Chapterl. 3

Problem 1E
If
3 4 1 0
A=|-2 0 1| and B=|-3 1
1 2 2 2 —4
Compute
(a) 24 (b) A+ R
(c) 2A — 3B ) 2407 —3B)7
(e) AR (f) BA
gy AR (h) (BA)T

Step—by—-step solution

step 1 of 8
3 1 4
Given A=(-2 0 1
1 2 2
[ 1 o2
And EBE=|-3 1 1
2 41
step 2 of 8
3
@) 24=2|-2
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step 3 of 8
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step 4 of 8

2
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1 4 1 0
-2 0 1[=-3-3 1
2 2 2 =4

3
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|
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&

~|-9

—4 0 2
2 4 4

step 5 of 8

step 6 of 8

-3

15

Consider B4

(f)



step 7 of 8

(2 1 471
(g)  Consider A7 B =|-2 0 1 [3
12 2] |2
2 -2 171
=[1 0o 2|0
4 1 2|2
5 —10 15
=5 -1 4]
N
step 8 of 8
1 0 273
(hy  Comsider (BAY =||-3 1 1||-2
2 4 11
5 5 3
=|-10 -1 -9
15 4 6
5 —10 15
=[5 -1 4
2 -9 6
Problem 2E

For each of the pairs of matrices that follow, determine
whether it is possible to multiply the first matrix times

the second.
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If it is possible,

perform the multiplication.



I 4 3)(3 2
@ o 1 a1 1
oo 2]l4 s
. 4 61 (3 1 5
d |, |H4 I f-l
o [2 6 1315
“l2 1 1) la 1 6
2
M | -1 [3 2 4 i]
3

Step—-by—-step solution

step 1 of 6
1
, 3 531
{a) Consider 1 3
-2 0 2
4 1

zince the number of columns of the first matrixz 15 equal to the number of rows of
second matriz 5o, it 15 possible two multiply the matrices.

2 1
3 051 15 1%
1 3=
-2 0 Z 4 0
4 1

step 2 of 6
4 -2

(by  Consider [6 —4 1 2 3]
g -6

zince the number of columns of the first matriz (2) 15 not equal to the number of
rows (1) of the second matriz. So, we cannot multiply these two matrices.

step 3 of 6



{c) Consider

o e R
L B oY
| e R G WY
O Y
L T e

zince the number of columns of the first matriz (37 15 equal to the number of rows
{3) of the second matrix, it 15 possible to multiply two matrices.

1 4 3|3 2 1% 21
o1 41 1|=|17 21
oo 24 o s 10
step 4 of 6
_ 4 613 1 5
(d) Consider
2 14 1 &

=ince the number of columne of the first matriz (2) 12 equal to the number of rows
of the second matriz, 1t 15 possible to multiply two matrices.

4 6l[3 1 5] [36 10 56
2 104 1 & |10 3 16

step 5 of 6

_ 4 & 1|3 2 o
) Consider
2 1 1]|4 1 &

since the number of columns of the first matrixz 15 3 not equal to the number of
rows (2) of the second matriz, it 15 not possible to multiply two matrices.

step 6 of 6

2
() Consider [-1{[3 2 4 3]
3

since the number of columns of the first matrix 15 equal to the numbers of rows of
the second matrix (1), it possible to multiply two matrices.

2 6 4 8 10
-1[3 2 4 5]=|-3 -2 -4 -5
3 9 6 12 15

Problem 3E



For which of the pairs in Exercise 2 is it possible to
multiply the second matrix times the first, and what would
the dimension of the product matrix be?

Reference:Exercise 2:

For each of the pairs of matrices that follow, determine
whether it is possible to multiply the first matrix times
the second. If it is possible, perform the multiplication.

2 1
3 5 1
[-:II_ ,,]]3
zﬂhL]
4 -2
[h.ﬁ—4[l:3]
8 —6
I 4 3)(3 2
@ lo 1 a1 1
0o 0o 2)l4 s
4 61(3 1 5
““Jlll:tlf.l
o[£ 6 131 s
“12 1 1 4 1 6
2
w |—1][3 2 24 s
il |

Step—by—-step solution

step 1 of 6
2 1
_ 3 51
(&) Consider |1 3
-2 0 2
4 1

zince the number of columns of the first matrix 15 2, which 15 equal to the number
of rows of the second matrix multiplication 15 possible and itz order 15 2x 3.

