu’))

model.add(Dense(10, activation='softmax’))
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..., X_test[1]D9DHEE]

x_test[9998] DO DHEER]
, X_test[9999]DODHE=K]
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T8l ([Emodel.predict()

import matplotlib.pyplot as plt

~ - plt.imshow(x_test[1], 'gray')
x_test[1 ]‘3:27:3\031\ plt.show()

0
print(test([1])

print(y_test[1])

[0.06218787 0.13608842 0.06215866 0.06640156 0.28793582 0.04967605
0.067972 0.10699823 0.11715493 0.04342646]

0. 0. 1. 0. 0. 0. 0. 0. 0. 0.] 10

FLEFBLTLRLDT, FRIBERIEEE 2 TLRL :
20
BT BEESHBH

25

print(y_test[1])

2



result = model.fit(x_train, y train, epochs=30, batch_size=64, validation split=0.2)

Epoch 1/30

750/750 [==============================] - 4s 4ms/step - loss: 0.4633 - accuracy: 0.8709 - val_loss: 0.2517 - val_accuracy: 0.9298
Epoch 2/30

750/750 [==============================] - 35 4ms/step - loss: 0.2401 - accuracy: 0.9309 - val_loss: 0.2020 - val_accuracy: 0.9448
Epoch 3/30

750/750 [==============================] - 35 4ms/step - loss: 0.1906 - accuracy: 0.9456 - val_loss: 0.1802 - val_accuracy: 0.9498
Epoch 28/30

750/750 [==============================] - 35 4ms/step - loss: 0.0288 - accuracy: 0.9922 - val_loss: 0.1434 - val_accuracy: 0.9629
Epoch 29/30

750/750 [==============================] - 4s 5ms/step - loss: 0.0270 - accuracy: 0.9930 - val_loss: 0.1353 - val_accuracy: 0.9660
Epoch 30/30

750/750 [==============================] - 35 4ms/step - loss: 0.0264 - accuracy: 0.9930 - val_loss: 0.1381 - val_accuracy: 0.9654
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result = model.fit(x_train, y_train, epochs=30, batch size=64, validation_split=0.2)

x_train : 600004 O [Hj {4

y_train : 600004z D % D IEfif 7~ )L

epochs : 30[F|F=E = H 5
batch size : 64&@‘0& 0F

validation split : =¥ 5
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result = model.fit(x_train, y_train, epochs=30, batch size=64, validation_split=0.2)

Epoch 1/30

750/750 |==——=———=——=——=———=—==——=——=—== ] - 4s 4ms/step - loss: 0.4633 - accuracy: 0.8709 - val_loss: 0.2517 - val_accuracy: 0.9298
Epoch 2/30
758/750 |=——=———=—=——===—===== ==========] - 35 4ms/step - loss: 0.2401 - accuracy: 0.9309 - val_loss: 0.2020 - val_accuracy: 0.9448
Epoch 3/30
750/750 [============================= =] - 3s 4ms/step - loss: 0.1906 - accuracy: 0.9456 - val_loss: 0.1802 - val_accuracy: 0.9498

Epoch 28/30

750/750 [========= ===———==—====—===—==—===x ] - 3s 4ms/step - loss: 0.0288 - accuracy: 0.9922 - val_loss: 0.1434 - val_accuracy: 0.9629
Epoch 29/39
750/750 === ss=sss=Ss=SsSS=SS===== ] - 4s 5ms/step - loss: 0.0270 - accuracy: 0.9930 - val_loss: 0.1353 - val_accuracy: 0.9660
Epoch 30/38
750/750 |===—=———==—=——==—=—==—=—==—=—=x ] - 3s 4ms/step - loss: 0.0264 - accuracy: 0.9930 - val_loss: 0.1381 - val_accuracy: 0.9654
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RZ(CBERAUTHD
T8l ([Emodel.predict()

— 0B AIZZE L TCEER(Stest2ET D import matplotlib.pyplot as plt
plt.imshow(x_test[1], 'gray')
plt.show()

test2 = model.predict(x_test)

313/313 [::::::::::::::::::::::::::::::] - 15 ZmS/Step 0

_ 5
2B =B EE
print(test2([1]) 10
[8.0701529e-11 3.9249046e-10 9.9999940e-01 8.3521821e-09 1.4485680e-28
6.2819618e-07 2.5197353e-11 1.3647900e-22 2.3160052e-10 1.9060435e-24]

15
8.07e-11 (& 8.07x10-1T = 0.0000000000807

20
import numpy as np
print(np.around(test2([1],3)) ’5

print(y_test[1])

L
[S—

(0. 0. 1. 0. 0. 0. 0. 0. 0
(0. 0. 1. 0. 0. 0. 0. 0

L
[S—

print(y_test[1])

2
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RIEl X TDERE

—_— —\ ) l/ d) 'f /E ! result = model.fit(x_train, y_train, epochs=30, batch_size=64, validation_split=0.2)
Epoch 1/30

