
DUE IN CLASS: Tu, 9/13, 2016 Homework 1, CMSE 823, Numerical Linear Algebra

1. Let A ∈ Cm×n. Prove the following using only the definitions of matrix-vector multiplication, vector
addition, and scalar multiplication.

(a) Let α, β ∈ C, and x,y ∈ Cn. Prove that A(αx+ βy) = αAx+ βAy.

(b) Let ej ∈ Cn be such that

(ej)k =

{
1 if k = j
0 else

for all 1 ≤ j, k ≤ n. Prove that Aej = aj = the jth column of A for all 1 ≤ j ≤ n.
(c) Prove that

Ax = x1a1 + x2a2 + · · ·+ xnan =

n∑
j=1

xjaj

for all x ∈ Cn. You can use (a) and (b) above to save time.

(d) Using (c) above, prove that the range of A as a function from Cn to Cm is exactly C(A).

2. Do 1.1 on page 9 of Trefethen and Bau.

3. Do 1.4 on page 10 of Trefethen and Bau.

4. Do 2.1 on page 15 of Trefethen and Bau.

5. Do 2.2 on page 15 of Trefethen and Bau.

6. Do 2.3 on page 15 of Trefethen and Bau.

7. Do 2.4 on page 16 of Trefethen and Bau.

8. Do 2.6 on page 16 of Trefethen and Bau.

9. Do 3.3 on page 24 of Trefethen and Bau.

10. Do 3.6 on page 24 of Trefethen and Bau.
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