Learning AND with Sigmoid
Without Bias
7(x1, X2) = wixai + wz2xz. Let wi and w2 be 1. We get:
e z(1,0)=wi'l+w2r0=w1
e Z(0,)=wir0+w2l=w2
o zZ(LL)=wrrl+wal=wi+w
The third line is the sum of the first two.
Whatever numbers w: and w2 turn out to be, z(1,1) will equal z(1,0) + z(0,1).
To separate the (1,0) and (0,1) cases from the (1,1) case, the first two must produce a value less
than 0.5. This means they must be negative. The (1,1) must produce a value larger than 0.5. This
means it must be positive.
Problem: adding two negative numbers does not give a positive number.
Solution: add a bias term.
With Bias
Let b be —1.5 We get:
e zZ(LLO)=wirl+w20+b=w1-15
e 7(0,1)=wirO+w2rl+b=w2-1.5
e zZ(LL)=wirl+w2rl+b=wi+w2-15
Suppose the values of wi and w2 are 1, then we get:
e z(1,0)=1-15=-05

e 20,)=1-15=-05
e Z1,)=1+1-15=0.5