750/750 [ ] - 4s 4ms/step - loss: 0.4633 - accuracy: 0.8709 - val_loss: 0.2517 - val_accuracy: 0.9298
Epoch 2/30
750/750 [ ] - 3s 4ms/step - loss: 0.2401 - accuracy: 0.9309 - val_loss: 0.2020 - val_accuracy: 0.9448
Epoch 3/30
750/750 [ ] - 3s 4ms/step - loss: 0.1906 - accuracy: 0.9456 - val_loss: 0.1802 - val_accuracy: 0.9498
. . Epoch 28/30
from keraS.mOde|S Import Sequentlal 750/750 | ] - 3s 4ms/step - loss: 0.0288 - accuracy: 0.9922 - val_loss: 0.1434 - val_accuracy: 0.9629
. Epoch 29/30
fl"0m keraS|ayerS |mport Dense 750/750 [ ] - 4s 5ms/step - loss: 0.0270 - accuracy: 0.9930 - val_loss: 0.1353 - val_accuracy: 0.9660
Epoch 30/30
750/750 [ ] - 3s 4ms/step - loss: 0.0264 - accuracy: 0.9930 - val_loss: 0.1381 - val_accuracy: 0.9654
model = Sequential() R

model.add(Dense(32, input_shape=(784,), activation="relu’)) 64T OO H L THE

model.add(Dense(10, activation="softmax’)) _
model.compile(loss=‘categorical_crossentropy’, optimizer="Adam’, metrics=[‘accuracy’]) 480001 EA;;Z)?EIOE_ 5:' ZCZEF)%OE D%

model.summary() 600001  mp 3 [ 30E#RDIEY

120008 12000 D [EfR THRELE

)= & tH71)E

0000010000
— S5 |

RERCBEFALTHD

_ ¥ 8l (Emodel.predict()
7841 321 101

—ﬂﬁ%ﬁﬁ%ﬁfi L/'Cﬁgf?:(itestZt EES) import matplotlib.pyplot as plt
plt.imshow(x_test[1],'gray')
plt.show()

test2 = model.predict(x_test)

313/313 [ 1 - 1s 2ms/step o

2B =B

print(test2[1])

10

[8.0701529e-11 3.9249046e-10 9.9999940e-01 8.3521821e-09 1.4485680e-28
6.2819618e-07 2.5197353e-11 1.3647900e-22 2.3160052e-10 1.9060435e-24]

15

WebCIaSS 6_ rht\ . 5 2023 -I -I 09 template Ipyn bJ é.o7e-11 & 8.07x10-1 = 0.0000000000807 )
NHDDTHRHWTEITLTWEZU LD .
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print(y_test[1])

2




epochs=b0TETUELFXRUL &£

result = model.fit(x_train, y train, epochs= , batch size=64, validation_split=0.2)

Epoch 1/50 750/750 [==============================] - 25 2ms/step - loss: 0.6172 - accuracy: 0.7892 - val loss: 0.4628 - val accuracy: 0.8407
Epoch 2/50 750/750 [==============================] - 1ls 2ms/step - loss: 0.4376 - accuracy: 0.8482 - val loss: 0.4198 - wval accuracy: 0.8545
Epoch 3/50 750/750 [==============================] - 1ls 2ms/step - loss: 0.4035 - accuracy: 0.8605 - val loss: 0.4151 - val accuracy: 0.8565
Epoch 4/50 750/750 [==============================] - 1s 2ms/step - loss: 0.3793 - accuracy: 0.8673 - val loss: 0.3926 - val accuracy: 0.8601
Epoch 5/50 750/750 [==============================] - 1s 2ms/step - loss: 0.3628 - accuracy: 0.8721 - val loss: 0.3776 - val accuracy: 0.8664
Epoch 47/50 750/750 [==============================] - ls 2ms/step - loss: 0.1602 - accuracy: 0.9409 - val loss: 0.4712 - val accuracy: 0.8773
Epoch 48/50 750/750 [==============================] - 1ls 2ms/step - loss: 0.1564 - accuracy: 0.9427 - val loss: 0.4850 - val accuracy: 0.8735
Epoch 49/50 750/750 [==============================] - 1ls 2ms/step - loss: 0.1570 - accuracy: 0.9425 - val loss: 0.4780 - val accuracy: 0.8767
Epoch 50/50 750/750 [==============================] - 1ls 2ms/step - loss: 0.1542 - accuracy: 0.9434 - val loss: 0.5010 - val accuracy: 0.8724
64T DD L THFE
—

04x 750 = 48000
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~ 50[EiEDIRT
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Import matplotlib.pyplot as plt

plt.subplot(1,2,1) 1, #2012
plt.plot(result.history[loss’],label=loss’) R

plt.plot(result.history['val_loss'],label="val_loss’) "
plt.legend()

—
—

plt.subplot(1,2,2) e, 202D
plt.plot(result.history['accuracy’],label="accuracy’)
plt.plot(result.history['val_accuracy’],label='val_accuracy’) IEfEZR (accuracy) DITNART = 7
plt.legend() —
plt.show() —
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Import matplotlib.pyplot as plt
plt.figure(figsize=(12,4))

plt.subplot(1,2,1)
plt.plot(result.history['loss'],|label='loss’)
plt.plot(result.history['val _loss'],label='val loss’)

plt.legend()

plt.subplot(1,2,2)
plt.plot(result.history['accuracy’],label="accuracy’)
plt.plot(result.history['val_accuracy],label='val_accuracy’)
plt.legend()

pltShOW() | —  loss ] = accuracy

- val_loss - val_accuracy

0.3 - 0.82 -

0.80 -

0.2 1




result.history@FE(CDWT
porint(result.history)

