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Exercise 1

a) The given subset is linearly dependent.

1 -1 0]0 -1 0o 1 -1 010
2 60 0 3 6[/0 0 60
3 1 8]0 0 4 8|0 0 0 00
b) The given subset is linearly dependent.
1 1 1 0 1 1 o 1 1 0
o t—1 t+1 |0 0 ~1 1 |0 0 0
2 (t-1)% @t+12]0 0 —2t+1 2t+1]0 0 0 010

Exercise 2

a) First we show that
Vi, 7e UNW :d+7e€UNW.

Since U is a subspace, for all elements u1,us € U we know 4] + us € U. The same holds for
the vectors in W. We know that the vectors # and ¢ are in U and W. Thus

u+veUNU+TeW — ud+veUnW.

Second we show that
VoeUNW : VAeV:Ax-veUnNnW

We again know for all ¥ € U and A € V that we have A- 4 € U and analogously for W. Thus,
since ¥ is in both U and W the same reasoning as above applies.

b) First we show that
Vo, 00 e U+ W 01 +v3 €U+ W.

Since

U] = u; + W (_iGU,UﬁEW)
Uy =uh +wy (up € Uyuwp € W)

by definition of U + W we can restate the condition to

v+ eU+W
0 +us +we e U+ W
b+ wy +uws e U+ W

0+
Ui +

which is true since v + us € U and w + wy € W.

Second we show that
VoeU+W : VYAXeV: AN veU+W
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Since ¥ = @+ (for some vectors @ and & in U and W respectively) we can restate the above

condition to

Ni+d@) eU+W
Nd+NBEU+W

which is true since A -4 € U and X - @ € W. (We can decompose the multiplication with A

because V is a vector space.)

Exercise 3 We show that W1 U W5 is a subspace if and only if Wy C Wy or Wy C Wh.

First we show the ,,if“: Assume W7 C W5, then Wy U Wy = W5 which is a subspace. The reasoning

for Wy C W7 is very similar.

Second we show the ,and only“: Let w; € Wy such that wy ¢ Wa and wy € W with we ¢ W;. We
claim wy +wy ¢ W1 NW, — thus that W1 U W5 is not a subspace if neither is a subset of the other.

Proof by contradiction: Assume that w; + wy € Wi. Since —w; is in W; (it is a subspace) we can

construct the statement

(w1 +w2) — W1 S W1
wWa €W1

which is a contradiction. Same goes for the assumption that w; + we € Ws.

Exercise 5

There is no way to add the functions together to get f(z) = 0.

Exercise 7 The base is

1 0 0
0 1 0
0 0 1

and the dimension of the linear hull is 3.

sin(x)
cos(x)
sin(2x)
cos(2x)
sin(x) cos(x) |

\¢/




