Linear Algebra
Problem Set 2 Spring 2016

Due Tuesday, 15 March 2016 at 12:00 PM in EE105. This problem set covers
Lectures 5-8. Free feel to work with others, but the final write-up should be entirely
based on your own understanding. Be sure to print your name and student 1D on your
homework.
1. (20pts) For two invertible n x n matrices A and B, determine which the following
formulas are necessarily true.

(a) A%isinvertible, and (A?)™=(A?)?

(b) A+ Bisinvertible,and (A+B)'=A"+B™

(c) AT'Bisinvertible,and (A"B)"'=B"A

(d) (AB)'isinvertible, and ((AB)")" =(A'B*)

() (A+B)*=A>+2AB+B?
(f) (A+B)(A-B)=A’-B’
() ABA'=B
(h) (ABA™)®=AB’A™!
(i) (T+A-A)=1-A
() ABB'A'=BB'A'A
2. (20pts) Answer the following questions.
(@ Canyou find a3 x 2 matrix A and a 2 x 3 matrix B such that the product AB
is invertible? Explain.
(b) If Aisasingular n x n matrix, can you always find a nonzero n x n matrix B
(B # 0) such that AB = 0? Explain.
(c) Find a nonzero 2 x 2 matrix A such that A* = 0.
(d) Find all invertible n x n matrices A such that A* = A,
3. (15pts) Assuming that the stated inverses exist, prove the following equalities and
statements:
(@ (A+B)A'(A-B)=(A-B)A'(A+B)
(b) If AB=A+B, then AB=BA.
) (A'+BH'=A-AA+B)"'A
4. (10pts) Solve the matrix equation for A:

-1 0 1
1 20
All 1 0 |= .
-3 15
3 1 -1

Do this using paper and pencil. Show all your work.



5. (15pts) It is known that PA = LU, where

(@)

(b)

0100 1 0 0 O 1 2 -1 4
1000 31 0 0 01 3 7

P = ' L = U = '
0 001 1 2 1 0 00 1 2
0010 -1 8 51 0 0 1
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Solve the system Ax =b, where b = 3% Do this using paper and pencil.
9

Show all your work.

Find the first row of A™*. Do this using paper and pencil. Show all your
work.

6. (20pts) Answer the following questions.

(@)

(b)

(©

Consider two n x n matrices A and B whose entries a; and b; are positive or
zero. Suppose thata; < p, for1<i, j<n,and all column sums of B are less

than or equal to q, i.e., Zbij <q, forl< j<n. Show that all entries of AB
i=1

are less than or equal to pqg.
Let A be an n x n matrix whose entries are positive or zero. Suppose that all
column sums of A are less than 1. Let s be the largest column sum of A.

Show that the entries of A™are less than or equal to s™, for all positive
integer m.

From (b), show that lim___ A™ =0 (meaning that all entries

of A™approach zero.



