
MTH 22.3
Homework #1

Due Date: January 22. 2025

1. how should the coefficients a.b.c e ]R be c]iosen so thai the systems or + by + cz = 3.

2. For wlial valnes of .v. y. z. to are the matrices

:r+y .rz 1 0
A

y+ to i+2w
and B

= 2 1

ecp ta I?

3. Consider the folloxving system of equations for x. y. z 6 R:

2 = ox + Lu

h = ox + 2y + at.

0 bit + 2y + at.

(a) For what values of a. b e R does tIns system have a unique solution?

(h) [or vlit values of a. be R does this svstent have irufiuiitelv [11am solutions?

(c) For 4iit values of a. b e lR does t his svsterii have no solut iou?

1. Consider t he following inatrit-es A. B. C e .J2X2(P)

B=[ . c=[ ].
(a) Show that riB = AC even though B C.

(h) Show that B2
— C2 (B — CIIB + C).

5. A mat rix S € X1,, , (R) is said to be a square root of t lie mnatrix A e () if 2 A.

11. 10(a) Show tn S
= 3 —1

isa square root of :he matrix -1
= 1 1]

(h) Find all real square roots of the 2 x 2 identily matrix I
= [ j or prove that none

exist.

(c) Find all real square roots of the matrix _i
= [ 01 01] or prove that none exist.
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6. A matrix A e Al,, , (1k) is called idempotent if A2 A.

(a) Show that A e 11,, (1k) is ideuipotent if and univ ii I — A is nleiiip<iteiit where I e
; I x (1k) is the a x a identity matrix.

(b) Suppose A. B E Al,, (1k) are idempotent Show t Fiat (A — B ) = — B or explain vhv
it is trot true.

(c) Suppose .4 e Al,, ,,(lR) is idenipotetit Show that A is itl\-ert ihie if and univ if A =

7. Suppose A C Al,, , (1k) satisfies 42
— 3.1 + I = 0. where 0 € Al,, ,, (1k) is tire a x a zero matrix

and 1€ Al,(R) is the identity matrix. Show that .1—’ = :31
— .4.

8. For i. y. je € 1k and xi ,, € 1k, the \bndermontle mat rices are dehied by

.12 .C3

(a) Compute the determinants of I . . I . and 1 E and smpl:fv your answers as Itmeil as

possible. Hint: Factor as inneh as possible.

(b) Find a general fonn’a!a for the determinant of l, . You do not have to formally prove
this.

(c) Find conditions on t 2 that are Iletessarv and sufficient fur ‘,, to he invertible.
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