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X(H 1587 —4) Y(EBRT—45) X_train y_train
IAEEME KE S SRA(E1 )
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T — 2R Z D []44, 45, 40], (1],

(162 56 501,  [1]
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X_train y_train
[[150, 70, 60], [[1],
[120, 40, 35], [O],
[144, 45, 40], [1],
[162, 506, 50], [1],
[98, 40, 32] [O],
[128, 59 39], [O],
[155, 77, 45]] [1]]
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MNIST : O~ODXFEEDT—%

6 : Shirt. 7 : Sneaker. 8 : Bag. 9 : Ankle boot

3 4 5 6 7 8 9

0 NEI
S]] E -1

CIFARTO 0 : airplane. 1 :automobile. 2: bird. 3:cat. 4:deer. 5:dog -

FASHION-MNIST : BEDFRDERT—4
, v
6 : frog. 7 :horse. 8: ship. 9:truck

O0: Tshlrt/tOp 1 : Trouser. 2 :Pullover. 3 :Dress. 4:Coat. 5: Sandal
“ .A ﬁ k
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+ d—F + 7FAHK

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

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

CD2TZ2EIICEZTAATRITUTHES
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., @ from keras.datasets import mnist
(x_train e

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras—datasets/mnist.npz
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MNIST7—% D&

from keras.datasets import mnist

keras& WS o1 77 VUDHRDdatasetsDHFDmnisteE WS B ZESRAAD
mnist.~~TmnistO R DEEEHMEZ S

(x_train, y_train),(x_test, y test) = mnist.load _data()

Z# 4D = mnist.load_data() T. mnist®OHICA>TWBT—FH
OFHERAT—Y. QFFRAT—YDIERE(FNI). @TAMRET—Y. OTFAMRBT—YDIEE(FNIL)
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(x_train, y_train),(x_test, y test) = mnist.load _data()

600001E 600001 10000f1E 10000f mnistDdata%z & A s

SN

x_train : 60000 D E{&RDEFIFT— >
y_train : 60000 D IEEDEFDEHIT—4
5 x_test : 10000 D E{&DEFIFT—%>
y test : 10000 D IEFEDEFDEHIFT—4
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X_train.shape)

° print

(
print(y_train.shape)
print(x_test.shape) Z#.shape : BFIOFZEFN S (numpyt5l)
orint(y_test.shape)

(60000, 28, 28) 28x28DXFE{EHEH60000
(60000, ) 60000 D IEFDEF
(10000, 28, 28) 28x28DXFE{EH 10000
(10000, ) 10000 D IEEF DL



Import numpy as np
X = np.array([1,2,3,4])
print(x.shape)
print(x[0])

np.array (Ec5)
numpyBc5l %z {ERk

numpyficsll.shape
DY AR



Import numpy as np
x = np.array([1,2,3,4])

print(x) — [1 2 3 4]
print(x.shape) - (4, ADDEZH, 513 1 RITES!
print(x[0O]) — ] xD12E

x[0] x[1]1 x[2] x[3]

[1.2,3,4] 1151501k



x2 = np.array([[1,2,3],[4,5,6],[7,8,91])

print(x2.shape) —  (3,3) 3 x 3 D2RITHF!
print(x2[1]) — [4 5 6] x2M22 8
print(x2[2][11]) — 8 x2[2]M 22H

[1,2,31,[4,5,6],[7,8,9]]

[ 1DFRIC] 1hYdp % D T2RITTHCH



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

print(x2.shape) — (3,3) 3 x 3 D2RTTHF!
print(x2[1]) — [4 5 6] x2M22E
print(x2[2][11]) — 8 x2[2]M 22H

[[1.2,3],[4.5.,6][7,8,9]]

AEID[ 172FICEB T2 E. AV ()XID T3IDDEFZRIEALE

[ 1DFRIC] 15335 5 D T2 RITELH



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

print(x2.shape) — (3,3) 3 x 3 M2k FThEF

print(x2[1]) — [4 5 6] x2M2>H

print(x2[2][11]) — 8 x2[2]D 2 DE
x2[0] x2[1] x2[2]

