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1 3EIENEE

ATUHE CS188 TREERVEE LN H, FIMHLERY->] (Machine Learning) . L5 EEH
AR IEIE SRR AR, PUBHLAR Y TR AHE S, Fha M2 AUA AL A2 DAR Py Torch IR ¥ STAE
REEER . FEATIE S, FRATR MBFEEVEFINUTS, BPEARLRIERTER, T35
eI 2 ZAL (MLP), PAMCERIRZERZE (CNN), B IXEAESS, BATRIR AL
MZMBRIFIEIL. RiFERE, BRTRE, RIAERE DSEEFE O],

2 FEIBAB

AR EEAE LU MRS, FrE ESCBIESTE nodels. py XAFHIELT:

1. Q1: Perceptron (/EEIHL): SEHL— M1 — o0 RGN, BARSEAS LA RA T
HrRm .

2. Q2: Non-linear Regression (AEZ L[] H): #— DM Z LML, H TG EZ
PR sin(z), PR ANATH] A0 48 0 2% 1) AR SR R e 0 R 4T BRI BRI

3. Q3: Digit Classification (317 73): it IFl% N2 EEEEMEMLS, KT MNIST
FEHYTHARERIAT IS, EIR D IFALS IR R AR AL PP A 57

4. Q5: Convolutional Neural Networks (GFAFHZ M 4%). T30 —4ERR AR, i
T U GRE N2, B CNN AL G R I 1 55

3 LIEENK

IRIEIT E 5T 5Cr, SLImiy BARERANT

1 XAHER: ARV models. py CF, H AR (U0 autograder. py 55 ) AR EFRFE,
DA OR H B PF o) % IR W 18T .

2. HEZEASEF: 75 A8 F PyTorch $24EM) Tensor #/E. nn.Parameter. optim fE{L2R5E
TH,
« Q1: BEIMLFEE R Els GEZ 100%).
o Q2: [HEBAFFIIIZA L (MSE) FfIKT 0.02.
< Q3: BT RBAENAE ERETR R T IAR] 979 UL L.
« Q5: CNN HARU7E i A iR £ L I HERf 2 7518 3 80% LA .

4. ZEIEHEI: Q3 4wt E A4 A ReLU HUE e £, AAS 751 A 301 70 #8 HHOR IE#
PES A
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4.1 Q1: Perceptron (IFEFIHL)
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SEPLEES BN — AN TR AL SRR FRATTI H AR R B — IR E M E w,
S FHN z, WH w2 >0 MFN A 1, WA -1.

1. #ustk: M torch.nn.Parameter HJUALALE self.w, 4EE°N (1, dimensions), #J
BN A 1 .

2. THEAA D FEBAN x 5HE w WS I tensordot 115,

3. TS IIZ5: get_prediction HRABEM AT FIRIEl 1 8L 1. train 775, FA T8 %k
PaE . RTINS R, DA AL B AL : w <+ w4y - xo

% CARHS (models . py):

class PerceptronModel (Module):
def init (self, dimensions):
super(PerceptronModel, self). init ()
self.w = Parameter(ones(1l, dimensions))

def run(self, x):
return tensordot(self.w, x, dims=2)

def train(self, dataset):
with no grad():
dataloader = Dataloader(dataset, batch size=1, shuffle=True)
while True:
converged = True
for batch in dataloader:
= batch['x"]
= batch['label']
prediction = self.get prediction(x)
if prediction != y.item():
self.w.data += y.item() * x
converged = False
if converged:
break

MikFE&

python autograder.py -q ql

4.2 Q2: Non-linear Regression (EZ1E[RIH)

PR N TIE AL sin(x) BREL, TRATFEZE 5 N AL B0E R 2. AT & T —
/\QEE']E‘EF%[_J%.
E—F: Z&M%Z Linear(1, 256) + ReLU.
« FHE BME Linear (256, 256) + ReLU.
o FHZF LME Linear(256, 1), FrH FUNAE .

