1.

MATH 3323 Linear Algebra
Solutions Problem Set 3

1 8 7
Let A=|2 10 6
3 4 5
a) Find the det(4) =—-64
26 8 =22
b) Find the matrix of cofactorsof 4.C=|-12 —-16 20
-22 8 -6
26 -—-12 -22
c) Find the adjoint of 4.adj(4)=| 8 —-16 8
-22 20 -6
d) Using your answers from parts a) and c), write
26 —-12 =22
downA™". 4™ :L 8§ —-16 8
=22 20 -6

Suppose A, B, and C are 2x2 matrices, and thatdet(4) = -3 ,det(B) = 2, and
det(C) =1/2. Find each of the following:

a) det(AB)=det(A)det(B)=—-6

b) det(C")=det(C)=1/2

c) det(B')=1/det(B)=1/2

d) det(24)=2%det(4)=-12

e) det(BAC) = det(B)det(4)det(C) = det(B)det(A™")det(A™")det(C)=1/9

1 300
1 30 330
) 3130
FlnddetO 31 3 =1*3 1 3|-3*0 1 3[=1(-17)—-3(-24)=55.
0 3 1 0 3 1
0 0 3 1
Use known theorems (not cofactor expansion!) to find each of the following

determinants. Justify your answers:
1 -2 3
a) dett 7 1 4 |=0 Row 3 is multiple of row 1.
-2 4 -6



2 4 31 2.0 00
b) det Lo = —det oo =-2)D)B)(1)=-6
1 1 30 1 1 30
2 0 00 2 4 3 1
Swap rows 1 and 4 to make it lower triangle (need to multiply by -1).
a b c -3d -3¢ -3f
c) Ifld e f|=3,find| a b c
g h i g+5a h+5b i+5c

Swap rows 1 and 2 (multiply det by -1). Then multiply new row 1 by -3
(multiply det by -3). Add 5 times row 2 to row 3 (does not change det).
Therefore det = 3(-1)(-3) =9

. Use Cramer’s Rule to solve the system:
3x+2y=7
x—y=4
det(4,) -15 det(4,) 5
det(4) -5 det(4) -5

. Determine the value(s) of k for which the matrix is invertible:
-1 0 1

1 k& —1]. detisalways 0 for all k, so no k value will make this invertible.
-1 1 1

. Suppose that A is an invertible nxn matrix. Prove that det(adj(A)) = (det(4))"".

A=t iy
det(A)

adj(A) = det(A) 4™ =
(det 4)"

derca)  etA)”

det(adj(A)) = (det(det(A4)A™) = (det A)" det(4™") =