[[1.2,3],[4.5.,6][7,8,9]]

AEID[ 172FICEB T2 E. AV ()XID T3IDDEFZRIEALE

[ 1DFRIC] 15335 5 D T2 RITELH



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

print(x2.shape) —  (3,3) 3 x 3 D2RITHF!
print(x2[1]) — [4 5 6] x2M22 8
print(x2[2][11]) — 8 x2[2]M 22H

x2[0] C x2[11 x2[2]
[1,2,31,[4,5,6],[7,8,9]]

ARO[ 1EFISER TS E. AVV()XYUD TIDDERIFE

[ 1DFRIC] 1hYdp % D T2RITTHCH



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

print(x2.shape) —  (3,3) 3 x 3 D2RITHF!

print(x2[1]) — [4 5 6] x2M2>H

print(x2[2][11]) — 8 x2[2]D 2 DE
x2[0] x2[1] x2[2]

[[1,2,31[4,5,61[0 8, 81

x2[2]DPRFTHS[7,8,9]IFA >V VRYID TERH3D

[ 1DFRIC] 15335 5 D T2 RITELH



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

print(x2.shape) — (3,3) 3 x 3 D2RITHF!
print(x2[1]) — [4 5 6] x2M2>H
print(x2[2][1]) — 8 x2[2]1D 2DH
x2[2]
x2[0] x2[1] x2[2][0]  x2[2][2]

[[1,2,31[4,5,61[0 8, 81

x2[2][1]
x2[2]DPFTHS[7,8,9]1 AV VRXYID TERH3D

[ 1DFRIC] 1hYdp % D T2RITTHCH



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

print(x2.shape) —  (3,3) 3 x 3 D2RkITES!
print(x2[1]) — [4 5 6] x2M2>H
print(x2[2][1]) — 8 x2[2]1D 2DH
x2[2]
x2[0] x2[1] x2[2][0]  x2[2][2]

[1,2,31,[4,5,61[7,8,91]

x2[2][1],
x2[2]DH & TH3[7,8,9]F AV IEEND TERH3D

[ 1DFRIC] 1hYdp % D T2RITTHCH



x2 = np.array([[1,2,3],[4,5,6],[7,8,9])
print(x2.shape) — (3,3) 3 x 3 2K TTEF

print(x2)

[[1 2 3]
[4 5 6]
[7 8 9]]

[ 1DFRIC] 1hYdp % D T2RITTHCH



x2 = np.array([[1,2,3],[4,5,6],[7,8,9])
print(x2.shape) —  (3,3) 3 x 3 D2RITHF!

: 3
print(x2) |

[[1 2 3]
30 [4 5 0]
[7 8 9]]

[ 1DFRIC] 1hYdp % D T2RITTHCH
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(2,3,2)1%7?

X3 = np.arange(12)
print(x3.shape)
X3

112,
array([ 0, 1, 2, 3, 4,

X3 = x3.reshape(2,3,2)
orint(x3.shape)
X3

np.array(fic5)
numpyBc5l %z {ERk

np.arange(num)
0D SnumkiED 1 RITET Z 1ERK ((E )

npicdl.reshape (38 €9 3 H21K)
nplcilZziEE T S IR ICE IR



print(x3.shape) (VD1 2BH2G0T—ENMID[ ]DERIZ2D

X3 s

(2, 3, 2)
array([[[ 9, 1],
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print(x3.shape) (VD1 2EI2BDT—EMID[ 1DERIF2D

= [ [ .
(2, 3, 2)
array( [ x3[0] RID[1DERD1DE

(2, 3],
[4, 5]1])

