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1. Let (a)
A=[7 5 ;‘] A (M) = |\ 2y] —v_i2=-8
2 3 2 |3 2 \
(a) Find the values of det(M,)), det(M,,), and
detli), sl M) = |2 4| = g 2=-2
(b) Find the values of A,;, Ay, and As. 2 2
(c) Use your answers from part (b) to compute
dettd &KM))\: 2 2 =9.9:-5
J P \5\
B A -2 - 2
ﬂz&‘,—‘_‘(\"j\' =2
Aeg:(dF. 5 = -9
(© Al = Bo(-2(-D + 3(C5)
= 34 -\S = =3
p) 1
Q. evaluaty na U:lo//awing delseminddi &-
4 3 0
@; 3 1 2
5 -1 —4
) IA: A3 e Oog ,09;;-1— Ass Has
(N é
= 0 4+ AxDxfu 3| +EWN(ED% | 3
€ - 3 )
{
- 9(-9_1©) —ul-5)
= %8 + 20
= 53
0 0 o o
0 0 -
(8) 1 C:? @ -(\Q(-l)gogm +3x(:sz|9|o°|
1 | 62
‘I \ -2 )(L
- e 2+ OO
\ o | o
—RxR. \
= ) [g—‘z
o 5 Y + 1
| o
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5. Evaluate the following determinant. Write your

answer as a polynomial in x:

a—x b c

| —Xx 0
0 1 —x

’ﬂ, =, 0 Au + am Au + Qs /lxl

=(o,xv-nx| -X o) +U\(.0Ib d + o

| -1‘ 1 -x/

]

_(a x\(x"‘) — [ X% —¢)

= 0X—X3+Xb C

- Y2t ax e Xb —c

6. Find all values of A for which the following determ-

inant will equal 0:

2—-A 4
3 3—x

def (Do o WMM IQ is %in;mjﬂ}-/

(R-W(3-4) -2 =0

& 97’\ —?;-r}\—l- )Q\-c

/N -6h-8 =0

(=6 ) e1) =»

N=6¢ _ W =-I

9. Prove that if a row or a column of an n X n matrix

A consists entirely of zeros, then det(A) =

}n evals IA 1/1 lrl' aAN)ianl / = %, a ) a

a/hww m.A -ML row b 14 2010

Hn e,nj ‘MA.J_'Ij_Mﬂ/P 124 Zelo Uﬁonnq be  zero.
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11. Let A and B be 2 x 2 matrices.

(a) Does det(A 4+ B) = det(A) + det(B)?

(b) Does det(AB) = det(A) det(B)?

(¢) Does det(AB) = det(BA)?

Justify your answers.

(@) o, by cunter example =~
A:" O,; B:’\ \‘
lo 1l /12l
defA) -1, defB) <)
® M(A‘l’@): 2 \' ‘—_(3-’\1 A
a2 7%@@;9{9&”&&/”\9

®  dd(A) + JBB) = (| =@eJ
/\J

(b)| deflAR) - delH)dd(a)
Case1 ¥ = & Bis sin S Hen dIB) <o
/JQ = O y b(«j Jnl(m?] d(ﬂ yb( bo‘”/l Sx;bb
[0) AJ(AB)', [0) Z
© dfH). defl8) | oty e eyl
. doflh). o -0 J

Case 2 Xe- T+ B is nmay}m, Yoy de#(B) 4o

ard once Bis M&%M > j’/&{) B is rew %Uﬂlgﬂ/ fo T.

R— Gh;k.’ 6 T = gh Fkl - E’El

JJ(AR):M(AE&QH o 65 T)

df( ] EcCiy .. £) Jcﬂ(z)

e, . )k (E)

= M(ﬂ‘ EbEk-l - Ea) M(E\)

(e o (e 4 (5)

= def(4) &j(w) .

= ddW). LAB)

¥
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Q)| df(AR) = JfB).JeF ) ., - K, db®B)ed Y al0
_ k. d () fonf:ank
- d. K
- JAR). JA )
—  def (BA)

i\

(a) Use the elimination method to evaluate det(A).