2 1 4 10 4
5 5 1

Then |1 3 =|-3 5 7
-2 0 Z

4 1 10 20 6

step 2 of 6



4 -2
(b)  Consider [1 2 3]|6 —4
g -6

=ince the number of columne of the first matriz 1z 2, which 12 equal to the number
of rows of the second matrix, the matrix multiplication exists. And itz order 13 1x 2.

4 -2
Then [1 2 3]|6 -4|=[40 -28]
3 -6

step 3 of 6
2 201 4 3
{c) Constder |1 1|0 1 4
4 5|0 0 2
since the number of columns of the first matrixz 15 2, which 15 not equal to the

number of rows of the second matriz 3, it 15 not possible to multiply these two matrices.

step 4 of 6

, 21 5[4 6
{d) Consider
4 1 &2 1

zince the number of columns of the first matrixz 15 3, which 15 not equal to the
number of rows of the second matriz 2, it 15 not possible to multiply these two matrices.

step b of 6

, 21 54 6 1
{e) Consider
4 1 &2 11

zince the number of columns of the first matrixz 15 3, which 15 not equal to the
number of rows of the second matriz 2, it 15 not possible to multiply these two matrices.

step 6 of 6



2

()  Consider [3 2 4 5]/-1
3

zince the number of columns of the first matrixz 15 4, which 15 not equal to the
number of rows of the second matriz 3. 5o, 1t 15 not possible to multiply these two
matrices.

Problem 4E

Write each of the following systems of equations as a
matrix equation.

(@) 3xy+2x=1
2x; — 3 =5

(b) x + x =
254+ X2— x3=6
3x — 25+ 203 =17

c) 2xi+ x24 xx=4
n— X2+ 2x0:=2
.1.1’| — EJ‘{: — xa=10

Step—-by—-step solution
step 1 of 6

(&) (iven system 18 3% +2x, =1
ax —3x,=5

step 2 of 6

Matriz equation of the system 13

: SEHG

step 3 of 6

(k) (7iven systern 15 ntx =5

step 4 of 6



Idatriz equation of the system 15

1 1 o[x] [5

2 1 =1 x|=]6

3 -2 2% |7
step 5 of 6

() Given system 15 2z +%, +7x3 =4

step 6 of 6

Idatriz equation of the system 15

2 1 1][x]| [4
1 -1 2|x|=|2

3 -2 —1||x| |0
Problem 5HE
If

3 4
A=11 1

2 7

verify that

(a) 5A = 3A + 2A

(b) 6A

3(24)

(c) (AT) T=n2
Step—-by—-step solution

step 1 of 6

ven A=

[ R N |
-] — =



step 2 of 6

2 4
(&) Consider 2A4=2|1 1
2 v
(15 20
=[5 3
|10 35
step 3 of 6
3 4 3
Consider 34A4+24=311 1[+Z]1
2 7 2
(9 12 6
=3 3 |+]|2
& 21 4
[15 20
=5 5
|10 35

Hence [5.4=34+24]

step 4 of 6



3 4
(b Consider 3(24)=3| 2|1 1
2 7
& 8
=3z 2]
4 14
12 24
=& &
12 42
[6x3 Axd
=[6x1l 6&xl
| 6xd 6xT
3 4
=6/1 1
2 7
= 64
Hence 5ﬁ=3(2ﬁ)
step 5 of 6
R
(c)  Consider A" =1 1
2 7
(31 2
NER ?}
step 6 of 6
Then [ff’)r=j 1 ﬂr
3 4
=1 1
2 7
=4

Hence ICAT:]T =4

Problem 6E



If

-l

Verify that

Pl N e
't

(a) 3(AB) =(3A)B = A(3B)
(b) (AB)" = BTAT

2 4
and H:I] f.]

Step—-by—-step solution

step 1 of 8

(Jiven tnatrices are

416 1
A= B=
{2 3 5} {—2

step 2 of 8

4 1
(&) Consider A+ 5=
|2 3
(5 4
o s
step 3 of 8
[1 3 0 4
And B+4= +
-2 2 -4 2

(5 4 6
o5

Therefore, A+ 5 = B+ 4|

step 4 of 8

_ 4
(b} Consider (A+B) = |:2

1 6
CR

M

— O Lh Oy

611 3 0
+

5|7 -2 2 -4

6

1

-2 2 -4

|



step 5 of 8

5 4 6
Then 3[ﬂ+3)=3[ }
005 1

15 12 18
o 15 3

step 6 of 8
_ 4 1 6 1 3 0
Clonsider SA+38 =73 +3
2 3 5} {—2 2 —4}
1z 3 18+ 2 9 0
16 9 15| [-6 & -12
_'15 12 18
Lo 15 03

