7 Suppose v, v, 03,0, i a basis of V. Prove that

U1 + 05,05 + 03,03 + 0y,04

is also a basis of V.










8 Prove or give a counterexample: If v,,v,,v5,v, is a basis of V and U is a
subspace of V such that v;,v, € U and v3 ¢ U and v, & U, then v,,v, is a
basis of U.




9 Suppose vy, ..., v, is a list of vectors in V. For k € {1, ..., m}, let
Wy =0q + - + U

Show that v,, ..., v, is a basis of V' if and only if w,, ..., w,, is a basis of V.







10 Suppose U and W are subspaces of V such that V = U & W. Suppose also
that u4, ..., u,, is a basis of U and wy, ..., w,, is a basis of W. Prove that

Uqyeee s Upyyy Wey e s Wy,

is a basis of V.







11  Suppose V is a real vector space. Show that if v, ..., v,, is a basis of V' (as a
real vector space), then v4, ..., v,, is also a basis of the complexification V-
(as a complex vector space).

See Exercise 8 in Section 1B for the definition of the complexification V.

8 Suppose V is a real vector space.

e The complexification of V, denoted by V-, equals Vx V. An element of
V is an ordered pair (u,v), where u,v € V, but we write this as u + iv.

e Addition on V. is defined by
(u1 + ivl) + (uz + ivz) = (ul + U2) + i(vl + Uz)

for all Uq,01, Uy, Uy e V.

e Complex scalar multiplication on V. is defined by
(a + bi)(u + iv) = (au — bv) + i(av + bu)

foralla,be Rand all u,v € V.
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