(b) Use the value of det(A) to evaluate

0 1 2 3 0 1 2 3
HE R R
1 1 1 1 2 3 -1 =2
@) A=l o « a2 3 ) A -2 -3 I 2 -2 -3
(W L = 1 ! 1| = - 6 -l 3 v
-2 -2 3 3 -2 33 —RxRy | 6 2 4 -3
| 2 -2 -8 o V2 3l apwele 2 3
QQQ,-\-Q;;, ] g A Rt (A -2 -3
RoaRy Sl o - 2 M| o - lo a4 3 9 | ==QN(5)(2)
o 0O 5 5) =R P o o A~
Rao Ky
o O 5 = o o o 2 = |©
=
/8( For each of the following, compute the determ-
inant and state whether the matrix is singular or
nonsingular:
2 -1 3 @ LR =12 -1 3] o, 18 -3
e | -1 2 =2 - Rex®y o 2 o 3
1 4 0 z ° z 2 =
o 9 -3 o o 6
z = 3
1 1 1 - 9
2 -1 3 2 Yow
® 1o 1 2 1 %Emos .
0 0 7 3 e WPH) =4
So A 13 Hn;ﬂar(-
Y —QR«R |1 1 v ) )
o -3 | o \ = 1R+R3 |© -3 1 o
o [ J \ o o % )
o o ¥+ 3\1 O o F 3
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-2 RQ‘(’Q\(

—_—

df)=0 s ik sq'v?m'm

4. Find all possible choices of ¢ that would make the

following matrix singular:

1 1 1
1 9 ¢
1 ¢ 3
"Q\—\:_Qv \ \ |
"Q\‘\‘Pg o B -xG = (\\szx 2 e
o -ltc 2 dec X |
= l,é-"(—ltC)z
- 16-(1 -ac+&)
0 = -C+rCcalS
o « & -2C -1S
(Cx3VYc -58) co
A AN
C =-%3

C=61

5. Let A be an n x n matrix and « a scalar. Show that

det(aA) = a” det(A)

XT s ameio Wich all c{mﬁmaiﬂ &Zaaé o So

X

\AT) = oo X

" 22 213

<TA = &1
vy 7¢C

el (RA) = def (X TA)

(X 1) . det )

=

-

" .l 4)
X

6. Let A be a nonsingular matrix. Show that

det(A™) = det(A)

-~ STUDENTSA :
doﬂ(/)") = |

Ag -1

Py 4\
deﬂ(A-ﬁ ): (JPQ(I)
Q ’ , N - oA ([ Dlh G l') 0 0N%
Y. Rawan Fares

4

[
A

QA




7. Let A and B be 3 x 3 matrices with det(A) = 4 and

det(B) = 5. Find the value of

(a) det(AB) (b) det(3A)
(c) det(2AB) (d) det(A~ 1B)
(c0) = del(£) ok (B (cyfmﬂm xdedB)
= Y2 =o = rUXS
3 = Jéo
(b) =3 (def(4)
T () =def(4”) def ()
= 108 - L ddle)
SR
= 1+ . 5
e “

8. Show that if E is an elementary matrix, then E7 is

an elementary matrix of the same type as E.

\‘: E i ﬁ(om 4qpe Tor T Yen tl-s 5‘70)»2&%'5 %o E E »/ “H«—éame_hﬂe,-
dﬂc{/ﬁ FISan w 4 . j

aoldm a Yow to a row bk

]:/ows’/ N tderitdy 0
_

9. Let E|,E,, and E5 be 3 x 3 elementary matrices

of types 1, II, and III, respectively, and let A be a

3 x 3 matrix with det(A) = 6. Assume, addition-

ally, that E, was formed from / by multiplying its
second row by 3. Find the values of each of the

following:
(a) det(E,A) (b) det(E,A)
(©) det(E;A) (d) det(AE))
(e) det(E}) (f) det(E,E>E3)
) 808 dflh) (b) ~def(€.) . dell (1)
. -8 . = 3.6=18
©) def(€3) def4) (d) = def). dof Ce)
= 1.6 =6 2 4. -lL= -6
e) = df@). ddlle)) | (§)  dd{e) .def) - ()
= (D ()= e =L.3.1 = =3
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14. Let A and B be nxn matrices. Prove that the product

AB is nonsingular if and only if A and B are both

nonsingular.

il dfAR) =0 . Hen BA). Jef(B) =0

81%»@/ JC@{/D o , of deﬂ[@) =0 or

Which is  Contra drckon .

3D and 4d8) cre bt QO

B orBor bodh ot Si/L;J/M.

