Linear Algebra Homework #1

Replace this text with your name

Due: Replace this text with a due date

Exercise (1.1.7). In each part, find the augmented matrix for the linear
system.

(a)

—2%1 =
?)Il =
91E1 =-3
(b)
6LL’1— $2+3$3:4
5[E2 — I3 = 1
(c)
21’2 — 31‘4 + x5 = 0
—3r1 — T+ x3 =1
6x1 + 229 —x3+ 204 — 35 = 6
Solution: Replace this text with your solution. ([l

Exercise (1.1.9). In each part, determine whether the given 3-tuple is a
solution of the linear system

2.1'1—4.1'2— SC3:1
LL’1—3.T2+ .Z‘3:1

31’1 —5ZE2 —3ZL‘3 =1



Solution: Replace this text with your solution. 0J

Exercise (1.1.17). In each part, find a single elementary row operation that
will create a 1 in the upper left corner of the given augmented matrix and
will not create any fractions in its first row.

(a)
-3 -1 2 4

2 =3 3 2
0 2 =3 1

0 -1 -5 0
2 =9 3 2
1 4 =3 3

Solution: Replace this text with your solution. 0



Exercise (1.2.7). Solve the system by Gaussian elimination.

r— y+22— w=-1
20+ y—2z—-2w= -2
—r+2y—424+ w= 1
3x — 3w = —3

Solution: Replace this text with your solution. O

Exercise (1.2.27). What condition, if any, must a, b, and ¢ satisfy for the
linear system to be consistent?

r+3y— z=a
r+ y+2z=10
2u—3z=c

Solution: Replace this text with your solution. ([l

Exercise (1.2.29). Solve the following system, where a and b are constants.

2r+ y=a
3r+6y=>»
Solution: Replace this text with your solution. U



Exercise (1.3.5). Use the following matrices to compute the indicated ex-
pression if it is defined.

30
Sl i R (e e
1 5 2 6 1 3
D=|-1 0 1|, E=|-1 1 2
3 2 4 4 1 3
(a) AB
(b) BA
(c) BE)D
(d) (AB)C
(e) A(BC)
(f) cCT
(g) (DA)"
(h) (CTB)AT
(i) tr(DDT)
(i) tr(4ET = D)
(k) tr(CTAT 4 2ET)
(1) tx((ECT)TA)
Solution: Replace this text with your solution. O

Exercise (1.3.15). Find all values of k, if any, that satisfy the equation.

1 1 0f [~
[k 1 1)1 0 2| [1]=0
0 2 =3| |1
Solution: Replace this text with your solution. O
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Exercise (1.3.23). Solve the matrix equation for a, b, ¢, and d.

a 3 _ d d— 2c
-1 a+b| |d+2c =2

Solution: Replace this text with your solution.



Exercise (1.4.9). Find the inverse of

et +e) (et —e)
3(e" =) gle"+e7)
Solution: Replace this text with your solution. 0

Exercise (1.4.19). Compute the following using the matrix

1=
(a) A3
(b) A3
(c) A2—2A+1
Solution: Replace this text with your solution. 0

Exercise (1.4.21). Compute p(A) for the following polynomials using the
matrix

1=
(a) p(z) =z -2
(b) p(z) =22*> —x+1
(c) plx) =2® -2z +1
Solution: Replace this text with your solution. ([l



Exercise (1.5.11). Find the inverse of the matrix (if the inverse exists).

(a)

12 3

2 5 3

108
(b)

-1 3 —4

2 4 1

—4 2 -9

Exercise (1.5.19). Find the inverse of each of the following 4 x 4 matrices,
where k1, ko, k3, k4, and k are all nonzero.

()

ki 0 0 0
0 ks 0 0
0 0 ks 0
0 0 0 k
(b)
k100
0100
00 k 1
0001

Exercise (1.5.27). Show that the matrices A and B are row equivalent by
finding a sequence of elementary row operations that produces B from A,
and then use that result to find a matrix C' such that CA = B.

1 2 3 1 0 5
A=11 4 1|, B=|0 2 =2
219 1 1 4



Exercise (1.6.11). Solve the linear systems. Using the given values for the
b’s solve the systems together by reducing an appropriate augmented matrix
to reduced row echelon form.

4I1—7$2:b1
$1+2$2:b2
(1)
(11) bl_—4 b2—6
( 1) blf—l b2—3
(iv)

Exercise (1.6.17). Determine conditions on the b;’s, if any, in order to guar-
antee that the linear system is consistent.

bl_—5 b2—1

T1— To+ 3r3+ 2xy =b
—2x1+ zo+drs+ T4 =0by
=3z +2x9 + 223 — x4 = b3

4y — 3x9 + 13+ 314 = by

Exercise (1.6.19). Solve the matrix equation for X.

1 -1 1 2 -1 5 7 8
2 3 0| X = 1|4 0 -3 0 1
0 2 1 3 5 =7 2 1



Exercise (1.7.9). Find A%, A=2 and A~* (where k is any integer) by inspec-
tion.

I

I
oS O Wi
O wi= O
= O O

Exercise (1.7.17). Create a symmetric matrix by substituting appropriate
numbers for the x’s.

(a)

(b)

1 X X X
3 1 X X
7 =8 0 X
2 -3 9 0

Exercise (1.7.27). Find all values of x for which A is invertible.

A= 0 x4+2 23



Exercise (1.8.13). Find the standard matrix for the transformation 7" de-
fined by the formula.

T(Il, 132,1‘371‘4) = (71’1 -+ 21’2 — T3 -+ Ty, X9 -+ I3, —LL’l)
T(i[)l,xg,fﬂg) = (070707070)
T($1,$27$37$4) = ($4,$1,$3>$27$1 - 903)

Exercise (1.8.27). The images of the standard basis vectors for R® are given
for a linear transformation 7' : R* — R3. Find the standard matrix for the
transformation, and find 7'(x).

1 0 4 2
T(el) = |3 s T(eg) = |0 s T(eg) = |-3 3 x= |1
0 1 —1 0

Exercise (1.8.35). Use matrix multiplication to find the orthogonal projec-
tion of (—2,1,3) onto the

(a) xy-plane
(b) xz-plane

(¢) yz-plane
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Exercise (1.9.9). Find the standard matrix for the stated composition in
R3.

(a) A reflection about the yz-plane, followed by an orthogonal projection
onto the xz-plane.

(b) A reflection about the xy-plane, followed by an orthogonal projection
onto the xy-plane.

(¢) An orthogonal projection onto the zy-plane, followed by a reflection
about the yz-plane.

Exercise (1.9.15). Let 7} : B> — R* and Ty : R* — R? be given by:

Ti(z,y) = (y,z,x+y,x —y)
T2($7y72aw) = (x+w,y+w,z~|—w)

(a) xy-plane
(b) xz-plane
(¢) yz-plane

Exercise (1.9.19). Determine whether the matrix operator 7' : R* — R?
defined by the equations is invertible; if so, find the standard matrix for the
inverse operator, and find T (wy, wy).

(a)

w, = X1+ 2$2

Wy = —T1 + T2
(b)

w, = 41‘1 - 61’2

We = —2x1 + 3T9
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