-, array([[o, 1],

]) _
x3[1] SN[ DERD2DH

array([[ 6, 7],
[ 8, 9],
(10, 11]])



print(x3.shape) (VD1 2EI2BDT—BNMID[ |DERIE2D

*3 (e
(2, 3, 2)
array(l x3[0] RUD[ 1DEZED1DH
3x2MDEc5D1DH
’ array([[0, 1],
[2, 3],
L x3[1] RUID[]DEFRD2DH
3x2DEcHID 2 DH

array([[ 6, 7],
[ 8, 9],
(10, 11]])



print(x3.shape) (D22EHN3IGOT2OHD[ ]DERIE3ID

X . . . (. . )
=AD[ 1DEZD1DH
x3[o]10] PSBD[ [DEZD] >E

array([0, 1])

RAID[ ] DEZRD2DH
x3[1] [2] 2DOBD[1DEHRD3DH

array([10, 11])
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array([[[ @,
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I 1
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0
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11,01

=UD[1DEZXED1DH
2DOEHD[1DEERD1DH
3OHD[]DEFZED1DHB

=UD[]1DEZED2DH
2DOHD[]DEXRD 3DH
3OHD[]DEFZED2DH

I

I 1

11]



print(x_train.shape)
60000, 28, 28

print(x_train[0]){& ?
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print(x_train[0])

© rrint(x_train[e])
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print(x_train.shape)
60000, 28, 28

[ 1D12DHEH60000
[ [ 1,1 1,1 1,1 1,1 1.,,

T T

[ L 1,1 1,1 | Y

| \]0)29573‘%28

[ J J J 3 9 9 ]
[ 1D3DEH28



x3.shape X_train.shape

(2, 3, 2) (60000, 28, 28)



x3.shape
(2, 3, 2)

x3[0]

array([[ﬂ. 1]v
12, 3],
(4, 5]])

x3[1]

array([[ 6, 7],
| 8, 9],
[10, 11]1])

1D2H®D
3x2D e

2DOBD
3x2D e

X_train.shape

(60000, 28, 28)



x3.shape

(2, 3, 2)

arra , 711,

!

X_train.shape

(60000, 28, 28)

X _train[0]
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import matplotlib.pyplot as plt . _ -
plt.imshow(x_train[0], 'gray"') matplotlib (#1871 77 )

plt.show()
plt.imshow(H#&% U < (ZHc5!, ‘color_mode’)

‘gray’ CHREZIETE
plt.show() TERR
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plt.plot(x,y) Tx & yDEZ ER THER
plt.imshow(x) TxDE&RT—45 H U < [l Z i@ 5
HE(gray)ZziERUEES. B#EhXKEWVWEEHLWL(0~255)

j1.,2.3.4.5]
[ 15;2.3. 45|
.plot(x,y)
. show( )
10 15 20 25 30 40 5.0

import numpy as np

X = np.array([[1,10,100], [100,10,1]1])
plt.imshow(x, 'gray")

plt.show()
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import matplotlib.pyplot as plt B3R Hi B S
plt.imshow(x_train[@], 'gray') ‘
plt.show() matplotlib({&EEZ1 77 Y)

. ‘gray’ CH2E2ZETE
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print(y_train|(0])
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from keras.datasets import mnist
(x_train, y_train),(x_test, y test) = mnist.load _data()
600001E 600001E 10000/  10000f& mnistDdata%Z#FHAAD

N

x_train : 60000 D E{&DEFIFT— >

y_train : 60000 D EEDEFDEHIT—4
5 x_test : 10000 D E{&RDEFFT—>

y test : 10000 D IEEDEFDEIIFT—4

~NJLjoMm

RN




import matplotlib.pyplot as plt

plt.imshow(x_test([1], 'gray")
plt.show() E%E#ﬁ@j%

0

matplotlib({&E&EZ 1 75 Y)

‘gray’ CH2E2ZETE
10

print(y_test[1])