16. A matrix A is said to be skew symmetric if

AT = —A. For example,

_—10]

1s skew symmetric, since

AT=[(1) _0]=

If A is an n x n skew-symmetric matrix and » is
odd, show that A must be singular.

g

deAT) = WHA)

d'ﬂ(ﬂT) = -D deﬂw) s Since v ;3 odd ancf M(ﬁv\a &c%ﬂ

dfli) . - dF W

VAN -

o )
D -6 o So A s SM/W.

1. For each of the following, compute (i) det(A),

(ii) adj A, and (iii) A~":

C
1 2 31 = * ’
@ A=, _1] (b)A=[2 4] -8 3+ 38+ 5
1 . e = 3
2 2 1z Adi D) -
[¢]
1 1 1
dA=]0 1 1
0 0 1
W 1A\ = 2 -2 =lo
& ﬂékﬂ ‘_ 9 ‘Q’]
Ly o
9 A-\- \ Yﬂ )
o (_.,/'L 3]
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2. Use Cramer’s rule to solve each of the following A
systems: A = _
@ x; +2x =3 (b) 2x; 4+ 315, =2 b rQ\ 3 ) b~ YQ-? 3 \ﬂ) ~ -
3x1— xp=1 3x;+2x =5 k 3 L \?\
€ 25+ x—-3x3=0
4x:+5x§+ x2=8 X\ = Qr 3.\ - -\ - !
—2x1— xp+4x =2 —_ G- -S s
(d) Xp+3x+x3= 1
i+ xtm= 5 L - \'_2.£ Iic _ -
—2x1+2x; —x3 =—8 — = 5
A=l 3 | ,b_-ﬂ/utz»(\
-2 2 _1 ¢ ) 4
v
Y= |12 0]
@24 _ £ -
J¢ -3
! — ~~
( A( =l 1t 3/ ) o 3
o -5 -] = o -~ -] :'( _3\
6 2 | o o -3
— - S.)-/
VLo
TS )
Y'Z = L’z-% -“' = ;2 —
-3 -
o3
X%—L}Z 2 %) = & - 2
-3 -3
3. Given
1 2
A=1]0 4 |
determine the (2,3) entry of A~! by computing a
quotient of two determinants.
{
Ale ©. (1) yu. Bos = 1 Ay
5 \A)
142'), = /—13.3 = 3 = 3
-/ 9
4. Let A be the matrix in Exercise 3. Compute the
third column of A~! by using Cramer’s rule to solve
AX=E3. =
a J
13 > ﬂn [ S R~ Jz.-
s ; A 1 <
0:‘\2‘2. A')g < _.L. . 1029 = __L . (“17 . 3 = =3
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6. If A is singular, what can you say about the product
AadjA?

if’ A is non 51/7/;@7 , A a,cl} = def).7
Mc/ Hun oub[ﬂl = I
J
i? A Hr. /{ aall(ﬂ) £ T Snce M=o
W g
> qid'(ﬂ)co
8. Let A be a nonsingular n x n matrix with n > 1.
Show that
det(adjA) = (det(A))" '
Since Aﬂ#ﬂ):&é@)i
e (A ) = dof (BA) T
dA(H. ded(aditd) - dH(A)" ()
def(adi®) = BN |
deA
= def(A”
10. Sﬁow that if A is nonsingular, then adj A is nonsin-
gular and
(adjA)~" = det(A""HA = adjA™!
11. Show that if A is singular, then adj A is also singu-
lar.
12. Show that if det(A) = 1, then
adj(adjA) =
A adilh = adD . <
since.
N
A = Q,(L} C/D M(ﬁ\) P
def(A) dd (1)
A = adi(h). def(4") adi (A= A . A"]"
T [xA
xA a &A ( D= A
a(h UD = A
I = adi(A. df() A 1A

adj) ad(h)

(adih) < defCADA

Qa olé(AB = \A].A‘!

ad(}( A -|> =
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M) adsD = WALAT b A singder , Yun o
~— aeld’(/{.) - o /
7 d o)) = LA(s)
df (adf(h)) = o _» 30 adlh) & aho sm ; inh
epalts T
(3 Al LA :_M)\;‘ﬂ )
a.(/Av'(o.J«l'M)> = adt\\:(/lhl)
= 147 A
= \ A = l A = /4 \/,//
A v
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