{'lOSS': [0.6204796433448792, 0.4424095153808594, 0.4049777686595917, 0.38482892513275146, 0.3680422008037567, 0.3553660809993744, 0.34484514594078064,
0.3349671959877014, 0.32561713457107544, 0.3206530511379242, 0.3141988515853882, 0.30852627754211426, 0.3008130192756653, 0.29420095682144165, 0.29154443740844727,
0.28692877292633057, 0.28109729290008545, 0.28085023164749146, 0.27/662160992622375, 0.2701963186264038, 0.26984351873397827, 0.26697129011154175, 0.26113253831863403,
0.25769904255867004, 0.2550542652606964, 0.25219926238006, 0.2518135905265808, 0.247/81620502471924, 0.24636663496494293, 0.24498197436332703, 0.2412831038236618,
0.23945355415344238, 0.2366907/8946113586, 0.2358267456293106, 0.23242957890033722, 0.23221394419670105, 0.2298291176557541, 0.22631986439228058, 0.2247573286294937,
0.22372491657733917, 0.22302721440792084, 0.22342391312122345, 0.2184654176235199, 0.21663862466812134, 0.21550878882408142, 0.21314330399036407, 0.2136351317167282,
0.2104269564151764, 0.2101719230413437, 0.2080526500940323],

'accuracy': [0.789354145526886, 0.8447291851043701, 0.8566874861717224, 0.8643541932106018, 0.8697083592414856, 0.8739166855812073, 0.8761041760444641,
0.8789583444595337, 0.8826666474342346, 0.8855208158493042, 0.886104166507721, 0.8880624771118164, 0.89064586162567 14, 0.8928750157356262, 0.8933958411216736,
0.8956249952316284, 0.898104190826416, 0.8983749747276306, 0.8991875052452087, 0.9007708430290222, 0.9011458158493042, 0.9025416374206543, 0.9044791460037231,
0.9057499766349792, 0.9072708487510681, 0.907437503337/8601, 0.9079999923706055, 0.9088541865348816, 0.9095208048820496, 0.9097291827201843, 0.9118333458900452,
0.9124166369438171, 0.9133541584014893, 0.9129791855812073, 0.9146041870117188, 0.9154791831970215, 0.9166874885559082, 0.9177916646003723, 0.9175416827201843,
0.9180625081062317, 0.9192083477973938, 0.9185208082199097, 0.9197708368301392, 0.9213333129882812, 0.9215624928474426, 0.9215624928474426, 0.9208750128746033,
0.9235208630561829, 0.922249972820282, 0.9248958230018616],

'Val_lOSS': [0.4776163697242737,0.4357101321220398, 0.40258854627609253, 0.39271479845046997, 0.3889164924621582, 0.3798101842403412, 0.367/8809702396393,
0.36349910497665405, 0.37104806303977966, 0.3652504086494446, 0.35947203636169434, 0.37782320380210876, 0.3629121482372284, 0.3596421778202057, 0.34462788701057434,
0.35367244482040405, 0.3453534245491028, 0.35335132479667664, 0.36383312940597534, 0.357380777/59742737, 0.35678377747535706, 0.35446837544441223, 0.3527243733406067,
0.34618350863456726, 0.34865111112594604, 0.3683689832687/378, 0.3603420555591583, 0.36953479051589966, 0.36129820346832275, 0.3623996675014496, 0.36520129442214966,
0.36162319779396057, 0.36536312103271484, 0.3636190593242645, 0.37748828530311584, 0.37/399259209632874, 0.35947826504707336, 0.36005476117134094, 0.3623170256614685,
0.3886697292327881, 0.37945523858070374, 0.370495855808258006, 0.3743937611579895, 0.3805387318134308, 0.38715872168540955, 0.37/35528290271759, 0.38132739067077637,
0.37841248512268066, 0.4056456685066223, 0.3818448781967163],

'val_accuracy': [0.8355000019073486, 0.8462499976158142, 0.8567500114440918, 0.8633333444595337, 0.8607500195503235, 0.8647500276565552, 0.87/02499866485596,

0.8715833425521851, 0.8691666722297668, 0.87/383335828/7/8113, 0.8743333220481873, 0.8690833449363708, 0.8713333606719971, 0.8762500286102295, 0.87933331/7/2798157,
0.8767499923706055, 0.8804166913032532, 0.8774999976158142, 0.871916651725769, 0.877916693687439, 0.8771666884422302, 0.87/8083348274231, 0.8791666626930237,
0.8802499771118164, 0.8808333277702332, 0.8762500286102295, 0.8765000104904 175, 0.8713333606719971, 0.8774999976158142, 0.8772500157356262, 0.8774166703224182,
0.878250002861023, 0.8778333067893982, 0.8803333044052124, 0.8758333325386047, 0.8/56666779518127, 0.8794999718666077, 0.8813333511352539, 0.8806666731834412,
0.8709999918937683, 0.8765833377838135, 0.8798333406448364, 0.8809999823570251, 0.878333330154419, 0.8744166493415833, 0.8804166913032532, 0.8792499899864197,
0.8797500133514404, 0.871999979019165, 0.8801666498184204]}




