4.1 According to Theorem 1 part (1),
Alcrug + -+ epuy) = Alcrug) + -+ + Al uy,)-
According to part (2) of this theorem,

Alcruy) + -+ Aler ) = crAuy + - + cpAuy,.

4.2 We have to solve the system of equations

—1lcy + 2¢2 4+ Tz + 6¢c4 = 0
3c1 + ¢c3+3ca= 5
2c0 + 4co 4+ c3+ ¢4 = 6
— ¢co9 + 4dc3 + 2¢4 = 3.
Reduction of the augmented coefficient matrix leads to
-1 2 7 6 0 M -2 -7 —6 0 1 -2 -7 -6 0
3 0o 1 3 5 0 6 22 21 5 0 1 -4 -2 3
2 4 1 1 6 - 0 8 15 13 6 - 0 8 15 13 6
0o -1 4 2 -3 L0 —1 4 2 -3 0 6 22 21 5
1 0 —-15 -10 6 1 0 —-15 -10
0o 1 -4 =2 3 0o 1 -4 =2
- 0 O 47 29 -—18 ~ 0 0 1 -4 =5
L0 O 46 33 —13 0 0 46 33 —13
1 0 0 —-70 —-69 1 0 0 0O 1
0 1 0 —-18 -—-17 0 1 0 O 1
- o o1 -4 =5 - 0 0o 1 0 -1
L0 0 0 217 217 0 0 0 1 1
Soci =cy=c4=1and cg = —1.
4.5 We have to find numbers c¢; and ¢y such that b = ¢ a; + c2 as.
Therefore we reduce the following (augmented) coefficient matrix:
1 =5 3 1 =5 3 1 =5 3 1 0 -7
3 -8 =5 —=1|0 7T —-14 | =10 1 -2 |—=/0 1 =2
-1 2 p 0 -3 p+3 0 -3 p+3 0 0 p—3

Due to the last row of this matrix such numbers exist only if p = 3.

4.10 (b) Reduction of the coefficient matrix leads to

4 -8 1 -2
3 6| — 1|0 0
—2 4 0 0

Hence z; is a basic variable, while x5 is a free variable. Furthermore the reduced form of the system

e}

is given by x1 = 2xs.

So the solution set is
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If Au =0, Av =0 and t € IR, then according to Theorem 1,
Alu+v) =Au+Av=0+0=0

and

Hence u + v and tv are solutions of the system Az = 0.

Reduction of the augmented coefficient matrix leads to
5 -2 6 O} [1 —% ] {1 —
— =1,

-2 1 3 1 5 -2 6 0
So z3 is a free variable and the reduced form of the system is

_3 _
2

N[
N[
o= Nlw
NI= o=

1 0 12
_>
0 1 27

—_
w

N [=

T, =2—12t
To =5 — 2Tt,
where ¢t € IR. So the solution set is
—12
51 +¢|—27 }t cR
1

Since we have found the solution sets of the corresponding homogeneous systems in Exercise 10, it is
sufficient to find one solution of the inhomogeneous system.
A particular solution that can be easily found is 7 = 1 and zo = —1. According to Exercise 10(b)

and Theorem 3 the solution set is given by
_1 1 ’

We have to check whether the system Az = b is solvable for every b € IR?, where A is the matrix
with the given vectors as columns.

(Partial) reduction of the augmented coefficient matrix leads to

2 4 8 I 1 2 4 by 1 2 4 b
-1 1 =1 by|—= 1|0 3 3 botiby | =0 1 1 2bo + 5by
3 2 8 by 0 —4 —4 b3—13b 0 0 0 by—2b +2b

So the system is solvable only if b3 — %bl + %bg =0, that is: the given vectors do not span IR3.



