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Problem description:
Supose thah is anm x n matrix of rank n. Prove that the matr' A is positive

definite.

Problem solution:

m,n m,n n,m
A = (&j)j j=1 AT = (&))ij=1 = (aji)i j=p X= (x1,%2- -, %) "
We have to provaTATAx >0 :

n n,n n n,n
— ATA= (Z afkakj) = (Z akiakj> = (Gij)i'j=1
k=1 k=1

hj=1 ihj=1

— - (3)

n n
— x"ATAX = § XX = > Xn
= =]

n

X %akiakl> = (X)iLy
k=1 i=1

M-

M-

X Akhakl =
kzl h

>

n n n n n n 2
h;xm Bhakl = k;;mam h;xhakhz > (I;m ak|)

k=1

M=

k=11

Results
At the end we have a sum of positive numbers and at least one of them is not zero.

— xTATAx >0