result.history®FA & [CcDWT
print(result.history) TR 2504 D82 & FER

{'|OSS': [0.6204796433448792, 0.4424095153808594, 0.4049777686595917, 0.38482892513275146, 0.3680422008037567, 0.3553660809993744, 0.34484514594078064,
0.3349671959877014, 0.32561713457107544, 0.3206530511379242, 0.3141988515853882, 0.30852627754211426, 0.3008130192756653, 0.29420095682144165, 0.29154443740844727,
0.28692877292633057, 0.28109729290008545, 0.28085023164749146, 0.27662160992622375, 0.2701963186264038, 0.26984351873397827, 0.26697129011154175, 0.26113253831863403,
0.25769904255867004, 0.2550542652606964, 0.25219926238006, 0.2518135905265808, 0.24781620502471924, 0.24636663496494293, 0.24498197436332703, 0.2412831038236618,
0.23945355415344238, 0.2366907/8946113586, 0.2358267456293106, 0.23242957890033722, 0.23221394419670105, 0.2298291176557541, 0.22631986439228058, 0.2247573286294937,
0.22372491657733917, 0.22302721440792084, 0.22342391312122345, 0.2184654176235199, 0.21663862466812134, 0.21550878882408142, 0.21314330399036407, 0.2136351317167282,
0.2104269564151764, 0.2101719230413437, 0.2080526500940323],

'accuracy': [0.789354145526886, 0.8447291851043701, 0.8566874861717224, 0.8643541932106018, 0.8697083592414856, 0.8739166855812073, 0.8761041760444641,
0.8789583444595337, 0.8826666474342346, 0.8855208158493042, 0.886104166507721, 0.8880624771118164, 0.89064586162567 14, 0.8928750157356262, 0.8933958411216736,
0.8956249952316284, 0.898104190826416, 0.8983749747276306, 0.8991875052452087, 0.9007708430290222, 0.9011458158493042, 0.9025416374206543, 0.9044791460037231,
0.9057499766349792, 0.9072708487510681, 0.907/437503337/8601, 0.9079999923706055, 0.9088541865348816, 0.9095208048820496, 0.9097291827201843, 0.9118333458900452,
0.9124166369438171, 0.9133541584014893, 0.9129791855812073, 0.9146041870117188, 0.9154791831970215, 0.9166874885559082, 0.9177916646003723, 0.9175416827201843,
0.9180625081062317, 0.9192083477973938, 0.9185208082199097, 0.9197708368301392, 0.9213333129882812, 0.9215624928474426, 0.9215624928474426, 0.9208750128746033,
0.9235208630561829, 0.922249972820282, 0.9248958230018616],

'Va|_|OSS': [0.4776163697242737, 0.4357101321220398, 0.40258854627609253, 0.39271479845046997, 0.3889164924621582, 0.3798101842403412, 0.3678809702396393,
0.36349910497665405, 0.37104806303977966, 0.3652504086494446, 0.35947203636169434, 0.37782320380210876, 0.3629121482372284, 0.3596421778202057, 0.34462788701057434,
0.35367244482040405, 0.3453534245491028, 0.35335132479667664, 0.36383312940597534, 0.35738077759742737, 0.35678377747535706, 0.35446837544441223, 0.3527243733406067,
0.34618350863456726, 0.34865111112594604, 0.3683689832687/378, 0.3603420555591583, 0.36953479051589966, 0.36129820346832275, 0.3623996675014496, 0.36520129442214966,
0.36162319779396057, 0.36536312103271484, 0.3636190593242645, 0.37748828530311584, 0.37/399259209632874, 0.35947826504707336, 0.36005476117134094, 0.3623170256614685,
0.3886697292327881, 0.37945523858070374, 0.370495855808258006, 0.3743937611579895, 0.3805387318134308, 0.38715872168540955, 0.37/35528290271759, 0.38132739067077637,
0.37841248512268066, 0.4056456685066223, 0.3818448781967163],

'Val_accuracy': [0.8355000019073486, 0.8462499976158142, 0.8567500114440918, 0.8633333444595337, 0.8607500195503235, 0.864 7500276565552, 0.87/02499866485596,

0.8715833425521851, 0.8691666722297668, 0.87/383335828/7/8113, 0.8743333220481873, 0.8690833449363708, 0.8713333606719971, 0.8762500286102295, 0.87933331/7/2798157,
0.8767499923706055, 0.8804166913032532, 0.8774999976158142, 0.871916651725769, 0.877916693687439, 0.8771666884422302, 0.87/8083348274231, 0.8791666626930237,
0.8802499771118164, 0.8808333277702332, 0.8762500286102295, 0.8765000104904 175, 0.8713333606719971, 0.8774999976158142, 0.8772500157356262, 0.8774166703224182,
0.878250002861023, 0.8778333067893982, 0.8803333044052124, 0.8758333325386047, 0.87/56666779518127, 0.8794999718666077, 0.8813333511352539, 0.8806666731834412,
0.8709999918937683, 0.8765833377838135, 0.8798333406448364, 0.8809999823570251, 0.878333330154419, 0.8744166493415833, 0.8804166913032532, 0.8792499899864197,
0.8797500133514404, 0.871999979019165, 0.8801666498184204]}

