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Math 434 HW 1

Due Friday 2/5 at beginning of class.

(1) If U1, U2,W are subspaces of V , does U1 +W = U2 +W imply
that U1 = U2? Does U1 ⊕W = U2 ⊕W imply that U1 = U2?
Give proofs or specific counterexamples please.

(2) Prove that the intersection of any collection {Uα |α ∈ J} of
subspaces of V is a subspace of V .

(3) Consider the vector space F5. Suppose

U = {(x, y, x− y, 3y,−x) ∈ F5 |x, y ∈ F}.
(a) Find a subspace W of F5 so that F5 = U ⊕W .

(b) Find three subspaces W1,W2,W3, none of which are {0},
so that F5 = U ⊕W1 ⊕W2 ⊕W3.

(4) Let V = FZ.
(a) Find a sequence of subspaces of V :

W1 ⊂ W2 ⊂ · · ·
where all the containments are proper.

(b) Find a sequence of subspaces of V :

U1 ⊃ U2 ⊃ · · ·
where all the containments are proper.