il ?Hﬂﬁﬁﬁ Adam RALE AT MSE $2K BRE. N T gl s, FRATIETIN T 22 2] KA 4%
(StepLR), T 250 > step 45~ 1 R WA K1 0.1,

1% AR (models . py):

class RegressionModel (Module):
def init (self):
super(). init ()



self.layerl = Linear(1l, 256)
self.layer2 = Linear(256, 256)
self.layer3 Linear(256, 1)

def forward(self, x):
x = relu(self.layerl(x))
x = relu(self.layer2(x))
return self.layer3(x)

def train(self, dataset):
batch size = 40
dataloader = Dataloader(dataset, batch size=batch size, shuffle=True)

optimizer = optim.Adam(self.parameters(), 1lr=0.001)
scheduler = optim.1lr_scheduler.StepLR(optimizer, step size=250,
gamma=0.1)

for epoch in range(1000):

total loss = 0

num_samples = 0

for batch in dataloader:
optimizer.zero grad()
loss = self.get loss(batch['x"'], batch['label'])
loss.backward()
optimizer.step()
total loss += loss.item() * len(batch['x'])
num_samples += len(batch['x'])

scheduler.step()
if total loss / num samples < 0.02:
break

Mk FE 2

python autograder.py -q g2

4.3 Q3: Digit Classification (FUF51K)

SELRE . EEXT MNIST 28x28 (MG 32455, AT T —A = B2 EHE M %
o BINE: 784 4 (28*28 fET).

o (%3802 1: Linear(784, 256) + ReLU.

. B&Z 2: Linear(256, 128) + ReLU.

. HitH)Z: Linear(128, 10), EL{Z%iH Logits.

{fH cross entropy $2k BREUAI Adam 4675, #HEK/NA 100, YIZ% 5 4 Epoch B A] ik #|
ER7RIR0EN

¥ 0 RS (models. py):

class DigitClassificationModel(Module):
def init (self):
super(). init ()
input_size = 28 * 28
output size = 10
self.layerl = Linear(input_size, 256)
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self.layer2 = Linear(256, 128)
self.layer3 Linear (128, output size)

def run(self, x):
x = relu(self.layerl(x))
x = relu(self.layer2(x))
return self.layer3(x)

def train(self, dataset):
batch size = 100
dataloader = DatalLoader(dataset, batch size=batch size, shuffle=True)
optimizer = optim.Adam(self.parameters(), lr=0.001)

for epoch in range(5):
for batch in dataloader:
optimizer.zero grad()
loss = self.get loss(batch['x'], batch['label'])
loss.backward()
optimizer.step()

M5 2

python autograder.py -q g3

4.4 Q5: Convolutional Neural Networks (GFRFHZM%%)

SCULEES . AT HIRZ 02 T3S 4B . Convolve BRZEE i X EE 115 34 38 7 %
FEREMIREANLE, tHERAN T HMESERRZI S (EH] tensordot). JET I, FRATMIEE
Tg | ﬁ%‘ﬁg CNN:

W N =

W

. BHZ: I convolve AbIRHIN, HRZ K/ 3x3, Hi HRHIE B KN A 26x26.
R CRRRHEE RS 676 4R &

. &ER)E 10 Linear(676, 100) + ReLU.

. AEREE 20 Linear(100, 10).

1% AR (models . py):

def Convolve(input: tensor, weight: tensor):

input_h, input w = input.shape

weight h, weight w = weight.shape

output h input_h - weight h + 1

output w = input w - weight w + 1

OQutput Tensor = torch.zeros((output h, output w))

for y in range(output _h):
for x in range(output w):
sub_tensor = input[y:y+weight h, x:x+weight w]
Output_Tensor[y, x] = tensordot(sub_tensor, weight, dims=2)
return Output_Tensor

class DigitConvolutionalModel(Module):

def init (self):
super(). init_ ()
self.convolution weights = Parameter(ones((3, 3)))
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self.layerl = Linear(26 * 26,

self.layer2 = Linear (100, 10)
def forward(self, x):

X = X.reshape(len(x), 28, 28)

x = stack(list(map(lambda

self.convolution weights), x)))
x = x.flatten(start dim=1)
x = relu(self.layerl(x))
return self.layer2(x)

MikFE2

python autograder.py -q g5

5 SCISLEER

100)

sample: Convolve(sample,

AR A RS ESEIS autograder. py HIUMIRK, A THEFRE A BEE SR 2K,

W DN =

98%), Wt FEEmatasE .