Henc 3(A+B)=34+3B

step 7 of 8

. T 1 & 1 3
(c) Consider (H+B:l =U2 3 5:|+[_2 5

54 &
“lo s 1}
(5 D
=4 5
6 1
step 8 of 8
r r
Then A +B7 = 5T+{ : D}
I 5 -2 2 -4
4 2] [1 -2
= +3 2
0 -4

1T
oy o= L o o — s N s
— LR DI h k) D

Hence (A+8)T=4"+57




Problem 7E

If

[ =y ]
o=

2 4
and B=II 6]

Verify that

(a) 3(AB) =(3A)B = A(3B)
(b) (AB)T = BTAT

Step—-by—-step solution

step 1 of 7

2 4
A= 6 3|, B= .
'

Consider the vectors

3(4B)=(34)B=A(3B)  (A4B) =B"A".

The objective is to verify

step 2 of 7

(a)

Consider,

2 1

-2 4

[ 4+1  8+6
=[12+3 24+18
_—4+4 -8+ 24

5 14
=|15 42
0 16

step 3 of 7



5 14
3(4B)=3|[15 42

0 16
Then

15 42
=145 126
0 48

step 4 of 7

Consider,
2 4
(34)B=[3] 6 3
1 6
-2 4

6 3.
2 4
=118 9 }

-6 12"

15 42
=145 126
0 48

step b of 7

Consider,

2 1

A(3B)= _62 i[}ﬁ :D

2 1
6 12
{230
318
-2 4
[ 1243 24+18
=| 36+9 72454
(12412 24472
15 42
=45 126
0 48

3(AB)=(24)B = A(3B)|

Hence,



step 6 of 7

(b)

Consider,
5 147
(4B) =15 42
0 16
_'5 15 0
14 42 16
And
- sl
a7 _ 2 4
_1 ﬁ_
(2
_4 6_
- -
A =l 6 3
-2 4
_'2 6 -2
113 4
step 7 of 7
Now

e [2 12 6 -2
B A" =
4 6J[1 3 4

s 15 0
14 42 16

(1)&(2),

From

(AB) =B"A"|

Problem 8E

If

(441 1243 -4+4
(B+6 24+18 -8+24



Verify that

a) (A+B)+C=A+(B+0O)
{(h) (ABYC = A(RC)

c) AIB+C)=AB + AC
(d) {A+ B)C = AC + BC

Step—-by—-step solution

step 1 of 10

(J1ven A=|:1

step 2 of 10

2
(&) Consider A+ 5= |:1

step 3 of 10

And 5+0=

step 4 of 10

Consider [H+B) + =

step 5 of 10

2 4

3

B

:

DC'O“.MJU‘lI

31
2 1

|



(2 4 1 2
And A+(B+C)= L2t s

R
13 8

Hence (ﬁ+Ej+C= ﬁl+[B+ C’)

step 6 of 10

. 2 4 -2
(b} Consider [AB)C = |:1 3i||:

-2 13

=4 14
20 11

2

Hence (AB) = H[BC)

step 7 of 10

_ (2 4]([-2
(c) Consider H[B+C)= 1 :|U

step 8 of 10

0 4

_ 2 40-2 1
Conzider A8+ A0 = :|[ }+[

1 3

[—4 18] [14 &
= +

-2 13] |9 4
[10 247

|7 17

Hence H[BC’+ C’) = A5+ AC

step 9 of 10

1
0 4

1
1

1

|

|

I

2 4

3

|

]

31
2 1

|



step 10 of 10

_ [2 4]z 1 -2 1= 1
Consider A0 + 850 = +
| 1 3:|[2 1:| [ 1] 4:|[2 1:|

14 6] [-4 -1
= +
9 4] |8 4

1 5
17 8]
Hence (H+S)C= A+ B

o

Problem 9E

Let

1 2 4 _3

(a) Write b as a linear combination of the column vectors
a; and ao.

(b) Use the result from part (a) to determine a solution of

the linear system Ax = b. Does the system have any other
solutions? Explain.

(¢c) Write ¢ as a linear combination of the column vectors
a1 and as.

