Math 102 Homework Assignment 1
Due Thursday, January 13, 2022
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1. The inverse of |C I Ofis |Z I 0f.
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Find X, Y, and Z.
A A . . .
2. Let A= L with all four blocks are n x n matrices and Aj; and Ass nonsingular.
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(a) Show that A is nonsingular and that A~! is of the form
0 Ay

(b) Determine C'.

1 1 2
3. Letu; = |1|,uy= |2|,u3= |3].
1 2 4

(a) Find the transition matrix corresponding to the change of basis from & = [e, e, e3] to
U = [uy,ug, us.
(b) Find the coordinates of each of the following vectors with respect to the basis U:
2 0
(i) |3 (i) (O
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4. (a) Find the transition matrix representing the change of coordinates on Ps for the ordered
basis £ = [1, x, xz] to the ordered basis D = [1, 142z, 1+x+ xz].

(b) Find the coordinates [p]p for the polynomial p = 3 + 2z + 2 with respect to the ordered
basis D.

5. Let L be a linear operator on R! such that L(1) = a. Show that L(z) = ax for every z € RL.

6. Let [v1,...,Vvy] be a basis for a vector space V, and let L; and Ly be two linear transformations
mapping V' into a vector space W. Show that if Li(v;) = La(v;) for each ¢ = 1,...,n, then
Ly = Ly; that is, Li(v) = La(v) for every v € V.



