EXERCISE SET 1

1. Solve the linear system below:

r + y + 2z - w = 0
2 + 2y + 22 — w = -1
Y — 2w = 0
dr — 2y — 2w = 1
2. Solve the system:
T + 1y — w3 + w4 = 0

201 — 39 + x3 — 8xy = 1.

3. Solve the system:
ry + 2ZE2 + 21’3 + Ty = 1
2l’1 + To — r3 — 3I4
2$2 + T3 + Ty = 0.

I
b

4. Let
a 0 b 2
A=la a 4 4
0 a 2 b
be the augmented matrix of some linear system of equations. For which values of “a” and “b” does
the system have
a) a unique solution?
b) a one-parameter solution?

c) a two-parameter solution?
d) no solution?

5. Solve the systems of linear equations by Gaussian and by Gauss-Jordan eliminations

. . . — 8 3r1 — 3x9 + 1223 + 3x4 = 6
11— 2 - 3 = B
a) 61’1 . 5.1‘2 . 31:3 — 55 b) 3561 + 2(1)2 + 12:63 + 8%4 = 46
Toy — 6xy — dzy = 63 1 e+ 2n = 10
! 2 5 9, — 4wy + 36x3 + ldzy = 58
x| + 21}2 -+ rs3 = 0 T + Irs = 1
c) —x1 + 29 + w3 = =2 d) br; + 3z + 223 = 3
Ty + To + 21’3 = —1 Ty + i) = 1

6. For which values of a does the system

have
a) a unique solution?
b) infinitely many solutions?



7) Solve the following systems, where a, b, and ¢ are constants.
rT + X9 + T3 =a

b) 21‘1 -+ 2.173 =b
3y + 3x3 =c¢

)2$+ Yy =a
3r + 6y =0

8) For which values of a will the following system have no solutions? Exactly one solutions? Infinitely
many solutions?
r + 2y — 3z = 4
3r — y + 5z = 2
4 + y + (a*—14)z = a+2.

9) Solve the following system of nonlinear equations for the unknown angles «, (3, and v, where
0<a<2r, 0<f<2rand 0 <~v <.

2sina — cosf + 3tany = 3
4sina + 2cosf3 — 2tany = 2
6sinaw — 3cosff + tany = 9.

Hint: First substitute x1 = sina, xo = cosf and x3 = tany and solve the resulting linear system in
the unknowns x1, xo and xs.

10) For which value(s) of A does the system of equations

(A=3)x + y = 0
r + A=3)y =0

have nontrivial solutions?

11) Solve the following system for x, y and z.

1 2 4 1
= _|_ =4 — ;
2 3 8
2 4+ 3 4+ 8 0
1 9 10 5
= _l’_ g .

Hint: Substitute x1 = %, xo = i and r3 = i and solve the linear system in the unknowns xi, xo and

)
3.

12) Show that if ad — bc # 0, then the reduced row-echelon form of
a b . 10
c d ® 01

13) For the following system of nonhomogeneous linear equations

r1 + 229 + 313 + x4 + T = -2
Ty + x3 — @y — w5 = —1
—x1 + Ty — X3 — T4 + 2x5 = 2

a) Find the reduced row echelon form of the augmented matrix of this system;
b) Find its solution in the parametric form.



14) For which values of parameter A the following homogeneous system of linear equations has a
nontrivial solution?

A — oy =0
xr — 2y + Az = 0
x — y — =z = 0.

15)
a) Determine for which values of parameter a the following system of linear equations is consis-
tent?

2[E1 + To + r3 + 2&74 = 10

rKT — To + r3 — 3%4 = =20
3xr1 + 29 — x3 + w4 = 16
5r1 + 2x9 — 223 — 314 =aq.

b) For those values of the parameter a for which the system is consistent, find all solutions of the
System.

16) For the following nonhomogeneous system of linear equations

r1 — Tro + r3 — 21’4 = -1
2007 — 2x9 + 3x3 + 314 = 2
4ry — 4x9 + Ddxrsg + Ty = 0

a) Find the reduced row-echelon form of the augmented matrix of the system.
b) Find the solution of this system in the parametric form.

17) The following matrices are obtained as a result of row reduction of the augmented matrices of
two systems of linear equations:

1 203 —40 1 3005
0 -194 27 0010 4
0 000 1 0]’ 00012
1 203 438 000O0°O

a) Complete the row reduction to obtain the reduced row echelon matrices;
b) Determine if the system is consistent;
c) For each consistent system find the solution in the parametric form.

18) Find the solution to the system of linear equations

ry — 71‘4 + 81’5 =0
To + 2[[’3 + 2.174 =
T3 + x4 — x5 = 0

)

in the parametric form.