Step—-by—-step solution

step 1 of 5

step 2 of 5



(&) From A, the colutnn wector ¢ and @, are
|1 2
&=l %|_,

step 3 of 5

suppose b= qe + Sa, then

HSH

0=a-28

Then d=1a=2
Hence |&=Z2a +a,

step 4 of 5
(b} From part (a), & =2a +a,
b1z a linear combination of column vector of A

Hence the linear system Ax =& 15 consistent
The system has unique solution.

step b of b

(c) suppose O = ray + da,

= 2]

=  r4+25=-3

r—28=-2

Hence rz%j and d=-1/4
1

== ‘11_5‘12

Problem 10E

For each of the choices of A and b that follow, determine
whether the system Ax = b is consistent by examining how b
relates to the column vectors of A. Explain your answers in
each case.



(a)y A= E I]_ b = 3]

1 4 5
ma=|y 3] v=13

3 2 1 |

3 21 —1

Step—-by—-step solution
step 1 of 4

For each of the choices of A and b that follow, determine whether the system Ax = b is
consistent by examining how b relates to the column vectors of A.

step 2 of 4

(a)

Consider the following expression,

2 1 3
A- - o[]]
-2 -l I

In this, the equation Ax = b becomes

2x,+x, =3

-2x, —x, =1

Here, the second row of A is a multiple of the first row of A. So

If we multiply the second row of A by"l, we get

(=D[=2x - x]=(-1[1]

Or
2x, +x, =1
So,
c 4+ = " oy =
2y ta, =1 2Nt =3

2x, +x,

It is now possible for to be equal to 1 and 3 both, so the system of equations is

inconsistent.
step 3 of 4

(b)

Consider the following expression,

1 4 5
R
2 3 5



In this, the equation Ax = b becomes
X, +4x, =5

2x, +3x, =3

Solve these equations by:

Multiply the first row of A to 2, so the equation becomes
2x, +8x, =10

Now, subtract row 2 from row 1, gives

2x, +8x, =10
—(2x, +3x, =5)
5x,=35
5o %2 =1
-Tq, = . . . II . .
Now put < in first row and find the value of "', it gives
X, +4(1)=5
v, =1

So, a consistent solution s

Hence, the system of solutions is consistent.

step 4 of 4

(c)

Consider the following expression,

3 21
A={3 2 1|, b=| 0
3 21 -1

In this, the equation Ax = b becomes
3, +2x, +x, =1
3x, +2x,+x, =0

3x, +2x, +x, = -1
Now,

3114_213+_I3equals all values 1, 0 and -1.

. . X+ Lx, +.
It is now possible for 311 ET? '3
equations is inconsistent.

to be equal to all 1, 0 and

-1,

so the system of



Problem 11E
Let A be a 5 X 3 matrix. If
b = a; + ag = ag + aj

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

Step—-by—-step solution

step 1 of 6

The objective is to find the number of solutions of the system Ax=bh ir A is 5x%3 matrix
b=a +a,=a,+a,.
and ! : : i

irite Ax=b ,  P=x3a +xa +xa,.

= 4 = +a.
As b 4 +a,=a, ra, one solution is

x=0x=Lx=1

.Tl—].l:-—|,13—-ﬂ and another solution is

Therefore, there are at least two solutions.

As the intersection of five planes is either empty or a unique point or a line or a whole
plane, so conclude that the set of solutions is either a line or a plane.

Therefore, the system Ax=h has infinitely many solutions.

step 2 of 6

o
b

My o

=N
O

Let -~ d and L d are arbitrary vectors.

Then,

b=a, +a,
[a+A]
b+ B
=l c+C
d+D
e+ E |

step 3 of 6



Write but < so
_a_,
b
a,=|¢
d
_E:'_.

The system is:

ax, + Ax, +ax;=a+ A
bx, + Bx, +bx,=b+ B
ex, +Cxy, +ex,=c+C
dx, + Dx, +dv,=d + D

ex, + Ex, +ex,=e+ E

step 4 of 6

The augmented matrix for Ax=b is:

(a A ala+A]
b B b|b+B
c C c¢|c+C
d D d+D
e E e|e+f ]

Either a=b=c=d=e=0 or assume (by interchanging rows) thataill

In this case the system is equivalent to either

T .
o &
ba )4 0 B-42 o|B-a>
0 B 0|B a
0 Cc olc| or|o c-4f 0|c-4E
0D O0|D j ;
0 D-4%L o|p-4aZL
0 E 0|E ; »
0 E-A45 0| E-4%
L I |
step b of 6

For the first matrix either A=B=C=D=E=0 or assume (by interchanging rows that A#0.

