CMSC5724: Quiz 3

Problem 1 (50%). Consider the kernel function K(p,q) = (2(p - q) + 1)2, where p = (p[1],p[2])
and ¢ = (¢[1], q[2]) are 2D vectors. Recall that there is a mapping function ¢ from R? to R¢ for
some integer d, such that K(p,q) equals the dot product of ¢(p) and ¢(q). Give the details of ¢.

Answer: Rewrite K as dot product form.

p[1al1] + 2p[2)g[2] + 1)°

K(pv Q) = (2 ]
= 4p[1]2q[1]* + 4p[2]q[2)* + 8p[1]p[2]q[1]q[2] + 4p[1]q[1] + 4p[2]q[2] + 1.

Hence, ¢(p) = (2p[1]2, 2p[2], 2v/2p[1]p[2], 2p[1], 2p[2], 1).

Problem 2 (50%). Consider a 3-class linear classifier in 2D space that is defined by vectors
wi = (3,5), wa = (—2,9), and ws = (0,7). Given a point p = (—5,1), explain what is the label
assigned to p and why.

Answer: Computing the dot product between each w; and p where i € [1, 3], we have:
o wi-p=—10;
o wy-p=19;
e w3-p=1".

Since ws - p is largest, the label assigned to p is 2.



