Math 420 Linear Algebra Fall 2000

Key to Problem Set #5

1. (a) The 4 expected outputsare (cccc)' =(1111)" (c) = Ax. Equating thesetothe 4
actual outputs (b, b, b, b,)" = b givesthe linear system Ax =b.
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(© ¢ =(ATA)'1ATb =%(b1 +b, +b,+b,) . Thatis, the best |east-squares estimate of

c isthe simple average of the observations.

2. Letnbethesizeof I,. Ifn=1,1,=(1) b det(l,) =1 by definition of the determinant

of al” 1 matrix. Now assume det(l,) = 1 and consider det(l.,). Expanding along
the first row of |n+1 gives det(l n+1) = [I n+l ]11(_1)(l+1) det(M 11) + [l n+l ]12(_1)(l+2) det(M 12
1 Ya+ [l iy (D)™ det(M ) = 1xdet(M ;) since the first element in row 1
of I, isunity and isthe only nonzero element in that row. But M, isformed by
deleting the first row and first columnof I, P M, =1,b det(M,) =det(l,)=1pb
det(l,.,) = 14 = 1. Thus, by induction, the determinant of any identity matrix equals
one.
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(usingpata) U mi s (A) (using the hint).
(c) Consider (y,Ax) =y (Ax)= (yA)x=1,y'x =1 {y,x). Butwealso have

(., Ax) =(y,l x) =1y, x). Thus {y,Ax) =1y, =1 ) P (13- 1Ky %)
=0pP (y,x)=0P y~ x.