In this case the system corresponding to the first matrix is equivalent to either



0 0 00 0 1 0|1
0O 0 00 0 0 00
O 0 0[0f or |O O 00
0O 0 00 0 0 00
00 0fof] o0 0|0
And each corresponds to a system with infinitely many solutions (x' Eﬂd.\'ﬂ are arbitrary in
both cases).
step 6 of 6
B-aloc aS-p-a-E_4%-0
For the second matrix above, i o o el or assume that (by
B—AE#U.
interchanging rows) that a

In this case the system corresponding to the second matrix is equivalent to either

A e A e
o o il il
00 0| 0 00 0| 0
0o 00| o Joo ol o
00 0| 0 00 0| 0
0 0 0| 0 | 0 0 0| 0 |

Thus, the system has infinitely many solutions (x-Jr in particular is arbitrarily for both).

Problem 12E
Let A be a 3 X 4 matrix. If
b = a; + ag + ag + ay

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

Step—-by—-step solution

step 1 of 2

h:a1+a=+a3+a4’

Let A be a 31""‘;‘1'Hlatlfix, and the system is"""-x:h.



x=|"
X
Where Xy A‘:(ﬂl a, a, 34}
a,.a,.a,.4, .
Where < are column vectors and each column vector are consists of three elements.

The column vectors can be written as,

ayy Gy ay g
A = dy A, = dyy |8, =] dyy |8, = Ay
i il i ﬂ.

ix

The objective is to conclude about the number of solutions of the linear system Ax:h.

step 2 of 2

The system Ax:hcan be written as follows.

(a, a, a, a,)| " |=a, +a,+a,+a,

That s Nt Taa, txa,txa =a, +a, +a,+a,

Equate corresponding terms.

=Ly, =Ly =1x=1

X, 1
X, 1
X 1
X, 1

So, the solution is

There exists only one solution.

Problem 13E

Let Ax = b be a linear system whose augmented

matrix (A|b) has reduced row echelon form

1 2 0 3 1/|-2
0 0 1 2 4| 5
0O 0 0 0 0f O
0O 0 0 0 0f O



(a) Find all solutions to the system.

(b} If

2

—1

a = and a; = 1
3

l
l
3
4

Determine b.

Step—-by—-step solution

step 1 of 3

a) Let‘qx::l} be a linear system whose reduced augmented matrix is

1 2 0 3 1 -2
o o0 1 2 4 5
o 0 0 0 0 0
o 0 0 0 0 0
Now, take Hps K25 K30 Xgs Xy be the solutions of the given system.

Write the reduced system into as

fI b
1203 1) " (-2
001 24|25
00000/ |o
Xy
00000 0
\ s

Simplify the above system.

x, + 2_1'3 +3x, +X, = -2

X+ 2x, +4x, =5
step 2 of 3

X, =38,x =t X, =3—2x, —4x; X, =5—2s-44

then and

X =k‘

And also assume that ™2

Assume

+2x, 43X, + X =—
Substitute these value in the equation, X IIE 3T4 's 2.

X +2k+35+t=-2
X, =—2-2k-3s5—1



(x) (=2-2k=3s-1)

X, K
X, (= 5=2s-4
Ay &
X,
Now, the solution is “ 34 * ! J
I'('tl.\l r"_z‘\ I."_E\I Irr—aﬁ" r_l
-rz {] I ﬂ {}
X = 5[+ 0 [k+|=2|5+| 4|t
Xy 0 0 1 0
x5 L0 0) Lo} L1
Here ¥4, are real numbers.
step 3 of 3

b) Need to determine the matrixlu, when

The reduced augmented matrix is,

20 -2

== P e
= o k2 W
=T =

0 1 5
0 0 0
0 0 0

Apply the row operations as follows.

R, — 4R +3R, .
“ glves
120 3 1 -2
001 2 4 5
000 0 0 0
4 8 3 18 16 7
R, »3R +R, .
glves
120 3 1 -2
001 2 4 5
331 11 7 ~1
4 8 3 18 16 7
R — R +2R



122 7 9

001 2 4 5
331 11 7 -1
48 318 16 7
R —>R-3R, .

12 2 7 9 8
12 -1 1 -3 7
33 1 11 7 -1
48 3 18 16 7

Form the above resultant matrix,

1 2 2 7 Y 8
1 2 -1 1 -3 -7
a, = ,a, = 4, = g = a, = b=
3 3 l 11 7 -1
4 ] 3 18 16 7
b )
-7
b=
-1
7 s
Hence, the required column vector is

Problem 14E

Let A be an m X n matrix. Explain why the matrix
multiplications ATA and AAT are possible.

