MATH 245 Linear Algebra 2, Exercises for Chapter 2

1: (a) Let uy = (1,0,2, )T, uy = (1,1,3,2), uz = (1,-1,2,0)T and = = (3,2, -1,2)T. Let A = {uy, ua, u3} and
let U = Span A. Find ProjU(x).
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(b)Let A= | 7 7 o | 3|€Mixs(R)andz= ‘11 €R®. Find Proj__, ,,(2).
11 2 20 9

2: (a) Let A € Myxn(R) with rank(A) = k, and let b € R™. Find a formula, in terms of A and b, for the point
x € R™ with Az = Ab which is nearest to the origin.

(b) Find the point € R*, of minimum possible norm, such that Az = b, where

1 2 1 -1 3
A=12 3 1 -1 and b= | 4
1 0-1 1 -1

3: (a) Let 0 # u,v,w € R™. Suppose that w = su + tv with s,¢ > 0. Show that 6(u,v) = 0(u, w) + 6(w, v).
(b) Let [a,b,c] be a triangle in R™. Let o = Zbac, f = Zcba and v = Zacb. Show that a + f+ v = 7.



