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We know from the above definitions that when we substiute B with it's expanded form we We know from the above definitions that when we substiute B with it's expanded form we 

get the followingget the following ::   

  

argminargmin ||||RR --XX UU  ⨂ U ⨂ U   ......  ⨂ U ⨂ U CC VV  ⨂ V ⨂ V   ......  ⨂ V ⨂ V ||||   cc jj 11(( )) jj 11(( ))(( jljl jl-1jl-1 j1j1)) jj(( dd d-1d-1 11)) 22
FF

  

We can see that XWe can see that X UU  ⨂ U ⨂ U   ......  ⨂ U ⨂ U  can be substiuted for Z can be substiuted for Z  to get the following to get the following ::   jj 11(( ))(( jljl jl-1jl-1 j1j1)) jj

  

We can apply the vectorization to R and C since it just changed the positioning of the We can apply the vectorization to R and C since it just changed the positioning of the 

  

  



elements which yields the followingelements which yields the following ::
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When we take the derivative of the previous result we get the followingWhen we take the derivative of the previous result we get the following ::   
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Then when using properties Then when using properties A ⨂ BA ⨂ B ==  A A  ⨂ B ⨂ B ,,   A ⨂ BA ⨂ B == AA  ⨂ B ⨂ B ,,  we can we can(( ))TT TT TT (( ))-1-1 -1-1 -1-1

then yieldthen yield ::   
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We can then prove thatWe can then prove that ::   

b)b)  
  
From the lectures we know that CP decomposition is a special case of Tucker decompositionFrom the lectures we know that CP decomposition is a special case of Tucker decomposition  
because the G matrix yields a super diagonal where all of the column vectors arebecause the G matrix yields a super diagonal where all of the column vectors are  
orthonormal and P=Q=R.orthonormal and P=Q=R.  
  
  

FigureFigure  11:: Tucker decompTucker decomp

  
  

  

  



  
  

  

  


