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import matplotlib.pyplot as plt
import seaborn as sns

import numpy as np

import torch

height
weight

[166,176, 171, 173, 169]
[58.7, 75.7, 62.1, 70.4, 60.1]

sns.scatterplot(x=height, y=weight)

<Axes: >



174 176

172

oF 2HA 7k ULt

S

170

168
b HIS AHO[Off A

F

2| ot

166

ChAdziel gab 7k 742 1%

|

o

e

o
o Brj7lolM MY H2 XK O|SsHe W,

75.0 +
72.5 7
70.0 A
B87.5
65.0 1
62.5 1
60.0
A

Ki

2)8

ota1, mbefojE (W)t B(HFO|Of

S0z BAE ALt

=
=

Ct. O]

i
)

- O

.

C

EHSH
1 AN

|7 22O AL BFH&EZ2LXHMSE)E M

np.array(height)
dat2 = np.array(weight)

datl, dat2

2

(array([166, 176, 171, 173, 169]), array([58.7, 75.7, 62.1, 70.4, 60.1]))

datl
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# NumPyl| dstack &5 AMEGIH S HiE (datidt dat2)2 N HM =(20)= et ?
dat_all = np.dstack([datl, dat2])

dat_all

array([[[166. , 58.7],
[176. , 75.7],
[171. , 62.1],
[173. , 70.4],
[169. , 60.1]1])

i IOIEHHE g2 022 T &=z Hetol &C.
datl - datl.mean()
dat2 - dat2.mean()
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X
Y

torch.tensor(X).float()
torch.tensor(Y).float()

# 2 0HEH0l
print(X)
print(Y)

tensor([-5., 5., 0., 2., -2.])
tensor([-6.7000, 10.3000, -3.3000, 5.0000, -5.3000])
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torch.tensor (1.0, requires_grad
torch.tensor(1.0, requires_grad

True).float()
True).float()
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def pred(X):
return W * X + B

# 0= 2t A&
p = pred(X)
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# Z2 1 =0l

print(Yp)
tensor([-4., 6., 1., 3., -1.], grad_fn=<AddBackwardo>)
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def mse(Yp, Y):
loss = ( (Yp - Y) ** 2 ).mean()
return loss

=2 At

loss = mse(Yp, Y)

print(loss)

tensor(13.3520, grad_fn=<MeanBackwardo>)
02 BAF A4 & op2tojy =78
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True).float()

# W = torch.tensor(1.0, requires_grad

# B = torch.tensor(1.0, requires_grad = True).float()
# ZAtgt &0l
# we L8O =z IS Xl (Weight) B ME, B2 HE (Bias) B AE LIEFRLICE.
# .grad =82 0] NS0 st =4 &2 J|I2J|(gradient)E ME&LILCt.
# SAMeE &4 g8 Y LellleHw = B)Z2 HOl=st &t LUCh.
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# 0l gt2 oY IetOlEIt &4 =0 Ne e dakn IIJE LEFHLICH
print(W.grad)

print(B.grad)

None
None
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# B S loss.backward() HHANEE S =
loss.backward()
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# Z Atgt =fel
print(W.grad)
print(B.grad)

tensor(-19.0400)
tensor(2.0000)
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# SEE Ho

1r = 0.001

# BALE JlEteZ Oietoly =38
W=W-1r * W.grad

B =B - 1lr * B.grad



print(W)
print(B)

tensor(1.0190, grad_fn=<SubBackwardo>)
tensor(0.9980, grad_fn=<SubBackwardo>)
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# = PELE

import torch

import torch.nn as nn

import torch.nn.functional as F
import torch.optim as optim

# =J|3t

W = torch.zeros(1l, requires_grad=True)
b = torch.zeros(1, requires_grad=True)
# optimizer 8 &

optimizer = optim.SGD([W, b], 1lr=0.01)

# BA ot g g=

num_epochs 200

# Sts JISS Fe HE =13

hist = np.zeros( (0, 2))
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1 200
2 400
3 600

# OO0l &
X = torch.FloatTensor([[1], [2], [31])
Y = torch.FloatTensor([[200], [400], [600]])

X, Y

(tensor([[1.],
(2.1,
[3.11),

tensor([[200.],
[400.],
[600.]11))

def mse(Yp, Y):
loss = ( (Yp - Y) ** 2 ).mean()
return loss

FEZ He
for epoch in range(num_epochs + 1):

# =4 Ao
loss = mse(Yp, Y)

# Gradient Z=J|3}
optimizer.zero_grad()

# ZAL Ao - SHME SsE JISI| H &
loss.backward()

# Otet0lH SdOolE

optimizer.step()

# &4 JIS

if (epoch % 10 == 0):
item = np.array([epoch, loss.item()])
hist = np.vstack( ( hist, item ))
print(f"epoch = {epoch} loss = {loss

DLAFET)



epoch =

epoch = 10 loss = 26191.6309
epoch = 20 loss = 3690.8821
epoch = 30 loss = 520.2183
epoch = 40 loss = 73.4279
epoch = 50 loss = 10.4696
epoch = 60 loss = 1.5975
epoch = 70 loss = 0.3473
epoch = 890 1loss = 0.1712
epoch = 90 1loss = 0.1464
epoch = 100 loss = 0.1429
epoch = 110 loss = 0.1424
epoch = 120 loss = 0.1423
epoch = 130 loss = 0.1423
epoch = 140 loss = 0.1423
epoch = 150 loss = 0.1423
epoch = 160 loss = 0.1423
epoch = 170 loss = 0.1423
epoch = 180 loss = 0.1423
epoch = 190 loss = 0.1423
epoch = 200 loss = 0.1423
04. =& <5 21 =2l
2X2 0|53}
hist
array([[0.00000000e+00, 1.85869266e+05],
[1.00000000e+01, 2.61916309e+04],
[2.00000000e+01, 3.69088208e+03],
[3.00000000e+01, 5.20218323e+02],
[4.00000000e+01, 7.34279480e+01],
[5.00000000e+01, 1.04695635e+01],
[6.00000000e+01, 1.59749067e+00],
[7.00000000e+01, 3.47343534e-01],
[8.00000000e+01, 1.71174988e-01],
[9.00000000e+01, 1.46359429e-01],
[1.00000000e+02, 1.42860174e-01],
[1.10000000e+02, 1.42365798e-01],
[1.20000000e+02, 1.42302439%e-01],
[1.30000000e+02, 1.42292589e-01],
[1.40000000e+02, 1.42291188e-01],
[1.50000000e+02, 1.42285168e-01],
[1.60000000e+02, 1.42285168e-01],
[1.70000000e+02, 1.42285168e-01],
[1.80000000e+02, 1.42285168e-01],
[1.90000000e+02, 1.42285168e-01],
[2.00000000e+02, 1.42285168e-01]])
# =S Welolgy &l
print("W = ", W.data.numpy())
print("B = ", B.data.numpy())
# =4 ol
print(f"=J| &EH : &4 : {hist[0,1]:.4f}")
print(f"= & &FEH =4 {hist[-1,1]:.4f}")

© loss = 185869.2656



W= [199.57222]

B = 0.998

ZJ| AE : =4 : 185869.2656
ZE ME ;&

=2 © 0.1423

plt.plot(hist[ :, @], hist[:, 1], '--b")

[<matplotlib.lines.Line2D at ©x7f35449b9a20>]
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