\

(loss:[1EIED=ZERHT—5 DEXK2EIBOFEERAS —9@ ,':\5% SO BOEZERT—5 D igi]

—+ B
‘accuracy:[1[EBIHDFEMT — 5 DIEMERK 2[o S BWAT— 4 OIFMRE,.. 5000 HDFERT — 5 DIEREK],
‘'val loss’:[1[o]H Di&EE 9@ 55,20l B ORIER 7 —90) i% 50 o § OBRIEAS —7@ igi]
'val_accuracy’:[1[E 0>7l‘ﬁn- 15— 4 O IFMRE 20 B ORIFAT — % O IEMRX,.. 50[@ B ORIFAT — 4 O FRE])




SERD T — 5 OIS

print(result.history[loss’])

[0.6204 796433448792, 0.4424095153808594, 0.40497 77686595917, 0.38482892513275146, 0.3680422008037567, 0.3553660809993744,
0.344845145940780064, 0.33496/71959877014, 0.3256171345710/7544, 0.3206530511379242, 0.3141988515853882, 0.30852627 7542114206,
0.3008130192756653, 0.29420095682144165, 0.29154443/740844 /727, 0.2869287 7292633057, 0.28109729290008545, 0.28085023164 7491406,
0.27662160992622375, 0.2701963186264033, 0.26984351873397827, 0.2669/7129011154175, 0.26113253831863403, 0.2576990425586 7004,
0.2550542652606964, 0.25219926238006, 0.2518135905265808, 0.24781620502471924, 0.24636663496494293, 0.24498197436332703,
0.24128310382366138, 0.23945355415344238, 0.236690/89461 13586, 0.2358267/456293106, 0.232429573890033722, 0.23221394419670105,
0.2298291176557541, 0.22631986439228058, 0.224 /7573286294937, 0.2237249165/7/733917, 0.22302721440792084, 0.22342391312122345,
0.2184654176235199, 0.21663862466812134, 0.215508/7/8882408142, 0.21314330399036407, 0.213635131/7167282, 0.2104269564151 764,

0.2101719230413437, 0.2080526500940323]
HAOFKERIIBZINRY IDERENY A NCHE->TWS

/ X = [EXREXR,. BX]

X = {Key:value,key:value,....key:value} \

a=1/[11,33,3] b = {nhame’:’'sudo’,’age’:30}
ity 2 NE N idFFEEY
b = {'name’ : sudo’, age’ :36} o
print (ty ;u-'( )) » {class 'dict > HE (I ET A [key]—@
print (b[’name’]) sudo value%‘:Hﬂ’O 3!

| I’
ltl

\ print (b ]% 3b /

result.history['loss’] T{loss’:[~~], ..]JD[~~]ZEDHL TWL3




x = [1,3,5]

y = [2,4,5]
plt.plot (,y)
plt.show()
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X = [],3,5] - [],3,5] X f []’3,5]

}{_

y - [2’4’5] y = [2 4 5] Yl- [f’465] k I b I )
plt.plot (x,y) e o plt.plot (x,v,marker=".",label="test’
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x = [1,3,5]
y = [2,4,5]
z = [3,6,7]

plt.plot (x,v.marker=".",lahel="test )
plt.plot (x,z.marker=".",lahel="test?’)
plt.legend()

plt.show()
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x = [1,3,5]

y = [2,4,5]
plt.plot G,y)
plt.show()
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plt.legend()
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plt.plot(result.history[loss’],label="10ss')
plt.plot(result.history['val loss'],label="'val loss’)

loss”: [0.6204796433448/792, 0.4424095153308594, 0.404977 7686595917, 0.38482892513275146, 0.3680422008037/567,
0.3553660809993744, 0.344845145940/7/8064, 0.33496/7195987/7014, 0.32561713457107544, 0.3206530511379242, 0.3141988515853882,
0.30852627754211426, 0.3008130192756653, 0.29420095682144165, 0.29154443/740844 727, 0.2869287 7292633057,
0.28109729290008545, 0.28085023164749146, 0.27/662160992622375, 0.27/01963186264038, 0.269843518/339/827,
0.26697129011154175, 0.26113253831863403, 0.25769904255867004, 0.2550542652606964, 0.2521992623806, 0.2518135905265308,
0.24781620502471924, 0.24636663496494293, 0.2449819/7/436332/703, 0.2412831038236618, 0.23945355415344238,
0.2366907/8946113586, 0.23582674562931006, 0.23242957890033722, 0.232213944196/70105, 0.22982911/76557541, 0.22631986439228058,
0.2247573286294937, 0.22372491657733917, 0.22302721440792084, 0.22342391312122345, 0.2184654176235199, 0.216638624663121 34,
0.21550878882408142, 0.21314330399036407, 0.213635131716/7282, 0.2104269564151764, 0.2101719230413437, 0.2080526500940323],

