
WS #17 - Support Vector Machines 3
Monday, November 18, 2024

Your Name: __________________________________

Names of people you worked with: __________________________________

What class are you most excited about for spring semester?

Task:

Consider two 2-dimensional data points: A = (1, 2), B = (2, 4). Use the following function to
map the two data points into the indicated six-dimensional space:
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Do the following computations:

a. ϕ(A) =

b. ϕ(B) =

c. ϕ(A) · ϕ(B) = ϕ(A)tϕ(B) =

The kernel function corresponding to the projection above is,

K(x, y) = (xty + 1)2

(A degree-two polynomial kernel. More generally, we could choose a polynomial kernel of
arbitrary degree: K(x, y) = (xty + const)d.)

d. K(A, B) =
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Solution:
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c. ϕ(A) · ϕ(B) = ϕ(A)tϕ(B) = (4 + 64 + 16 · 2 + 2 · 2 + 8 · 2 + 1) = 121

K(x, y) = (xty + 1)2

d. K(A, B) = ((1 · 2 + 2 · 4) + 1)2 = 112 = 121
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