| MaTn 321 MisSION 2 |

Same instructions as Mission 1. Thanks!

roblem 21 Your signature below indicates you have:

(a.) I read Chapter 3 of Cook’s lecture notes:

1 2
Problem 22 let A= | 7 0] and B = | (2) ,71 ] Calculate AB, BA, AA” and B®, or say multi-
5 2 -
plication not defined for appropriate case(s).
T 2 3 4
Problem 23 Let A= | 5 6 7 8 }.Letes, e, es € R denote the usual standard basis. Also, let
9 106 11 12
&1, €9, 83,84 € R* denote the usual standard basis. Calculate the following:
(a.) ..4@1
(b.) el A

(C.) A[élléﬁg]
(d.) lerles]” A

Problem 24 Consider the system of equations:

(L) m+2p+3ys=4 & 4y + 5y + 6y = 13
Where there exist z7, x2 for which:
(II) 1+ = & 211 -+ Ig = Yo & T+ 3$2 = lz.

Let b, = [y, v, yal” and b = [4,13]7. Find a matrix 3 such that equation {I.) reads
Mb, = b. Then find another matrix N such that equation (IL.) reads N{vy, 257 = b,
Finally, solve both systems by making the natural substitution.

This problem illustrates one of the ways we first discovered matriz multiplication: it arose
noturelly whenever you are trying to solve two linear equations where the solution of one
equation feeds into the other eguation

1 20
Problem 25 Consider the matrix A = | 0 1 2 |. Show that (A — I)? = 87 and use that identity
2 01
to derive an inverse for A in terms of a polynomial in A. In a problem such as this, you
1 00
should understand the notation / tomean == | 0 1 0

0 01




Problem 28

froblem 27

roblem 28

Problem 29

Problem 30

Problem 31

Problem 32

Problem 33

let A= ; i é 1 Find 2 x 2 elementary matrices £, s, Fy such that

1 0 -2
0 1 3
you read off the inverse without further calcnlation?

BB A = { . Also, while we're at it, what is [Coly(A4)|Colb(A)1 ? Can

It is also possible to perform elementary column operations on a matrix A. Furthermore,
if you perform a column operation on the identity matrix then the resulting matrix when
multiplied on the right of A will perform that same column operation. For example, to

10 0
swap columms 2 and 3of A = N Ihrst swapcolumns 2and 3of /=] 0 1 0
3 20
0 0 1
100
to obtain Coz =1 0 0 1 | and you can calculate
0 10
100
111 111
AC‘ng{‘ } 0 01 ={ ‘7}
3 20 01 0 3 0 2
. . . 100
Find column operation matrices (', Cy, -+, C, such that AC,C, ..., = 010l

I found either n = 3 orn =5 depending on how you like to arrange the steps. This type of
calculation has further significance if you study abstract algebra. In particular, see Dum-
mit and Foote on the Smith Normal Form. For us, it’s just a good exercise for matriz
arithmetic,

Suppose that Av; = 3e; and Avg == ea + 3 and Avy = €5 ~ e3. If 4 € R¥*3 then find the
inverse of A in terms of the given vectors vy, vs, va.

Prove that matrix multiplication is associative; that is, show A(BC) = (AB)C
for all multipliable A, B, C'. In particular, the term multipliable means you are to assume
there exist p,q,r, s € N such that A € RP*, B ¢ RY7" and € € R™,

Suppose A € R™™ and B € R™?, Prove: (AB) = BTAT.
1 2 3 4 1 00 =2

Consider the fact rref | 2 2 2 2§ = | 0 1 0 3 |. Give three systems of equa-
1 240 001 0

tions and their solution, or lack of a solution, as derived from the given row-reduction.
Two of these systems share the same 3 x 2 coefficient matrix and the third has a 3 x 3
coefficient, matrix.

Let A= [ ]13 4k {,:" 3 ] . Determine what condition(s) you need on the constant & in order

that A be invertible. Given those condition(s) calculate A=

4 2
13

Given that A~ = [ } and B! = [ mi ,::, } calculate (AT B)1.



Problem 34
__ Problem 35

Problem 36

Problem 37

Problem 38

Problem 39

Problem 40

Find the inverse matrix of M =

lan T SR
b o D
B 0 INT

Suppose A is invertible and N is a matrix such that N = ANA and N # 0 yet N? = (.
Find (A + N)~L. Hint: guess and check.

Define the commutator of square matrices A and B by {4, B] = AB ~ BA. Prove
the Jacobi identity,

(A, 1B, )+ [B,[C, Al + [0, [A, B]] = 0.

We say A is similar to B if there exists some invertible matrix P such that B = P71 AP.
In such a case we also denote similarity by A ~ B.
Prove: If ‘41 ~ Ag and -Bl ~ B-_g then {Al,B‘I] ~ {;4.3.]—})2]

Let A, B € R™*". Prove that if v7Aw = v" Bw for all v,w € R then A = B.

Note: it is tmportant that we can see you understond what the phrase “for all” means as
you write your solution. Cualculations without words will not suffice here (or usually). In
this course we need to explain the math as we do 4.

Suppose Q(z,y, 2} = z* + doy + 20z + y? ~ 22 Let v = [1,y,2]” and find a symmetric
matrix A for which Q(v) = v Av.

Lot M = [;-

condition on the integer k which is necessary for M ™! to exist.

Ptf N

be a matrix built over Z/pZ where v is an odd prime. Find the
Fy
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