MATH 2202 - Fall 2009
MIDTERM EXAM 2 SOLUTIONS
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3.

(a)

Let A and B = [by, by, ..., b,] be matrices of dimension m x n and n X p, respectively.
Then,

AB == [Abl, Abg, ,Abp] .

Using the linearty of the matrix A we get

ClAbl + CQAbQ + ...+ CpAbp =0=A [Clbl + Cgbz + ...+ Cpbp] =0

= ciby + &b+ ...+ ¢b, =0 = ¢ =c2 = ... = ¢, = 0 since by, by,...,b, are
linearly independent.

Hence, Aby, Ab,, ..., Ab,, are also linearly independent.

det ATA=det] = det ATdet A=1= (det A)2=1= det A = +1.
1 1
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1
= A is invertible and A~! = _QA +41.

Since[[ X} [s 0 }_{s XAQQ]
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Hence, X Aoy = A1a, AxY = Ay, and S + X AxY = Ay

Since Ags is invertible, it follows that X = A12A§21 and Y = A;QIAQI.

Substituting for X and Y in the partitioned matrix we get

S+ ApgAyy Agp Ay Aoy = Ay = S = Ay — A Ayy Ay

which is the given value for S.

U,V are n x n matrices such that UTU = I, VIV =1 = U,UT,V, VT are invertible,
and U™ = U (VT)~! = V. In addition D is invertible, because it is a diagonal
matrix with positive entries o1, 09, ..., 0, on the diagonal (det D = oy.05..0,, # 0).

Hence, A = UDV7 is also invertible, because it is a product of invertible matrices.
Further, A=t = (UDVT)~! = (V)" DU~ = VD UL,