'val_loss" [0.4776163697242737, 0.435/7101321220398, 0.4025885462/7609253, 0.39271479845046997, 0.3889164924621582,
0.3798101842403412, 0.36/8809702396393, 0.3634991049/665405, 0.37104806303977966, 0.3652504086494446, 0.3594/7203636169434,
0.37782320380210876, 0.3629121482372284, 0.3596421 /778202057, 0.344627/887/0105/7434, 0.35367244482040405, 0.3453534245491028,
0.353351324 79667664, 0.36383312940597534, 0.357/380777/59742737,0.3567/8377747/535706, 0.35446837544441223,
0.3527243733406067, 0.34618350863456726, 0.34865111112594604, 0.368368983268/7/3/8, 0.3603420555591583, 0.369534 790515899606,
0.36129820346832275, 0.3623996675014496, 0.36520129442214966, 0.361623197/79396057, 0.36536312103271484, 0.3636190593242645,
0.377488285303 11584, 0.37/399259209632874, 0.3594/826504 /707336, 0.36005476117134094, 0.3623170256614685, 0.38866972923273881,
0.37945523858070374, 0.37/0495855808258006, 0.37/4393/7611579895, 0.380538/7/318134308, 0.38715872168540955, 0.3735528290271 759,
0.38132739067077637, 0.37/841248512268066, 0.4056456685066223, 0.3818448/7/81967163],

— loss 0.92 1 — accuracy
— val_loss - val_accuracy
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score = model.evaluate(x_test, y test)

print('Test loss:', score[0])
print('Test accuracy:’, score[1])

model.evaluate() CiHH

H3 EMN->fcTETFILAERITHEL score = model.evaluate (5= 1F #7)
T W3 10000 D S T 3 T, scorelcldmodelz AW FRIFERD

BEREERBEMNMAINS |
score[0] C¢iBsk. score[l] TIEF#EEM

"oEN5,

Test loss: 0.40565115213394165
Test accuracy: 0.8694000244140625
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model = Sequential() model = Sequential()
model.add(Dense(32,input_shape=(784,),activation="relu’')) model.add(Dense(128,input_shape=(784,),activation='"relu’))
model.add(Dense(10,activation='softmax’)) model.add(Dense(10,activation="softmax'))
model.compile(loss='categorical _crossentropy’, model.compile(loss='categorical _crossentropy’,
optimizer='"Adam’,metrics=['accuracy']) optimizer='Adam',metrics=['accuracy'])
model.summary() model.summary()
Layer (type) Output Shape Param # Laver (type) Output Shape Param #
dense 12 (Dense) (None, 32) 25120 dense_8 (Dense) (None, 128) 100480
dense 13 (Dense) (None, 10) 330 dense 9 (Dense) (None, 10) 1290
Total params: 25,450 Total params: 101,770
Trainable params: 25,450 Trainable params: 101,770

Non-trainable params: [ Non-trainahle params: [
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X test ) | €St [0ss: 0.40565115213394165

Test accuracy: 0.8694000244140625




result.history@FE(CDWT
print(result.history)

{'lOSS': [0.6204796433448792, 0.4424095153808594, 0.4049777686595917, 0.38482892513275146, 0.3680422008037567, 0.3553660809993744, 0.34484514594078064,
0.3349671959877014, 0.32561713457107544, 0.3206530511379242, 0.3141988515853882, 0.30852627754211426, 0.3008130192756653, 0.29420095682144165, 0.29154443740844727,
0.28692877292633057, 0.28109729290008545, 0.28085023164749146, 0.27/662160992622375, 0.2701963186264038, 0.26984351873397827, 0.26697129011154175, 0.26113253831863403,
0.25769904255867004, 0.2550542652606964, 0.25219926238006, 0.2518135905265808, 0.247/81620502471924, 0.24636663496494293, 0.24498197436332703, 0.2412831038236618,
0.23945355415344238, 0.2366907/8946113586, 0.2358267456293106, 0.23242957890033722, 0.23221394419670105, 0.2298291176557541, 0.22631986439228058, 0.2247573286294937,
0.22372491657733917, 0.22302721440792084, 0.22342391312122345, 0.2184654176235199, 0.21663862466812134, 0.21550878882408142, 0.21314330399036407, 0.2136351317167282,
0.2104269564151764, 0.2101719230413437, 0.2080526500940323],

'accuracy': [0.789354145526886, 0.8447291851043701, 0.8566874861717224, 0.8643541932106018, 0.8697083592414856, 0.8739166855812073, 0.8761041760444641,
0.8789583444595337, 0.8826666474342346, 0.8855208158493042, 0.886104166507721, 0.8880624771118164, 0.89064586162567 14, 0.8928750157356262, 0.8933958411216736,
0.8956249952316284, 0.898104190826416, 0.8983749747276306, 0.8991875052452087, 0.9007708430290222, 0.9011458158493042, 0.9025416374206543, 0.9044791460037231,
0.9057499766349792, 0.9072708487510681, 0.907437503337/8601, 0.9079999923706055, 0.9088541865348816, 0.9095208048820496, 0.9097291827201843, 0.9118333458900452,
0.9124166369438171, 0.9133541584014893, 0.9129791855812073, 0.9146041870117188, 0.9154791831970215, 0.9166874885559082, 0.9177916646003723, 0.9175416827201843,
0.9180625081062317, 0.9192083477973938, 0.9185208082199097, 0.9197708368301392, 0.9213333129882812, 0.9215624928474426, 0.9215624928474426, 0.9208750128746033,
0.9235208630561829, 0.922249972820282, 0.9248958230018616],

