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Problem (POW 2015-17). Let H be an N ×N positive definite matrix and
G = H−1. Let H ′ be (N − 1) × (N − 1) matrix obtained by removing the N -
th row and the column of H , i.e, H ′ij = Hij for any i, j = 1,2, · · · ,N − 1. Let
G′ = (H ′)−1. Prove that

Gij −G′ij =
GiNGNj
GNN

Proof. δij : Kronecker delta, i, j = 0,1, · · · ,n− 1

∑
k≤n−1

H ′ik

(
Gkj −

GkNGNj
GNN

)
=

∑
k≤n−1

HikGkj −
GNj
GNN

∑
k≤n−1

HikGkN

= (δij −HiNGNj)−
GNj
GNN

(δiN −HiNGNN )

= δij −
GNj
GNN

δiN

= δij

Therefore,

G′ij = ((H ′)−1)ij = Gij −
GiNGNj
GNN

�

https://en.wikipedia.org/wiki/Kronecker_delta

