Answer to Question #90371 — Math — Linear Algebra

Question

Let A be a matrix of 3x2 order with real entities. H=A(A"TA)*-1A"T,
where AT is the transpose of the matrix. Let I be the identity matrix of the
order 3x3. H"2=?

Solution
a1 Qg
Abea3 X 2matrix. Let A =1Az1 QA
asz; dsp

Given that H = A3x2(A" 2x3435x2) " AT 253
= A3x2(B)™',, ;A" 3x3 (Since the order of B = A" 5,343, is 2 X 2)
Consider, H2 = (A3x2(B) ™%, ,AT2x3)"
= (A3><2(B)_lzszsz)(A3x2(B)_12X2AT2x3)
= A3x2(B) ™y, (AT 2x343x2) (B) ™, AT 2x3
(Since Matrix multiplication is associative)
= A3x2(B) ™", ,(B2x2) (B) ™1, ,A  2x3 (Since, Byyxy = AT 5343x2)
= A3x2(B) 71, , (Izx2) AT 553 (Since, (Bax2)(B) ™1, ., = Iax2)
= Asxz(B)_lzszTsz (Since, Ipx2A" 353 = AT 353)
= A3x2C,x3(Since, (B)_lzszT2x3 = Cx3)
=D3x3

Therefore, HZ = (A3X2(B)_12X2AT2X3)2 = D3X3'
In this problem we cannot apply (AB)~! = (B)~1(4)~! (Since, A and Transpose A are
not invertible in the given problem as they are rectangular matrices)
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