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9. Let

[} 3) =[]

(a) Write b as a linear combination o
vectors a; and a,.

f the column

(b) Use the result from part (a) to determine a solu-

tion of the linear system Ax =

b. Does the

system have any other solutions? Explain.

(¢) Write ¢ as a linear combination o
vectors a; and a,.

e i) 2] [

C\—QC’L
C\ 1 D.Cz =
Yo Qe -

f the column

11

(&)

=4 (=9

[s)= 3] - [3]
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Do ta, + 0a3 G }
b= 0a, x\oy & \lag

12.

1. LetA be a5 x 3 matrix. If
b=a, +a, =a, +a;

then what can you conclude about the number of
solutions of the linear system Ax = b? Explain.

nfinite_number

L
e “f ol
X o = L‘]

Let A be a3 x 4 matrix. If
b=a +a,+a;+a,

then what can you conclude about the number of
solutions to the linear system Ax = b? Explain.

U, At s under Jefnmiv

l, Ny,
inConsistamt %l infinile

sal.

$G it has m,[om//% Sol

1

Yo, Ry ale f‘fu vaiabels

3. Let Ax = b be a linear system whose augmented 0')
matrix (A|b) has reduced row echelon form

Xpzox , Y‘LSV,B,. s =

1 2 0 3 1] =2
0O 01 2 4 5
000000 ¥ Ky QX+ s =5
0000 0| 0 Y3+ QB x M8=5
(a) Find all solutions to the system. = — -
(b) If
1 ) BV 5 Qho By x Xs =2
1 —1
a, = 3 and a3 = 1 X\:. -—Q-RO(-—?)B_ZS
4 3

determine b.

b) \F 0(,J),Z§ =0 = <-QJOISJOJOD

a. Xi + Q5 X
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15. Let A be an m x n matrix. Explain why the matrix
multiplications A’A and AA” are possible.

A s an mxn ngm Hen Aris N Xm ynebii &
ART wmxn nxm is valid m,w//ff//'Caﬁb»\.
and AU nim,; m3in.__ i Yalid mu,HiPh‘cQ}bv-.

16. A matrix A is said to be skew symmetric if
AT = —A. Show that if a matrix is skew symmetric,
then its diagonal entries must all be 0.

Cosider thadl ﬂis skew malii ¥ , o /4T= '-ﬂ
Which entlies onA  one aiy , azd by entres in AT
Siyrce /4T:z/4, %w b&f: —Q\"), d/]c/ When 1‘-=J;

J
Aji = - Qiy 5 il ==Qd, which W us Yot %dﬁagonove
B 0. N
ifL qu =9
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1.4 outline

4. Find nonzero matrices A, B, and C such that

AC = BC and A#B

S R R r ) e
(0 P I I

10. Let A and B be symmetric n X n matrices. For each

of the following, determine whether the given mat-
rix must be symmetric or could be nonsymmetric:

(ad C=A+B (b) D = A2
(c) E=AB (d) F = ABA
() G=AB+ BA (f) H=AB — BA
7)) CT: = @*\:‘B)T = ﬂ-’:\-BT GJ
= A ‘\B
= C %Sdm”l
T TTyT
b) O = A.A) - ﬂﬁ
cs /4-7’ =D SJM
T T T
C E:AB = Q/Q 9
> < ) = BA )’)O/)&Jm >
~ T
D) ¥awgﬁ) Ab =c
= CC'”)T = /4T CT
_ A (8 A
- AB4
4 = F
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( AB)T—e (Bz@T
T A + A7 R

= BA'}’ AB
€ %Jmm-

- T

—
—
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12. Let
A= [ ayy  dap ]
az dax
Show that if d = ajjax — axa;, # 0, then

A — 1 [ ayp —apn ]
d | —a ap

14. Let A and B are n x n matrices. Show that if
AB=A and B #1
then A must be singular.

Su9Pose Tl A is nonSin
X 3
AAB =44
B -1 Contrachcbion

o A is %m?do)(

15. Let A be a nonsingular matrix. Show that A~" is
also nonsingular and (A=)~ = A.

16. Prove that if A is nonsingular then A” is nonsingular
and

(AT)—I — (A—I)T

Hint: (AB)" = B'AT.

17. Let A be an n x n matrix and let x and y be vectors
in R”. Show that if Ax = Ay and x # Yy, then the
matrix A must be singular.

) @ D@
aTas
Wy ¥
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AA

I
H

A-is e inverse

o) A"].@j:f /

At - 1 ek Be A
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ﬁ ﬁs&um&/ﬂg/l's /}zV?SI/L/%W
AA >(;/.7/4>/
X = >/ - Con/’md'cyé’@q-

S, H 15 %MW.

19. LetA be an n x n matrix. Show that if A> = O, then
I — A is nonsingular and (I — A)~' =1 + A.

-l
@-/D- ( T—’l‘/}) =T'¢ 1A -4 M/}Z
= T +Ma
-
= I s, (TA) = Tx4A
25. Let A be an idempotent matrix.
(a) Show that / — A is also idempotent.

(b) Show that I 4+ A is nonsingular and
(I+A)"' =1-3A

'Iolempdﬂlaﬂ//mm — /42‘: A
N (@A =6H — wnd wi o do proms.

(1% 21/4—/2) z
= A Tdempoten
- 1 -2A +tAZ > Af: ngmaéa‘x

: T -QAA

= TLT-A %/
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28. Let A be an m x n matrix. Show that A”’A and AAT
are both symmetric.

Rl 2 48 @

29. Let A and B be symmetric n X n matrices. Prove
that AB = BA if and only if AB is also symmetric.

30. Let A be an n x n matrix and let
B=A+A" and C=A-A"

(a) Show that B is symmetric and C is skew
symmetric.

(b) Show that every n x n matrix can be repres-
ented as a sum of a symmetric matrix and a
skew-symmetric matrix.

Qﬂ) /QT-';A} Br: B
T T
AR)- B AT
5 &4
@(&(F A® %(«jmmwn‘c Wil QC]\MJO 9/4

3S5. If A and B are singular n x n matrices, then A + B
is also singular.

36. If A and B are nonsingular matrices, then (AB)" is
nonsingular and

ABH ' =@ HiBshH

(35) Counlor example &-

H:[fglo , Q=L§] )
A Is Sing
B is 5% > L (:j;ﬂ;ii;
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