'val_loss': [0.4776163697242737,0.4357101321220398, 0.40258854627609253, 0.39271479845046997, 0.3889164924621582, 0.3798101842403412, 0.367/8809702396393,
0.36349910497665405, 0.37104806303977966, 0.3652504086494446, 0.35947203636169434, 0.37782320380210876, 0.3629121482372284, 0.3596421778202057, 0.34462788701057434,
0.35367244482040405, 0.3453534245491028, 0.35335132479667664, 0.36383312940597534, 0.357380777/59742737, 0.35678377747535706, 0.35446837544441223, 0.3527243733406067,
0.34618350863456726, 0.34865111112594604, 0.3683689832687/378, 0.3603420555591583, 0.36953479051589966, 0.36129820346832275, 0.3623996675014496, 0.36520129442214966,
0.36162319779396057, 0.36536312103271484, 0.3636190593242645, 0.37748828530311584, 0.37/399259209632874, 0.35947826504707336, 0.36005476117134094, 0.3623170256614685,
0.3886697292327881, 0.37945523858070374, 0.370495855808258006, 0.3743937611579895, 0.3805387318134308, 0.38715872168540955, 0.37/35528290271759, 0.38132739067077637,
0.37841248512268066, 0.4056456685066223, 0.3818448781967163],

'val_accuracy': [0.8355000019073486, 0.8462499976158142, 0.8567500114440918, 0.8633333444595337, 0.8607500195503235, 0.8647500276565552, 0.87/02499866485596,

0.8715833425521851, 0.8691666722297668, 0.87/383335828/7/8113, 0.8743333220481873, 0.8690833449363708, 0.8713333606719971, 0.8762500286102295, 0.87933331/7/2798157,
0.8767499923706055, 0.8804166913032532, 0.8774999976158142, 0.871916651725769, 0.877916693687439, 0.8771666884422302, 0.87/8083348274231, 0.8791666626930237,
0.8802499771118164, 0.8808333277702332, 0.8762500286102295, 0.8765000104904 175, 0.8713333606719971, 0.8774999976158142, 0.8772500157356262, 0.8774166703224182,
0.878250002861023, 0.8778333067893982, 0.8803333044052124, 0.8758333325386047, 0.8/56666779518127, 0.8794999718666077, 0.8813333511352539, 0.8806666731834412,
0.8709999918937683, 0.8765833377838135, 0.8798333406448364, 0.8809999823570251, 0.878333330154419, 0.8744166493415833, 0.8804166913032532, 0.8792499899864197,
0.8797500133514404, 0.871999979019165, 0.8801666498184204]}

loss’: 0.2080526500940323, 'val_loss’: 0.3818448/7/81967163,
'accuracy’: 0.9248958230018616, 'val_accuracy': 0.880160606498184204
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model = Sequential() model = Sequential()
model.add(Dense(32,input_shape=(784,),activation="relu’')) model.add(Dense(128,input_shape=(784,),activation='"relu’))
model.add(Dense(10,activation='softmax’)) model.add(Dense(10,activation="softmax'))
model.compile(loss='categorical _crossentropy’, model.compile(loss='categorical _crossentropy’,
optimizer='"Adam’,metrics=['accuracy']) optimizer='Adam',metrics=['accuracy'])
model.summary() model.summary()
Layer (type) Output Shape Param # Laver (type) Output Shape Param #
dense 12 (Dense) (None, 32) 25120 dense_8 (Dense) (None, 128) 100480
dense 13 (Dense) (None, 10) 330 dense 9 (Dense) (None, 10) 1290
Total params: 25,450 Total params: 101,770
Trainable params: 25,450 Trainable params: 101,770

Non-trainable params: [ Non-trainahle params: [
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model = Sequential()
model.add(Dense(32,input_shape=(784,),activation="relu’'))
model.add(Dense(10,activation='softmax’))
model.compile(loss='categorical _crossentropy’,

optimizer='"Adam’,metrics=['accuracy'])
model.summary()

model = Sequential()

model.add(Dense(128,input_shape=(784,),activation="relu’))

model.add(Dense(10,activation='softmax’))

model.compile(loss='categorical crossentropy’,
optimizer="Adam’',metrics=['accuracy'])

model.summary()

Laver (type) Output Shape Param $#
dense_8 (Dense) (None, 128) 100480
dense_9 (Dense) (None, 10) 1290

Total params: 101,770
Trainable params: 101,770
Non-trainahle params: [

Laver (type) Output Shape Param #
dense 12 (Dense) (None, 32) 25120
dense 13 (Dense) (None, 10) 330
Total params: 25,450
Trainable params: 25,450
Non-trainable params: [
0.6 — loss 0.92 1 — accuracy
- val_loss - val_accuracy
0.90 -
sl 0.88 -
i \ 0.86 T
' 0.84 - f
0.3 1 0.82 -
0.80 A
0.2 1 ' ' : l ' : : : : : : .
0 10 20 30 40 50 0 10 20 30 40 50

