SOLUTToNS/ Anguing

@

@1, & A=AT, then A is symmetric. 2. (A -B)'=AT-B" 3. Matrix addition is commutative.

1 2 3 ® :
® 1 21, . 51 - 1 0
4. is a submatrixof |4 5 6|. 5. is a linear combination of and )
3 4 4 0 112
_ 7 8 9 -
® 1 o}

6. Every diagonal matrix is a scalar multiple of 0 1l

Review 1.1 — 1.7; TRUE/ FALSE'

®

- 7. Let S be the set of all matrices of the form [Z

combination of S = [C: 1}' and [1 0}.

b
] , then every vector in S is a linear
a

0 0o 1

If x and y are both 5 by 1 matrices, then x+y is the same as x'y.

® 9. IfAis3by4andxis4by 1, then Ax is a linear combination of the columns of A.
g

00 : :
0. The matrix transformation f(c) = Ac for A = {0 J projects vector ¢ onto the x-axis.

@

11. A homogeneous linear system is guaranteed to be consistent.
®I2 It is pOSSIble for a linear system of equations to have exactly two different solutions.

1 -2 3 8 |1
®I3 The linear system with augmented matrix [0 0 1 -1| 3| has one degree of freedom.
00 00O
®14. The linear system with coefficient matrix
2 1 -1 5 2
A=|1 0 4 |andrightsideb=| 6 |has solutonx={1].
-2 1 1 -3 0

®15 If A is nonsingular then RREF of A is. an identity matrix.
@16 If A is nonsingular then Ax =b has a unique solution.

@17. A homogeneous system with a square coefficient matrix always has only the trivial solution.
®18. The inverse of a product of matrices is the product of the inverses; that is, (AB)' = A" B™'.

(9. The RREF of a matrix is unique.
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Exercises

1. Find t so that the dot product of vectors [t .2 1 3]and[-1 1 3 t]is zero.

X +y -z =5 {
2. Find all solutions to the linear system 2x +y +z =2. & “H solu La ]
X -y 2z =3

X +2y +w =0 {-2 -1
3. Find all solutions to the linear system -3x 6y -3z +3w =0. ¥ é) +5 2
2x +y +z = ) O

12 3 -1 =46 1L 9
4. If possible, find the inverseof [2 5 3|. A = | 13 -5 -3
108

1 -3
r
2| and t = 4. Find all solutions to the homogeneous system (tI3 — A)x =0. [é]

6. The trace of a square matrix A, denoted tr(A) is the sum of its diagonal entries.
(a) Explain why tr(A) = tr(AT).  emdzi (A) = ewtez CAT)
(b) If B is the same size as A, show that tr(A + B) = tr(A) + tr(B). Ue p/be -lua of addtleou
(AR = Z(a*p«ku,\ = Zay +T by =HelR +ILB) of, ttutroca
7. If A, B, and C are n x n and ABC = I,. State a formula for A™. A-' =8C
8. Matrix A is diagonal. When is A guaranteed to be nonsingular? gt ze(A) *o

1 0 -2 2 feon all C
9. GivenA 1={2 1 3 |andb=|1/. Solve linear system Ax =b. <= —{:{]
4 2 5 3 )

10. Linear system Ax = b is such that the reduced row echelon form of [A } b] is

$ T w v b 12-224+6W" t2 =24 TG

0 2 0 6[12 21:\:(“33“'1\(1: ‘glﬁ ;IJ,VEZ'J

1 30 7 |-18 Ry 4OV a1 Lo %
1

0 0 0 . Write the solution as a linear combination of columns.

00 0 0 00

O O ~ay

11. Matrix transformation f: R* »R® is defined by f(x) = Ax. <., . § Ax=b .scsusisled:
(a) Given a vector b in R%, how do you determine if b is in the range of f?

(b) Show that if A is nonsingular, then every vector b in R? is in the range of .
Ax=b &n owu!b AR Cowmsis



