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Hopfield Network Questions

• The network output is repeatedly multiplied by the weight matrix 

W.

• What is the effect of this repeated operation?

• Will the output converge, go to infinity, oscillate?

• In this chapter we want to investigate matrix multiplication, which 

represents a general linear transformation.
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Linear Transformations



7 شبکه های عصبی مصنوعی
P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
| 
  
F
a
ll 
2
0
1
7
  
| 
2
n
d
  
E
d
it
io
n

¿x[ ¾1½ ﹏Ã]>G

LINEAR TRANSFORMATIONS

 ﹉Ã﹏Ã]>G \`0\ /cO ·ič
·°﹞0\

\a?
·x?1u

 ﹉Ã n0³[﹏Ã]>G ¿x[č
۱ ę¾aÃ_C ︹¬O
۲ ę¿°﹍¬½



6

8

Example - Rotation

Is rotation linear?
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Matrix Representation - (1)
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Matrix Representation - (2)
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Matrix Representation - (3)
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Summary

• A linear transformation can be represented by matrix 

multiplication.

• To find the matrix which represents the transformation we 

must transform each basis vector for the domain and then 

expand the result in terms of the basis vectors of the range.

A v j  a
ij
ui

i 1=

m

∑=

Each of these equations gives us 

one column of the matrix.
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Example - (1)
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Example - (2)
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Example - (3)
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Example - (4)
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Example - (5)
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Change of Basis
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New Basis Sets
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How are A and A' related?
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How are A and A' related?
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Example - (1)
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Example - (2)
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Example - (3)
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Eigenvalues and Eigenvectors
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Computing the Eigenvalues
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Diagonalization
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Example
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