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Revision for The First Exam
Linear Algebra - Abdullah AlAzemi

. Let A= [ {1} _j ] Compute A? + I,
11
Let A= { 01 ]
(a) Find A7,
(b) Find all matrices B such that AB = BA.
11
Let A = [ ? 3 } Find A0,
7 3
12 -2 3 4
Let A=| -3 01} ,and B= . Find the columns of AR as a linear
9 6 3 21
combination of columns of A.
b2 0 1 -3
let A=|4 5| and B= . Express the third row of AB as a linear
36 -3 1 4

combination of the rows of B.

12
2 -1

1 2

9 4 ], find A.

Let A be a2 x 2 matrix and B = [ } If AB = [

Let A and B be two n x n matrices such that A is symmetric and B is skew-symmetric.
Show that AB -+ BA is a skew-symmetric matrix.

Let A be 2 x 2 skew-symmetric matrix, If A> = A, then A = 0.
If AAT =0, then 4 = 0.
1
Let A= :i . Find all constants ¢ € R? such that (cA)7 - (c4) = 5.
3
2 -1t 3
Let A=}10 4 1 |. Find a symmetric matrix S and a skew synnmetric matrix
1 -2 -3

I such that 4 = & + K.

Find the reduced row echelon form (r.r.e.f.) of the following matrix:
246 0
1240
1331

Show that if a system AX = B has more than one solution, then it has an infinite
many solutions.
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Discuss the consistency of the following system:

z - z = 4
2z + y + dz = 5
—3z — 3y + (a*—5a)z = a—8

Solve the following system using the Guass-Jordan method.

Ty + T+ xy 4+ x4 + 2xy = 0
T + @4 = 0
1 + 23 4+ 3 - 25 = 0

Solve the following system:

z — ¥y + 2z - 2w = 1
—r + 2y — =z = -1
3z - 2z - w = —8
+ By — Bz — w = =1L

Tind all valies of a for which the following system has:
(i) no solution, (ii) unigue solution, (iii) infinite many solutions.

x + 2y - z o= 2
2r + Sy + z =
x + y + (e?-52 =

1 0 3 3 1
01 1 -1 0 :
Let A = 1 —2 3 1 and B = 0 . Find all value(s) of a such that
0 2 0 a*+1 a+2
the system Ax = B has at least one solution.
Solve the system
x + y + 2z = 0
X + 2y + 32 = 0
x + 3y + 4z = 0
X + 4y + bz = 0
Consider the system:
r - y + {(a+3)z = &—a-7
T -t ay -— az = a
2a~1y + {(@*+2)z = 8a—14.

(a) Find all value(s) of a for which the system has:
(1) no solution, (ii) unique solution, and (iii) infinite many solutions.

{(b) Solve this system for a = 1.

Show that if € and Cy are solutions of the system Ax == B, then 4C| — 3C}, is also a
solution of this system.

2 1 0 01 -2
letA=1 -1 -2 3 |,and B = 3 3 —1}|. Find a matrix ' such that
1 1 -1 -1 1 =3

AB™IC = 213,
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Let AX = B be a linear system such that

2 -1 3 x 2
A= 0 1 2|, X=}|y|,andB=1}0/1.
-1 -1 1 z 1

(a) Find A1,
(b) Use part {a) to solve AX = B.

1 =20
Let A= | 0 1 0
1 -2 1

(a) Find A.

12 -1
o T -1
(b} Iind C*, if CA [ 06 3 J
100 I 040
If A% = 4 1 0 pandlfA*=1]6 1 0|, find A [Hint: A= A% (42)1]
-2 4 1 3 6 1
4 -2 1
(a) Find Aif A=} 0 -1 4 |.
1 -1 2
2
(b) Solve the linear system A™'X = | 4
2
12 8 110
Let A?=10 1 -1 jandB=|1 0 0 ). Find Cif AC = BT
2 0 1 011

[Hiut: Consider multiplying both sides from the left with A~1]

1 2 3
Let A7V = | 0 1 2 |. Find all z,y, z € R® such that [z ¥ zlA=1[1 2 3]
¢ 01
01 -1 1 2 -1
et A=4}1 1 O|landB=}]13 0
0 1 2 11 ~1

(a) find B~L.
(b) Find C'if A= BC.
Let A, B, and C be n x n matrices such that D = AB 4+ AC is non-singular.
(a) Find A1 is possible.
(b) Find (B + C)~! if possible.
Answer each of the following as a True or False. Justify your answer.

(a) If X1, Xy and X3 are solutions of AX = B (B # 0), then ;—EXI + %Xz —Xyisa
solution to AX = 0.

{b) If Aisa 2x 2 skew-symmetric matrix, then A% = ¢ I, where c is a real number.




(¢) If A is a skew symmetric matrix, then AAT is a skew symmetric matrix.
(d) For any non-singular (invertible) matrix A, (A~1)7 = (A7)~

{e} If A and B are non-singular n X n matrices, then A + B is non-singular.

(f) If A and B are two n x n symmetric matrices, then AB is a symmetric matrix.
(g) If A and B are two . x n non-singular matrices, then A™'+B7! = A~1(A+B)B~.
()

(i) If an n x n matrix A has inverse B, then B is unique.

If Aisab x5 skew-symmetric matrix, then |A| = 0.

11 3 T 0
(j) The system of linear equations | 1 0 2 y | = { 1 | has a solution.
215 z 2