Step—-by—-step solution
step 1 of 1

(iven that & iz an mxx matriz

Then A7 iz a matriz of dimension »xm.

=ince the number of columne of A 12 equal to the number of rows of AT 44T exists.
Since the number of columns of columns of AT is equal to the number of rows of A,
ATH exists,

The dimension of AAT ism *m and ATA is of n¥n dimension.

Problem 15E



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.

Step—-by—-step solution
step 1 of 2

(aiven that & 15 a skew symimetric matnz.
ie A =-4
Let A:[ﬂ#]m
1e Az of dimensiona=a.
T

Then A" = [E:'?- lﬂ . where by =ay.
since A s skew-symmetric

A =-4

step 2 of 2

Ji t

= [bﬁ]:—[ i?.] for 124, j <n
= E:- =_ai}' for 1=i, j=n
= i = —l, for 1=i, j=xn
—

E)ﬁ:—av- for 1=i, j=xn
When i =, a; +a; =0 foralli
= 2. =1 for all

— a; =10 for all

1.e. The diagonal entries of & must be zero.

Problem 16E

In Application 2, suppose that we are searching the
database of seven linear algebra books for the search words
elementary, matrix, algebra. Form a search vector x, and
then compute a vector y that represents the results of the
search. Explain the significance of the entries of the
vector vy.

Application 2:



The growth of digital libraries on the Internet has led to
dramatic improvements in thestorage and retrieval of
information. Modern retrieval methods are based on
matrixtheory and linear algebra.

In a typical situation, a database consists of a collection
of documents and we wishto search the collection and find
the documents that best match some particular
searchconditions. Depending on the type of database, we
could search for such items asresearch articles in
journals, Web pages on the Internet, books in a library, or
moviesin a film collection.

To see how the searches are done, let us assume that our
database consists of mdocuments and that there are n
dictionary words that can be used as keywords forsearches.
Not all words are allowable, since it would not be
practical to search forcommon words such as articles or
prepositions. If the key dictionary words are
orderedalphabetically, then we can represent the database
by an m ? n matrix A. Eachdocument is represented by a
column of the matrix. The first entry in the j th columnof
A would be a number representing the relative frequency of
the first key dictionaryword in the j th document. The
entry ag j represents the relative frequency of the
secondword in the j th document, and so on. The list of
keywords to be used in the searchis represented by a vector

x in R™ The ith entry of x is taken to be 1 if the ith
wordin the list of keywords is on our search list;
otherwise, we set x; = 0. To carry out thesearch, we simply

multiply AT times x.
Step—-by—-step solution
step 1 of 1

4766-1.3-16E AID: 2475[2/2/2013

The given book titles are

Bl: Applied Linear Algebra

B2: Elementary Linear Algebra

B3: Elementary Linear Algebra with Applications
B4: Linear Algebra and its Applications

B5: Linear Algebra with Applications



B6: Matrix Algebra with Applications
B7: Matrix Theory

The array representation for Database of linear Algebra Books are

BOOKS
Key words B1 B2|B3|B4/B5/B6|B7
Algebra 1 111 {11110
Applications|l 01|11 {1110
Elementary |0 11110101010
Linear 1 111111010
Matrix 0 010101011 |1
Theory 0 010101010 |1

If we are searching for are elementary, matrix, algebra, then the database matrix and search
vector are respectively given by

11 1 1110 (1)
101 1 1 10 0
A={}11DD[IIJ :-.=|
1 1 1 1 1 00 0
0000011 |
(00000001 0,
If we setyz’qrx, then
'liﬂlt}ﬂ'l 1]
1 01 1 00 2
II]ID{]? 2
y=/1 101 0 0 {]:]
I 1 01 0 1 1 1
1100 10 2
_[}{]ﬂﬂli_ﬂ i

The value of }1is the number of search word matches in the title of the first book, the value

of 'ylis the number of matches in the second book title, and so on.

Problem 17E

Let A be a 2 X 2 matrix with a;j; # 0 and let a = asg;/ajj.
Show that A can be factored into a product of the form

L VLS %)

What is the value of b?



Step—-by—-step solution

step 1 of 3

Let ﬂ:[ﬂll ‘112}

dy  dxn

. @
Given ay, # 0 and a =L
1

step 2 of 3

1 0
Consider 1
a 1|0 &

step 3 of 3

Thus | L0 || | 4
@ 10 &

a
Only when —2a, +& = ay,
@1

&
= b=a,— —La

)
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