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'Perceptrow Rosenblatt ‘57

Assumptiow: the classes are ”LLV\/CQYLH separable”

(positive awd wegative examples caw be separated by a plawe)
Binary Labels : Y = {+1,-1}
A

bwner product: W, x € R w!x = z WLid. XCiJ
+ v
Wix = o
/ i WT)( = W Xl cos wx
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Add in bias: Y= w'x + 4
hie ) = sign (\ng?+e) "Half space”
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Absorbing bias by adding a dimension:

Ruiz: BY Lnereasing dimension of features by 1 more,
can you finol a way to ewcode btas withiwjust stgw (W'x)?
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Adfter concatenating 1 to x's, use  hix) = Sign (wix)

Using above we can always simply think about
case without the bias term.

Perceptron Algorithm:

intttalize w = 0
while TRUE:
M =0
Fori=1town: _
iF g Wik <o

w<sw + YiXi
M &M 4
endif
END For
Lf (M==0)
BREAK;
end Lf
END WHHILE
update, w < w + Yixi Lmproves on (xi, Yi)
Si (th gi X) )TX} = il WT)C
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whewn will perceptron Algo. work?



whew data Ls LLWCHVLH Separable.
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How much time does it take to converge?
Thw: perceptron Algo. makes at most %/z wpdates.
ntuition: After each mistake we update as

W<—wW + YiXi

1. After each update, lwl increases by at most 1. why?
Hence M updates tmplies IWIE €M or wi <59

2. After each update, w!

WX Lincreases bg at least
Hemee W' W% 2> MY

Hewece My< wiw® < Iwll € M andso M < L






