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Obvious problem : limited to linearly separate data
Solution : geometric transformation

Implicitly using kernel functions
Alternative : Cascade perceptions
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Network of perception
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Does this help improve expressiveness
?

Yes
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Output is still a (coupled linear finches
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Minsky & Papert → first
"
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But - introduce non - linearity
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Other nonlinear actwahm .

RELU

Rectified linear Unit * ⇒#
Soft

.

max

'
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Networks of perceptions with non-linear -activation

functions - (Artificial) Neural Network



Neural Networks
-
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NAND alone is universal 8,19g ) ! Ez !Any boolean funehm flxrixz) - i ⇒ o

can be expressed using x , nxz AND
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Boolean function → neural networks are
"

universal
"
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Terminology
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Needle
i . Fix architecture - network connectivity

of hidden layers ,
plus activation functions

§ - Determine weights and biases of all nodes

[ Via Gradient Descent - More complicated
than for a single node ⇒

"

2nd AI
Winter"



Determining architecture ?

No obvious procedure
- Generally ,

"

layers
"

,
no long distance connection

- Wlog , complete connectivity
Set wu=o if no connection needed

"

Deep
"

neural networks =

"

Deep leaning
"

Many hidden layers
Was 24 ,

now I too



Why neural networks
"always

" work

In general , assume clam
-freakin bondouy is

some function flu)
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Surface to approximate create steps in

f-Cx , ;xz) Xi ,Xz direction



Create boxes

None we have

only one n#
ludden layer !
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