15
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20

25

HEFED25 L LY




10fEE RN T H S

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

-HERIHGENENH

250 250 250 250 250 250 250 250 250



forXX &rangef3#

for 1 in range(1,10,2): for i in range(5): for i in range(9,5,1):
print(i) print(i) print(i)
: e _ o
1
5 > 2
9 A 4

for (Z#) in range(A,B,C):

UETALS
. - - s g range(B)D &S ICHF1DIcT S &
ARBIDSBIRRI CCHAMERIRA  moAZ0. WAECE 1 ORETHMERS

COPEETHSTORIEFLTIXT
iXIgic1,3,5,7, 90 NA S h TUE



forX

for 1 in range(10):
plt.imshow(x_train[i], 'gray"')
plt.show()




plt.subplotidE % i X3 plt.subplot(§i £ L SEFEHD)

[8]

DTS
plt.
DL
plt.

subplot(1,2,1) —ft1. BE2ICERBIANDTIDEDE
imshow(x_train[1], 'gray"')

subplot(1,2,2) —fit1. HE2ICHERZHND2DEHNDE
imshow(x_train[2], 'gray"')

.show()

Tl

Tl



10fEE RN T H S

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

-HERIHGENENH

250 250 250 250 250 250 250 250 250



forX

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

plt.subplot(1,10,i+1)
plt.imshow(x_train[i], ‘gray’)

MElC 1 D, WEICT10E. RZEEL,
i=0DRDT(1,10,1) T1 BEBEDRH%ZIEET S

X train[0]




forX

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

plt.subplot(1,10,i+1)
plt.imshow(x_train[i], ‘gray’)

(1102 TEN52oBORERRET 5 HEEEEEREREN

plt.imshow(x_train[1], ‘gray’) X train[1]




forX

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

plt.subplot(1,10,i+1)
plt.imshow(x_train[i], ‘gray’)

A e | | [ [ ]|

plt.imshow(x_train[1], ‘gray’) X_train[9]




forX

for i in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

plt.subplot(1,10,i+1)
plt.imshow(x_train[i], ‘gray’)

A e | | [ [ ]|

plt.imshow(x_train[1], ‘gray’) X_train[9]

-BERIAGENEINE

250 250 250 250 250 250 250 250 250




plt.subplot(2,5,i+1)IcF S &fft2. EOHDEICKHS

for i in range(10):
plt.subplot(2,5,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

0 . | | I
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0 25 0 25 0 25 0 25 0 25
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print(y_train[0:10])
504192131 4]

B[R ED OHEF RO D DHF]THH(ER) MO HES

[O:10] TODS9FEEBF T !



X_train&y _trainhFEE & EBROBERICE>TWS (RITHHESR)

for i 1in range(10):
plt.subplot(1,10,i+1)
plt.imshow(x_train[i], 'gray')
plt.show()

-HERIHGENENE

250 250 250 250 250 250 250 250 250 5

print(y_train[0:10])
504192131 4]



X_train (JFEHE)

. ERD 2 RIEDEFI%E 1 RTTICT 3
. FHULT 3

y train (IEEf#)

* one-hot encoding



X _train ($EE)

» [H{RD 2 RITDECHIZ 1 RITICT S

FIEANDUELS TWLWWNTY

X_train = x_train.reshape((x_train.shapel[0],784))
x_test = x_test.reshape((x_test.shape[0],784))
print(x_train.shape)

print(x_test.shape)

(60000, 784)
(10000, 784)



X_train@®shapeld ?

print(x_train.shape)
(60000, 28, 28)

x_train[O]®Dshapeld ?

