
Linear Algebra I, autumn term 2017

Homework I: Linear systems

Solutions are to be handed in by 14:45 on Tuesday the 17th October at latest. Late
submissions will, in principle, not be marked.

1. Solve the following linear system of equations:
x + 3y + 4z = 5 ,

3x + 2y + 7z = 3 ,
2x − y + z = −4 .

A linear system is said to be on row-reduced echelon form if the following three
conditions are satisfied:

(i) The first (that it, the leftmost) variable in each equation has coefficient 1;

(ii) If xi is the first variable in one of the equations, then it does not occur in any other
equation in the system;

(iii) If xi is the first variable in one equation, then the equations below it do not contain
any of the variables x1, x2, . . . , xi−1.

2. Which of the following linear systems are on row-reduced echelon form? For those
that are not, find an equivalent system that is on row-reduced echelon form (without
changing the order of the variables). For each system, find all solutions.

(a)


x1 + 2x2 + 3x5 = 0,

x3 + 2x5 = 0 ,
x4 + x5 = 0.

(b) x + 2y + 3z + 4w = 5.

(c)


x1 + 2x2 + 2x4 + x5 = 1,

x3 + 3x4 = 1,
x3 + 4x4 = 1,

x5 = 1.

(d)

{
x = 0,
x = 1.

(e)


x = 0,
y = 1,
z = 2.

3. One military horse and one ordinary horse together are just able to pull a weight
of 42 dan up a hill. Likewise, two ordinary horses together with one weak horse
can pull the weight up the hill, but could not have pulled any more than this. One
military horse together with three weak horses are similarly able to pull the weight
up. How much weight can each type of horse pull alone?