N

C Q1 IEGHL: BEALAERE RIS, AEIGREIE ESZIL T 100% 2> 81ERR
- Q2 ARZRMERNA: YIZRJE IR Loss A2 7E 0.02 LLR, REBSIRIFHIAU A sin(z) fiZk.
- Q3 BT WIE MLP 5 ALYE MNIST JIHRAE L HER T 97% (Staff 3% H A

. Q5 CNN: TaIseBLHIERZEM IR, i 7R AR E . MR CNN BRI 4L

Ptk bHEm R 80%, WAl 7 B AVRHESE I A Rt

(N J
projs : fish

*xx PASS: check_perceptron
### Question ql: 6/6 #i#
Finished at 18:04:43

Provisional grades

Total: 6/6

Your grades are NOT yet registered. To register your grades, make sure
to follow your instructor's guidelines to receive credit on your projec
t.

gh@s7aSecretSealingClub ~/project/cs188/proj5 (main)
> [0

P
*** PASS: check_digit_classificat

### Question q3: 6/6 #i#

Finished at 18:05:20

Your grades are NOT yet registered. To register your grades, make sure
to follow your instructor's guidelines to receive credit on your projec
t.

gh@s7aSecretSealingClub ~/project/cs188/projs (main)
> ]

proj5 : fish — Konsole

- + R <}

projs : fish
**x PASS: check_regression

#i## Question q2: 6/6 #i##
Finished at 18:04:59

Provisional grades

Question g2: 6/6

Total: 6/6
Your grades are NOT yet registered. To register your grades, make sure

to follow your instructor's guidelines to receive credit on your projec

gh@s7aSecretSealingClub ~/project/cs188/projs (main)
proj5 : fish

**x PASS: check_convolution

#i## Question qS: 4/4 ###

Finished at 18:05:46

Total: 4/4
Your grades are NOT yet registered. To register your grades, make sure

to follow your instructor's guidelines to receive credit on your projec

gh@s7aSecretSealingClub ~/project/cs188/projs (main)
> 1
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IS AR Project 5 AUSEHE, FRUGRIF:

B, TEGREIR T PyTorch AR R (E, WAE X nn. Parameter ZIFJE nn. Linear %,
FEIEE optim. Adam R4 Loss BEL, TR SIBRIFRDSLBLREA T IBIHIA,

HIR, TIRNFEE T R MIZIPIROLE], 83T Q1, FRE S Tk ani i, @i
Q2, EMAZE THIEHEE (ReLU) SIARSMENEZE N —RAE, ZBEMEHNUZEL
PR BN ; BT Q3, FREARE T A 2 53 KM I FRIETE X (CrossEntropy + Softmax Logits)

&G, Q5 WFFNEMAEHIEFA CNN B T RZAVEE, DA AEE A APL, MAE#E
i H R 5 s E O RRUE R, RZIFE A T AR =R BN R AR, X SR
VR T OwiERE S, WONESHRANFSIIREESIFT T T I8 SR,



	1 实验介绍
	2 实验内容
	3 实验要求
	4 实验步骤与实现
	4.1 Q1: Perceptron (感知机)
	4.2 Q2: Non-linear Regression (非线性回归)
	4.3 Q3: Digit Classification (数字分类)
	4.4 Q5: Convolutional Neural Networks (卷积神经网络)

	5 实验结果
	6 实验总结

