MATH 502: ADVANCED LINEAR ALGEBRA.

2. LINEAR MAPPINGS: EXERCISES.
85: 2.
v* e (E1 +E2)J‘ < (v',w)=0for all w € F1 + E»
by the definition of ( )*
= (v',u1) =0=(v',up) for all u; € F; and us € E»
as B C E1+ Ey ={u1 +uz2|u; € B, i =1,2}
= v* € B NE5
by the definition of ( )

This proves that (E; + E2)" C Eif N E5.
v € B NEy — (v',u1) =0 = (v*,u2) for all u; € Fy and us € E>
= (v',w)=0forallw e E; + E»
as F1 + Ey :={ui1 +u2|u; € E;, i = 1,2}
and (v, u1 +uz) = (v, u1) + (vi,uz) =0
= v* e (B + Ex)*.

This proves that (E1 + EQ)J_ > EfNEs.
86: 1.

(E1 + E2)" = (BEf" + E3")" by Prop. IV, section 5
= (ErY)* " n(ESH)" by Problem 2, section 5
= E1l N E2l by Prop. V, section 5

<X*1 + ZAVX*U,XQ = <x*1,x1> + Z)\U<X*U,X1> =1
v=2 v=2

(x* + Z)\,,x*”,xk —ex1) = —Ap(x xp) + Z)\V<x*",xk>
v=2 v=2

=X+ X =0for2<k<n.

Moreover for 2 < v < n,

(x™,xk — Apx1) = (x



