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The Perceptron

Linear Scores, Step Predictions, and Weight Updates
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Section1 + Learning from Mistakes
Single-Layer Model
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Output layer

Input layer “e
J2l2 Yeiel J1EE SILIS £2OE U PACL HYERS 0| J15Eel RS2 HAE Feich 129l o= S4 4 prt

Source: Zhang et al. (2023), Chapter 3.
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43} JtE K9] Li=oll EHMS CstH M M7} glct
X1
(Wi Wy Ws] |X2| = WiXy + WaXo + W3Xs
X3
2 1
w=|—-1|, x=|3|, b=0 = s=2-3+2=1
1 2

Source: MIT 6.390 (2026), Classification.
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Source: MIT 6.390 (2026), Classification.
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Checkpoint

Single-Layer Model
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Section2 « Learning from Mistakes

Score and Step
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M8l 237|(linear classifier)= w'x + b SILIZ £ HEE JHEC}

s(x)=w'x+b

e o= Z7to| 9I%|
$(x) 20 +1 ol 2 = A ¢
s(x) <0 -1 So| =

Source: MIT 6.390 (2026), Classification.
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w=[-1,15]T, b= 32 MY B2RJ|0| £ HS d=Ct
o= " o=
x1) = [3,2]" —-3+15(2)+3=3 +1
X2 = [4,-1]" —4+415(-1)+3=-25 -1

Source: MIT 6.390 (2026), Classification.
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Adapted from MIT 6.390 (2026), Classification.
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Checkpoint
Score and Step
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Section 3 + Learning from Mistakes

Learning from Mistakes
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Source: Bishop (2006), Section 4.1.7.
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Checkpoint

Learning from Mistakes

BX3600087-140 / DS3600087-140 / AB3600087-140

71AtENE

Learning from Mistakes




Section4 + Learning from Mistakes

Perceptron in Code
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NumPyZ 78It HMER 8t

QEFT HE1 F7| pl2l HAZ0[MT IHSX| 2t BHS Aot

_ =

1 w = np.zeros(X.shape[1])
2b=0.0

3 for _ in range(num_epochs):
4 updates = 0

5 for x_i, y_i in zip(X, y):
6 score = w @ x_i +b
7 if y_i * score <= 0:
8 w+=y_i*x_ i

9 b +=y_i

10 updates += 1

11 if updates ==

12 break

Adapted from Bishop (2006), Section 4.1.7.
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Source: Bishop (2006), Section 4.1.7.
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Checkpoint

Perceptron in Code
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What If No Line Can Separate the Data?

Next Lecture: Linear Separability
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