Test loss: 0.40565115213394165

Test accuracy: 0.8694000244140625

— loss 0.96 4 — accuracy
0.5 1 val_loss val_accuracy
0.94 A
0.4 - 0.92 -
0.90 A
0.3 1 0.88 A
0.86 -
0.2 1
0.84 A
- 0.82 -
0 10 20 30 40 50 0 10 20 30 40 50

Test loss: 0.4939178228378296
Test accuracy: 0.885200023651123
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model = Sequential()
model.add(Dense(128,input_shape=(784,),activation='"relu'))
model.add(Dense(10,activation="'softmax'))
model.compile(loss='categorical crossentropy’,

optimizer='Adam',metrics=['accuracy'])
model.summary()

model = Sequential()
model.add(Dense(128,input_shape=(784,),activation="relu’))
model.add(Dense(64,activation="relu’))
model.add(Dense(32,activation="relu'))
model.add(Dense(10,activation="softmax’))
model.compile(loss='categorical_crossentropy’,

optimizer='Adam',metrics=['accuracy'])
model.summary()

Laver (type) Output Shape Param H
dense 8 (Dense) (None, 128) 100480
dense_9 (Dense) (None, 10) 1290

Total params: 101,770
Trainable params: 101,770
Non-trainable params: [

Layer (type) Output Shape Paran #
dense_4 (Dense) ~ (Nome, 128) 100480
dense_5 (Dense) (None, 64) 0266
dense_B (Dense) (None, 32) 2080
dense 7 (Dense) (None, 10) 330

Total parans: 111,146
Trainahle params: 111,146

Non-trainahle params: ([
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0.3 A 0.3 9
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— loss
0.1 1 0.1 4 — val_loss
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0.96 4 ~  accuracy 0.96 4 — accuracy
— val_accuracy val_accuracy
0.94 - 0.94 -
0.92 4
0.92 A
0.90 A
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B 0.88 -
0.88 A
0.86 1 |
0.86 -
0.84 A
0.84 A
0.82 A
0.82 A |
0.80
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Test loss: 0.4939178228378296 Test loss: 0.5994181036949158
Test accuracy: 0.885200023651123 Test accuracy 0.8773999810218811
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model = Sequential()
model.add(Dense(128,input_shape=(784,),activation="relu’))
model.add(Dense(64,activation="relu’))
model.add(Dense(32,activation="relu’))
model.add(Dense(10,activation='softmax’))
model.compile(loss='categorical crossentropy’,

optimizer='"Adam’,metrics=['accuracy'])
model.summary()

from keras.layers import Dropout

model = Sequential()
model.add(Dense(128,input_shape=(784,),activation="relu’))
model.add(Dropout(0.5))
model.add(Dense(64,activation="relu’))
model.add(Dense(32,activation="relu'))
model.add(Dense(10,activation="softmax’))
model.compile(loss='categorical_crossentropy’,

optimizer="Adam’,metrics=['accuracy'])
model.summary()

Layer (type) Output Shape Param #
dense_4 (Dense)  (Mome, 128) 100480
dense_b (Dense) (None, 64) 8256
dense_B (Dense) (None, 32) 2080
dense_7 (Dense) (None, 10) 330

Total params: 111,146
Trainable params: 111,146
Non-trainable params: [

Layer (type) Output Shape Param #
dense 8 (Dense)  (None, 128) 100480
dropout (Dropout) (None, 128) 0

dense_9 (Dense) (None, 64) 8256

dense 10 (Dense) (None, 32) 2080
dense 11 (Dense) (None, 10) 330

Total params: 111,146
Trainable params: 111,146
Non-trainable params: [
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0.96 4 — accuracy 0.90 A .
val_accuracy P
0.94 - 0.88 A [~
0.92 - 0.86 -
0.90 A 0.84 -
0.82 -
0.88 A
/ 0.80 4
0.86 -
0.78 -
0.84 -
0.76 A
0.82 1 —— accuracy
0.74 - val_accuracy
0.80 1 : . . : : T T T T T T
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Test loss: 0.5994181036949158 Test loss: 0.3330557644367218
Test accuracy 0.8773999810218811 Test accuracy: 0.8855000138282776
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dense_12 (Dense) (None, ?756) 200960 0.341600179672241°2
d t 1 (D t) (N 2h6) 0 Test accuracy.
deisn anes 0.8855000138282776
dense_13 (Dense) (None, B4) 16448
dense_14 (Dense) (None, 128) 8320
dropout 2 (Dropout ) (None, 128) 0
dense_15 (Dense) (None, 64) 8256 /\ 0)7——“ D= TEFI =
dense_16 (Dense) (None, 32) 2080 I\/ILPT‘(,ZJ:/ \ T X — 7 75’__%’@ L
" % 9O%J¢(_|:0)7|<}:§65t
ense_17 (Dense) (None, 10) 330 - - LL]
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Total params: 236,394
Trainahle params: 236,394
Non-trainable params: [
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