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Given linearly separable training set S and learning rate n > 0

w():O;bo:O;k:O
R = max<i< |||

do
fore=1to /¢
if y;((wy, ;) + by) < 0 then
W1 = Wi + NY;&;
br+1 = by, + ny; R
k=k+1
end if
end for

until no mistakes made within the for loop
return k, (wy, by)

where k is the number of mistakes
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(Novikoff) Let S be a non-tribial training set, and let

R = max ||a;]|.
1<i<y

Suppose that there exists a vector w,y, such that ||wgy| = 1 and
yi(<wopt; m2> -+ bopt) > Y

for 1 <4 < £. Then the number of mistakes made by the on-line perceptron algorithm on S'is

&t most
.
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Define @; = (x!, R)!,w = (w!,b/R)T. Let w;_; be the augmented weight vector prior to the
tth mistake. The tth update is performed when

yi(wi—1, ;) = yi((we—1, ;) +b—1) <0

where (x;, y;) is the point incorrectly classified by w;_1. The update is the following;

ﬁ)t:{ w; ]:{ Wy ]+77y¢ ;

bt/R bt—l/R R = W1 + NYid;

where b; = b,_1 + ny; R2. Since the margin is v, we have
<,&)t7 ﬁjopt> - <’LAU,5_1, ﬁ]opt> + nyz<ﬁjz; ﬁjopt> 2 <ﬁ7t—17 1170pt> + ny
and this implies that
<ﬁjt7 @0pt> > 75777
Similarly, we have

’ 2 2

— Hﬁ’t—1H2 + 277%’@%-1; «’f?z> + 772 T

< lwe |+l < e+ n*(l2l* + 7).

|w;

which implies [|w,||* < [Jw;_1]|* + 2n*R*. Thus we have
[y ||* < 20 R,
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The two inequalities combined give the ‘squeezing’ relations
[wop V2R > J[woy|[wil]| > (@, o) >ty

which together imply the bound

R\* . 2R\
t<2 () ool < ()
8 Y

since by < R and thus || wep)* < [Jwep|*> +1 = 2.
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