
Answer to Question #84219, Math / Linear Algebra 

Question: Show for a square matrix, the followings are equivalent. 

The columns of A are all vectors of length 1, and are all at right angles to each other. 

1TA A . 

Solution: 

|  

Given A is a square matrix of order n. 

 1 2 3 ... nA A A A A , where each  1 2 3 ...
T

i i i i niA a a a a  is a vector of length 1. 

i.e., 2 2 2 2 2 2

1 2 1 2... 1 ... 1i i ni i i nia a a a a a         . 

2 1iA  . 

Also the columns of A are all at right angles to each other. i.e., 0i jA A  . 

i.e., 1 1 2 20, ... 0,T

i j i j i j ni jnA A i j a a a a a a i j          . 

Now 
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Therefore, 
1TA A . 

|  

Given 1TA A . 
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This implies 2 1, 1,2,...,iA i n   . 

Thus each vector iA  is of length 1. 

And 0,T

i jA A i j   , which implies that 0,i jA A i j    . 

Thus the columns of A are all at right angles to each other. 

Thus the equivalence of the two statements is proved. 
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