
CSC 446 Notes: Sparse Coding

We being with equation 7 of Lee, Battle, Raina and Ng (2006):

L(B, λ) = Tr((X −BS)T (X −BS)) +
∑

j

λj

(∑
i

B2
ij − c

)
= Tr(XTX − 2XTBS + STBTBS + ΛBTB − cΛ)

= Tr(XTX − 2BSXT + (SST + Λ)BTB − cΛ)
∂L

∂(BT )
= 0 = −2SXT + 2(SST + Λ)BT

BT = (SST + Λ)−1(SXT )

g(λ) = Tr(XXT − 2XST (SST + Λ)−1SXT + SXT (SST + Λ)SXT − cΛ)

= Tr(XXT −XST (SST + Λ)−1SXT − cΛ)
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