
Outline
• From training to testing
• Illustrative examples
• Key notion: break point
• Puzzle
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Example 1: positive rays

PSfrag repla
ements

x1 x2 x3 xN. . .

h(x) = −1 h(x) = +1
a

00.20.40.60.81-0.1-0.08-0.06-0.04-0.0200.020.040.060.080.1
H is set of h : R → {−1,+1}

h(x) = sign(x − a)

mH(N) = N + 1
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Example 2: positive intervals

PSfrag repla
ements

x1 x2 x3 xN. . .

h(x) = −1 h(x) = −1h(x) = +1

00.20.40.60.81-0.1-0.08-0.06-0.04-0.0200.020.040.060.080.1
H is set of h : R → {−1,+1}

Pla
e interval ends in two of N + 1 spots
mH(N) =

(
N+1

2

)

+1 = 1
2N

2 + 1
2N + 1
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Example 3: 
onvex sets
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H is set of h : R
2 → {−1,+1}

h(x) = +1 is 
onvex
mH(N) = 2N

The N points are `shattered' by 
onvex sets
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The 3 growth fun
tions
• H is positive rays:

mH(N) = N + 1

• H is positive intervals:
mH(N) = 1

2N
2 + 1

2N + 1

• H is 
onvex sets:
mH(N) = 2N
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