60000

28

28
print(x_train[0].shape)id 1 H DERDETIHD T(28,28) & 145



H{5RD 2 RITHZ 1 RITECHIIC U T Ly

(60000, 28, 28) * (60000, 28 % 28)

28 x 28 = 7184

W N

60000



B{&RD 2 RThESZ 1 RITHESUIC U 7= Ly
reshape() TECHIDIRZEZ S

a = np.array([1,2,3,4,5,6,7,8,])
print(a)
(1234567 8]

azx(24)ICEZ D

a = a.reshape(2,4)
print(a)

1123 4]
56 7 8]]



H{5RD 2 RITHZ 1 RITECHIIC U T Ly

reshape() TECHIDIRZEZ S

a = np.array([1,2,3,4,5,6,7,8,]) az (2,2,2)ICE A5
print(a)
(1234567 8] a = a.reshape(2,2,2)
- print(a)
a%Z (2 A)ICEZD
[[[T 2
a = a.reshape(2,4) i g é’ |
print(a) 7 811
[[12 3 4]
[56 78] FXRDEEIE> LW

EDFICHEZBENS



Ef5RD 2 Rches %z 1 RITHESIIC U fz Ly

reshape() TECHIDIRZEZ S

a = np.array([1,2,3,4,5,6,7,8,]) print(x_train.shape)

print(a) (60000, 28, 28)
1234567 8]

e = x_train = x_train.reshape(60000,784)
% (2,4)IC KA D X_test = x_test.reshape(10000,784)

d= a.reshape(2,4) x_train = x_train.reshape((x_train.shapel[0],784))
print(a) x_test = x_test.reshape((x_test.shape[0],784))
print(x_train.shape)
[[1234] print(x_test.shape)
567 8]

(60000, 784)
(10000, 784)

x_train.shape[0]{3 (60000, 28, 28)D 12 H7&DT60000



FEFEMDT—Y DEHE

x_train (BBE)  x train = x_train / 255
- IEFR1LT 3 X test = x test / 255

Bl DEFIE0~-255D W3 b
£ TCZ255TEI>TO~-1DEICEET S

a = :Zr?shape(Z,Z,Z) a=a/ 10
rint(a |
Srint(a.shape) print(a)
ZNENOERICTRDNET 3 4 ) 3040
[[5 6]
[[0.5 0.6]
(2,[72?]%1 (0.7 0.8]1]]

(x_train = x_train / 255 138U T x train /=255 &¢EL 2 EHHFEFET)



y train (IEE%)
» ohe-hot encoding

IEFIFETONMS 9DWIhh
NZETO L 1 EITTRIRT 57cHDHTECGERII L)



© 0 N O o A~ W N

one-hot encoding

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
0,0,01,0,0,0,0,0,0
0,0,00,1,0,0,0,0,0
* 0,0,0,00,1,0,0,0,0
0,0,0,00,0,1,0,0,0
0,0,0,0,0,0,0,1,0,0
0,0,0,0,0,0,0,0,1,0
0,0,0,0,0,0,0,0,0, 1

0L 12T TONSODHF=ZRIAT S



one-hot encoding

to _categorical () %z {ES

[17] from keras.utils import to_categorical

y_train = to_categorical(y_train,10) to_categ()rical('}{f{_fc \:\Eﬂﬁu,IEﬁgo)%l)

y_test = to_categorical(y_test,10)

[18] print(y_train.shape)
print(y_test.shape)

(60000, 10)
(10000, 10)

© rprint(y_train[0:10])

print(y_train[0:10])

[ [[0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0. 0. 0. 0. 0. [ ]
0. 0. 0. 0. 0. 0. 0. 0. 0. 1. > 041921314
0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0. 0. 0. 0. 0.]]



X_train (JFEHE)

. ERD 2 RIEDEFI%E 1 RTTICT 3
. FHULT 3

y train (IEEf#)

* one-hot encoding

REIH D7 7NN EERALET



Drivelc AE—% %17

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

import matplotlib.pyplot as plt
plt.imshow(x_test[1], 'gray")
plt.show()

print(y_test[1])

X_train = x_train.reshape(x_train.shape([0],784)
X_test = x_test.reshape(x_test.shapel0],784)
print(x_train.shape)

print(x_test.shape)

X_train = x_train / 255
X_test = x_test / 255

from keras.utils import to_categorical
y_train = to_categorical(y_train,10)
y_test = to_categorical(y_test,10)
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