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def sum_squared_error(y,t):
return 0.5 % np.sum((y-t)**2)
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# coding: utf-8
import numpy as np
def sum_squared_error (y,t):
return 0.5 * np.sum((y-t)*x2)
t = np.array([0,0,1,0,07)
yl = np.array([0.1,0.05,0.6,0.0,0.11)
print (sum_squared_error (yl,t))
y2 = np.array([0.1,0.05,0.1,0.0,0.11)
print (sum_squared_error (y2,t))

O#5R1Z 0.09125000000000003 & 0.41625 IC#: B
= y1 DIFSHEREDNE V=IEZIITL
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def cross_enthropy_error(y,t):
delta = le-7
return -np.sum(t*np.log(y+delta))
m delta (ZHUNEE (python TD 1e-7 131 x 1077 =
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def cross_enthropy_error (y,t):
if y.ndim ==
t = t.reshape(l,t.size)
y = y.reshape(l,y.size)
batch_size = y.shape(0)
return —np.sum(t*np.log(y+le-7))
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def numerical diff (f,x):
h = le-4 # 0.0001
return (f(x+h)-f(x-h))/(2xh)
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def num_diff (f, x):

h = 1le-4 # 0.0001

return (f(x+h)-f(x-h))/(2xh)
def func_tmpx(x):

return x*x + 4.0%%2
def func_tmpy(y) :

return 3.0x*2 + yxy
print (num_diff (func_tmpx, 3))
print (num_diff (func_tmpy, 4))

O#&R 1% 6.00000000000378 &
7.999999999999119 & & D, IREDIEE L BB

T. Maeda (Hannan Univ.) Al Prog.


https://puffin.hannan-u.ac.jp/lect/aipr/nl1-ex2.py

B IRTOEHD &
ELTRLEDOD

m FIZIEEHRD f(x,y) = x* + y* DIFE. COBE
DHECIFIATDED




B IRTOEHD

A

R

=

ELTRLIEDHD

m FIZIEEHRD f(x,y) = x* + y* DIFE. COBE
DHECIFIATDED




e

B TRTOZHD RS

DERISATDED :

=

N7 BRI (175) g LTHRLE=DBD
m BIZIFEHRD f(x,y) = x?

+ y2 o)j."'JEJ_és C @Fﬂﬁ




e

B TRTOZHD RS

DHEIFATDED :

=

N7 BRI (175) g LTHRLE=DBD
m BIZIFEHRD f(x,y) = x?

+ y2 o)j."'JEJ_és C @Fﬂﬁ

(5v3)-
ox 0Jy

(2x,2y)




BEc (R=X)
 BE  QEROEEA

(2ZHICREE Y. XTI ML x 251 LTWVWB ZLITER)

# coding: utf-8
import numpy as np
def numerical_gradient (£, x):
h = le-4 # 0.0001
grad = np.zeros_like (x)
for idx in range(x.size):
tmp_val = x[idx]

x[idx] = float (tmp_val) + h

fxhl = f(x) # f(x+h)

x[1dx] = tmp_val - h

fxh2 = f(x) # f(x-h)

grad[idx] = (fxhl - fxh2) / (2xh)

x[idx] = tmp_val # EZETICEY
return grad
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Yo DEGEDRER| (ATD numerical_gradient ZF) A,
BHhITHELRL)

def gradient_descent (f,init_x,1r=0.01, \
step_num=100) :

X = init_x

x_history = []

for 1 in range(step_num) :
X_history.append( x.copy () )
grad = numerical_gradient (f, x)
x —= 1lr x grad

return x, np.array(x_history)
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* EEBEDH, 20— Ridtwo_ layer_netpy &>
25%h 5 Colab. @ mymodules 7 # LA ICOAE—F 3

class TwolLayerNet:

def __init__ (self, input_size, hidden_size, output_size, \
weight_init_std=0.01):
+ BEHDOYEME

def predict (self, x):
+ HREITED
def loss(self, x, t):
# X ANT—R, t:HET—H
+ BEREROEZRDS
def accuracy(self, x, t):
+ REBEBEEEZRD D
def numerical_gradient (self, x, t):
+ BfgzRHB
def gradient (self, x, t):
+ BfigzERDB. LOEE

T. Maeda (Hannan Univ.) Al Prog.
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https://puffin.hannan-u.ac.jp/lect/aipr/tr_nn.py

S Z )N\ FEHORE ¥

from google.colab import drive

drive.mount (’ /content/drive’, force_remount=True)
bd = ’'drive/My Drive/Colab Notebooks/mymodules’
import sys, os

import numpy as np

import matplotlib.pyplot as plt
sys.path.append (bd)

from mnist import load_mnist

from two_layer_net import TwoLayerNet

T. Maeda (Hannan Univ.) Al Prog.
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¥ T—HDHHAH

(x_train, t_train), (x_test, t_test)

load_mnist (normalize=True, one_hot_label=True

network = TwolLayerNet (
input_size=784,hidden_size=50, output_size=1(

iters_num = 10000 # ¥EDRLOBZEERET S

train_size = x_train.shape[0]
batch_size = 100
learning _rate = 0.1

train_loss_list = []

train_acc_list = []

test_acc_list = []

iter_per_epoch = max(train_size / batch_size, 1)
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for 1 in range(iters_num) :

batch_mask = np.random.choice(train_size, bat

X_batch = x_train[batch_mask]

t_batch = t_train[batch_mask]

+ WEOFHRE

#grad = network.numerical_gradient (x_batch, t

grad = network.gradient (x_batch, t_lbatch)

# NI A—ZDEFH

for key in ('W1’, ’'"bl’, '"W2', "b2"):
network.params[key] —= learning_rate x g1

T. Maeda (Hannan Univ.) Al Prog.
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loss = network.loss (x_batch, t_batch)
train_loss_list.append(loss)
if 1 % iter_per_epoch == 0:
train_acc = network.accuracy (x_train,t_train)
test_acc = network.accuracy(x_test, t_test)

train_acc_list.append(train_acc)
test_acc_list.append(test_acc)
print ("train acc, test acc | "

+ str(train_acc) + ", " + str(test_acc))
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# 737 D%E
markers = {’train’: 'o’, ’'test’: s’}
X = np.arange (len(train_acc_list))

plt
plt
plt

plt

.plot (x, train_acc_list, label='train acc’)
.plot (x, test_acc_list, label=’"test acc’, line
.xlabel ("epochs™")

plt.

ylabel ("accuracy")

.ylim(0, 1.0)
plt.
plt.

legend (loc=’lower right’)
show ()
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ORER (RIFKREAE)

Mounted at /content/drive

train acc, test acc | 0.09871666666666666, 0.098
train acc, test acc | 0.79046666666066667, 0.7922
train acc, test acc | 0.8782833333333333, 0.8822
(IBPER)

train acc, test acc | 0.93885, 0.9381

train acc, test acc | 0.9403833333333333, 0.9403
train acc, test acc | 0.9419666666666666, 0.9416
train acc, test acc | 0.9443166666666667, 0.9436
train acc, test acc | 0.9459333333333333, 0.9462

T. Maeda (Hannan Univ.) Al Prog.
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